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G;mmé,spe,cjtom,e,trx,C,,alqul,ati%@,f@,r Nopal | rock powders, ; [
I
Sample=  BL5D_2 . I F ; _
Self attenuation correction 1 o 1”” I B o
T IA/O - pTMMTM-] B B I | )
wT = transmlhed intensity through sample or standards L I ~
I = mtensny through empty 3 wal o Lf R
|
" “Point source | T Empty vial | ,lStandard Dpﬂaxf | [standard - DMiB|_
SRM4275C : | 1/24/96 | ,l 1/24/96 | | | 1/24/96
_lsotope  , keV ! | | hj g AIO.
~ sb12s  ; 27.3 | 11 421405 11, 1.30135116
 Eu154,156 ' 42,9 ' | 9.01E+05 | 7.59E+05 {1: 1.11186099 1.10021742 o
_Eu154,155 . 48.6 . | 2.75E+05 | 2,48E+05 | 1.08 1.08970867 | 1.06312984 |
_Euls5 | 86.4 | | 3.49E+05 . ; 3.38E+05 | 1. L8 05__ | 1.02979729 | [
EulSS . 105 | | 2.24E+05_ ' 2.18E+05 |1.01363693| _ 2.14E+05 |1.02300883] 1.01829404: |
_ Euls4 . 123 | . 1.84E+06 _ : 1.80E+06 |1.01102971| = 1.77E+06 | 1.01951837 1.01666769 |
_Sb125_ . 178 i | 4.39E+04 _ ' 4.34E+04 | 1.00573837|  4.1BE+04 | 1.02470921. 01156549
248 ' 1.14E+05 __ 1.13E+05 | 1.00441178| . 1.13E+05 | 1.00441178! 0.99563952 o
. 592 | 2.37B+04 | 2.31E+04 _1.01287601| ; 2.35€404 | 1.0042433 .00853499
- 600 1.75E+04 | 1.81E+04 ,0.98323917. . 1.75E+04 #DIV/O! 99432888 )
636 . 1,.135,503,7;,7"7 1.06E+04  1.03231513 . 1.10E+04 ;1.01351406 1.02752754!

Sample correction factor (CF) Trelative to each normalization standard

I el el L e el . o

. \CF- (A/O of ample)/(A/Orof DP1B and DM1B)

keV | | CF(DPIB) | . CF(DM1B)

_ lsotope

Sb125 | 27.3 | |1.01569223  0.973788381 | : |
. Eu154 155 _, 429 . 1.01104185; . 0.989527848 | _ - ' B B
Eu154,155  48.6 . |1.01004109] ' 0.975609235
_Euis5 | 86.4 T0.986697569 | e ~
Eu185 105 . 0.995391254 B
Eu154 o123 _,.0.997203894
Sb125 | 178_ . | 1. 00579387\ . 0.98717322
Euib4 248 1 o. 99126626 . 0. 991266264 . o ~
Eui4 592 | 0.99571416,  1.004273556 } i )
Sb125 600 11.01127875. #DIV/O! )
Sb125 | 636 |0.99536228,  1.013826623

Fit a polynomial curve through plot of CF versus keV for peaks < 200 keV using cricket graph.
Calculate CFs for natural ,se{rie'sﬁgg[nma peaks using polynomial equation,

CF (DP1B) equation =
CF (DM1B) equation =

Isotope . kev _CF ! CF (DM1B) L o _ o . .
231Th->235U © 25.6 11.01524344 . ' 0.973063679 e ) o i

231Pa . 27.4 .71,,0715@782”774” ' 0.974008018 _ . )

210Pb . 46.5 | 11.01031839_ | 0.981358494

227Ac___ ' 50 1.00971957 | 0.98236704 - _ B
234U+214Pb_ | 53.2 1.00920768; 1 0.983229172 _ I B . ~
234Th->238U | 63.3 1.00777333| ' 0.985644919

230Th 67.6 1.00723101| . 0.986558294 -

234Th->238U 92.6 1.00463439 0.990931552

228Ac->228Ra 129 | 1.0018988 1 0.995538871

235U+226Ra 186 | 1 1 i

227Th->227Ac 236

212Pb->228Th | 239

214Pb->226Ra 242

214Pb->226Ra 295

214Pb->226Ra 352

208T1->228Th | 583

[ [ [ [ |
wfalalafia|atas

214Bi->226Ra_ | :

T
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Sample activity calculations

[ S
|

st = weight of sample ()] - ; B B
\An = nominal radionuclide actlvnty of jhe normalnzaﬂcw standard (Bg/g
In = peak intensity (cps) !

Wn = weight of normallzatlon standgrd (9)

dard n

[N S

* note Is and IQ should be background-corrected values
i

.

A
|
|
1

. !Counting time (sec) = /80000, ; -
- _Weight (g) = 3.001. : ; )
; : _DP1B counts ~ Uncertainty = DM1B counts . Uncertainty -
Isotope keV ;) _.1123/96 ... 1/25/96 e
231Th->235U 25.6 2.14E+03 1.19E+02 0 0 .
231Pa 27.4 . 1.93E+03 1.10E+02 0 0 B
210Pb 46.5 ‘ o _ 2.28E+04 = 2.00E+02 0 0 B
227Ac_ . 50 . . | 2.45E+03 . 1.25E+02 0 .0 IR
2§5§+214Pb 7”5:}727 v | 5.83E+03 ' 1.44E+02 -0 0
234Th->238U 63.3 i : ! 2.11E+04  2.05E+02 0 0 .
230Th ' 67.6 _2.66E+03  1.43E+02 0 0.
234Th->238U 92.6 2.81E+04 1.34E+03 0 0
228Ac->228Ra 129 0 .0 : 4.92E+03 1.64E+02
235U+226R . 186 o1 97E+Q§7 . 1.90E+02 0 0 B
227Th->227Ac ' 236 _ 1.13E403_ _ 5.79E+01 . _0 o .
212Pb->228Th . 239 o .. 0 _5.75E+04 3.36E+02
214Pb->226Ra =~ 242 _1.46E+04 2.86E+02 0o 0
214Pb->226Ra = 295 2.86E+04  2.00E+02 0 0
214Pb->226Ra 352 4.26E404 2,39E+02 o 0
208TI->228Th = 583 0 0 8.97E+03  1.28E+02
214B|->226Ra . 609 2.13E+04 1.76E+02 0 0 )
Isotope B . kev An (Bg/g) Is _ In (DM1B) . As @g/g) . Uncertainty
231Th->235U . 25.6 0.44395 . .0.36 i o0.02 [ . 6.0365615 + .0.5027136
231Pa 27.4 0.44395 0.30375 ’ 10.024125 0 _5 6444282,94:{:‘ 0.4759418
210Pb 46.5 9.361 4.1125 | 0.285 0 . 135.81515 + 8.24130764
22,7A9,,,,,, 50 0.44395 . 0.40875 ' 0.030625 @ 0 .5.95419652 + 0.47770627
234U1,271747P,bw 53.2 9.361 ... 1.02125 = 0.072875 0 . 131,753741 + 8.59458242
234Th->238U 63.3 il 37875 . 0.26375 0 134.819261 + 8.20757541
230Th_ 67.6 ! 0.46 .. 0.03325 ; 0 . 129.814791 + 10.6338903
234Th->238U .. 92,6 ] ! 5.15 | 0.35125 0 . 137.223296 + 10.5925862
228Ac->228Ra . 129 . o | o . 0.0615 0+ #DIVIO!
235U+226Ra 186 9.361 3.5625 j..0.24625 0 . 134.774442 + 8.19748482
227Th- >227Ac . 236 0.44395 0.19375 i 0.014125 0 . 6.08029797 + 0.50964371
212Pb->228Th 239 5.5494 .0 . [V 0.71875 _ 0t #DIv/o!
214Pb->226Ra 242 9.361 2,76 ' 0.1825 0 .. 140.377897 + 8.86923178
214Pb->226Ra =~ 295 9.361 5.4126 ~ 0.3575 0 . 141.042751 + 8.52363618
214Pb->226Ra 352 9.361 8.1125 0.5325 . 0 .. 141.926668 + 8.55754264
208T->228Th 583 _ 5.5494 Y o0 1. 0.112125 . e 02 #DIVIOY
214Bi->226Ra 609 9.361 4 0.26625 0 139.958501 + 8.48201395
‘U(ppb) =, 10839505.4:
Th(ppb) |=: 0
Interference Correction i
Isotope keV An_(Ba/g) Is |_In (DP1B) ; As (Bqg/g)
234U(242) 53.2 9.361 . 0.615465957 ' 0.0459457 ' | 125.941442 -+ 7.95712047
234U(295) 53.2 9.361 0.710397529 . 0.05234294 127.600612 +:7.71128744
234U(352) 53.2 9.361 0.780251411 0.05705599 1 128.570934 +!7.75225172
235U(63.3) 186 : | 0.44395 0.175770155__ 0.0122401 6.34455105 + 0.38624586
235U(92.6) 186_ | | 0.44395 0.2371575 0.01617506 6.47786091 + 0.50004119
T '
226Ra(63.3) 186 | | 9.361 3.388085625 0.23410431 | 134.826069 + 8.20798986
226Ra(92.6) 186 9.361 3.3253425 0.23007494 134.646782 + 10.3936991
. 1234U/238U =  0.944753706 + 0.061122899
1230Th/234U = 1.019186432 + 0.086419308
+

1226Ra/230Th =

1.038603285

0.085748529
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Gamma spedrometry calculations for Nopal | rock powders

_= transmitted intensity through_ sample or standards ,:" 7: )

l' = intensity through empty 1 'wal . ]

Sample= NOPI11Y GAM3 - o -
I
Selt attenuation correctlon T B
IAJO = [In(T/I)]/[(T/|) 1] [ o ~

i \ . |
_ Point sogrpe ? . Empty vial ‘Standard 7QP71 5: o L I andard - DM1B:
_ SRAM4275C % . i 1/24/96 1/24/196 | Cafo V24196
__lsotope | kv | 1 T __AO T
_Sb1e5 | 27.3 | 6.67E+05 . | 4.21E+05 | 1.24766203; | 3.84E+05
_ Eu154,155 | 429 | | 9.01E+05 { _ 7.59E+05 | 1.08820166) | 7.26E+05
Eulb4,155 | 48.6 | | 2.75E405 . 2.48E+05 | 1.05256099| | 2.31E+05
_Eu1ss | 86.4 | | 3.49E+05 : - 3.38E+05 1.01609848 ~ 3.29E+05
Eu155 1056 | J 2.24E+05 | ~2.18E+05 1.01363693 | 2.14E+405
77,5,\;1557 ;123 | 1.84E+06 \ _1.80E+06 |1 1.77E+06_
Sb125 | 178 | | 4.39E+04 | | 4.34E+04 | 3837 | | 4.18E+04
___Eulb4 . 248 I i 1.14E+05 Il 1.13E405 1. 00441178 i 1.13E+05
Eutb4 i 592 ‘ ,_2.37E+04 | | 2.31E+04  1.01287601)| . _2.35E404
WWSb125 600 | | 1.75E+04_ P 1.81E+04 0.98323917| i 1.75E+04
Sb125 636 . 1.13E+04 . . 1.06E+04 ' 1.03231513) = 1.10E+04
|

MO
1.30135116
1 1.11186099

:.1.08970867

1.02979729
1.02300883
1.01951837
1.02470921
1.00441178
1.0042433

#DIV/0!

1, 01351406

AIO
230862
.02517628

.02239054
.01392171
.00887589

.99789621
0.98323917

1.02279897 |

-34656644 |

-02300883 |

-08742499 |

Sampie correction factor (CF) relative to each normalization standard i

[ i
CF (DP18B) equation =
CF (DM1B) equation =

S OO O SO S
(GF= (A/Q of sample)/(A/O of DP18 and DM1B)

__Isotope _ keV ' CF (DP1B) : Jgﬁ omiBy
_...Sb125 . .27.3 w10,7,92,71E L e .
_ Eu154,155 : 42.9 47 11.03205705, . 1.010095872 . 4
_ Eu154,155  48.6 | ‘ 1.03312303| ' 0.997904323 . .
__Euis5 | 86.4 l‘ i 0.9955 94 _
___Eulss @ 105 ! 1.00924582, | 1
__Eu154 o123 1.01123689 | 1.00281718 |
Sb125 178 11.00813665  0.989472622 :
__ Eutl54 248 . 1.0044445 1.004444503 B
Eu154 . 592  0.98521063  0.993679731
Sb125 600 1 sDIVO! _
__Sb125 636 0.99078173 . 1.009161106

Calculate CFs for natural series gamma peaks using polynomial equation.

Fita po!ynomlal curve through plot of CF versus keV for peaks < 200 keV usmg cncket graph

Isotope kev . CF(DPiB) | CF (DM1B)_

231Th->235U 256 | .1.06740072, , 1.023445681

231Pa 27.4 _ 1.0645382 ' 1.022176726 )

210Pb . 46,5 | 11.04225706_  1.012299523 )

227Ac | 50 | 11.03919991 @ 1.01094429 ; o

234U+214Pb_ | 53.2 | (1.03658657| . 1.0097858 : I } .
234Th->238U 63.3 1 .02926384 1.00653964 : : !
230Th 67.6 1.02649517 1.005312292 i
234Th->238U 92.6 | |1.01323873 0.999435728 ‘ | !
228Ac->228Ra i 129 | | 0.9992728 ' | 0.993244642 F [ ;
235U+226Ra | 186 1 Pl 1 [ \ ‘
227Th->227Ac | 236 1 P 1 | 1

212Pb->228Th : 239 1 L 1 : |

214Pb->226Ra | 242 1 \ 1 : ‘

214Pb->226Ra | 295 1 1 ;

214Pb->226Ra 352 : 1 1 !

208T)->228Th | 583 ! 1 1 :

214Bi->226Ra 609 1 1 [
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I
1

i Cou ntxnum

Sample_activity calcula%lo?s

As (Bqlg) - Is CFs An Wn; / In * Ws

As = radionuclide activity of sample qu/g)
ils = peak intensity {(cps)

 of sample (g) o
An = nommal _radionuclide actlvny of the normallzatjgn standard (Bg/g)

_1In_= peak intensity (cps)

1

CFs = correction factor relative to normahzatlon star

"
,W'S{L‘

Wn = weight of normalization standard (g) )

“note Is and In should be background—correctéd v;yeé

w
4
i
!

Counting time (sec) = 80000 80000, | _
: weight (@ 4 13,001 2.994, Lo
i ! ! .
| il | DP1B counts | Uncertainty .. DM1B counts = Uncertainty _ _
o 1/23/86 ' 1/25/96 B _ e
| l o 2.14E+03 t19E+02 ' 0. 0 _ _
) L _1.93E+03 1.10E+02 .0 o _
D _.2.28E+04 . 2.00E+02 0. 0
Pt o . .2.45E+03  1.25E+02_ 0. 0 _
234U+214Pb | 532 | | . 5.B3E+03 _  1.44E+02 .0 0 I
234Th->238U '@ 63.! j - w o 2.11E+04 = 2.05E+02 0 0 ~
230Th . 676 | | _ | _2.66E+03  1.43E+02 0 .0 _
234Th->238U 92.6 | T 2.81E+04 1.34E403 0 o]
228Ac->228Ra | 129 | | 0 ' 4.92E+03  1.64E+02 o
235U+226Ra | 186 = 1.9 )4 ' 1.90E+02 - 0 : 0 .
227Th->227Ac | 236 __1.13E+03 : 579E+01 . 0 0.
212Pb->228Th . 239 T R e . 5.75E+04 _ 3.36E+02
214Pb->226Ra | 242 1.46E+04 | 2.86E+02 o . 0 N
214Pb->226Ra [ 295 2.86E+04  2.00E+02 0 0
214Pb->226Ra | 352 4.26E+04  2,39E+02 0 0
208TI->228Th . 583 0. 0 8.97E+03 _ 1.28E+02
214Bi->226Ra 609 ~ 2,13E+404  1.76E+02 0 ) 0
isotope keV An (Bq/g) s In (DP1B) _ In (DM18B) . As (Ba/g) . . Uncertainty
231Th->235U = 25.6 0.44395 0.21875 0.02675 0 3.87383515 + 0.32698545
231Pa 274 0.44395 0.19 0.024125 0 3.72080487 + 0.31852274
210Pb 46.5 19.361 2.2375 0.285 0o . 76.5721046_t 4.64908039
227Ac 50  0.44395 . 0.235 . 0.030625 0. 1 3.,53899731 + 0.28623901
234U+214Pb | 53.2 9.361 . 0.57125 0.072875 0 © 76.038016 +.4.97842435
234Th->238U 63.3 9.361 | 22125 026375 : 0 ) . 80.7969709:+ 4.9237875
230Th 67.6 9.361 . 0.2625 . 0.03325 . [ 75.8354244 t 6.31080756
234Th->238U ' 92.6 9.361 2.95 0.35125 0 79.6333562 +' 6.41248385
228Ac->228Ra 129 5.5494 0 0 0.0615 N 0 + #DIV/O!
235U+226Ra 186 9.361 1.975 10.24625 0 75.0530617 +_ 4.56809218
227Th->227Ac | 236 0.44395 0.10975 0.014125 0 73.44830316 + 0.2839625
212Pb->228Th_ . 239 5.5494 0.02025 0 0.71875 0.15629623 + 0.01711979
214Pb->226Ra = 242 9.361 1.45 0.1825 0 74.3502933 1 4.72117275
214Pb->226Ra : 285 9.361 X 2.825 0.3576 0 . 73.8468977 + 4.47068431
214Pb->226Ra _ 352 .9.361 4.25 0.5325 _: 0 . 74.6873191 t. 4.50516554
208T|->228Th___ 583 5.5494 S0 .0 - 0.112125 ... 9. .t #DIVIO!
214Bi->226Ra 609 9.361 2.125 0.26625 0 74.6873191 + 4 52882198
i |
'Uppb) e ' 6496098.56] |
] !
Thippb) |= ' 38381.1635 |
1 I L
Interference Correction " :
Isotope keV An_(Bg/g) : Is In (DP1B) ' As (Ba/g)
234U(242) 53.2 9.361 ' 0.357291141  0.0459457 | | 75.432856 t 4.78991445
234U(295) 53.2 9.361 0.409003676 . 0.05234294 i 75.7970328 '+ 4.58253985
234U(352) 53.2 9.361 | 1 0.444994961 0.05705599 ! 75.6548906 |+ 4.56352979
I i !
235U(63.3) 186 0.44395 0.10486719 0.01250112 3.72288978 + (0.22687383
235U(92.6) 186 0.44395 0.1358475 0.01617506 3.72730602 + 0.30014168
226Ra(63.3) 186 9.361 1 1.873114375 0.23410431 74.8742414 t 4.56285489
226Ra(92.6) 186 9.361 1.8391525 0.23007494 74.8041999 + 6.02361556

234U/238U =

0.936028404

‘+: 0.060946608

230Th/234U =

1.002739248

+ 0.086555286

226Ra/230Th =

0.98732541

+ 0.082834232
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Gamma spectrometry calculations for Nopal | rock ck powders

1.01812821

i1
Sample- NOPI 114-GAM3 o 0 o i
Selt attenuation cor[ggt,lgjgwﬂmm _ R I _ i
I A0 = [In(TMYKTN)-1} | . o i
o T = tagsm@gdﬁngtﬁerjﬁsjty thrqugh sample or stan ~ \T _ o I
I = intensity through empty wal R i I} s
En]ptyiviial : wStandad DP1B o | |Stand rd i
1/24/96 | } : 1/24/96 } . :
i A0 T . Ao AO ;
_Sh125_ | 27. L 1.24766203 3.84E+05 | 1.301351 1.30911219]
__Eu1s4,155 | 429 | L 1.08820166| | 7.26E+05 ]1.11186099 11408162
Eu154,165 . 48.6 | 2.75B+05 | : _ 1.05256099 | | 2.31E+05 | 1.08970867 | 1.08065089 | ;
Euis5 | 86. 3.49E+05 | | . 1.01609848| | 3.29E+05 1.02979729 1.01609848 |
__Eu155 105 2.24E+05 | | 2 18E+05 1.01363693 _2.14E+05 1.0230 02064415
 Euis4 | 123 _1.84E+06 | | 1.80E+06 1.01102871 1.77E+06 | 1.0 .02239054 | |
_Sbi12s 178 | | 4.39E+04 | | 4.34FE+04 |1.00573837) | 4.18E+04 | 1. 02470921 1. 01510§§§J f
~Eu154 248 ~1.14E+05 |__1.13E+05 | 1.00441178 1.13E+05 1.00441178 #DIvjor
_ Eul54 592 2.37E+04 _| 17 _2.31E+04 1.01287601 _ 2.35E+404 | 1.0042433 .00638304 | |
__Sb125 600 . | 1.75E+04 | | 1.81E+04 0.98323917 __1.75E+04 #DIV/0Q! .9971537 "7
_ . 8b12s 636 | | 1.13E+04 © 1.06E+04 _11.03231513| | 1.10E+04 [ 1. 01351406
|

Sample correction factor (CF)

relative to each ndrmalization stands

ard

i
| Isotope keV_ ,T
. Sb12s . 273 |
Eu154,155  42.9 |
Eu154,155 48.6
_EulS5 | 86.4
Eu185__ . 105 _
Eui54 123
_ Sb125 178 | |
Eu154 248 | |
 Eu154 592 |
.8bt25 600
_Sb12s 636

i 7LDP1B) .

. 0.99358957
1.01415172°
:0.98625718

L U
Tsampl,E)/,(A/Q, of DP1B and DM18B) | _

1.04925225|

1.02378232| |

1.02668719
1

1 00691295| | 0.9976

1.01123689
1.00931351
“#DIV/0!

. 1.004552621

_#DIV/OL |

Fit a polynomial curve through plot of CF versus keV for peaks < 200 keV using ¢

§
icket graph. ; d ;
Caiculate CFs for natural senes gamma peaks using polynomial equation. . I i
i | : 1 ' i
CF (DP1B) equatlon - ) ! i ] )
CF (DM1B) equation = | ; : B
e . . . _ - R e _ : i
Isotope keV CF(DP1B) | . CF(DM1B} . | . l :
231Th->235U 25,6 . 1.04468912. , 1.00232584 ' ! i |
231Pa 27.4 . 1.04285947  1.002060245 P : '
210Pb  46.5 1.02861792;  0.999992923 ; :
227Ac .. 80 . 11.02666386| . 0.99970927 L i
234U+214Pb 532 | |1.02499348 & 0.999466795| | - ;
234Th->238U | 63.3 1.02031297 0.998787367 | j
230Th 67.6 | | 1.0185433 0.99853048 | '
234Th->238U . 92.6 | |1.01007012 0.997300501 |
228Ac->228Ra . 129 1.00114344 ' 0.996004693
235U+226Ra | 186 1 1
227Th->227Ac | 236 1 1
212Pb->228Th | 239 1 1
214Pb->226Ra | 242 1 1
214Pb->226Ra | 295 1 1
214Pb->226Ra | 352 ! 1 1
208TI->228Th 583 i 1 1
214Bi->226Ra 609 i 1 1
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Sample ,3C!!V',‘Y,,!??'FE!!!',Q@,, . : \ 4 - ¥
As (Ba/g) = Is * CFs * An " Wnlilm*ws l o )
1A As = radlonucllde ‘activity of sample (Bq/g) o - L
; . |ls = peak intensity (cps) } N L o
! o CFs = correction factor relative to normahzatloni ~
- o ‘ |Ws = welght of sample (g) P o " o o
L _| _|An = nominal radionuclide achwty of the normahzqtlon standard (Bq/g) ! ~ ~ -
In = peak intensity (cps) e v
-~ Wn = weight of normallzathn standard (g) e Co L o
— - - cd e o —_ 4 g .
_ ! | o o . -
i 1CounungﬂeLL- " Bo000. .| 80000 -
Weight | (qL : . 2.994] I
o . L DP1B counts i _Uncertainty | 1 DM1B counts | Uncertainty |
Isotope . _keV ;- b ..l 1/25/96 .
231Th->235U | 25.6 : 1.19E+402 I 0 0
231Pa 27.4 _ ; 1.90E02 [0 o o
210Pb 28E+04 | 2.00E+02 | | 0 0 o
227Ac L 2. 45E+03 1.25E+02 | | 0 0
234U+214Pb  53.c 7775787375393 1 1.44E+02 0 0
234Th->238U = 63.3 L2.11E+04 | 2.05E+02 ; . o . o
230Th 266E+03 | 1.43E402 | 0 o
234Th->238U_ 2.81E+04 . 1.34E+03 | | 0 : [¢] !
228Ac->228Ra | - ! 0 Il 4.92E403 | 1.64E+02_ B
235U+226Ra . 186 ., i 1.90E+02 | | o . o -
227Th->227Ac_; 236 . LBT9E4O1 [ 10 1 0
212Pb->228Th | 239 : 0 0 | 575E+04 | 3.36E+02 |
214Pb->226Ra | 242 . i 2,§§7E,+02 [ 0 . S0
214Pb->226Ra [ 295 | | 2.00E+02 ] o .0 ;"- o
214Pb->226Ra | 352 2839E+02 - ; O . 0O | . _
208T1->228Th | 583 : . 0 | 8.97E+03 | 1.28E+02 ; |
214Bi->226Ra 1”609 ol 1.76E+02 o o [V B
|
- I e .
Isotope keV An (Ba/g) Is _In(OP1B)._ ! _In(DM1B) . As Bqlg) ’ Uncenalnty
231Th- >235U 25.6 1. 0.44395 0.29375 ;. 0.02675 | .0 . 5.08454671.+ 0, .4239098
231Pa 27.4 ;. 0.44395 0.2475 .0.024125 0 . 4. 7,4t8,176,5,511< 0.40024151
210Pb 46.5 9.361 2.925 : 0.285 0 . 98.6584662 |+| 5.98823624
227Ac 50 0.44395 0.3125 ' 0.030625 | 0 . 4. 6437175,67@3‘1 0.37290644
234U+214Pb  53. 2 9.361 0.7475 .0.072875 0 ..98.2546235 .+ 6.41952409
234Th- >238U _..63.3 9.361 2.8875 0.26375 0 _:104.3907 3[ 6.35610827
230Th - 67.6 ~9.361 0.32875 0.03325 | o] 1 94.1137059 +] 7.79179856
234Th- >238U .. 92.6 - 9.361 o 3.8875 0.35125 o 1.104.47319 l}t 8.40831901
228Ac->228Ra . 129 5.5494 0 0 . . 00615 l 0 __ .t  #DIV/O!
235U+226Ra | 186 . .9.361 2.575 0.24625 | 0 . 97.7237803 1| 5.94581115
227Th->227Ac , 2386 - 0.44395 0.14625 0.014125 | 0 1 4.58900465 ;! 0.3699073
212Pb->228Th = 239 = = 5,5494 0.0121375 o ‘7( _0.71875 : 0.0935566 ;+]0.01428981
214Pb->226Ra & 242 9.361 1.8875 71 .. _0 196.6547843 +: 6.129703
214Pb->226Ra - 295 9.361 3.7 [ 0 : 96.7219274 +: 584635185
214Pb->226Ra = 352 9.361 . 5.575 B : 197.8418203 |+| 5.90078777
208T1->228Th | 583 | 6.5494 | 0 1L _0.112125 ; 0 x| #DIVIOL
214Bi->226Ra 609 9.361 2.775 I 0 ; ! i 97.4030678 |+| 5.90462264
— ;1 ' !
Uf{ppb) =, 8393048.3. L !
L ! ;
‘Th{ppb) = 22974.3939 L '
| i | !
Interference Correction: | ' !
' o ! i 1 |
Isotope keV An (Ba/g) ' ! Is In (DP1B) As (Ba/q) :
234U(242) | 53.2 9.361 | 0.468984589 ' 0.0459457 97.7764151 [+, 6.20083516
234U(295) @ 53.2 9.361 | 0.53500039 :0.05234294 | 97.9075825+| 5.91801871
234U(352) 563.2 9.361 | 0.581883096 ' 0.05705599 ; | 97.6910754 [+| 5.89169642
i i |
235U(63.3) 186 0.44395 i 0.135670378 0.0123924 | 1 4.85222135 11| 0.29544027
235U(92.6) 186 0.44395 ' 0.179019375 0.01617506 ' | 4.9052952 1| 0.39479303
T i |
226Ra(63.3) 186 9.361 2.442030625 | 0.23410431 | i 97.4857094 |+| 5.93567408
226Ra(92.6) 186 9.361 2.395980625 0.23007494 | | 97.3224993 '+ 7.83280972

234U/238U = 0.936784636

+  0.060855215

230Th/234U =

0.962389595

S 0.08260384

226Ra/230Th =

1.035829038

+ 0.08642631
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Gamma spectrometry calculatlons for Nopal | ‘I' k powders : e L
. i :
Sample= LNQPI-HS-GAMS j 0 i - i B R
! ) | i i
Self attenuation correction o B o i ~ [ R U | B
{AJO = [In(T/l)]/[(T/l) 1] ] T o ﬂ\ N
T= transmmed intensity through sample or standards _ 3 o
_ ‘I = mtens_:ty through empty vial - e L
B &c)!gtisgwﬂ rr Empty vial Standard DP1B e -
~_SRM 4275C 1/24/96 | 1 1/24/96 o
LI S A/O T .. A0 _A0
1.2 _6.67E405 | | 4.21E+05 1 1.24766203 3.84E+05 1. 301;35116 2g57273ﬂ7 B
_ Eu154,155 9.01E+05 | | 7.50E+05 {1.08820166| | 7.26E405 T 1.11186099
. _V,Eu151 155 _2.75E405 | 1 2.4BE+05 B . 1.08970867 |
| 3.49E405 | | 3.38E+05 1.01609848| | 3.29E+05 ' 1.02979729 o
B ~ 2.24E+05 T‘ 2.18E+05 ' 1. 01363693 | | 2.14E+05 +1.02300883
) ; ! 1.80E+06 | 1_01102971 1.77E+06 , 1.01951837 3
. | 178 | 4.39E+04 | | 4.34E+04 11.00573837] | 4.18E+04  1.02470921 AN
S 1.14E+05 | | 1.13E+05_ ;1.00441178 __1.13E+05 ,1.00441178 1 00441178 s
- . B ! 1 2.31E+04_ :1.01287601 2.35E+04 ~ 1.0042433 1.01069927
_...Sbt25 ! 600 ! _1.75E+04 | | 1.81E+04 1 0.98323917! | 1.75E+04 | #DIV/O! | _ .9971637 , | -
,,,{,,_,_ _1.13E+04 | 1.06E+04 1.03231513 _1.10E+04 1 01351406 | 1.00895538
! : |
Sample correction factor (CF) relative to each normalization standard | : i
. _1C CF- (A/O of sample)/(A/O of DP1B and omB) |
i '
___ Isotope | keV e CF (DP1B) l CF (DM1B) . ‘ B -
~ Sb12s_ . 27.3 | ,1.03812921 4 0.99529969 | B . _
__Eui54,155 | 42,9 | 1.01368826 | 0.992117948° o _
Eul54,155 | 48.6 | . 1.0141342 ! ; i )
Eu185 | 86.4 & ;1.00444041 . ( € L o - - B
~_Eu1ss 1105 ! ! 1.00459446 ' | 0.995391254 ° R L
__Eutss 1.00557648 ., | 0.997203894 @ e : B
Sb125 | 17¢ 1.00813665 ' 0.989472622 :
___Euls4 0 248 1\ 0 A e e
_Euts4 | 592 ' 10 99785093' ..1.006428696 ; B R S , P o o
Sb125 . 600  [1.01415172; #DIV/O! : ! B
Sb125 = 636 ! ,3 0.9773715 f . 0.995502108 ) : B
i ] i R : i -
Fit a polynomlal curve through plot ‘of CF versus keV for peaks < 200 keV using cricket graph . . ; ~ ; :
Calculate CFs for‘ natural series gamma peaks using polynomial equatlon i ; Lo ‘ ] ‘
. o .
CF (DP1B) equation = _ ? ‘
CF (DM1B) equation = _ | ;
e - - i - —
Isotope . keV | _ CF(DP1B) . CEOMIB) ;. _ . IR B
231Th->235U , 25.6 ;| ' 1 0306292 1.0.98885768 T ! L ) B i -
231Pa_ . 274 - 1. 02930122‘ . 0.989064254 - o ! o o .
210Pb " 46.5 | 1.01896462 . 0.990672171. _ : o o
227A¢c i 50 | 1.01754635 : ‘ 0.99089279 ! _ Lo _ ~ L !
234U+214Pb | 53.2 . | 1.0163339817L 0.991081381 i o i B
234Th->238U | 63.3 ' 1.01293683 | 0.991609826 | ‘
230Th 67.6 ' ' 1.0116524 © 0.991809627 | i !
234Th->238U 92.6 _  1.00550251] : 0.992766277 | ! ! ?
228Ac->228Ra 129 : 0.99902346 1 0.993774128 | ; |
235U+226Ra ., 186 ' 1 i 1 ; i i
227Th->227Ac | 236 1 : 1 ‘ = |
212Pb->228Th : 239 | 1 | 1 ; ;
214Pb->226Ra | 242 | 1 L 1 | '
214Pb->226Ra 295 1 L1 1 [
214Pb->226Ra | 352 1 | 1 ! ‘
208TI->228Th ' 583 1 cd 1
214Bi->226Ra - 609 1 L 1
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Sample activity calculations
| Lo

nuchde actlw y of sample (Bg/g) !
,,,.|S -Je,ak,lntgrlsﬂy (cps) _ - . S
. 'CFs = correction factor relatlve to normahzatnon stanc af,d,!!, o o \

I .Ws = weight of sample (g) _
‘ _!An_= nominal radionuclide actlwty of the normallzatlc

In_= peak intensity (cps) |

o Wn = weight of normalization sgagdnggL e ~ - ~
I B * note Is and In should be background-corrected valuas o ~ ~ B
. : . DL [ I N S
- ____|Counting tlme (sec) = i _... 80000, _80000.
o |weight (g),-:,,,.,, - J800 29941 N _
i !

o B i B DP B cqgnjg _ '1 i DMIB counts \ Uncertamty : N
Isotope . ] _1123/96 _ Lgoresiee L
231Th- >235U 2.14E+03 1.19E+02 = 0 | 0 .
231Pa_ _ 1.93E+03_ | 1.10E+02 0 i 0 e
210Pb 2.2BE+04 2.00E+02 -« O ) 0
227Ac_ 245E4+03 | 1.25E+02 . O . O
234U+214P7b7ﬂ7 B . 5.83E+03 | 1.44E+02 = . 0 - 0 M N
234Th->238U . 63.3 | | _2.01E+04 | 2.05E402 . ! 0 _0 L
230Th . 67.6 @ | 2.66E+03 1.43E4+02 =~ 0 [
234Th->238U 92.6 ! 2.81E+04 1.34E+03 0 0 |
228Ac->228Ra | 129 . | o __ [ 9o _4.92E+03 | 1.64E+02 |
235U+226Ra ' 186 | ~1.97E+04 | 1 90E+02M 0 0 i
227Th->227A¢ ' 236, | _ _1.13E+03 | 5.79E+01 0 0 i
212Pb->228Th = 239 _ 0 0 5.75E+04 3.36E+02 | -
214Pb->226Ra___ 242 . 1. 5§E+04 . 2”876E+02 0 0 !
214Pb->226Ra | 295 | 2.86E+04 2.00E+02 0 0 L
214Pb->226Ra . 352 | ~ 4.26E+404 2.39E+02 0 0
208TI->228Th 583 0 0 8.97E+03 1.28E+02 © |
214Bi->226Ra 6o .. I ~ 2.13E+04 1.76E+02 0 S0 B
Isotope . keV . | An (Bdlg) Is , .n@P1B) | | In(OMIB) | S . As (Bqlg) | ‘ Uncertainty
231Th->235U ~ 25.6 @ . 0.44395 0.09775 . 0.02675 | . 0. R . 1.67197386'1‘ 0.14470901
231Pa i 0.44395 0.080875 . 0.024125 0 . 1.72128844 £ 0.15071827
210Pb ' 9.361 1.2875 | 0.285 0 . 43 .0907176 [+ 2,61844252
227Ac7ﬂm .50 0.44395 0.10875_ 0 030625 _ o : . 1.6041369 |+:0.13321023
234U+214Pb 9.361 0.29875 .0.072875 0 ; . 39.002104 +:2.57333485

9.361 - 0.91 ~ 0. 2673775774 0 .32.7154978 +! 1.99628556
)Th . 676 9.361 0.11276 , 003325 = 0_ : 7372”112821,2 +:2.77373402
234Th->238U 92 1.21875 ~0.35125 0 ‘ . 32.6590613; t 2.95166344
228Ac->228Ra 1 _ 0 L - 0.0615_ . 0 fii #DIV/O!
235U+226Ra 36 0.96875 0.24625 0 . 36.826269 '+ 2.24525144
227Th- >227Ac . .236 0.049375 0.014125 0 . 1.55186062 +  0.1283311
212Pb->228Th . 239 0.014625 0 0.71875 . 0.11291823 .+, 0,0095036
214Pb->226Ra 247277 o 0.775 0.1825 0 . 39.7521918 + 2.53662848
214Pb->226Ra = 295 1.5125 | 0.3575 0 . 39.6042308 .+ 2.39608138
214Pb->226Ra 352 | 2.275 | 05325 | . 0 £ 39.9930047 +.2.41369941
208T|->228Th 583 | 0 0 0. 112125 T e 0 _1x._  #DIV/O!
2146i226R _ 609 . | 11275 | 0.26625 0 il Tag 6414178 +| 2.4060833
‘U(ppb) 1= { 2630334.97 |
! | : [
‘Th(ppb) = | 27728.9661 ) ! : P
i : i : i !
Interterence Correction ! i ' |
7 ‘ | ‘
Isotope keV An_(Bg/q) Is |__In (DP1B) : i L i _As (Bg/g)
234U(242) 53.2 ! 9.361 0.184392679 | 0.0459457 | ! C 138.1818999 |+| 2.43642653
234U(295) 53.2 9.361 1 0.211883605 | 0.05234294 ! 138.5121625 |+| 2.33001055
234U(352) 53.2 9.361 0.23116642 1 0.05705599 ' : 1 38.5462577 |+| 2.32638383
235U(63.3) 186 0.44395 0.042447624 | 0.01230281 | 1.5317327 1] 0.09346567
235U(92.6) 186 | 0.44395 . 0.056123438 | 0.01617506 11.54039591 '+/0.13921803
, | : I
226Ra(63.3) 186 9.361 0.9268445 |0.23410431 ] | . 37.0612197 '+ 2.26145964
226Ra(92.6) 186 9.361 0.912626563 | 0.23007494 | | 1 37.131803 +:3.35590127
i I
234U/238U = 1.174166455 +' 0.07697781
230Th/234U =  0.835978793 +' 0.074936754
226Ra/230Th = 1.154094168 + 0.100505433
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Sheet1

Gamma SPeC?YO,’!FW,‘Eﬂ:u'aﬁQ'lS,lQ!' Nopal | fock powders _ S S | S
Sample- - ly o o I N i o .
co i i

Self attenuation_ correctlon o Lo i B ! L S
A0 = paEmprTyn i ! _ e -
_ transmitted intensity (hrough sample or star ) 1 I o i
e |1 = intensity through empty vial [S NS N L : l I ; I . _
Point source _ _|_.__Emptyvial . _Standard-DP1B || Standard - DM1B|. N L
_8RM4275C | | 1/24/96 .1 1/24/96 _ | 1/24/86 ) [ I
_Isotope  , kev .} . T AO [T _ Ao __AO !
~Sb12s5  :+ 27.3 6. 67E+05 4.21E+05 | 1. 24766203 3.84E+05 | 1. 307]73”57116 §g§9ggg§, ! _
77E?y154 1565 429 ;. : 9.01E+05 i ~ 7.59E+05 1.08820166| | 7.26E+05 1.11186099 | .12081651 |
_Eu154,155 48.6 1 2.75E+05 | t _2.48E+05 | 1.05256099 ~ 2.31E+405 1.08970867 | .08289622 | - -
Eu155 86.4 | 3.49E+05 . | 3.38E+05 | 1.01609848 3.29E+05 | 1.02979729 0;9727@7’ o
Eu1ss T,,,Ltlf?,,,*,é-gi‘iﬂi i_1 . 218E+05 |1.01363693| | 2.14E+05 | 1.02300883 -03508621| .
_ _Eu154 123 ' i 1.80E+06 |1.0110297t, | 1.77E+06 1.01951837 03409964 | ‘,,,, o
Sb125 ;178 | 1 4.39E+04 | | 4. 34E+04 1.00573837| | 4.18E+04 1.02470921 .02960319 | |
Eu154 248 1 1.14E+05 ' ‘ 1.13E+05 |1.00441178| . 1.13E+05 1.00441178 .02259291 ,,L,,, ~
_ _Eu154 592 l 2,37E+04 | | 77727;371E7t05ﬂ” 1.01287601 2.35E+04 1.0042433 | 1 017727877&71&7 o
Sb125 _1.__600 ' 1. 1.75E+04 = | 1.B1E+04 0.98323917 _. . 1.75E+04 #DIV/0!_ 1.00286807 | :
Sbi25s | 636 | ‘,,1-,135:*04,, : 1.06E+04 | 1.03231513 _1.10E+04 1.01351406 1.03716299 ;
Sample correction factor (CF) relative to each narmalization standard
|
. ,CF=(AO of sample)/(A/O gf_ DP1B and DM1B) | , e
| ' 1
,,JS,OAQQG,,,,A i_ keV_ | | CF(DP1B) | i *w __CF(DM1B) S - o
_Sb125 I 27.3 1.0467516 | | 1 03;(-3767347 : B -
Eu154 185 42.9 1.02997133 ‘. 1.008054533 | [
Eu154,155 | 48.6 1.02882041 1 0.993748378 ;
. Eu185 ) ]1.02274459 | | 1.009139605 | L
__ _Eu1ss 1.02113112 ) 1.011776425 ; _ !
__ Euib4 1123 1.02281825! - 1.014302113 - R _ o o _ _ -
~ Sb12s5 i f - [1.02372866;  1.00477597 : ! )
“Eu154 1. 01810127‘ :1.018101266 : Lo ‘ . B .
Eut54 1 1.008596234 | B _ . _
Sb125 1.917996351 j i #D1v/0! e : I
i

 sb125

1.00469611
|
!

| 1.023333602 Ti

Flt a Jaolynomlal curve through plot of CF versus keV for peaks < 200 keV usmg cncket graph
Caloulate GFs for natural series gamma peaks using polynomial equation. _

|CF (DP1B) equation = T .
CF,(DM‘B)E!@ZQLL, - IS I SR R
lsotope | keV | | CF(DPIB) . CF (DMIB) . L '
231Th->2350 | 25.6 | |1.04211984 : 0.999756559 | o * - )
231Pa _ | 27.4 ! 1.04111648 J 1,000317261 ;
210Pb i 46.5 1.0333066 . | 1.004681606 |
227Ac_ | 50 | [1.03223502] | 1.00528043 | B B o
234U+214Pb | 53.2 1.031319 1.005792321 | B i L )
234Th->238U | 63.3 1.02875227 1.00722667 | ‘
230Th 67.6 1.02778181 1.007768987 | |
234Th->238U | 92.6 1.02313523 1.010365609 | ; :
228Ac->228Ra | 129 1.01823995 1.013101204 | ) i
235U+226Ra 186 1 1 i | |
227Th->227Ac | 236 1 f 1 P ;
212Pb->228Th | 239 1 ; 1 P! !
214Pb->226Ra | 242 1 1 L ‘
214Pb->226Ra | 295 1 i 1 ;
214Pb->226Ra | 352 1 I 1 ; |
208T1->228Th | 583 1 ! 1 i .
214Bi->226Ra_|_ 609 1 1 i :
i ! : i i
| i i
|
|
i i i
! i i
| !
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Sample activity calculations o },J [ , _ o
i L i Lo
o ‘As (Bq/g) =1s* CFs*An" Wnl/in * Ws _ _ o | ) o
~ o .__.__\ |As = radionuclide actlvny of sample (Bq/g) | ~ | ﬁL o I S ~ -
B 1 ) Is = peak intensity (cps). . | O - L L o -
~ i CFs = correction factor relative to normalization stanc ard n
~ Ll Ws= welght of sample (g) | o N ~ ~ _
B v ; ‘AJL: nominal radionuclide activity 01 the normahzatlm standard (Bq/g}! 1
I .In = peak intensity (cps)__ _ | :
R Wﬂ = weight of normahzatlon starg 4(9) o o . N o
o B * note Is and In should be baquround-corrected valu X ; i
————— e e = . I S
,,,,, _| Counting 'nle(eC) S 80000| 80000!
o Welghtjg) - . 3.0011 i 2.994) _ i

I i o DP1B counts | Uncertamty DM1B counts . Uncertainty .
Isotope CkeV T1123/96 T‘ . 1125096 .
231Th-> 25.6 |, .. _.._ _214E+03 | 1.19E+02 | ! o
231Pa |.27.4 1 . 3E+03 | ,J 0 0
210Pb a5 ] 1 o
227Ac 50 | I _ _2.45E+03 | i I B
234Us214Pb | 532 | | | 5.83E403 | 1.44E+02 | | o
234Th->238U | 63.3 b _2.11E+04 | 2.05E+02 0 R
230Th | 676 | :_ _2.66E+03 ‘1 J43E+02 | 0
234Th->238U | 92.6 2.81E404 | 1.34E+03 0 i
228Ac->228Ra | 129 R | SRR 4.92E403 | 1.64E+02 &
235U+226Ra_: 186 | | - 1.97E+04 i 1 90E+02 0 0
227Th->227Ac | 72737677 L _1.13E403 . 5.79E+01 . o o B
212Pb->228Th | 239 : ;| e . 5 75E+04 B 3 36E+02
214Pb >226Ra g 1 46E+04 2.86E+02 ! 0 0

4Pb->226Ra ' 295 | _2.86E404 | 2.00E402 0. 0

214Pb->226Ra . 352 | B 4.26E404 2.39E402 0 o0
228Th 583 | _0 0 8.97E+03 | 1.28E+02 = _
214Bi->226Ra | 609 , 2.13E+04 | 1.76E+02 0 | 0
S Lo Ll . .

o IS IO S D b [ : I .
Isotope | keV | | An_(Bg/g) Is ‘[ In (DP1B) _In(DM1B) | L | As (Bg/g) . . Uncertainty
231Th->2350 | 25.6 . : 0.44395 : 0.095375 4 .0.02675 | 0 ; B i .11.64898915 + 0.14260502
231Pa ] .27.4 0.44395 | : 007775 0. N | 1.4890928 '+ 0.13070625
210Pb | 46.5 9.361 | 1.02. : 0 i i 34.6068498:+1 2.10412383
227Ac_ | 50 0.44395 | _ 0 095625 0 030625 |l 0 ! ! 1.43041912 +' 0.1198706

,_53.2 - 9.381 ~0.2225 | ,07922787775” 3 -0 -~ | 29.4660568 + 1.95724378
gyjn;?zaeu . 63.3 9.361 0 86375 | 0.26375_ -0 B ! 31.5270948 ‘;t 1.82344803
230Th + 67.6 9.361 0. 101375 . 0.03325 0. B . 29. 323672]78 '+ 2.54790637
234Th->238U 92.6 | 9.361 1.155 0.35125 i 0 : 31.4830096 t 2.94394456
129 55494 . O .0 . 0.0615 . . 0 & #DIV/O!
2375 +226Ra . 186 9.361 | 0.78875 - 0.24625 0 B | 29 97377227 + 1.82869783
227Th->227Ac | 236 0.44395 0.042625 0.014125 0 : 11.33926125 + 0.11371918
212Pb->228Th = 239 5.5494 0.013625 0 0.71875 . \0 10516228 | :t 0.00994331
214Pb->226Ra . 242 9.361 ~0.565. 0.1825 0 128,9,7709"7,?;4 .t‘ 1.85675935
214Pb->226Ra ., 295 9.361 1.12125 0.3575 . | 0 . | 29.34972 't 1.7765982
214Pb->226Ra _ 352 | | 9361 . 1.675 058325 . 0 | ! 29.4355905 [+ 1.77627159
208TI1->228Th 583 | | 55494 | . 0 L 4] 0.112125 | 0 it #DIV/O!
214Bi->226Ra | 609 | | 9.361 y 0.84 . 0.26625 0 29.56234579 '+, 1.79327225
. ‘ : .
Ulppb) |- | 2534787.05] | |
)i X ! |
Thippb) |= | 25824.3631] | i ;
| | !
Interference Correction P | ; i !
r ! i '
Isotope keV An (Bg/g) : Is ! In(DP1B) ! As (Bg/g) |

234U(242) 53.2 9.361 ' 0.139129824 | 0.0459457 29.2244254 |+| 1.87300298

234U(295) 53.2 9.361 : 0.158104003 ; 0.05234294 29.1511238 |+1 1.76457677

234U(352) 53.2 9.361 | [0.172740661 : 0.05705599 L 29.2189048 |+ 1.76319584

: x | T .

235U(63.3) 186 ; . 0.44395 0.040919329 | 0.0124949 | 1.45339934 |+ 0.08867097

235U(92.6) 186 ‘ i 0.44395 0.05318775 ; 0.01617506 : 1.45933507 |+ 0.13646095

226Ra(63.3) | 186 | 9.361 0.748974313 1 0.23410431 29.9388464 |+ 1.82655001

226Ra(92.6) ' 186 I 9.361 0.73556225 1 0.23007494 29.9176635 +12.79757062

1234U/238U '= = 0.926128827 + 0.060978957

1230Th/234U = 1.004297411 + 0.090736865

'226Ra/230Th = 1.020980302 +. 0.089426886
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Gamma spectrometry calculations for Nopal | rock powders ¥ .

Sample=

‘NOPI 117 G 7M3

Self attenuation correctlon

~ IAO = [In(T/I)]/[(T/I) 1] i,,i 7 o l - ’
o ____IT = transmitted _intensity through sample or standards o i
- 1 = intensity through empty vial B T ‘
! | :
_ Point source. _ Empty vial | |Standard - DP1B]. - anda |
SRM4275C | ©1/24/96 | ' 1/24/96 I A 1/24/96 o o
__lIsotope _kev_ [ T B AO | - ,77}'__7"77”,; ~__A/IO -
Sb125 | 27.3 | 6.67E+05 | | 4.21E+05 |1.24766203| . 3.84E+05 | 1. 30]§§11,GL |
Eu154 155 42.9 _9.01E+05 | | 7.59E+05 |1.08820166| ;, 7.26E+05 ;1.11186099 Qgeglogj
_Eut54,155 | 48.6 | . 2.75E405 . 2.48E+05 1 1.05256099| ~  231E+05 1. 08970867 | 1.06099322
Euls5 _ | 86.4 :  3.49E+05 ; | 3.38E+05 | 1.01609848| ;. 3.29E+05 . 1.02979729|
_Eut1s5 106 . 2.24E+05 | 2.18E+05 | 1.01363693 ‘ ~2.14E+05 ”,4"1".92300883_1
~_Euts4 | 123 1.84E+06 | _1.80E+06 | 1.01102971| ; 1.77E+06  1.01951837
_..Sb12s I 178 | 4.39E+04 : .  4.34E+04 |1.00573837| ! 4.18E+04  1.02470921; I
___Eu1s4 248 _1.14E+05 | 1.13E+05 | 1.00441178| | 1.13E+05 | 1.00441178 1.00441178 ;|
Eu154 592 . 2.37E+04 ~ 2.31E+04 | 1.01287601 ! 2.35E+04 . 1.0042433 00211566 1
_8791725 _ 600 . 1.75E+04 . 1.81E+04 | 0.98323917| ! 1.75E+04 . #DIV/O! 0.9971537 . .
_Sb125 . 636 | 1.13E+04 1.06E+04 | 1.03231513| | 1.10E+04  1.01351406 0.9912535 |
' I B '
Sample correction factor (CF) relative to each naormalization standard ! i !
\ i ! !

'7 iCFa (AIO of sample)/(A/d of DP1B “and DM1B)_ T

Isotope | keV | CF(DP1B) | . CF(DM1B)
Sb125 | _27.3 1,01454857 0.972691896 |

_Eu154,155 42.9 | |1.00906929 }Qggsjzslt

_ Eu154,155 | 48.6 | |1.00801116| . 0.97364851 :
Euts5 | 86.4 | |1.00444041)  0.991078907
Euis5 I 105 11.00229019| ; 0.99310809
(Eu1s4 1 123 | | 1.00557648| : 0.997203894
'Sb125 | 178 |1.00696344| , 0.988321134 ;
Eu1S4 ' 248 . RS N RS N
Eul54 | 592  [0.98937644| | 0.99788135
Sb125 i 600 ©1.01415172! ' #DIV/Ot |
Sb125 636 10.96022374 | ! 0 .978036255 .

Flt a polynomral curve thrqugh plot of CF ve[sus keV for peaks < 200 keV usmg cncket graph

Calculate CFs for nat,uralwsﬁewnie? gamma peaks‘usmg polynomial equation.

CF (DP1B) equanon -

CF (DM1B) equation =
\

. CF (DP1B) I o

Isotope | keV . | CF (DM1B)
231Th->235U : 25.6 , | 1.0138764 : 09712,887399
231Pa 27.4 |1 01,35:3374 | 0.97232127 |
210Pb 46,5 | |1.00998821 0.980360853 .
227Ac 50 | [1.00951545| | 0.98146395 - . ok
234U+214Pb | 53.2 | |1.00911133 0.982406907 ) P i
234Th->238U | 63.3 1.00797894 0.98504913 ! |
230Th 67.6 I 1.0075508 0.986048134 |
234Th->238U 92.6 | 1.00550084 0.990831385 | 1
228Ac->228Ra | 129 1.00334115 0.99587064 |
235U+226Ra 186 i 1 1 1 ‘
227Th->227Ac | 236 i 1 1 : ;
212Pb->228Th | 239 1 1 i :
214Pb->226Ra | 242 1 1 ‘ L
214Pb->226Ra | 295 1 1 : L
214Pb->226Ra | 352 1 1 ‘
208TI->228Th 583 ! 1 1 L
214Bi->226Ra 609 1 1 %

|
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Sheet1

TAs (Bd[g)-ls CFs * An * Wn|

Sample actlvlty calculallons

L y

/In Ws

o 1As = radionuclide activity of sampl (Bq/g) o
I | lis = peak intensity {cps) 1 R O . I | L
i CFs = correction factor relatlve to normalization standard n I I !
S . weightofsample (9) | T S S _ b ,,
[ Ag = _nominal radionuclide activity of the normallzatiog standard (Bq/g): i ; o
- _ _}In = peak intensity (cps) Ja . . - I | 4 - |
- Wn = ‘weight of normalization standard (g) B L T I T
- 4| I*note!s and In should be background-corrected values _ | i ! ; | -
| i i I
_ . |counting time (sec) = _ 80000| ’ i
. . |Weight () = _..8.001 _ L
|
. e -, _DP1B counts | Uncertainty | | _Unee Lo N
Isqtpgg X ke\L _ 1/23/96 e \ 1 1/25/96 N 5
231Th->235U | 25.6 2.14E403 | 1.19E+02 | | _ O_ [
231Pa _27.4 __1.93E+03__ | 1.10E+02 | ! o | 0 : -
210Pb  2.28E+04 | 2.00E+02 | | 0 B 0
227Ac_ . , 2.45E+03 | 1.26E+02 | : 0 [
234U+214Pb N 5.83E403 | 1.44E+02 | | 0 o
234Th->238U N _2.11E+04 | 2.05E+02 ' | 0 0 74»* o
230Th B 2.66E+03 1.43E402 0o o i
234Th->238U 2.81E+04 1.34E403 : 0 | 0 \ !
228Ac->228Ra 0 0 [ | 4926403 | 164E402 | I
235U+226Ra | 1.97E+04 | 1.90E+02 | | o | o I L
227Th->227Ac | 236 | . _ 1.13E+03 | 5.79E+01 | | 0 | ] l .
212Pb->228Th | 239 | . 0o | 5.75E404 | 3.36E402 -
214Pb->226Ra | 242 | . 1.46E+04 (86E+02 | | 0 5 o !
214Pb->226Ra | 295 | 2.86E+04 | 2.00E+02 | . 0 0 *
214Pb->226Ra ~_ 352 | , 4.26E+04 | 2.39E4+02 | ! 0 0 | )
208TI->228Th N 0 | o . B.97E+03 1.28E+02
214Bi->226Ra ) 2.13E+04 1.76E+02 ' 0 0 o
Isotope . keV | | An (Bgg) .. s In (DP1B) _ In (DM1B) . .. As (Bg/g) | Uncertainty_
231Th->235U | 25.6 | | 0.44395 0.031875 0.02675 0 ; . 0.53634654 .+ 0.05343466
231Pa_ o 0.02925 0.024125 0 ; .0.54549148 '+: 0.05529724
210Pb ¢ Pl ; 0 .. 044625 = 0285 Y R R : ,14.8037559 .+ 0.90303136
227Ac [ 0. 44395 o, 034625 ' 0.030625 L0 ; ' 1 0.50871145 |+, 0.04702775
234U+214Pb | 53 9.361 . | 0100125 | 0072875 | | O I - 112.9785235 | £, 0.88451849
234Th->238U | ©0.29875 . 0.26375 | | 0 I | . 110.6878205 |+, 0.65757466
230Th | - ~0.039625 0.03325 | ! 0 | I 11, 2400132& 1.11813663
234Th->238U | 92.6 0.4025 0735125 l .0 ‘ o .10.7858464 | +| 0.89836202
228Ac->228Ra | 129 | 0.0017 0.0615 . 0.15391058 || 0.08275084
235U+226Ra 186 ' _ ) - 0.32625 0. 24625 ‘ 0 12.4021371:%] 0.76122615
227Th->227Ac ;. 236 0.01725 0.014125 | 0 - 0.54216903 i’ 0.05094054
212Pb->228Th | 239 0.019125 0 i 0.71875 . 0.1476623 !+ 0.0101836
214Pb->226Ra = 242 0.27 0.1825 0 : . 13.8491507 '+ 0.8984599
214Pb->226Ra . 295 @ 0.5175 0.3575 0 ; 113.5505385 .+ 0.82229649
214Pb->226Ra 352 ~ 0.765 0.5325 . 0 - [ 113.4481972 /1. 0.81277726
208TI->228Th | 583 | | _0 0 [ 0412125 j o0l #Dv/OL
214Bi->226Ra_| 609 i 0.3825 0.26625 0 : i 13. 4481972 ‘i 0.81971952
. | | i
W(ppb) |=| 859303.691 i
{Th(ppb) '= | 36260.9556] | i
[ Vo
Interference Correction |
| i
Isotope . __keV An (Ba/g) Is In (DP1B) . As (Ba/g) |
234U(242) | 53.2 9.361 ! 0.060284385 0.0459457 12.3942808 1! 0.80407561
234U(295) ;| 53.2 9.361 ! 0.070403771 . 0.05234294 12.7057149 (] 0.77102949
234U(352) | 53.2 9.361 0.077399093 . 0.05705599 12.8143322 |+! 0.77446796
| ! ;
235U(63.3) | 186 . 0.44395 0.013867207 0.0122426 | 0.5028628 |+' 0.03093894
235U(92.6) 186 0.44395 0.018535125 0.01617506 0.50872562 |+, 0.04237218
226Ra(63.3) 186 9.361 | 0.312492563 - 0.23410431 12.4954677 :+ 0.76879125
226Ra(92.6) 186 . 9.361 wr 0.307714875 0.23007494 12.5199162 '+ 1.04279412
234U/238U = 1.182477694 + 0.079581254
230Th/234U = 0.889374585 + 0.091738742
226Ra/230Th = 1.111695106 + 0.111620604
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Sample=

" INOPI-118-GAM3

Gamma spectrometry calcu!a,tigrzs for Nopal | fock powders

. Po'nt ,Sﬂ"‘ie,, o ,EmRtY,YLa,l 1
_ SRM 4275C i1 1/24/96
Isotope ‘
___Sb12s
Eu154 ,165
W,Eu1574 155
__ _Eulss e 3.491
Eut1ds . 2 24E+05
.. Eul54  1.84E406
.Sb125 | . _B.39E+04_
Euls4 | _ _...1.14E+05 |
_Eus4 . 592
. Sb125 - 600 @ 1.75E+04
_.Sbt25 | 636 . 1.13E+04_

Self attenuation correction
_|AIO =
T= tg

{In(T/)YI(T/Y)-1]

itted intensity through sample or staqda}ds

Mal

[ U S S SUPU
i ;

Standard - DP18]
1724196

3
t

T
3.84E+05
_7.59E+05
2.4BE+05 .
| 33BE+05 | 1.01609848| | = 3.20E+05
_ 2.18E+05 | 1.01363693 2.14E+05
__1.80E+06 | 1.01102971]
4.34E+04 | 1.00573837
_1.13E+05 | 1.00441178] | 1.13E+05
| 2.31E+04 [1.01287601| | _2.35E+04.
| __1.81E+04 | 0.98323917 | | 1.75E+04 _
. 1.08E+04 _|1.032315131 | 1.10E+04

L, 1.11186099
$1.08970867 |

1.01951837.

| 1.0042433
. #DIV/O!

£1.01351406

A0
1.30135116

01.02979729

' 1.02300883

. 1.02470921
' 1.00441178]

_AO
1.27444308 |
07924928

1 083129841

1.02064415 |
1.01666769 |
1. 015,,LO§3,3,5
1.00887589 .
1.0042433 .

1.02279897

02517628 |

Sample correction factor (CF) relative to each nd

Isotope __

_ Sb125

 Eu154,155
_Eu155

Eui54
Sb125

Eu154

. .Sb12s
Sb125

e
Euls4 |
4

FR— R
CF= (A/O of sample)/(A/O of DP1B and DM1B)

TEu154,155 1| 424

_Euts5 i 10

CF
1 02146499 ;

I CF(DMIB) _
0.979322972

©1.01004109 |
1.00893397

1 0.99177324

0.970669256

1 0.975609235
0.995512694

0.997688506

178

248
592

_ 636

1.00931351
1.0044445 \

i1

|
Y fo 99147703
| 600

11.00278825

1l | 0.99078173.
i

1 1.00691295
l .005676481 |

1 0.997203894 |

70.990627703 |

L1 0044445(}37‘ L

1
S #DIVIOY
L. .009161106

Fn a polynomlal curve through plpt of CF versys keV for peaks < 200 keV usnng cricket gra;;h.
Calculate CFs for naturai sene? gamma peaks using polynomial equatlon I

rmalization standard

RS

e S

<
CF (DP1B) equation = ; ] o
CF (DM1B) equation = | R _ : B _
‘ i
Isotope L keV : CF(DP1B) | CF (DM1B) | L , '
231Th->235U . 25.6 ,'77; 1.0109176 ' | 0.969737839 ! i . .
231Pa il274 01062249 | 09709477781 | i i .
210Pb .5 1.00832547 0.980365571 | R i i !
227Ac_ 50 | 1.0080103 | | 0.98165777 | L I e .
234U+214Pb 53.2 1.00774088] | 0.982762377 o
234Th->238U 63.3 1.00698596 0.985857552 : ;
230Th 67.6 1.00670053 0.987027815 :
234Th->238U 92.6 1.00533389 0.99263105 |
228Ac->228Ra | 129 1.0038941 0.998534178 :
235U+226Ra 186 1 1 i i
227Th->227Ac | 236 1 1
212Pb->228Th | 239 1 1
214Pb->226Ra 242 1 ! 1
214Pb->226Ra | 295 1 ‘ 1
214Pb->226Ra | 352 1 1 ;
20871->228Th 583 1 1 .
214Bi->226Ra 609 1 : 1
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Sample

actlvlty calculallons

" .
: _l
As (Bq/g)T- Is * CFs * An * WnL/ In*Ws
i

1

Ws = weight of sample (g)

4 .
|CFs = correctlon factor relative to normahzatlon st
1

i
I
As = rad;onucllde, actwnty of sample LBq/g)

ndard n_

rAn = nominal radionuclide activity of the normaliz

|In = peak intensity (cps)

T
l.
4Wn = weight of normalization stanqard (g)

1 standard (Bq/g)’

|j [¢

" note Is and In shouid be background-corrected va

ues.

\
-4

80000

- - 80000, ,,, . e
3.001) 2.994{ 1
. B l,, I S S O S,
. i - DP1B counts | Uncertainty MLB,QOUNQ Uncertainty . _
Isotope i . 1/23/96 o 1/25/96 :
231Th->235U 2.14E+03 1.19E+02 & | 0 0 .
231Pa . _1.93E403 _ | 1.10E+02 | | 0 . 0
210Pb , . 2.28E+04 2.00E+02 . 0 . 0
227Ac  2.45E+03 1.25E+02 | 0 0o
234U+214Pb N  5.83E+03 1.44E+02 | 0 0
234Th->238Y .  2.11E+04 2.05E402 | 0 0
230Tnh_ | 67.6 i _2.66E+03 | 1.43E+02 | . _ 0 o
234Th->238U ; 2.81E+04 1.34E+03 | ¢ 0 0 |
228Ac->228Ra ; 129 | 0 0 1. 4.92E+03 1.64E+02 |
235U+226Ra | 186 | 1.97E404 | 1.90E+02 | | 0 o il
227Th->227Ac | 236 . | . _1.13E+03_ | 5.79E+01 . 0 0
212Pb->228Th . 239 S _ 0. 0 i 5.75E+04 3.36E+02 | ~
|214Pb->226Ra 4 242 ~ 1.46E+04 _2.86E+02 [ 0 [ ~
214Pb->226Ra | 295 _2.86E+04 | 2.00E+02 | 0 0
214Pb->226Ra | 352  4.26E+04 | 2.39E+02 . . 0 L
208T1->228Th ‘ 583 i ' 0 L0 7 B.9T7E+03 1.28E+402
214Bi->226Ra | 609 |__2.13E+04 . 1.76E402 0 0
,4;,, : - T S B _ S
lsotope | keV An (Bdg) _. Is | In(OP1B) | | In(DMIB) . As (Ba/g) . . Uncertainty
231Th->235U | 25.6 0.44395 0.017375 | 0.02675_ ! : 0 0.29141114 1+ 0.0351178
231Pa_ | 27.4 0.44395 ~ 0.0155 | 0.024125 | 0 0.28816598 '+ 0.03564479
210Pb ! 46.5 ©9.361 _0.2675 | 0.285 ! ) 8.85639987 t.0.54281904
227Ac . .50 . 0.44395 0.01975 0.030625 | | 0 B 0.28849968 :t‘ 0.0325968
234U+214Pb | 53.2 | . _9.361 . 0.073625 | 0.072875 : 0 1 9.52737306 %] 0.68680515
234Th->238U_ | 63.3 | 9.361 . . 0185 | 0.26375 | ; 0 : - 6.60967689 ! i\ 0.41709192
230Th . 67.6 ! 9.361 | : 0.021125  0.03325 | ' 0 ; . 5.9852586 |t 0.67159561
234Th->238U | 92.6 | | _ 9.361 ! 0.2475 0.35125 i 0 o 6.62B98057 | ﬂ 0.54707226
208Ac>228Ra | 129 | | 55494 | | 0 0 | .0.0815 i o ix sowio
235U+226Ra_ 186 | 9.361 | | 02375 | 0.24625 | | 0 ! . 9~025,3681,8ii,: 0.55608299
227Th->227Ac | 236 ' | 0.44395 | 0.0094 = 0.014125 | | _ 0 | . 0.29534442 |+ 0.03039806
212Pb->228Th | 239 | | 5.5494 . | 0.017875 0. | 0.71875 i 0.13796519 |+ 0.00904337
214Pb->226Ra | 242 9.361 0.2 0.1825 | | 0 ‘ 10.2552129 '+: 0.67118415
214Pb->226Ra | 295 | 9.361 1 0.39375 0.3575 | 0 10.3067579 t 0.62626475
214Pb->226Ra 352 \ ~9.361 b . 0.58625 0.5325 I R . 10.3024567 + 0.62321025
208TI->228Th | 583 | | 55434 . | 0 0 . ....0:12125 _ e . L. o
214Bi->226Ra 609 | 9.361 0.29 0.26625 0 1 10.1926224 'ﬂ 0.62741251
| : :
U(ppb) ‘= 531419.83 i |
! I
[ Th(ppb) |= | 33879.6691
| i
interference Correction; |
i t !
Isotope keV An_(Bg/g) Is in (DP1B) : As (Bqg/g) :
234U(242) 53.2 9.361 0.044113433 | 0.0459457 ! 9.05424958 |+, 0.59258339
234U(295) 53.2 9.361 | 0.051011021 | 0.05234294 9.1903555 [+! 0.55842931
234U(352) : 563.2 9.361 | 0.05620923t | 0.05705599 19.20036679 !+! 0.56198749
235U(63.3) | 186 0.44395 ‘ 0.008578765 | 0.01223054 0.31129248 |+ 0.01964356
235U(92.6) | 186 ! 0.44395 ' 0.011397375 | 0.01617506 0.31271466 :+ 0.02580751
i
226Ra(63.3) 186 . 9.361 0.22898075 | 0.23410431 H 9.15307692 + 0.57758867
226Ra(92.6) 186 | 9.361 0.226102625 | 0.23007494 | 9.19631512 + 0.7589476
1234U/238U = ¢ 1.388619158: +_ 0.096374251
230Th/234U = 0.652108013] + 0.075558613
'226Ra/230Th = 1.629270084 B 0.17418055
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Gamma spectrometry cal,qulat,i,cnsv,for,Nopal,,! rock powders [ . i [ B!

Sample= _

:":'Nopl 119-GAM3

Self attenuation correction

__Eu154,155
_ Eu154,155

Eulss

~ Eu155

Eu154

Sbi125

Eu154

Eu154

_§b125
~ Sb125

S O S

MO - finTy((TH)- 1
intensity thro

[
I i
| Empty vial ES,,nd,a,rquMB. _|Standard - DM1B.
1/24/96 i 1/24/96 B 1/24/96 .

1 T om0 Tl T L. A0
273 | 6.67E+05 ' | 4.21E+05 1.24766203| | 3.84E+05 | 1.30135116|
42,9 | 1 9.01E405 ... 7.59E+05 1.08820166| |
486 | . 2.75E405 | 1 2.48E+05 . 1.05256099 |_ : 67
. 86.4 | \ _3.49E+05 [ 3.38E+05 | 1.01609848 ..1.1.02979729

2.24E+405 2.18E+05 ‘ 1.01363693 2 14E+05 _11.02300883.
‘7 ‘ 1.84E406 | ; 1.80E+06 : 1.01 102971 | 1.77E+06 | 1.01951837
© 4.39E+04 _ ‘;V«J __4.34E+04 . 1.00573837| | 4.18E+04 | 1.02470921
Ln 14E+05 ';71 ~ 1.13E+05 . 1.00441178 7;1,.995511778
) 4,,,,2,3,7,5194,,LJ __2.31E+04  1.01287601| | = +C L
)0 ., _1.75E+04 | | 1.81E+04 0 98323917 1.75E+04
636 1.13E+04 74’ 1.06E+04 1 03231513 ~1.10E+04

1.01759651

1.01595835
1.01383823

1.00887589

99152529
1.03231513

1.01156549 |

00638304 |

Sample correction factor (CF) relative to eachI narmalization standard :

Isotope -
_sb12s | 2
__Eu154,155
_Eu154,155
_ Eu1ss
Eu155
_Eu1s4
_Sb125 .
Eu154 .
Eu154 .
Sb125 |
$b125 |

N P

CF- (AIO of sample)/WO nd DM1B)
{ B 77QF7(DP1B) WQEf(;MlB)
Ld 0.97459913| | 0.934390634
9 | [0.99491566 ' 0.973744812
48.6 | |0.99605818| | 0.962102998 .
86.4 ‘ 1.1.00147429 © 0.988152252 |
“105 | [ 1.00229019] © 0.993108096 |
123 | |1.00277788| , 0.994428597 :
178 | |1.00579387| | 0.98717322 |
248 | | 1.0044445 | | 1.004444503 |
592 | 1 0.99358957| . 1,002130697 ;
600 :1.00842737 o #DIV/IO! ;
636 [ 11.018550375 !
| 1 r

Fn a polynomlal c[)rvé through plot ¢ of CF versus keV 1or'peaks < 200 keV usmg cncket g';ap,h.'

qucylgtq CFs for_ natural,sevrue,s gamma peaks using polynomial equation.

lsotope. ___ _keV | | CF(DPIB)_| | CF(DMIB) | ' i
231Th->235U | 25.6 | |0.98010488| | 0.941108637 ' '
231Pa . 27.4 1 :0.98119677 0.943646548 ) ;
210Pb ' 46.5 | |0.98969576 0.963400954 . i
227Ac 50 | ]0.99086189 0.96611142 | R i o
234U+214Pb 53.2 0.99185873 0.9684284 i . L B ~ L
234Th->238U 63.3 0.99465194 0.974920719 i 1
230Th 67.6 0.99570803| ' 0.977375416 . i : ! i
234Th->238U 92.6 1.00076461 | 0.989128545 | ; i i
228Ac->228Ra | 129 1.00609182 | . 1.001510715 ; |
235U+226Ra 186 1 | 1 ‘ i
227Th->227Ac | 236 1 P 1 ; \
212Pb->228Th | 239 1 P 1 i
214Pb->226Ra | 242 1 1 1 i i
214Pb->226Ra 295 1 i 1 | :
214Pb->226Ra 352 1 | 1 i
208TI->228Th 583 1 \ 1 ‘
214Bi->226Ra 609 1 | 1 i
! |
‘ [ ‘
| [ !
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Sample activity_calculations

Counting ti

[ —

s ” “CFs*An" Wn / In Ws

_As = radionuclide activity of sample
|Is = peak intensity {cps) )

B wCFs = correction factor relative to normallzatlon stanc

e \Ws = welght of sample (g)

‘An = nominal radionuclide activity ol the normal

\In = peak intensity (cps)

‘Wn = weight of normalization stan,dard, (g) - 71

I

(Balg)

|

ard n

;
1
[
|

tion_ standard (Bq/g)

* note Is and In should be background-corrected v: values )

DP1 B counts

Uncertainty |

80000‘
2. 994

| DM1B counts |

fUn,éerié,ihty N

Isotope _ Lo keV_ o 1/23/96 | 1/25/96 . _
231Th->235U , 25.6 | | 2.14E403__ | 1.19E+02 . 0 0 R
231Pa__ ! 27.4 | | _ 1.93E+03 | 1.10E+02 0 0 B
210Pb | 2.28E+04 | 2.00E+02 0 0 : )
227Ac 50 | 2.45E+03 1.25E+02 - 0 0 o
234U+214Pb  53.2 | If I _5.83E+03_ | 1.44E+02 0 0 b -
234Th->238U . 63.3 | | _2.11E+04 | 2.05E+02 0 0 o
230Th___ . 67.6_ | , 2.66E+03 1.43E402 0 I R A
234Th->238U 92.6 | 2.81E+04 1.34E+03 0 0 !
228Ac->228Ra | 129 | | j 0. 0 4.92E+03 _ 1.64E+02 | .
235U+226Ra . 186 | | . 1.97E+04  1.90E+02 _ 0 0 L
227Th->227Ac | 236 | 3 I _1.13E+03 5.79E+01 o . ....0 _
212Pb->228Th ., 239 | B .0 0 5.75E+04  3.36E+02
214Pb->226Ra '@ 242 o 1.46E+04  2.86E+02 0 ) 0 .
214Pb->226Ra ; 295 2.86E+04_  2.00E+02 0 Y _
214Pb->226Ra 352 | . __ 4.26E404  2.39E+02 .0 R L
208TI->228Th . 583 | . 00 8.97E+03 1.28E+02
214Bi->226Ra ' 609 = ) 2.13E4+04 1.76E+02 0 0
Isotope - o _keV An (Ba/g) . | s _In (DP1B) In (DM1B) . As (Bq/g) _Uncertainty
231Th->235U  25.6 0.44395 | 0.0111125  0.02675 0 ©0.18069657 +' 0.02320438
231Pa_ _.._1.0.44395 }.0.0102375  0.024125 0 .0.18478728 £ 0
210Pb  46.5 9.361 . _0.2175__  0.285 0 ) 7.06795317 +_ 0.43392067
227Ac 1 8 0.44395 0.0123125  0.030625 0 . 0.17679608 :1, 0.02209804
234U+214Pb__ | 9.361 0.043375  0.072875 0 5.52444041 %' 0.39551717
234Th->238U | 0.097875 0.26375 0 3.45404501 ¢, 0.21858995
230Th 6 | 0.015125 0.03325 0 1 4.23851081:%. 0.5096224
234Th->238U | 92.6 | 0.13625 0.35125 0 3.63270112 +'0.31207511
228Ac->228Ra | 129 | 49. - 0 0 . 0.0615 0 't #DIV/O!
235U+226Ra . 186 | 0.13125 0.24625 0 4.98770347 + 0.31083129
227Th- >227Ac} 236 _0.005425  0.014125 | 0 0.17045143 + 0.0192871
212Pb->228Th , 239 .54 i 0.014625 0 0.71875 0.11288061 t 0.00762145
214Pb->226Ra . 242 .36 0.1145 0.1825 0 5.87110937 t:0.39491428
214Pb->226Ra = 295 9.36t 0.22875 0.3575 0 5.98773552 + 0.36560697
214Pb->226Ra | _ 352 9.36t | = 0.33875 0.8325 . 0 .5.95301867 + 0.36108338
20871->228Th ; 583 =~ 55494 | : __ 0 __ 0 i 0. 112125 _ [ U S
214Bi->226Ra 609 | ' 9.361 . 0.16875 0.26625 ' 5.93105181 + 0.36444951
L | :
U(ppb) l-[ 277706. 163[
Th{ppb) |= ' 27719.7292,
I
Interference Correction !
i ; !
Isotope | keV An (Bg/g) Is In (DP1B) |_As (Bg/g) :
234U(242) | 53.2 9.361 0.026479628 . 0.0459457 ‘ 5.34926884 +. 0.3598132
234U(295) | 53.2 9.361 i 0.030237355 . 0.05234294 . 5.36182995 '+ 0.32738961
234U(352) : 53.2 | 9.381 . 0.033311731 - 0.05705599 15,41905243 1+, 0.32869539
235U(63.3) 186 0.44395 - 0.004483039  0.01208073! 0.16469055 +: 0.01042248
235U(92.6) 186 0.44395 0.006274313 0.01617506 0.172151 . +:0.01478901
226Ra(63.3) 186 | 9.361 0.126742856 0.23410431 | . 5.06630847 + 0.32062238
226Ra(92.6) 186 9.361 0.124975688 0.23007494 : 1 5.08315994 + 0.43667994
234U/238U .= 1.556643605 +  0.111566856
230Th/234U =  0.788308321 +  0.098423433
226Ra/230Th = 1.195303892 4+ 0.145718082
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Gamma spectromegryfcalcylyativons, for Nopal | rock powders i ; B
' |
Sample=  |[NOPI-120-GAM3 T
1 ‘
Self attenuation correction i . [ . S ' . o
A/O = [In(T/I)]/[LT/I) 1] ; : o
o T= transmmed _intensity through sample or standards L . R . o . o
- o | = mtensny through empty V|al o o T : b -
: | ! o
Point source _ B ‘WE[ppty vial |  Standard - DP1B\ L 1 Standard DMIB B ‘ :
_SRM4275C_ | 1/24/96 | 12496 | | 1/24/96 S S
_Isotope R l T M0 1 a0 [T | w0
~ Sb12s 6.67E+05 | . 4.21E+05 |1.24766203| . 3.84E+05 ,]1 30135116 1.36031946 |
Eu154,155 . _9.01E+05 | . 7.59E+05 | 1.08820166| , 7.26E+05 | 1.11186099 1.12157169 | |
_ Eu154,155 2.48E405 | 1.05256099| @ 2.31E+05 | 1.08970867 1.07619771
_Eulss | 864 - = 3. . . 3.38E+05 1.01609848 ; . 3.29E+05 1 1.02979729 02671 05_47' | o
Eu1s5 | 105 | | 2 24E+05 . 2.18E+05 | 1.01363693| | 2.14E+05 i 1.02300883] : 1.02300883 | , o
_ Eul54 ! ;_ 1.80E+06  1.01102971, | 1.77E+06 ,1.01951837 1.01951837, | .
Sb125 I . 4.34E+04 | 1.00573837 ! | ”47717§E+0”47 0 1.02470921 1.00805844 |
_Eu1s4 | 1.13E+05 11.00441178| : 1.13E+05 ;1.00441178 1.00887589 | |
EulS4 1 . 2.31E+04 | 1.01287601] | 2.35E+04 ' 1.0042433 0.99372379 |
ﬂﬁﬁSﬁbng . 90 | 117! b 1.81E+04 | 0.98323917 | | 1.75E+04 ; #DIv/0t 96982931, = .
. Sb125 | 636 . j 1. 13E+04 i . 1,06E+04 |1.03231513| ' 1.10E+04 : 1.01351406 _#DIv/O! o
| T : i
Sample correction factor (%F) Trelative to each normalization standard L !
— | . - o . . N S
i fo o -
~Isotope CF(DPIB) | ' CF (DM1B) f I o k T
| Sbi125 .1.09029482|  1.0453131, i S BN
Eu154,155 1.0306653 |  1.008733731: IR | o C
_ Eu154,155 1.02245639  0.987601312: ; o : ‘ - w‘ o
_Eulss 1.01044382] 0.997002463 | ! | P 2
___Eu155 _ 1.00924582 ) 1 ! : o ‘
Euis4 | 100839606 | R S R R ]
Sb12s | | 1.00230683; _ 0.983750737 e i P
Eul54 | 1.0044445 | 1.004444503 @ o : .
Euls4 | 0. 98109125\ 0.989524945 ! o B P
Sp12s __ ! 098636155/ _  #DIV/0! ;
Sb125 | _#DIV/O! | #DIV/O! ; o ) )
— J
Flt a polynomnal curve M Jolot of CF versus keV for peaks < 200 keV using cncket graph ~
Calculate CFs for natural serles gamma peaks using polynomial equatlon i
CF (DP1B) equation = Lo )
CF (DM1B) equation = ] 1 :
; i ! :
Isotope | keV | | CF(OP1B) | | CF(DMiB) | R i .
231Th->235U | 25.6 F 11.07031832 ~ 1.026771522 . _ _ | . I i
231Pa | 27.4 | [1.06716069]| | 1.025236971 L ‘
210Pb i 46.5 . | 1.04258253 1.013292446 | Lo I :
227Ac 50 1.03921021| | 1.01168386 . |t 1 ] ,
234U+214Pb | 53.2 1.03632746| | 1.0102525895 . | P b o ! [
234Th->238U 63.3 1.0282498 . | 1.006327007 ! ) ; i i
230Th 67.6 1.0251857 | ! 1.004842772 . ' I
234Th->238U 92.6 1.01057262 . | 0.997736229 ; ! ;
228Ac->228Ra 129 0.9951669 0.990249335 ¢ i !
235U+226Ra 186 1 1 . :
227Th->227Ac | 236 1 | 1 ‘ | ’ L
212Pb->228Th | 239 1 | 1 1 L
214Pb->226Ra | 242 1 1 ;
214Pb->226Ra 295 1 1
214Pb->226Ra 352 1 1
208TI->228Th 583 1 1
214Bi->226Ra | 609 1 1 i
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Sample activity calculations L _ L B L
! - - j
As Lragggugllde actlvvty of sample @,q!g),,,_, B _ B _ B
_/Is = peak intensity (cps) o
CFs = correction factor relative to normahzauon stanc ard n -
ﬂWs = welght of sample (g)_ 77}77777_7 _ Lo
o __. An = nominal radionuclide actwlty of the ng,rrj@l’l;aygnf standard (Bq/g)
' ' n= peak _intensity (cps) o s -
Wn = weight of normahzatlon standard (g) | B _
) . Counting ti ; eooooi
_| Weight (g) = _ 2.994| _
I . Uncertainty | DM18 countsi‘
Isotope keV i L : 1/25/96 |
231Th->235U | 25.6 | 1.19E402 | o
231Pa_ 27.4 i 1.10E+02 1 o .
210Pb 46.5 _ 2 28E+04 . 2.00E+02 | 0 i
227Ac | 50 2.45E+03 |, 1.25E+02 0
234U+214Pb 63.2 ; 5.83E+03 | 1.44E+02 ' 0
234Th->238U | 63.3 | | _2.11E+04 ' 2.05E+02 0
230Th 67.6 ' | _2.66E+03 . _1.43E+02 o .0 .
234Th->238U 92.6 : 2.81E+04 1.34E+03 0 0 !
228Ac->228Ra | 129 : = I R ¢ 4.92E+03 1.64E402 ©
235U+226Ra 186 1. 97E+04 © 1.90E+02 0 0 _
227Th->227Ac | 236 1.13E+03 | 6.79E+01 0 o0
212Pb->228Th | 239 0 5.75E+04 3.36E402 ' o
214Pb->226Ra . 242 | 2.86E+02 0 0
214Pb->226Ra ; 295 | 2. _._2.00E+02 o] o0
214Pb->226Ra | 352 _ 4. 26E+04 2.39E+02 o [\
208T1->228Th ; 583 . 0 ) 0 _ 8.97E+03 1.28E+02
214Bi->226Ra '@ 609 | _ 2.13E+04 1.76E+02 0 0
Isotope . keV | An (Ba/g) s ._.In(DP1B) _In (DM1B). . As (Ba/g) . Uncertainty
23]‘{37>235U _25.6  0.44395 . 0.024125 ngogs75 . 0. 42839645 t 0 04296754
231Pa 27.4 0.44395 0.02175 . 0.024125 ] 0.42698353 + 0.0434444
210Pb 46.5 ! 9.361_ 0.2725 . 0.285 .0 .9.32845336 + 0.57153128
227Ac 50 | . 0.44395 0.0225 0 030625 0 .0.33884353 + 0.03389428
234U+214Pb  ~ 53.2 | - 9.361 0.064 0.072875 .0 8. 51679()51 1,0.59587404
234Th->238U 63.3 | 9.361 . 0.2325 - 0.26375 0 8.48216422 + 0.52340611
230Th sz.m .8 0.02725 0.03325 .0 . 7.86247336 + 0.77746645
234Th- >238U ;926 . 0.30875 _ 0.35125 | 0 . 8.31257766 At' 0.67404213
228Ac->228Ra = 129 o0 .0 . 0.0615 . 0 £ #DIv/O!
235U+226Ra__ . 186 9. 0.2175 . 0.24625 0 8. 26533718 + 0.50959189
227Th->227Ac . 236 0.44395 0.0123 _0.014125 .06 0. 38646131.; 0.03591139
212Pb->228Th ' 239 . 5.5494 0.014875 0 0.71875 . 0.11481019 + 0.00783727
214Pb->226Ra = 242 _ 9.361 0.15125 0.1825 ~ 0 . 7.75550473 + 0.51486305
214Pb->226Ra . 295 9.361 0.29625 0.3575 0 . 7.7546083 ,t, 0.47227904
214Pb->226Ra 352 9.361 0.44375 0.5325 0 . 7.79823479 +:0.47234653
208TI->228Th 583 i 5.5494 o 0 S - _0.112125 _ = 0 i\ o
214Bi->226Ra 609 9.361 0.22875 0.26625 | 0 8.03987023 £ 0.49205564
|
Ufppb) !=' 681968.324 : '
Thippb) |=| 28193.6707 i i I
|
Interference Correction | l
! -
Isotope keV An (Bg/g) | | Is in (DP1B) As (Ba/g) i |
234U(242) 53.2 9.361 1 0.041681878 | 0.0459457 8.79785911!+' 0.58406161
234U(295) | 83.2 ! 9.361 ; 0.046985673 | 0.05234294 8.70526251 1+ 0.53017674
234U(352) ' 53.2 | | 9.361 i 0.050817489 . 0.05705599 8.63746972 4! 0.52317979
; ! ! |
235U(63.3) 186 0.44395 @ ' 0.011009085 0.0124888 0.39121893 '+’ 0.02414082
235U(92.6) 186 0.44395 0.014217938 ' 0.01617506 0.39010364 '+ 0.03163234
226Ra(63.3) 186 9.361 0.206793375 ' 0.23410431 8.26617813 + 0.51007833
226Ra(92.6) 186 9.361 : 0.203282063  0.23007494 8.26813004 + 0.670438
i {
234U/238U =  1.027276791 + 0.07111944
230Th/234U = 0.902329247 '+ 0.093612513
226Ra/230Th = 1.051345773 + 0.105058845
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Gamma spectrometry calculations for Nopal | rock powders

Sample=

Self attenuation correctlop i | \
__'AlO = [In(T/I)]/[(T/I) 1] 11
T-
.I - mtensyty through empty vial

transmmed intensity through sample or starda@s"

|
SR §
|
i

AIO
30135116

1.
1.11186099
1.08970867 |
| 1.02979729°
1.02300883 |
1.01951837
1.02470921 ;
1.

00441178
1.0042433
#DIV/0!

1.01351406

1 05048097

A0
21981009

.01910046
1.01595835
1.01102971
1.00922385 |
#0ivior_ ||
-99789621 . |
1. 002868077 T
1022798987 |

_ Point source _ Empty vial Stagga!d ”DE1B o Standard - DM1B
SRM 4275C _1/24/96 | | 1/24/96 | 1/24/96
Isotope | o T } A/O T
___Sb12s _6.67E+05 | 4.21E+05 | 1.24766203 3.84E+05
Eu154,155 2.9 9.01E+05 7.69E+05 1.08820166! @ 7.26E+05
_Eu154,155 | 48. _2.75E+05 || 2.48E+05 | 1.05256099|
_ Eu1ss 1 86.4 3.49E+05 . | 3.38E+05 |1.01609848; . 3.29E+05_
Eu1s85 = 105 2.24E+05 | 2.18E+05 | 1.01363693; 2.]4Ef05
Eu154 _1.B4E+06 | 1.80E+06 | 1.01102971. = 1.77E+06
Sb125 | _4.39E+04 x‘ _ 4.34E+04 | 1.00573837) . 4.18E+04
~ Euls4 ¢ 1.14E+05 | ! 1.13E405 | 1.00441178!  1.13E+05 _
_Eu154 _2.37E+04 . +04_ | 1.01287601
~ Sb125 1.75E+04 1.81E+04 | 0.98323917; 5E +
Sb125 ~1.13E+04 _1.06E+04 | 1.03231513; ' 1.10E+04 |
| ! oo
Sample correchon factor (CE) relative to each normallzatlon standard
|
‘CF- (A/O o! sample)/(A/O of DP1B and DMIB) i T
T
__lsotope | keV . | C.F_(DPJB),l . CF(DMIB)_ Rl o
Sb125 27.3 © |0.97767669 0037341222 [ i
__Eu154,155 42,9 | 0.99491566 ' 0.973744812 | o
_Eu154,155 : 48.6 | ! i 0.99802385: 7077964001667 .
_ Eu1ss | 86.4 | 1.00295442,  0.989612685 . .- .
_Eu155 106 | 1. (7)97272790,197%” 0.993108096 | o B
Euls4 . 1 . 099167385 . ]
Sb125 11.00346559  0.98488804 ;
Eu154 | #DIV/Ot ] #DIV/O!
_Euts4 | 2 : 10.98521063 0993679731.
Sb125 _600_: 11.01996351 #DIv/0! :
Sb125 636 i 0. 99078173‘ . 1.009161106

; i
Flt a polynonjnal curve through plot of CF_ versus keV for peaks < 200 keV usmg cncket graph

Calculate CFs for natural series gamma peaks using polynomial equatnon

CF (DP1B) _equation =

CF (DM1B) equatlon = |

Isotope 1, keV_ | | GF(DPiB) . CF(DM1B) [ P o -
231Th->235U ‘ 25.6 | |0.98365544| . 0.945067437 .
231Pa 27.4 _ .0.98457027. | 0.947457796
210Pb 46,5 0.99169104. | 0.966063689
227Ac_ . 50 | |0.99266807| | 0.96861657 : | ) L ~
234U+214Pb | 53.2 | |0.99350326| | 0.970798842 RN o B
234Th->238U 63.3 | 0.99584352 0.976913701 ! |
230Th 67.6 | :0.99672835 0.979225682 !
234Th->238U 92.6 . 1.00096494 | | 0.99029549 ‘
228Ac->228Ra - 129 1.00542828] | 1.001957767 1 ‘
235U+226Ra 186 1 i 1 i |
227Th->227Ac 236 1 ; 1 i :
212Pb->228Th _ 239 1 1 ! f i
214Pb->226Ra 242 1 1 : |
214Pb->226Ra 295 1 1 1 1
214Pb->226Ra 352 1 1 :
208Ti->228Th 583 1 1 1
214Bi->226Ra . 609 \ 1 1
' |
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e actlvlty calculations

Ao s “peak mt;nsnty (cps) _

b SO

oL 0 R S

_iAs (Bg/g) =15 " CFs* An* Wnl/in*Ws
| . As = rad clide_activity ¢ of sample JBq/gL _

| {CFs = correction factor relative to normahzauon st

LWs = weight of sample (g) _ | l

D‘—
‘n‘ ;

in = _peak intensity (cps) j

an = weight of normallzatnon standard (g) L .
1' note Is and In should be backgrouFd—corrected values _

iAn_= nominal radionuclide actlvny oi the nqrmahzatlm sjandagd (B@‘j/g): i

} i Counting | time (sec) = . |
1Welghtjg)-77”m . ' o B o _ ~
- | .- : .
[ L | _DP1B counts ,i Uncertainty ,,.,DN"B CO,UO'S Uncertainty |
lsotope | 1/23/96 | 1725196 I I
231Th->235U ! - _2.14E+03 | 1.19E+02 | O - 0 o
23tPa o _1.93E+03 1.10E+02 | 0 0 o
210Pb. 228E+04 | 2.00E+02 | . 0 o
227Ac | 50 ! 2.45E403 | 1256402 0 ' 0 | 0 ,
234U+214Pb | 5.83E+03 | 1.44E+02 0 0 i - -
234Th->238U _| 2.11E404 | 2.05E+02 0 0 ; ;
230Th _.2,66E403 | 1.43E402 | ! 0 o N
234Th->238U 2.81E+04 : 1.34E+03 ; 0 0 |
228Ac->228Ra ; 1 .0 ; 0 . 4.92E+03 | 1,64E+02 . o
235U+226Ra__, 186 B 1.97E+04 ] 1.90E+02 | 0 | 0 | ~
227Th->227Ac . 236 _ _1.18E+03 | 6.79E401 1 0 O 0 oo _
212Pb->228Th ‘ 0 H 0 . 5.75E+04 ‘ 3.36E+02 l
214Pb->226Ra ! 242 i 1 1.46E+04 ' 2.86E+02 o 1 0 1
214Pb->226Ra = 295 | 2.86E+04 | 2.00E+02 : o o I
214Pb->226Ra_ 4.26E+04 | 2.39E402 | | O [V
) 2 |k o 0 . L0 . B.97E+03 1.28E+02
214Bi->226Ra 6 i 2.13E+04 | 1.76E402 ,,j,‘,, .0 0
- ; : % | - \
Isotope _ _ keV | An(Byg) , i s _ n(DP1B) | . In(DM1B) | f I, | As (Balg) | | Uncertainty
231 | | 0.44395 0.0035375 ; 0.028675 . 0 . ‘ 10.05771124 [+, 0,01410932
231Pa 0.44395 0.00285  0.024125 0O . | . 0.05160229 |+, 0.01311723
210Pb . _9.381 0.10725 ~ ~_ 0.285_ | | 0 ; [ 13.49109558 t," 0.21706894
227Ac .80 ! 1. 0.44395 0.003875 _ 0.030625 ; 0 ; I 1 0.05572427 |+; 0.01313979
234U+214Pb - 53.2 : ,  9.361 M 0 L } i 12.48689958 |+; 0.1989495
234Th->238U  63.3 ' | = 9.361 N 0 ! bl .1.21857043 ;. 0.08396905
67.6 | _9.361 3325, .. 0 __ | ; . 1.1B479928 +!0.28199758
234Th->238U _ 92.6 | .9.361 o 35125 | o] L 1.27960721 .t 0.12009277
228Ac->228Ra =~ 129 | 5.5494 0 o} ,1 0.0615 | i ) 0 .t #DWV/O! _
235U+226Ra . 186 © . 9.361 0.054375  0.24625 | 0 1 ; . 2.0656462 t 0.13472187
227Th->227Ac . 236 i 0.44395 0 0.014125 0 ; ) 0 _t.#DIV/O!
212Pb->228Th 239 | 5.5494 0.021 0 ‘ 0.71875 ! 1 0.16203101 +, 0.01065901
214Pb->226Ra = 242 | 9.361 0.055126  0.1825 0 .2.82565179 + 0.19272459
214Pb->226Ra &= 295 9.361 0.105875 = 0.3575 0 ©2.7704498 +0.17159948
352 9.361 0.155 0.8325 .. 0 1 2.7229834 t 0.16667058
. 583 | | 55494 | 0 0 i 0112125 0 x O
214Bi->226Ra | 609 | 9.361 C 0.077625 0.26625 0 | 2.72737531 + 0.17048287
iU(ppb) |=' 97973.3958| ;
{ |
[Th(ppb) [= | 39789.4338] | ! | :
j ! ! ‘
Interterence Correction i
Isotope | _keV An_(Bg/q) Is ' _In (DP1B) ! As (Bg/q)
234U(242) | 53.2 9.361 : 0.011365874 | 0.0459457 ! 2.29911254 |+ 0.15681179
234U(295) | 53.2 9.361 . 0.013419352 1 0.05234294 [ 2.38273434 |+| 0.14758469
234U(352) | 563.2 ! 9.361 . 0.014895404 0.05705599 2.42634911 [+. 0.14851395
235U(63.3) 186 | 0.44395 0.001582121 _ 0.0120952 0.05803251 !+! 0.00399889
235U(92.6) 186 | 0.44395 0.0022104 0.01617506 0.0606275 '+' 0.00568997
226Ra(63.3) 186 9.361 | 0.052786275 0.23410431 2.10932991 +. 0.14534936
226Ra(92.6) 186 9.361 0.0521646 0.23007494 12.12099418:+ 0.19905801
234U/238U .= 1.94440847 +_ 0.152895865
230Th/234U '=  0.500042184 '+: 0.120514445
226Ra/230Th = 1.780326795 +: 0.428013884
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Gamma spectrometry calculati$ns for Nopal | Fock powders

|
S - - B - L L — - e
I

fs'a,'@lé;,f;;]NOPnzéGAus L S N ) [

e

Self attenuation correction

A0 = [In(TMYITN-1]

ﬁﬁL trargmmed intensity through sample or starda(ds N . S ~ ~
___.} = intensity through empty Bnal S E U S oo b
| . : i
Point source _ ri _ | Emptyvial ‘Standard DP1B ... .. i |Standard-DM1B
SRM4275C | . | 1/24/96 | | 1/24/96 | 124198 )
tope | keV | | 4 T A/O T .. _AO
Sb125 7&37‘» 1. 6.67E+05 . I 4. 21E+05 1. 2476{5?();! _ _3.8B4E+05 1, 30135116
Eu154,155 | 429 | | 9.01E+05 ,‘ _7.59E+05 1.08820166; | 7.26E+05 | 0
4 ) . 2.75E405 | | 2.48E+05 | 1.05256098; , 2.31E+05 1
Eu155 _ 3.49E+05 ; | 3.38E+05 | 1.01609848; 3.29E+05 . 1. 02979729 i 1. 03135007

Eu1s5 2.24E+05 | 2.18E+05 | 1.01363693: 2.14E+05 | 1.02300883 1.02538823

Euls4 | 1.84E+06 | | 1.80E+06 | 1.01102971, 1.77E+06  1.01951837 )
sb12s | 4.39E+04 | |  4.34E4+04 | _ 4.18E+04 1.02470921
Euls4 1.14E405 | 1.13E+05 1. 00441178; | 1.13E+05 1.00441178 1. 00887589
Eu154 2.37E+04 . | 2.31E+04_  1.01287 2.35E+04 : 1.0042433 1.00853499
So125 | 600 ' 1.75E+04 | 1.81E+04_ | 1323917 E+04 | #DIV/O! 0.98051783 .
_.Sb125 . 636 . | 1.13E+04 w‘ 1.06E+04 103231513_%7,17.17(1&04 1.01351406 1.00895538 ,
- | . ! H
Sample correction factor (CF) relative to each normalization standard ! :
 of sample)/(A/O of DP1B andDMIB) | D O i -
[ S N N .o - e - R P O 48
" isotope T ; Perommy | T Co N T
__sbi2s . r 1 .1.02701396 R I .
_Eu154,155 . 1.007376577 | | ] : i R
| Eu154,155 | 48.6 | | 1.02456589 ! 0.9896389 o ) o ) N T
n 86.4j 1.01500995 | . 1.001507851 R - S L
105 |1.01159321| . 1.002325886 o ! ol " B
123 | |1 01123689 | 1.00281718 :
178~ | [1.01405798 | 0.995284336 P
;248 1.0044445 ~ | 1.004444503
| 592 | 10.99571416  1.004273556 , o '
. 600 | 10.99723227 |  #DIV/O! i
636 | 0.9773715 | 0. 995502108
Fita polynomlal curve through plot of CF versus. keV for peaks < 200 keV us ng ket graph

Calculate CFs forv natural series gamma peaks using polynomial equation.

/nomial ct lot of tor_ 'I'
L
? ! i C : R

S
CF (DP1B) equation =
CF (DM1B) equation =

Isotope R _CF(DP1B) . CF(DM1B) |

231Th->235U : 25.6 .05874904 |  1.014385761 |

231Pa | 27.4 | [1.05641771  1.013618485 1

210Pb 48.5 .03827122 1.007646223 T ] o o
227Ac 50 | [1.03578137| | +t.00682678 | = S N o

234U+214Pb 53.2 .03365298 l 11.006126298 |

|
b
t

234Th->238U 63.3 02768911 1 1.004163504

230Th 67.6 .02543421] | 1.003421386 i L

234Th->238U 92.6

PG [N R P TG

.01463773| | 0.999868114 | i

228Ac->228Ra | 129 .00326341 | | 0.996124668 ‘
235U+226Ra 186 1 : 1
227Th->227Ac | 236 1 1 |
212Pb->228Th | 239 1 1 | j
214Pb->226Ra | 242 1 1 J ! ; T
214Pb->226Ra | 295 1 1 ; | !
214Pb->226Ra | 352 1 1 !
208Ti->228Th 583 1 1
214Bi->226Ra 609 1 1
! |
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Sample actlvlty calculatlons

" lAs (Bq/g) =1s*CFs* An_ AWJ/ In*Ws
wAs = radionuclide activity of sample

i

(Baig)

,Us = peak intensity (cps) s
¥CFs = correctlon factor relatwe to normahzat:on standard n i !

. [ |Ws = weight of sample (g) _ | I N
: . 'An_= nominal radionuclide achvny of the normahzatlon standard (Bq/g) o
; | IIn = peak intensity (cps) I [ ' .
! ! |Wn = weight of normalization standard () | | I ‘ . B
- - - ‘”note Is and In should be background-corrected va]ues : X B :
: ! ;
) ____|Counting time (sec) = 80000 |1 sooco |
| Weight (g) = 3.001) 2.994] ;
I i | . I
o o 'DP1B counts Unqertainty ; DM1B counts\ Uncenamty
Isotope 1/23/96 ) L 1/25/96 | o
231Th->235U _ 2.14E403 1.19E402 0. 0o )
B . 1.93E403 1.10E+02 | 0 | 0
210Pb _2.28E+04 | 2.00E+02 ; | 0o 0
227Ac 2.45E403 | 1.25E+02 | o .. .0
234U+214Pb = 5.83E+03 1.44E402 | o 0
234Th->238U , 63 } 2.11E+04 | 2.05E+02 | o Y .
230Th ~ ) 2.66E+03 143402 | .0 0 )
234Th->238U 2.81E+04 1.34E403 | ; 0 | 0 ;
228Ac->228Ra | - 0 | 0 | 492E+«03 | 164E+02
1.97E+04 | 190E+02 | 0 [ 0 ;
1.13E403 | 579401 . | o | o
0 0 5.75E+04 | 3.36E+02_
1.46E+04 | 2.86E+02 0 i 0
2.86E+04 2.00E+02 [ 0
214Pb->226Ra 4.26E404 2.39E+02 o 0
20871->228Th | _0 i 0 8.97E+03 | 1.2BE+02
214Bi->226Ra 2.13E+04 . 1.76E+02 0 0
! |
l§919pe . keV An_(Bg/g) _ . n (DP1B) In (DM1B) . As (Ba/g) . . Uncertainty
231Th->235U  25.6 ° _ 0.44395 } ., 0.0 0 ) . 0.09435129 ¢+ 0.0161206
231Pa ,.27.4 _ | 0.44395 0.0034625 | 0. : 0 : 0.06724473:% 0.01230323
210Pb | 46.5 .  9.361 0.092125 | 0 ; 63 ‘14 0.19609863
227Ac |50 0.44395 0.005025 ‘T 0.030625 | L0 ;! , © 0.0128365
234U+214Pb_ | 53.2 9.361 0.013625 | 0.072875 | | 0 | ' ©0.15937885
234Th->238U | 63.3_ 9.361 | 0.04675 | 0.26375 | | 0 ; i
230Th_ 67.6 9.361 . 0.007475 | 0.03325 | ! 0 i I i .
234Th->238U  92.6 | 9.361 0.060875 . 0.35125 | | 0 | 1 1. 64445488‘1 0.14411956
228Ac->228Ra 129 5.5494 0.00122125 . 0 : 0.0615 ‘ 0.11044766 l:tA 0.06452573
235U+226Ra 186 9.361 0.046375 | 0.24625 | 0 1.76114858 % 0.11573699
227Th->227Ac . 236 0.44395 0.0018 0.014125 | 0 . 0.05651766 '+ 0.01175081
212Pb->228Th _ 239 5.5494 0.019375 0 : 0.71875 .0.14944313 '+ 0.01021549
214Pb->226Ra | 242 9.361 0.035625 0.1825 0 1.82549361 +, 0.13406224
214Pb->226Ra 295 9.361 0.06775 _ 0.3575 0 : 1.77223605 1 0.11179391
214Pb->226Ra =~ 352 9.361 0.10125 |  0.5325 | .0 . . .1.77813091 . £ 0.10969752
208TI->228Th 583 5.5494 o ... 0 0.112125 o ! ... 0 i, 0
214Bi->226Ra 608 9.361 0.04975 0.26625 0 ; . 1.74739779 '+ 0.11152336
'U(ppb) 136960.943 - I
Th{ppb) 36698.269 il !
Interference Correction :
1
Isotope | keV An_(Ba/g) Is In (DP1B) | | As (Ba/g)
234U(242) | 53.2 9.361 0.008368252 | 0.0459457 | . 1.76056881 '+| 0.12929424
234U(295) ; 53.2 | 9.361 0.00973396 | 0.05234294 | | ! 1.7976059 i+|0.11339425
234U(352) '~ 53,2 | 9.361 0.010617159 | 0.05705599 1.79874746 |+ 0.1109694
f 1 '
235U(63.3) 186 0.44395 | 0.002212448 | 0.01248199 0.07861208 |+| 0.00517136
235U(92.6) 186 0.44395 | 0.002803294 | 0.01617506 0.07686396 |+' 0.00673634
226Ra(63.3) 186 9.361 0.044222163 | 0.23410431 . 1.76652128 |+ 0.11620758
226Ra(92.6) 186 9.361 0.043571706 ; 0.23007494 1.77102041 /+: 0.15521173
234U/238U = 1.04822586| .+, 0.085838531
230Th/234U .= @ 1.207317734; '+ 0.172718735
226Ra/230Th = | 0.819413684: ‘+ 0.112397595
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Gamma spectrometry calculations for Nopal | rock powders

JE Y S S [ ey e R R _
Sample= .NOPI-123-GAM3 . R
‘
Self attenuation correction =~ @ S -
GAO = IV L
____.T = transmitted intensity through sample or standards = |
| = intensity through empty vial Y O . L

__Point source ' . Emptyval | Standard andard - DM1B.
__SRM4275C . | . 1/24/96 . 1124796 R
Isotope  , keV . - N : ) T A/IO
_Sb125  : 27.3 | | 6.67E+05 4.21E+05 | 1.24766203 | 3.84E+05 1.30135116 ]
. Eu154,1585 42.9 9.01E+05 J 7.59E+05_ ; 1.08820166 | 7.26E405 1.11186099 |
_ Eu154,155 48.6 | @ 2.75E405 | 2.48E+05 | 1.05256099, : 2.31E+05  1.08970867
_Eut155 86.4 . 3.49E+05 3.38E+05 1.01609848 | | 3.29E+05 , 1.02978729
_ . Butss 10§ .. 2.24E405 | 2.18E+05_ | 1.01363693 2.14E+05 | 1.02300883
__Euis4 . 123 1.84E+06 ; 1.80E+06 | 1.77E+06 1.01951837
__Sb12s 178 4.39E+04 | _4.34E+04 | 1.005 37| . 4.18E+04 1.02470921
; _._248 ¢ 1.14E+05 : . 1.13E+405 1.00441178| : _1.13E+05  1.00441178
- . 592 2.37€E+04 i 2.31E+04 1.01287601 2.35E+04 - 1.0042433 .
Sl ! 600 1.75E+04 1.81E+04 4 0.98323917 1.75E+04 ‘ #DiIv/0! I
~ Sbi125 636 1,13E+04 1.06E+04 1.03231513 : 1.10E+04

©1.01351406
i ;

AO
25594916 |
1.10021742

01951837 .
02470921
1.01339339 |

1.0042433 |

1.01160576 ¢ -
#Div/0!

Sample correction factor (CF) relative to each ngrmalization standard

. .CF= (A of sample)/(A/O of DP1B and DM1B) - |
" isotope . kev | | CF(DPIB) ! | CFOMIB) | o
| Sb125  27.3 | 1.00664212 | 0.965111644 I
__Eu154,155  42.9  1.01104185 . 0.989527848 f
_ ..48.6 ~ 1.01208206, |0.977580637
., .86.4 . 1.01044382 | 0.997002463
105, $1.01159321 | 1.002325886  _
123 | | 1.00839606 | 1
. 178 | 1.0188626 @ 1 .
248 1.00894215. | 1.008942155 ;
. 592 | 0.99147703: 1 .
... 600 . 1.02885014 #DIV/O! .
_ 6386 #DIV/0! #DIv/O! B
Fit a polynomial curve through plot of CF versus keV for peaks < 200 keV using cricket graph.
Calculate CFs for natural series gamma peaks using polynomial gq\{atiqn.
CF (DP1B) equation =
CF (DM1B) equation =
Isotope keV . CF(DP1B) _ , CF(DM1B)
231Th->235U 25.6 1.00881648 | 0.968636718
231Pa 27.4 .1.0088755 . | 0.97020078 B
210Pb 46.5 . 1.00933491 i 0.982375007 |
227Ac 50  11.00939794| | 0.98404541 . . . ) .
234U+214Pb 53.2 | [1.00945182| | 0.985473317 B o o i
234Th->238U 63.3 1.00960281 0.989474397 | 3
230Th 67.6 1.00965989 0.990987175 | : i
234Th->238U 92.6 1.00993322 0.998230382
228Ac->228Ra 129 1.01022118 1.005861255
235U+226Ra 186 1 ! 1
227Th->227Ac 236 1 1
212Pb->228Th 239 1 1
214Pb->226Ra 242 1 1
214Pb->226Ra 295 1 1
214Pb->226Ra 352 1 1 ;
208T1->228Th 583 1 1 i |
214Bi->226Ra_| 609 ! 1 1 ‘ |
. i | |
| s f
| |
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Sheett

Sample actlvlty calculallons

As (Bq/g) - Is CFs An*

Wn/In

i
‘

WS

As = rad,lonuchdeﬁactlvny of sample (Bqg/g)

;Is = peak intensity (cps) |

.CFs = correction factor relative to normalization st
Ws = weight of sample {(g) !
-An = nominal radionuclide activi

1ndard n

iln = peak intensity (cps)_

\Wn = weight of normalization standard (g)

ty of the normallzatlon standard (Bq/g)‘

o * note Is and In should be background-corrected values !
‘Counting time (sec) = __80000) 80000] _ i
_Weight (g) = 3.001 2,994 L
DP1B counts . Uncertainty . : DM1B co,untslT Uncertainty ‘
Isotope  keV 1/23/96 | 1/25/96 o
231Th->235U - 25.6 2.14E403 0 0 )
231Pa 27.4  1.93E+03 . 1,10E+02 0 0
210Pb 46.5 2.28E+04 2.00E+02 0 0
227Ac .50 0 0
234U+214Pb | 53.2 ) _ 1.44E+0; 0 0
234Th->238U - 63.3 2 11E+04 . 2.05E+02 0 0 B
230Th 67.6 B 2.66E+03 1.43E+02 0 0 _
234Th->238U 92.6 i 2.81E+04 1.34E+03 0 i 0
228Ac->228Ra = 129 R S N 4.92E+03 | 1.64E+02
235U+226Ra 186 _ 1.97E+04 __ 1.90E+02 o .0
227Th->227Ac . 236 ~ 1.13E403  5.79E+01 [
212Pb->228Th = 239 o0 0 : 5.75E+04 | 3.36E+02
214Pb->226Ra . 242 )  1.46E+04  2.86E+02 0 : 0
214Pb->226Ra , 295 2.86E+04 2.00E+02 0 . 0
214Pb->226Ra 352 4.26E+04  2.39E+02 0 ) 0
208TI->228Th 583 0 ) 0 8.97E+03 _ 1.2BE+02
214Bi->226Ra 609 2.13E+04  1.76E+02 0 . 0
Isotope. keV An (Bg/g) Is . In(DP1B) In (DM1B) As (Ba/g) . . Uncertainty
231Th->235U 25.6 0.44395 0 ~0.02675 o 0 £ #DIV/OY
231Pa 27.4 0.44395 0 ~0.024125 o ) 0 ‘£ #DIV/O!
210Pb 46.5 9.361 0.032875  0.285 0 1.08915353 '+ 0.07337518
227Ac 50 0.44395 0 ~0.030625 0 0. £ _#DIV/O!
234U+214Pb. 53.2 9.361_ 0.0055 0.072875 0 0.71269322:+ 0.0883818
234Th->238U 63.3 © 9.361 0.015125 0.26375 0 0.54160962 ;¢ 0.0452626
230Th 67.6 . 9.361 0.002475 0.03325 0 1 0.70305867 :+; 0.18162607
234Th->238U ;. 92.6 .. 9.361 0.02125 | 0.35125 | 0 0.57156835!+ 0.06047412
228Ac->228Ra . 129 | | 5.5494 0.0011525 0 . 0.0615 0.10498784 | +i 0.04312751
235U+226Ra ' 186 9.361 0.016375 = 0.24625 0 0.62206817 '+ 0.04889383
227Th->227Ac . 236 0.44395 0 . 0.014125 0 . 0 t‘ #DIV/O
212Pb->228Th ' 239 5.5494 0.0215 0 B 0.71875 0.16588889 '+ 0.01101192
214Pb->226Ra = 242 9.361 0.015375 0.1825 0 1 0.78810696 +. 0.0643851
214Pb->226Ra 295 9.361 0.028625 0.3575 0 ,0.7490354215 0.05123676
214Pb->226Ra . 352  ;  9.361 0.040875 _ 05325 . 0 _ 0.71807708 ;% 0.04613878
208T1->228Th 583 & | 5.5494 O D J0 i 012125 R .0
214Bi->226Ra 609 11 9.361 0.022625 0.26625 0 0.79493548 |+ 0.05467642
‘U(ppb) = | 43545.5619 :
: o 4
Th(ppb) = | 40736.8013] L
H | }
Interference Correctioni P [
Isotope keV An_(Ba/g) Is __In (DP1B) ' As (Bqg/g)
234U(242) 53.2 9.361 0.003231298 | 0.0459457 . . . 0.66412638 | 0.0542564
234U(295) ' 53.2 9.361 0.003856 | 0.05234294 0.69566051 :+| 0.04758572
234U(352) 53.2 9.361 0.004285724 | 0.05705599 0.70931876 |+ 0.04557603
‘ |
235U(63.3) | 186 | 0.44395 ' 0.000703195 | 0.01226232 0.02544179 [+ 0.00212618
235U(92.6) ! 186 | | 0.44395 | 0.000978563 | 0.01617506 0.0268403 |+| 0.00283981
226Ra(63.3) 186 9.361 : 0.015678494 0.23410431 0.62650975 || 0.05235775
226Ra(92.6) 186 . 9.361 - 0.015396438 0.23007494 0.6260137 |+| 0.06623464

234U/238U =

1.273429888

+ 0.137540984

230Th/234U =

1.019366027

+0.272420236

226Ra/230Th =

0.891120151

+ 0.235973662
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Gamma spectrometry calculations for Nopai |
‘

B PR R " - P - B . - . U . .. e

'NOPI-466-GAM1 _ !

i i N

fock powders,

Sample= _

AO = (TP L
.T = transmitted intensity through sample or standards
| = intensity through empty,y”al

t B .ol . L. - . -

Selt attenuatlon correction

Standard - DM1B!

Point source Empty vial | Standard - DP1B _

_ SRM4275C | . Lo 1/24/96 1/24/96 ; o ~1/24/96 o

. lsotope | kev. . ., _ I | PR T ... _AO

Sb125 | 27.3 | | 6.67E+05 . . 4.21E+05 | 3.84E405 | 1.30135116

Eu154,155 | 42.9 | |, 9.01E405 | 7.59E+05 | _7.26E+05 | 1.11186099

Eu154,155 | 48.6 | | 275E405 . = 248E405 | 2.31E+05 | 1.08970867 |
Euls5 | B6.4 | | 3.49E+05 | 3.38E+05 . 1.01609848, | 3.29E+05 | 1.02079729

__EuiS5_ | 105 | 2.24E405 . 2.18E+05 |1.01363693. . 2.14E+05 | 1.02300883, .
Euts4 | 123 | | 1.84E+06  1.80E+06 | 1.01102971; | 1.77E+06 | 1.01951837 , L
sbi2s 178 | | 4.39E+04 4.34E+04  1.00573837 . 4.1BE+D4  1.02470921 01867848,
Eu154 248 | 1.14E405 1.13E+05  1.00441178, ' 1.13E+05 | 1.00441178 1.00887589
Eu154 592 2.37E+04 2.31E+04 | 1.01287601 . 2.35E+04 i 1.0042433 1287601
Sb125 . 600 1.75E+04 1.81E+04 "0.7978732397177.7 . 1.75E+04 . #DIV/Q! 6
Sb125 ~ 636 1.13E+04 1.06E+04 | 1.03231513 1.10E+04 0 1.01351406

Sample correction factor (CF) relative to each narmalization standard |
; T i i

keV . CF(OP1B)

27.3 £ 0.99133044

Eu154,155 42.9 © 1.00450692
Eu154,1556 48.6 | |1.00398407.
Eu155 86.4 | 11.01044382,

. Eul155 105 ; 1.00924582
. Eu154 123 . 1.00839606 ;
Sb125 178 11.01286628 ;
Eu154 . 248  , 1.0044445
Eu1b4 i 592 . 1 .
Sb125 . 600 ;1 1.00559729
Sb125 636 10.99078173 |

CF (DP1B) equation =
CF (DM1B) equation =

} b [ .
{CF= (A/O of sample)/(A/O of DP1B and DM1B) _

CF (OM1B) |
©0.950431674 |
. 0.983131983
| 0.969758702
© 0.997002463 ;

1
1

£ 0.994114693

. 1.004444503
£ 1.008596234
. #DIV/OL
. 1.009161106

'

Fita b;lryhc;rﬁialr éurye thrgdgh plot of CF vers‘usr kév for peaks <200 keV usihg cfickjet graph.
Calculate CFs for natural series gamma peaks'using polynomial equation.

Isotope_ keV . CF(DP1B) =~ CF(DM1B)

231Th->235U  25.6 _  0.99479776  0.955209757

231Pa . 27.4  0.99550601,  0.957393542 ,

210Pb . 46.5 . 1.00101887, _ 0.974391519

227Ac , 50 .1.00177528  0.97672378 = | ;

234U+214Pb © 53.2 | :1.00242188 0.978717461 , | | .
234Th->238U | 63.3 1.00423369 0.984303875 | ;

230Th 67.6 | [1.00491872: | 0.986416055 ! |
234Th->238U | 92.6 | [1.00819866 0.996529213 ; §
228Ac->228Ra | 129 . | 1.01165415 1.007183639 !

235U+226Ra 186 | 1 1

227Th->227Ac | 236 | 1 1

212Pb->228Th | 239 1 : 1

214Pb->226Ra | 242 1 ' 1

214Pb->226Ra | 295 1 1 | :

214Pb->226Ra | 352 1 1 i I

208T1->228Th | 583 1 1 ! |

214Bi->226Ra | 609 1 1 ‘ j g
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As (Bq/g) = |s CFs * An * Wn / in* Ws

l

.As = radionuclide activity o( samplé (Ba/g)
Is = peak intensity (cps)
CFs = correctlon tactor relative to normallzatlon standard n

:An = nommal radlpnucllde aEtnvnty of the normallzatlon standard (Bq/g)

_In = peak intensity (cps)
'Wn = weight of normallzatlon stan

O{ard. @

* note Is and In should be background-corrected v:

80000’

lcggm!gg tlme (sec) = 80000
B | Weight (g) = 3.001; 2.994,
| S . - .o N - .
. DP1B counts _ Uncertainty :  DM1B counts = Uncertainty
Isotopew keV 1/23/96 , . 1/25/96
231Th->235U 25.6 2.14E+03 | 1.19E+02 0 0
231Pa . 274 | 1.93E+03 . 1.10E+02 0 0
210Pb ;.46.5 . 2.28E+04 2.00E+02 0 0
227Ac ; 50 2.45E403 1.25E+02 0 0
234U+21 4Pb . 53.2 5.83E+03 1.44E+02 0 0
234Th->238U  63.3 2.11E+04 = 2,05E+02 0 0
230Th 67.6 2.66E+03 1.43E+02 0 0
234Th->238U ___ 92.6 2.81E+04 1.34E+03 0 0
228Ac->228Ra , 129 0 : 0 4.92E+03 1.64E+02
235U+226Ra | 186 ~ 1.97E+04 1.90E+02 0 0
227Th- >227Aci 236 | - 1.13E+03 5.79E+01 0 0
212Pb->228Th | 239 l 0 _0 5.75E+04 3.36E+02
214Pb->226Ra =~ 242 | 1.46E+04 2.86E+02 0 0
214Pb->226Ra | 295 2.86E+04 2.00E+02 0 0
214Pb->226Ra | 352 4.26E+04 2.39E+02 0 0
208TI->228Th =~ 583 0 0 8.97E+03 1.28E+02
214Bi->226Ra = 609 2.13E+04 1.76E+02 0 0
Isotope keV An (Bq/g) Is In (DP1B) In (DM1B) .~ As (Bg/g) . . Uncertainty
231Th->235U 25.6 0.44395 0.0017375 0.02675 0 . 0.02868599 .+ 0.00862174
231Pa 27.4 0.44395 0.0019625 0.024125 0 1 0.03595177 '+ 0.01041793
210Pb 46.5 9.361 0.028375 0.285 0 . 0.93294388 .+ 0.06925465
227Ac . 50 0.44395 0 0.030625 0 0 1. #0IV/O!
234U+214Pb_ 53.2 9.361 0.0056875 0.072875 0 10.73234484 + 0.09015418
234Th->238U 63.3 9.361 0.016375 0.26375 0 1 0.5836411 1,‘1' 0.04679566
230Th 67.6 9.361 0.001825 0.03325 0 . 0.51632648 .+ 0.17580383
234Th- >235U . 928 9.361 0.0215 0.35125 0 . 0.5776842 t 0.05987187
228Ac->228Ra : 129 5.5494 0.0020625 4] 0.0615 - 0.18827686 .+, 0.056706728
235U+226Ra _ 186 9.361. 0.016625 0.24625 0 . 0.63198629 '+ 0.05031309
227Th->227Ac 236 0.44395 0 0.014125 0 0 ‘t #DIV/0!
212Pb->228Th | 239 5.5494 0.0205 0 . 0.71875 | 0 15827854 i 0.01058963
214Pb->226Ra = 242 9.361 0.014875 0.1825 0 : . 0.76298562 ‘i' 0.06199821
214Pb->226Ra ;. 295 9.361 0.02725 0.3575 : ] . 0.71353077 ;¢ 0.05431932
214Pb->226Ra , 352 9.361 0.04275 0.5325 ' o ; 0.7516169 ,+,0.04982155
208T1->228Th ; 583 5.5494 0 [V ! 0.112125 | o ..0. i 0O
214Bi->226Ra i 609 9.361 0.021125 0.26625 0 ; 0.74272723't‘ 0.05701281
‘U{ppb) .= l 46924.9046°
! |
Th(ppb) .= | 38867.9524
| L ! i
Interference C?rroctlon‘ i ‘ ;
i
Isotope . kev An (Ba/g) Is In (DP1B) As (Ba/g)
234U(242) 53.2 9.361 | 0.003492577 _ 0.0459457 ! 0.71330287 [+ 0.05796112
234U(295) 53.2 9.361 0.004122469 _0.05234294 . 0.73304699 1+ 0.0562618
234U(352) 53.2 9.361 0.004417523 0.05705599 Ti0.726524€38 +. 0.0481647
235U(63.3) 186 0.44395 © 0.000757261 . 0.01219711 0.02756277 +:0.00220995
235U(92.6) . 186 0.44395 1 0.000990075 ' 0.01617506 0.02717416 iti 0.00281637
. | I
226Ra(63.3) , 186 9.361 0.015870931 0.23410431; | 0.63462217 +, 0.05088327
226Ra(92.6) 186 9.361 0.015634925 0.23007494 . 0.63613419 '+ 0.06592981

234U/238U_ =

1.244414596

+ 0.138693811

230Th/234U =

0.710908051

+ 0.248234548

226Ra/230Th =

1.22911025

1 0.42357404
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Gamma spectrometry calculations for Nopai | rock _powders o IS o . o

Sample= LNOPI 467-GAM1

‘A/O - [In(T/I)]/[(T/I) 11 . Lol
T transmitted intensity through sample or standards Pl
il = nntensrty vthrgug['ufe[ngtyyrgl o o o

'
i
Self attenuation correctlop (- . .
|

Point source Empty vial iStand_ard - DP1 B | Standard - DM18:

SRM 4275C B . 1/24/96 1/24/96 1724796
Isotope ;| keV_ I L T i A/O [ T .. AO :

._8b125 , 27.3 _ | 6.67E+05 _ | 4.21E+05 |1.24766203; 3.84E+05  1.30135116

Eu154,155 @ 429 9.01E+05 7.59E+05 | 1.08820166] 7.26E+05  1.11186099

Eu154,155 | 48.6 2.75E405 2.48E+05 | 1.05256099 | 2.31E405  1.08970867
Eu155 . 86.4 3.49E+05 3.38E+05 1,1-0169,9,8,‘15 3.29E+05 | 1.02979729 i
Eu155 105 2.24E+05 2.18E+05 | 1.01363693! 2.14E+05  1.02300883 |
Eut54 123 1.84E+06 1.80E+06 | 1.01102971 1.77E406 ~ 1.01951837 :
Sb125 178 4.39E+04 4.34E+04 | 1.00573837, 4.18E+04  1.02470921 O
Eu154 248 | 1.14E+05  1.13E+05 | 1.00441178|  1.13E+05  1.00441178] 1,01339339 . |
Eu154 592 '2.31E+04_ ,1.01287601  2.35E+04 _ 1.0042433 1.00853499 ; |
Sb125 600 . _1.81E+04  0.98323917 | 1.75E+04  #DIV/O! 00286807 | ,
Sb125 636 1.13E+04 1.06E+04 __1.03231513 1.10E+04  1.01351406 #DIV/IO! | ¢

I | i

Sample correction factor (CF) relative to each normalization standard

{CF= (AVO of sample)/(A/O of DP1B and DM1B)

Isotope ke _  CF(DPIB) | CF (DM1B)
sb126 | 27.3 | .1.00552658|  0.964042126 i
Eu154,155  42.9  1.01104185] _ 0.989527848
Eu154,155  48.6 1.01004109.  0.975609235
Eul55 86.4 . 1.01500995  1.001507851 .
Eu155 105 _ ;1.01633218  1.007021444
Eu154 123 1.01123689  1.00281718
Sb125 178 1.00931351  0.990627703
Eu154 248 1.00894215  1.008942155
Eu154 592 . 0.99571416, _ 1.004273556
Sb125 | 600 ;. !1.01996351; #D1V/0!
Sb125 | 636 _ | #DIV/O! #DIV/0!

i
H

Frt a @Iynomlal curve through plot of CF versus keV for peaks < 200 keV usrng c

Calculate CFs fqu natural series gamma peaks using polynomial equation._

S .
CF (DP1B}) equation = _
CF (DM1B) equation =

Isotope ke _ . CF(DP1B) . CF(DMIB)
231Th->235U _ 25.6  1.00689888,  0.965310878
231Pa 27.4  1.00725301_  0.967140535
210Pb 46.5 1.01000944,  0.081382083
227A¢ 50 . 1.01038764 0.98333614
234U+214Pb ~ 53.2  1.01071094  0.985008521 N
234Th->238U | 63.3 | 1.01161684 0.98968703 .
230Th | 67.6 | . 1.01195936] ' 0.991456695 ,‘ |
234Th->238U | 92.6 | |1.01359933] | 0.999929881 j |
228Ac->228Ra_, _ 129 1.01532708| | 1.008856562 ! ;
235U+226Ra 186 1 1 : ;
227Th->227Ac | 236 1 1 B
212Pb->228Th 239 1 N 1 ) ]
214Pb->226Ra | 242 ! 1 i 1 i
214Pb->226Ra | 295 | 1 i 1 ;
214Pb->226Ra | 352 ! 1 | 1
208T|->228Th 583 | | 1 1
214Bi->226Ra 609 | | 1 il 1

I i i

T
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Sheet1

Sample activity calculations

As (Bq/g) -

Is * CFs * An * Wn/ln Ws

As = radionuclide activity of sample (Ba/g)
:Is_= peak intensity (cps) _
CFs = correction factor relative to normallzatlon standard n
‘Ws = welght of sample (g)
‘An = nominal radionuclide actnvny of the normahzatlon standard (Bq/g)
In = peak intensity (cps) .
Wn = weight of nprmallzatlon standard (g) o

* note Is and In should be background-corrected values

wCountlng nme jsec) = 80000 80000]
‘Weight (g) = 3.001! 2.994!
. o DP1B counts =~ Uncertainty :  DM1B counts @ Uncertainty
Isotope kev | 1/23/96 ] 1/25/96
231Th->235U 25.6 | 2.14E+03 1.19E402 0 0
231Pa 27.4 1.10E+02 0 0 R
210Pb 46.5 2.00E+02 0 Y
227Ac 50 | 1.25E+402 | 0 0
234U+214Pb 53.2 | ; 3 . 1.44E402 0 0
234Th->238U 63.3 | 2 J1E+04 2.05E+02 0 0
230Th 67.6 2.66E+03 1.43E+402 0 0
234Th->238U 92.6 2.81E+04 1.34E+03 0 o]
228Ac->228Ra = 129 0 0 4.92E403 1.64E+02
235U+226Ra 186 1.97E+04 1.90E+02 0 0
227Th->227Ac = 236 1.13E+03 _ 5.79E+01 ; 0 0
212Pb->228Th 239 0. 0 . 5.75E+04 3.36E+02
214Pb->226Ra | 242 1.46E+04 2.86E+02 0 0
214Pb->226Ra | 295 2.86E+04 2.00E+02 0 0
214Pb->226Ra = 352 4.26E+04 2.39E+402 0 o
208T1->228Th 583 0 0 8.97E+03 1.28E+02
214Bi->226Ra 609 £t 2.13E+404 1.76E+02 0 0
Isotope keV An (Ba/g) Is In (DP1B) In (DM1B) . As (B/g) . . Uncertainty
231Th->235U 25.6 0.44395 0. 00114 0.02675 0 . 0.01903758 +: 0.00929532
231Pa 27.4 0.44395 0.0008575 0.024125 0 . 0.01588364 + 0.00731988
210Pb 46.5 9.361 0.020875 0.285 0 . 0.69205397 + 0.05050197
227Ac 50 0.44395 0.0010475 0.030625 0 . 0.01533242 .+ 0.00768845
234U+214Pb 53.2 9.361 0.00335 0.072875 0 . 0.43463642 + 0.07162944
234Th->238U 63.3 9.361 0.013375 0.26375 0 0 0.47989948 + 0.04017624
230Th 67.6 9.361 0.0009875 0.03325 ] ,0.28115217 + 0.13712136
234Th->238U ~ 92.6 9.361 0.017875 0.35125 0 . 0.48253514 i, 0.05336183
228Ac->228Ra . 129 5.5494 0.0017125 0 0.0615 . 0.15678992 +i 0.04722255
235U+226Ra = 186 9.361 0.0109875 0.24625 0 . 0.41740299 tj 0.03754789
227Th->227Ac . 236 0.44395 0.00049 0.014125 0 0.01539049 +'0.00907251
212Pb->228Th . 239 5.5494 0.019875 o] 0.71875 . 0.15335077 .+: 0.01145915
214Pb->226Ra = 242 9.361 0.0096875 0.1825 0 . 0.49657146 + 0.04682742
214Pb->226Ra = 285 9.361 0.01875 0.3575 0 . 0.49063456 ;+! 0.03668547
214Pb->226Ra . 352 9.361 0.025875 0.5325 0 . 0.45456255 +, 0.03069793
20871->228Th 583 5.5494 0 0 0.112125 . 0.t 0
214Bi->226Ra 609 9.361 0.014375 0.26625 0 0.5050695 i 0.03770738
U{ppb) = 38584.0498
Thippb) = 37657.857 ;
Interference Correction | :
| .
Isotope keV An (Bg/q) : Is In (DP1B) As (Ba/g)
234U(242) 63.2 9.361 ' 0.001920533 0.0459457 1 0.39521819 /+| 0.03726966
234U(295) 53.2 9.361 . 0.002273144 0.05234294 1 0.41060919 +| 0.03070185
234U(352) 53.2 9.361 0.00258133 0.05705599 0.42776192  +| 0.02888801
235U(63.3) 186 0.44395 ' 0.000623074 0.01228678 0.02249811:+| 0.0018835
235U(92.6) 186 0.44395 0.000823144 - 0.01617506 0.02257743 (4| 0.00249676
226Ra(63.3) 186 9.361 0.010371581 0.23410431 . 0.41444649 +| 0.03469665
226Ra(92.6) 186 9.361 0.010164356 0.23007494 . 0.41327913 +| 0.04570306

t

234U/238U = 0.856838666 0.105821983
230Th/234U = 0.683741744 + 0.339198956
226Ra/230Th = 1.474100296 + _0.724069842
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Gamma spectrometry calculati?ns for Nopal | yock powders

Sahple-

R ST

NOPI 468-GAM1

Self attenuation correction

Point source Empty vial _Standard - DP1B_ _Standard - DM1B.
SRM4275C i 1/24/96 1/24/96 o 1/24/96 ,
Isotope kev . | T A0 : T ~A/O A0
Sb125 . 27.3 | | 6.67E+05 4.21E+05 . 1.24766203 3.84E+05 | 1.30135116 1.20713929
Eu154,155 | 42.9 i | S.01E+05 7.59E+05 , 1.08820166 ; 7.26E+05  1.11186099 ! 1.07585872
Eu154,155 ~ 48.6 = . 2.75E+05 2,48E+05 | 1.05256099' ~ 2.31E+05  1.08970867 1.04227011
Eul155 . 86.4 | | 3.49E+05 . _ 3.38E+05  1.01609848: 3.20E+05 _1.02979729 1.01312003
Eul56 . 105 | . 224E+05 = 2.18E+05 [ 1.01363693! = 2.14E+05_  1.02300883 1.01132963 .
Eu154 I 123 1.84E+06 1.80E+06  11.01102971| = 1.77E+06 _:1.01951837! 1.00824188 .
Sb125 | 178 | 4.39E+04 4.34E+04 ‘,1,9,0573837 . . 4.18E+04 ~1.02470921, 1.01039286 |
Eu154 248 1.14E+05 , , 1.13E+05  1.00441178| _ 1.13E+05 |1.00441178! 1.00441178;
~ Euls54 | 592 | 2.37E+04 | |  2.31E+04 . 1.01287601 2.35E404 - 1.0042433 | #DIV/O!
" sb12s . 600 | { 1.75E404 | 1.81E+04 | 0.98323917| = 1.75E+04 | #DIV/O! 96982931 -
Sb125 | 636 1 1 1.06E+04 ' 1. 03231513‘ | 1.10E+04 | 1.01351406 0.98270778

AIO = (n(T/MYITM-1]

.T = transmitted intensity 1h;ough sample or standards o
| = intensity through empty vial

1.13E+04 %

Sample correctlon factor (CF) relatlve to each normalization standard

;CF-V (AJO of sample)/(A/O oj DP1B and DM1B) |

CF(DP1B) |

Isotope kev . . _CF(DM1B)
Sb125 27.3 | 10.96752105 ' 0.927604573
Eu154,155 42,9 : |0.98865749: ' 0.967619809
Eu154,155 48.6 | 0.99022301  0.956466752
Eul155 86.4 : :0.99706874 _ 0.9838053
Eu155 105 .0.99772374_ 0.988583483
Eu154 123 :0.99724259 0.988939395
Sbi25 . 178 . |1.00462793  0.986028862
Euts4 | 248 | | T ; 1
_Eul54 592 #DIV/O! .. #DIV/IO!
Sb125 600 . .0.98636155, ' #DIV/O
sSb125 636 | | 0. 95194554  0.969604486 |

Flt a polynomlal curve through plot 01 CF versus keV for peaks < 200 keV usmg cncket graph
Calculate CFs for natuyral senes gamma peaks using polynomial equation. ;

CF (DP1B) ?qtiaﬁ,on, -
CF (DM1B) equatjqn =

Isotope keV . CF(DP1B) =~ CF(DMIB)

231Th->235U 25.6 ©0.9733296 . 0.934333357

231Pa 27.4  0.97451002  0.9369598

210Pb 46.5 .0.98369812 . 0.957403313

227Ac 50 | | 0.9849588 . 0,96020833

234U+214Pb | 53.2 | 10.98603647| ; 0.962606135 ,

234Th->238U 63.3 | | 0.98905615 | 0.96932493

230Th 67.6 0.99019787;  0.971865256

234Th->238U 92.6 1 0.99566444 ' . 0.984028378

228Ac->228Ra | 129 '1.00142359 . ' 0.996842484

235U+226Ra 186 i 1 i 1

227Th->227Ac | 236 ; 1 Lo 1

212Pb->228Th | 239 i 1 [ 1

214Pb->226Ra ' 242 | | 1 i 1

214Pb->226Ra ' 295 | | 1 i 1

214Pb->226Ra 352 | | 1 1

208TI->228Th 583 | ! 1 1 |

214Bi->226Ra 609 | 1 1 !
T T
‘ ‘
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Sheet1

Sample actlvlty calculatlons

| Counting time (sec) =

As (Bq/g) =Is * CFs* An * Wn fn " Ws

iAs = radionuclide activity of sahple (Bq/g)

Is = peak intensity (cps)

.CFs = correction factor relative to normallzahon standard n

Ws = welght of sample (g}

JAn = nominal radionuclide activity of the normallzatlon standard (Bq/g)t

_In = peak intensity (cps) _

.Wn = weight of normalization 'standard (g)m R

* note Is and In should be background-corrected values' .

80000 80000,
i Weight (g) = 3.001: 2.994°
e DP1B counts = Uncertainty =~ DMI1B counts, Uncertainty -
Isotope . keV 1/23/96 . 1/25/96 !
231Th->235U . ..25.6 2.14E403_ ' 1.19E+02 0 b}
231Pa 27.4 1.93E403  1.10E+02 0 0
210Pb 46.5 2.28E+04 ' 2.00E+02 0 0
227Ac . .50 2.45E403 1.25E402 0 0
234U;+214Pb .. 583.2 B 5.83E+03 1.44E+02 0 0
234Th->238U 63.3 ! 2.11E+404  2.05E+02 0 0
230Th 67.6 | 2.66E403 . 1.43E+02 o _ . 0 .
234Th->238U 92.6 | i 2.81E+04 1.34E+03 0 : 0
228Ac->228Ra 129 Lo 0 .0 4.92E+03 | 1.64E402 |
235U+226Ra_ ; 186 | - i 1.87E+04 - 1.90E+02 | 0 0 ‘
227Th->227Ac : 236 | _3.13E+03_ : 5.79E+01 L I S * B
212Pb->228Th = 239 ] 0 5.75E+04 336E+02 ;
214Pb->226Ra =~ 242 | .1.46E+04 2.86E+02 0 0 :
214Pb->226Ra = 295 | 2.86E+04 2.00E+02 0 0
214Pb->226Ra = 352 | _4.26E+04 2.39E+02 0 0
208T1->228Th 583 I 0 - 0 8.97E+03 1.28E+02
214Bi->226Ra 609 | 2.13E+404 1.76E+02 0 0
Isotope _keV An (Bag/g) Is : In(DP1B) . ' n (DM1B) i _As (Bg/g) . . Uncertainty
231Th->235U 25.6 0.44395 0.0011925 - 0.02675 0 . 0.01925679 '+ 0.00721866
231Pa 27.4 0.44395 0.0013875 0.024125 0 +0,02487375+ 0.00880417
210Pb 46.5 9.361 0.02225 | 0.285 0 10.71866178 :+.0.05152687
227Ac 50 0.44395 0.00087875 = 0.030625 '} 1 0.01254286 '+ 0.00695747
234U+214Pb 53.2 9.361 0.00345 0.072875 [y} 0.43682859 [+ 0.08884286
234Th->238U @ 63.3 9.361 0.009525 0.26375 0 . 0.33424969 ' 0.05235392
230Th ~ 67.6 9.361 0.0013125 0.03325 0 . 0.36576926 ,+: 0.07821973
234Th->238U | 92.6 9.361 0.015375 0.35125 0 .0.40783955 ,+ 0.0475334
228Ac->228Ra : 129 5.5494 0.0016 0 0.0615 0.144532 \:t 0.04503956
235U+226Ra . 186 9.361 0.0107625 0.24625 0 0 40899168 :t; 0.03864627
227Th->227Ac . 236 0.44395 0 0.014125 0 .0t #DIV/O!
212Pb->228Th . 239 5.5494 0.02 0 0.71875 ,0.15436665 .+ 0.01033406
214Pb->226Ra = 242 9.361 0.0108 0.1825 0 . 0.5537815 + 0.04785649
214Pb->226Ra . 295 9.361 0.019875 0.3575 0 . . 0.52024587 i+ 0.03818631
214Pb->226Ra |, 352 | 9.361 0.029625 0.5325 _ ... | 0.52061455 .+ 0.035985971
208TI->228Th 583 | | 5.5494 Y S0 1i.0.112125 S0 3 0
214Bi->226Ra 609 | ; 9.361 0.015375 0.26625 . 0 0.54038472 | 1 0.03971368
: |
\U(ppb) ‘= 26873.7667 |
|Th(ppb) |= ' 37907.322 ; i
| i i |
Interference Correction ! |
Isatope keV An (Ba/g) | Is In (DP1B) . | ! As (Bg/g) |
234U(242) . 53.2 9.361 | 0.001856375 0.0459457 | | ? 0.37281339 |+]| 0.03221765
234U(295) | 53.2 9.361 .+ 0.002308532  0.05234294 | | : 0.40695687 :+| 0.02987084
234U(352) 53.2 9.361 } 0.002569928 - 0.05705599 0.41561411|+| 0.02870716
235U(63.3) 186 0.44395 [ 0.000433826 0.01201277 0.01602736 1+ 0.00251038
235U(92.6) 186 0.44395 . 0.000708019 0.01617506 0.01942621 1| 0.00226411
‘ ;
226Ra(63.3) 186 9.361 0.010323874 0.23410431 0.41267753 |+ 0.06463817
226Ra(92.6) 186 9.361 0.010054481 0.23007494 0.40894783 '+ 0.04766257
234U/238U = 1.192107181 + 0.211106876
230Th/234U = 0.917953923 + 0.210446486
226Ra/230Th = 1.12824553 + 0.291308365
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Gamma spectrometry caiculations for Nopal | ;995 powders | o ! b e

T J S : . S
Sample= :NOPI-469-GAM1 L . [N . A ‘
I i ; L

Self attenuatlon correction CoL . b I : I
wA/O = [In(TMVT/M-1] : ‘

7 lT = lLall$fIllﬂ6d intensity through sample or standards U . Cd

= nntensﬂy through empty wal N o ‘

i ;

__Point source .‘ _ Emptyvial | Standard-DP1B] __iStandard - DM1B_
SRM4275C . 1/24/96 . 1/24/96 . 1124/96 .
_lsotope  keV | I o T i LT
. Sb12s | 27.3 1 . 6.67E+05 | . 4.21E«05 1. 3.84E405 1
Eut54,155 | 42.9 | = 9.01E+05 = 7.59E+05 1.08820166 . 7.26E+05 1.
_Eu154,155 . 48.6 | | 2.75E405 = 2.48E+05 _ 1.05256099 = 2.31E+05. . 1.08970867 0652781
Eu155 | 86.4 _ | 3.49E+05 . 3.38E+05 3.29E+05 | 1.02979729 ] 1.02979729
_EulS5_ | 105 ., ' 224E+05 n 2.14E+05  1.02300883 1.02778251
_ Euls4 | 1.84E+06 . 1.80E+06 _| . _1.77E+06 _ 1.01951837 1.02528447
Sb125 4.39E404  4.34E+04 | 1. 97075773837 " 4.1BE+04 . 1,0247092 02592686 ,
Eu154 _ 1.14E405 . . 1.13E+05  |1.00441178 _  1,13E+05_  1.00441178 1.01339339
Euts4 | . 2.37E+04 | | 2.31E+04 | 1.01287601, _ 2.35E+04 _ 1.0042433 0¢ 9| .
Sb125 | 600 | | 1.75E+04 1.81E+04 | 0.98323917| | 1.75E+04 . #DIVIO! |
Sb125 | | 1.13E+04 1.06E+04 | 1.03231513| ~  1.10E+04  1.01351406]

GF= (WO, of sample)/(A/O of DP18 and DMIE) _

lsotope _ keV | | CF(DP1B) | . CF(OM1B)

Sb125 27.3 | 1.01227196. _ 0.970509212 . A o
CEu154,155 | 42,9 | .1.01501853.  0.993419912

Eu154,155 . 48.6 '  1.01208206. . 0.977580637 _

EutS55 | 86.4  1.01348177° . 1

Euls5 | 105 . 1.01395528| . 1.004666316 | _ .

Eui54 | 123 _ '1.01409925  1.005655704 .

Sb126 178 . ' 1.0200733 | : 1.001188288 i

EulS4 248 | | 1.00894215  _ 1.008942155

Eul54 | 592 . 0.99571416  1.004273556 . ‘

Sbi25 | 600
Sb12s . 636

, 1.01415172 . #DIV/0!
1097300818 0. 991057843 |

I —

CF (DP1B) equat,i‘on,-
CF (DM1B) equation =

Isotope .. kev ~~ CF(DPIB) = CF(DMiB)

231Th->235U0 | 25,6 . 1.01281648  0.971636718

231Pa . 27.4 . 1.0128755 @ 0.97320078  _
.01333491, - 0.985375007

210Pb . 46.5
22 " 50 1.01339794° | 0.98704541
234U+214Pb | 53.2 .01345182°  0.988473317 .

234Th->238U 92.6 .01393322 1.001230382

1
1
1
234Th->238U 63.3 1.01360281 0.982474397 | ,
230Th 67.6 1.01365989 0.993987175 i 1 ; !
1 |

228Ac->228Ra 129 .01422118 1.008861255

235U+226Ra 186 1 ‘ I

227Th->227Ac 236

212Pb->228Th 239

214Pb->226Ra 242

214Pb->226Ra 285

214Pb->226Ra 352

208TI->228Th | 683

RS PRI R (RIS JES IS Y
JEUQY PG PRI R R (R Y

214Bi->226Ra | 609 |
T
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Sheet1

Sample activity calculations ~
'As (Bq/g) = Is * CFs * An " Wn'/ I
{As = radlonucllde actnvnty of sample (Bq/g)
Is = peak intensity (cps) T
CFs = correction factor relative to normahzatlon standard n
I Ws = weight of sample (g)
. ‘An: “nominai radionuclide activity of the normallzqtlonrstandard (Bq/g)
iIn_= peak intensity (cps) _ I L
Wn = weight of normahzatnon standard (g) [
* note Is and In should be backgro%nd—correc‘ted va]
- ; Counting time (sec) = 80000 80000,
‘Weight (g) = 3.001; 2.994;
B ) DP1B counts | Uncertainty =~ DMI1B counts = Uncertainty -
Isotope keV 1/23/96 o 1/25/96
231Th->235U 25.6 2.14E+03 1.19E+02 0 0
231Pa 27.4 : 1.93E+03 1.10E+02 0 0
210Pb 46.5 . 2.28E+04 = 2.00E+02 0 0
227Ac 80 1 . _2.45E403 . 1.25E+02 0 0
234U+214Pb 53”2 | 5.83E+03 1.44E402 0 0
234Th->238U 63.3 . | _2.11E+04  2.05E+402 0 0
230Th ~ 67.6 i _2.66E+03_  1.43E+02 .0 0
234Th->238U ! 2.81E+04 1.34E403 0 0
228Ac->228Ra , 129 | | o 4.92E403  1.64E+02
‘ L ) _ 1.97E+04 1.90E+02 . 0 _ 0 :
7Ac | N _1.13E+03  579E+01 . 0 L
212Pb->228Th ' ? 0 0 . 5.75E+04 _ 3.36E+02 |
214Pb->226Ra @ 2 ,L§§E+O4 2.86E+02 0 0
214Pb->226Ra ' 2.86E+04 2.00E+02 0 0
214Pb->226Ra - 4.26E+04 2.39E+02 0 0
208T1->228Th 0. . 0 8.97E+03 1.28E+02
214Bi->226Ra 2.13E+04  1.76E+02 0 0
Isotope keV An (Bg/g) Is _In (DP1B) n (DM1B) . As (Bg/g) . _Uncertainty
231Th->235U 25.6 0.44395 0. 0022375 0.02675 0 - 0.03763515 + 0.01200734
231Pa 27.4 0.44395 0.0016375 0.024125 0 . 0.03054173 .+ 0.01000011
210Pb 46.5 9.361 0.04525 0.285 0 . 1.50708762 .1”0 09822604
227Ac . 50 ., 0.44395 0.0029125  0.030625 0 .0.04281475:+ 0.00966633
234U+214Po__ . 53.2 . |  9.361 0.0074625 _ 0.072875 0 1097212175+ 0.1051941
234Th->238U 63.3 9.361 0.0265 0.26375 0 . 0.9539662 £, 0.06688721
230Th 67.6 9.361 0.00385 0.03325 0 .~ .1.09944401 '+ 0.23871373
234Th->238U ; 92.6 9.361 0. 0.034625  0.35125 0 0. 93825592|1 0,086,89644
228Ac->228Ra . 129 5.5494 1 0.00116625 .0 0.0615 - 0.10680333 .+ 0.05096995
235U+226Ra = 186 9.361_ . 0.023625 0.24625 0 . 0.89868471 i 0.07932759
227Th->227Ac : 236 0.44395 0.00103  0.014125 0 . 0.03239458 |+ 0.01222166
12Pb-> . 239 5.5494 0.02275 0 0.71875 . 0.17576771 '+ 0.012232
214Pb->226Ra = 242 9.361 0.023 0.1825 0 1.18052922 + 0.09333141
214Pb->226Ra , 295 9.361 0.041 0.3575 . 0 . 1.07428518 '+ 0.07044629
214Pb->226Ra = 352 9.361 . 0.059 05325 | . 0 . 1.03787291 £ 0.06533395
208T71->228Th = 583 5.5494 .0 - 0.112125 N N 25 0
214Bi->226Ra 609 9.361 0.032 0.26625 0 1.12582824 +. 0.07383504
; ; |
U(ppb) =, 76699.143
o .
Thippb) ;= | 43162.7127} ? i
| [ | i |
Interference C9rrectlon} i i
| ! |
Isotope keV | An (Ba/g) ! is In (DP1B) As (Bq/g)
234U(242) 53.2 9.361 0.00406867 = 0.0459457 0.8406641 |+ 0.06646203
234U(295) 53.2 9.361 - 0.005107775 _0.05234294 0.9263785 '+, 0.0607473
234U(352) 53.2 | 9.361 0.005709783 0.05705599 0.95002114 [+! 0.0598037
I | . .
235U(63.3) 186 | 0.44395 | 0.001236925 0.0123109 0.04463515 [+ 0.00312959
235U(92.6) 186 | 0.44395 | | 0.001594481 0.01617506 ! 0.04379223 1+ 0.00406447
i | 1]
226Ra(63.3) 186 9.361 ! 0.022404675 0.23410431. | 0.89648083 |+ 0.06285663
226Ra(92.6) 186 9.361 0.022030519 0.23007494 @ | 0.89694783 '+ 0.08324815
Lo

234U/238U =

0.949392042

+ 0.08819225

230Th/234U =

1.21393252

t 0.273754966

226Ra/230Th =

0.815394713

t  0.179494572
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Gamma spectrometry calculations for Nopal | rock powders
|

_ INOPI-470-GAM1
I

Sample=

Self attenuation correction
AIO = [In(TA)LTN)-1]

JI = |ntensny through empty vial

_ Pointsource | . | Empty vial
SRM4275C | 1/24/96
Isotope eV | :
.8b125 | 27.3 . ! 6.67E+05
_Eu154,155 | 42,9 | | 9.01E+05
Eu154,155 ' | 2.75E405
Euts5 . 86.4 . 3.49E+05
Eulss . 105 2.24E+05
Eul54 123 | . 1.84E+06 |
Sb125 178 4.39E+04
Eul54 248 1.14E405
Eul54 592 2.37E+04
Sb125 ' 600 1.75E404
Sb125 636 1.13E+04

_Standard - DP1B/

T = transmitted intensity through sample or. stardarrd,s,

B ' Standard - DM{B

1/24/96 i __ 1/24/96
A Y Y - T . Ao
4.21E+05 | 1,24766203 3.84E+05 | 1.30135116
| 1.08820166, . 7.26E+05 | 1.11186099 |
1.05256099 | 2.31E+05 | 1.08970867
11.01609848; | 3.29E+05 | 1.02979729
2. 5 |1.01363693' | 2.14E+05 | 1.02300883]
1.80E+06 | 1.01102971: @  1.77E+06 11,1-0!,9,5,1837,L,
4.34E+04 | 1.00573837 4.18E+04 _ © 1.02470921
1.13E4+05 | 1.00441178 . 1.13E+05  1.00441178]
"2.31E404 | 1.01287601. | 2.35E+04 | 1.0042433
" 1.81E+04 | 0.98323917 1.75E404 #DIV/O!
1.06E404 | 1.03231513. . 1.10E+04 | 1.01351406

A0

‘05465212 !
02061087

.01829404
01383823

1. 00211566
0. 98323917
0.98695603 !

1.24493327
-09029626 |

Sample correction factor (CF) relative to each naormalization stands

ard

" GF= (A/O of sample)/(A/O of DP1B and DM1B)

Isotope | keV -~ CF(DP1B)
Sb125__ . 27.3 ' ' 0.9978129
Eu154,155 42.9 '1.00192482
Eu154,155  48.6 _  1.00198671,
_ Euls5 | 86.4 ;  1.00444041,
_ _Eu1s5 105 1 00459446
Eu154 o123 1 00277788
Sb12s . 178 | . 1. 00579387'
_Euts4 | 248 | 1 !
Eut54 592 0 98937644
Sb125 | 600 | |
Sb125 636 . 0. 9560608

,CF,'(DwBJ i

©0.967829427
0 0.991078907 |

1.0.995391254 |

1

. 0.99788135

#DIV/0!

: 0.973796088 |

0.904428507 |
| 0.98717322

I

'

Fit a polynqr:hri;érl:égrvq lhfddéh'plot of CF versus keV for peak;fﬁﬂzpi))@i/ ;Jsing cfickjet graph.
Calculate CFs for natural series gamma peaks _using polynomial equation._

: | ' ‘

CF (DP1B) equation =

CF (DM1B) equation =
i

Isotope keV . CF(DPIB) = | CF(DM1B)
231Th->235U  25.6 ' . 0.99826592 ' 0.957677918 = _
231Pa . 27.4 . 0.998502 0.959389533 .
210Pb | 465  1.00033962, | 0.972712271 _ )
227Ac_ | 50 | [1.00059176| | 0.97454026 . | . o
234U+214Pb 53.2 | |1.00080729|  0.976102875 L b | o
234Th->238U | 63.3 1.00141123| | 0.980481415 ; i i
230Th 67.6 1.00163957 0.982136908 i i
234Th->238U | 92.6 1.00273289 0.990063437
228Ac->228Ra | 129 1.00388472 0.998414203 i
235U+226Ra 186 1 1 :
227Th->227Ac | 236 1 : 1 |
212Pb->228Th | 239 1 1 |
214Pb->226Ra | 242 1 1 1 j |
214Pb->226Ra | 295 ‘ 1 1 : :
214Pb->226Ra | 352 i 1 1 \
208T1->228Th | 583 ‘ 1 1 ; !
214Bi->226Ra | 609 1 : 1 |
. [ : :
| |
‘ ; ‘ :
L i
|
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Sample activity calculatlons o ,“ . I
B i i
Ll I _
4As ,(Bq{g)' s * CFs An Wn / 7In7 Ws ! : o . B
| As= radionuclide activity of samplé ng/g) _i. . :
, | Is = peakintensity (cps) | Bl L , ]
0 i CFs = correction factor relative to normalization standard n
; | 'Ws = weightof sample (g) | 1 -
' :_ 1An = nominal radionuclide achvnty of the normahzatlon standard (Bq/g B
iin = peak intensity (cps) o
\Wn = weight of normalization standard (g) oL _
" note Is and In should be background-corrected values
*Countlng tlme (sec) - 80000 80000.
|Weight (g) = _ 3.001, 2.994,
o L ' Uncertainty . DM1B counts | Uncertainty |
Isotope : 1/25/96
231Th->2350 | 2.14E+03 19E + 0 0
231Pa_ 1.93E+03 | 1.10E+02 0 0 -
210Pb . . 2.28E+04 *7 2.00€+02 0 [¢]
227Ac g ; 2.45E403 | 0 0
234U+214Pﬁbﬁﬁjﬁ 2 5.83E+03 4E+02 0 0 L
234Th->238U | 63.3 | _ 2.11E+04 2.05E+02 0 0 :
230Th 676 . ___ 2.66E+03_  1.43E+02 o . oL o
234Th->238U 92.6 2.81E+04 1.34E+03 0 0 .
228Ac->228Ra | 129 A 0 [ 4.92E+03 1.64E+02
235U+226Ra | 186 B 1.97E+04__ . 1.90E+02 0 o
227Th->227Ac i 236 _ 1.13E+03 © 5.79E+01 0 .0 .
2lgPp:>228Th ;239 o . .. .__0 5.75E+04 3.36E+02
214Pb->226Ra . 242 1.46E+04 ~ 2.86E+02 0 0
214Pb->226Ra = 295 2.86E+04  2.00E+02 0 0
214Pb->226Ra =~ 352 4.26E+04  2.39E4+02 0 [
208TI->228Th 583 0 0 8.97E+03 1.28E+02
214Bi->226Ra 609 2.13E+04 1.76E+02 0 0
:. !
Isotope o keV n (Bg/g) Is ! In(DP1B) In (DM1B) . As (Bg/g) . . Uncertainty
231Th-: >235U 25.6 0.44395 0.003675 . 0.02675 0 . 0.06090579 .+ 0.01130782
231Pa 27.4 0.44395 0.003625 ' 0.024125 0 . 0.06662979 '+ 0.01237112
210Pb 46.5 , 9.361 ! 0.057 ..0.285 0 ©1.87346012 -+ 0.12002728
227Ac _......50 . i 0.44395 0.0051125 0 030625 0 . 0.07418104 £ 0.01100198
234U+21 Etgﬁ ' 53.2 | 9.361 0.0105375 0.072875_ 0 . 1.35511598 i‘ 0.13003858
234Th->238U | 63.3 ! 9.361 .~ 0.03525 . 0.26375 0 £ 1.25327419 wt{ 0.08431053
230Th_ __ . 67.6 | 9.361 _ . 0 0040125 0.03325 0 .1.13188383 |+ 0.22714724
234Th->238U . .982.6 | 9.361 i .0.049875 | 0.35125 0 . 1.33327219 \11 0.11675122
228Ac»>228Ra o129 5.5494 - 0.00118375 0 0.0615 .0.10726536 :+, 0.05269382
235U+226Ra _ =~ 186 9.361 0.032125 0.24625 0 . 1.22161367,; 0.08360624
227Th- >227Ac . 236 0.44395 ~ 0.0015 0.014125 0 . 0.04716085 +' 0.01326599
212Pb->228Th = 239 5.5494 0.02125 0 0.71875 . 0.16412391 + 0.01153668
214Pb->226Ra =~ 242 | 9.361 0.026 0.1825 0 . 1.33406646 + 0.10315151
214Pb->226Ra . 295 9.361 0.047625 0.3575 0 . 1.24745799 + 0.08054682
214Pb->226Ra 352 . 9.381 0.071625 0.5325 0 1.25954013 + 0.07853863
20871->228Th 583 ' 5.5494 0o 0 0.112125 o0 k0
214Bi->226Ra 609 9.361 0.037375 0.26625 0 1.31449389 :t 0.0856109
‘U(ppb) = 100763.588
'Th(ppb) = 40303.3507]\ [ ‘ ‘
Interference Correction : ! |
| j i |
Isotope keV An (Bg/g) ! Is In (DP1B) ' _As {Bg/g)
234U(242) 563.2 9.361 5 0.006700996 | 0.0459457 ' 11.36682212 |+; 0.10568421
234U(295) 53.2 9.361 i 0.007802285 | 0.05234294 . 1.3969509 |+!0.09019939
234U(352) 53.2 9.361 ‘ 0.008409731 | 0.05705599 1.38133287 |+| 0.08613302
! !
235U(63.3) 186 | 0.44395 0.001625553 | 0.01216283 0.05935338 |+, 0.00399283
235U(92.6) 186 | 0.44395 0.002296744 | 0.01617506 | 0.06305875 |+ 0.00552189
| | :
226Ra(63.3) 186 9.361 0.030501738 | 0.23410431 " 1.2200627 |+:.0.08207631
226Ra(92.6) 186 9.361 ; 0.029828256 | 0.23007494 | - 1.21401915 4| 0.10630854

234U/238U =

1.102473805

t

0.097126486
230Th/234U = ~ 0.819195354" + 0.170873565
226Ra/230Th = 1.077904524 +. 0218786188
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Gamma spectrometry calcul_atigns for Nopal | rock powders . o . L _ :

. O
Sample= 'NOPI-471-GAM1

Self attenuation correction
CAIO = [In(T/)I(T/)-1]
.T = transmitted intensity through sample or standards
.| = intensity through empty vnal

Point source Empty vial Standard DP1B Standard D,M1Bw -
SRM 4275C " 1/24/96 | 1/24/96 ‘1” . oo 1/24/96 ;
Isotope keV i, b+ . T i __ANO . T j A0 A0
. Sb125  27.3 | | B.67E+05 | | 4.21E+05 1 24766203w 3.84E+05 | 1.30135116 1.29371776
Eu154,165 | 42.9 | 9.01E+05 | | _7.59E+05 |1 7.26E405 | 11186099 | 1.11112345
Eu154,155 | 48.6_ 2.75E405 | 2.48E+05 1 . 2.31E+05 | 08970867 | 07619771
~ Eu155 | 86.4 | 3.49E+05 , , 3.38E+05 . 3.29E+05 | 1.02979729 | 1.02364824
_Eul55 105 | 2.24E405 ' = 2,18E405 .101363693w | 2.14E405 ‘1023008831 1.02300883
Eu154 123 . | 1.B4E+06 1.80E+06 _1.01102971, | 1.77E+06 101951837‘
Sb125 178 | 4.39E+04 4.34E404 7 . 4.18E+04___ 1.02470921 01156549
_ Euts4 248 1.14E+05  1.13E+05 1. 00441178 1.13E405  1.00441178 1.00887589 . '
Eu154 592 - 2.37E+04 2.31E+04  1.01287601 2.35E404  1.0042433 | 1.0042433
Sb125 600 ' _ 1.75E+04 1.81E+04  0.98323917 1.75E404  #DIV/Q! 0.98874265
Sbi25 636 1,13E+04 1.06E+04  1.03231513 1.10E+04_  1.01351406 1.00895538
Sample correction factor (CF) relative to each normalization standard
. . H ! !
:CFg (AJO of sample)/(A/O of DP1B and DM1B) | .
D i .
| isotope | kev | . CF(OPIB) | , CFOMIB | o o
__sbi25 i 27.3 : |1.03691363| - 0.994134254 o
_ Eu154,155 42.9 | | 1.02106392 |  0.999336662
Eu154,155 , 48.6 ' I 1.02245639 : 0 987601312
~ _Euts5_ . 86.4 j 1.00743014 ; _ 0 994028872
_Eu155 105 11.00924582 T
Eu154 123 11.01123689 : 1.00281718 _
Sb125 178 . ,1.00579387  0.98717322 |
Eu154 248 | 1 1.0044445  1.004444503
Euts4 592 1099147703 1
Sb125 600 | ;1.00559729 . #DIV/O!
Sb125 636 T; . 0 9773715 = 0. 995502108
Fit a polynomial curve through plot of CF versus keV for peaks < 200 keV using cricket graph.
Calculate CFs for natural series gamma peaks using polynomial equation.
i
CF (DP1B) equation =
CF (DM1B) equation =
Isotope keV . . CF(DPIB) . | CF(DMIB) ,
231Th->235U | 256 | ' 1.03326216] . 0.99149064
231Pa . 27.4 © 1.03205223 | 0.991815256
210Pb | 46.5 | ©1.02263443| _ 0.994341982
227Ac | 50 | |1.02134223] | ) o )
234U+214Pb  : 532 | |1.02023762: I T 4
234Th->238U 63.3 1.01714245 0 .995815441 ; . i !
230Th 67.6 1.015697219 0.996129414
234Th->238U 92.6 1.01036895 1 0.997632721
228Ac->228Ra 129 1.00446582 ' 0.999216487
235U+226Ra 186 1 1
227Th->227Ac 236 1 1 i
212Pb->228Th 239 ! 1 ! 1 !
214Pb->226Ra 242 1 j 1 i
214Pb->226Ra 295 | 1 ! 1 !
214Pb->226Ra | 352 | 1 i 1 |
208T!->228Th | 583 | 1 1 '
214Bi->226Ra | 609 | 1 1
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Sample activity calculations

Is CFs * An * Wn/in* Ws
_'As = radionuclide activity of sample (Bq/g)
‘Is = peak intensity (cps)
.CFs = correction factor relative to normallzatlon standard n . L . i
‘Ws = weight of sample (g) L . i
:An = nominal radionuclide actlwty of the normahzatlon standard (Bq/g)
In = peak intensity (cps)
\Wn = weight of normalization standard (9) .
" note Is and In should be background-corrected values

As (Ba/g) =

,Counting ‘ti,nie,(sec) -
‘Weight (g) =

80000
3.001

~ DP1B counts_

o Unbertainty

80000
2.994’

DM1B counts

Unc;érfa'ihty

lsotope . . 1/23/96 1/25/96
231Th->235U j _2.14E403 0 0
231Pa ; 0 0
210Pb : 2.28E+04 0 0
227Ac o ~ 2.45E+03 0 0
234U+214Pb _ 5.83E403_ . 1. 44E+02 0 0
234Th->238U 2.11E+04 . 2.05E+02 0 0
230Th 2.66E+03 . 1.43E+02 0 0
234Th->238U . 1.34E+03 0 0
228Ac->228Ra = 129 .0 4.92E+03 1.64E+02
235U+226Ra 188 ~ 1.97E+l 1.90E+02 0 0
227Th->227Ac 236 1.13E+03_ 5.79E+01 0 -0
212Pb->228Th | 239 0 .0 5.75E+04 3.36E+02
214Pb->226Ra = 242 1.46E+04  2.8B6E+02 0 0
214Pb->226Ra = 295 2.86E+04  2.00E+02 0 0
214Pb->226Ra 352 4.26E+04 2.39E+02 0 0
208Ti->228Th 583 0 o 0 8.97E+03 1.28E+02
214Bi->226Ra 609 2.13E404 ~ 1.76E+02 0 0
Isotope keV ' An (Bg/g) s In(DP1B) . In (DM1B) . As (Bg/g) . : Uncertainty
231Th- >235U 25.6 0.44395 0.285 0.02675 0 1 4.88563442 [+, 0.40754498
231Pa 27.4 0.44395 0.2425 0.024125 0 . 4.60400158 t: 0.38882757
210Pb 46.5 . 9.361 2.8625 0.285 0 . 96.1166439 '+ 5.83407418
227Ac . 50 . - 0.44395 0.3075 0.030625 0 .4.55123939 + 0.36564388
234U+214Pb . 563.2 9.361 - 0.725 0.072875 0 . 94.9813475 .+ 6.20316323
234Th->238U 63.3 | 9.361 2.7875 0.26375 0 - 100.59623¢ 71 6.12592853
230Th .. 67.86 9.361 0.31625 0.03325 0. - 90. 4270276 t.7.45802665
234Th->238U ~ 92.6 . 9.361 3.7375 0.35125 0 - 100.605659 ii; 7.76087483
228Ac->228Ra ., 129 _ 5.5494 0 0 0.0615 . 0 o2 #DIV/OY
235U+226Ra = 186 9.361 2.4875 0.24625 0 . 94.5288562 :+. 5.75172358
227Th->227Ac . 236 0.44395 0.14 0.014125 0 . 4.39874663 .+ 0.35610685
212Pb->228Th = 239 5.5494 0.018 0 0.71875 .0.13892998 :+ 0.0159854
214Pb->226Ra =~ 242 9.361 1.8375 0.1825 0 . 94.2197683 = 5.97633123
214Pb->226Ra . 295 9.361 3.6126~ 0.3575 0 . 94.5604134 + 5.7157718
214Pb->226Ra _ 352 9.361 5.4125 05325 . 0 . 95.1164976 + 5.73652331
208TI->228Th | 583 | _5.5494 0 [ I 0.112125 ;.0 o0
214Bi->226Ra 609 9.361 2.7 0.26625 0 . 94.896829 '+, 5.75281236
i ;
"U(ppb) |= | 8087965.05
Th{ppb) |= | 34116.5898.
|
Interference Correction
Isotope keV .__An (Ba/g) Is In (DP1B) i As (Bg/q)
234U(242) 53.2 | . 9.361 0.45386248 @ 0.0459457 | 194.3101296 .1 5.98206282
234U(295) 53.2 | | 9.361 0.517525718 | 0.05234294 | | ' 94.3958033 {+] 5.70582183
234U(352) 53.2 | 9.361 0.564210494 ' 0.05705599 | 94.410181 .+ 5.69392501
235U(63.3) 186 0.44395 0.130564855 1 0.01235389 | 4.69042046 + 0.28562878
235U(92.6) 186 0.44395 0.172111875 : 0.01617506 4.72230721 +'0.36428602
226Ra(63.3) 186 9.361 2.359135625 0.23410431 94.3020313 +i5.74263527
226Ra(92.6) 186 9.361 2.315388125 0.23007494 94.1742221 +17.26474389
Il
234U/238U = 0.938126911 + 0.06096175
230Th/234U = 0.958197254 +_0.081961426
226Ra/230Th = 1.042852273 +. 0.086692189
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Gamma spectrometry calculations for Nopal | rock powders

Sample= Mdé!f{ﬁ GAM1

'

1
i
'
|
B

Self attenuation correction
‘A/O = [In(T/|)]/[(T/I) 1]
‘T = transmitted intensity through sample or standards
‘I = mtensny through empty Ivnal

_ Point source | _ Empty”wal Standard DP1B
~ SRM4275C . 1/24/96 . 1/24/96 i 7
Isotope | kev [ . | . T I AIO
_Sb125 | 27.3 | | 6.67E+05 | 4.21E+05 |1.24766203] |
Eu154, 155 . 429 . 9.01E+05 ., 7.59E+05 1.08820166 |
Eu154,155 48.6 | ' 2.75E+05 | 2.48E+05 1.05256099 1
_Eu1s5 86.4  3.49E+05 :  3.38E405 | 1.01609848! |
_Eu18s 105 2,24E406 : . 2.1BE+05 | 1.013636 i
Eu1b4 | 123 1.84E+06 | | 1.80E+06 1.01102971, |
Sbi12s 'T 178 . 4.39E+04 ! 4.34E+04 | 1.00573837!
Eul54 . 248 1.14E+05 1.18E+05 | 1.00441178 1
Eut54 = 592  2.37E+04 2.31E+04 1 1.01287601
Sb125 | 600 : . 1.75E+04 ;.. 1.81E+04 0.98323917
Sb125 | 636 | | 1.13E+04 _ _1.06E+04 ‘ 1 03231513\

Standard DMt B‘

1/24/96 |

|
i |
I

3.84E+05

7.26E405

2.31E405

3.29E+405
2.14E+05
1.77E406

4.18E+04

1.13E405
2.35E+404

1.75E+04

A/O

11.30135116 |
©1.11186099 |
. 1.08970867 |

1.02979729 |
, 1,‘),2,39,0,88,3,
'1.01951837

+1.02470921

! 1 00441178‘

1.0042433 |

#DIV/Q!

1.01351406

47580518
1.1448916 |

09431524 |
1.02979729 |
0253882

01951837

.01867848 |
00887589 :
#DIV/O! .

.98051783 ;
02752754

\
1.10E+04 |
|
‘

{CF= (A0 of sample)/(A/O of DP18 and DM1B) _

CF (DP1B) _equation =

ANLL LU, L S

CF (DM1B) equation =

i
!

I |

B

v
i

Sample correction factor (CF) relative to each ndrmalization standard
: - ;

Calculate CFs for natural series gamma peaks using polynomial equiation.
!

Isotope . keV CF(DP1B) = . CF(DM1B)

. Sb125 i 27.3 | 1.18285653,  1.,134056072
Eu154,155 | 429 1 05209507 1.029707496 )
Eu154,155 | 48.6  1.0396692 . _ 1.004227338 .

Eu155 86.4 . 101348177 1
Eu155 105 . 1.01159321  1.002325886
Eu154 123 1.00839606. 1 )
Sb125 178 .1.01286628  0.994114693
Eul54 248 | 1.0044445 = 1.004444503
Eu154 592 #DIV/O) - _#DIV/O!
Sb125 600 . 0.99723227 #DIv/O!
Sb125 636 0.99536228| . 1.013826623

Fita polynomlal curve through plot of CF versusr kerV' for beéks < 2OQ keV using cncket graph.

Isotope | keV CF(DP1B) = - CF(DMIB)

231Th->235U 1 25.6 1.13914601 1.163644164

231Pa L 27.4 1.13250612 1.160220935

210Pb . 46.5 1.08082309 1.133575457

227Ac | 50 :1.07373175, 1.129919479 X )
234U+214Pb , 53.2 : ;1.06766988] . 1.126794251 o :
234Th->238U | 63.3 |  1.05068417] | 1.11803717 ;
230Th 67.6 1.04426199 | | 1.114726183

234Th->238U 92.6 1.01351253: 1.098873126 ;
228Ac->228Ra | 129 0.98111732| - 1.082171594 ‘
235U+226Ra 186 \ 1 i 1

227Th->227Ac | 236 | 1 | 1 !

212Pb->228Th | 239 | 1 ' 1 % [
214Pb->226Ra 242 | 1 ! 1 s
214Pb->226Ra 295 | ! 1 | 1 |
214Pb->226Ra | 352 : 1 ‘ 1

208T1->228Th 583 1 ! 1 |

214Bi->226Ra 609 i 1 i 1 ! ‘

RS B S
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Sample activity calculations

‘As (Ba/g)
As =

Is CFs* An* Wn/in* Ws

radionuclide activity of sample (Bq/g)
ls = peak intensity (cps)

‘Ws = weight of sample (g}

In = peak intensity (cps)
.Wn = weight of normalization standard (9)
* note Is and In should be backgroundcorrected values

'CFs = correction factor relative to normallzatnon standard n

_An = nominal radionuclide activity of the normahzatlon standard (Bq/g):

Counting time (sec) = 80000 80000
‘Weight (g) = 3.001, 2.994
. DP1B counts ~ Uncertainty =~ DM1B counts  Uncertainty
Isotope keV ; 1/23/96 o 1/25/96 ) B
231Th->235U 25.6 ! 2.14E+03 1.19E+02 o] 0 ;
231Pa 27.4 ' 777Q§§+03 1.10E+02 . 0 0 .
210Pb 46.5 2.28E+04 0 0
227Ac 50 , 2.45E+03 _1.25E+0C 0 0
234U+214Pb . 53.2 5.83E+03 1.44E+02 0 0
234Th->238U 63.3 2.11E+04 2.05E+02 0 0
230Th 67.6 . | _ 2.66E+03 1.43E402 0 0 :
234Th->238U 92.6 2.81E404 1.34E403 0 0 !
22BAc->228Ra . 129 ! 0 0 4.92E+03 1.64E+02
235U+226Ra 186 1.97E+404 1.90E+02 0 o]
227Th->227Ac = 236 1.13E+03 5.79E+01 0 o
212Pb->228Th = 239 0 0 5.75E+04 3.36E+02
214Pb->226Ra = 242 1.46E+04 2.86E+02 0 0
214Pb->226Ra 295 2.86E+04 2.00E+02 0 0
214Pb->226Ra = 352 4.26E+04 2.39E+02 0 0
208T1->228Th 583 0 0 8.97E+03 1.28E+02
214Bi->226Ra 609 2.13E+04 1.76E+02 0 0
lsotope keV An (Ba/g) Is . In(DP1B) In (Q 1B) . As (Bg/g) . ; Uncertainty
231Th->235U . 25.6 0.44395 0.014625 0.02675 @ 0 . 0.27649389 ,+ 0.03162022
231Pa_ 27.4 0.44395 0.0117 0.024125 0 . 0.24383338 1 0.02854424
210Pb 46.5 9.361 0.19875 0.285 0 . 7.05568421 41‘”0 43406144
227Ac 50 0.44395 0.014125 077930625 o] . 0.21985797 + 0.02524251
234U+214Pb 53.2 9.361 0.047125  0.072875 0 . 6.46296841 +'0.46121601
234Th->238U 63.3 9.361 0.14625 _0.26375 0 . 5.45378281 '+ 0.33987833
230Th 67.6 9.361 0.02375 0.03325 0 . 6.98238323 + 0.68006387
234Th->238U - 92.6 9.361 0.1975 . 0.35125 0 . 5.33460335 + 0.44195168
228Ac->228Ra = 129 5.5494 0 . 0 0.0615 .0+ #DIVIO
235U+226Ra 186 9.361 0.1575 0.24625 0 . 5.98723858 +,0.37103824
227Th- >227Ac . 236 0.44395 0.007725 = 0.014125 0 . 0.24279743 +,  0.0272423
212Pb->228Th . 239 5.5494 0.019375 -0 0.71875 . 0.14959252 1+ 0.00997128
214Pb->226Ra = 242 9.361 0.1225 0.1825 0 . 6.28341096 '+ 0.41882194
214Pb—>226Ra ; 295 9.361 0.23625 . 0.3575 0 .6.18611538!+ 0.37760873
214Pb->226Ra 352 9.361 0.34875 _ 0.5325 0 6.13079577 ¢+ 0.37182869
208T1->228Th - 583 5.5494 0 . 0 0.112125 [ N 3 0
214Bi->226Ra 609 9.361 0.1725 0.26625 0 6.06487324 i 0.37699274
‘U(ppb) = 438485.63
: |
'Thippb) =] 36734.955! ! P
| Pl : i !
Intertference Correction |
Isotope keV An (Bglg) : | Is In (DP1B) As (Bq/g)} !
234U(242) 53.2 9.361 | 0.029049165 | 0.0459457 16,31899581 !+]0.42119386
234U(295) ! 53.2 9.361 | 0.033556613 | 0.05234294 6.40736132i+|0.39111388
234U(352) | 53.2 9.361 i 0.03676466 | 0.05705599 . 6.44004015:+! 0.39058415
i |
235U(63.3) 186 0.44395 ' . 0.007076161 : 0.01276128 0.24617133 '+ 0.01534133
235U(92.6) 186 . 0.44395 | | 0.009094875 : 0.01617506 | 0.24962313+1 0.02068033
226Ra(63.3) 186 9.361 3 0.150765188 ' 0.23410431 ' | 6.02856438 |+ 0.37569857
226Ra(92.6) 186 9.361 0.148405125 0.23007494 6.03812128 '+ 0.50023548
234U/238U = 1.171443623 +_ 0.082260457
230Th/234U = 1.092910127 + 0.112168446
226Ra/230Th = 0.863396377 + 0.085340715
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Sample=

~ NOPI-473-GAM1

Gamma spectrometry calculations for Nopal | rock powders

_Point source

_ lIsotope
sb1zs |
Eu154,155 |

Eu154,1585
Eu155
Eu155

~ Eut54

_.Sb125 !

_Euib4
Eu154
Sb125
Sb125

SAM4275C |

Self attenuatlon, correction

'AIO = [In{T/)YI(T/)-1]

B Empty vial
1, 1/24/96
o keV LotV
27 6.67E+05
(429 ! | 9.01E405 |
48.6 2.75E405 |
86.4 3.49E+405
105 2.24E+05
123 . 1.84E+06
178 | 4.39E+04
248 1.14E+05
592 2.37E+04
. 600 ‘. 1,75E+04
;..636 . . 1.13E+04

IStandard-DP’tB:, B
1/24/96 -

B
4.21E405

7.59E+05

2.48E+05
| 3.38E+05
i _.2.18E+05
1.80E+06
4.34E+04
1.13E+05
2.31E+04
. 1.81E+04
| 1.06E+04

\T = transmitted intensity through sample or standards
;| = intensity through empty vial

A0

MM

1 .24766203 |
1.1.08820166 |

1.05256099 |

1.01609848

©1.01363693 |

1.01102971
1.00573837 |

2097 4

1.00441178;

101287601

,0.98323917
.1.03231513

sta

[P W

ndard - DM1B_

1/24/96_
T -

'3.84E+05

7.26E405
2.31E+05

'3.29E+05

2.14E+05
1.77E+06
4.18E+04

1:13E405

2.35E+04
1.75E+04
1.10E+04

1
1

. 1

©1.02979729
1
1

.1.02470921
.1.00441178 |
©1.0042433 |

1.01351406,

AIO
.30135116
11186099
.08970867

-02300883
-01951837

#DIV/O!

1.08289622
0251 7,628
1.02300883 |
1.01951837 |

1.00887589

0.99580418 ;
.98598069 ;
1.01812821 .

Sample correction factor (CF) relative to each narmalization standard

_.Sb125__
Eu154,155
Eu154,155

Euts5

~ Euls5

__Eul54_
Sb125
Eu154
Eu154
Sb125
Sb125

l

Isotope _keV__

CF (bf’ﬁ B) e&ua}ioh -
CF (DM1B) equation =

CF- (A/O of sample)/(A/O of DP1B and DM1B) A )

: ]1,98474371g

i 11.032754851

;1 .02882041 |
1.00893397
1. 00924582‘
1.00839606

. 1.0188626

| 1.0044445 |
0.98314519 !

©1.00278825
1 0.98625718 |

keV

CF (DP1B) l N
_..1.039991039 .,
1.010778822

0.993748378 :
0.995512694

_ CF (OM1B)

1

1

£ 1.004444503
- 0.991596539

#DIv/0!

| 1.004552621

SR S S

Fit a p:olrynoﬁwi'al curve »tihrr?ouAgh plot of CF vers‘us kev for ;Sga;ks; <2qo}gv uéing Vcr:ick:et graph.
Calculate CFs for natural series gamma peaks'usi[ng polynomial equation.

Isotopg L i CF(OPB) . ~ CF(OMIBy B
231Th->235U  25.6 . 1.0691348 | 1.026588002 . _ ‘
231Pa . 27.4 ‘1 06603619 . 1.025112472 . )
210Pb ' 46.5 1.04191744;  1.013627352 : ;
227Ac_ _ i .50 {1.03860815, | 1.0120515 L .
234U+214Pb | 53.2 1.03577928| | 1.010704418 ; i ;
234Th->238U 63.3 . 1.02785261 1.006929814 b ;
230Th 67.6 1.0248556 1.005502665 ‘
234Th->238U 92.6 1.01050585 . | 0.998669451
228Ac->228Ra | 129 0.99538808 ; 0.991470514
235U+226Ra 186 1 i 1
227Th->227Ac | 236 1 1
212Pb->228Th | 239 1 1
214Pb->226Ra | 242 1 1
214Pb->226Ra_| 295 1 1 i
214Pb->226Ra 352 | 1 1 '
208TI1->228Th 583 1 1
214Bi>226Ra_| 609 | 1 1 !

|

|
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Sample activity calculatlons i 1
As (Bq/g) =Is* CFs* An " Wn / In*
As = radlonuchde actmty of sample (Ba/g) \
_Is_= peak intensity (cps)
. CFs = correction factor relative to normallzahon standard n
' Ws = weight of sample (g)
l _An = nominal radionuclide activity of the normahzatlon standard (Bq/g)
-In_= peak intensity (cps) !
: ‘Wn = weight of normahzahon standard (9)
_, ."notels and In should be background-corrected values
- Counting time (sec) = 80000, 80000,
‘Weight (g) = 3.001. 2.994
_DP1B counts_: Uncertainty . DM1B counts = Uncertainty
Isotope keV | . 1123/86_ , 1/25/96
231Th- >235U 256 | B _ 2.14E+03 1.19E+02 0 0.
231Pa 27.4 | 7_17§§E+Q§7 i 0 0
210Pb 46.5 | _ 2.28E+04 - 0 0
227Ac 50 | .. 2.45E+03 5E - 0 0
234U+214Pb 53.2 | 5.83E+03 _1.44E+02 0 0
234Th->238U 63.3 l L 2.11E+04 . 2.05E+402 ' 0 0
230Th 67.6 | B _ 266E+03 | 1.43E+02 0 0
234Th->238U 92.6 ! |~ 2.81E+04 1.34E+03 0 0
228Ac->228Ra © 129 ... 0. 4.92E+03 1.64E+02
235U+226Ra 186 | 1.97E+04 | 1.90E+02 0 0
227Th-»227Ac _ 236 | 1.13E+03_ | 5.79E+01 0 0
212Pb->228Th =~ 239 0 i 0 5.75E+04 3.36E+02
214Pb->226Ra 242 1.46E+04 2.86E+02 0 0
214Pb->226Ra = 295 2.86E+04 2.00E+02 0 0
214Pb-»>226Ra = 352 4.26E+04 2.39E+02 0 0
208TI->228Th 583 i 0 i .0 8.97E+03 1.28E+02
214Bi->226Ra 609 2.13E+04 1.76E+02 0 0
|
Isotope keV | An (Bg/g) Is In (DP1B) ' In (DM1B) . s (Ba/g) . . Uncertainty
231Th->235U 25.6 0.44395 0.16125 0.02675 ; 0 . 2.86116211 +:0.24148954
231Pa 27.4 0.44395 0.165 0.024125 0 . 3.23685043 t 0.27616398
210Pb 46.5 9.361 1.575 . 0.285 0 . 53.9003085i+ 3.27452367
227Ac 50 0.44395 0.225 0.030625_: 0 . 3.38760065 + 0.27233128
234U+214Pb 563.2 9.361 0.4225 0.072875 0 . 56.2131095 |+ 3.69302855
234Th->238U 63.3 9.361 _ 1.675 0.26375 0 . 61.1048147 i+ 3.72111974
230Th 67.6 9.361 0.2575 0.03325 0 . 74.296868 =5 6.14766035
234Th->238U = 92.6 9.361 2.2625 0.35125 o] . 60.930302 i 4.94590419
228Ac->228Ra 129 5.5494 0 0 0.0615 ) 0 't spiviol
235U+226Ra = 186 9.361 1.6256 0.24625 0 . 57.9716751 + 3.53002335
227Th->227Ac = 236 0.44395 0.102 0.014125 0 . 3.20586903 + 0.26233209
212Pb->228Th = 239 5.5494 0.0122375 0 0.71875 . 0.09448457 + 0.01304829
214Pb->226Ra 242 9.361 1.0675 0.1825 0 . 54,7554384 '+ 3.48467977
214Pb->226Ra = 285 9.361 2.0875 0.3575 . 0 . 54.6603846 .+ 3.30565259
214Pb->226Ra | 352 9.361 3.0625 0.5325 i 0 53.8367371 .+ 3.24893585
208TI->228Th 683 . | _5.5494 .0 0 L. 62125 . 0. % _ #DIV/O!_
214Bi->226Ra 609 % 9.361 1.575 0.26625 i 0 55.3749296 \t 3.35917404
i |
U(ppb) '=| 4912843.82 i I
: . i i ‘
Th(ppb) = | 23202.2716| ‘ :
C || :
Interference Correction. | i !
Isotope keV An_(Bg/g) ; Is In (DP1B) As (Bg/g)
234U(242) 53.2 9.361 ;. 0.264982012 ' 0.0459457 55.9192103 |+ 3.55874314
234U(295) 53.2 | 9.361 0.302610017 0.05234294 56.0550347 |+ 3.38999574
234U(352) 53.2 . 9.361 . 0.331522104  0.05705599 56.3379107 |+ 3.39987651
! : |
235U(63.3) 186 0.443985 0.079282126 _0.01248398 . 2.8193981 '+ 0.1716938
235U(92.6) 186 0.44395 . 0.104188125 0.01617506! 2.85960676 [+ 0.23212327
226Ra(63.3) 186 9.361 1.44786625 0.23410431 . 57.895029 + 3.52565238
226Ra(92.6) 186 9.361 : 1.420811875 0.23007494 | 57.8082085 +: 4.69247405
234U/238U = 0.918160904 + 0.059912231
230Th/234U = 1.324269201 + 0.113887574
226Ra/230Th = 0.77923916 Ed 0.0649866
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Gamma spectrometry calculations for Nopal | rock powders

Sample= .NOPI-474-GAM1

Self attenuation correction : . .
A/O = [In(T/I)]/[(T/I) 1] ! i
'T = transmmed intensity through sample or standards -
| = intensity through empty wal

+

~ Point source Empty vial _Standard - DP1B; . Standard - DM1B
SRM 4275C ... 1/24/96 i 1/24/96 _, 1/24/96_
Isotope kev L C L AIO . L
__ Sb12s 27.3 | 6.67E+05 | 4.21E+05 1 ,24766203 3.84E+05
Eu154,155 = 42,9 | 9.01E+05 | _ 7.59E+05 ,1.08820166 . 7.26E+05
Eu154,155 48.6 l 2.75E405 | 2.48E+05  1.05256099' 2.31E+05
Eu155_ 86.4 . 3.49E+05 | 3.38E+05 . 1.01609848| =  3.29E+05
Eu155 105 | 2.24E405 | 2.18E+05 | 1.01363693 ~ 2.14E+05
Eu154 123 | 1.84E+06 : _ 1.80E+06 ! 1.01102971 ; 1.77E+06
Sb125 178 . A4.39E+04 | 4.34E+04 ;1.00573837: 4.18E+04
Eut54 i 248 | 1.14E+405 © 1.13E+05 i 1.13E4+05
_Eu1b4 592 . 2.37E+04 ! 2.31E404_1.01287601|  2.35E404
Sb125 . 600 | | 1.75E+04 : 1.8 | . 1.75E+04
Sb125 636 . 1.13E+04 ; | . .. 1.10E+04

= o s o

AIO A0
.30135116 1.2046485
:11186099 | 1.06290371
.08970867 ! 1.0463539
.02979729 1 1.01609848
.02300883 | 1.01132963
.01951837 1.01102971
.02470921 ! 1.00228485
00441178‘ 00441178

1.0042433 0.99789621
~#DIV/O! 0.97513468 |
1.01351406 ! 0.98695603

Isotope . keV . . CF(DPIB) . _ CF (DMIB)_
Sb125 | 27.3 | .0.96552469. . 0.925690569
" Eulb4,155 | 42.9 . 0.96756305, _ 0.946974237
Eu154,155 . 48.6 | 0.99410287  0.960214348
_Eu155 86.4 | | 1 . . 0.986697569
Eu155 105 0.99772374  0.988583483
Eutss . 123 1 © 0.99167385
Sb125 178 0.99656618  0.978116362
Eu154 248 1 S 1 ‘
Eu154 592 0,98521063. . 0.993679731
Sb125 600  :0.99175736 #DIV/OI
Sb125 636 . 0.9560608 ' . 0.973796088

Calculate CFs. for natural serles gamma peaks uslng polynomial equation.

CF (DF"1B) equatlon =
CF (DM1B) equation =

Fit a polynohiél éun)ewgﬁrodghApldt of CFivérsbs i(rervi for bééké < 200 keV ds{ng cficl{et graph.

Isotope keV . CF(P1B) ' CF{OMIB)

231Th->235U 25.6 - 0.96586144  0.925456956

231Pa 27.4 1 0.96751403 0.928526059

210Pb 46.5 10.98037737 0.952415107 -

227Ac . 50 'o 98214232  0.95569288

234U+214Pb | 53.2  |0. 98§,§51°5‘ | 0.95849481 ! -

234Th->238U 63.3 | 10.98787861| | 0.966345986

230Th 67.6 . 10.98947701 | 0.969314456

234Th->238U 92.6 | !0.99713022 0.983527543

228Ac->228Ra | 129 1.00519302 ° 0.99850133 ; ;
235U+226Ra 186 1 i 1 i

227Th->227Ac | 236 1 ! 1 ; :
212Pb->228Th | 239 1 i 1 i

214Pb->226Ra | 242 1 ! 1

214Pb->226Ra ., 295 | | 1 1

214Pb->226Ra 352 i 1 1 ;
208TI->228Th 583 ‘ 1 1 !

214Bi->226Ra 609 1 1 i 1 :
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Sample activity calculat‘lor.ls,

Bq/g)=ls CFs * An* Wn/In Ws

As = radlonuchde activity ot sample (Bqg/g)
‘Is = peak intensity (cps)

-CFs = correction factor relative to normalization standard n

‘Ws = weight of sample (g)

_An = nominal radionuclide activity of the normallzatuon standard (Bq/g)

n = peak intensity (cps)
.Wn = weight of normalization standard (g)

" note Is and_In should be background-corrected values

‘Countmg hme (sec) -

80000 80000,
' Weight (g) - 3.001 2.994
' DP1B counts = Uncertainty - DM1B counts = Uncertainty |
Isotope keV ~1/23/96 1/25/96 B
231Th->235U 25.6 | ! 2.14E+403_ 1. 19E¢02 0 0
231Pa_ . 27.4 _1.93E+03_ 1.10E+02 0 0
210Pb. 46.5 | | 2.2BE+04 2.00E+02 0 0
227Ac 50 2.45E+03_ 1.25E+02 0 0
234U+214Pb 53.2 _5.83E+03_ 1.44E+02 0 0 .
234Th->238U 63.3 2.11E+04 _  2.05E+02 0 0 i
230Th 67.6 2.66E+03 1.43E+02 0 0 :
234Th->238U 92.6 2.81E+04 1.34E+03 0 0
228Ac->228Ra = 129 L 0 ... _0 4.92E+03 1.64E+02 !
235U+226Ra = 186 . 1,97753947”, __ 1.90E+02 0 0 |
227Th->227Ac_; 236 1.13E+03 5.79E+01 0 0
212Pb->228Th | 239 0 ) 0 5.75E+04 3.36E+02
214Pb->226Ra . 242 1, 3§7E,+O4 . 2.86E+02 0 0
214Pb->226Ra . 295 2.86E+04  2.00E+02 0 0
214Pb->226Ra : 352 4.26E+04 2.39E+02 0 0
208TI->228Th 583 0 0 8.97E+03 1.28E+02
214Bi->226Ra 609 2.13E+04 1.76E+02 0 0
Isotope keV An (Ba/g) s In(DP1B) i In(DM1B) . s (Bg/g) . . Uncertainty
231Th- >235U 25.6 0.44395 0.013625  0.02675 | 0 . 0.21825906 + 0.02566903
231Pa 27.4 0.44395 0.0113125 : 0.024125 . | 0 . 0.20127659 '+, 0.02409778
210Pb 46.5 9.361 0.2275 . 0.285 | 0 . 7.32087051 + 0.44915761
227Ac 50 0.44395 0. 012625 ; 0.030625 ! o] .0.17962817 '+ 0.02191421
234U+214Pb 53.2 9.361 0.041625  0.072875 0 . 5.25693091 .+ 0.37848072
234Th->238U 63.3 9.361 0.12875 0.26375 0 . 4.51119145 + 0.28247597
230Th 67.6 9.361 0.016125 0.03325 0 . 4.48896989 + 0.52155701
234Th->238U  92.6 9.361 0.1775 0.35125 0 | 4.71375287 + 0.39869153
228Ac->228Ra = 129 5.5494 0 0 0.0615 . 0 £ #Div/o
235U+226Ra = 186 9.361 0.12875 0.24625 0 .4.89107032 + 0. 30478412
227Th->227Ac = 236 0.44395 0.0060125 0.014125 0 -0.18884755 + 0.02097488
212Pb->228Th =~ 239 5.5494 0.0115 0 0.71875 .0.08873127 ,+ 0,00670722
214Pb->226Ra = 242 9.361 0.10225 0.1825 0 . 5.24123167:+ 0.35761238
214Pb->226Ra = 295 9.361 0.2025 0.3575 0 . 5.29885322 !+ 0.32417657
214Pb->226Ra 352 9.361 _ 0.3 0.5325 0 . 5.27029046 t 0.32004707
208T1->228Th 583 . .  5.5494 0 .0 .. 0112125 0 &0
214Bi->226Ra 609 : 9.361 0.1475 0.26625 ‘ 0 ' 5.18245229 + 0.319198077
U{ppb) = 362701.027 | [
. Cd H
Th(ppb) :=. 21789.4518: | \ %
i I :
Interference Correction !
Isotope keV An (Bqg/g) Is | _In {DP1B) As (Bg/g)
234U(242) 563.2 ! 9.361 0.026537211 | 0.0459457 5.3147694 |+| 0.3626299
234U(295) 53.2 9.361 0.029994954 ; 0.05234294 | | . 5.27307596 |+| 0.32259955
234U(352) 53.2 9.361 0.03271288 l 0.05705599 | ! 1 5.27583892 H:‘ 0.32038401
235U(63.3) 186 0.44395 | 0.005857071 | 0.01199846 : 0.2165706 +; 0 01356094
235U(92.6) 186 0.44395 1 0.008173875 | 0.01617506 0.22419543 +' 0.01896256
\
226Ra(63.3) 186 9.361 | 0.122821063 30.23410431 4.90790722 + 0.307317
226Ra(92.6) 186 9.361 ' 0.120576125 | 0.23007494 4.90258259 + 0.41466284
234U/238U = 1.172172544 + 0.084581955
230Th/234U = . 0.848914378 + 0.103223353
226Ra/230Th = 1.09332594 + 0.128530308

Page 2




Sheet1

Sarr{ple=

. ol
:NOPI-475-GAM1,

Gamma spectrometry calculations for Nopal | rock powders

Point source
SRM 4275C
Isotope

Sb125

Eu154,155
Eu155
Eu155
Eu154
Sb125

_Eu154

_Eu1b4
Sb12s

.Sb125

Eu154,155

‘A/O =

Self attenuation correction

In(T/VTAY-1)]

\T = transmitted intensity through sample or standards
I = intensity through empty vial

Empty vial
1/24/96

I
. . B.B7E+05
I_1 9.01E+05

5 | | 2.75E405

_3.49E+05

. 1.B4E+06
~ 4.39E+04
1.14E+05
2.37E+04
1.75E+04

1.13E+04

2.24E405

Standard - DP1B,

1/24/96
4.21E+05
7.59E+05
2.48E+05
3.38E+05

 2.18E+05
1.BOE+06
4.34E+04
1.13E+05
2.31E404.
1.81E+04

1.06E+04

T Ao

I
i

1.24766203 "
1.08820166 |

1.05256099,
1.01609848 ;
1
1
1

.01363693
01102971

11.00441178 1
1.01287601 |

.0.98323917 |

: 1:03,2,3‘51&,

_1/24/96 _

S

3.84E+08
7.26E405

. 2.31E405

.00573837 |

3.29E+05

| 2.14E+05

1.77E406
4.18E+04 _

C113E+05

2.35E+404
1.75E+04

. 1.10E+04

PP PG VG D Y

AIO

.02979729
.01951837

.00441178

| 1.0042433

#DIV/O!

1 1.01351406

.30135116 ,
11186099 |
.08970867 |

.02300883 ;

02470921,

AO
1.20093876 .
1.07585872
1.0463539 |
1.01910046 . |
1.01595835 |
02971
1.00922385
1.00441178 |
0.99580418 |

0.96720521 |

Isb}bpe
Sb125

Eu154,155 | 4

| 592
| 600 :

636

CF (DP1B) equation = _
CF (DM1B) equation =

CF (DP1B)

\ 0.98865749 ,
R 99410287

5 ||
T 1.00295442
11.00229019

1

1 1.00346559

1

| 0.96443531

T 10.96255133

' 0.98314519
" 0.98369271

© 0.922839887

 0.967619809
£ 0.960214348
£ 0.989612685 |

Sample correction factor (CF) relative to each narmalization standard
- T

Lo L - - - .
[CE-,,,(AJO,er,sgmp!e)!(AIO of DP1B and DM1B)

CF (DM1B)

SO S S S S,

' 0.993108096
0.99167385 .

0.98488804
1.

©0.991596539

#DIV/0!

' 0.982325942 |

Fit a polynomial curve through plot of CF versus keV for peaks < 200 keV using cricket graph.
Calculate CFs for natural series gamma peaks using polynomial equation.

Isotope | kev . CF (DP1B)  CF (DM1B)

231Th->235U | 25.6  ;0.97163672) _ 0.931232236 | _ ! '
231Pa | 27.4 097320078  0.934212807 . :
210Pb 46.5 _ $0.98537501! _ 0.957412748 ! C j
227Ac | 50 . .0.98704541' 0.96059597 | P ‘
234U+214Pb | 53.2 | . 98847332 | 0.963317075 I o o
234Th->238U 63.3 | | 0.9924744 , | 0.970941775 i

230Th 67.6 || 0.99398717 | 0.973824616 . \ ‘

234Th->238U 92.6 | 1.00123038 . 0.98762771 | 1 i
228Ac->228Ra | 129 11.00886125' | 1.002169561 _ i |
235U+226Ra ;| 186 1 ‘ 1 | I |
227Th->227Ac | 236 1 1 ; T i
212Pb->228Th | 239 1 1 1 L 1 :
214Pb->226Ra | 242 1 ‘ 1 i : ; i
214Pb->226Ra | 295 | 1 1 1 ‘ i 1
214Pb->226Ra 352 ! 1 1 ! | ]

208T1->228Th 583 1 1 1

214Bi->226Ra 609 1 1 ; i
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Sample activity calculations

As (Bqlg) Is CFs* An * Wn\/ In Ws
As = radlonuchde activity of sample (Bq/g)
Is = peak intensity (cps} !
'CFs = correction factor relatlve 0 normallzatlon standard n
‘Ws = weight of sample (g) i
-An = nominal radionuclide actlwty of the normalnzatlon standard { Bq/g)
In = peak intensity (cps)
4Wn = weight of normalization standard (g)

* note Is and In should be background«:orrected values

:Counting time (sec) = 80000, L 80000,
Weight (g) = 3.001, . oo 2.994
) DP1B counts  Uncertainty DM1B counts = Uncertainty
Isotope . keV 1/23/96 | .. .1/25/96
231Th->235U = 25.6 2,14E403  1.19E+02 0 0
231Pa . 27.4 1.93E+03 = 1.10E+02 0 0
i 46.5 2.28E+404_ = 2.00E+02 0 0
.. 50 _2.45E+03 : 1.26E+02 0 0
234U+214Pb | 63.2 | | 5.83E+03 | 1.44E+02 0 0
234Th->238U ; 633 . | C 2.11E+04 | 2.05E+02 0 0
230Th | 67.6 2.66E+03 1436402 . 0 . 0
234Th->238U . 92.6 2.81E+04 - 1.34E+03 0 0 :
228Ac->228Ra . 129 .0 ... .0 ©o 4.92E+03 . 1.64E+02
235U+226Ra | 186 1.97E+04  1.90E+02 = o] . 0
227Th->227Ac ;| 236 1.13E+03  5.79E+01 | 0 : 0
212Pb->228Th 239 0 ... 0 . . 5.75E+04 = 3.36E+02
214Pb->226Ra =~ 242 1.46E+04 ~ 2.86E+02 [ 0
214Pb->226Ra =~ 295 2.86E+04 = 2.00E+02 0] . 0
214Pb->226Ra = 352 4.26E+04  2.39E+02 0 ) 0
208TI->228Th 583 0 . 0 .. B8.97E+03  1.28E+02
214Bi->226Ra 609 2.13E+04  1.76E+02 0 ) 0
Isotope . kev.  An (Bgig) . . Is i In(DP1B) = = In(DMiB) L . As (Bg/g) . . Uncertainty
231Th->235U | 25.6 :  0.44395 0.012225 | 0.02675 0 . 0.19726616 t 0.02403395
231Pa . 27.4 | _ 0.44395 0.0084125 : 0.024125 0 . 0.15075919 + 0.0197245
210Pb ;46,5 ' 9361 . . 0.16875 0.285 0 . 5.46527776 +' 0.33649092
227Ac _ " 50 0.44395 - 0.011475 . 0.030625 0 1 0.16429991 + 0.01993118
234U+214Pb = 53.2 , 9.361 . 0.029375 | 0.072875 0 © 3.7322956 '+ 0.28153176
234Th->238U ~ 63.3 = 9.361 .+ 0.097875 | 0.26375 = 0 3.44993088 + 0.21772634
230Th © 67.6 9.361 ... 0.012075  0.03325 0 ©3.3813338 + 0.4199239
234Th-»>238U = 92.6 9.361 .. 0.13375 | 0.35125 0 . 3.57127466 + 0.29237843
228Ac->228Ra 129 . 5.5494 ] . 0 0.0615 ) 0 £ #DIV/O!
235U+226Ra 186 | 9.361 ., 0.093625 . 0.24625 0 . 3.56145422 t+ 0.22444339
227Th->227Ac 236 _ 0.44395 0.0049  0.014125 0 0.15411014 + 0.01851039
212Pb->228Th 239 ~  5.5494 0.0115375 0 0.71875 0.08913934 + 0.00683054
214Pb->226Ra = 242 | 9.361 . 0.070375 0.1825 0 . 3.61216279_+ 0.25136727
214Pb->226Ra 295 _  9.361 0.13875 0.3575 0 3.63553827 t 0.22376095
214Pb->226Ra 352 = 9.361 0.2 . 0.5325 0 ) o . 3.51821324 + 0.21456389
208TI->228Th , 583 |, = 5.5494 . 0 ..o . 0.112125 L i o} kS 0
214Bi->226Ra 609 9.361 : 0.10175 0.26625 0 13.57978197 + 0.22263451
; - ; -
Uppb) = | 277375.386 : P
i P
Th{ppb) |=' 21889.6615% \ L
| : [
Interference Correction| ° ' |1
; i C ; !
Isotope keV ' _An (Ba/g) | is In (DP1B) ' | ! As (Ba/g) j
234U(242) §3.2 @ 9.361 : 0.018990617 ' 0.0459457 ¢ : : 3.82711033 .+ 0.26632529
234U(295) 53.2 | 9.361 : 0.021406265 . 0.05234294 ‘ 3.78668759 +10.23306392
234U(352) 53.2 . ¢ 9.361 | 0.023433586 | 0.05705599 ' | 3.80289442 +!|0.23192563
' | . !
235U(63.3) 186 0.44395 | 0.004473225 | 0.01205428 0.16485529 +' 0.01040408
235U(92.6) 186 0.44395 | 0.006159188 [ 0.01617506 | ; ' 0.16916131 +.0.01384915
! ! I . |
226Ra(63.3) 186 | 9.361 1 0.089117856 | 0.23410431; | 1 3.56588302 t' 0.22504412
226Ra(92.6) 186 9.361 [ 0.087465813 . 0.23007494 | 13.56107235 +!0.29154317
234U/238U = 1.103084163 + 0.082052815
230Th/234U = 0.888523671 + 0.1157575
226Ra/230Th = 1.054578824 + 0.132582759
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Gamma spectrometry calculations for Nopal | rock powders
i T

Sample |NOPI-466-GAM1 o

Self attenuatlop correction
'A/O = [In(T/I)l/[(T/I) 1]

;T - transmmed intensity through sample or standards

o= mtensvlty through empty vial

_ Point source | ~ Empty vial EStandardr- DP18|
SRM4275C 1/24/96 . | 1/24/96
Isotope | keV_ . . 0V . . T
Sb125 | 27.3 ! 6.67E+05 L 4.21E+05
Eu154,155 | 42.9 ' | 9.01E+05 @ | 7.59E+05
Eu154,155 | 48.6 | . 2.48E+05
Eu1s5 J 3.38E+05
Eu155 .. 2.18E+05
Eu154 ! ~ 1.80E+06
Sb125 11 4.3 4.34E+04
Eut54 : 1.14E4+05 1.13E+05
Eu154 .| 2.37E+04 2.31E+04
Sb125 1.75E+04 1.81E+04
Sb125 636 | | 1.13E404 1.06E+04

i

U 1724498

Lo oAo T

| 1.24766203| | 3.84E+05

| 1. 03@&1264 7.26E+05

| 1.05256099

11.01609 .29E+05

|1o136369 ‘ 2.14E405

| 1.01102971 1.77E+06

| 1.00573837 | 4.18E+04

11.00441178° ©  1.13E+05

/1.01287601 |  2.35E404

l 0.98323917 1.75E+04
1.03231513. . 1,10E404

| _Standard - DM1B,

_._._.‘_......._.;_.

A0 ) ~ A0
.30135116 | 23684536 ,_
.11186099 1.0931061 |
.08970867 | 1.05675446 |
.02979729 | 1.02671044
-02300883 | 1
01951837
02470921
1.00441178 .00887589
©1.0042433 1.01287601 .
~ #DIV/O! 0.98874265
11.01351406 1.02279897 .

Sample correction factor (CF) relative to each normalization standard !
: T ¥

S, J n [ S, .
[Cfg (A[Oﬁofysarpple)/(A/O of DP1B and DM1B)

Isotope | keV | ' CF(DPB) . _CFomB)
o2 .3 10.99133044, 0.950431674 |
429 | [1.00450692 . 0.983131983
Eu154,155 ? 8.6_. 100398407, _ 0.969758702
Euls5 | .1.01044382 | 0.997002463 |
Eutss | 11.00924582 ] 1
Eut54 | 1 1.00839606 ; 1
Sb125 178 | 1.01286628_ 0. 994114693
Eu154 248 | . 1.0044445 - 1.004444503
Eu154 592 ' 1 © 1 1.008596234 |
Sb125 600  1.00559729 #DIV/O!
Sb125 636  0.99078173  1.009161106

‘
|
A

|

| .
|
R
|

}
‘
.
|
;
o ‘
! . o
+

\

f

Fit a polynomial curve through plot of CF versus ke\/ for peaks < 2b0 keV using ciiékiet graph.

CF (DP1B) equatjpp -
CF (DM1B) equation =

Isotope keV _ CF(DP1B) ~ CF(DM1B) E
231Th->235U 25.6  0.99479776. . 0.955209757
231Pa 27.4 _ 0.99550601  0.957393542
210Pb 46.5 | 1.00101887; : 0.974391519 ) )
227Ac¢ | s0 ;I | 0.97672378 L : .
234U+214Pb | 53.2 | ©1.00242188)  0.978717461 - |
234Th->238U | 63.3 1.00423369 0.984303875 L
230Th 67.6 1.00491872 0.986416055 i -
234Th->238U | 92.6 1.00819866 0.996529213 : ]
228Ac->228Ra | 129 1.01165415 1.007183639 ‘ !
235U+226Ra 186 : 1 i 1 i i .
227Th->227Ac | 236 ‘ 1 : 1 ! }
212Pb->228Th | 239 i 1 1 ‘ |
214Pb->226Ra | 242 \ 1 i 1 ! |
214Pb->226Ra ' 295 ‘ 1 1 ! !
214Pb->226Ra . 352 ‘ 1 1 | ; ;
208TI->228Th 583 : 1 1 1 ! i
214Bi->226Ra 609 ‘ 1 T‘ 1 !
i N I
} |
i
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As (Bq/g) =

Sample activity calculations

Is CFs™* An* Wn/ln Ws

i

'As - radlonucllde actmty of sample (Bg/g)
.1s = peak intensity (cps)
.CFs = correction factor relative to normahzahon standard n
:Ws = weight of sample (g) .
JAn = nominal radionuclide activity of the normallzatlon standard (| Bq/g)'
-In = peak intensity {cps)
_Wn = weight of normahzanon standard (9)

* note Is and In should be background-corrected values

.Counting time (sec) = 80000, 80000
:Weight (g) = 3.001. 2.994
DP1B counts , Uncertainty =~ DM1B counts Uncertainty
Isotope keV 1/23/96 1/25/96
231Th->235U 25.6 2.25E+03 1.31E+02 0 0
231Pa 27.4 1.75E+03 1.31E+02 0 0
210Pb 46.5 2,27E+04 2.08E+02 0 0
227Ac 50 2.45E+03 | 1.43E+02 0 0
234U+214Pb 53.2 5.83E+03 1.64E+02 0 0
234Th->238U 63.3 2.11E+04 2.17E+02 0 0
230Th 67.6 _2.50E+03 | 1.10E+02 0 0
234Th->238U 92.6 2.62E+04 | 2.42E+02 0 0
228Ac->228Ra 129 . | .0 .. 0 4.92E+03 | 1.64E+02
235U+226Ra = 186 ; 1.95E+04 : 2.18E+02 0 0
227Th->227Ac = 236 1.14E+403  1.41E+02 0 0
212Pb->228Th =~ 239 0 0 5.75E+04 3.36E+02
214Pb->226Ra = 242 1.45E+04 1.78E+02 o] 0
214Pb->226Ra |, 295 2.85E+04 2.21E402 0 0
214Pb->226Ra 352 4.28E404 2.49E+02 ] 0
208T|->228Th 583 0 0 8.97E+03 1.28E+02
214Bi->226Ra 609 2.13E+04 1.91E+02 o} 0
Isotope keV An (Bq/g) Is in (DP1B) In (DM1B) As (Bg/g) . Uncertainty
231Th->235U 25.6 0.44395 0 0.028125 0 . 0 x #DIV/OY
231Pa 27.4 0.44395 0.00195 0.021875 0 . 0.03939712 '+ 0.014151563
210Pb 46.5 9.361 0.028875 0.28375 0 . 0.95356573 + 0.06607083
227Ac 50 0.44395 0 0.030625 0 . 0 ks #DIV/0!
234U+214Pb 53.2 9.361 0.0064125 0.072875 0 . 0.82569868 .+ 0.097583
234Th->238U 63.3 9.361 0.016 0.26375 0 . 0.57027528  + 0.04702579
|230Th 67.6 9.361 0.0010625 0.03125 .0 . 0.3198395 + 0.11352537
234Th->238U  92.6 9.361 0.020875 0.3275 0 . . 0.60156636 '+ 0.04779575
228Ac->228Ra 129 5.5494 0.0020125 0 0.0615 .0.18371257 t!
235U+226Ra 186 9.361 0.0165 0.24375 0 . 0.63366769 t_ 0. 0 43 94
227Th->227Ac = 236 0.44395 0 0.01425 0 . 0 t. #DIV/O'
212Pb->228Th 239 5.5494 0.018375 0 0.71875 0.14187162 + 0.01036697
214Pb->226Ra =~ 242 9.361 0.01475 0.18125 0 . 0.76179172 + 0.06292274
214Pb->226Ra = 295 9.361 0.02825 0.35625 0 - 0.74231088 + 0.05201494
214Pb->226Ra = 352 9.361 0.042625 0.535 i 2] . 0.74581799 + 0.04804814
208T1->228Th 583 5.5494 0 0 [ 0.112125 .0 & 0
214Bi->226Ra 609 9.361 0.020125 0.26625 0 0.70756854 t 0.05227897
‘U(ppb) = ‘ 45850.2885!
Th(ppb) .= - 34838.9573
| |
Interference Cerectlonl : .
| H |
Isotope | keV | _ An (Ba/g) | Is | _In (DP1B) As (Bg/g)
234U(242) & 53.2 9.361 I 0.004236022 | 0.04613014 | 0.86168035 | 0.07117337
234U(295) | 53.2 | 9.361 f 0.004790037 | 0.05241473 | 0.85754762 '+ 0.06008977
234U(352) = 53.2 ‘ 9.361 0.005146236 | 0.05698172 0.84747512 1+ 0.05459723
235U(63.3) 186 0.44395 © 0.000739919 : 0.01219711 0.02693156 .+! 0.00222082
235U(92.6) 186 0.44395 0.000961294 50.01508138 0.02829768  +; 0.0022483
226Ra(63.3) 186 9.361 0.0157632 | 0.23160431 | 0.63711817 |+ 0.05253776
226Ra(92.6) 186 9.361 0.015538706 | 0.22866863 | 0.63610751 lt 0.05054011
|
2340/238U =  1.500271405 + 0.1635420056

230Th/234U =

0.373833073

+ 0.135340338

226Ra/230Th =

1.991993377

+ 0.715970571
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Sample=

'NOPI-467-GAM1

Self attenuation correction

Point source
Isotope
Sb125

Eu154,155

Eu154,155
Eu155
Eu155
Eu154
Sb12s
Eu154
Eu154
Sb125
Sb125

A0 = [In(TMYITH)-1]

T = transmitted intensity through sampie or star):dards
| = intensity through empty vial

Empty vial
C . 1124196
keV . LI
27.3 | | 6.67E+05 |
42.9 © 9.01E+05 |
48.6 2.75€+05 |
86.4 | 3.49E405
105 . 2.24E+05 |
123 | 1.84E+06 |
178, 4.30E+04
248 1.14E405
592 2.37E+04
600 1.75E+04
636 1.13E+04

-

 Standard - DP1B!

C 124196
Co1 0 Ao
| 4.21E+05 | 1.24766203
7.59E405  1.08820166
2.48E405  1.05256099
| 3.38E405  1.01609848
. 2.18E+05 | 1.01363693;
1.80E+06  1.01102971
4.34E+04 | 1.00573837
1.13E405 | 1.00441178
2.31E+04  1.01287601
1.81E+04  0.98323917
1.06E+04  1.03231513

_Standard - DM1B_

1/24/986

T A
3.84E+05  1.30135116
7.26E405  1.11186099
2.31E+05 ' 1.08970867
3.29E405 | 1.02979729
2.14E+05  1.02300883:
1.77E406  1.01951837
4.18E+04  1.02470921
1.13E405 | 1.00441178
2.35E+04 | 1.0042433
1.75E404  #DIV/O!
1.10E+04  1.01351406

AO
25455734
10021742
.06312984 .
.03135007
-03019182
02239054
01510633
-01339339
1.00853499
.00286807

#DIV/0!

Sample correction factor (CF) relative to each narmalization standard

Isotope
Sb125
Eu154,155
Eu154,155
Eu155
Eu155
Eu154
Sb125
Eu1d4
Eu154
Sb125
Sbi125

"CF= (AIO of sample)/(A/O of DP1B and DM1B)

keV _ CF(DP1B) |
27.3 . 1.00552658
42.9 ©1.01104185:
48.6 . 1.01004109
86.4 £ 1.01500995 |
105 . 1.01633218
123 | ;1.01123689
. 178 :1.00931351
. 248, 1.00894215,
592 . | 0.99571416;
600 ;  1.01996351
636 #DIV/O!

. CF(OMIB)
1 0.964042126
0.989527848 |
0.975609235
£ 1.001507851
. 1.007021444 |
. 1.00281718
£ 0.990627703
- 1.008942155 |
' 1.004273556
_#DIv/0!
#DIV/O!

Fit a polynomial curve through plot of CF versus keV for peaks < 200 keV using cricket graph.

Calculate CFs for natural series gamma peaks using polynomial equation.

CF (DP1B) equation =
CF (DM1B) equation =

Isotope keV . CF(DPiB) : _ CF(DMiB)

231Th->235U0  25.6 _ - 1.00689888  0.965310878

231Pa 27.4  1.00725301_ 0.967140535

210Pb 46.5  1.01000944  0.981382083

227Ac .50 1.01038764  0.98333614

234U+214Pb_ : 53.2 | 11.01071094 ' 0.985006521 .

234Th->238U  63.3 1.01161684 0.98968703 )

230Th 67.6 1.01195936 0.991456695 il 5
234Th->238U | 92.6 1.01359933 0.999929881 . j C
228Ac->228Ra | 129 1.01532708] | 1.008856562 . 1 ‘

235U+226Ra 186 1 1 ' 1 |

227Th->227Ac | 236 1 { 1 ' ) ‘

212Pb->228Th | 239 | 1 L 1 :

214Pb->226Ra | 242 1 1 1 : i
214Pb->226Ra | 295 ! 1 ; 1 .
214Pb->226Ra | 352 | | 1 I 1 ‘

208T1->228Th | 583 . | 1 ’ 1 1 ‘
214Bi->226Ra 609 ' | 1 1 [ J
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Sample activity calculations

As (Bqlg) =Is*CFs " An~ Wn / ln Ws :
'As = radionuclide activity of sample (Bq/g)
s = peak intensity (cps).
lCFs = correction factor relative to norrnaltzatlon standard n
.Ws « weight of sample (g) _ .
.An = nominal radionuclide actlvny of the normallzat»on standard (Ba/g)
:In = peak intensity (cps)
.Wn = weight of normalization standard (a)
| note Is and In should be background-corrected values

: Q9ugtirmjimﬁ (sec) = 80000 80000
:Weight (g) = 3.001 2.994
[ DP1B counts = Uncertainty =~ DM1B counts = Uncertainty
Isotope keV 1/23/96 1/25/96
231Th->235U 25.6 @ | 2.25E+03 1.31E+402 0 0
231Pa 27.4 | 1.75E+03 1.31E+02 0 0
210Pb _46.5 ! 2.27E+04 2,08E+02 0 0 :
227Ac .50 2.45E+03 1.43E+02 0 0
234U+214Pb 53.2 | | 5.83E+03 1.64E+02 0 0
234Tn->238U | 63.3 | ; | _ 2.11E+04 2.17E+02 0 0
230Th 67.6 | ; 2.50E+03 . 1.10E+02 0 0
234Th->238U 92.6 . 2.62E+04 | 2.42E+402 0 0
228Ac->228Ra 129 | | J ] 4.92E+03 1.64E+02
235U+226Ra | 186 ! ‘ 1.95E+04 2.18E+02 0 0
227Th->227Ac | 236 1.14E+03 1.41E+02 0 0
212Pb->228Th | 239 0 0 5.75E4+04  3.36E+02
| 242 1.45E+04 1.78E402 0 0
| 295 2.85E+04 2.21E+02 0 0
214Pb-; 352 4.28E+04 2.49E+02 0 0
208TI->228Th 583 0 0 8.97E+03 1.28E+02
214Bi->226Ra 609 2.13E+04 1.91E+02 0 0
Isotope keV An (Bg/g) Is In (DP1B) In (DM1B) s (Bg/g) _ Uncertainty
231Th->235U 25.6 0.44395 0 0.028125 0 0 £+ #DIV/O!
231Pa 27.4 0.44395 0 0.021875 0 i 0 + #DIv/O!
210Pb 46.5 9.361 0.01975 0.28375 0 0.65764204 t 0.04978923
227Ac 50 0.44395 ] 0.030625 0 ) ] £ #DIV/O!
234U+214Pb 53.2 9.361 0.002725 0.072875 0 0.35354754 .+ 0.08580879
234Th->238U 63.3 9.361 0.013875 0.26375 ! 0 4270996
230Th 67.6 9.361 0.001 0.03125 | 0 i 293256 ,+1 0.10100019
234Th->238U  92.6 9.361 0.018625 0.3275 | 0 . 0.53924261 .1 0.04467439
228Ac->228Ra . 129 5.5494 0.0022875 0 0.0615 0 0.2094347 '+ 0.05467974
235U+226Ra 186 9.361 0.0107375 0.24375 0 0.41208942 . 0.04237907
227Th->227Ac .~ 236 0.44395 0 0.01425 0 ) 0t #DIV/O!
212Pb->228Th = 239 5.5494 0.017625 0 0.71875 0.13599031 +: 0.00984489
214Pb->226Ra | 242 9.361 0.0103125 0.18125 0 | 0.5322539 + 0.0485169
214Pb->226Ra 295 9.361 0.019125 0.35625 0 0.5022032 t 0.03817185
214Pb->226Ra = 352 9.361 0.025625 0.535 0o 10.44806704 * 0.03155008
208T1->228Th 583 5.5494 0 0 0.112125 . 0. % 0
214Bi->226Ra ' 609 9.361 0.01375 0.26625 0 0.48310996 + 0.03868757
"U(ppb) .= \ 40026.4442 ,
J |
Th(ppb) '- 33394, 70341 T !
Interference Correction ‘\ 1
| . i
Isotope keV | | An (Bg/a) | . Is ._in (DP1B) As (Bg/g) | |
234U(242) 53.2 | 9.361 0.00120331 | 0.04613014 0.24663377 4| 0.02248157
234U(295) 53.2 | |  9.361 | 0.001626607 ' 0.05241473] | 0.29341956 +. 0.02230246
234U(352) 53.2 | 9.361 | 0.001963756 : 0.05698172 ‘ 0.32584566 | +| 0.02294401
235U(63.3) 186 0.44395 | 0.000646366 0.01228678 | | 0.02333916 :+ 0.00200228
235U(92.6) 186 0.44395 : 0.000857681 0.01508138 10.02523072 '+ 0.00209028
226Ra(63.3) 186 | 9.361 | 0.010098556 0.23160431 | 0.40789235 |+ 0.03499332
226Ra(92.6) 186 . 9.361 © 0.009879819 0.22866863} . 0.40418045 +|0.03348496

234U/238U =

0.579771009

t _ 0.072423696

230Th/234U =

1.049542379

t 0.36267031

226Ra/230Th =

1.346479039

+ 0.456456444
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Gamma spectrometry calculations for Nopal | rock powders

Sample= 'NOPI-468-GAM1
i

Self attenuation correction
A0 = In(TMVITM-1] .
T = transmitted intensity through sample or staridards
.1 = intensity through empty vial

_ Point source ) Empty vial iStanQard - DP1B; . _Standard - DM1B.

SRM 4275C ! .. 1/24/96 1/24/96 o 1/24/96
_Isotope <6\ S T ., A0 T A0 T A0
Sb125 _ _ _27.3 | : 6.67E+05 , | 4.21E+05 1.24766203; ; 3.84E+05  1.30135116, 1.20713929
| 42,9 | 9.01E+05 = . 7.59E+05 | 1.08820166 & 7.26E+05 _ 1.11186099 1.07585872
b 2.75E+05 @ = 2.48E+05 | 1.05256099; = 2.31E+05  1.08970867 1.04227011
; 3.49E+05 = 3.38E+05 1 3.29E+05_ 12003,
2.24E+05 , = 2.1BE+05 1 2.14E405 1.01132963 -
1.84E4+06 ' - 1,80E+06 1.0110. , . 1.77E+06  1.01951837; 1.00824188
4.39E+04 ~  4.34E+04 | 1.00573837. = 4.18E+04  1.02470921 01039286 |
1.14E+05 = 1.13E+05  1.00441178| = 1.13E+05  1.00441178; 1.00441178

; 2.37E+04 | 2.31E+04  1.01287601. . 2.35E+04  1.0042433

. 1.75E+04 : . 1.81E+04  0.98323917! ~ 1.75E+04  #DIV/O!

636 . 1.13E+04 | . 1.06E+04  1.03231513| = 1.10E+04  1,01351406

Sample correction factor (CF) relative to each narmalization standard

i Lol J N S B
ICF= (A/O of sample)/(A/O of DP1B and DM1B)

lsotope . keV _ | CF(DP1B) | | CF(OMIB) |
Sb12s | 27.3 | |0.96752105 | 0.927604573
Eu154,155  42.9 | | 0.98865749  0.967619809

Eu154,155 . 48.6 _ . 0.99022301. . 0.956466752 .

Eut55 | B6.4  |0.99706874 0.9838053 ;
Eu155 1105 ; 0.99772374  0.988583483 i
Eul54 | 123 0.99724259 | 0.988939395 |
Sb125 178  :1.00462793'  0.986028862 :
Euls4 248 1 1

Eu154 592 . #DIV/O!  #DIV/O!

Sb125 600 . 0.98636155 #DIV/O!

Sbi25 636 .  0.95194554.  0.969604486

Fit a polynomial g;urye throdgh plot of CF vefsAus:keV’ for peaks < 200 keV using cr:ick:et graph.
Calculate CFs for natural series gamma peaks using polynomial equation.
|

CF (DP1B) equation =
CF (DM1B) equation =

Isotope . .kev  CF(OP1B) =, CF(DM1B)
231Th->235U . 25.6 0.9733296 | _ 0.934333357
231Pa . 27.4  0.97451002' _ 0.9369598
210Pb . 46.5 _  0.98369812,  0.957403313
227A¢ . 50 | 0.9849588 . ' 0.96020833 :
234U+214Pb . 53.2 ' 0.98603647,  0.962606135 | _
234Th->238U 63.3 | :0.98905615| : 0.96932493 ‘
230Th 67.6 0.99019787 0.971865256
234Th->238U | 92.6 0.99566444 | | 0.984028378 ‘
228Ac->228Ra | 129 1.00142359 0.996842484 : i * i :
235U+226Ra 186 1 1 ; ? o !
227Th->227Ac | 236 1 1 ! C '
212Pb->228Th | 239 | 1 1 \
214Pb->226Ra | 242 | 1 1 i f
214Pb->226Ra 295 | 1 i 1 |
214Pb->226Ra | 352 | 1 1 !
208T1->228Th | 583 | 1 ; 1 ! !
‘ 1 1 1 ;

214Bi->226Ra ! 609
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Sheett

Sample activity calculallons

'As (Bajg) =

JAn = nominal radionuclide activity of the normallzatlon standard (Bq/g)

Is CFs An

Wn/ln Ws

As = radlonucllde actlvnty of sarnple (Ba/g)
Is_= peak intensity (cps)

.CFs = correction factor relative to normallzatlon standard n
‘Ws = weight of sample (g)

‘In = peak intensity (cps)
iWn = weight of normalization standard (9
.* note Is and In should be background-corrected values

',ngniiggrtirnve (sec) = 80000. 80000
‘Weight (g) = 3.001, 2.994
DP1B counts | Uncertainty =~ DM1B counts  Uncertainty
Isotope keV . 1/23/96 1/25/96
231Th->235U 256 . 2.25E403 1.31E+02 0 0
231Pa 27.4 . 1.75E403 1.31E+02 0 0
210Pb 46.5 - 2.27E+04  2.08E+02 0 0
227Ac 50 : 2.45E403 1.43E+402 0 0
234U+214Pb 53.2 | ' 5.83E+03 1.64E+02 0 0
234Th->238U 63.3 2.11E+04  2.17E+02 0 0
230Th 67.6 2.50E+03  1.10E+02 0 0
234Th->238U 92.6 2.62E+04 | 2.42E+02 0 0
228Ac->228Ra , 129 0 0 4.92E+03 _ 1.64E+02 |
235U+226Ra 186 1.95E+04 2.18E+02 0 0
227Th->227Ac | 236 1.14E+03 1.41E+02 0 0o
212Pb->228Th 239 0 ) 5.75E+04  3.36E+02
214Pb->226Ra 242 1.45E+04 1.78E+02 0 0
214Pb->226Ra 295 2.85E+04 2.21E+402 0 0
214Pb->226Ra _ 352 4.28E4+04 2.49E+02 0 0
208TI1->228Th 583 0 0 8.97E+03  1.28E+02
214Bi->226Ra 609 2.13E404 1.91E+02 0 0
Isotope keV An (Bq/g) Is . In(DP1B) In (DM1B) . As (Bg/g) | Uncertainty
231Th->235U 25.6 0.44395 0.0009075  0.028125 0 .0.01393809 + 0.00881269
231Pa 27.4 0.44395 0.0014625  0.021875 0 0.02891502 + 0.01150986
210Pb 46.5  9.361 0.021625 . 0.28375 0 0.70155163 t: 0.05144714
227Ac 50 . 0.44395 0 ~ 0.030625 0 ) 0 . #DIVIDY
234U+214Pb §3.2 | 9.361 0.0042625  0.072875 0 0.53970489 + 0.08482787
234Th->238U 63.3 . . 9.361 0.0103625 0.26375 0 ©0.3636391 1, 0.03606199
230Th 67.6 . , 9.361 0.0013375 0.03125 0 1 0.39659141 + 0.10611307
234Th->238U  92.6 9.361 0.01475 0.3275 0 . 0.41963458 +.0.03813539
228Ac->228Ra 129 5.5494 0.00079375 0 0.0615 0.07170142 +:0.05379381
235U+226Ra 186 9.361 0.010475 _ 0.24375 0 0.40214897 +: 0.04285321
227Th->227Ac 236 0.44395 0 0.01425 0 ) 0 . #DIV/O!
212Pb->228Th =~ 239 5.5494 0.018875 0 0.71875 0.14568352 +: 0.00977038
214Pb->226Ra 242 9.361 0.0120875 0.18125 0 0.62407391 t.0.05486883
214Pb->226Ra , 295 9.361 0.0205 0.35625 0 1 0.53848863 + 0.03977543
214Pb->226Ra 352 9.361 0.0295 _  0.535 0 | 0.51599535 + 0.03473421
208TI->228Th 583 5.5494 0 i 0 0.112125 ) 0 0
214Bi->226Ra 609 | 9.361 0.015625 0.26625 0 0.54917146 + 0.0409255
[U(ppb) = 29236.6832
, i |
Th(ppb) = | 35775.0352 ‘ ‘ : o
‘ ‘
Interference Correctloni | ‘
L ; !
Isotope keV | - An (Ba/g} | | Is ._In(DP1B) As (Bg/g)
234U(242) 53.2 9.361 | . 0.002478895 | 0.04613014 - 0.49584257 |+ 0.04359468
234U(295) 53.2 9.361 | | 0.003085137 | 0.05241473 1 0.54311481 |+, 0.04011714
234U(352) 53.2 9.361 | | 0.003386141 | 0.05698172 . | . 0.54832758 |+ 0.03691066
235U(63.3) 186 0.44395 | 0.000471971 : 0.01201277 | ' 0.01743659 |+ _0.00172918
235U(92.6) 186 0.44395 [ 0.000679238 ' 0.01508138 | 1 0.01998803 |+ 0.00181647
226Ra(63.3) 186 9.361 . 0.009997807 | 0.23160431. 0.40395748 | 0.04006036
226Ra{92.6) 186 9.361 1 0.009795763 0.22866863 | 0.40087523 1| 0.03643059

234U/238U =

1.455000252

+_0.188319808

230Th/234U =

0.749565631

+. 0.210021731

226Ra/230Th =

1.018573436

+ 0.28415176
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Gamma spectrometry calculations for Nopal | foc|

Sémp]e-

NOPI-469-G
[]

AM1

powders

Self attenuation

correction |

A0 = [In(T/)L(TM)-1)

T = transmitted intensity through sample or standards

| = intensity through empty via
~ Point source Empty vial Standard - DP1B Standard - DM1B
SRM 4275C 1/24/96 1/24/96 1/24/96
Isotope o T A/O T A0 A/O
Sb125 6.67E+05 4.21E+05 | 1.24766203 3.84E+05 |1.30135116 1.26297329
Eu154,155 9.01E+05 7.59E+05 | 1.08820166 7.26E+05 | 1.11186099 1.10454485
Eu154,155 ~ 2.75E+05 2.48E+05 | 1.05256099 _231E+05 | 1.08870867 1.0652781
Eu165 3.49E+05 3.38E+05 | 1.01609848 3.29E+05 | 1.02979729 1.02979729
Eul155 | 2.24E+05 2.18E+05 | 1.01363693 2.14E+05 | 1.02300883 1.02778251
Eu154 1.84E+06 1.80E+06 | 1.01102971 1.77E+06 | 1.01951837 1.02528447
Sb125 4.39E+04 4.34E+04 | 1.00573837 4.18E+04 | 1.02470921 1.02592686
Eu154 1.14E+05 1.13E+05 1.00441178 1.13E+05 | 1.00441178 1.01339339
Eu154 2.37E+04 2.31E+04 1.01287601 2.35E+04 | 1.0042433 1.00853499
Sb125 500 1.75E+04 1.81E+04 0.98323917 1.75E+04 #DIV/0! 0.9971537
Sb125 636 1.13E+04 1.06E+04 1.03231513 1.10E+04 1.01351406 1.00445106
Sample correction factor (CF) relative to each ngrmalization standard
CF= (AJO of sample)/(A/O of DP1B and DM1B)
Isotope kev CF (DP1B) CF (DM1B)
Sb125 _ 27.3 1.01227196 0.970509212
Eu154,185 | 42.9 1.01501853 0.993419912
Eu154,155 48.6 1.01208206 0.977580637
Eu155 86.4 1.01348177 1
Eu155 105 1.01395528 1.004666316
~ Eu154 123 1.01409925 1.005655704
Sb125 178 1.0200733 1.001188288
Eu154 248 1.00894215 1.008942155
Eu154 592 0.99571416 1.004273556
Sb125 600 1.01415172 #DIV/0!
Sb125 636 0.97300818 0.991057843
Fit a polynomial curve through plot of CF versus keV for peaks < 200 keV using cicket graph.

Calculate CFs for natural series gamma peaks using polynomial equation.

CF (DP1B) equation =
CF (DM1B) equation =

Isotope
231Th->235U
231Pa

210Pb

227Ac_ .
234U+214Pb
234Th->238U
230Th
234Th->238U _
228Ac->228Ra
235U+226Ra
227Th->227Ac
212Pb->228Th

214Pb->226Ra

214Pb->226Ra | 295
214Pb->226Ra | 352 _
208T1->228Th 583
214Bi->226Ra | 609

keV

CF (DP1B)
1.01281648
1.0128755

1.01333491
1.01339794
1.01345182
1.01360281
1

'1.01365989

1.01422118

= bt i 2

CF (DM1B)
0.971636718
0.97320078
0.985375007
0.98704541
0.988473317
0.992474397
0.993987175
1.001230382
1.008861255

1

- e
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Sample activity

alatione]
-~

|

As (Bg/g) = Is * CFs * An * Wn|/ In * Ws o -
As = radionuclide activity of samplg (Bqg/g)
Is = peak intensity (cps) s S S
CFs = correction factor relative to normalization standard n
Ws = weight of sample (g) N e
An = nominal radionuclide activity of the normalizgtionh standard (Bg/g)
In = peak intensity (cps). .
Wn = weight of normalization standard (g) .
* note Is and In should be background-corrected vajues
Counting time (sec) = 80000 80000
Weight (g) = 3.001 2.994
. DP1B counts Uncertainty DM1B counts | Uncertainty
Isotope keV 1/23/96 1/25/96
231Th->235U 25.6 2.25E+03 1.31E+02 0 0
231Pa 27.4 1.75E+03 1.31E+02 0 0
210Pb 46.5 2.27E+04 2.08E+02 0 [
227Ac 50 2.45E+03 1.43E+02 0 0
234U+214Pb 53.2 5.83E+03 1.64E+02 0 0
234Th->238U 63.3 2.11E+04 2.17E+02 0 0
230Th 67.6 | 2.50E+03 1.10E+02 0 0
234Th->238U 92.6 . 2.62E+04 2.42E+02 0 0
228Ac->228Ra | 129 -0 4.92E403 1.64E+02
235U+226Ra 186 2.18E+02 0 0
227Th->227Ac 236 1.41E+02 0 0
212Pb->228Th 239 0 5.75E+04 3.36E+402
214Pb->226Ra 242 1.78E+02 0 0
214Pb->226Ra 295 2.85E + 2.21E+02 0 0
214Pb->226Ra 352 4.28E+04 2.49E+02 0 0
208T1->228Th 583 0 0 8.97E+03 1.28E+02
214Bi->226Ra 609 2.13E+04 1.91E+02 0 0
Isotope keV An (Bqg/g) Is In (DP1B) In (DM1B) As (Bg/g) Uncertainty
231Th->235U 25.6 0.44395 0.0025125 0.028125 0 0.04019462 |+| 0.01161525
231Pa 27.4 0.44395 0.001825 0.021875 0 0.03754002 [+| 0.00770699
210Pb 46.5 9.361 0.04575 0.28375 0 1.53045303 |+| 0.10011628
227Ac 50 0.44395 0.0028875 0.030625 0 0.04244724 |+| 0.01153119
234U+214Pb 53.2 9.361 0.00775 0.072875 0 1.00957368 |+ 0.1207054
234Th->238U 63.3 9.361 0.026125 0.26375 0 0.94046667 |+| 0.06794142
230Th | 67.6 9.361 0.0034625 0.03125 o 1.05206797 || 0.15525096
234Th->238U 92.6 9.361 0.03175 0.3275 .0 0.92077507 || 0.06559753
28Ac->228Re 129 5.5494 0.001185 [ 0.0615 0.10852042 |+| 0.07216049
235U+226Ra 186 9.361 0.025125 0.24375 0 0.96554656 |+| 0.07191296
227Th->227Ac 236 0.44395 0.00066375 0.01425 0 0.02069251 || 0.01557674
212Pb->228Th 239 5.5494 0.01975 0 0.71875 0.15258955:+| 0.01067838
214Pb->226Ra 242 9.361 0.02325 0.18125 0 1.20159114 4] 0.08716009
214Pb->226Ra 295 9.361 0.040875 0.35625 0 1.07476785(+| 0.07136692
214Pb->226Ra | 352 9.361 0.05875 0.535 0 1.02864582 || 0.06546407
208T)->228Th | 583 5.5494 0 .0 0.112125 L R &3 B
214Bi->226Ra 609 9.361 0.032875 0.26625 4] 1.1666126 |+ 0.07698105
U{ppb) |=| 75613.7778 _
Thippb) |= | 37470.9265
Interference Correction
Isotope keV. An (Bg/g) Is | In{DP1B) As(Baig) | |
234U(242) §3.2 9.361 0.00431928 | 0.04613014 0.88887662 |+ 0.06447664
234U(295) 53.2 9.361 0.005402454 | 0.05241473 0.97848134 |+} 0.06497329
234U(352) §3.2 9.361 0.00600471 |0.05698172 1.00039465 |+| 0.06366614
235U(63.3) 186 0.44395 0.001219421 | 0.0123109 0.04400352 1} 0.00317891
235U(92.6) 186 0.44395 0.001462088 | 0.01508138 0.04306813 |t} 0.00306824
226Ra(63.3) 186 9.361 0.023921944 | 0.23160431 0.96752367 |+| 0.06989607
226Ra(92.6) 186 9.361 0.023662913 | 0.22866863 | 0.96933388 || 0.06905694
234U/238U |= | 1.016428931 +| 0.091704304
230Th/234U |= | 1.100584445 +| 0.172960695
226Ra/230Th|= | 0.919639887 +] 0.140663076
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Sheett

Gamma spectrometry calculations for Nopal | rock powders

Sample= 'NOPI-470-GAM1

Self attenuation correction Lo 7 i
A/O = [IN{T/Q)JITM-1] .
.T = transmitted intensity through sample or standards
_| = intensity through empty wal

Point source L Empty vial - Standard DP1B .. Standard - DM1B.
SRM 4275C ;. 1/24/96 1 1/24/96 . .. 1/24/96 o :
Isotope _ keV L o T . A/O . T i A/O T A0 .
Sb125 . 27.3 | | 6.67E+05 | . 4.21E+05 :1.24766203 = 3.84E+05  1.30135116] 24493327
Eu154,165 = 42.9 |  9.01E+05 . , 7.59E+05  1.08820166,6  7.26E+05  1.11186099, .09029626
Eu154,155 ~ 48.6 @ = 2.75E+05 | 2.48E+05  1.05256099 , 2.31E+05 1. 089708671 .05465212
Eu1s5 . 86.4 ~  3.49E+05 ‘ I _3.38E+05  1.01609848 = 3.29E+05 . 1.02979729; .02061037 ;
_Eu155 . 105 . 2.24E+05 i _2.18E+05 1.01363693 = 2.14E+05 . 1.02300883 .01829404 ;
Eu154 . 123 . 1.84E+06 ; 1.B0E+06  1.01102971 . = 1.77E+06__  1.01951837; .01383823 |
Sb125 ! 178 | | 4.39E+04 | | 4.34E+04 | 1.00573837 | 4.18E+04  1.02470921 01156549
Eu154 ;248 . 1.4E+05 | | 1.13E+05  1.00441178; 1.13E+05  1.00441178 .00441178:
Eu154 L0592 | 2.37E+04 i . 2.31E+04  1.01287601 2.35E+04  1.0042433 . .00211566 |
Sb125 , 600 : = 1.75E+04 . . 1.81E+04  0.98323917 ' 1.75E+04  #DIV/O! ! 0. 98323917‘
0. 98695603.

Sb125 . 636 |  1.13E+04 , . 1.06E+04  1.03231513 _ 1.10E+04  1.01351406

Sample correction factor (CF) relative to each normalization standard

"CF= (A/O_of sample)/(A/O of DP1B and DM1B)

isotope . keV | . CF(DP1B) .  CF(DMIB) .
Sb125  27.3 . 0.9978129 | | 0.956646681
Eu154,155 = 42,9 : 1.00192482  0.980604827 :
Eui54,155 | 48.6 .  1.00198671  0.967829427 .
Eu155 © B6.4 ‘1.00444041. : 0.991078807 |
Eui55 105 _ 1.00459446  0.995391254
EuiS4 123 | [1.00277788. . 0.994428597
Sb125 | 178 | | 1.00579387  0.98717322 |
Euis4 248 | . 1 1
Eul54  : 592  0.98937644  0.99788135 ,
Sb125 . 600 . | 1 © . #DIV/O!
Sb12s . 636 . . 0.9560608 0.973796088 |

Fit a polynomial curve throﬁgh plot of CF vers>urs, ke\( for peaks < 2b0 keV using cr:ick:et graph.
Calculate CFs for natural series gamma peaks using potynomial equation.

CF (DP1B) equation =
CF (DM1B) equation =

Isotope _ kev ' CF(DP1B) . . CF(DMIB) |
231Th->235U _ 25.6 0.99826592  0.957677918
231Pa ~ 27.4  0.998502 = 0.959389533
210Pb © 46.5  1.00033962  0.972712271
227Ac . 50 .  1.00059176 0.97454026 ;
234U+214Pb = 53,2 : {1.00080729| | 0.976102875 L ; .
234Th->238U _ 63.3 | 1.00141123 0.980481415 o ;
230Th . 67.6 1 | 1.00163957 0.982136908 | ‘
234Th->238U | 92.6 1.00273289 0.990063437 .
228Ac->228Ra | 129 1.00388472 0.998414203 |
235U+226Ra 186 1 1 i : !
227Th->227Ac | 236 | 1 1 : i ;
212Pb->228Th | 239 1 1 ‘ ! : :
214Pb->226Ra | 242 1 1 i | .
214Pb->226Ra | 295 1 1 ‘ | ‘
214Pb->226Ra | 352 1 1 ! | !
208T)->228Th 583 1 i 1 : ‘ J
214Bi->226Ra_| 609 1 ! 1 : ;

i | I

l f I 1

+ t i 1

I Il 1 i
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Sample activity calculations

s (Ba/g) -

|s CFs " An " Wn/In Ws

As = radionuclide activity of sample (Bqg/g)

Is = peak intensity (cps)
CFs = correction factor relative to normallzatlon standard n

'Ws = weight of sample (g)

-An = nominal radionuclide activity oi the normallzahon standard (Bq/g)

.In = peak intensity (cps) o
i |Wn_= weight of normalization standard | (@) o
| 1" note Is and In should be background-corrected ya!ugs

Countmg tnme (sec) BOQQOT 80000
Weught (g) - 3.001, 2.994
B DP1B coug,tgﬁ Uncertainty =~ DM1B counts  Uncertainty |
Isotope keV. 1/23/96 _ 1/25/96
231Th->235U 25.6 2.25E+03 1.31E+02 0 0
231Pa 27.4 1.75E+03 1.31E+02 0 0
210Pb 46.5 2.27E+04 2.08E+02 0 o]
227Ac 50 2.45E403 1.43E+02 0 0
234U+214Pb 53. 2 5.83E+03 = 1.64E+02 0 0
234Th->238U 63.3 2.11E+04  2.17E+02 0 0
230Th 67.6 2.50E+03 1.10E+02 0 0
234Th->238U 92.6 2.62E+04 2.42E+02 0 0
228Ac->228Ra © 129 : o . 0 4.92E+03 1.64E402 -
235U+226Ra | 186 @ 1.95E+04 2.18E+02 0 0 ;
227Th->227Ac | 236 | |  1.14E403 1.41E+02 0 0 ;
212Pb->228Th = 239 0 0 5.75E+04 3.36E+02
214Pb->226Ra 242 1.45E+04 1.78E+02 0 0
214Pb->226Ra . 295 2.85E+04 2.21E+02 0 0
214Pb->226Ra = 352 4.28E+04 2.49E+02 0 0
208TI->228Th 583 0 0 8.97E+03 1.28E+02
214Bi->226Ra 609 2.13E+04 1.91E+02 0 0
Isotope keV ' An (Bq/g) Is In (DP1B) In (DM1B) . As (Ba/g) . . Uncertainty
231Th->235U 25.6 0.44395 0.0041875 0.028125 0 . 0.0660066 + 0.0138371
231Pa 27.4 0.44395 0.0039375 0.021875 0 . 0.07981789 +: 0.01690983
210Pb 46.5 9.361 0.055625 0.28375 0 . 1.83632104 .+ 0.11870787
227Ac 50 0.44395 0.005 0.030625 0 . 0.0725487 k3 0.01278006
234U+214Pb 53.2 9.361 0.01075 0.072875 0 1. 38244335 i 0.13715657
234Th->238U 63.3 9.361 0.03675 0.26375 0 . 1.30660501 't 0.08830379
230Th 67.6 9.361 0.004175 0.03125 0 1.25309766 ‘ij 0.16628784
234Th->238U = 92.6 9.361 0.045125 0.3275 0 . 1.29377322 .+ 0.08740239
228Ac->228Ra = 129 5.5494 0.001625 0 0.0615 .0.14724917 +  0.06051681
235U+226Ra = 186 9.361 0.03125 0.24375 0 . 1.20052825 t,0.08674698
227Th->227Ac = 236 0.44395 0.001575 0.01425 0 . 0.04908451 1+ 0.0188567
212Pb->228Th = 239 5.5494 0.0195 0 0.71875 . 0.15060782 1&; 0.01063461
214Pb->226Ra | 242 9.361 0.025625 0.18125 0 . 1.32389287 ' +: 0.09569198
214Pb->226Ra , 295 9.361 . 0.047125 0.358625 0 . 1.23869241 .+ 0.08164246
214Pb->226Ra | 352 9.361 | 0.071 0.535 0 1.24271503: 11 0.0784203
208T|->228Th = 6§83 5.5494 0 0 0.112125 i LT 0
214Bi->226Ra 609 9.361 0.036375 0.26625 0 . 1.27932348 t 0.08520897
U(ppb) = 105051.4 :
Th(ppb) ‘= _36984.2787 ; :' |
; P ; |
Interference Correction’ i ,
Isotope keV | _An (Bg/q) . Is In (DP1B) As (Bg/g)}
234U(242) 53.2 9.361 . 0.006968831 , 0.04613014 | 1.4157695 '+ 0.10233289
234U(295) 53.2 9.361 0.008043502 | 0.05241473 ! 1.43816666 ' +| 0.09478985
234U(352}) 53.2 9.361 _ 0.008640798 0.05698172; 1.4211364 |+ 0.0896794
235U(63.3) 186 0.44395 | 0.001694726 | 0.01216283 | . 0.06187906  + 0.00418195
235U(92.6) 186 0.44395 - 0.002078006 : 0.01508138 ; . 0.0611906 |+ 0.0041338
) i
226Ra(63.3) 186 9.361 i1 0.029557663 | 0.23160431 i 1.19506198 |+, 0.08076542
226Ra(92.6) 186 9.361 ' 0.029171994 ¢ 1.19461102 |+| 0.08070337

0.22866863
C

0.093299579

234U/238U = 1.090631202 t
230Th/234U = 0.879351851 +  0.125474741
226Ra/230Th =~ 0.953686229 + 0.129985289
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Sheet1

Gamma spectrometry calculations for Nopal | rock powders

i

. vl
Sample= ,NOP[—m—gAMt

il = intensity through empty vial

Point source . Empty vial :Standard-DmB;

1 Standard - DM1B,
SRM 4275C L. 1/24/96 0 1/24/96 ) i 1/24/96
Isotope . keV | | ! o T . A0 T
Sb125  27.3 | | 6.67E+05 | 4.21E+05  1.24766203 | 3.84E+05
Eu154,155 , 42.9 .  9.01E+05 7.59E+05  1.08820166 | 7.26E+05
Eu154,155  48.6  _ 2.75E+05 _ _ 2.48E+05  1.05256099 2.31E+05
Eul55  86.4 - 3.49E+05  3.38E+05 _1.01609848 3.29E+05
Euts5 105 = 224E+05 . = 2.18E+05  1.01363693, 2.14E+05
Eul54 123 1.80E+06 1.01102971, 1.77E+06
§b125 L 178 4 | 4.34E404  1.00573837: | 4.18E+04
Euts4 | 248 | | =405 1.13E405 1.00441178 1.13E+05
_ Euts4 692 | | 2.37E+04 | 2.31E+04  1.01287601; 2.35E+04
Sb12s | 600 | | 1.75E+04 | ' 1.81E+04  0.98323917) 1.75E404
Sb125 | 636 | | 1.13E+04 |  1.06E+04  1.03231513 | 1.10E+04

;

LESE

: |
!

AID A0
1.30135116 1.29371776
1.11186099 . 1.11112345
1.08970867 : 1.07619771
" 1.02979729 1.02364824 .
. 1.02300883 | 1.02300883 |
1.01951837! 54
1.02470921 .01156549 |
. 1.00441178 1.00887589
©1.0042433 1.0042433 -

#DIvVIOL 0.98874265
1.01351406 1.00895538

Sample correction factor (CF) relative to each ndrmalization standard

|CF= (AJO of sample)/{A/O of DP1B and DM1B) |

lsotope  keV . CF(DP1B) . _ CF (DMIB)

Sb125 . 27.3 : . 1.03691363  0.994134254
Eu154,155 & 42.9 .1.02106392 0.999336662
Eu154,155  48.6 =  1.02245639  0.987601312

Eu155 . 86.4 . 1100743014  0.994028872

Eu155 . 105 . 1.00924582 1 .

Eu154 o123 01.01123689  1.00281718

Sb125 178 1.00579387 0.98717322

Eu154 248 1.,0044445  1.004444503

Eut54 592 | 0.99147703 1

Sb125 . 600 1.00559729 ~  #DIv/O!

Sb125 . 636 . | 0.9773715 |  0.995502108

Fit a polynomial curve through plot of CF versus keV for peaks < 200 keV using cricket graph.

Calculate CFs for natural §%de§ gamma peaks using polynomial equation.

4

- }
CF (DP1B) equation =
CF (DM1B) equation =

Isotope " keV _  CF(DPIB) . . CF (DMIB)

231Th->235U , 25.6 _ 1.03326216  _ 0.99149064
231Pa  27.4 .03205223  0.991815256
210Pb | 46.5 .02263443  0.994341982
227Ac . 50 02134223 0.99468867

234U+214Pb | 53.2

234Th-»238U , 63.3

-02023762 | 0.994985028
01714245 0.995815441

230Th . _67.6 .01597219 . 0.996129414

234Th->238U 92.6 .01036895 0.997632721 ;

- || .

228Ac->228Ra | 129 .00446582 0.888216487

235U+226Ra | 186 | | 1 1 il ' !
227Th->227Ac | 236 1 1 ‘

212Pb->228Th | 239 1 1 ;
214Pb->226Ra . 242 | 1 1 , ‘

214Pb->226Ra___ 295 1 1 P

214Pb->226Ra 352 1 1 Ll

208TI->228Th 583 1 ‘ 1 ;

214Bi->226Ra . 609 1 ; 1 f
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Sheet1

Sample activity calculations

As (By/g) =

Is*CFs” An * Wn‘/ In*Ws
_As = radionuclide actwlty of sample (Bg/g)
Is = peak intensity (cps)
.CFs = correction factor relative to normahzauon standard n
‘Ws = weight of sample (g)
_An = nominal radionuclide activity of the normahzatlon standard (Bq/g)
_In = peak intensity (cps) ‘
AWn = weight of normalization standard (a) .
* note Is and In should be background-corrected values

| . -
{ Counting time (sec) = 80000, 80000;
Weight (q) = 3.001, 2.994
DP1B counts - Uncertainty . ~DMI1B counts Uncertainty
1§9t9pe keV 1/23/96 1/25/96
231Th->235U 25.6 2.25E+03 1.31E+02 0 0
231Pa_ 27.4 1.75E+03 1.31E+02 0 0
210Pb 46.5 2.27E+04 2.08E+02 0 0
227Ac 50 2.45E+03 1.43E+02 0 0
234U+214Pb 53.2 5.83E+03 1.64E+02 0 0
234Th->238U 63.3 2.11E+04 2.17E+02 o] 0
230Th 67.6 2.50E+03 1.10E+02 0 0
234Th->238U 92.6 2.62E+04 2.42E+02 1] 0
228Ac->228Ra 129 0 \ 0 4.92E+03 1.64E+02
235U+226Ra . 186 1.95E+04 2.18E+02 0 0
227Th->227Ac 236 1.14E+03 1.41E+02 0 0
212Pb->228Th 239 0 0 5.75E+04 3.36E+02
214Pb->226Ra 242 1.45E404 1.78E+02 0 0
214Pb->226Ra = 295 2.85E+04 2.21E+02 0 0
214Pb->226Ra =~ 352 4.28E+04 2.49E+02 0 0
208T1->228Th 583 0 0 8.97E+03 1.28E+02
214Bi->226Ra 609 2.13E+04 1.91E+02 0 0
Isotope keV n {Bqg/g) Is _in (DP1B) in (DM1B) . s {Bg/g) . . Uncertainty
231Th->235U 25.6 0.44395 0.28875 0.028125 0 £ 4.70792304 + 0.40405808
231Pa 27.4 0.44395 0.25125 0.021875 0 . 5.26076681 + 0.51737599
210Pb 46.5 9.361 2.85 0.28375 0 . 96.1184929 + 5.840287
227Ac 50 0.44395 0.3025 0.030625 0 . 4.4772355 + 0.38390885
234U+214Pb 53.2 9.361 0.725 0.072875 0 . 94.9813475 + 6.34994752
234Th->238U 63.3 9.361 2.8 0.26375 0 . 101.047342 + 6.1590165
230Th 67.6 9.361 0.31375 0.03125 0 . 95.4537696 + 7.1665368
234Th->238U = 92,6 9.361 3.425 0.3275 0 .98.8796261 + 6.00894452
228Ac->228Ra = 129 5.5494 0 0 0.06156 . 0 £ #DIVIO!
235U+226Ra = 186 9.361 2.4875 0.24375 0 . 95.4983829 + 5.83751106
227Th->227Ac = 236 0.44395 0.135 0.014256 0 . 4.20444109 + 0.60282935
212Pb->228Th 239 5.5494 0.02125 0 0.71875 . 0.16401456 + 0.03202275
214Pb->226Ra 242 9.361 1.825 0.18125 0 1 94.2241886 + 5.78183165
214Pb->226Ra ' 295 9.361 3.6125 0.35625 0 1 94.8922044 + 5.74526322
214Pb->226Ra , 352 9.361 5.4125 0.535 0o | 94.6720279 t 5.70962816
208T1->228Th 583 5.5494 0 R 0 0.112125 . o .. #DIvV/O!
2148Bi->226Ra 609 9.361 2.6875 . 0.26625 0 94.4574918 + 5.73667784
: I
Ulppb) = 8124233.95] !
T |
‘Thippb) = 40276.5296: :
; L
Interference Correction . w
Isotope keV An (Bg/q) Is In (DP1B) As (Bg/g)
234U(242) 53.2 9.361 0.455706953 | 0.04613014 1 94.3147777 +.5.78739043
234U(295) 53.2 9.361 . 0.517525718 | 0.05241473 | 94.2665131 .+ 5.70738064
234U(352) 53.2 9.361 ‘ 0.564210494 0.056981723 94.5332314_t  5.7012574
235U(63.3) 186 0.44395 0.131150347 | 0.01235389 4.71145374 + 0.2871715
235U(92.6) 186 0.44395 0.15772125 [ 0.01508138 4.6412893 '+ 0.28205254
226Ra(63.3) 186 9.361 2.35856 | 0.23160431 95.2966952 .+  5.80850333
226Ra(92.6) 186 9.361 | 2.32977875 10.22866863 ;95.3423061 .+ 5.79398052
234U/238U 0.933933594 0.05894471
230Th/234U 1.011468103 0.077725998

226Ra/230Th =

0.998354445

0.075716599
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Sheet1

Gamma spectrometry calculations for Nopal | fock powders |

Sarrrple-

[NOPI-472-GAM1 :

Self attenuation correction i |

Point source

SRM 4275C
Isotope

_ Sb125

~ Eu154,1565

Eu154,155
Eu155
Eut55

| Euts4_
Sb125
Eu154
Eu154
Sb 25
Sb125

‘A0 = In(TVITA-]
T= transmmed intensity through sample or sta dards

I = intensity through empty vral

keV
27.3
42.9
48.6
86.4
105
123
178
248

592

600

636

Empty vial f | Standard - DP1B)]

1/24/96 1/24/96 |
! T
6.67E+05 4.21E+05 |
9.01E+05 7.59E405 |
2.75E+05 2.48E405 |
3.49E+05 3.38E+405
2,24E405 2.18E+05
.o 1.B4E+06 1.80E+06
[ | 4.39E+04 4.34E+04
i 1.14E+05 1.13E405
. i 2.31E+04
[ ; 1.81E+04
1 1. 13E+04 i 1.06E+04

& B
; 0

AIQ
1.24766203

1.08820166 |
1.06256099 '

$1.01609848
1. 01363693

i

t

l
i

'1.01102971

©1.00573837
1.00441178

0.98323917

1.01287601A

$1.03231513

i
}
I

Standard - DM1B
1/24/96
T
3.84E+05
7.26E+05
2.31E+405
3.29E+05_
2.14E405
1.77E+06
4.18E+04
1.13E+05
2.35E404
1.75E+04
1.10E+04

Ao A0
1.30135116 1.47580518
'1.11186099 | 1.1448916

1.08970867 | 1.09431524 .
'1.02979729 1.02979729
"1.02300883 : 1.02538823

1.01951837, 1.01951837

1.02470921 1.01867848
11.00441178 1.00887589
£ 1.0042433 | #0IV/O!

#DIV/0! 0.98051783 |
©1.01351406 | 1.02752754

Sample correctlon factor (CF) relative to each ndrmalization standard

_ Isotope
. _8b125
. Eu154 155
Eu154,165
Eu165
Eu155
Eu154
_ Sb125
Eu154
Eu154
Sb125
Sbi125

GF= (MO, of sample)i(AIO of DP1B and DM18) | _

ke\/
27.3
42.9

48.6

86.4
105
123
178
248
592
600
636

. . CF(DP1B) .
| 1.18285653
. 1.05209507°
. 1.0396692 |
1.01348177
£1.01159321
- 1.00839606 '
©1.01286628
©1.0044445
_#DIV/O!
,0.99723227
0. 99536228

CF (DM1B)
1.134056072

' 1.020707496 :
©1.004227338

1

' 1.002325886 .

1

©0.994114693
| 1.004444503

#DIV/0!
#DIV/0)

: 1.013826623 |

Fit a polynomlal curve through plot of CF versus keV for peaks < 200 _keV using cncket graph.

Calculate CFs for natural series

CF (DP1B) equation =
CF (DM1B) equation =

o

gamma peaks using polynomial equation.

Isotope _ keV , CE(OP1B) . . CF (DMiB)

231Th->235U : 25.6 | 1.13914601  1.163644164

231Pa 27.4 1.132506121  1.160220935

210Pb 46.5 . 1.08082309  1.133575457

227Ac. 50 | |1.07373175! | 1.129919479 ]

234U+214Pb  53.2 1.06766988, | 1.126794251 :

234Th->238U , 63.3 | :1.05068417. | 1.11803717 .

230Th 67.6 1.04426199 . | 1.114726183 |

234Th->238U_ | 92.6 | ' 1.01351253 | | 1.098873126 | :
228Ac->228Ra | 129 098111732 | 1.082171594 ‘

235U+226Ra 186 1 3 1 .

227Th->227Ac | 236 1 | 1 il

212Pb->228Th | 239 1 | 1

214Pb->226Ra | 242 1 ': 1

214Pb->226Ra | 295 ; 1 ‘ 1 ! ;
214Pb->226Ra | 352 | | 1 1 r’ }
208TI->228Th 583 1 ) 1 ‘ '
214Bi->226Ra | 609 | 1 1 ‘
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Sheet1

Sample activity calculatlons i
As (Bq/g) - Is CFs An Wn / In*Ws
I ‘As = radlonucllde activity of sample (Bq/g)
Is = peak intensity (cps)
{CFs = correction factor relative to normahzatlon standard n
| Ws = weight of sample (g)
An = nominal radionuclide activity of the normallzatlon standard (Bq/g)
iIn = peak intensity (cps)
Wn = weight of normalization standard (9) ,
* note Is and In should be background-corrected values

80000"

"Counting time (sec) = ' 80000
‘Weight (%} L. | 3.001, 2.994
|
N ; ‘ i DP1B counts Uﬁnﬁcﬁertamty _DM1B counts = Uncertainty
1sotope L okeV | | 1/23/96 . 1/25/96
231Th->235U ;| 25.6 | : 2.25E4+03  1.31E+02 0 0
231Pa 274 | 1.75E+03 - 1.31E+02 0 0
210Pb I 46.5 | . 2.27E+04 _ 2.08E+02 0 0
227Ac P50 I 2.45E+403  1.43E+02 0 0
234U+214Pb 53.2 5.83E+03  1.64E+02 0 0
234Th->238U = 63.3 | 2.11E+04  2.17E+02 0 0
230Th 67.6 | 2.50E+03  1.10E+02 0 0
234Th->238U 92.6 2.62E+04 2.42E+02 0 0
228Ac->228Ra . 129 | 0 ] 0 . 4.92E+03 _ 1.64E+02
235U+226Ra = 186 1.95E+04 2.18E+02 0 i 0
227Th->227Ac . 236 | 1.14E403  1.41E+02 0 i 0
212Pb->228Th 239 0 ) 0 ~ 5.75E+04 _ 3.36E+02
214Pb->226Ra = 242 1.45E+04 1.78E+02 0 ) 0
214Pb->226Ra _ 295 2.85E+04 221E+02 0 ) 0
214Pb->226Ra . 352 4.28E+04  2.49E+02 0 ) 0
208T1->228Th 583 | 0 . 0 ~ 8.97E+03  1.28E+02
214Bi->226Ra | 609 2.13E+04 ' 1.91E+02 0 _ 0
Isotope . keV ] An (Balg) . | Is in (DP1B) In (DM1B) . As (Bg/g) | . Uncertainty
231Th->235U | 25.6 ! 0.44395 0.015126 0.028125 0 . 0.27196706 '+ 0.03261031
231Pa 27.4 0.44385 0.0105625 0.021875 0 - 0.24276903 |+ 0.03972194
210Pb 46.5 19.361 0.19875 0.28375 0 | 7.08676652 +. 0.43683604
227Ac 50 0.44395 0.01475 0.030625 0 . 0.2295862 + 0.02949511
234U+214Pb 53.2 | 9.361 0.046625 0.072875 0 . 6.3943958 t 0.48118528
234Th->238U  63.3 | 9.361 0.14875 0.26375 0 5.54700987 +.0.34684782
230Th 67.6 9.361 0.021875 0.03125 0 1 6.84273556 + 0.74758256
234Th->238U = 92.6 9.361 0.18 0.3275 0 . 5.21449875 + 0.32394626
228Ac->228Ra 129 5.5494 0 0 0.0615 _ 0 +. #DIV/O!
235U+226Ra . 186 . 9.361 0.156256 0.24375 0 6.00064103 +: 0.37574656
227Th->227Ac | 236 | 0.44395 0.0070625 0.01425 0 0.22002785 +, 0.04909463
212Pb->228Th = 239 5.5494 0.014875 0 0.71875 0.11484845 :+. 0.01394096
214Pb->226Ra 242 | 9.361 0.1245 0.18125 0 6.43003862 +' 0.40521998
214Pb->226Ra = 295 | 9.361 0.235 0.35625 0 . 6.17497544 + 0.3783325
214Pb->226Ra | 352 | 9.361 | 0.34875 = 0.535 . | o - . 6.1021472 + 0.37059494
208TI->228Th | 583 | | 5.5494 | 0 . 0 |, 0112125 o N 0O it 0
214Bi->226Ra | 609 ! 9.361 0.1725 0.26625 % 4] . 6.06487324 i 0.37426695
U(ppb) [=| 445981.111] ; ‘
! | ' |
Th(ppb) |= 28202.96551 { ‘ }
B H |
Interference Correction : | : 1
J ‘
Isotope . keV An (Ba/g) Is In (DP1B) As (Bg/g)
234U(242) | 53.2 9.361 0.02825405 | 0.046130t4 6.12146181 +| 0.38577352
234U(295) . 53.2 9.361 . 0.033128403 | 0.05241473 6.31693427 +| 0.38703013
234U(352) 53.2 | 9.361 I 0.03626466_; 0.05698172 6.36073502 |+ 0.38629946
1 ; ! '
235U(63.3) 186 0.44395 0.007197121 1 0.01276128 0.25037938 |+: 0.01565592
235U(92.6) | 186 0.44395 0.008289 0.01508138 0.24400305 i‘ 0.01515848
I I | ]
226Ra(63.3) 186 9.361 : 0.149400063 | 0.23160431 6.03846263 |+| 0.37757777
226Ra(92.6) 186 9.361 0.147961 0.22866863 6.0570746 '+ 0.37629056
234U/238U = 1.129685576 + 0.075979744
230Th/234U = 1.091976356 '+ 0.122329192
226Ra/230Th = 0.882463244 + 0.097654236
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Sheet1

Gamma spectrometry calculations for Nopal | rock powders !

Sample= 'NOPI-473-GAM1

Self attenuation correction
A/O = [In{T/MI(TN)-1]
‘T = transmitted intensity through sample or standards
| = intensity through empty vial

Point source .. Emptyvial =~ Standard - DP1B. ' Standard - DM1B,

SRM 4275C . 1/24/96 1/24/96 .. 1/24/96
Isotope . kev | o T . AIO T . A/O . A/O .
Sb125  27.3 - B.67E+05 = = 4.21E+05  1.24766203! = 3.84E+05  1.30135116: 1.35339354
Eu154,155 ~ 42.9 ~  9.01€+05 7.59E+05  1.08820166: = 7.26E+05  1.11186099: 1.12384555
Eu154,166 ~ 48.6 =~ 2.75E+05 . ' 2.48E+05  1.05256099 = 2.31E+05  1.08970867 1.08289622
Eu155 . 86.4 = 3.49E+05 & = 3.38E+05 1.01609848  3.29E+05  1.02979729 1.02517628
Eut55 105 | 2.24E+05 = 2.18E+05  1.01363693. = 2.14E+05  1.02300883 1.02300883
Eu154 . 123 1.B4E+06  ~ 1.80E+06  1.01102971 = 1.77E+06  1.01951837: 1.01951837
Sb125 © 178 | 4.39E+04 | 4.34E+04 . 1.00573837 = 4.18E+04  1.02470921 1.02470921
Eu154 . 248 . . 1.14E+05 = 1.13E+05 1.00441178 = 1.13E+05  1.00441178 1.00887589
Eu154 | 592 . 2.37E+04 2.31E+04 | 1.01287601 2.35E+04  1.0042433 0.99580418 .
Sb125 . 600 = 1.75E+04 = 1.81E+04  0.98323817 = 1.75E+04 #DIV/O! 0.98598069
£ 1.01812821

Sb125 636 | 1.13E+04  _ 1.06E+04  1.03231513 . 1.10E+04 _1.01351406

f

Sample correction factor (CF) relative to each normalization standard i

'CF= (A/O of sample)/(A/O of DP1B and DM1B)

Isotope ~ kev ~ CF(DP1B) = CF(DMiB)
Sb125  27.3  1.08474371 1.039991039
Eu154,155  42.9 1.03275485,  1.010778822
Eu154,155  48.6 1.02882041  0.993748378
Eu155 . 86.4 © 1.00893397  0.995512694
Eui55 105 1.00924582 1
Eu154 . 123 1.00839606 | 1
Sb12s 178 , 1.0188626 1 i
Eu154 248 1.0044445  1.004444503
Eut54 . 592 . 0.98314519  0.991596539
Sb125 600 : :1.00278825 #DIV/O!
Sb125 . 636 0.98625718  1.004552621

Flt “a polynomial curve through plot of CF versus keV for peaks < 200 keV using cncket graph.
Calcuiale CFs for natural series gamma peaks using polynomial equahon

CF (DP1B) equation =
CF (DM1B) equation =

Isotope . kev ' CF(DP1B) = CF(DMIB)

231Th->235U ~ 25.6 1.0691348  1.026588002

231Pa ~27.4 _ 1.06603619  1.025112472

210Pb ~ 46.5 _ 1.04191744  1.013627352

227Ac¢ . 50  1.03860815. = 1.0120515 :
234U+214Pb  63.2 . 1.03577928:  1.010704418 ‘
234Th->238U : 63.3 _ . 1.02785261 1.006929814

230Th __67.6 1.0248556 | 1.005502665

234Th->238U | 92.6 1.01050585| ' 0.998669451 :
228Ac->228Ra | 129 ' 0. 99538808 | 0.991470514 '

T

1

235U+226Ra 186 .
227Th->227Ac 236

212Pb->228Th 239

214Pb->226Ra . 242

214Pb->226Ra 295

214Pb->226Ra . 352 !
208T1->228Th 583 |

PR PR PR DR PP Y IR Y
- [ |l | =

214Bi->226Ra 609
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Sample activity calculations

As (Bq/g) =

I:s'CFs'An'WnE/In'Ws .
As = radionuclide activity of sample (Ba/g)
Is = peak intensity (cps)

.CFs = correction factor relative to normalization standard n
‘Ws = weight of sample (g} . o .
~An = nominal radionuclide activity of the normalization standard (Bq/g)
In = peak intensity (cps) .
_Wn = weight of normalization standard (g)

* note Is and In should be background-corrected vaiués

.Counting time {sec) = 80000, 80000
‘Weight (g) = 3.001. 2.994
DP1B counts  Uncertainty ~ DMI1B counts = Uncertainty
Isotope keV | . 1/23/96 . 1/25/96
231Th->235U 25.6 | 2.25E+03 _ 1.31E+02 0 0
231Pa 27.4 | 1.75E+03 1.31E+02 0 0
210Pb 46.5 | 2.27E+04 2.08E+02 0 0
227Ac 50 ; 2.45E+03 1.43E402 0 0
234U+214Pb 5§3.2 . 5.83E+03 1.64E+02 0 0
234Th->238U 63.3 2.11E+04 2.17E402 0 0
230Th 67.6 . 2.50E+03 1.10E+02 0 0
234Th->238U 92.6 . 2.62E+04 2.42€+02 0 0
228Ac->228Ra = 129 0 . 0 4.92E+03 1.64E+02
235U+226Ra = 186 1.95E+04 2.18E+02 0 0
227Th->227Ac = 236 1.14E+03 1.41E+02 0 0
212Pb-»>228Th = 239 0 0 5.75E+04 3.36E+02
214Pb->226Ra = 242 1.45E+04 1.78E402 0 0
214Pb->226Ra = 295 2.85E+04 2.21E+02 0 0
214Pb->226Ra = 352 4.28E+04 2.49E+02 0 0
208T7i->228Th 583 0 0 8.97E+03 1.28E+02
214Bi->226Ra 609 . 2.13E+04 1.91E+02 0 0
Isotope keV An (Bg/g) Is in (DP18) In (DM1B) .~ As (Bg/g) . . Uncertainty
231Th->235U 25.6 0.44395 0.15875 0.028125 0 . 2.67909264 t 0.23544807
231Pa 27.4 0.44395 0.16125 0.021875 0 . 3.48865217 + 0.34701449
210Pb 46.5 9.361 1.575 0.28375 0 . 54.1377548 + 3.29260855
227Ac 50 0.44395 0.22 0.030625 0 0 3.31232063 + 0.28506647
234U+214Pb 53.2 9.361 0.415 0.072875 o] . 55.2152436 + 3.71804334
234Th->238U 63.3 9.361 1.6875 0.26375 0 . 61.5608208 + 3.755272086
230Th 67.6 9.361 0.25875 0.03125 o . 79.4356145 +:6.23445239
234Th->238U  92.6 9.361 2.025 0.3275 0 . 58.4890812 + 3.5571993
228Ac->228Ra = 129 5.5494 0 0 0.0615 . 0 t #DIv/O!
235U+226Ra = 186 9.361 1.5125 0.24375 0 - 58.0862051 + 3.55413454
227Th->227Ac =~ 236 0.44395 0.10875 0.01425 0 £ 3.38803947 + 0.48420604
212Pb->228Th =~ 239 5.56494 0.0156256 0 0.71875 . 0.12063913 t 0.02460734
214Pb->226Ra = 242 9.361 1.07375 0.18125 0 - 55.4558552 + 3.40813751
214Pb->226Ra = 295 9.361 2.1 0.35625 0 . 55.1806316 + 3.3426898
214Pb->226Ra = 352 9.361 , 3.1625 0.535 ; 0 . 55.3348832 + 3.3382614
208TI->228Th 583 | 5.5494 0. 0 . 0.112125 . 0 x, #DIV/OY
214Bi->226Ra 609 9.361 \T 1.575 0.26625 } 0 . 55.3749286 .+ 3.36544748
-U(ppb) ;= 4949506.83 !
: |
Thippb) =,k 29624.9637; 1
- |
Interference Correction !
| L
Isotope keV An (Bg/lg) | | Is In (DP1B) As (Bq/g)
234U(242) 5§3.2 9.361 . 0.256559776 . 0.04613014 53.9263825 +. 3.31407961
234U(295) 63.2 9.361 . 0.294392113 ; 0.05241473 | 54.4580709 '+ 3.29891908
234U(352) 563.2 9.361 0.321051397 : 0.05698172 | 54.6296584 |+ 3.29571636
235U(63.3) 186 0.44395 0.079873784 . 0.01248398 ' 2.84043839 1+ 0.1732696
235U(92.6) 186 0.44395 i 0.09325125 ‘0.01508138% 2.74503435 |+ 0.16694799
; |
226Ra(63.3) 186 9.361 . 1.434790625 ' 0.23160431 | 57.9914722 |+ 3.5375382
226Ra(92.6) 186 9.361 1.41924875 | 0.22866863 | 58.0997395  + 3.53352025
[
234U/238U = 0.882666982 + 0.055874743
230Th/234U = 1.46188758 + 0.117369051
226Ra/230Th =  0.730043729 + 0.057857592
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Sheett

Gamma spectrometry calculations for Nopal I rock powders

Sample=

'NOPI-474-GAM1

Self attenuation correction

Point source
SRM 4275C
Isotope
Sb125
Eu1564,155
Eu154,155
Eu155
Eu155
Eu154
Sbi25
Eu154
Eu154
Sb125
Sbi125

AIO = [INTMYITA] L
_T = transmitted intensity through sample or standards

= intens}ity through empty y[a!
i 1

keV
27.3
42.9
48.6
86.4
105
123
178
248
592
600
636

i

Empty vial
1/24/96
| I
6.67E+05
9.01E+05
2.75E405
3.49E+05
2.24E+05
1.84E+06
4.39E+04
1.14E405
2.37E+04
1.75E404
1.13E+04

' Standard - DP1B|

1/24/96
T
4.21E405
7.59E+05
2.48E+05
3.38E+05
2.18E+05
1.80E+086
4.34E+04
1.13E+405
2.31E+04
1.81E+04
1.06E+04

4

' Standard - DM1B;

, ) 1/24/96

Lm0 T T A0 AO
11.24766203 . = 3.84E+05  1.30135116 1.2046485
[1.08820166 | 7.26E+05  1.11186099 1.05290371
|.1.06266099: = 2.31E+05  1.08970867 ! 1.0463539
| 1.01609848 3.29E+05 _ 1,02979729 ] 1.01609848 -
11.01363693 2.14E+05_  1.02300883 | 1.01132963
11.01102971 1.77E+06 1.01951837 1.01102971
1 1.00573837 | 4.1BE+04 - 1.02470921 1.00228485 -
©1.00441178 1.13E405  1.00441178 1.00441178
1.01287601 2.35E+04  1.0042433 : 0.99789621
10.98323917.  1.75E404  #DIVIO! 0.97513468
1 1.03231513 1.10E+04  1.01351406 ;

0.98695603 :

f

Sample correction factor (CF) relative to eac

h narmalization standard
T

Isotope
Sb125
Eu154,155
Eu154,155
Eut55
Eu155
Eu154
Sb125
Eu154
Eu154
Sb125
Sb125

{CF= (AO of sample)/(A/O

keV
27.3
42.9
48.6
86.4
105
123
178
248
592
600
636

f

P

e
CF (DP1B) :

£ 0.96552469 -

0.96756305 .
0.99410287 :
1
0.99772374
1
0.99656618 :
1
0.98521063
0.99175736

© 0.9560608 -

CF (DM1B)

of DP1B and DM1B)

| 0.925690569 _

' 0.946974237

© 0.960214348

© 0.986697569
©0.988583483
© 0.99167385
0.978116362

1

© 0.993679731

#DIV/0!

' 0.973796088 _

Calculate CFs for natural series gamma peaks using polynomial equation.

CF (DP1B) equation =
CF (DM1B) equation =

Isotope keV . CF(P1B) = = CF(DMIB)

231Th->235U 25.6  0.96586144  0.925456956 :
231Pa 27.4 0.96751403  0.928526059 i

210Pb 46.5 . 0.98037773,7L . 0.952415107 s

227Ac 50 | 0.98214232; = 0.95569288 . i

234U+214Pb 53.2 , ,0.98365105| ' 0.85849481 . L

234Th->238U | 63.3 | .0.98787861, | 0.966345986 ;

230Th 67.6 | 10.98947701 ' 0.969314456 1

234Th->238U 92.6 . 10.99713022|  0.983527543 !

228Ac->228Ra | 129 1 1.00519302 0.99850133 1

235U+226Ra 186 ‘ 1 1 [ ‘
227Th->227Ac | 2836, 1 1 ‘ 1

212Pb->228Th | 239 = | 1 1 !
214Pb->226Ra | 242 1 1 !
214Pb->226Ra . 295 1 1 !
214Pb->226Ra_| 352 1 1

208Ti->228Th | 583 1 . 1

214Bi->226Ra 609 1 ' 1
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Sample actlvlty calculallons

As (Bqlg) - Is CFs * An * Wn / In*Ws
vAs =- radlonucllde ' activity of samplé (Bq/g)
‘Is = peak intensity (cps)
.CFs = correction factor relative to normahzatlon standard n
‘Ws = weight of sample (g)

‘An_= nominal radionuclide activity of the normallzatlon standard ( Bq/g)

In = peak intensity (cps)
'Wn = weight of normalization standard (g)

* note Is and In should be background-corrected values

‘Gounting time (sec) = 80000, 80000
‘Weight (g) = 3.001: 2.994
o DP1B counts = Uncertainty =~ DM1B counts = Uncertainty
Isotope . kev ; 1/23/96 1/25/96
231Th->235U . 25.6 : 2.25E+03 1.31E+02 0 0
231Pa L2ra ! 1.75E+03 , 1.31E+02 0 0
210Pb 46.5 , | 2.27E+04 2.08E+02 0 0
227Ac 50 2.45E+03 | 1.43E402 0 0
234U+214Pb . 53.2 | ; ! 5.83E+03 1.64E+02 0 0
234Th->238U 63.3 ! | , 2.11E+04 2.17E+02 0 0
230Th 67.6 ; 2.50E+03 1.10E+02 0 0
234Th->238U 92.6 2.62E+04 2.42E+02 0 0
228Ac->228Ra 129 , .0 0 4.92E+03 1.64E+02
235U+226Ra 186 1.95E4+04 2.18E+02 0 0
227Th->227Ac ;. 236 1.14E+03 1.41E+02 0 0
212Pb->228Th 239 0 0 5.75E+04 3.36E+02
214Pb->226Ra = 242 1.45E+04 1.78E+02 0 0
214Pb->226Ra = 295 2.85E+04 2.21E402 0 0
214Pb->226Ra = 352 4.28E+04 2.49E+02 0 0
208T1->228Th 583 0 0 8.87E+03 1.28E+02
214Bi->226Ra 609 2.13E+04 1.91E+02 0 0
Isotope keV. An (Bg/g) s In (DP1B) In (DM1B) . As {Bg/g) . . Uncertainty
231Th- >235U 25.6 0.44395 0.01425 0.028125 | 0 . 0.21711103 .+ 0.02786342
231Pa 27.4 . 0.44395 0.0120625 0.021875 | | 0 . 0.23669619 .+ 0.03489084
210Pb 46.5 i 9.361 0.22875 0.28375 ! 0 . 7.39352281 t:0.45429022
227Ac 50 , 0.44395 0.014 0.030625 | 0 . 0.19919163 i+, 0.02530112
234U+214Pb 53.2 - 9.361 0.041125 0.072875 [} . 5.1927966 1+ 0.39665812
234Th->238U 63.3 9.361 0.13 0.26375 0 . 4.55498943 + 0.28589608
230Th 67.6 9.361 0.014875 0.03125 0 . 4.40601094 + 0.60396121
234Th->238U  92.6 9.361 0.15625 0.3275 0 . 4.45034323 '+ 0.27766274
228Ac->228Ra = 129 5.5494 0 0 0.0615 . 0 ‘+ #DIv/O!
235U+226Ra 186 9.361 0.12625 0.24375 0 .4.84528883 + 0.30613126
227Th->227Ac = 236 0.44395 0.0056375 0.01425 0 .0.17551588 + 0.04378996
212Pb->228Th =~ 239 5.5494 0.011275 0 0.71875 . 0.08699522 + 0.01165136
214Pb->226Ra . 242 9.361 0.1056256 0.18125 0 . 5.45157028 t 0.34570391
214Pb->226Ra = 295 9.361 0.2025 0.35625 | 0 . 5.31744569 + 0.32644783
214Pb->226Ra = 352 9.361 0.29125 0.535 | 0 . 5.09266443 + 0.30955946
208T)->228Th =~ 6§83 5.5494 0o 0 ..l 0.112125 .0 = 0
214Bi->226Ra | 608 ‘ 9.361 0.14875 0.26625 0 - 5.22637137 .+ 0.32348392
Ulppb) = 366222.396; ‘ ‘ ;
| i
Th(ppb) [=! 21363.1365 1 :
| i |
Interference Correction 1 i
! |
Isotope keV ' An (Ba/g) Is In (DP1B) | _As (Ba/g) | .
234U(242) 53.2 ! 9.361 0.025539204 | 0.04613014 - 5.08444087 '+, 0.32305703
234U(295) 53.2 1 9.361 0.029494954 | 0.05241473" 5.17807465 ¢, 0.31789158
234U(352) 53.2 ., _ 9.361 : 0.032472816 : 0.05698172 " 5.24394808 :+; 0.31875529
235U(63.3) 186 0.44395 0.005913935  0.01199846 ' 0.21867322 .+ 0.01372513
235U(92.6) 186 0.44395 | | 0.007195313 0.01508138 - 0.21166714 :+0.01320619
226Ra(63.3) 186 9.361 0.1202635 0.23160431 4.85758161 + 0.30488843
226Ra(92.6) 186 9.361 0.119054688 0.22866863 4.87049192  + 0.30387637

234U/238U =

1.135492104

Ed

0.077218592

230Th/234U =

0.851871482

t

0.118881456

226Ra/230Th =

1.102489683

H-

0.152484776
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Gamma spectrometry calculations for Nopal | rock powders

Sample=

‘NOPI-475-GAM1

Selt attenuation correction

Point source
SRM 4275C
_Isotope
Sb125
Eu154,155
Eu154,155
Eulss
Eu185
"Eut54
Sb125
Eu154
Eu1s4
Sb125
Sb125

A0 = [In(T/(TN)-1]) . -
T = transmitted intensity through sample or standards
.| = intensity through empty vial

keV
27.3

429

48.6
86.4
108
123
178
248
592
600
636

Empty vial
1/24/96
I

6.67E+05
- 9.01E+05
| 2.75E+05
3.49E405
2.24E+05
1.84E+06
4.39E4+04
1.14E+05
2.37E+04
1.75E+04
1.13E+04

Standard - DP1B]

1/24/96
R S
4.21E+405
7.59E+05
2.48E+05
3.38E+05
2.18E+05
1.80E+06
4.34E+04
1.13E+05
2.31E+04
1.81E+04
1.06E+04

1 1.24766203

' 1,08820166 |

1.01609848 |
£ 1.01363693 |

©1.05256089 | .

-1.00441178 |
.1.01287601
©0.98323917
0 1.03231513;

Y

P SYvevi by
{1.00573837 |

i

 Standard - DM1B’

1/24/96
3.84E+05
7.26E+05

3.29E+05

2.14E405
1.77E406
4.18E+04
1.13E+05
2.35E+04

1.75E+04
1.10E+04

71.30135116

2.31E+05

_AO

i

$1.11186099
1.08970867 |

. 1.02979729
£1.02300883
.1.01951837
1 1.02470921
©1.00441178
| 1.0042433
~o#DviOL
1.01351406

A0
1.20093876
1.07585872
1.0463539
1.01910046 |
1.01595835 ;
1.01102971
1.00922385 ;
1.00441178 "
0.99580418
0.96720521
0.99560115

Sample correction factor (CF) relative to each narmalization standard

Isotope
Sb125
Eu154,155
Eu154,155

. B i - ! . - 5 -
.CF= (A/O of sample)/(A/O of DP1B and DM1B) | _

4

keV
27.3
42.9
48.6

636

CF (DP1B)

1 0.96255133
. 0.98865749
1 0.99410287
. 1.00285442
©1.00229019

1

©1.00346559

1

1 0.98314519

£ 0.98369271

©0.96443531

_CF (DM1B)

| 0.922839887

. 0.967619809
. 0.960214348
 0.989612685
. 0.993108096

4

0.99167385
0.98488804

1
© 0.991596539
© #DWVIO!

| 0.982325942

Fit a polynomial curve throdgh plot of CF versus keV for peaks < 2b0 keV uSihg k:r:ick:et graph.
Calculate CFs for natural series gamma peaks using polynomial equation.

CF (DP1B) equation =
CF (DM1B) equation =

Isotope keV . CF(DP1B) = = CF(DM1B)

231Th->235U _ 25.6  0.97163672  0.931232236

231Pa 27.4  0.97320078  0.934212807

210Pb ' 46.5 0.98537501  0.957412748

227Ac | 50 | ,0.98704541;  0.96059597 &
234U+214Pb | 53.2 :  0.98847332|  0.963317075
234Th->238U | 63.3 |  0.9924744 |  0.970941775

230Th 67.6 | - 0.99398717| . 0.973824616

234Th->238U | 92.6 | 1.00123038. | 0.98762771

228Ac->228Ra | 129 '1.00886125; | 1.002169561 ‘
235U+226Ra 186 1 , 1 T
227Th->227Ac | 236 1 . 1 L
212Pb->228Th | 239 1 | 1

214Pb->226Ra | 242 | ] ; 1 i
214Pb->226Ra___ 295 1 } 1 !
214Pb->226Ra | 352 ? 1 \ 1

208Ti->228Th | 583 1 1

214Bi->226Ra_. 609 1 1
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Sheett

Sample activity calculations

As (Ba/g) = Is “ CFs “ An”Wn/In * Ws .

" As = radionuclide activity of sample (Bg/g)

Is = peak intensity (cps) -

{CFs = correction factor relative to normalization standard n

.Ws = weight of sample (g) . . L .
-An = nominal radionuclide activity of the normalization standard (Bqg/g)
‘In = peak intensity (cps) .

‘Wn = weight of normalization standard (g) L

“ note Is and In should be background-corrected values

t

‘Coungirjgﬂtimxe (sec) = 80000 80000
{Weight (g) = 3.001; 2.994
; DP1B counts = Uncertainty =~ DM1B counts  Uncertainty
Isotope . keV 1/23/96 1/25/96
231Th-»>235U | 25.6 2.25E+03 1.31E+02 0 0
231Pa P274 1.75E+03 1.31E+02 0 0
210Pb . 46.5 | | 2.27E+04 2.0BE+02 0 0
227Ac 50 | . 2.45E+03 1.43E+02 0 0
234U+214Pb | 53.2 _ 1.B4E+02 0 0
234Th->238U | 63.3 . . _2.11E+04 © 2,17E+02 0 0
230Th - 67.6 _ 2.50E+03 . 1.10E+02 0 0
234Th->238U | 926 . 2.62E+04 2.42E+02 0 0
228Ac->228Ra | 129 : o 0 4.92E+03 1.64E+02
235U+226Ra . 186 . 1.95E+04 = 2.18E+02 0 0
227Th->227Ac | 236 1.14E+03 = 1.41E+02 0 0
212Pb->228Th 239 o . [V 5.75E+04 3.36E+02
214Pb->226Ra = 242 1.45E+404  1.78E4+02 0 0
214Pb->226Ra 295 2.85E+04 2.21E+02 0 0
214Pb->226Ra = 352 4.28E+04 2.49E+02 0 0
208TI->228Th 583 0 0 8.97E+03 1.28E+02
214Bi->226Ra 609 2.13E+04 1.91E+02 0 0
Isotope keV An (Ba/g) . . Is In (DP1B) In (DM1B) . As (Ba/g) . . Uncertainty
231Th->235U 25.6 0.44395 0.01425 0.028125 0 . 0.21870053 + 0.02464053
231Pa 27.4 0.44395 0.0093625 0.021875 0 . 0.18504178 + 0.02850994
210Pb . 46.5 9.361 0.1675 0.28375 0 . 5.44869199 + 0.33643767
227Ac .50 0.44395 0.010275 0.030625 0 . 0.14711822 + 0.02070508
234U+214Pb 53.2 | 9.361 0.028 0.072875 0 . 3.56575924 1+ 0.28785582
234Th->238U 63.3 9.361 0.09675 0.26375 0 . 3.4102765 + 0.21619828
230Th 67.6 9.361 . 0.0135 0.03125 0 . 4.02231708 +:0.54719302
234Th->238U = 92.6 9.361 ' 0.124875 0.3275 0 . 3.57610277 +; 0.2239837
228Ac->22BRa = 129 5.5494 0 . a_ 0.0615 ) 0 t.  #DIv/0Y
235U+226Ra = 186 9.361 0.094625 0.24375 0 . 3.63641167 + 0.23162853
227Th->227Ac . 236 0.44395 0.0033875 = 0.01425 0 . 0.10560586 + 0.03727494
212Pb->228Th = 239 5.5494 0.0122625 0 0.71875 . 0.09474073 + 0.0094316
214Pb->226Ra 242 9.361 0.071625 0.18125 0 . 3.70167593 + 0.23917478
214Pb->226Ra = 285 9.361 0.13875 0.35625 0 . 3.64829454 + 0.22566697
214Pb->226Ra - 352 9.361 . 0.1975 0.535 0 . . 3.45800083 + 0.21102239
208Ti->228Th 583 5.5494 0 . 0 .. 0.112125 ) 0 0
214Bi->226Ra 609 , 9.361 0.1015 0.26625 0 3.57098644 + 0.22361317
U(ppb) = 274187.163; X
Th(ppb) [= | 23265.1765| ‘
i i i !
Interference Correction| | i i
Isotope keV An (Bg/g) @ Is In (DP1B) As (Ba/q) | .
234U(242) . 53.2 9.361 0.01743117 . 0.04613014 ' 3.49879478 +| 0.22606611
234U(295) | 53.2 9.361 0.020031265 0.05241473, | 1 3.53860194 '+ 0.21888189
234U(352) @ 53.2 9.361 . 0.022132854 | 0.05698172 | |  3.59648789 +| 0.21947348
235U(63.3) 186 0.44395 0.004421808 ;| 0.01205428 ; 0.16296041 + 0.01033106
235U(92.6) 186 0.44395 0.005750494 | 0.01508138 ; 0.16939001 +: 0.01060948
226Ra(63.3) 186 9.361 0.090169663 ' 0.23160431 | 3.64691446 + 0.2312002
226Ra(92.6) 186 9.361 0.088874506 0.22866863 ; 3.64067906 + 0.22802833
234U/238U = 1.039396132. + 0.07308312
230Th/234U =  1.134764168 + 0.158182779

226Ra/230Th =

0.90667006

+ 0.124731395

Page 2
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

ANALYSTIS

1-26-96 9:04:26 AM

Empty vial attenuation
Empty vial attenuation

: JDPATT

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-24-96 8:55:37 AM

1800.0 seconds
2003.0 seconds

1-16-96
727222277



Peak Locate Analysis Report

1-26-96 9:04:27 AM

Page 2
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PEAK

LOCATE

REPORT

*hEAIA

L ke e e e R e e R e R e e ke kR R e R R e s e e s T

Detector Name:

Sample Title:
Peak Locate
Peak Locate
Peak Locate
Peak Search

Peak
No.

WO~V WN

Centroid
Channel

30.
95.
101.
116.
.45

122

139.
.54

148

158.
179.
184.
191.
205.
.68
224,
232.
244,
248.
261.
281.
288.
316.
.34
346.
442 .
499,
529.
607.
653.
675.
681.
710.
759.
777.
866 .
956.
996 .
1017.
1086.
1177.
1200.
1430.

218

336

00
48
87
00

99

82
40
00
70
45

07
43
39
75
91
14
89
52

76
19
63
35
76
13
25
23
26
08
13
93
38
84
26
01
67
31
26

DETO1

Empty vial attenuation

From Channel: 1

To Channel: 4096

Sensitivity: 3.00
Centroid Energy Peak

Uncertainty (keV) Significance

<NA> 5.12 <NA>
0.2101 16.48 5.17
0.0474 17.54 20.63
<NA> 20.02 <NA>
0.0371 21.14 13.67
0.3678 25.88 3.45
0.1044 26.72 4.76
0.0039 27.43 229.88
0.0092 31.03 121.09
0.0000 31.77 29.01
0.0423 33.13 26.34
0.0126 35.55 87.84
0.3147 38.14 3.95
0.0895 38.90 10.61
0.1575 40.30 3.37
0.0031 42 .34 185.83
0.0028 43.03 362.71
0.0210 45 .34 44 .32
0.0041 48.69 208.41
0.0086 50.01 99.78
0.0870 54 .81 12.29
0.2135 58.30 7.30
0.0269 60.04 50.16
0.2591 76.60 5.58
0.0040 86.57 286.02
0.4189 91.72 3.21
0.0048 105.32 240.34
0.1976 113.19 8.31
0.1348 117.12 8.98
0.4678 118.15 3.15
0.0015 123.09 713.99
0.1621 131.56 5.06
0.3626 134 .69 3.61
0.3488 150.27 4 .45
0.3601 165.78 5.80
0.1677 172.80 6.96
0.0124 176.34 104 .86
0.0457 188.26 28.70
0.1382 204.16 8.92
0.1545 208.08 6.90
0.0083 247 .96 179.11

Performed on:

1-26-96 9:04:15 AM



Peak Locate Analysis Report

Peak

No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
v:
66
67
68
69

Centroid
Channel

1676.
1710.
1838.
1854.
2140.
2194,
2314,
2353.
2468.
2564.
2626.
.26

2645

2673.
2759.
.70
3336.
3357.
3413.
3464,
3500.
3537.
3606.
3622.
3668.
.61
3903.
3994.
4028.

3216

3873

71
54
56
05
01
78
54
73
29
12
06

10
29

19
46
83
73
12
95
47
74
67

76
32
91

Centroid

Uncertainty

OO0 OO OO0DO0OO0OOO0OODOO0OODO0OOO0COOCOOOODOOOO0O

.1832
.3731
.3128
.4884
.0691
.0923
.2020
.4330
.0173
.0822
.1180
.3743
.0255
.1980
.2753
4044
.0685
.0276
.0329
.0762
.4349
.2247
.2291
.0464
.1850
.3545
.0554
.0997

Errors quoted at 0.000 sigma

1-26-96 9:04:27 AM

Energy

(keV)

290
296.
31s6.
321.
371.
380.
401.
408.
427.
444,
455,
458.
463.
478.
557.
578.
582.
591
600.
606.
613.
625.
628.
636
671.
676.
692.
698.

.70

57
94
48
05
55
32
12
99
61
34
84
51
45
78
36
21

.97

80
93
49
36
11

.17

75
91
64
64

Peak

Significance

=N
WO WL WO

.33
.20
.33
.56
.76
.85
.30
.39
103.
.76
.28
.86
.92
.93
.08
.44
.63
.04
.52
.61
.42
.17
.64
.89
.51
.11
.44
.43

77

Page
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:“"**********************************************************************

* PEAK ANALYSTIS REPORT FRAKA
T e e

Detector Name: DETO1

Sample Title: Empty vial attenuation
Peak Analysis Performed on: 1-26-96 9:04:25 AM
Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096

Peak ROI ROI Peak Energy Net Peak Net Area Continuum

No. start end centroid (keV) Area Uncert. Counts
1 28- 32 30.00 5.12 -1.89E+01 0.00 1.20E+04
M 2 91- 105 95.54 16.48 6.11E+03 0.00 2.36E+04
m 3 91- 105 101.64 17.54  2.78E+04 0.00 2.10E+04
M 4 112- 126 115.95 20.02 5.51E+02 0.00 1.87E+04
m 5 112- 126 122.39 21.14  3.29E+03 0.00 1.88E+04
M 6 134- 163 149.70 25.88 1.92E+04 0.00 2 . 40E+04
m 7 134- 163 154.55 26.72 3.60E+04 0.00 2 .56E+04
m 8 134- 163 158.63 27.43  6.67E+05 0.00 2.90E+04
M 9 174- 196 179.39 31.03 1.31E+05 0.00 2 .99E+04
m 10 174- 196 183.66 31.77  2.98E+04 0.00 2 .86E+04
m 11 174- 196 191.50 33.13 1.21E+04 0.00 3.10E+04
12 199- 210  205.45 35.55 6.50E+04 0.00 3.94E+04
’3 212- 254  220.39 38.14  7.80E+03 0.00 3.71E+04
m 14  212- 254  224.81 38.90 1.32E+04 0.00 3.33E+04
m 15 212- 254  232.83 40.30 1.43E+04 0.00 3.31E+04
m 16 212- 254  244.63 42 .34  5.10E+05 0.00 3.53E+04
m 17 212- 254  248.63 43.03 9.01E+05 0.00 3.35E+04
18 258- 267 261.91 45.34  1.20E+04 0.00 3.05E+04
M 19 275- 294  281.21 48.69  2.75E+05 0.00 2.58E+04
m 20 275- 294  288.85 50.01  7.54E+04 0.00 1.91E+04
21 310- 322 316.52 54.81 5.72E+03 0.00 1.98E+04

M 22 331- 352 336.63 58.30 2 .59E+03 0.00 1.50E+04
m 23 331- 352 346.67 60.04  1.49E+04 0.00 1.47E+04
24 439- 446 442,19 76.60  3.84E+02 0.00 1.48E+04
25 492- 506  499.63 86.57 3.49E+05 0.00 3.94E+04
26  525- 533 529.35 91.72  4.14E+02 0.00 2.37E+04
27 599- 615 607.76 105.32 2.24E+05 0.00 3.98E+04
28  645- 658 653.13 113.19 2.44E+03 0.00 3.20E+04
M 29 667- 689 675.82 117.12  6.51E+03 0.00 4.68E+04
m 30 667- 689 681.76 118.15 5.13E+03 0.00 4 . 28E+04
31 702- 718 710.26 123.09 1.84E+06 0.00 3.92E+04
32 754- 765 759.08 131.56  3.05E+02 0.00 1.79E+04
33 772- 784  777.13 134.69 3.36E+01 0.00 1.86E+04
34  857- 873 866.93 150.27  9.87E+02 0.00 2.27E+04
35 947- 964 956.38 165.78 2.98E+03 0.00 2.21E+04
36 987- 1005 996.84 172.80 1.73E+03 0.00 2 .10E+04
37 1008- 1026 1017.26 176.34  4.39E+04 0.00 2 .03E+04
38 1077- 1094 1086.01 188.26  5.74E+03 0.00 1.95E+04
"39 1169- 1183 1177.67 204.16  1.41E+03 0.00 1.70E+04
40 1194- 1210 1200.31 208.08 1.32E+03 0.00 1.91E+04
41 1422- 1440 1430.26 247.96  1.14E+05 0.00 2.05E+04
42 1667- 1687 1676.71  290.70  2.92E+03 0.00 1.64E+04



RS

Peak Analysis Report

Peak ROI ROI Peak Energy
'No. start end centroid (keV)

43 1701- 1721 1710.54  296.57
M 44 1827- 1864 1828.00 316.94
m 45 1827- 1864 1854.18 321.48
46 2130- 2149 2140.01 371.05
47 2182- 2203 2194.78 380.55
48 2305- 2326 2314.54  401.32
49 2340- 2363 2353.73  408.12
50 2455- 2478 2468.29  427.99
51 2551- 2576 2564.12 444,61
M 52 2615- 2683 2626.02 455.34
53 2615- 2683 2646.17 458.84
m 54 2615- 2683 2673.11 463.51
55 2748- 2769 2759.29  478.45
56 3205- 3228 3216.70 557.78
M 57 3324- 3370 3335.36 578.36
m 58 3324- 3370 3357.55 582.21
59 3399- 3428 3413.83 591.97
60 3451- 3479 3464.73 600.80
61 3487- 3513 3500.12 606.93
62 3522- 3548 3537.95 613.49
M 63 3591- 3633 3606.39 625.36
m 64 3591- 3633 3622.20 628.11
65 3653- 3680 3668.67 636.17
”6 3861- 3915 3873.86 671.75
7
68

B

3861- 3915 3903.58 676.91
3980- 4006 3994.32 692.64
69 4012- 4044 4028.91  698.64

M
m

First peak in a multiplet region
Other peak in a multiplet region

Errors quoted at 0.000 sigma

Net Peak Net Area
Uncert.

PN R HOHFWPRNWEEHEHEPNNEDRFHEFHWR R W

Area

.25E+02
.27E+02
. 70E+03
.32E+03
.22E+03
.35E+03
.17E+02
.63E+04
.06E+03
.03E+03
.31E+02
.52E+04
.08E+03
.48E+03
.00E+01
.98E+03
.37E+04
. 75E+04
.79E+03
.20E+02
.36E+03
.29E+02
.13E+04
.50E+03
.11E+02
.05E+03
.42E+03

[eNeloNoNoloNoloNo o No No oo NoNo NeoNoNeNoNoNoNoNoNo No Ne!

1-26-96 9:04:28 AM

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Continuum

WHERRHRPRRHERPRRERERRRRBRHRRRBRRRBRE 2D &

Counts

.59E+04
.03E+04
.00E+04
.31E+04
.42E+04
.52E+04
.67E+04
.53E+04
.61E+04
.35E+04
.39E+04
L42E+04
.32E+04
.16E+04
.07E+04
.19E+04
.33E+04
.27E+04
.15E+04
. 14E+04
.17E+04
.37E+04
.20E+04
.06E+04
.28E+04
.02E+04
.76E+03

Page
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-25-96 4:56:46 PM

: DP1B attenuation
: DP1B attenuation
: DPLBAT_2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-24-96 9:32:39 AM

1800.0 seconds
1994 .8 seconds

1-16-96
277277727
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Peak Locate Analysis Report

1-25-96 4:56:47 PM

Page 2
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Detector Name:

Sample Title:

Peak
No.

VoUW~

DETO1
DP1B attenuation

Peak Locate Performed
Peak Locate From Chann

on:
el:

1-25-96 4:56:34 PM

Peak Locate To Channel: 4
Peak Search Sensitivity:
Centroid Centroid Energy
Channel Uncertainty (keV)
20.00 <NA> 3.38
30.00 0.0000 5.12
95.40 0.1127 16.48
101.73 0.0671 17.53
122.37 0.1025 21.14
139.82 0.3086 25.87
147 .87 0.2018 26.71
158.76 0.0078 27.42
179.34 0.0104 31.02
184.00 <NA> 31.77
191.58 0.0514 33.12
205.37 0.0132 35.53
224.07 0.1509 38.77
244 .36 0.0034 42 .34
248.70 0.0031 43.03
261.85 0.0229 45.33
281.11 0.0043 48.68
288.86 0.0092 50.00
316.12 0.2184 54.74
335.63 0.3592 58.23
346.70 0.0276 60.03
499.60 0.0041 86.56
607.76 0.0048 105.32
630.56 0.1937 109.27
653.16 0.1427 113.19
674.90 0.1031 117.09
681.46 0.3098 118.12
710.27 0.0015 123.10
759.44 0.3492 131.62
778.05 0.3294 134.85
842.16 0.3228 145.97
901.62 0.2986 156.28
956.49 0.4139 165.80
996.53 0.1552 172.74
1017.29 0.0126 176.34
1086.07 0.0480 188.27
1177.33 0.1973 204.10
1200.64 0.2249 208.14
1315.62 0.3079 228.08
1430.35 0.0082 247 .98
1676.71 0.2311 290.70

1
096
3.00

Peak

Significance

<NA>

3.
5.
15.
9.
3.
3.
179.
104.

60
01
10
90
66
59
94
70

<NA>

21.
79.
5.
177.
333.
40.
198.

—
N O

[
~
NN oSN OO W W W

12
69
49
16
42
10
04

.67
.59
.60
.63
.22
.40
.15
.65
.67
.68
.53
.82
.82
.85
.66
.86
.12
.21
.40
.67
.18
.14
.63
.29
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Peak Locate Analysis Report

Peak

'.' No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

b
67
68

69
70

Centroid
Channel

1703.
1711.
1739.
1853.
2030.
2116.
2140.
2195.
2315.
2399.
2468.
2564,
2626.
2673.
2759.
2932.
3217.
3357.
3414,
3465.
3500.
3539.
3607.
3623.
3668.
3873.
3902.
3994,
4028.

13
83
22
72
91
63
26
02
11
95
56
40
52
23
36
35
59
84
09
03
44
66
01
15
96
31
80
41
71

Centroid
Uncertainty

[N el NoeNoNoNoNoReNoNoNoNoNeNoNoNoNoNoNoNeoNoNoNoNoNoNolNeNo

.5019
.2865
.4136
.6700
.4793
.4159
.0668
.0944
.1538
L4404
.0170
.1042
.1850
.0317
.2064
.5201
.2034
.0891
.0274
.0315
.0643
.5086
.2152
.5029
.0434
.1910
.4618
.0555
.1072

Errors quoted at 0.000 sigma

1-25-96 4:56:47 PM

Energy

(keV)

295.
296.
301.
321.
352.
367.
371.
380.
401.
416.
428.
444
455,
463.
478.
508.
557.
582.
592.
600.
606.
613.
625.
628.
636.
671.
676.
692.
698.

34
78
54
40
13
04
08
59
42
13
03
65
43
53
47
47
94
26
01
85
99
79
51
31
22
71
87
66
61

Peak

Significance

(S )
WOSNPWWHWPW

104

55

.13
.57
.38
.36
.43
.14
.44
.32
.97
.14
.72
17.
10.
.53
.70
.03
.32
21.
66.
57.
24
.64
.68
.68
41.
11.
.95
32.
19.

00
12

52
83
51
63

17
08

19
19

Page

3



- .
y e

Peak Analysis Report 1-25-96 4:56:48 PM Page 4

7"| [**********************************************************************

* PEAK ANALYSTIS REPORT FAAF
e R e T e

Detector Name: DETO1l

Sample Title: DP1B attenuation
Peak Analysis Performed on: 1-25-96 4:56:45 PM
Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts
1 18- 22 20.00 3.38 4.11E+03 0.00 7.92E+03
2 28- 32 30.00 5.12 1.83E+02 0.00 1.16E+04
M 3 91- 105 95.49 16.48  4.09E+03 0.00 2.16E+04
m 4 91- 105 101.55 17.53 1.79E+04 0.00 1.93E4+04
5 118- 126 122.37 21.14  2.12E+403 0.00 2.04E+04
M 6 134- 163 149.63 25.87 1.39E+04 0.00 2.30E+04
m 7 134- 163 154.49 26.71  2.60E+04 0.00 2 .43E+04
m 8 134- 163 158.58 27.42  4.21E+05 0.00 2. 70E+04
M 9 174- 196 179.34 31.02 9.53E+04 0.00 2.89E+04
m 10 174- 196 183.66 31.77  2.27E+04 0.00 2.83E+04
m 11  174- 196 191.44 33.12  1.04E+04 0.00 3.11E+04
12 199- 210 205.37 35.53  5.10E+04 0.00 4,02E+04
3 218- 227 224 .07 38.77  4.53E+03 0.00 5.58E+04
4  238- 254  244.61 42.34  4.23E+05 0.00 6.12E+04
m 15 238- 254  248.60 43.03  7.59E+05 0.00 4.47E+04
16 257- 266 261.85 45.33 7.97E+03 0.00 3.30E+04
M 17 275- 294  281.17 48 .68 2 .48E+05 0.00 2.62E+04
m 18 275- 294  288.81 50.00 6.85E+04 0.00 1.85E+04
19 310- 322 316.12 54.74  2.54E+03 0.00 1.90E+04
M 20 329- 352 336.27 58.23 1.53E+03 0.00 1.45E+04
m 21  329- 352 346.63 60.03  1.44E+04 0.00 1.44E4+04
22 492- 506 499.60 86.56 3.38E+05 0.00 4 . 16E+04
23 599- 615 607.76 105.32  2.18E+05 0.00 4, 48E+04
24  625- 635 630.56 109.27  5.43E+02 0.00 2.77E+04
25 645- 658 653.16 113.19  2.50E+03 0.00 3.73E4+04
M 26 666- 689 675.67 117.09  5.41E+03 0.00 5.22E+04
m 27 666- 689 681.58 118.12  5.36E+03 0.00 5.07E+04
28 702- 718 710.27 123.10 1.80E+06 0.00 4.22E+04
29 753- 764 759.44 131.62  5.96E+02 0.00 1.75E+04
30 773- 783 778.05 134.85 1.74E+02 0.00 1.56E+04
31 836- 847 842.16 145.97 -3.58E+01 0.00 1.69E+04
32 896- 906 901.62 156.28  2.99E+02 0.00 1.39E+04
33 947- 965 956.49 165.80  2.24E+03 0.00 2.36E+04
34 987- 1002 996.53 172.74  1.59E+03 0.00 1.83E4+04
35 1009- 1025 1017.29 176.34  4.34E+04 0.00 1.89E+04
36 1078- 1093 1086.07 188.27 5.41E+03 0.00 1.84E+04
37 1170- 1183 1177.33 204.10  1.38E+03 0.00 1.62E+04
38 1193- 1210 1200.64  208.14  1.54E+03 0.00 2 .07E+04
’39 1305- 1322 1315.62 228.08  8.84E+02 0.00 1.95E+04
40 1421- 1440 1430.35 247.98 1.13E405 0.00 2.21E+04
41 1665- 1685 1676.71 290.70  2.26E+03 0.00 1.70E+04
M 42 1694- 1722 1703.42 295.34  4.12E+02 0.00 1.10E+04



-
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Peak Analysis Report

__2eak ROI ROI Peak Energy
'No. start end centroid (keV)

m 43 1694- 1722 1711.73 296.78
44 1728- 1750 1739.22 301.54
45 1843- 1862 1853.72 321.40
46 2022- 2040 2030.91 352.13
M 47 2107- 2149 2116.87 367.04
m 48 2107- 2149 2140.18 371.08
49 2186- 2204 2195.02 380.59
50 2305- 2324 2315.11  401.42
51 2387- 2412 2399.95 416.13
52 2455- 2481 2468.56  428.03
53 2551- 2576 2564.40  444.65
54 2616- 2636 2626.52  455.43
55 2661- 2684 2673.23  463.53
56 2749- 2770 2759.36  478.47
57 2922- 2944 2932.35 508.47
58 3206- 3229 3217.59 557.94
59 3344- 3369 3357.84  582.26
60 3402- 3426 3414.09 592.01
61 3450- 3476 3465.03 600.85
62 3487- 3514 3500.44  606.99
63 3527- 3550 3539.66 613.79
M 64 3596- 3636 3607.23 625.51
m 65 3596- 3636 3623.39 628.31
p6 3654- 3680 3668.96 636.22
67 3861- 3917 3873.61 671.71
m 68 3861- 3917 3903.39 676.87
69 3981- 4008 3994.41 692.66
70 4014- 4044 4028.71 698.61

=
[

= First peak in a multiplet region
= Other peak in a multiplet region

=]
i

Errors quoted at 0.000 sigma

WO HF U WPEAERFRENAFEREPRFRRFEPEPPEENEFNENDSMRPEO

Net Peak Net Area
Uncert.

Area

.35E+02
.09E+00
.47E+03
.20E+02
.14E+02
.45E+03
.75E+03
.19E+03
.53E+02
.81E+04
.25E+03
.46E+03
.62E+04
.20E+03
.52E+02
.33E+03
.24E+03
.31E+04
.81E+04
.56E+03
.58E+02
.32E+03
.75E+02
.06E+04
.60E+03
.08E+02
.93E+03
.66E+03

[sNeNoBoNoNoNoReoNoRoNoNoNoNeNeNoNeoNo NoNoNoNoNoNoNoNoNoNe

1-25-96 4:56:48 PM

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Co

WHHRPRPRRPROPRRRRRERRRRRRRB B B e e

ntinuum
Counts

.08E+04
. 72E+04
.42E+04
.28E+04
.21E+04
.25E+04
.29E+04
.41E+04
.81E+04
.73E+04
.61E+04
.30E+04
.L44E+04
.32E+04
.4L2E+04
.19E+04
.22E+04
.16E+04
.19E+04
. 24E+04
.02E+04
.91E+03
.22E+04
.20E+04
.05E+04
.18E+04
.10E+04
.56E+03

Page
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:05:28 AM

DM1B attenuation
DM1B attenuation
DM1BAT 2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-24-96 10:07:03 AM

1800.0 seconds
1989.7 seconds

1-16-96
2227272727
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Peak Locate Analysis Report 1-26-96 9:05:29 AM Page 2
B B T T e

L PEAK LOCATE REPORT *hAkk
4..'**********************************************************************

Detector Name: DETO1

Sample Title: DM1B attenuation
Peak Locate Performed on: 1-26-96 9:05:16 AM
Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak Centroid Centroid Energy Peak
No. Channel  Uncertainty (keV) Significance
1 27.00 <NA> 4.60 <NA>
2 101.86 0.0693 17.58 16.90
3 122.51 0.0544 21.16 8.54
4 148.36 0.2829 26.70 3.51
5 158.87 0.0051 27 .44 174.01
6 179.47 0.0053 31.03 92.34
7 184.00 <NA> 31.78 <NA>
8 191.96 0.0406 33.20 22.49
9 200.01 0.1840 34.66 6.58
10 205.49 0.0067 35.55 70.60
11 218.09 0.4482 38.76 3.95
12 225.34 0.3452 39.47 6.15
13 232.29 0.2026 40.45 3.50
. 14 244 .44 0.0033 42 .35 156.14
15 248 .84 0.0030 43.05 329.10
16 261.99 0.0232 45.35 40.14
17 281.21 0.0048 48.70 184.36
18 288.95 0.0093 50.03 92.02
19 316.29 0.2197 54.77 4.62
20 336.44 0.3986 58.30 3.97
21 346.86 0.0176 60.06 48.61
22 420.72 0.3781 72.88 3.12
23 443 .19 0.2270 76.78 5.46
24 499.82 0.0044 86.60 286.08
25 519.02 0.4114 89.93 3.28
26 539.25 0.2028 93.44 4.52
27 607.97 0.0054 105.35 237.55
28 653.42 0.1285 113.24 8.92
29 675.23 0.1673 117.22 7.68
30 681.58 0.4747 118.28 4.18
31 710.46 0.0015 123.13 666.67
32 759.68 0.3373 131.66 4.12
33 778.83 0.4961 134.99 3.21
34 956.42 0.4821 165.79 4.45
35 997.31 0.1262 172.88 8.62
36 1017.57 0.0135 176.39 101.09
37 1086.34 0.0521 188.32 25.08
38 1178.43 0.1867 204.29 8.12
39 1201.09 0.1844 208.22 7.32
. 40 1315.20 0.4036 228.01 3.96
41 1339.47 0.2886 232.22 3.54



-

Peak Locate Analysis Report

Peak

‘.’ No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
w
66
67
68
69
70

Centroid
Channel

1376.
1430.
.27
1555.
1678.
1760.
1854.
2140.
2195.
.76
2390.
2469.
2564,
2626.
2673.
2759.
.00

1456

2315

3077

3218.
3358.
3414,
3465.
3500.
.66
3669.
3750.
3874.
3904.
3995.
4028.

3607

33
75

76
24
75
55
80
36

39
10
93
95
96
57

03
64
89
92
98

83
10
74
69
74
60

Centroid
Uncertainty

[eNeNeoNeoNoNoNoloNeNoNoNoNoNoleoNoNoNeoNoNoNoNoNoNoNoNo No N o Nol

L4212
.0084
.5267
.3180
.2756
.6406
.7116
.0706
.0828
.1614
.4261
.0140
.1064
.1728
.0265
.2185
.3374
.2354
.0731
.0273
.0322
.0764
.1827
.0449
.3693
.2120
L4721
.0656
.2242

Errors quoted at 0.000 sigma

1-26-96 9:05:29 AM
Energy Peak
(keV) Significance

238.61 3.70
248.05 177.10
252.47 3.81
269.73 3.46
290.97 7.22
305.28 3.03
321.55 4.53
371.19 23.74
380.65 16.33
401.53 9.87
414 .48 3.09
428.13 105.15
444,75 16.59
455.50 8.84
463.65 53.84
478 .50 7.98
533.55 4.72
558.01 8.08
582.40 21.24
592.15 67.59
601.00 56.46
607.08 24.02
625.59 8.70
636.37 40.11
650.29 3.82
671.89 9.33
676.95 4.00
693.09 30.96
697.49 17.89

Page
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Detector Name: DETO1l

Sample Title: DM1B attenuation
Peak Analysis Performed on: 1-26-96 9:05:28 AM
Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096

Peak ROI ROI Peak Energy Net Peak Net Area Continuum

No. start end centroid (keV) Area Uncert. Counts
1 25- 29 27.00 4.60 -1.85E+02 0.00 1.17E+04
2 97- 105 101.86 17.58 1.39E+04 0.00 2.19E+04
3  118- 126 122.51 21.16 2.12E+03 0.00 1.97E404
M 4 143- 163 154.45 26.70  2.17E+04 0.00 2 .83E+04
m 5 143- 163 158.69 27.44  3.84E+05 0.00 2 .89E+04
M 6 174- 210 179.44 31.03 8.63E+04 0.00 2.94E+04
m 7 174- 210 183.72 31.78 1.98E+04 0.00 3.05E+04
m 8 174- 210 191.91 33.20 1.17E+04 0.00 3.13E+04
m 9 174- 210 200.35 34.66  8.05E+03 0.00 3.20E+04
m 10 174- 210 205.45 35.55  5.10E+04 0.00 3.65E+04
M 11 212- 254 224.00 38.76  1.15E+04 0.00 3.44E+04
m 12  212- 254  228.09 39.47  1.23E+04 0.00 3.42E+04
3 212- 254 233.74 40.45  1.44E+04 0.00 3.78E+04
ml4 212- 254 244,69 42.35  4.11E+05 0.00 3.52E+04
m 15 212- 254  248.71 43.05  7.26E+05 0.00 3.23E+04
16  258- 267 261.99 45.35  9.31E+03 0.00 2 .95E+04
M 17 275- 294  281.30 48.70  2.31E+05 0.00 2.25E+04
m 18 275- 294  288.95 50.03  6.35E+04 0.00 1.84E+04
19 310- 321 316.29 54.77  1.93E+03 0.00 1.71E+04
M 20 330- 352 336.64 58.30 1.37E+03 0.00 1.42E+04
m 21  330- 352 346.79 60.06 1.36E+04 0.00 1.41E+04
22 417- 423 420.72 72.88 1.43E+02 0.00 1.26E+04
23 438- 450 443.19 76.78  1.24E+03 0.00 2.52E+04
24 492- 506  499.82 86.60  3.29E+05 0.00 4 .06E+04
25 514- 523 519.02 89.93  2.10E+02 0.00 2 .66E+04
26  532- 546  539.25 93.44  1.11E+03 0.00 3.96E+04
27 600- 615 607.97 105.35  2.14E+05 0.00 4.13E+04
28 645- 660 653.42 113.24  2.11E+03 0.00 4 .23E+04
M 29 667- 689 676.39 117.22 5.14E+03 0.00 5.53E+04
m 30 667- 689 682.48 118.28 4.93E+03 0.00 5.07E+04
31 702- 718 710.46  123.13 1.77E+06 0.00 4 . 20E+04
32 753- 767 759.68 131.66 1.29E+03 0.00 2.08E+04
33 770- 784 778.83 134.99 5.66E+02 0.00 2. 04E+04
34  947- 965 956.42 165.79  2.76E+03 0.00 2.28E+04
35 988- 1004 997.31 172.88 1.58E+03 0.00 1.93E+04
36 1008- 1026 1017.57 176.39  4.18E+04 0.00 2.11E+04
37 1080- 1094 1086.34 188.32  5.33E+03 0.00 1.69E+04
38 1169- 1184 1178.43  204.29 1.68E+03 0.00 1.80E+04
'9 1191- 1208 1201.09 208.22 1.03E+03 0.00 2 . 08E+04
40 1306- 1325 1315.20 228.01 1.01E+03 0.00 2.10E+04
41 1329- 1349 1339.47  232.22  8.60E+02 0.00 2.21E+04
42 1366- 1383 1376.33 238.61  7.81E+02 0.00 1.98E+04



Peak Analysis Report

Peak ROI ROI
start end

‘l’No.

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

6
Y2
m 68

M 69
m 70

M
m

1422-
1447 -
1548-
1667 -
1752-
1846-
2131-
2183-
2303-
2380-
2457 -
2551-
2616-
2663-
2749-
3067 -
3207-
3344-
3401-
3451-
3486-
3593-
3654-
3736-
3862-
3862-
3982-
3982-

1440
1463
1562
1687
1769
1865
2149
2206
2324
2402
2479
2575
2638
2685
2769
3091
3230
3372
3429
3478
3511
3618
3681
3762
3916
3916
4044
4044

First peak in
Other peak in

Errors quoted at

Peak

centroid

1430.
1456.
1555.
1678.
1760.
1854.
2140.
2195.
2315.
2390.
2469.
2564
.95

2626

2673.
2759.
.00

3077

3218.
3358.
3414.
.92

3465

3500.
.66

3607

3669.
3750.
3874,
3903.
3996.
4022.

a multiplet region
a multiplet region

0.000 sigma

75
27
76
24
75
55
80
36
76
39
10
93

96
57

03
64
89

98

83
10
68
86
90
26

1-26-96 9:05:31 AM

Energy
(keV)

248.
252.
269.
290.
305.
321.
371.
380.
401.
414
428.
444,
455,
463.
478.
.55

533

558.
582.
592.
601.
607.
625.
636.
650.
671.
676.
693.
697.

05
47
73
97
28
55
19
65
53
48
13
75
50
65
50

01
40
15
00
08
59
37
29
89
95
09
49

A= W UVHFERFRPAPFENESFFRWNFHMEDEDPPWHEWWREHENDWO

Net Peak Net Area
Uncert.

Area

.13E+05
.31E+02
.49E+01
.19E+03
.58E+02
.56E+03
.78E+03
.16E+03
.56E+03
.63E+01
. 71E+04
.39E+03
.56E+03
.56E+04
.93E+02
.15E+02
.20E+03
.68E+03
.35E+04
. 75E+04
.84E+03
.08E+03
.10E+04
.46E+02
.56E+03
.17E+02
.13E+04
.97E+03

[>ReloNooloNoloNeNoNeoRoRooleoNoleoRoNoleoNoeNoNoNoNoNeoNoNe]

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Co

NP PR RRRRRRRRRRRHRRRRB RN

ntinuum
Counts

.07E+04
.65E+04
.35E+04
.67E+04
.30E+04
.40E+04
.31E+04
.58E+04
.49E+04
.60E+04
.53E+04
.53E+04
.39E+04
.39E+04
.28E+04
.49E+04
.20E+04
.33E+04
.34E+04
.26E+04
.13E+04
.14E+04
.19E+04
.11E+04
.08E+04
.37E+04
.53E+03
.25E+03

Page
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:06:22 AM

: BL5D attenuation
: BL5D attenuation
: BL5SDAT 2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-24-96 10:44:10 AM

1800.0 seconds
1997.6 seconds

1-16-96
2927222222
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*II'**********************************************************************

Detector Name: DETOl

Sample Title: BL5D attenuation
Peak Locate Performed on: 1-26-96 9:06:07 AM
Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak Centroid Centroid Energy Peak
No. Channel Uncertainty (keV) Significance
1 75.66 0.3721 13.05 3.35
2 79.20 0.2224 13.60 3.84
3 94.97 0.1525 16.41 4.14
4 101.78 0.1044 17.52 12.30
5 110.00 0.0000 18.99 3.06
6 122.56 0.0567 21.17 9.09
7 140.58 0.1696 25.85 3.15
8 148 .46 0.1007 26.70 4.98
9 158.92 0.0047 27.45 182.68
10 179.50 0.0051 31.05 89.85
11 184.00 <NA> 31.80 <NA>
12 191.94 0.0454 33.16 23.50
13 205.51 0.0064 35.56 72.65
. 14 224 .45 0.2005 38.84 6.75
15 244 .49 0.0031 42 .37 143.76
16 248.94 0.0028 43.07 345.57
17 262.08 0.0226 45.36 41.31
18 269.22 0.0634 46.64 14.79
19 281.29 0.0073 48.72 186.63
20 289.02 0.0092 50.04 93.59
21 307.61 0.2707 53.26 4.54
22 316.71 0.2327 54.79 5.31
23 335.93 0.4042 58.25 3.86
24 346.91 0.0177 60.07 46.96
25 365.77 0.0730 63.35 19.40
26 420.82 0.3000 72.88 3.99
27 432.42 0.0461 74 .91 25.13
28 445.36 0.0348 77.14 32.59
29 457.78 0.2241 79.33 4.00
30 468.37 0.2916 81.18 4.14
31 483.71 0.2224 83.80 4.78
32 499.93 0.0027 86.62 293.12
33 518.83 0.1910 90.01 4.34
34 534.52 0.0933 92.59 10.27
35 546.63 0.1214 94.70 8.57
36 568.49 0.0697 98.51 14.75
37 608.10 0.0052 105.38 239.21
38 643.38 0.5558 111.49 3.61
39 653.52 0.1377 113.25 7.50
W o 675.22 0.1925 117.15 6.80
41 682.06 0.2497 118.21 6.52



Peak Locate Analysis Report

Peak

No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86

Centroid
Channel

710.
759.
.43
842.
957.
996 .
1017.
1073.
.74
1178.
1200.
1339,
1396.
1417.
1430.
.76
1494,
1678.
1703.
1761.
1854,
2031.
2141.
2195.
2316.
2358.
2469.
.36
2626.
2648.
2674,
2759.
3218.
3358.
3415.
3466.
3501.
.97
.73
3608.
3670.
3874.
3903.
3996.
4028.

777

1086

1456

2565

3516
3540

58
01

82
51
90
75
73

03
92
19
80
88
98

68
18
88
32
52
32
09
95
07
22
45

93
26
29
80
45
86
28
38
42

81
32
97
64
03
51

Centroid
Uncertainty

[ NeNeNoNoNoloNolojoBoNoloNo o NoloRoNoll il NeNeoNoNoNeNoNoNeoNeoNoNoNoNeNoNoNoNoNoRoNoNoNoNe)

.0015
.1431
L4947
.3324
.2069
.2089
.0128
.1386
.0489
.1638
.2424
.4584
.0922
.4160
.0063
.3401
.3619
.2209
.0578
L4449
.3905
.0476
.0711
.0969
.1791
.0387
.0171
.0967
.1720
.4881
.0321
.2005
.1918
.0852
.0279
.0324
.0681
.0831
.4148
.2392
.0453
.1905
.3100
.0556
L2772

Errors quoted at 0.000 sigma

1-26-96 9:06:23 AM

Energy

(keV)

123.
131.
134.
146.
165.
172.
176.
186.
188
204.
208.
232.
242,
245,
248 .
252.
259.
290.
295.
305.
321.
352.
371.
380.
401.
408.
428
444
455,
459,
463.
478.
558.
582.
592.
601.
607.
609.
613
625.
636.
672.
677.
693.
697.

15
55
74
08
97
81
42
12

.37

22
19
17
18
81
08
56
13
96
42
38
54
20
24
75
59
90

.19

82
50
00
72
54
08
44
22
08
18
80

.87

78
45
04
02
20
55

Peak

Significance

677.

103

53

.77
.72
11
.04
.68
.38
.01
.01
.61
.63
.22
.76
.11
.97
.58
.02
.71
.89
.80
.12
.09
.74
.56
.92
.12
.94
.36
.03
.49
.25
.96
.50
.26
.69
.00
.92
.81
.75
.93
.87
.89
.23
.39
.99

Page
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Detector Name:
Sample Title:

PEAK

DETO1
BL5D attenuation

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak ROI
No

M 1 72-
m 2 72-
M 3 90-
m 4 90-
6 118-

M 7 135-
m 8 135-
m 9 135-
M 10 174-
m 11 174-
m 12 174-
13 199-
RS
5 238-

m 16 238-
M 17 258-
m 18 258-
m 19 258-
m 20 258-
M 21 301-
m 22 301-
M 23 330-
m 24 330-
25 359-

M 26 413-
m 27 413-
m 28 413-
m 29 413-
m 30 413-
31 476-

32 492 -

M 33 513-
m 34 513-
m 35 513-
36 562-

37 600-

M 38 635-
m 39 635-
0 667 -

m 41 667 -
42 702-

Peak Analysis To Channel:

ROI

. start end

82

82
112
112
126
163
163
163
196
196
196
210
227
254
254
295
295
295
295
321
321
352
352
371
472
472
472
472
472
487
506
553
553
553
573
616
658
658
690
690
718

Peak Energy
centroid (keV)
75.74 13.05
78.88 13.60
95.09 16.41
101.51 17.52
122.56 21.17
149.57 25.85
154.45 26.70
158.76 27.45
179.53 31.05
183.83 31.80
191.70 33.16
205.51 35.56
224.45 38.84
244 .82 42.37
248.81 43.07
262.06 45.36
269.42 46.64
281.39 48.72
289.04 50.04
307.61 53.26
316.39 54.79
336.35 58.25
346.87 60.07
365.77 63.35
420.70 72.88
432 .45 74.91
445 .27 77.14
457.92 79.33
468.60 81.18
483.71 83.80
499.93 86.62
519.49 90.01
534.38 92.59
546 .56 94.70
568.49 98.51
608.10 105.38
643.36 111.49
653.48 113.25
675.97 117.15
682.07 118.21
710.58 123.15

1-26-96 9:06:21 AM

Net Peak Net Area
Uncert.

HOUOPFREONPPRPUOUPRPRWOWONFOOONWHERPRRPFEFONNRENPRPPRPUODONOOERNENDNEONDN

4

Area

.62E+03
.44E+03
.93E+03
.91E+04
.42E+03
.32E+04
.30E+04
.07E+05
.11E+04
.09E+04
.95E+03
.01E+04
.99E+03
.14E+05
.42E+05
.09E+04
.94E+03
.43E+05
.71E+04
.19E+03
.53E+03
.47E+03
.40E+04
.60E+03
.34E+02
.30E+03
.42E+03
. 74E+02
.89E+02
.76E+02
.38E+05
.50E+03
.42E+03
.02E+03
.28E+03
.16E+05
.14E+02
.44E+03
.73E+03
.54E+03
.78E+06

REPORT

1
096

217.
212.
587.
679.
220.
2906.
3958.
4868.
2089.
1731.
1400.
386.
362.
7985.
8010.
1049.
877.
2064 .
1643.
167.
208.
198.
403.
241.
175.

448
641

184,
192.
287.
680.
210.
455,
357.
293.
596.
168.
392.
366.
396.

1382

13
05
49
81
93
03
61
11
43
51
85
80
35
11
89
15
68
89
21
79
28
15
13
91
01
.73
.07
23
96
28
30
99
86
01
32
96
66
34
04
72
.33

Continuum

PUOUPARARNNPOREREAEAEPFLUNNNONNNNERERPRPRERERPNWOWWUOUODWWRNDWRORNDNONNWRNRNDND

Counts

.00E+04
.01lE+04
. 79E+04
.00E+04
.17E+04
.36E+04
.49E+04
.77E+04
.23E+04
.87E+04
.16E+04
.98E+04
47E4+04
.40E+04
.91E+04
.30E+04
.18E+04
.44E+04
.93E+04
.87E+04
. 71E+04
.53E+04
.52E+04
.09E+04
.15E+04
.47E+04
.4OE+04
.53E+04
.38E+04
.24E+04
. 35E+04
.12E+04
.37E+04
.07E+04
.26E+04
.48E+04
. 73E+04
. 77E+04
.95E+04
.09E+04
.27E+04

Fxkkkk



Peak Analysis Report

Peak ROI ROI

‘.’No.

43
44
45
46
47
48
M 49
m 50
51
52
53
M 54
55
m 56
57
58
59
60
61
62
63
64
65

o

68
69
M 70
71
m 72
73
74
75
76
77
M 78
79
80
81
82
83
84
85
86

B

8

BB

a8 X

One or more peaks were dropped due to multiplet
M = First peak in a multiplet region
m = Other peak in a multiplet region

start end

754- 766

772- 782

837- 847
948- 963
987- 1005
1008- 1026
1064- 1094
1064- 1094
1170- 1188
1194- 1206
1332- 1346
1389- 1440
1389- 1440
1389- 1440
1449- 1463
1484- 1501
1668- 1689
1694- 1714
1750- 1772
1846- 1865
2020- 2040
2130- 2153
2186- 2204
2306- 2325
2349- 2371
2456- 2482
2553- 2575
2615- 2687
2615- 2687
2615- 2687
2749- 2770
3204- 3229
3346- 3369
3401- 3428
3452- 3478
3486- 3551
3486- 3551
3486- 3551
3596- 3619
3655- 3681
3860- 3918
3860- 3918
3983- 4044
3983- 4044

Peak

centroid

759.
.43
.82
957.
.90
1017.
1073.
1086.
1178.
1200.
.19
1396.
1417.
1430.
1456.
1494,
1678.
1703.
1761.
1854.
2031.
2141.
2195.
2316.
2358.
2469.
2565.
2626.
2647.
2674,
2759.
3218.
3358.
.28

777
842

996

1339

3415

3466 .
3501.
3516.
3540.
3608.
3670.
3875.
3904.
3997.
4022.

01

51

75
66
66
03
92

94
83
96
76
68
18
88
32
52
32
09
95
07
22
45
36
93
12
31
80
45
86

38
54
66
10
81
32
54
26
52
60

Net Peak Net Area
Uncert.

1-26-96
Energy
(keV) Area

131.55 6.52E+02
134.74 3.91E+02
146.08 4. 06E+02
165.97 2.35E+03
172.81 1.66E+03
176.42 4.29E+04
186.12 3.22E+03
188.37 6.16E+03
204.22 1.66E+03
208.19 5.70E+02
232.17 2.53E+02
242.18 2.74E+03
245.81 9.65E+02
248.08 1.15E+05
252.56 4.01E+01
259.13 1.93E+02
290.96 1.99E+03
295.42 5.64E+03
305.38 3.63E+02
321.54 1.80E+03
352.20 7.56E+03
371.24  4.71E+03
380.75 2.67E+03
401.59 1.05E+03
408.90 2.90E+02
428.19 4., 78E+04
444 .82 4.15E+03
455.50 1.49E+03
459.00 3.20E+02
463.72 1.61E+04
478 .54 1.53E+03
558.08 1.11E+03
582.44  4.19E+03
592.22 2.33E+04
601.08 1.77E+04
607.18 4 .56E+03
609.80 3.73E+03
613.87 1.43E+02
625.78 1.00E+03
636.45 1.07E+04
672.04 2.21E+03
677.02 9.30E+02
693.20 1.09E+04
697.55 6.91E+03

Hgrs quoted at 1.000 sigma

229.
197.
.67
254.
280.
341.
214,
321.
279.
.75
219.
171.
154.
789.
21t.
240.
.76
258.
260.
227.
245,
262.
.87
227.
252.
356.
247 .
107.
87.
637.
228.
239.
222.
.94

193

205

266

215

285

270.
302.
251.

74
209.
251.
330.
159.
562.
545.

9:07:45 AM

01
47

15
12
99
29
64
11

99
05
27
91
46
19

97
36
28
38
18

32
38
18
27
92
33
54
06
29
60

42
50
40
43
61
94
87
50
33
59

NP HHERPRRRPRRPRRPRHRERRPRPRERRRPR,RRRRRRPRRRRRRRRPEPRERERERERBRNOORERNDNODN R

Continuum

Counts

.97E+04
.62E+04
.56E+04
.07E+04
.27E+04
.19E+04
.73E+04
.86E+04
.25E+04
.58E+04
.67E+04
.71E+04
.68E+04
.59E+04
.55E+04
. 77E+04
. 84E+04
.69E+04
. 74E+04
.42E+04
.45E+04
.60E+04
.30E+04
L44E+04
.63E+04
.81E+04
.47E+04
L4LE+04
.43E+04
42E+04
.34E+04
.32E+04
.13E+04
.30E+04
.27E+04
.22E+04
.27E+04
.32E+04
.07E+04
.21E+04
.27E+04
.65E+04
. 78E+03
.57E+03

de-convolution.

Page
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Fkkkk GAMMA

SPECTRUM

ANALYSTIS Fhhkk

LR R s R o e s o R R g R e R s g e S S e e e

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:14:40 AM

: NOPI-113-GAM3 attenuation
: NOPI-113-GAM3 attenuation
: NP113ATT

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-24-96 11:23:02 AM

1800.0 seconds
1991.1 seconds

1-16-96
2792722722
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Peak Locate Analysis Report 1-26-96 9:14:41 AM Page 2

AR A A A A A A A A A A A A AT T A A XA A A AT AL X XA XA A TR RL XN XA AT R AR hhvdd%k

xR PEAK LOCATE REPORT FhXkK
-ﬂ.l'**********************************************************************

Detector Name: DETO1
Sample Title: NOPI-113-GAM3 attenuation
Peak Locate Performed on: 1-26-96 9:14:26 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak Centroid Centroid Energy Peak
No. Channel  Uncertainty (keV) Significance
1 76.00 <NA> 13.10 <NA>
2 94.65 0.2390 16.43 4.68
3 101.79 0.1154 17.53 13.10
4 122.34 0.1143 21.13 10.46
5 148.53 0.1072 26.69 4.54
6 158.91 0.0052 27.45 167.17
7 179.49 0.0054 31.04 86.93
8 184.00 <NA> 31.77 <NA>
9 188.00 <NA> 32.43 <NA>
10 191.90 0.0465 33.17 24.74
11 205.50 0.0067 35.55 68.45
12 224.43 0.2775 38.84 5.24
13 244 .48 0.0032 42.37 135.40
. 14 248.91 0.0029 43 .06 337.10
15 262.05 0.0232 45.36 40.05
16 269.17 0.1052 46.66 9.00
17 281.26 0.0049 48.71 183.70
18 289.02 0.0093 50.04 92.57
19 307.86 0.2351 53.37 3.55
20 316.54 0.2993 54 .85 4.51
21 335.48 0.2225 58.20 5.36
22 346.90 0.0172 60.07 49 .63
23 365.77 0.0705 63.35 12.74
24 432.37 0.0953 74.89 11.86
25 445 .21 0.0608 77.10 20.00
26 468.13 0.2745 81.10 3.37
27 499.93 0.0027 86.62 291.58
28 534.61 0.2115 92.64 6.36
29 546 .35 0.1200 94.69 9.17
30 568.39 0.0971 98.49 10.88
31 576.92 0.2829 99.97 3.09
32 608.06 0.0053 105.37 238.36
33 631.05 0.2647 109.36 3.41
34 653.59 0.1502 113.27 6.95
35 675.39 0.2164 117.22 5.78
36 681.86 0.5161 118.30 4.61
37 710.55 0.0015 123.14 671.02
38 759.49 0.2402 131.63 4.61
39 831.12 0.4187 144 .05 3.65
- 40 956.40 0.3950 165.78 4.12
41 997.05 0.2629 172.83 5.51



*

Peak Locate Analysis Report

Peak

‘ll’ No.

42
43
L4
45
46
47
48
49
50
51
52
53
S4
55
56
57
58
59
60
61
62
63
64
w .
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

Centroid
Channel

1017.
1073.
1086.
1178.
1200.
1315.
1339.
1396.
1430.
1457.
.30
.72
.81
1821.
1855.
2031.
2141.
2195.
2316.
2401.
2469.
2565.
2626.
2648.
2674.
2700.
2760.
3217.
3358.
3415.
3466.
.51

1645
1677
1703

3501

3517.
3539.
3608.
3624.
3670.
3875.
3904.
3996.
.55

4028

75
67
46
07
55
29
36
37
94
39

43
85
17
00
62
16
28
34
31
96
34
15
32
46
61
75
27
25

32
42
75
76
29
12
62
07

Centroid
Uncertainty

[«NeoNeoRoNeNeoNoNoNoNoNeNoNoNeNoNoNoNoNoNeoNeoNaolloNol o NoloNeNoNeoNoNoNoNo NoNoNeNoNoNoNe]

.0127
.2596
.0354
.1504
.1375
.3800
.3357
.2794
.0063
.3725
.3265
.2614
.1093
.3827
.6173
.0780
.0687
.1012
.2095
.4230
.0171
.1027
.1971
.3690
.0326
L3771
.2009
.2373
.0872
.0278
.0318
.0674
.1560
.3345
.2097
.5392
.0448
.1748
.3362
.0560
L2429

Errors quoted at 0.000 sigma

1-26-96 9:14:41 AM
Energy Peak
(keV) Significance

176.42 104.73
186.10 5.04
188.34 26.31
204.23 7.93
208.12 7.17
228.02 3.72
232.20 4.57
242.08 5.86
248.08 179.78
252.67 4.55
285.26 3.34
290.88 7.36
295.40 14.08
315.80 3.40
321.77 3.51
352.18 20.75
371.23 23.40
380.70 15.35
401.60 8.22
416.36 3.28
428.17 104.49
444 .81 16.43
455 .47 7.28
459.16 3.94
463.69 54.37
468.20 4.49
478.66 9.69
557.94 8.62
582.42 21.60
592.22 66.07
601.06 57.36
607.19 23.52
609.80 10.91
613.81 5.31
625.72 8.24
628.43 3.18
636.45 39.80
672.01 9.89
677.08 5.39
693.12 30.37
697.66 19.07

Page
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Peak Analysis Report

1-26-96

9:15:33 AM

Page 4

R A A A A A T A A A A A A A A A A A A A A b A A A A A A A b b b A A Ao d

ANALYSTIS
B g e e T e e

=<

X8 X888 X8

= IS

BEEB X8 X

*

Detector Name:
Sample Title:

PEAK

DETO1
NOPI-113-GAM3 attenuation

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak Analysis To Channel:

Peak ROI ROI

No.

Cwowo~JonuU P wWwN

o
(SR

q
W

& D WWWWWWWWRNRNNRONNDNONNNNNE R
HFOWO~NNOUMPWNOWOWOENOOULPWNRPEOWO@-SN oW

42

start end

73- 79

90- 105

90- 105
118- 126
143- 163
143- 163
174- 196
174- 196
174- 196
174- 196
199- 210
218- 227
238- 254
238- 254
258- 295
258- 295
258- 295
258- 295
303- 322
303- 322
329- 352
329- 352
358- 369
425- 450
425- 450
463- 472
492- 506
528- 553
528- 553
562- 580
600- 616
623- 636
648- 660
667- 689
667- 689
702- 718
752- 766
826- 837
947- 965
988- 1006
1008- 1026

Peak Energy
centroid (keV)
76.00 13.10
95.20 16.43
101.54 17.53
122.34 21.13
154.39 26.69
158.74 27.45
179.49 31.04
183.70 31.77
187.50 32.43
191.78 33.17
205.50 35.55
224 .43 38.84
244 .80 42 .37
248.78 43.06
262.05 45.36
269.52 46.66
281.36 48.71
289.02 50.04
308.24 53.37
316.75 54.85
336.07 58.20
346.84 60.07
365.77 63.35
432.33 74.89
445.08 77.10
468.13 81.10
499.93 86.62
534.65 92.64
546 .51 94.69
568.39 98.49
608.06 105.37
631.05 109.36
653.59 113.27
676.42 117.22
682.63 118.30
710.55 123.14
759.49  131.63
831.12 144 .05
956.40 165.78
997.05 172.83
1017.75 176.42

1-26-96 9:14:39 AM

Net Peak Net Area
Uncert.

PERENEHERPRPOERRPENNNNNWRPOUODWONREPERPRPRPOOANRFRNWRPOOORSNWRRFRPFBWVE

4

Area

.84E+03
.49E+03
.72E+04
.85E+03
.92E+04
.56E+05
.96E+04
.88E+04
.00E+03
.56E+03
.62E+04
.41E+03
.96E+05
.11E+05
.03E+04
.03E+03
.32E+05
.42E+04
.78E+02
.39E+03
.28E+03
.36E+04
.06E+03
.14E+03
.63E+03
.58E+01
.32E+05
.48E+03
.44E+03
.20E+03
.14E+05
.60E+02
.35E+03
.68E+03
44E+03
. 76E+06
.12E+03
.09E+01
.47E+03
.55E+03
.27E+04

REPORT

1
096

174.
564.
621.
214.
4561.
4621.
848.
567.
445,
454,
380.
357.
7726.
7752.
960.
769.
1903.
1509.
149.
213.
.76
.58
218.
206.
326.
226.
670.
301.
297.
418.
592.
314.
308.
344,
373.
1375.
250.
204,
286.
276.
338.

192
407

19
40
85
68
84
76
00
96
33
58
83
02
91
58
46
60
40
36
29
96

67
02
08
99
97
79
86
16
91
19
63
25
14
56
25
14
48
57
36

Co

NN P NPV WWEREUVMWWENNNPEPRRERPRFRRPRPERENWLOLWOUOUNWRNWNWNNDNDNDND -

ntinuum
Counts

.51E+04
.53E+04
.25E+04
.07E+04
.83E+04
.88E+04
.16E+04
.83E+04
.14E+04
.82E+04
.95E+04
.33E+04
.28E+04
.78E+04
.19E+04
.08E+04
.35E+04
.86E+04
.76E+04
.75E+04
.31E+04
.46E+04
.83E+04
.30E+04
.23E+04
.27E+04
.09E+04
.54E+04
. 76E+04
.10E+04
.40E+04
.56E+04
.56E+04
.86E+04
.11E+04
.24E+04
.13E+04
.66E+04
.35E+04
.21E+04
.13E+04

ThAAX



Peak Analysis Report

Peak ROI ROI
.No . start end

M 43
m 44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
M 64
m 65
iy 6
A'I!7
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

g5 RE B X

=Jc 4N -Tc

1064- 1093
1064- 1093
1172- 1184
1191- 1210
1308- 1322
1332- 1347
1389- 1403
1422- 1440
1450- 1464
1638- 1653
1669- 1685
1694- 1714
1813- 1831
1844- 1866
2021- 2042
2129- 2150
2185- 2207
2307- 2328
2391- 2410
2457- 2482
2552- 2576
2614- 2710
2614- 2710
2614- 2710
2614- 2710
2749- 2770
3206- 3228
3347- 3372
3400- 3430
3455- 3481
3489- 3550
3489- 3550
3489- 3550
3594- 3636
3594- 3636
3656- 3681
3863- 3918
3863- 3918
3984- 4044
3984- 4044

Peak

centroid

1073.
1086.
1178.
1200.
1315.
1339.
1396.
1430.
1457.
1645.
1677.
1703.
1821.
1855.
.17
2141.
2195.
2316.
2401.
2469.
2565.
2626.
2648.
2674.
2700.
2760.
3217.
3358.
3415.
3466.
.59

2031

3501

3516.
3539.
3608.
3624.
3670.
3875.
3904.
3997.
4023.

55
49
07
55
29
36
37
94
39
30
72
81
43
85

00
62
16
28
34
31
78
04
19
18
46
61
75
27
25

66
76
44
08
29
32
60
04
26

1-26-96 9:15:33 AM

Energy
(keV)

186.
188.
204.
208.
228.
232.
242.
248.
252.
285.
290.
295,
315.
.77
352.
371.
380.
401.
416.
428.
444
455.
459.
463.
468.
478,
557.
582.
592.
601.
.19
609.
613.
625.
628.
636.
672.
677.
693.
697.

321

607

10
34
23
12
02
20
08
08
67
26
88
40
80

18
23
70
60
36
17
81
47
16
69
20
66
94
42
22
06

80
81
72
43
45
0l
08
12
66

N R RPWRRAR R, EAERNRRHFUORNERESERRRWRPWRHNNNRERMHEONNERWQ

Net Peak Net Area
Uncert.

Area

.61E+03
.76E+03
.47E+03
.47E+03
.18E+02
. 79E+02
.55E+02
.12E+05
.49E+02
.01E+02
.00E+03
.77E+03
.92E+01
.86E+03
.74E+03
.01E+03
.07E+03
.54E+03
.32E+02
.75E+04
.26E+03
.17E+03
. 74E+02
.S54E+04
.22E+02
.32E+03
.13E+03
.43E+03
.38E+04
.81E+04
.81E+03
.95E+03
.87E+02
.32E+03
.92E+02
.08E+04
.35E+03
. 75E+02
.08E+04
.06E+03

150.
343.
204.
288.
219.
227.
225.
427.
209.
200.
212.
253.
213.
254.
244,
246.
248.
242.
219.
347.
261.
108.

87.
800.

91.
224.
214.
236.
304.
269.
337.
149.

74.
275.
105.
242.
328.
128.
671.
660.

13
51
13
19
05
75
71
52
21
33
57
46
70
42
73
13
14
49
96
50
79
58
55
83
89
67
54
85
25
77
75
57
34
19
70
66
25
53
92
05

Continuum

NN PR HRERPREERR R PR R s b b b b e N R

Counts

.59E+04
.60E+04
.53E+04
.33E+04
.66E+04
.72E+04
. 73E+04
.10E+04
.51E+04
.33E+04
.38E+04
.69E+04
.35E+04
.62E+04
.49E+04
.51E+04
.51E+04
.52E+04
.38E+04
. 72E+04
.56E+04
.43E+04
.41E+04
.38E+04
.36E+04
.31E+04
.16E+04
.21E+04
.41E+04
.24E+04
.09E+04
.30E+04
. 25E+04
. 14E+04
.33E+04
.13E+04
.00E+04
.15E+04
.14E+03
.91E+03

One or more peaks were dropped due to multiplet de-convolution.

8 X
[

Errors quoted at

1.000 sigma

First peak in a multiplet region
Other peak in a multiplet region

Page
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Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:16:21 AM

: NOPI-114-GAM3 attenuation
: NOPI-114-GAM3 attenuation
: NP114ATT

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-24-96 11:57:29 AM

1800.0 seconds
1993.2 seconds

1-16-96
27777227
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Detector Name: DETO1
Sample Title: NOPI-114-GAM3 attenuation
Peak Locate Performed on: 1-26-96 9:16:08 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak Centroid Centroid Energy Peak
No. Channel Uncertainty (keV) Significance
1 79.38 0.1873 13.68 3.11
2 95.14 0.1695 16.43 5.26
3 101.71 0.1058 17.53 13.24
4 116.94 0.2945 20.20 3.88
5 122.42 0.0636 21.15 8.42
6 148.59 0.1269 26.69 4.30
7 158.94 0.0050 27.45 172.80
8 179.50 0.0053 31.05 86.40
9 184.00 <NA> 31.82 <NA>
10 191.93 0.0453 33.15 23.15
11 205.53 0.0066 35.56 73.17
12 224 .48 0.2152 38.85 6.86
13 244 .50 0.0032 42 .38 144.71
14 248.96 0.0029 43.07 340.69
. 15 262.05 0.0236 45,37 38.99
16 269.16 0.0797 46.63 12.78
17 281.32 0.0074 48.72 182.82
18 289.05 0.0092 50.05 93.88
19 307.82 0.2171 53.39 4.21
20 316.84 0.1882 54.83 4.62
21 336.76 0.3491 58.36 3.47
22 346.96 0.0167 60.08 51.08
23 365.91 0.0566 63.37 14 .74
24 432.25 0.0680 74.89 18.02
25 445 .43 0.0446 77.15 24.68
26 458.48 0.3007 79.40 3.62
27 484.23 0.3229 84.02 3.83
28 499.96 0.0027 86.61 292.49
29 518.79 0.4086 89.96 3.90
30 534.68 0.1613 92 .64 7.27
31 546 .66 0.1527 94.70 7.46
32 568.50 0.0737 98.51 14.87
33 608.13 0.0051 105.38 237.93
34 653.51 0.1467 113.25 7.43
35 675.17 0.1406 117.20 6.20
36 682.35 0.3360 118.32 4.01
37 710.61 0.0015 123.16 682.56
38 759.74 0.2094 131.68 5.14
39 830.90 0.3669 143.97 3.52
w 40 842 .84 0.4584 146.10 3.04
41 867.70 0.6474 150.40 3.91



Peak Locate Analysis Report

Peak

W VYo.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
W
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

Centroid Centroid
Channel  Uncertainty
956.91 0.2482
997.31 0.1457
1017.82 0.0125
1073.81 0.1644
1086.61 0.0498
1178.17 0.1421
1201.13 0.2023
1291.65 0.4562
1314.83 0.4798
1339.63 0.4151
1396.88 0.1388
1417.65 0.3560
1431.03 0.0063
1456.73 0.5165
1677.60 0.3251
1704 .12 0.0787
1855.02 0.6240
2031.28 0.0605
2141.12 0.0741
2195.98 0.1017
2316.26 0.2027
2469.62 0.0172
2565.36 0.0981
2627 .68 0.2541
2649.21 0.5590
2674 .37 0.0324
2759.94 0.2574
2991.62 0.4466
3217.83 0.2622
3359.02 0.0877
3415.50 0.0232
3466.54 0.0268
3501.41 0.0679
3517.29 0.1162
3539.76 0.6031
3608.77 0.2304
3624 .28 0.3933
3670.46 0.0464
3875.29 0.1848
3996.25 0.0556
4028.52 0.1209
0.000 sigma

Errors quoted at

1-26-96 9:16:22 AM
Energy Peak
(keV) Significance

165.87 6.01
172.88 7.47
176.43 102.61
186.13 8.75
188.37 27.00
204.24 8.45
208.23 7.42
223.92 3.29
227.94 3.59
232.24 3.77
242.21 8.93
245.78 3.17
248.10 179.55
252.55 3.37
290.86 6.92
295.46 19.24
321.63 3.94
352.20 28.34
371.25 22.06
380.76 16.12
401.62 8.01
428.22 104 .41
444 .82 18.82
455.59 6.30
459.37 3.00
463.73 53.13
478.57 7.80
518.75 3.83
557.98 7.41
582.46 21.26
592.26 65.76
601.11 57.40
607.20 23.08
609.84 13.98
613.92 3.21
625.79 7.49
628.46 4.86
636.48 38.84
672.00 9.52
693.18 30.77
697.69 19.52

Page
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Detector Name: DETO1
Sample Title: NOPI-114-GAM3 attenuation
Peak Analysis Performed on: 1-26-96 9:16:20 AM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096

Peak ROI ROI Peak Energy Net Peak Net Area Continuum

No. start end centroid (keV) Area Uncert. Counts
1 76- 82 79.38 13.68  2.33E+03 0.00 1.59E+04
M 2 91- 105 95.22 16.43  6.67E+03 0.00 2.40E+04
m 3 91- 105 101.54 17.53 1.90E+04 0.00 2.28E+04
M 4 112- 126 116.98 20.20  1.44E+03 0.00 2 .03E+04
m 5 112- 126 122.43 21.15 2.76E+03 0.00 2.02E+04
M 6 143- 163 154.41 26.69 2.07E+04 0.00 2.82E+04
m 7 143- 163 158.78 27.45 3.79E+05 0.00 2.90E+04
M 8 174- 196 179.55 31.05 8.79E+04 0.00 3.16E+04
m 9 174- 196 183.98 31.82 2.15E+04 0.00 2.82E+04
m 10 174- 196 191.63 33.15 1.00E+04 0.00 3.11E+04
11  199- 210 205.53 35.56  4.79E+04 0.00 3.97E+04
12 218- 227 224 .48 38.85  4.41E+03 0.00 5.36E+04
3 238- 254  244.84 42.38  4.03E+05 0.00 5.28E+04
m™14 238- 254 248.83 43.07  7.23E+05 0.00 3.85E+04
M 15 258- 295 262.07 45.37  9.77E+03 0.00 3.29E+04
m 16 258- 295 269.38 46.63 1.40E+03 0.00 3.18E+04
m 17 258- 295 281.41 48.72 2.35E+05 0.00 2 .44E+04
m 18  258- 295 289.07 50.05  6.49E+04 0.00 1.94E+04
M 19 302- 322 308.36 53.39 8.85E+02 0.00 1.82E+04
m 20 302- 322 316.63 54.83 1.58E+03 0.00 1.79E+04
M 21 330- 352 337.01 58.36 1.35E+03 0.00 1.34E+04
m 22 330- 352 346.93 60.08 1.36E+04 0.00 1.33E+04
23 358- 370 365.91 63.37 3.15E+03 0.00 1.94E+04
M 24  425- 462  432.31 74.89  4.18E+03 0.00 2.14E+04
m 25 425- 462  445.37 77.15 7.27E+03 0.00 2 .48E+04
m 26 425- 462  458.30 79.40  4.70E+02 0.00 2.17E4+04
M 27 477- 506  484.93 84.02  2.23E+03 0.00 2.71E+04
m 28 477- 506  499.91 86.61  3.38E+05 0.00 2.89E+04
M 29 514- 553 519.21 89.96 1.34E+03 0.00 3.50E+04
m 30 514- 553 534.67 92.64  4.17E+03 0.00 4.05E+04
m 31 514- 553 546 .55 94.70  2.91E+03 0.00 4 . 05E+04
32 561- 575 568.50 98.51  4.28E+03 0.00 3.96E+04
33  600- 616 608.13 105.38 2 .15E+05 0.00 4 43E+04
34  648- 658 653.51 113.25 9.72E+02 0.00 3.02E+04
M 35 668- 690 676.25 117.20  4.19E+03 0.00 5.29E+04
m 36 668- 690 682.76 118.32  5.33E+03 0.00 5.42E+04
37 702- 718 710.61 123.16  1.76E+06 0.00 4.29E+04

38 754- 767 759.74  131.68  1.48E+03 0.00 2 .00E+04

9 823- 848 830.65 143.97 3.68E+02 0.00 1.50E+04

m 40 823- 848 842.92 146.10  3.44E+02 0.00 1.51E+04
41  860- 872 867.70 150.40 5.22E+02 0.00 1.74E+04
42 947- 963 956.91 165.87 2.88E+03 0.00 2.15E+04
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Peak ROI ROI
@WNo. start end

43
44
M 45
m 46
47
48
49
50
51
M 52
53
m 54
55
56
57
58
59
60
61
62
63
64
M 65

.-y,

68
69
70
71
72
73
74
75
76
77
78
79
80
81
m 82

=}

= 8 X8B X

g3 X
|

988-
1008-
1065-
1065-
1171-
1195-
1283-
1307-
1329-
1388-
1388-
1388-
1449 -
1666-
1696-
1844 -
2021-
2131-
2183-
2307-
2456-
2554-
2614-
2614-
2614-
2749-
2981-
3206-
3348-
3402-
3452-
3489-
3489-
3489-
3595-
3595-
3656-
3863-
3980-
3980-

1006
1026
1095
1095
1185
1207
1300
1324
1348
1441
1441
1441
1466
1688
1713
1866
2040
2150
2204
2326
2482
2577
2687
2687
2687
2769
3001
3228
3373
3427
3478
3550
3550
3550
3636
3636
3682
3889
4044
4044

= First peak in
= Other peak in

Peak

centroid

997.
1017.
1073.
1086.
1178.
1201.
1291.
1314,
1339.
1397.
1417.
1431.
1456.
.60

1677

1704.
1855.
2031.
2141.
2195.
2316.
2469.
2565.
2627.
.23

2649

2674,
2759.
2991.
3217.
3359.
3415.
3466.
3501.
.85
3540.
3608.
3624.
3670.
3875.
3997.
4023.

3516

a multiplet region
a multiplet region

31
82
72
65
17
13
65
83
63
11
65
03
73

12
02
28
12
98
26
62
36
47

40
94
62
83
02
50
54
63

37
83
21
46
29
44
43

Net Peak Net Area
Uncert.

1-26-96
Energy
(keV) Area

172.88 1.25E+03
176.43  4.26E+04
186.13 2.28E+03
188.37 5.88E+03
204.24  1.64E+03
208.23 6.28E+02
223.92 -2.71E+01
227.94  9.47E+02
232.24  9.45E+02
242.21 1.97E+03
245.78 8 .12E+02
248.10 1.14E+05
252.55 3.95E+02
290.86 2.29E+03
295.46 3.21E+03
321.63 1.72E+03
352.20  5.40E+03
371.25 3.96E+03
380.76 3.10E+03
401.62 1.18E+03
428.22  4.81E+04
444 .82  4.62E+03
455.59 1.43E+03
459.37 5.20E+02
463.73 1.66E+04
478.57 1.11E+03
518.75 3.94E+01
557.98 1.64E+03
582.46 3.92E+03
592.26 2.34E+04
601.11 1.76E+04
607.20  4.75E+03
609.84  2.66E+03
613.92 2.28E+02
625.79 9.99E+02
628.46  4.39E+02
636.48 1.09E+04
672.00 1.68E+03
693.18 1.15E+04
697.69 7.28E+03

Errors quoted at 0.000 sigma

[eNeNoNoReNoNoloNeNoloNeNolloBeNoNoNoleoNoleBo oo o B NoRoNo oo RoNoNoNeoNoNoNoRo N

9:16:23 AM

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Co

PR HEFRRPRPRRPRPHERHERRPRRRPRPRRRRRRRRBPRRRPRPRERORRRRRERON

ntinuum
Counts

.24E+04
. 14E+04
.59E+04
.58E+04
. 75E+04
.58E+04
.97E+04
.94E+04
.13E+04
.68E+04
. 77E+04
.60E+04
. 79E+04
.88E+04
4T7E+04
.63E+04
.35E+04
.35E+04
.50E+04
.43E+04
.73E+04
.4T7E+04
.55E+04
.45E+04
.45E+04
.26E+04
.34E+04
.12E+04
.27E+04
.21E+04
. 24E+04
. 10E+04
.31E+04
.19E+04
.08E+04
.12E+04
.18E+04
.17E+04
.01E+03
.71E+03
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:17:25 AM

: NOPI-115-GAM3 attenuation
: NOPI-115-GAM3 attenuation
: NP115ATT

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-24-96 12:31:45 PM

1800.0 seconds
1993.8 seconds

1-16-96
22222272



Peak Locate Analysis Report 1-26-96 9:17:27 AM Page 2

R e R e R E R RS R R R R R R R R R S R R R R R R R R R R R R R R R ok e R R R R R R S R e e e

Fetkekk PEAK LOCATE REPORT Fkdkkk
Gkl etk

Detector Name: DETO1
Sample Title: NOPI-115-GAM3 attenuation
Peak Locate Performed on: 1-26-96 9:17:12 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak Centroid Centroid Energy Peak
No. Channel  Uncertainty (keV) Significance
1 95.45 0.2440 16.48 4.58
2 101.99 0.1177 17.55 16.38
3 122.49 0.0471 21.16 9.94
4 127.00 <NA> 21.91 <NA>
5 140.05 0.3507 24.20 3.02
6 158.97 0.0048 27.48 178.67
7 179.51 0.0051 31.06 91.68
8 184.06 0.0518 31.81 22.05
9 191.94 0.0444 33.16 25.39
10 205.56 0.0148 35.56 74.72
11 224 .43 0.1489 38.84 7.06
12 244 .52 0.0032 42.38 151.77
13 249.00 0.0028 43.07 343.84
14 262.13 0.0233 45.38 39.72
w 15 269.33 0.2347 46.62 5.29
16 281.40 0.0072 48.73 181.36
17 289.07 0.0092 50.05 93.92
18 316.74 0.2673 54.85 4.38
19 336.63 0.2624 58.32 4.29
20 346.99 0.0167 60.09 50.49
21 366.00 0.1229 63.39 6.80
22 432 .37 0.1557 74.88 8.14
23 445 .12 0.1515 77.09 10.10
24 499.99 0.0027 86.63 294.98
25 546 .17 0.4001 94.64 3.48
26 568.42 0.1847 98.49 6.87
27 608.20 0.0049 105.39 237.19
28 631.05 0.2231 109.36 3.81
29 653.48 0.1504 113.25 7.86
30 675.32 0.1843 117.23 6.93
31 682.62 0.2431 118.34 5.87
32 710.66 0.0015 123.16 693.07
33 759.21 0.3050 131.58 5.41
34 778.23 0.2164 134.88 4.19
35 842.25 0.2581 145.98 4.20
36 867.99 0.8224 150.45 3.01
37 957.56 0.6146 165.98 5.01
38 997.20 0.1802 172.86 7.55
39 1017.90 0.0120 176.45 109.90
w 40 1074.36 0.3144 186.19 3.27
41 1086.66 0.0504 188.37 26.00



Peak Locate Analysis Report

Peak

‘.’ No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
W
67
68
69
70
71
72
73
74
75
76
77

Centroid Centroid
Channel  Uncertainty
1178.14 0.1306
1201.78 0.2934
1316.21 0.4094
1396.40 0.1810
1431.09 0.0063
1457.31 0.4003
1678.74 0.1693
1704.01 0.1340
1760.42 0.4981
1854 .97 0.5210
2031.29 0.1353
2141.11 0.0676
2174.09 0.4088
2196 .00 0.0948
2315.88 0.2020
2469.80 0.0139
2565.61 0.0995
2627.75 0.1982
2674.48 0.0314
2700.43 0.4080
2760.46 0.1837
3218.78 0.2009
3359.28 0.0728
3415.68 0.0277
3466.66 0.0323
3502.03 0.0748
3517.45 0.2284
3539.21 0.6656
3608.94 0.3199
3625.11 0.4299
3670.67 0.0451
3747.83 0.3645
3875.05 0.1758
3905.58 0.4338
3996.40 0.0660
4028 .42 0.1248

0.000 sigma

Errors quoted at

1-26-96 9:17:27 AM
Energy Peak
(keV) Significance

204 .24 9.95
208.34 5.30
228.18 3.18
242 .09 5.53
248 .11 179.68
252.65 3.48
291.06 8.58
295.44 9.18
305.22 3.23
321.62 3.67
352.20 12.10
371.24 24 .67
376.96 3.01
380.76 16.83
401.55 8.68
428.25 106.03
444 .86 18.91
455.64 9.13
463.75 54.71
468.30 3.34
478.66 9.63
558.14 8.30
582.51 22.31
592.29 66.59
601.13 57.51
607.27 25.38
609.88 7.18
613.72 3.28
625.82 6.24
628.39 3.23
636.51 40.56
649 .89 4.23
672.03 10.49
677.21 4.57
693.25 30.17
697.56 17.94

Page
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Detector Name: DETO1
Sample Title: NOPI-115-GAM3 attenuation
Peak Analysis Performed on: 1-26-96 9:17:25 AM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts

M 1 91- 105 95.51 16.48  4.38E+03 0.00 2.49E+04
m 2 91- 105 101.67 17.55 1.74E+04 0.00 1.99E+04
M 3 118- 129 122.48 21.16 2.13E+03 0.00 1.80E+04
m 4 118- 129 126.80 21.91  3.30E+02 0.00 1.33E+04
5 135- 142 140.05 24.20 -1.55E+03 0.00 2.24E+04

6 153- 163 158.97 27.48 3.88E+05 0.00 4. 72E+04
M7 174- 196 179.58 31.06  9.03E+04 0.00 3.19E+04
m 8 174- 196 183.90 31.81  2.12E+04 0.00 2 . 84E+04
m 9 174- 196 191.70 33.16 9.96E+03 0.00 3.14E+04
10 199- 210 205.56 35.56  4.95E+04 0.00 3.97E+04

11 218- 227 224.43 38.84  4.55E+03 0.00 5.53E+04

M 12 238- 254  244.88 42.38  4.12E+05 0.00 5.47E+04
3 238- 254  248.86 43.07 7.38E+05 0.00 3.91E+04
M™14  258- 295 262.17 45.38 1.08E+04 0.00 3.22E+04
m 16 258- 295 281.45 48.73  2.41E+05 0.00 2.37E+04
m 17 258- 295 289.10 50.05 6.60E+04 0.00 1.86E+04
18 310- 322 316.74 54.85 1.73E+03 0.00 1.95E+04

M 19 330- 351 336.75 58.32 1.38E+03 0.00 1.47E+04
m 20 330- 351 346.96 60.09 1.35E+04 0.00 1.33E+04
21 358- 369 366.00 63.39 1.40E+03 0.00 1.78E+04

M 22  425- 451  432.23 74.88  1.90E+03 0.00 2.50E+04
m 23 425- 451 444,97 77.09 3.30E+03 0.00 2.62E+04
24 492- 506  499.99 86.63 3.35E+05 0.00 4. 20E+04

25 542- 553 546.17 94.64  1.26E+03 0.00 3.20E+04

26 561- 572 568.42 98.49 1.43E+03 0.00 3.16E+04

27 600- 616 608.20 105.39  2.16E+05 0.00 4 . 43E+04

28 627- 635 631.05 109.36  6.03E+02 0.00 2.32E+04

29 645- 660  653.48 113.25 1.92E+03 0.00 4. 34E+04

M 30 667- 690 676.45 117.23  4.78E+03 0.00 5.31E+04
m 31 667- 690 682.83 118.34  5.88E+03 0.00 5.19E+04
32 702- 718 710.66 123.16 1.78E+06 0.00 4.37E+04

33 754- 767 759.21 131.58 7.07E+02 0.00 2 .04E+04

34 773- 783 778.23  134.88 8.30E+01 0.00 1.55E+04

35 837- 848 842.25 145.98 5.09E+02 0.00 1.64E+04

36 861- 876 867.99 150.45  8.77E+02 0.00 2 .09E+04

37 948- 965 957.56 165.98 2.71E+03 0.00 2.23E+04

38 991- 1004 997.20 172.86 1.17E+03 0.00 1.66E+04

39 1010- 1025 1017.90 176.45  4.27E+04 0.00 1.86E+04
N0 1065- 1094 1074.09 186.19 6.98E+02 0.00 1.57E+04
m 41 1065- 1094 1086.64  188.37 5.96E+03 0.00 1.59E+04
42 1169- 1185 1178.14  204.24  2.01E+03 6.00 1.95E+04



Peak Analysis Report

Peak ROI ROI
@Y No. start end

43 1192- 1208
44 1306- 1323
45 1389- 1404
46 1422- 1441
47 1450- 1466
48 1667- 1689
49 1693- 1715
50 1752- 1768
51 1843- 1865
52 2023- 2043
53 2132- 2153
55 2165- 2206
56 2303- 2324
57 2458- 2481
58 2552- 2576
59 2617- 2638
M 60 2661- 2713
m 61 2661- 2713
62 2750- 2770
63 3204- 3232
64 3345- 3370
65 3401- 3428
66 3453- 3477
p/ 3489- 3550
MS 3489- 3550
69 3489- 3550
70 3593- 3637
71 3593- 3637
72 3655- 3685
73 3735- 3762
74 3863- 3919
75 3863- 3919
76 3984- 4044
77 3984- 4044

= =

HXE X

Peak
centroid

1201.78
1316.21
1396.40
1431.09
1457.31
1678.74
1704 .01
1760.42
1854.97
2031.29
2141.11
2196.00
2315.88
2469.80
2565.61
2627.75
2674.49
2700.73
2760.46
3218.78
3359.28
3415.68
3466 .66
3502.06
3517.12
3539.26
3609.01
3623.85
3670.67
3747 .83
3875.49
3905.31
3997.85
4022.67

1-26-96 9:17:28 AM

Energy
(keV)

208.
228.
242,
248,
252.
291.
295,
305.
321.
352.
371.
380.
401.
428.
444,
455,
463.
468.
478.
.14

558

582.
592.
601.
607.
609.
613.
625,
628.
636.
649 .
672.
677.
693.
697.

34
18
09
11
65
06
44
22
62
20
24
76
55
25
86
64
75
30
66

51
29
13
27
88
72
82
39
51
89
03
21
25
56

RO NFPF R, PP UOUORNDPRPRFRERPOREREREEREFNPNNEHUONNDWRERERRERE

Net Peak Net Area
Uncert.

Area

.28E+03
.10E+03
.52E+02
.13E+05
.35E+02
.61E+03
.46E+03
.47E+00
.75E+03
.35E+03
.08E+03
.37E+03
.38E+03
. 75E+04
.25E+03
.44E+03
.65E+04
.67E+02
.62E+03
.73E+03
.02E+03
.32E+04
. 76E+04
.17E+03
.30E+03
.33E+02
.39E+03
.24E+02
.11E+04
.53E+01
.56E+03
.91E+02
.11E+04
.76E+03

[eNeooBoNoNoBoNlo oo NoloRo e NoRoNeNoReoNoNoNoNoNoNoNoNeoNoNoNoNol e

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Co

NNHPRPPRPRRPRRPRHRRERRRERRBRRERRRRRBE N e e

ntinuum
Counts

.99E+04
.94E+04
.85E+04
.23E+04
.71E+04
.85E+04
. 78E+04
.27E+04
.61E+04
.40E+04
.50E+04
.88E+04
.54E+04
.62E+04
.55E+04
.36E+04
.37E+04
.42E+04
.24E+04
.40E+04
.24E+04
.31E+04
.17E+04
.07E+04
.23E+04
.22E+04
.27E+04
.63E+04
.32E+04
.20E+04
.06E+04
.21E+04
.18E+03
.94E+03

One or more peaks were dropped due to multiplet de-convolution.

M
m

Errors quoted at

0.000 sigma

First peak in a multiplet region
Other peak in a multiplet region

Page
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:18:10 AM

: NOPI-116-GAM3 attenuation
: NOPI-116-GAM3 attenuation
: NP116ATT

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-24-96 2:09:56 PM

1800.0 seconds
1986.6 seconds

1-16-96
22772227



Peak Locate Analysis Report

1-26-96 9:18:42 AM

Page 2

R e b e e e T e T b e e e e e e b e e e s e e e e b b e e e e e e e ek

Ft ok

PEAK

LOCATE

REPORT

FTkkkk

'c**********************************************************************

Detector Name:

Sample Title:
Peak Locate
Peak Locate
Peak Locate
Peak Search

Peak
No.

Vo, HsWwN P

Centroid
Channel

33.
69.
101.

122
148

179
184

205
224
244

281
288

432
445

499
568

631

682

759
842
956
997
1017

00
00
93

.25
.30
158.
A7
.00
191.
.50
.19
.48
248.
262.

90

82

90
05

.26
.99
316.
335.
346.
365.
407.
.27
.45
467.
.92
.78
608.

56
88
90
52
95

18

07

.35
653.
674.
.51
710.
.72
.72
.07
.26
.77
1074.
1086.
1178.
1201.

49
94

56

15
68
56
09

DETO1

NOPI-116-GAM3 attenuation

From Channel: 1
To Channel: 4096
Sensitivity: 3.00
Centroid Energy Peak
Uncertainty (keV) Significance
<NA> 5.64 <NA>
<NA> 11.88 <NA>
0.0692 17.59 16.15
0.1108 21.12 9.40
0.3475 26.68 3.03
0.0050 27.44 173.74
0.0053 31.04 91.89
<NA> 31.79 <NA>
0.0469 33.15 23.16
0.0067 35.55 69.49
0.1629 38.80 5.35
0.0032 42 .37 138.22
0.0029 43.06 339.50
0.0232 45.36 39.10
0.0048 48.71 185.06
0.0091 50.03 93.73
0.3655 54 .82 4.78
0.5318 58.21 4.19
0.0174 60.07 49 .07
0.2502 63.31 4.83
0.3719 70.67 3.03
0.1264 74.90 7.04
0.1901 77.10 8.22
0.2793 80.94 3.06
0.0027 86.62 289.96
0.1972 98.56 6.50
0.0053 105.37 236.19
0.3254 109.41 3.69
0.1257 113.25 8.21
0.1178 117.13 7.12
0.2860 118.32 5.72
0.0015 123.15 667.78
0.2260 131.67 5.24
0.4454 146 .07 3.86
0.4927 165.72 3.48
0.1572 172.87 7.71
0.0126 176.43 105.80
0.2724 186.18 4.63
0.0497 188.37 25.76
0.1876 204 .31 8.27
0.2050 208.22 5.97

Performed on:

1-26-96 9:17:59 AM



Peak Locate Analysis Report

Peak

W No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
w 66
67
68
69
70
71

Centroid
Channel

1315.
.00
.97
1678.
.74

1396
1430

1703

1855.
2031.
2141.
2195.
2315.
2469.
2564.
2627.
2674
.13

2760

3218.
3263.
3359.
3415.
3466.
3501.
3517.
3540.
3608.
3670.
.87

3783

3874.
3905.
3996.
.67

4028

Errors quoted at

38

06

33
29
12
92
49
48
83
41
27

00
74
04
37
40
60
00
03
72
40

76
47
04

Centroid
Uncertainty

[eNeNeoNoRoNoNoNoNeNoNeNolNeNo e Ne oo lNoRNo RN oo lNol ol ol R ol ol o RN o)

.2853
.4269
.0064
.3565
.1803
.6083
.1230
.0731
.1009
.2046
.0174
.1037
.2553
.0328
.2335
.2748
.4953
.0854
.0232
.0273
.0643
.3747
L4769
.1781
.0452
.5165
.1793
.4521
.0547
.1793

1.000 sigma

1-26-96 9:18:42 AM

Energy

(keV)

228.
242 .
248.
290.
295.
321.
352,
371.
380.
401,
428
4bd
455
463
478.
558.
565.
582.
592.
601.
607.
609.
613.
625.
636.
656.
671.
677.
693,
697

04
02
09
94
39
68
20
25
75
49
19
73
58

.71

60
01
94
47
24
09
21
72
78
77
47
14
93
22
17

.59

Peak

Significance

4.
3.
178.
6.
7.
4.
11.
21.
16.
7.
101.
16.
6.
53.
7.
6.
3.
22.
65.
56.
24,
4.
3.
9.
40.
3.
10.
4.
30.
19.

90
10
45
59
08
93
47
82
42
82
50
29
86
59
64
58
14
78
90
17
41
97
06
27
06
30
72
29
66
73

Page
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Peak Analysis Report 1-26-96 9:18:54 AM Page 4
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L PEAK ANALYSIS REPORT Fkkkk
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Detector Name: DETOl
Sample Title: NOPI-116-GAM3 attenuation
Peak Analysis Performed on: 1-26-96 9:18:09 AM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096

Peak ROI ROI Peak Energy Net Peak Net Area Continuum

No. start end centroid (keV) Area Uncert. Counts
1 31- 35 33.00 5.64  2.35E+02 136.15 1.11E+04
2 66- 71 69.00 11.88 -3.38E+01 146.99 1.22E+04

3 97- 105 101.93 17.59 1.39E+04 248.74 2. 24E+04
4  118- 126 122.25 21.12  2.39E+03 210.23 1.96E+04
M 5 143- 163 154.34 26.68  2.14E+04 5079.15 2.78E+04
m 6 143- 163 158.73 27.44  3.81E+05 5134.83 2.85E+04
M 7 174- 196 179.48 31.04  8.60E+04 2120.48 3.10E+04
m 8 174- 196 183.78 31.79 1.99E+04 1760.18 2.78E+04
m 9 174- 196 191.62 33.15 9.22E+03 1428.14 3.09E+04
10 199- 210 205.50 35.55  4.76E+04 379.44 3.85E+04

11 218- 226 224.19 38.80 3.28E+03 329.62 4. 82E+04

M 12 238- 254  244.79 42 .37  4.00E+05 7923.72 5.27E+04
3 238- 254  248.77 43.06 7.14E+05 7948.64 3.79E+04
4  258- 266 262.05 45.36 8.94E+03 260.28 2.75E+04

M 15 275- 294  281.35 48.71  2.34E+05 1509.87 2 .28E+04
m 16 275- 294  289.00 50.03  6.46E+04 1424 .45 1.81E+04
17 311- 322 316.56 54.82  1.72E+03 211.26 1.71E+04
M 18 329- 352 336.13 58.21 1.46E+03 221.75 1.38E+04
m 19 329- 352 346.85 60.07 1.37E+04 411.09 1.38E+04
20 359- 369 365.52 63.31 7.87E+02 196.65 1.59E+04

21  404- 411  407.95 70.67 -1.88E+02 169.92 1.44E+04

M 22  425- 452  432.37 74.90 1.33E+03 207.89 2.60E+04
m 23 425- 452 445,04 77.10  2.75E+03 356.68 2.50E+04
24 463- 471  467.18 80.94  2.43E+01 205.10 1.96E+04
25 492- 506  499.92 86.62 3.23E+05 662.54 4. 04E+04
26 561- 572 568.78 98.56 1.08E+03 279.54 3.07E+04
27 600- 615 608.07 105.37 2.09E+05 575.49 4, 08E+04
28  625- 635 631.35 109.41  4.87E+01 255.78 2. 7T4E+04

29 647- 658 653.49 113.25 1.61E+03 284.00 3.15E+04

M 30 666- 690 675.88 117.13  4.35E+03 378.97 5.41E+04
m 31 666- 690 682.74  118.32 6.22E+03 444 .99 5.03E+04
32 702- 718 710.56 123.15 1.72E+06 1362.03 4. 19E+04
33 753- 767 759.72 131.67 1.15E4+03 245.71 2.06E+04
34  836- 849 842.72 146.07 5.20E+02 225.82 1.83E+04
35 948- 963 956.07 165.72 2.17E+03 245.87 1.94E+04
36 988- 1006 997.26 172.87 1.63E+03 269.27 2.10E+04
37 1009- 1025 1017.77 176.43 4 .14E+04 313.53 1.82E+04

M 138 1066- 1094 1074.04 186.18  4.44E+02 105.42 1.43E+04
9 1066- 1094 1086.63 188.37 5.18E+03 374.97 1.55E+04

40 1172- 1185 1178.56 204.31  1.30E+03 211.46 1.57E+04

41 1194- 1207 1201.09 208.22 8.58E+02 211.87 1.60E+04

42 1307- 1324 1315.38 228.04  7.11E+02 249.17 1.88E+04



Peak Analysis Report

Peak ROI

ROI

WVNo. start end

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
M 62
63
64
65

6
-
68
69
70
71

8 8

=Jc 4= Jc4

8 =
|l

1388-
1422-
1668-
1695-
1847-
2022-
2132-
2183-
2303-
2456-
2553-
2617-
2661-
2750-
3203-
3252-
3346-
3400-
3451-
3490-
3490-
3490-
3593-
3657-
3770-
3862-
3862-
3981-
3981-

1402
1439
1687
1714
1865
2040
2150
2204
2324
2481
2573
2637
2684
2770
3228
3274
3370
3429
3479
3551
3551
3551
3619
3684
3797
3917
3917
4044
4044

First peak in
= Other peak in

Errors quoted at

Peak

centroid

1396.
.97
1678.
1703.
1855.
2031.
2141.
2195.
2315.
2469.
2564,
41

1430

2627

2674,
2760.
3218.
3263.
3359.
3415.
3466.
.71
3516.
3539.
.72

3501

3608

3670.
3783.
3874.
3905.
3997.
4022.

a multiplet region
a multiplet region

1.000 sigma

00

06
74
33
29
12
92
49
48
83

27
13
00
74
04
37
40

18
56

40
87
91
42
38
86

Net Peak Net Area
Uncert.

1-26-96
Energy
(keV) Area

242 .02 9.05E+01
248 .09 1.09E+05
290.94 1.84E+03
295.39 8.15E+02
321.68 1.25E+03
352.20 1.66E+03
371.25 3.84E+03
380.75 2.78E+03
401.49 1.39E+03
428.19 4. 64E4+04
4a4 73 3.89E+03
455.58 9.81E+02
463.71 1.52E+04
478.60 1.18E+03
558.01 1.09E+03
565.94 -5.32E+02
582.47 4.26E+03
592.24 2.31E+04
601.09 1.74E+04
607.21 4. 52E+403
609.72 7.36E+02
613.78 3.67E+02
625.77 1.02E+03
636.47 1.05E+04
656.14 -2.45E402
671.93 1.60E+03
677.22 7 .25E+02
693.17 1.13E+04
697.59 6.77E+03

221.
414,
238.
235.
213.
207.
213.
239.
240.
338.
225.
217.
267.
211.
234,
207.
224,
293.
275.
402.
100.

84.
227.
252.
228.
298.
146.
440.
416.

9:18:54 AM

02
93
85
13
05
12
41
28
18
42
05
09
61
88
60
98
62
60
31
39
08
65
35
69
05
48
19
45
59

Co

ONHHHFRMHHERORRRRRERPRPRRRRRRRERRR R

ntinuum
Counts

.69E+04
.95E+04
.57E+04
.55E+04
.31E+04
.22E+04
.23E+04
.45E+04
.50E+04
.60E+04
.29E+04
.27E+04
.41E+04
.20E+04
.27E+04
.13E+04
.12E+04
.33E+04
.26E+04
.72E+03
.18E+04
.17E+04
.16E+04
.18E+04
.16E+04
.03E+04
.15E+04
.42E+03
.21E+03

Page
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:19:36 AM

NOPI-117-GAM3 attenuation
NOPI-117-GAM3 attenuation

: NP117ATT

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-24-96 2:44:12 PM

1800.0 seconds
1992 .4 seconds

1-16-96
27222772727



Peak Locate Analysis Report

1-26-96

9:19:37 AM

Page 2
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* ek

PEAK

LOCATE

REPORT

FhAxAN

7‘.’**********************************************************************

Detector Name:

Sample Title:
Peak Locate
Peak Locate
Peak Locate
Peak Search

Peak
No.

O oo~ W

Centroid
Channel

47.
95.

101

158

191
205

248

316
335
346
432
608

675
682

842

996
1017

1315

1677

00
21

.89
122.
148.
.88
179.
184.

44
32

48
00

.85
.49
224,
244
.88
262.
281.
289.

24
46

01
25
00

.74
Ny
.88
.4l
444
499.
.05
653.

67
91

69

.34
.71
710.
759.
778.
.27
956.

54
32
89

33

.89
.73
1086.
1178.
1201.

53
33
25

.63
1430.
.43
1823.
1855.

96

20
67

DETO1

NOPI-117-GAM3 attenuation

Performed on:
From Channel:

1

To Channel: 4
Sensitivity:
Centroid Energy
Uncertainty (keV)

0.0000 8.07
0.2299 16.48
0.0638 17.55
0.0513 21.15
0.1894 26.69
0.0049 27.44
0.0051 31.04
<NA> 31.79
0.0437 33.15
0.0065 35.55
0.1285 38.80
0.0031 42.36
0.0029 43.06
0.0227 45.36
0.0047 48.71
0.0091 50.03
0.1969 54.85
0.3612 58.15
0.0173 60.06
0.2067 74.95
0.3490 77.01
0.0045 86.61
0.0053 105.37
0.1371 113.28
0.1675 117.21
0.4862 118.38
0.0015 123.14
0.3213 131.60
0.3443 135.00
0.2365 145.99
0.4338 165.77
0.2224 172.80
0.0125 176.42
0.0518 188.35
0.2049 204.27
0.1972 208.25
0.3406 228.08
0.0062 248.08
0.1876 290.83
0.4324 316.11
0.5221 321.74

-26-96 9:19:26 AM

1
096
3.00

Peak

Significance

3.
4.
15.
10.
3.
179.
94

54
54
20
05
47
51

.70

<NA>

24,
72.
7.
156.
344,
39.
189.
94 .
5.
5.
49.
6.
4.
294.
240.

o))
~
W~ Uy

bt
N O

=
o
W WO RFRWNOOYI U W

32
27
87
85
76
90
60
33
50
57
58
54
76
67
62

.85
.85
.23
.54
.56
.89
.17
.08
.30
.82
.40
.98
.10
.86
47
.41
.06
.25



Peak Locate Analysis Report

Peak

W No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

Centroid Centroid
Channel  Uncertainty
2015.38 0.3345
2031.73 0.3019
2141.00 0.0685
2195.83 0.1009
2316.00 0.1638
2469 .50 0.0171
2565.19 0.0796
2627.67 0.1559
2674.30 0.0318
2723 .46 0.2422
2760.00 0.1722
3217.85 0.2190
3359.24 0.0906
3415.40 0.0232
3466 .48 0.0266
3501.70 0.0642
3608.43 0.2274
3624.84 0.4137
3670.32 0.0438
3875.16 0.1734
3905.29 0.3544
3996.12 0.0556
4028.15 0.2234

0.000 sigma

Errors quoted at

1-26-96 9:19:37 AM
Energy Peak
(keV) Significance

349 .44 3.06
352.27 4.87
371.22 24,24
380.73 15.84
401.58 9.44
428.20 104.19
444,79 18.25
455.63 10.03
463.71 55.04
472 .24 3.94
478.58 8.87
557.98 8.54
582.50 20.96
592.24 65.76
601.10 57.64
607 .21 24.67
625.74 8.19
628.41 3.92
636.45 41.23
671.97 10.49
677.14 5.42
693.20 30.26
697.57 18.55

Page
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Peak Analysis Report

1-26-96

9:19:39 AM

Page 4

A R R R A R A A R A R A R A A R A A A A A AR R A AR A AL A A XX A A LA A h v deded

ANALYSTIS
B e

g3 =

58 =2E X

g X

HRXEX

=

*

Detector Name:
Sample Title:

PEAK

DETO1
NOPI-117-GAM3 attenuation
1-26-96 9:19:36 AM

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak Analysis To Channel:

Peak ROI ROI
start end

No.

oo~~~ Wi

45-
91-
91-
118-
143-
143-
174-
174-
174-
199-
218-
238-
238-
258-
275-
275-
310-
329-
329-
425-
425-
492 -
600-
645-
667-
667 -
702-
754 -
773-
837-
947 -
987-
1010-
1080-
1170-
1195-
1305-
1422-
1670-
1815-
1844 -

49
105
105
126
163
163
196
196
196
210
227
254
254
266
294
294
322
352
352
450
450
506
616
660
690
690
718
766
783
851
965

1005
1025
1094
1185
1207
1323
1440
1687
1833
1866

Peak

centroid

47.
95.
101.
v

122

154.
158.
179.
183.
191.
205.
224,
244
248.
262.
281.
288.
316.
.81
346.
432.
444
499 .
608.
653.
676.
683.
710.
759.
778.
842 .
956.
996.
1017.
1086.
1178.
1201.
1315.
1430.
W43
1823.
1855.

335

1677

00
53
69

41
71
47
77
61
49
24
77
76
01
35
99
74

82
65
52
91
05
69
32
08
54
32
89
27
33
89
73
53
33
25
63
96

20
67

Energy
(keV)

8.
16.
17.
21.
26.
ya
31.
.79

33.

35.

38.

42.

43.

45,

48 .

50.

54.

58.

60.

74,

77.

86.
105.
113.
117.
118.
123.
131.
135.
145.
165.
172.
176.
188.
204.
208.
228.
248.
290.
316.
321.

27

31

07
48
55
15
69

04

15
55
80
36
06
36
71
03
85
15
06
95
01
61
37
28
21
38
14
60
00
99
77
80
42
35
27
25
08
08
83
11
74

Net Peak Net Area
Uncert.

HEF~N~NNHEHOOHOUPEHENOAWEF UOURENNWHRERAEFNONOYSNSNPPPURNOPRPENERESPS

4

Area

.26E+02
.25E+03
.75E+04
.80E+03
. 24E+04
.08E+05
.18E+04
.17E+04
.00E+04
.01E+04
.69E+03
.15E+05
.45E+05
.44E4+03
.44E+05
.67E+04
.11E+03
.65E+03
.L4E4+04
.04E+03
.44E4+03
.35E+4+05
.17E+05
.25E+03
.61E+03
.51E+03
. 78E+06
.36E+02
.83E+02
.93E+02
.45E+03
.23E+03
.28E+04
.28E+03
.51E+03
.04E+02
.50E+02
.13E+05
.04E+03
.67E+01
.55E+03

REPORT

1
096

[eNeoNoNeNeoNeNeoNoNeoReoReNolNoNelolNoNoNoloRolNolo o lolo e ollolNolNoeNoelolloNolelNolNolNolNoNoNel

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Co

EFHEAENNPEREPREENDNNDNRERPPOOOOREPPPERENNEFERPRPRNONNSFPOUODOORNRNWONNNDENRE

ntinuum
Counts

.04E+04
.16E+04
.91E+04
.01E+04
.83E+04
.91E+04
.17E+04
.82E+04
.12E+04
.93E+04
.46E+04
.36E+04
.50E+04
.80E+04
.31E+04
.80E+04
.89E+04
L42E+04
A42E+04
.28E+04
.36E+04
.09E+04
.33E+04
.22E+04
.82E+04
.40E+04
.24E+04
.86E+04
.51E+04
.00E+04
.32E+04
.19E+04
.79E+04
. 70E+04
.84E+04
.52E+04
.04E+04
.07E+04
.45E+04
.35E+04
.62E+04

bk s e



Peak Analysis Report

Peak ROI

ROT

'No . start end

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

g3 =

B RXE X

2007 -
2132-
2185-
2307-
2456 -
2552-
2614-
2661-
2713-
2750-
3203-
3347-
3402-
3452 -
3488 -
3597-
3597-
3655-
3860-
3860-
3980-
3980-

2042
2150
2207
2325
2480
2578
2637
2686
2734
2773
3228
3371
3429
3479
3512
3635
3635
3682
3920
3920
4044
4044

Peak

centroid

2031

2195

.73
2141.
.83
2316.
2469.
2565.
2627.
2674,
2723.
2760.
3217.
3359.
3415.
3466.
3501.
3608.
3623.
3670.
3875.
3904.
3997.
4022.

00

00
50
19
67
30
46
00
85
24
40
48
70
57
92
32
11
94
53
76

Net Peak Net Area
Uncert.

1-26-96
Energy
(keV) Area

352.27 2.78E+02
371.22 4.12E+03
380.73 3.20E+03
401.58 1.08E+03
428.20 4. 75E+04
44479 4 . 34E+03
455.63 1.63E+03
463.71 1.59E+04
472.24 -5.13E+401
478.58 1.77E+03
557.98 1.25E+03
582.50 4.21E+03
592.24 2.36E+04
601.10 1.76E+04
607.21 4. 44E+03
625.74 1.32E+03
628.41 4.36E+02
636.45 1.15E+04
671.97 1.70E+03
677.14 6.60E+02
693.20 1.16E+04
697.57 7.06E+03

[eNeoNeoNeNeoNeoReNeoNoNoNeNeNeolNeNolNolNolNo ool ool

9:19:39 AM

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Co

N el e e e el e e el e

ntinuum
Counts

.44E+04
.26E+04
.51E+04
.33E+04
.63E+04
.66E+04
.L4E+04
.56E+04
.31E+04
.41E+04
.28E+04
.17E+04
.30E+04
.26E+04
.12E+04
.02E+04
.29E+04
.18E+04
.13E+04
.28E+04
.96E+03
.66E+03

or more peaks were dropped due to multiplet de-convolution.

First peak in a multiplet region
m = Other peak in a multiplet region

Errors quoted at

0.000 sigma

Page
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*hAAK GAMMA

SPECTRUM

ANALYSTIS Fdkkk

E R e s S e s e e e R R R e R R R R R R R e e

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:20:22 AM

: NOPI-118-GAM3 attenuation

NOPI-118-GAM3 attenuation
NP118ATT

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-24-96 3:18:47 PM
1800.0 seconds
1992 .2 seconds

1-16-96
277722727
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Peak Locate Analysis Report 1-26-96 9:20:24 AM Page 2

B R R R o e g e L D D R S

Fetkk PEAK LOCATE REPORT Fkkkk
R F Tk kb kool ookl ool ool ko

Detector Name: DETO1l
Sample Title: NOPI-118-GAM3 attenuation
Peak Locate Performed on: 1-26-96 9:20:11 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak Centroid Centroid Energy Peak
No. Channel  Uncertainty (keV) Significance
1 47.00 <NA> 8.07 <NA>
2 95.38 0.1342 16.47 4.33
3 101.92 0.0631 17.55 14.28
4 122.48 0.0491 21.16 9.76
5 148.02 0.2412 26.70 4.42
6 158.89 0.0049 27.44 179.06
7 179.48 0.0051 31.04 92.49
8 184.00 <NA> 31.79 <NA>
9 191.87 0.0437 33.15 24.68
10 205.50 0.0065 35.56 71.84
11 224 .34 0.1482 38.92 7.05
12 231.63 0.1575 40.18 3.80
13 244 .47 0.0032 42.36 138.30
14 248.90 0.0028 43.06 343.95
A4 15 262.02 0.0227 45,36 40.42
16 281.26 0.0048 48.71 187.64
17 289.01 0.0091 50.04 94.09
18 316.94 0.2212 54.88 6.17
19 336.00 0.2258 58.24 6.03
20 346.92 0.0170 60.07 50.14
21 443,92 0.3434 76.90 3.37
22 499.93 0.0027 86.62 293.94
23 608.07 0.0053 105.37 239.03
24 631.16 0.4688 109.38 3.15
25 653.40 0.1162 113.23 9.72
26 675.23 0.1743 117.14 7.00
27 682.83 0.3092 118.36 4.03
28 710.56 0.0015 123.15 677.07
29 759.29 0.2306 131.60 4.75
30 901.24 0.3143 156.22 3.68
31 957.15 0.3380 165.91 4.25
32 997 .48 0.3428 172.91 5.03
33 1017.77 0.0125 176.43 106.00
34 1086.64 0.0510 188.37 25.84
35 1178.33 0.1270 204.27 10.58
36 1201.06 0.2024 208.21 6.89
37 1315.65 0.4185 228.09 4.00
38 1339.24 0.4347 232.18 3.37
39 1430.97 0.0063 248.09 180.07
w 40 1501.04 0.2489 260.24 3.16
41 1677.79 0.2271 290.89 7.60



Peak Locate Analysis Report

Peak

W No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

65

Centroid Centroid
Channel  Uncertainty
1854.20 0.6817
2031.12 0.4181
2141.00 0.0736
2195.81 0.0958
2316.28 0.2100
2469 .45 0.0171
2565.19 0.0764
2627.77 0.1993
2648.95 0.3044
2674.35 0.0314
2760.16 0.1579
2988.49 0.4342
3218.44 0.1956
3359.05 0.0876
3415.39 0.0228
3466.31 0.0324
3501.66 0.0796
3584 .64 0.6543
3608.81 0.2118
3670.29 0.0447
3749.25 0.3229
3875.12 0.1790
3904.28 0.3849
3996.17 0.0565
4028.88 0.2146

0.000 sigma

Errors quoted at

1-26-96 9:20:24 AM

Energy

(keV)

321.
352.
371.
380
401.
428,
444
455.
459,
463.
478.
518.
558.
582
592.
601.
607.
621.
625.
636.
650.
672.
677.
693.
697.

49
17
22

.73

62
19
79
59
33
72
60
20
08

.47

24
07
20
61
75
45
14
02
08
16
52

Peak

Significance

3.
3.
22.
17.
8.
104.
.47
9.
3.
55.
9.
3.
8.
20.
.41

19

67

56.
23.
3.
9.
40.
5.
10.
4.
30.
20.

22
86
33
12
91
82

15
91
34
37
91
41
85

70
63
00
03
55
63
70
88
80
40

Page
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Peak Analysis Report 1-26-96 9:20:25 AM Page 4

R S e b e b e b b b b e e bbb e A e b v e e s s e b e e e e e

? * PEAK ANALYSTIS REPORT Fkkkk
* R b R T ST TS

Detector Name: DETO1
Sample Title: NOPI-118-GAM3 attenuation
Peak Analysis Performed on: 1-26-96 9:20:22 AM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096

Peak ROI ROI Peak Energy Net Peak Net Area Continuum

No. start end centroid (keV) Area Uncert. Counts
1 45- 49 47.00 8.07 6.41E+02 0.00 1.02E+04
M 2 91- 105 95.46 16.47 3.77E+03 6.00 2.14E+04
m 3 91- 105 101.68 17.55 1.70E+04 0.00 1.89E+04
4 118- 126 122.48 21.16 2.12E+03 0.00 1.99E+04
M 5 143- 163 154 .46 26.70  2.20E+04 0.00 2.84E+04
m 6 143- 163 158.73 27.44 4 _02E+05 0.00 2.93E+04
M7 174- 196 179.48 31.04  9.09E+04 0.00 3.17E+04
m 8 174- 196 183.80 31.79 2.12E+04 0.00 2 .82E+04
m 9 174- 196 191.65 33.15 1.02E+04 0.00 3.11E+04
10 199- 210 205.50 35.56 5.01E+04 0.00 3.92E+04
M 11 218- 254 224.90 38.92 1.06E+04 0.00 3.79E+04
m 12 218- 254 232.16 40.18 1.29E+04 0.00 3.75E+04
m '3 218- 254 244,75 42.36  4.37E+05 0.00 3.82E+04
s 218- 254 248.76 43.06 7.72E+05 0.00 3.41E+04
15 258- 267 262.02 45.36 1.04E+04 0.00 3.02E+04
M 16 275- 295 281.36 48.71 2.43E+05 0.00 2.32E+04
m 17 275- 295 289.01 50.04  6.70E+04 0.00 1.84E+04
18 311- 322 316.94 54 .88 1.71E+03 0.00 1.77E+04
M 19 330- 352 336.31 58.24  1.57E+03 0.00 1.44E+04
m 20 330- 352 346 .87 60.07 1.33E+04 0.00 1.30E+04
21 438- 449 443.92 76.90 1.22E+03 0.00 2.36E+04

22 492- 506 499.93 86.62 3.32E+05 0.00 4 . 15E+04
23 600- 616 608.07 105.37 2.15E+05 0.00 4.39E+04
24 624- 635 631.16 109.38 3.24E+02 0.00 3.05E+04
25 645- 659 653.40 113.23 2.39E+03 0.00 3.97E+04
M 26 667- 690 675.92 117.14  4.49E+03 0.00 5.56E+04
m 27 667- 690 682.94 118.36 5.48E+03 0.00 5.17E+04
28 702- 718 710.56 123.15 1.78E+06 0.00 4.28E+04
29 754- 767 759.29 131.60  9.82E+02 0.00 1.97E+04
30 896- 906 901.24 156.22 1.25E+02 0.00 1.36E+04
31  948- 966 957.15 165.91 2.78E+03 0.00 2 .29E+04
32 988- 1004  997.48 172.91 1.70E+03 0.00 1.95E+04
33 1008- 1026 1017.77 176.43  4.26E+04 0.00 2.10E+04
34 1079- 1094 1086.64 188.37 5.34E4+03 0.00 1.82E+04
35 1170- 1184 1178.33 204.27 1.60E+03 0.00 1.73E+04
36 1193- 1207 1201.06 208.21 9.74E+02 0.00 1.76E+04
37 1306- 1322 1315.65 228.09 5.72E+02 0.00 1.84E+04
38 1330- 1348 1339.24  232.18 4.19E+02 0.00 1.99E+04
9 1422- 1440 1430.97 248.09 1.12E+05 0.00 2 .09E+04
‘.!O 1492- 1510 1501.04  260.24 -5.29E+01 0.00 1.83E+04
41 1667- 1685 1677.79 290.89 2.49E+03 0.00 1.53E+04
42 1845- 1863 1854.20 321.49 1.43E+03 0.00 1.35E+04



Peak Analysis Report

=}

M
m
M

Peak ROI ROI
@WNo. start end

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

q..'6

M =

2022- 2043
2128- 2149
2184- 2207
2307- 2325
2458- 2480
2552- 2576
2614- 2684
2614- 2684
2614- 2684
2750- 2770
2978- 3001
3204- 3229
3348- 3370
3400- 3428
3452- 3480
3487- 3512
3573- 3619
3573- 3619
3655- 3684
3737- 3762
3860- 3916
3860- 3916
3983- 4044
3983- 4044

First peak in
m = Other peak in

Errors quoted at

Peak

centroid

2031.
2141.
2195.
2316.
2469.
2565.
.46

2627

2649.
2674.
2760.
2988.
3218.
3359.
3415.
3466.
3501.
3584,
3608.
3670.
3749,
3875.
3904.
3997.
4022.

a multiplet region
a multiplet region

0.000 sigma

12
00
81
28
45
19

04
32
16
49
44
05
39
31
66
76
62
29
25
41
57
33
46

Net Peak Net Area
Uncert.

1-26-96
Energy
(keV) Area

352.17 5.70E+02
371.22 4.21E+03
380.73 3.22E+03
401.62 1.46E+03
428.19 4. 70E+04
444.79 4 .00E+03
455.59 1.46E+03
459.33 4.31E+02
463.72 1.60E+04
478.60 1.27E+03
518.20 3.61E+01
558.08 1.18E+03
582.47 4.06E+03
592.24 2.35E+04
601.07 1.80E+04
607.20  4.71E+03
621.61 8.87E+01
625.75 6.01E+02
636.45 1.08E+04
650.14 1.42E+02
672.02 2.09E+03
677.08 9.20E+02
693.16 1.10E+04
697.52 6.89E+03

[eNeNoNoNeNoNoNeoNeNoNoNoNoNoNeoNoBoNoNoNoNoNoNoNo

9:20:25 AM

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Continuum

O RO EHERRREBPRRERRPES PR

Counts

.47E+04
.46E+04
.58E+04
.32E+04
.50E+04
.55E+04
.35E+04
.41E+04
.4O0E+04
.25E+04
.53E+04
.31E+04
.08E+04
.33E+04
.29E+04
.16E+04
.81E+03
.37E+03
.30E+04
.11E+04
.22E+04
.46E+04
.41E+03
.18E+03

Page
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Fokdkok GAMMA

SPECTRTUM

ANALYSTIS FkAEF

B R g s e g e g e g e R S

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:21:07 AM

NOPI-119-GAM3 attenuation
NOPI-119-GAM3 attenuation

: NP119ATT

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-24-96 3:53:58 PM
1800.0 seconds
1994 .7 seconds

1-16-96
2727227727



Peak Locate Analysis Report

1-26-96

9:21:08 AM

Page 2

R R o e R ot b g e e S e e e e L g S S R R R gt e s S e e e e o

LOCATE
]

FT %%

PEAK

Detector Name:

Sample Title:

Peak
No.

OWoodowu &~ wN

DETO1

REPORT

NOPI-119-GAM3 attenuation
Performed on:

Peak Locate
Peak Locate
Peak Locate
Peak Search

Centroid
Channel

47.
95.
101.
122.
139.
.61

148

158.
179.
184.
188.
191.
205.
224,
244,
248,
262.
.27
289.
316.
335.
.89

281

346

442 .
499.
560.
608.
647 .
653.
675.
683.
710.
759.
843,
.06
.60

868
956

996 .
1017.
.56

1086

1178.
1200.
1275.
1316.

05
53
98
49
93

90
49
00
00
86
51
44
48
91
03

01
65
92

96
93
99
09
32
48
26
14
56
49
25

60
75

41
88
27
59

From Channel:

1

To Channel: 4
Sensitivity:
Centroid Energy
Uncertainty (keV)

0.3604 8.07
0.1363 16.50
0.0591 17.56
0.0497 21.16
0.3602 25.86
0.1286 26 .69
0.0046 27 .44
0.0049 31.04
0.0000 31.77
<NA> 32.44
0.0423 33.17
0.0063 35.56
0.1939 38.84
0.0031 42.37
0.0028 43.06
0.0227 45,36
0.0047 48.71
0.0089 50.04
0.1965 54.83
0.3022 58.24
0.0171 60.07
0.3364 76.74
0.0027 86.62
0.3064 97.21
0.0052 105.37
0.3107 112.24
0.1339 113.22
0.2108 117.22
0.4737 118.46
0.0015 123.15
0.2787 131.63
0.6152 146.16
0.3594 150.46
0.4004 165.82
0.2134 172.75
0.0124 176.42
0.0532 188.35
0.1826 204.28
0.2211 208.18
0.2765 221.08
0.3668 228.25

-26-96 9:20:56 AM

1
096
3.00

Peak

Significance

=
WO~ W w

4.
191.
95.
23.

.26
.57
.67
.43
.04

50
51
96
91

<NA>

23.
T4,
6.
143.
351.
40.
190.

@)
o]
N

I._l
N O
LWL UL WWW

83
49
48
91
16
52
98

.19
.52
.80
.73
.27
.03
.31
.18
.11
.43
.62
.98
.63
.47
.13
.72
.83
.63
.21
.00
.62
.93
.17
.68

Fkdekk



Peak Locate Analysis Report

Peak

W No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
w
67
68
69
70
71

Centroid
Channel

1338.
1430.
.66

1457

1677.
1854.
2141.
.79
2316.
2329.
Ny

2195

2469

2565.
2627.
2648.
2674,
2700.
2760.
3218.
3359.
3415.
3466.
3501.
3538.
3608.
3623.
3670.
3749.
3874.
3905.
3996.
4028.

Errors quoted at

74
98

96
82
03

29
94

24
39
83
30
05
37
25
11
42
35
66
42
29
74
34
83
90
62
22
66

Centroid

Uncertainty

[eNeNeNeoNeoNeNelNoNoRolNolNolNeNolNoNoNoNelNo o Ro oo lNoNoNeNe N o NoRNol

.3608
.0062
.3080
.2434
.5131
.0667
.0951
.1689
.3646
.0171
.0826
L1773
.3746
.0315
.4188
.1820
.2293
.0853
.0230
.0265
.0793
.5511
.2399
.4006
.0449
.6873
.2066
.3041
.0543
.1719

0.000 sigma

1-26-96 9:21:08 AM
Energy Peak
(keV) Significance

232.09 3.99
248.09 182.09
252.71 4.63
290.92 8.12
321.59 5.19
371.23 25.01
380.73 16.81
401.61 9.72
403.90 3.25
428.19 104.69
444 .80 19.23
455.55 9.04
459.27 3.38
463.71 55.53
468.16 4.28
478 .64 10.02
558.05 8.24
582.48 22.26
592.25 65.94
601.08 58.49
607.20 23.35
613.58 3.16
625.68 7.61
628.21 3.88
636.45 40.05
650.24 3.18
672.01 9.04
677.24 5.41
693.19 32.17
697.60 20.38

Page
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Detector Name: DETOl
Sample Title: NOPI-119-GAM3 attenuation
Peak Analysis Performed on: 1-26-96 9:21:06 AM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts

1 45- 49 47.05 8.07 3.21E+02 131.45 1.03E+04

M 2 91- 105 95.61 16.50 4.27E+03 426.90 2. 14E+04
m 3 91- 105 101.74 17.56 1.93E+04 505.82 1.90E+04
4  118- 126 122.49 21.16 2.55E+03 213.97 2.03E+04

M 5 134- 163 149.63 25.86 1.44E+04 3007.37 2.26E+04
m 6 134- 163 154.40 26.69 2.61E+04 4150.25 2 .40E+04
m 7 134- 163 158.74 27 .44 4 45E+05 5082.70 2.70E+04
M 8 174- 196 179.50 31.04  9.48E+04 926.54 3.23E+04
m 9 174- 196 183.66 31.77 2.13E+04 628.17 2.88E+04
m 10 174- 196 187.56 32.44  5.78E+03 470.99 3.20E+04
m 11  174- 196 191.76 33.17 9.68E+03 496.73 2.87E+04
12 199- 210 205.51 35.56 5.22E+04 390.58 4.01E+04

3 218- 227 224 .44 38.84  4.96E+03 364.19 5.53E+04
M™14  238- 254 244.80 42 .37  4.29E+05 8366.99 5.50E+04
m 15 238- 254  248.79 43.06 7.67E+05 8392.29 3.95E+04
16 258- 266 262.03 45.36  9.85E+03 264.25 2.81E+04

M 17 275- 295 281.37 48.71  2.50E+05 1699.09 2 .35E+04
m 18 275- 295 289.02 50.04  6.83E+04 1617.22 1.86E+04
19 310- 322 316.65 54.83 2.18E+03 231.25 1.95E+04

M 20 329- 352 336.30 58.24  1.77E+03 229.36 1.44E+04
m 21 329- 352 346 .85 60.07 1.43E+04 415.76 1.42E+04
22 439- 449 442 .96 76.74 5.21E+02 229.49 2.19E+04

23 492- 506  499.93 86.62 3.37E+05 674.30 4 . 10E+04

24 556- 564 560.99 97.21 2.26E+02 224.72 2.35E+04

25 600- 616 608.09 105.37 2.17E+05 595.54 4 42E+04

M 26 639- 657 647.67 112.24  7.32E+02 146.66 2 .59E+04
m 27 639- 657 653.32 113.22 1.65E+03 294.66 2.39E+04
M 28 667- 691 676.41  117.22 5.29E+03 408.64 5.95E+04
m 29 667- 691 683.52 118.46 6.93E+03 456.29 5.52E+04
30 702- 718 710.56 123.15 1.79E+06 1387.18 4.27E+04

31 752- 765 759.49 131.63 5.44E+02 237.83 2 .03E+04

32 838- 850 843.25 146.16 5.70E+02 216.77 1.76E+04

33 863- 876 868.06 150.46  2.50E+02 226.33 1.85E+04

34 947- 963 956.60 165.82 3.01E+03 261.03 2.08E+04

35 987- 1005 996.60 172.75 1.48E+03 274.05 2.18E+04

36 1009- 1026 1017.75 176.42 4 .29E+04 327.97 1.99E+04

37 1077- 1093 1086.56 188.35 5.51E+03 255.21 1.91E+04

38 1172- 1185 1178.41 204.28 1.65E+03 214.66 1.61E+04
@° 1194- 1206 1200.88 208.18 6.10E+02 203.03 1.54E+04
40 1268- 1281 1275.27 221.08 2.14E+01 206.52 1.54E+04

41 1306- 1323 1316.59 228.25 1.03E+03 251.49 1.91E+04

42 1328- 1348 1338.74  232.09  8.02E+02 284.28 2.20E+04



Peak Analysis Report

Peak ROI

ROI

WPNo. start end

=]

3818 X

M
m

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

-;

32RE8 =

g8 X

68
69
70
71

1422-
1450-
1670-
1843-
2132-
2186-
2305-
2305-
2457 -
2552-
2614 -
2614-
2614 -
2614-
2749-
3207-
3345-
3400-
3451-
3486-
3527-
3596-
3596-
3655-
3736-
3862-
3862-
3984-
3984 -

1440
1466
1685
1865
2151
2204
2338
2338
2482
2577
2711
2711
2711
2711
2772
3229
3371
3428
3478
3512
3552
3634
3634
3683
3763
3919
3919
4044
4044

= First peak in

Other peak in

Errors quoted at

Peak

centroid

1430.
1457.
1677.
1854,
2141.
2195.
2316.
2329.
2469.
2565.
2627.
.65

2648

2674,
2699.
2760.
3218.
3359.
3415.
3466.
3501.
3538.
3608.
3622.
3670.
.83
3875.
3905.
3997.
4022.

3749

a multiplet region
a multiplet region

98
66
96
82
03
79
20
42
47
24
20

30
93
37
25
11
42
35
66
42
22
81
34

37
48
45
92

1-26-96 9:21:29 AM

Energy
(keV)

248,
252.
290.
321.
371.
380.
401.
403.
.19
444
455.
.27
463,
468 .
478.
558.
582.
592.
601.
607.
613.
625.
628.
636.
650.
672.
677.
693.
697.

428

459

1.000 sigma

09
71
92
59
23
73
61
90

80
55

71
16
64
05
48
25
08
20
58
68
21
45
24
01
24
19
60

Net Peak Net Area
Uncert.

"o O WREAERPRPNNPRERRFRWREREERREEEERENNENPERENOVE

Area

.12E+05
.03E+02
.26E+03
.79E+03
.03E+03
.62E+03
.49E+03
.96E+02
.69E+04
.17E+03
.70E+03
. 76E+02
.64E+04
.80E+02
.47E+03
.32E+03
.48E+03
. 34E+04
.78E+04
.87E+03
.43E+02
.28E+03
.19E+02
.06E+04
.12E+02
.94E+03
.51E+02
.13E+04
.63E+03

428.
228.
202.
254.
227.
214.
300.

83.
344,
268.
119.
.07
784,

87.
240.
214.
243.
291.
271.
.57
217.
248.
104.
263.
230.
321.
161.
584.
567.

86

236

11
82
71
20
32
97
91
80
42
48
34

69
38
35
16
30
29
41

97
11
50
00
00
19
55
81
31

Continuum

I el e e e T e R e e e e R Tl = T = TS = Nt

Counts

.10E+04
.66E+04
.29E+04
.62E+04
.36E+04
.29E+04
.31E+04
.31E+04
.69E+04
.60E+04
.38E+04
.32E+04
.38E+04
.38E+04
.40E+04
.15E+04
.25E+04
.33E+04
.24E+04
.17E+04
.11E+04
.07E+04
.33E+04
.27E+04
.16E+04
. 14E+04
.52E+04
.19E+03
.08E+03
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:22:09 AM
NOPI-120-GAM3 attenuation
NOPI-120-GAM3 attenuation
NP120ATT

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-24-96 4:28:16 PM

1800.0 seconds
1989.6 seconds

1-16-96
27229272727
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L PEAK LOCATE REPORT Fokkdk
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Detector Name: DETO1l
Sample Title: NOPI-120-GAM3 attenuation
Peak Locate Performed on: 1-26-96 9:21:58 AM

Peak Locate From Channel: 1

Peak Locate To Channel: 4096

Peak Search Sensitivity: 3.00
Peak  Centroid Centroid Energy Peak

No. Channel Uncertainty (keV) Significance

1 95.49 0.3228 16.49 3.46
2 101.95 0.0699 17.55 13.93
3 122.47 0.0543 21.15 9.04
4 158.91 0.0052 27.47 168.70
5 179.49 0.0053 31.04 88.94
6 184.00 0.0000 31.77 22.27
7 188.00 0.0000 32.45 3.73
8 191.91 0.0455 33.17 22.69
9 205.51 0.0066 35.56 70.47
10 224.06 0.1248 38.77 7.74
11 244 .48 0.0032 42.37 139.23
12 248.92 0.0029 43.06 338.68
13 262.03 0.0235 45.36 38.91
14 281.28 0.0049 48.71 185.59
v 15 289.00 0.0093 50.04 92.31
16 316.52 0.2444 54.81 3.17
17 335.92 0.5474 58.21 3.71
18 346.92 0.0174 60.07 48 .12
19 432.56 0.4655 74.92 4.28
20 443.83 0.4454 76.91 3.71
21 499.93 6.0027 86.62 292.64
22 608.09 0.0052 105.38 239.22
23 631.25 0.2331 109.39 3.88
24 653.43 0.1231 113.24 9.03
25 675.13 0.0970 117.16 8.54
26 683.35 0.2269 118.44 5.77
27 710.57 0.0015 123.15 679.08
28 759.30 0.2919 131.60 5.06
29 842.80 0.5177 146.08 3.09
30 901.69 0.3241 156.29 3.29
31 957.20 0.2761 165.92 5.96
32 997.20 0.1951 172.86 7.15
33 1017.74 0.0125 176.41 107.31
34 1031.47 0.3460 178.77 3.22
35 1086.62 0.0492 188.37 27.75
36 1178.29 0.1308 204.26 9.54
37 1201.11 0.2286 208.22 5.84
38 1417.94 0.3003 245 .80 4.26
39 1430.97 0.0063 248.08 181.27
W 40 1456 .65 0.4260 252.54 3.56
41 1677.63 0.1398 290.86 9.07



Peak Locate Analysis Report

Peak
W \No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

67

Centroid
Channel

1854,
2117.
2140.
2195.
2316.
2469.
2543 .
2565,
2627.
2674.
2699.
2760.
.93
3218.
3359.
3415.
3466.
3501.
3540.
3608.
3624.
3670.
3875.
3904.
3996.
4028.

3092

88
09
98
80
34
50
08
20
45
25
95
15

15
08
40
37
74
32
46
99
32
22
99
24
47

Centroid

Uncertainty

[oNoNeNeNeNoNoNeNeloNolNolNeNolNe ol ollolo RN ol ool RN ol R o)

.6313
.3950
.0705
.1019
.1726
.0170
.4229
.0938
.2560
.0316
L4043
.1461
.5189
.1845
.0870
.0229
.0324
.0755
.5380
.2119
.4889
.0450
.1681
.3559
.0552
.2075

Errors quoted at 0.000 sigma

1-26-96 9:22:10 AM
Energy Peak
(keV) Significance

321.60 3.96
367.09 3.17
371.22 23.68
380.73 16.12
401.63 9.75
428.20 105.50
440.87 3.03
444,77 18.69
455.59 7.08
463.71 55.53
468.26 4.40
478.60 10.84
536.32 3.00
558.03 9.22
582.47 21.74
592.24 66.61
601.08 56.45
607.21 24,92
613.91 3.03
625.74 8.71
628.56 3.84
636.45 40.68
672.03 10.94
677.17 4.99
693.17 30.94
697.56 18.56
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Detector Name: DETOl
Sample Title: NOPI-120-GAM3 attenuation
Peak Analysis Performed on: 1-26-96 9:22:08 AM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096

Peak ROI ROI Peak Energy Net Peak Net Area Continuum

No. start end centroid (keV) Area Uncert. Counts
M 1 91- 105 95.59 16.49 3.62E+03 0.00 2.34E+04
m 2 91- 105 101.71 17.55 1.57E+04 0.00 1.86E+04
3 118- 126 122.47 21.15 2.15E+03 0.00 1.95E+04
4  153- 163 158.91 27.47 3.48E+05 0.00 4.50E+04
M 5 174- 196 179.50 31.04  7.98E+04 0.00 3.18E+04
m 6 174- 196 183.68 31.77 1.85E+04 0.00 2.89E+04
m 7 174- 196 187.58 32.45  4.89E+03 0.00 2.90E+04
m 8 174- 196 191.75 33.17 8.28E+03 0.00 2.91E+04
9 199- 210 205.51 35.56  4.84E+04 0.00 3.94E+04
10 218- 227 224 .06 38.77 5.14E+03 0.00 5.40E+04
M 11 238- 254 244 .81 42.37 3.98E+05 0.00 5.30E+04
m 12 238- 254  248.79 43.06 7.13E+05 0.00 3.75E+04
3 258- 266 262.03 45.36 9.78E+03 0.00 2.70E+04
M™14 275- 295 281.37 48.71 2.37E+05 0.00 2.31E+04
m 15 275- 295 289.02 50.04  6.49E+04 0.00 1.83E+04
16 310- 322 316.52 54.81 1.78E+03 0.00 1.86E+04
M 17 329- 352 336.11 58.21 1.36E+03 0.00 1.42E+04
m 18 329- 352 346.86 60.07 1.36E+04 0.00 1.41E+04
M 19 427- 450 432.48 74.92 8.87E+02 0.00 2.25E+04
m 20 427- 450  443.93 76.91 1.08E+03 0.00 2.52E+04
21 492- 506 499.93 86.62 3.31E+05 0.00 4 10E+04
22 600- 616 608.09 105.38 2 .14E+05 0.00 4.37E+04
23 624- 635 631.25 109.39  4.95E+02 0.00 3.04E+04
24 645- 658 653.43 113.24  2.42E+03 0.00 3.71E+04
M 25 667- 691 676.07 117.16  4.55E+03 0.00 5.54E+04
m 26 667- 691 683.43 118.44  6.11E+03 0.00 5.44E+04
27 702- 718 710.57 123.15 1.77E+06 0.00 4. 33E+04
28 754- 767 759.30 131.60 7.89E+02 0.00 1.97E+04
29 836- 849 842.80 146.08 3.66E+02 0.00 1.88E+04
30 896- 906 901.69 156.29 -5.63E-01 0.00 1.39E+04
31 948- 966 957.20 165.92 3.09E+03 0.00 2.24E+04
32 991- 1006 997.20 172.86 8.20E+02 0.00 1.85E+04
M 33 1008- 1037 1017.70 176.41  4.32E+04 0.00 1.54E+04
m 34 1008- 1037 1031.32 178.77 1.97E+02 0.00 1.43E+04
35 1080- 1093 1086.62 188.37 5.38E+03 0.00 1.58E+04
36 1172- 1184 1178.29 204.26 1.28E+03 0.00 1.49E+04
37 1191- 1211 1201.11 208.22 1.42E+03 0.00 2.39E+04
M 38 1407- 1440 1417.80 245.80 3.41E+02 0.00 1.74E+04
9 1407- 1440 1430.96 248.08 1.12E+05 0.00 1.62E+04
40 1449- 1463 1456.65 252.54  3.38E+02 0.00 1.49E+04
41 1670- 1687 1677.63 290.86 1.93E+03 0.00 1.45E+04
42 1845- 1865 1854.88 321.60  1.92E+03 0.00 1.44E+04
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Peak ROI
WNo.

=

43
m 44
45
46
47
M 48
m 49
50
51
m 52
53
54
55
56
57
58
59
60
M 61
m 62
63
M 64
m 65
M 6

d..!7

M
m

=

ROI

start end

2108-
2108-
2186-
2307-
2458 -
2534-
2534-
2614-
2661-
2661-
2748-
3082-
3207-
3348-
3400-
3451-
3486 -
3525-
3594-
3594-
3655-
3862-
3862-
3983-
3983-

2150
2150
2206
2325
2481
2574
2574
2640
2711
2711
2770
3104
3229
3370
3429
3481
3513
3551
3638
3638
3685
3918
3918
4044
4044

Other peak in

Peak

centroid

2117.
2140.
2195.
2316.
2469.
2542,
2565.
2627.
2674.
2700.
2760.
3092.
3218.
3359.
3415.
3466.
3501.
3540.
3608.
3624.
3670.
3875.
3905.
3997.
4022.

19
96
80
34
50
58
05
45
30
50
15
93
15
08
40
37
74
32
55
81
32
48
08
39
69

1-26-96 9:22:11 AM

Energy
(keV)

367.
371.
380.
401.
428,
440.
444
455.
463.
468,
.60

478

536.
558.
582.
592.
601.
607.
613.
625.
628.
636.
672.
677.
693.
697.

Errors quoted at 0.000 sigma

09
22
73
63
20
87
77
59
71
26

32
03
47
24
08
21
91
74
56
45
03
17
17
56

First peak in a multiplet region
a multiplet region

AP U PO OUODERERFRENWHENHEODRRRERPRNEEENPO

Net Peak Net Area
Uncert.

Area

.66E+01
.06E+03
.69E+03
.60E+03
. 77E+04
.18E+02
.12E+03
.22E+03
.58E+04
.24E+02
.66E+03
.21E+02
.35E+03
.88E+03
.40E+04
.86E+04
.92E+03
.32E+02
.37E+03
.00E+02
.13E+04
.51E+03
.81E+02
.07E+04
. 78E+03

[N eleReoNoNo e BoloRololololsNoRoRoNoNeoNoNeNoN e Ne)

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Co

N HFPRPRRRRHRRRRRPERERRSRRF & e

ntinuum
Counts

.20E+04
.20E+04
.43E+04
.32E+04
.55E+04
.20E+04
.41E+04
.67E+04
.39E+04
.35E+04
.34E+04
.35E+04
. 12E+04
.09E+04
.33E+04
.32E+04
.23E+04
.12E+04
.10E+04
.21E+04
.31E+04
.10E+04
.08E+04
.50E+03
.38E+03

Page

5



FR ke R R b e kb b b e e b b R e R R R R R R b b b b e e ke bk e e e e b e e e e ek

Fhkdk GAMMA

SPECTRUM

ANALYSTIS Fedkk

ST b b v e S b S e R b b e e e o e b e e e e e e e e e b b e e e e e e b e e e e e e e e b e e ek

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:22:55 AM

NOPI-121-GAM3 attenuation
NOPI-121-GAM3 attenuation
NP121ATT

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-24-96 5:02:28 PM

1800.0 seconds
1995.3 seconds

1-16-96

222227227
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Detector Name: DETO1l
Sample Title: NOPI-121-GAM3 attenuation
Peak Locate Performed on: 1-26-96 9:22:45 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak  Centroid Centroid Energy Peak
No. Channel Uncertainty (keV) Significance
1 95.71 0.3399 16.51 5.13
2 101.91 0.0594 17.55 16.69
3 122.35 0.1004 21.13 9.20
4 140.06 0.3456 25.88 3.75
5 148.49 0.1226 26.70 3.84
6 158.87 0.0046 27 .44 189.55
7 179.47 0.0049 31.04 100.04
8 184 .00 0.0000 31.78 23.94
9 191.78 0.0445 33.14 24 .36
10 205.49 0.0062 35.55 74.88
11 224 .41 0.2086 38.83 6.09
12 244 .46 0.0031 42 .36 161.75
13 248.87 0.0028 43.06 350.95
14 262.03 0.0224 45.36 41.17
\ 4 15 281.24 0.0046 48.71 193.43
16 288.98 0.0089 50.03 96 .84
17 316.62 0.1728 54.83 5.94
18 336.32 0.3354 58.22 4.87
19 346.85 0.0172 60.06 49.63
20 443.03 0.2310 76.75 3.66
21 499.90 0.0045 86.61 29497
22 608.04 0.0053 105.37 242.92
23 631.06 0.1585 109.36 5.04
24 653.33 0.1466 113.22 7.61
25 674.83 0.1102 117.12 7.50
26 682.92 0.2438 118.36 4.99
27 710.53 0.0015 123.14 676.57
28 902.85 0.2887 156.49 3.05
29 956.49 0.2713 165.80 5.75
30 988.81 0.3492 171.46 3.87
31 997.41 0.2229 172.84 6.24
32 1017.71 0.0125 176.41 107.98
33 1086.50 0.0507 188.34 27.11
34 1178.06 0.1400 204.22 8.87
35 1200.74 0.1759 208.16 7.71
36 1315.75 0.3270 228.10 5.18
37 1417 .87 0.3642 245.90 3.47
38 1430.94 0.0062 248 .08 181.92
39 1622.39 0.4571 281.28 3.08
w 40 1677.72 0.2055 290.88 8.23
41 1854.56 0.5384 321.55 5.05



Peak Locate Analysis Report

Peak

wr No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

w ”

Centroid Centroid
Channel Uncertainty
2141.01 0.0680
2196.03 0.0939
2315.60 0.1397
2469.37 0.0171
2521.92 0.4877
2564.99 0.0777
2627.24 0.1741
2674.15 0.0323
2759.73 0.2043
3218.10 0.2244
3316.46 0.5055
3358.99 0.0848
3415.38 0.0226
3466.28 0.0320
3501.54 0.0607
3539.30 0.4460
3608.86 0.1903
3624.57 0.3531
3670.34 0.0458
3749.53 0.4300
3875.51 0.1851
3903.83 0.4641
3996.16 0.0567
4028.52 0.2740

0.000 sigma

Errors quoted at

1-26-96 9:22:56 AM
Energy Peak
(keV) Significance

371.23 24.15
380.77 17.17
401.50 9.35
428.17 105.27
437.29 3.03
444 .76 18.24
455,55 10.80
463.69 54.50
478.53 8.51
558.02 8.30
575.08 3.03
582.46 22.33
592.24 68.58
601.07 58.07
607.18 25.63
613.73 3.22
625.80 9.03
628 .43 4,37
636 .45 38.82
650.19 3.82
672.06 9.89
677.07 4.03
693.16 29.50
697.49 19.34

Page
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Detector Name: DETOl
Sample Title: NOPI-121-GAM3 attenuation
Peak Analysis Performed on: 1-26-96 9:22:54 AM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts

M 1 91- 105 95.67 16.51  4.20E+03 0.00 2.15E+04
m 2 91- 105 101.68 17.55 1.90E+04 0.00 1.93E+04
3 118- 126 122.35 21.13 2.34E+03 0.00 2.01E+04

M 4 135- 163 149.71 25.88 1.45E+04 0.00 2 .34E+04
m 5 135- 163 154.44 26.70  2.63E+04 0.00 2 .47E+04
m 6 135- 163 158.70 27 .44 4 .42E+05 0.00 2.74E+04
M7 174- 196 179.46 31.04  9.83E+04 0.00 3.26E+04
m 8 174- 196 183.76 31.78 2.21E+04 0.00 2 .90E+04
m 9 174- 196 191.59 33.14  1.04E+04 0.00 3.20E+04
10 199- 210 205.49 35.55 5.24E+04 0.00 4 . 04E+04

11 218- 227 224.41 38.83 5.08E+03 0.00 5.56E+04

M 12 238- 254  244.77 42.36  4.29E+05 0.00 5.50E+04
m 3 238- 254  248.75 43 .06 7.67E+05 0.00 4. 58E+04
4  258- 266 262.03 45.36  1.00E+04 0.00 2.79E+04

M 15 275- 294  281.33 48.71  2.49E+05 0.00 2 .40E+04
m 16 275- 294  288.99 50.03  6.81E+04 0.00 1.89E+04
17 310- 322 316.62 54.83  2.43E+03 0.00 1.91E+04

M 18 330- 352 336.20 58.22 1.69E+03 0.00 1.45E+04
m 19 330- 352 346.79 60.06  1.44E+04 0.00 1.44E+04
20 439- 450  443.03 76.75  2.86E+02 0.00 2 .41E+04

21 492- 506  499.90 86.61 3.36E+05 0.00 4.14E+04

22 600- 616 608.04 105.37 2.17E+05 0.00 4 . 42E+04

23 625- 635 631.06 109.36  4.26E+02 0.00 2.79E+04

24 645- 660 653.33 113.22 2.58E+03 0.00 4.21E+04

M 25 666- 690 675.79 117.12  4.42E+03 0.00 5.77E+04
m 26 666- 690 682.95 118.36 6.10E+03 0.00 5.39E+04
27 702- 718 710.53 123.14  1.80E+06 0.00 4 .33E+04

28 897- 908 902.85 156.49 1.38E+02 0.00 1.50E+04

29 947- 965 956 .49 165.80  3.00E+03 0.00 2 .30E+04

M 30 980- 1003 989.15 171.46 5.56E+02 0.00 1.64E+04
m 31 980- 1003 997.12 172.84  1.18E+03 0.00 1.50E+04
32 1009- 1025 1017.71 176.41  4.31E+04 0.00 1.92E+04

33 1077- 1093 1086.50 188.34  5.68E+03 0.00 1.91E+04

34 1170- 1188 1178.06 204.22 1.74E+03 0.00 2.17E+04

35 1194- 1206 1200.74  208.16 8.96E+02 0.00 1.52E+04

36 1305- 1322 1315.75 228.10  7.64E+02 0.00 1.96E+04

M 37 1409- 1440 1418.37 245.90  4.46E+02 0.00 1.86E+04
m 38 1409- 1440 1430.91  248.08 1.14E+05 0.00 1.60E+04
oo 1615- 1632 1622.39 281.28 1.28E+02 0.00 1.51E+04
40 1668- 1685 1677.72 290.88 2.16E+03 0.00 1.46E+04

41 1845- 1864 1854.56 321.55 1.58E+03 0.00 1.39E+04

42 2131- 2150 2141.01 371.23  4.09E+03 0.00 1.36E+04
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Peak ROI
WNo.

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
M 58
59
60
61
62
63
64
65

=)

3 =8 =

ROI

start end

2184 -
2303-
2458 -
2508-
2554-
2614-
2661-
2746-
3204-
3302-
3345-
3400-
3454 -
3490-
3525-
3597-
3597-
3656-
3737-
3863-
3863-
3982-
3982-

2206
2326
2482
2530
2575
2638
2684
2770
3229
3327
3371
3430
3477
3512
3551
3635
3635
3685
3761
3917
3917
4044
4044

N”First peak in

m = Other peak in

Errors quoted at 0.000 sigma

Peak

centroid

2196.
2315.
.37
2521.
2564.
2627.
2674,
2759.
3218.
3316.
3358.
3415.
3466
3501.
3539.
3608.
3624,
3670.
3749.
3875.
3904.
3997.
4022,

2469

a multiplet region
a multiplet region

03
60

92
99
24
15
73
10
46
99
38
28
54
30
89
07
34
53
63
51
28
29

Net Peak Net Area
Uncert.

1-26-96
Energy
(keV) Area

380.77 3.20E+03
401.50 1.28E+03
428.17 4.78E+04
437.29 2.22E+02
444 .76 4.10E+03
455.55 1.86E+03
463.69 1.59E+04
478.53 1.41E+03
558.02 1.26E+03
575.08 3.04E+02
582.46 4 . 43E+03
592.24 2.38E+04
601.07 1.74E+04
607.18 4 . 81E+03
613.73 3.86E+02
625.80 1.43E+03
628.43 5.80E+02
636.45 1.08E+04
650.19 1.41E+02
672.06 1.74E+03
677.07 7.40E+02
693.16 1.14E+04
697.49 7.04E+03

QO OO OO OO OO0 OOOOOOOOOOOCO0O

9:22:57 AM

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Continuum

N e o sl e el el el e e N e

Counts

.52E+04
.69E+04
.60E+04
.42E+04
.39E+04
.54E+04
.45E+04
.49E+04
.29E+04
.20E+04
.25E+04
.39E+04
.12E+04
.03E+04
.16E+04
.00E+04
.27E+04
.31E+04
.06E+04
.07E+04
.32E+04
.34E+03
.06E+03

Page
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:23:41 AM
NOPI-122-GAM3 attenuation
NOPI-122-GAM3 attenuation
NP122ATT

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-25-96 8:49:59 AM
1800.0 seconds
1988.9 seconds

1-16-96
27227277227
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Detector Name: DETO1l
Sample Title: NOPI-122-GAM3 attenuation
Peak Locate Performed on: 1-26-96 9:23:30 AM

Peak Locate From Channel: 1

Peak Locate To Channel: 4096

Peak Search Sensitivity: 3.00
Peak  Centroid Centroid Energy Peak

No. Channel Uncertainty (keV) Significance

1 95.53 0.1453 16.45 3.36
2 101.89 0.0703 17.55 15.73
3 122.38 0.1052 21.14 9.97
4 139.93 0.3453 25.85 3.80
5 148.51 0.1102 26.69 4.23
6 158.85 0.0052 27.43 171.82
7 179.46 0.0053 31.03 93.87
8 184.00 <NA> 31.76 <NA>
9 188.00 <NA> 32.43 <NA>
10 191.82 0.0450 33.16 23.89
11 205.47 0.0066 35.55 73.84
12 224 .32 0.1383 38.82 8.39
13 244 .43 0.0032 42 .35 165.32
14 248.80 0.0030 43.04 338.09
v 261.95 0.0234 45.34 39.69
16 281.18 0.0045 48.69 193.72
17 288.93 0.0091 50.02 94.16
18 316.41 0.2406 54.79 4.81
19 346.82 0.0178 60.06 48.68
20 443.10 0.3007 76.76 3.99
21 499.71 0.0042 86.58 286.05
22 607.85 0.0050 105.33 239.90
23 631.41 0.4820 109.42 3.15
24 653.20 0.1349 113.20 8.28
25 675.02 0.0976 117.12 8.19
26 683.50 0.2684 118.45 5.44
27 710.33 0.0015 123.11 697.52
28 759.09 0.2436 131.56 5.12
29 778.15 0.3412 134.87 3.66
30 842 .59 0.2163 146.04 4.36
31 866.93 0.4398 150.27 3.03
32 956.70 0.3548 165.83 5.47
33 996.71 0.1991 172.77 7.51
34 1017.40 0.0130 176.36 101.53
35 1086.19 0.0471 188.29 28.14
36 1178.00 0.1438 204.21 8.49
37 1200.22 0.2953 208.07 5.08
38 1316.04 0.2412 228.15 5.39
39 1339.09 0.3559 232.15 3.86
w 40 1417.70 0.3852 245.77 3.60
41 1430.42 0.0081 247.99 177.96



Peak Locate Analysis Report

Peak

4 No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

65
w

Centroid Centroid
Channel Uncertainty
1542 .35 0.4018
1676.96 0.1902
1854 .21 0.6379
2140.36 0.0570
2195.26 0.0920
2291.36 0.4680
2315.06 0.1862
2468.59 0.0169
2564 .21 0.1031
2625.98 0.2613
2673.30 0.0313
2759.14 0.1840
3216.86 0.3308
3357.95 0.0859
3414 .06 0.0274
3465.18 0.0313
3500.27 0.0756
3607.09 0.1758
3623.65 0.7804
3669.00 0.0427
3873.73 0.1738
3903.44 0.9012
3994.60 0.0637
4028.67 0.2412

1.000 sigma

Errors quoted at

1-26-96 9:24:06 AM
Energy Peak
(keV) Significance

267.40 3.36
290.75 8.01
321.49 4.70
371.11 23.48
380.63 16.65
397.21 3.30
401.39 8.61
428.04 106.72
444 .62 17.17
455.33 7.45
463 .54 56.93
478 .43 9.53
557.81 6.04
582.28 22 .34
592.01 66.59
600.88 59.18
606.96 24 .38
625.51 9.85
628.28 3.34
636.22 42.26
671.80 11.15
676.83 3.74
692.69 30.62
698.60 19.96

Page
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Detector Name: DETO1
Sample Title: NOPI-122-GAM3 attenuation
Peak Analysis Performed on: 1-26-96 9:23:40 AM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts

M 1 91- 105 95.35 16.45 3.36E+03 285.15 2 .12E+04
m 2 91- 105 101.68 17.55 1.51E+04 388.77 1.90E+04
3 118- 126 122.38 21.14 2.33E+03 208.77 1.93E+04

M 4 134- 163 149.57 25.85 1.31E+04 2525.29 2.26E+04
m 5 134- 163 154.38 26.69 2.30E+04 3393.64 2 .38E+04
m 6 134- 163 158.66 27.43 3.62E+05 4200.14 2.62E+04
M 7 174- 196 179.41 31.03 8 .20E+04 810.42 2.84E+04
m 8 174- 196 183.60 31.76 1.88E+04 528.58 2 .83E+04
m 9 174- 196 187.51 32.43 5.39E+03 404.45 3.15E+04
m 10 174- 196 191.71 33.16 8.90E+03 426.69 2.83E+04
11 199- 210 205.47 35.55 4.69E+04 382.30 3.96E+04

12 218- 227 224.32 38.82 4.90E+03 362.62 5.48E+04

A 3 238- 254 244 .70 42 .35 4 .00E+05 8196.85 5.34E+04
m 14 238- 254 248.68 43 .04 7.15E+05 8221.02 4 .41E+04
15 258- 266 261.95 45.34 9.73E+03 258.47 2.67E+04

M 16 275- 294 281.25 48.69 2.36E+05 1625.34 2.28E+04
m 17 275- 294 288.92 50.02 6.46E+04 1545.61 1.79E+04
18 310- 322 316.41 54.79 1.96E+03 225.24 1.85E+04

19 341- 352 346.82 60.06 1.19E+04 239.77 1.82E+04

20 438- 447 443.10 76.76  4.19E+02 211.20 1.95E+04

21 492- 506 499.71 86.58 3.28E+05 667.15 4 . 08E+04

22 600- 615 607.85 105.33 2.13E+05 581.17 4 . 17E+04

23 626- 636 631.41 109.42 7.85E+02 259.89 2 .80E+04

24 645- 659 653.20 113.20 2.64E+03 341.55 3.95E+04

M 25 667- 691 675.82 117.12  4.33E+03 352.25 5.61E+04
m 26 667- 691 683.45 118.45 5.99E+03 419.44 5.58E+04
27 702- 718 710.33 123.11 1.76E+06 1374.24 4.26E+04

28 754- 766 759.09 131.56 6.72E+02 220.65 1.82E+04

29 773- 783 778.15 134.87 2 .48E+02 190.63 1.51E+04

30 837- 847 842.59 146.04  5.53E+02 188.83 1.47E+04

31 859- 872 866.93 150.27 2.14E+02 225.82 1.84E+04

32 947- 964 956.70 165.83 2.53E4+03 270.88 2.18E+04

33 987- 1005 996.71 172.77 1.66E+03 272.29 2 .14E+04

34 1009- 1026 1017.40 176.36  4.22E+04 326.31 1.97E+04

35 1077- 1095 1086.19 188.29 6.04E+03 275.95 2.07E+04

36 1170- 1184 1178.00 204.21 1.22E+03 225.43 1.72E+04

37 1194- 1206 1200.22 208.07 9.41E+02 201.16 1.50E+04

38 1306- 1323 1316.04 228.15 1.02E+03 251.76 1.91E+04

9 1332- 1346 1339.09 232.15 3.79E+02 214.81 1.59E+04

M 40 1410- 1440 1417.60 245.77 3.62E+02 109.12 1.75E+04
m 41 1410- 1440 1430.43 247.99 1.12E+05 547.30 1.73E+04
42 1535- 1552 1542.35 267.40 -5.75E+01 229.54 1.62E+04
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Peak ROI

ROI

@ No. start end

43
44
45
46
M 47
m 48
49
50
51
52
53
54
55
56
57
58
M 59
m 60
61
M 62
m 63
64
65

1669-
1846-
2130-
2185-
2279-
2279-
2455-
2551-
2615-
2660-
2746-
3203-
3346-
3399-
3450-
3488-
3596-
3596-
3653-
3858-
3858-
3978-
4016-

1684
1865
2149
2204
2324
2324
2478
2577
2635
2683
2769
3227
3369
3426
3480
3511
3636
3636
3681
3916
3916
4006
4044

M'First peak in
m = Other peak in

Errors quoted at

Peak

centroid

1676.
1854.
2140.
2195.
2290.
2314.
2468 .
2564
.98
2673.
2759.
3216.
3357.
3414,
3465.
3500.
3607.
3623.
3669.
3874.
.15
3994.
4028.

2625

3903

a multiplet region
a multiplet region

96
21
36
26
82
93
59
21

30
14
86
95
06
18
27
25
18
00
15

60
67

Net Peak Net Area
Uncert.

1-26-96
Energy
(keV) Area

290.75 1.96E+03
321.49 1.79E+03
371.11 4.28E+03
380.63 3.01E+03
397.21 4. 23E+02
401.39 1.35E+03
428 .04 4. 73E+04
444 .62 4.30E+03
455.33 1.29E+03
463 .54 1.59E+04
478 .43 1.41E+03
557.81 1.42E+03
582.28 4 . 48E+03
592.01 2.33E+04
600.88 1.82E+04
606.96 5.02E+03
625.51 1.52E+03
628.28 4 39E+02
636.22 1.11E+04
671.80 2.08E+03
676.83 8.69E+02
692.69 7.07E+03
698.60 3.47E+03

1.000 sigma

202.
224.
224,
220.
123.
355.
332.
276.
.82

218

272.
240.
227.
220.
285.
290.
214.
261.

95.
262.
324,
152.
240.
148.

9:24:18 AM

90
35
74
98
78
31
45
93

07
46
90
39
45
36
74
91
05
20
85
87
93
33

Continuum

WHRHMHEEFFORPRRRRERRRHEPRERRR B &

Counts

.30E+04
.38E+04
.32E+04
.31E+04
.26E+04
.39E+04
.57E+04
.65E+04
.28E+04
.45E+04
.41E+04
.22E+04
.10E+04
.29E+04
.36E+04
.03E+04
.54E+03
.27E+04
.25E4+04
.21E+04
.40E+04
.10E+04
.00E+03

Page
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:24:57 AM

NOPI-123-GAM3 attenuation
NOPI-123-GAM3 attenuation
NP123ATT

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-25-96 9:32:30 AM
1800.0 seconds
1990.9 seconds

1-16-96
292277727
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Detector Name: DETO1
Sample Title: NOPI-123-GAM3 attenuation
Peak Locate Performed on: 1-26-96 9:24:47 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak  Centroid Centroid Energy Peak
No. Channel Uncertainty (keV) Significance
1 95.35 0.2497 16.46 4.00
2 101.69 0.0735 17.53 16.61
3 122.26 0.0917 21.12 11.10
4 148.37 0.2148 26.72 5.79
5 158.72 0.0078 27.41 178.96
6 179.30 0.0102 31.01 103.16
7 184.00 <NA> 31.75 <NA>
8 191.66 0.0491 33.12 23.25
9 205.35 0.0132 35.53 79.41
10 224.24 0.1412 38.80 7.26
11 244 .35 0.0034 42 .33 180.26
12 248.66 0.0032 43.02 330.64
13 261.82 0.0235 45.32 40.51
w 14 281.09 0.0043 48.67 199.75
15 288.84 0.0093 50.00 94.00
16 316.59 0.1843 54.82 5.30
17 346.71 0.0285 60.04 47.09
18 442 .72 0.2984 76.69 3.18
19 499.58 0.0041 86.56 278.47
20 607.74 0.0048 105.31 236.40
21 653.07 0.0810 113.17 9.89
22 674.46 0.1682 117.04 6.79
23 683.31 0.2569 118.40 5.61
24 710.24 0.0016 123.09 708.93
25 759.22 0.3055 131.59 5.13
26 841.90 0.3518 145.92 4.76
27 955.99 0.3889 165.71 5.05
28 996 .45 0.1936 172.73 5.32
29 1017.30 0.0127 176.34 103.09
30 1086.05 0.0470 188.27 28.60
31 1177.78 0.1714 204.18 8.50
32 1200.19 0.1984 208.06 7.12
33 1315.23 0.3920 228.01 4.26
34 1430.29 0.0083 247.97 178.45
35 1455.99 0.3891 252.42 3.11
36 1676.85 0.2393 290.73 6.34
37 1709.90 0.3469 296 .46 3.79
38 1803.57 0.3246 312.70 3.01
39 1854.47 0.4182 321.53 3.84
@ 40 2140.19 0.0721 371.08 22.02
41 2194 .83 0.0978 380.56 16.05
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Peak Locate Analysis Report

Peak
9 No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

Centroid
Channel

2290

2759

3747

3873.
3904.
3994,
4028.

.71
2315.
2468.
2564,
2625.
2673.
2699.
.63
2812.
3216.
3357.
3414,
3464
3500.
3607.
3668.
.05

20
49
06
88
17
92

73
35
70
08
99
35
14
89

69
31
64
49

Centroid
Uncertainty

QOO O OCOOO OO OCDOOODOOCOOOO

.4439
.1667
.0169
.0780
.2314
.0265
L4771
.1986
.3683
.1869
.0735
.0273
.0318
.0805
L2172
.0442
.6238
.1583
.3300
.0654
.1219

}fvrs quoted at 0.000 sigma

1-26-96 9:24:58 AM
Energy Peak
(keV) Significance

397.21 3.48
401.41 10.12
428.02 106.45
444 .60 18.70
455,32 7.68
463.53 54.65
468.06 3.36
478.51 8.01
487.72 4.21
557.72 8.22
582.24 21.51
592.01 68.43
600. 84 56.99
606.97 23.32
625.49 7.94
636.20 40.26
649.76 3.24
671.76 11.65
676.99 5.29
692.70 30.35
698.57 19.32
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Detector Name: DETO1l
Sample Title: NOPI-123-GAM3 attenuation
Peak Analysis Performed on: 1-26-96 9:24:56 AM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096

Peak ROI ROI Peak Energy Net Peak Net Area Continuum

No. start end centroid (keV) Area Uncert. Counts
M 1 91- 105 95.40 16.46  4.08E+03 0.00 2.10E+04
m 2 91- 105 101.55 17.53 1.75E+04 0.00 1.86E+04
3 118- 126 122.26 21.12 2.09E+03 0.00 1.97E+04
M 4 143- 163 154.54 26.72  2.53E+04 0.00 2 .91E+04
m 5 143- 163 158.56 27.41  4.15E+05 0.00 2.96E+04
M 6 174- 196 179.30 31.01  9.22E+04 0.00 2 .90E+04
m 7 174- 196 183.58 31.75 2.10E+04 0.00 3.20E+04
m 8 174- 196 191.48 33.12 9.80E+03 0.00 3.18E+04
9 199- 210 205.35 35.53 5.04E+04 0.00 3.99E+04
10 218- 226 22424 38.80 3.87E+03 0.00 4.95E+04
M 11  238- 254  244.58 42 .33  4.17E+05 0.00 6.10E+04
m 12 238- 254  248.57 43.02 7.42E+05 0.00 4 41E+04
3 257- 266 261.82 45.32 8.31E+03 0.00 3.19E+04
M™ 14 275- 294 281.14 48.67 2 .42E+05 0.00 2.61E+04
m 15 275- 294  288.79 50.00 6.62E+04 0.00 1.84E+04
16 310- 321 316.59 54 .82 2.22E+03 0.00 1.72E+04
17 341- 352 346.71 60.04  1.17E+04 0.00 1.83E+04
18  439- 447 44272 76.69 2 .84E+02 0.00 1.77E+04

19  492- 506  499.58 86.56 3.31E+05 0.00 4.03E+04

20 599- 615 607.74  105.31  2.13E+05 0.00 4 .41E+04

21  645- 660  653.07 113.17 2.06E+03 0.00 4 .24E+04
M 22 667- 691 675.36 117.04  3.73E+03 0.00 5.52E+04
m 23 667- 691 683.22 118.40  6.09E+03 0.00 5.72E+04
24 702- 718 710.24  123.09 1.77E406 0.00 4.22E+04
25 754- 765 759.22 131.59 5.18E+02 0.00 1.69E+04
26 833- 846 841.90  145.92 3.23E+02 0.00 1.88E+04
27 949- 964  955.99 165.71  2.17E+03 0.00 1.96E+04
28 987- 1003 996.45 172.73 1.28E+03 0.00 1.94E+04
29 1009- 1025 1017.30 176.34  4.18E+04 0.00 1.90E+04
30 1078- 1093 1086.05 188.27 5.66E+03 0.00 1.78E+04
31 1168- 1186 1177.78 204.18 1.49E+403 0.00 2.16E+04
32 1192- 1207 1200.19 208.06 1.27E+03 0.00 1.84E+04
33 1307- 1323 1315.23 228.01  9.00E+02 0.00 1.80E+04
34 1422- 1439 1430.29 247.97 1.11E+05 0.00 2 . 00E+04
35 1448- 1464 1455.99 252.42 5.26E+02 0.00 1.65E+04
36 1668- 1683 1676.85 290.73 2.01E+03 0.00 1.29E+04
37 1701- 1717 1709.90 296.46  1.44E+02 0.00 1.35E+04

38 1792- 1813 1803.57 312.70  2.13E+02 0.00 1.55E+04
@9 1843- 1864 1854.47 321.53 1.80E+03 0.00 1.49E+04
40 2129- 2150 2140.19 371.08  4.35E+03 0.00 1.46E+04
41 2183- 2203 2194.83 380.56 2.92E+03 0.00 1.38E+04
M 42 2279- 2324 2290.85 397.21  1.45E+02 0.00 1.22E+04
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"eak ROI
WW'No.

m 43
44
45
46
M 47
m 48
49
50
51
52
53
54
55
56
57
58
M 59
m 60
61
62

M
m

[}

E!)rs quoted at 0.000 sigma

ROI

start end

2279-
2458 -
2551-
2615-
2661-
2661-
2746-
2802-
3205-
3344-
3399-
3453 -
3486-
3593-
3653-
3735-
3859-
3859-
3978-
4012 -

2324
2480
2574
2636
2712
2712
2772
2823
3227
3371
3427
3476
3514
3618
3680
3762
3919
3919
4006
4044

First peak in
Other peak in

Peak

centroid

2315.
2468.
2564.
2625.
2673.
2699.
2759.
2812.
3216.
3357.
3414,
3464
3500.
3607.
3668.
3747.
3873.
3904.
3994.
4028 .

a multiplet region
a multiplet region

05
49
06
88
22
37
63
73
35
70
08
99
35
14
89
05
88
06
64
49

Net Peak Net Area
Uncert.

1-26-96
Energy
(keV) Area

401.41 1.06E+03
428.02 4. 73E+04
444 .60 4 . 41E+03
455.32 1.37E+03
463.53 1.55E+04
468.06 2.95E+02
478.51 1.67E+03
487.72 2.77E+01
557.72 1.25E+03
582.24 4 .41E+03
592.01 2.35E+04
600.84 1.71E+04
606.97 4.73E+03
625.49 7.48E+02
636.20 1.13E+04
649.76 9.31E+02
671.76 1.64E+03
676.99 6.20E+02
692.70 7.13E+03
698 .57 4.35E+03

CO OO OO OO OOOOOODOOCODOOO

9:24:59 AM

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Co

W b b b s e s e e B

ntinuum
Counts

.16E+04
.47E+04
.45E+04
.34E+04
.39E+04
.38E+04
.56E+04
.29E+04
. 14E+04
.28E+04
.29E+04
.09E+04
.24E+04
.16E+04
.17E+04
.12E+04
.11E+04
.10E+04
.07E+04
.72E+03
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:38:00 AM

NOPI-466-GAM]1 attenuation
NOPI-466-GAM]1 attenuation
NP466AT2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-25-96 10:06:49 AM

1800.0 seconds
1991.7 seconds

1-16-96
2922272727
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Detector Name: DETO1l
Sample Title: NOPI-466-GAM1 attenuation
Peak Locate Performed on: 1-26-96 9:37:49 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak Centroid Centroid Energy Peak
No. Channel  Uncertainty (keV) Significance
1 95.31 0.2461 16.47 4.02
2 101.80 0.0634 17.53 16.14
3 122 .36 0.1021 21.14 10.36
4 139.65 0.3574 25.88 3.01
5 148.28 0.2682 26.72 4.86
6 158.76 0.0077 27.42 183.68
7 179.36 0.0104 31.02 104 .32
8 184.00 <NA> 31.74 <NA>
9 188.00 <NA> 32.42 <NA>
10 191.60 0.0508 33.15 23.33
11 205.40 0.0137 35.54 79.77
12 224.58 0.2457 38.86 5.38
13 244 38 0.0033 42 .34 179.85
w 14 248.71 0.0030 43.03 340.84
15 261.86 0.0233 45.33 39.63
16 281.13 0.0043 48.68 200.84
17 288.86 0.0092 50.01 93.85
18 316.58 0.1872 54.82 5.79
19 335.94 0.3242 58.24 4.54
20 346.76 0.0276 60.04 49.62
21 442 .60 0.3641 76.67 3.67
22 499 .67 0.0041 86.57 284.73
23 588.16 0.2967 101.92 3.43
24 607.83 0.0050 105.33 240.52
25 630.79 0.2552 109.31 3.39
26 653.34 0.1538 113.22 7.08
27 674.66 0.1661 117.11 7.22
28 683.36 0.5620 118.42 4.09
29 710.33 0.0015 123.11 700.92
30 758.76 0.3121 131.51 3.91
31 778.74 0.4165 134.97 3.35
32 842 .59 0.3219 146.04 3.24
33 956.31 0.4024 165.77 4.96
34 996 .84 0.2183 172.80 6.49
35 1017 .47 0.0132 176.37 102.10
36 1086.27 0.0495 188.30 26.75
37 1177.83 0.1444 204.18 9.38
38 1200.50 0.1474 208.12 6.40
39 1315.11 0.5058 227.99 3.47
o 40 1430.54 0.0081 248.01 176.76
41 1456.78 0.3986 252.56 3.23



Peak Locate Analysis Report

Peak

W No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
w

67

Centroid Centroid
Channel  Uncertainty
1677.90 0.2388
1761.67 0.9321
1852.82 0.5081
2140.56 0.0536
2195.07 0.0999
2315.45 0.1330
2468.86 0.0138
2564.55 0.0970
2626.39 0.2031
2646 .47 0.4127
2673.73 0.0316
2759.04 0.1677
2989.94 0.5353
3217.85 0.2426
3358.36 0.0725
3414 .51 0.0228
3465.45 0.0264
3501.07 0.0745
3536.99 0.5423
3607.84 0.2515
3624.00 0.5084
3669.35 0.0451
3874.45 0.2025
3904 .31 0.2918
3995.10 0.0545
4028.93 0.1359

0.000 sigma

Errors quoted at

1-26-96 9:38:01 AM
Energy Peak
(keV) Significance

290.91 7.77
305.44 3.21
321.25 6.25
371.15 23.47
380.60 16.59
401.48 10.17
428.08 107.15
444 .68 16.83
455 .44 9.05
459 .05 3.14
463.60 55.41
478 .41 9.01
518.46 3.21
557.98 8.06
582.35 22.09
5982.09 66.15
600.92 57.38
607.10 23.51
613.33 3.50
625.63 7.38
628.35 3.49
636.28 40.74
671.87 9.30
676.93 5.84
692.78 30.86
698.65 18.92

Page
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Detector Name: DETO1
Sample Title: NOPI-466-GAM]1 attenuation
Peak Analysis Performed on: 1-26-96 9:38:00 AM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts

M 1 91- 105 95.46 16.47  4.20E+03 0.00 2.10E+04
m 2 91- 105 101.59 17.53 1.85E+04 0.00 1.86E+04
3 118- 126 122.36 21.14  2.28E+03 0.00 1.96E+04

M 4 134- 163 149.71 25.88 1.47E+04 0.00 2.22E+04
m 5 134- 163 154.54 26.72 2.73E+04 0.00 2.37E+04
m 6 134- 163 158.58 27.42 4 .29E+05 0.00 2.67E+04
M7 174- 196 179.33 31.02 9.15E+04 0.00 2.90E+04
m 8 174- 196 183.50 31.74 2.07E+04 0.00 3.19E+04
m 9 174- 196 187.45 32.42 5.52E+03 0.00 2.86E+04
m 10 174- 196 191.61 33.15 9.37E+03 0.00 2.85E+04
11 199- 210 205.40 35.54  5.13E+04 0.00 4.01E+04

12 218- 227 224.58 38.86 5.45E+03 0.00 5.49E+04
M3 238- 254 244 .62 42 .34 4.22E+05 0.00 6.13E+04
qu+ 238- 254 248.61 43.03 7.52E+05 0.00 4 .46E+04
15 257- 266 261.86 45.33 8 .55E+03 0.00 3.19E+04

M 16 275- 294 281.18 48.68 2 .46E+05 0.00 2.33E+04
m 17 275- 294 288.83 50.01 6.68E+04 0.00 1.86E+04
18 310- 321 316.58 54 .82 2.50E+03 0.00 1.72E+04

M 19 331- 352 336.32 58.24 1.54E+03 0.00 1.44E+04
m 20 331- 352 346.66 60.04 1.43E+04 0.00 1.41E+04
21  438- 446 442 .60 76.67 3.06E+02 0.00 1.76E+04

22 492- 506 499.67 86.57 3.31E+05 0.00 4. 09E+04

23 584- 592 588.16 101.92 3.00E+01 0.00 2.39E+04

24 599- 615 607.83 105.33 2.14E+05 0.00 4 . 37E+04

25 622- 636 630.79 109.31 4 .50E+02 0.00 3.73E+04

26 645- 660 653.34 113.22 3.07E+03 0.00 4.13E+04

M 27 666- 691 675.73 117.11  4.36E+03 0.00 5.94E+04
m 28 666- 691 683.30 118.42 6.06E+03 0.00 5.88E+04
29 702- 718 710.33 123.11 1.77E+06 0.00 4.15E+04

30 753- 765 758.76 131.51 7.19E+02 0.00 1.84E+04

31 772- 784 778.74 134.97 2.54E4+02 0.00 1.80E+04

32 835- 850 842 .59 146.04  3.53E+02 6.00 2.15E+04

33 947- 963 956.31 165.77 2.74E+03 0.00 2 .04E+04

34 987- 1002 996.84 172.80 1.53E+03 0.00 1.82E+04

35 1009- 1026 1017.47 176.37  4.23E+04 0.00 1.99E+04

36 1078- 1094 1086.27 188.30 5.65E+03 0.00 1.89E+04

37 1169- 1185 1177.83 204.18 1.82E+03 0.00 1.91E+04

38 1194- 1206 1200.50 208.12 7.60E+02 0.00 1.51E+04

9 1306- 1322 1315.11 227.99 1.10E+03 0.00 1.80E+04

40 1422- 1440 1430.54  248.01 1.12E+05 0.00 2.11E+04

41 1447- 1463 1456.78 252.56 7.98E+02 0.00 1.63E+04

42 1666- 1684 1677.90 290.91 1.93E+03 0.00 1.55E+04
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M
m

M
m

Peak ROI
WNo.

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

-’

M
m

ROI

start end

1753-
1841-
2131-
2185-
2304 -
2457 -
2551-
2616-
2616-
2616-
2747 -
2978-
3206-
3344-
3402-
3452-
3490-
3521-
3596-
3596-
3654-
3859-
3859-
3982-
4016 -

1770
1863
2149
2207
2324
2480
2573
2684
2684
2684
2769
2999
3229
3369
3426
3477
3512
3547
3635
3635
3683
3916
3916
4008
4044

First peak in
Other peak in

Errors quoted at

Peak

centroid

1761.
1852.
2140.
2195.
2315.
2468.
2564.
2626.
.42

2647

2673.
2759.
2989.
.85

3217

3358.
3414.
.45

3465

3501.
3536.
3607.
3623.
3669.
3874.
3903.
3995.
.93

4028

a multiplet region
a multiplet region

0.000 sigma

67
82
56
07
45
86
55
57

67
04
94

36
51

07
99
90
63
35
56
70
10

Net Peak Net Area
Uncert.

1-26-96
Energy
(keV) Area

305.44 5.42E+02
321.25 2.05E+03
371.15 4 .09E+03
380.60 3.18E+03
401.48 1.24E+03
428.08 4. 70E+04
444 . 68 4.03E+03
455 .44 1.32E+03
459.05 1.68E+02
463.60 1.54E+04
478.41 1.59E+03
518.46 2.12E+02
557.98 8.95E+02
582.35 3.98E+03
592.09 2.31E+04
600.92 1.79E+04
607.10 4. 71E+03
613.33 6.67E+02
625.63 8 .09E+02
628.35 3.08E+02
636.28 1.08E+04
671.87 1.69E+03
676.93 6.95E+02
692.78 7.04E+03
698.65 3.31E+03

[oNeNeoNeNoRoNoNoNeNe NoNoNoRoNoNoNoNoNoNoNeNoNoNoNol

9:38:02 AM

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Co

W OO R R s e e b b

ntinuum
Counts

.28E+04
.57E+04
.25E+04
.51E+04
.4T7E+04
.54E+04
.43E+04
.33E+04
.43E+04
.33E+04
.32E+04
.38E+04
.21E+04
.20E+04
.13E+04
.17E+04
.94E+03
.08E+04
.95E+03
.09E+04
.27E+04
.17E+04
.36E+04
.01E+04
.07E+03

Page
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:38:51 AM
NOPI-467-GAM1 attenuation
NOPI-467-GAM]1 attenuation
NP467AT?2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-25-96 10:41:05 AM

1800.0 seconds
1990.1 seconds

1-16-96
2927277727
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Detector Name: DETO1
Sample Title: NOPI-467-GAM1 attenuation
Peak Locate Performed on: 1-26-96 9:38:40 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak  Centroid Centroid Energy Peak
No. Channel  Uncertainty (keV) Significance
1 95.66 0.1118 16.47 5.71
2 101.84 0.0620 17.55 17.09
3 116.00 <NA> 20.04 <NA>
4 122.50 0.0481 21.15 9.61
5 127.00 <NA> 21.87 <NA>
6 139.63 0.1876 25.87 3.16
7 148.26 0.1723 26.69 4.35
8 158.84 0.0049 27.43 183.76
9 179.47 0.0050 31.03 97.63
10 184.00 <NA> 31.75 <NA>
11 188.00 <NA> 32.44 <NA>
12 191.80 0.0454 33.17 23.21
13 205.48 0.0064 35.55 75.76
14 223.89 0.1411 38.74 6.82
w5 24443 0.0032 42.35 166.65
16 248 .81 0.0029 43.05 345.01
17 261.97 0.0222 45.35 41.85
18 281.20 0.0045 48.70 193.93
19 288.94 0.0091 50.02 95.12
20 316.78 0.1789 54.85 7.75
21 335.89 0.4111 58.19 3.81
22 346.82 0.0175 60.05 49 .64
23 442 .50 0.3540 76.66 3.26
24 499.80 0.0043 86.59 290.41
25 607.95 0.0053 105.35 240.22
26 630.49 0.2591 109.26 4.16
27 653.49 0.1516 113.25 6.34
28 675.16 0.1586 117.17 7.84
29 682.76 0.2882 118.43 5.19
30 710.44 0.0015 123.13 677.43
31 759.21 0.2221 131.58 5.48
32 779.41 0.3122 135.09 3.58
33 842.67 0.2415 146 .06 4.31
34 865.64 0.5112 150.04 3.68
35 956.13 0.3697 165.74 4.30
36 989.21 0.2654 171.55 3.22
37 997.23 0.2280 172.84 5.93
38 1017.56 0.0133 176.39 104.06
39 1086.35 0.0512 188.32 25.48
o 40 1178.05 0.1266 204.22 10.33
41 1200.35 0.3772 208.09 4.77



Peak Locate Analysis Report

Peak
W No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
w
67
68
69
70
71
72
73

Centroid Centroid
Channel  Uncertainty
1315.12 0.4402
1430.74 0.0083
1677.57 0.2028
1711.19 0.4706
1761.36 0.5637
1855.37 0.3885
2140.69 0.0701
2195.47 0.1004
2315.48 0.1454
2355.12 0.5588
2469 .13 0.0139
2564.91 0.0813
2627.37 0.1388
2673.89 0.0259
2700.30 0.6977
2759.82 0.1625
3105.18 0.4525
3217.43 0.2442
3248.94 0.4929
3358.69 0.0877
3414.95 0.0273
3465.89 0.0321
3501.12 0.0747
3538.37 0.5313
3608.18 0.2256
3622.89 0.4154
3669.81 0.0434
3748.97 1.0282
3874 .47 0.1982
3903.29 0.3535
3995.58 0.0665
4028.74 0.1262

0.000 sigma

Errors quoted at

1-26-96 9:38:52 AM
Energy Peak
(keV) Significance

227.99 3.64
248.05 179.60
290.85 8.15
296 .68 3.22
305.38 3.31
321.69 4.96
371.17 24,16
380.67 16.22
401 .48 9.20
408.36 3.02
428.13 106.11
444 .74 18.22
455,57 10.92
463 .64 55.03
468.31 3.53
478.55 9.59
538.44 3.19
557.91 7.33
563.37 3.24
582.41 21.00
592.16 67.14
601.00 56.83
607.11 25.76
613.57 3.37
625.64 8.31
628.15 3.94
636.36 41.86
650.09 3.02
671.91 9.62
676.92 4.53
692.86 30.23
698.61 19.73

Page
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Detector Name: DETO1
Sample Title: NOPI-467-GAM1 attenuation
Peak Analysis Performed on: 1-26-96 9:38:51 AM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts

M 1 91- 105 95.48 16.47  4.01E+03 0.00 2.10E+04
m 2 91- 105 101.68 17.55 1.75E+04 0.00 1.89E+04
M 3 112- 130 116.06 20.04  4.85E+02 0.00 1.68E+04
m 4 112- 130 122 .46 21.15 2.32E+03 0.00 1.70E+04
m 5 112- 130 126.59 21.87 3.78E+02 0.00 1.71E+04
M 6 134- 163 149.67 25.87 1.43E+04 0.00 2.21E+04
m 7 134- 163 154.36 26.69 2 .58E+04 0.00 2.35E+04
m 8 134- 163 158.66 27.43  4.16E+05 0.00 2.64E+04
M 9 174- 196 179.43 31.03 8.93E+04 0.00 2.88E+04
m 10 174- 196 183.58 31.75 2 .00E+04 0.00 2.83E+04
m 11 174- 196 187.56 32.44  5.43E+03 0.00 2.81E+04
m 12 174- 196 191.74 33.17 9.30E+03 0.00 2.80E+04
3 199- 210 205.48 35.55 5.05E+04 0.00 3.94E4+04
‘lEA 217- 227 223.89 38.74  5.75E+03 0.00 5.89E+04
M 15 238- 254 244 .71 42.35  4.14E+05 0.00 5.44E+04
m 16 238- 254 248.69 43.05 7.42E+05 0.00 4 . 49E+04
17 258- 266 261.97 45.35 1.07E+04 0.00 2.67E+04

M 18 275- 294 281.27 48.70 2 .43E+05 0.00 2.32E+04
m 19 275- 294 288.91 50.02 6.63E+04 0.00 1.87E+04
20 310- 322 316.78 54.85 2.33E+03 0.00 1.86E+04

M 21 329- 352 336.03 58.19 1.44E+03 0.00 1.27E+04
m 22 329- 352 346 .75 60.05 1.39E+04 0.00 1.41E4+04
23 438- 448 442 .50 76.66  4.43E+02 0.00 2 .13E+04

24 492- 506  499.80 86.59 3.28E+05 0.00 4 .03E+04

25 599- 615 607.95 105.35 2 .11E+05 0.00 4 LOE+04

26 622- 635 630.49 109.26 7.11E402 0.00 3.47E+04

27 645- 661 653.49 113.25 2.38E+03 0.00 4.46E+04

M 28 668- 690 676.10 117.17  4.35E+03 0.00 5.18E+04
m 29 668- 690 683.39 118.43 5.33E+03 0.00 5.09E+04
30 702- 718 710.44  123.13 1.76E+06 0.00 4 .17E+04

31 754- 767 759.21 131.58 5.56E+02 0.00 1.97E+04

32 771- 787 779.41 135.09 7.95E+02 0.00 2.31E+04

33 837- 847 842 .67 146.06 3.00E+02 0.00 1.49E+04

34  860- 873 865.64 150.04  5.19E+02 0.00 1.80E+04

35 947- 964  956.13 165.74  2.74E+03 0.00 2.14E+04

M 36 980- 1004 989.63 171.55 5.04E+02 0.00 1.58E+04
m 37 980- 1004  997.07 172.84  1.10E+03 0.00 1.57E+04
38 1008- 1025 1017.56 176.39  4.26E+04 0.00 1.95E+04

9 1080- 1094 1086.35 188.32  4.95E+03 0.00 1.67E+04

40 1171- 1184 1178.05 204.22 1.37E+03 0.00 1.60E+04

41 1192- 1210 1200.35 208.09 1.57E+03 0.00 2.14E+04

42 1308- 1322 1315.12 227.99 7.27E+02 0.00 1.60E+04



Peak Analysis Report

Teak ROI
W No.

43
44
45
46
47
48
49
50
51
52
53
54
M 55
m 56
57
58
59
60
61
62
63
64
65

M 6
d..!7
68
69
M 70
m 71
72
73

8 2
(.

ROI

start end

1422 -
1670-
1703-
1753-
1844 -
2129-
2186-
2306-
2346-
2456-
2554 -
2614 -
2660-
2660-
2748-
3095-
3206-
3237-
3346-
3399-
3454 -
3490-
3527-
3597-
3597-
3654 -
3733-
3861-
3861-
3982-
4015 -

1440
1688
1720
1769
1864
2149
2204
2327
2368
2482
2577
2638
2710
2710
2769
3116
3231
3262
3369
3429
3478
3516
3550
3636
3636
3682
3761
3918
3918
4010
4044

= Other peak in

Errors quoted at

Peak

centroid

1430.
1677.
1711.
1761.
1855.
2140.
47
2315.
2355,
2469.
2564.
2627.
.89
2700.
2759.
3105.
3217.
3248.
3358.
3414,
.89

2195

2673

3465

3501.
3538.
3607.
3622.
3669.
3748.
3874,
3903.
3995.
4028 .

0.000 sigma

74
57
19
36
37
69

48
12
13
91
37

79
82
18
43
94
69
95

12
37
99
45
81
97
79
66
58
74

Net Peak Net Area
Uncert.

1-26-96
Energy
(keV) Area

248 .05 1.11E+05
290.85 1.93E+03
296.68 7.45E+02
305.38 8.28E+00
321.69 1.99E+03
371.17 4.33E+03
380.67 2.75E+03
401.48 1.39E+03
408.36 6.47E+02
428.13 4. 77E+04
44474 4 . 31E+03
455.57 1.85E+03
463 .64 1.65E+04
468 .31 4 . 63E+02
478.55 1.14E+03
538.44 -1.72E+02
557.91 1.20E+03
563.37 1.39E+02
582.41 4 .20E+03
592.16 2.33E+04
601.00 1.74E+04
607.11 4 .69E+03
613.57 1.97E+02
625.64 1.61E+03
628.15 6.32E+02
636.36 1.13E+04
650.09 5.19E+02
671.91 1.61E+03
676.92 6.73E+02
692.86 7.17E+03
698.61 3.51E+03

= First peak in a multiplet region
a multiplet region

eNeleleNoNoNoBoNoNoNeoNoRoNoNoNeoNoRoNoRoNoNoNoNoNHoNoNoNeNoNoNeo)

9:38:54 AM

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Co

W FRFHRFHRREBOREPRRRBRRRRRR 2 2 5 1 e N

ntinuum
Counts

.03E+04
.52E+04
.39E+04
. 24E+04
.42E+04
.34E+04
.25E+04
.50E+04
.53E+04
.68E+04
.45E+04
.51E+04
.39E+04
.36E+04
.31E+04
.18E+04
.27E+04
.22E+04
.09E+04
.41E+04
. 14E+04
. 14E+04
.00E+04
.92E+03
.36E+04
. 24E+04
.19E+04
.09E+04
.30E+04
.06E+04
.16E+03

Page
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:39:34 AM

NOPI-468-GAM]1 attenuation
NOPI-468-GAM]1 attenuation
NP468AT?2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-25-96 11:15:18 AM

1800.0 seconds
1996.8 seconds

1-16-96
27227222727
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Detector Name: DETO1
Sample Title: NOPI-468-GAM]1 attenuation
Peak Locate Performed on: 1-26-96 9:39:24 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak  Centroid Centroid Energy Peak
No. Channel Uncertainty (keV) Significance
1 95.45 0.1056 16.47 4.86
2 101.92 0.0592 17.55 17.35
3 122.36 0.1070 21.14 10.10
4 158.89 0.0045 27.47 193.83
5 179.48 0.0048 31.04 99.97
6 184.00 <NA> 31.77 <NA>
7 188.00 <NA> 32.46 <NA>
8 191.89 0.0418 33.18 24.29
9 205.50 0.0061 35.55 75.41
10 224 .41 0.2193 38.83 5.02
11 244 47 0.0030 42 .37 162.57
12 248 .88 0.0028 43.06 356.36
13 262.02 0.0220 45.36 41.31
14 281.24 0.0045 48.71 195.57
w 288.99 0.0088 50.03 97.66
16 316.42 0.1542 54.79 7.45
17 336.23 0.2841 58.27 4.00
18 346.89 0.0168 60.06 50.48
19 499.87 0.0044 86.61 297.80
20 608.00 0.0031 105.36 24419
21 653.20 0.1270 113.20 9.34
22 674.99 0.1807 117.14 7.71
23 683.36 0.2482 118.45 7.14
24 710.49 0.0015 123.13 678.03
25 759.32 0.3116 131.60 4.66
26 777.71 0.3259 134.79 3.70
27 843.02 0.3972 146 .12 4.94
28 867.28 1.0007 150.33 3.13
29 902.18 0.3403 156.38 3.31
30 956.55 0.3932 165.81 5.12
31 990.24 0.3034 171.65 3.45
32 997.15 0.2203 172 .87 6.58
33 1017.63 0.0127 176.40 107.06
34 1086 .40 0.0680 188.33 24.91
35 1177.98 0.1439 204.21 8.65
36 1200.80 0.1863 208.17 7.43
37 1314.89 0.3519 227.95 3.80
38 1430.79 0.0083 248.05 181.62
39 1457 .59 0.4677 252.70 3.38
oy 40 1677.57 0.2256 290.85 6.99
41 1711.10 0.3993 296.67 3.96



Peak Locate Analysis Report

Peak
W No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

65

Centroid Centroid
Channel  Uncertainty
1760.93 0.4667
1854.94 0.5435
2140.87 0.0647
2195.43 0.0762
2315.66 0.2142
2469.15 0.0138
2564.95 0.0971
2626.96 0.1518
2673.97 0.0253
2700.12 0.4626
2759.47 0.2071
3217.53 0.1971
3358.59 0.0704
3414 .86 0.0272
3465.83 0.0318
3501.19 0.0750
3607.78 0.2560
3624.30 0.2566
3669.82 0.0452
3794.73 0.5118
3827.06 0.6385
3874.40 0.2251
3905.64 0.3132
3995.48 0.0636
4028.11 0.3314

1.000 sigma

Errors quoted at

1-26-96 9:39:54 AM
Energy Peak
(keV) Significance

305.31 3.01
321.61 4.68
371.20 25.05
380.66 17.05
401.52 8.67
428 .14 106.73
444 .75 18.38
455,50 10.12
463 .65 56.70
468.08 3.84
478.48 8.88
557.93 8.66
582.39 22.99
592.15 67.86
600.99 59.10
607.12 23.57
625.61 6.63
628.40 5.11
636.37 38.98
658.03 3.18
663.63 3.58
671.91 8.97
677.25 6.17
693.08 31.68
697.55 18.77

Page
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Detector Name: DETOl
Sample Title: NOPI-468-GAM1 attenuation
Peak Analysis Performed on: 1-26-96 9:39:34 AM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096

Peak ROI ROI Peak Energy Net Peak Net Area Continuum

No. start end centroid (keV) Area Uncert. Counts
M 1 91- 105 95.49 16.47 4 . 48E+03 305.85 2.14E+04
m 2 91- 105 101.71 17.55 1.94E+04 407.81 1.92E+04
3 118- 126 122 .36 21.14 2.29E+03 213.96 2.04E+04
4 153- 163 158.89 27.47 4 .52E+05 754.41 4 .90E+04
M 5 174- 196 179.48 31.04 9.65E+04 908.26 2.98E+04
m 6 174- 196 183.66 31.77 2.16E+04 608.65 2.94E+04
m 7 174- 196 187.64 32.46 5.38E+03 450.08 2.92E+04
m 8 174- 196 191.78 33.18 9.46E+03 479.93 2.91E+04
9 199- 210 205.50 35.55 5.40E+04 393.42 4 . 03E+04

10 218- 227 224 .41 38.83 5.18E+03 368.03 5.64E4+04

M 11 238- 254 24477 42 .37 4 .35E+05 8577.93 5.58E+04
m 12 238- 254 248 .76 43.06 7.77E+05 8602.82 3.94E+04
3 258- 267 262.02 45.36 1.03E+04 282.62 3.07E+04
ﬁ"!a 275- 294 281.33 48.71 2.53E+05 1736.41 2.36E+04
m 15 275- 294 288.98 50.03 6.88E+04 1657.03 1.90E+04
16 310- 322 316.42 54.79 2.80E+03 230.75 1.92E+04

M 17 330- 352 336.46 58.27 1.75E+03 206.07 1.46E+04
m 18 330- 352 346 .81 60.06 1.45E+04 396.28 1.44E+04
19 492- 506 499 .87 86.61 3.40E+05 677.02 4. 12E+04
20 600- 615 608.00 105.36 2.19E+05 587.29 4.19E+04

21 648- 660 653.20 113.20 1.81E+03 306.37 3.49E+04
M 22 666- 691 675.93 117.14  4.46E+03 370.32 5.41E+04
m 23 666- 691 683.47 118.45 6.81E+03 454.12 5.32E+04
24 702- 718 710.49 123.13 1.81E+06 1394.58 4.27E+04
25 753- 764 759.32 131.60 5.88E+02 212.55 1.78E+04
26 772- 785 777.71 134.79 4 .60E+02 232.92 1.95E+04
27 836- 848 843.02 146.12 7.94E+02 217.72 1.77E+04
28 860- 874 867.28 150.33 7.85E+02 240.83 1.98E+04
29 897- 910 902.18 156.38 1.97E+02 221.24 1.77E+04
30 947- 965 956.55 165.81 3.17E+03 286.50 2.33E+04
M 31 981- 1003 990.25 171.65 7.53E+02 162.44 1.70E+04
m 32 981- 1003 997.28 172.87 1.74E+03 259.08 1.56E+04
33 1009- 1025 1017.63 176.40  4.30E+04 318.94 1.88E+04
34 1080- 1095 1086.40 188.33 5.69E+03 244 .12 1.79E+04
35 1170- 1183 1177.98 204.21 1.21E+03 214.58 1.63E+04
36 1194- 1206 1200.80 208.17 8.86E+02 203.52 1.54E+04
37 1306- 1322 1314.89 227.95 5.05E+02 241.72 1.85E+04

38 1422- 1439 1430.79 248.05 1.13E+05 423.75 2.03E+04
‘.'9 1450- 1464 1457.59 252.70 1.81E+02 209.15 1.51E+04
40 1668- 1687 1677.57 290.85 2.21E+03 243.92 1.63E+04
41 1701- 1722 1711.10 296.67 5.32E+02 256.59 1.74E+04
42 1752- 1768 1760.93 305.31 1.44E+02 198.51 1.25E+04



Peak Analysis Report

"eak ROI
WNo.

43
44
45
46
47
48
49
M 50
m 51
52
53
54
55
56
57
M 58
m 59
60
61
62
M 63
m 64
M 65
n 6
w
M
m

ROI

start end

1846-
2128-
2184-
2306-
2458 -
2551-
2615-
2661-
2661-
2749-
3206-
3345-
3400-
3450-
3487 -
3594 -
3594 -
3654 -
3782-
3815-
3862-
3862-
3983-
3983-

1865
2150
2205
2324
2482
2576
2636
2710
2710
2772
3228
3370
3429
3480
3512
3636
3636
3681
3806
3839
3917
3917
4044
4044

First peak in
Other peak in

Errors quoted at

Peak

centroid

1854.
2140.
.43

2195

2315.
2469.
2564
2626 .
2673.
2699.
2759.
3217.
3358.
3414,
3465.
3501.
3607.
3623.
3669.
3794.
3827.
3874.
3905.
3996.
4022.

a multiplet region
a multiplet region

1.000 sigma

94
87

66
15
95
96
94
49
47
53
59
86
83
19
82
90
82
73
06
78
56
84
62

Net Peak Net Area
Uncert.

1-26-96
Energy
(keV) Area

321.61 1.84E+03
371.20  4.37E+03
380.66 3.08E+03
401.52 1.31E+03
428.14 4 .84E+04
444,75 4. 21E+03
455.50 1.62E+03
463.65 1.65E+04
468.08 3.19E+02
478.48 1.70E+03
557.93 1.02E+03
582.39 4.28E+03
592.15 2.37E+04
600.99 1.86E+04
607.12 5.19E+03
625.61 1.19E+03
628.40 4.22E+02
636.37 1.17E+04
658.03 1.46E+02
663.63 5.15E+02
671.91 1.66E+03
677.25 6.47E+02
693.08 1.12E+04
697.55 7.01E+03

227.
253.
241.
214.
338.
271.
229.
488.

87.
241.
215.
236.
297.
289.
231.
266.
112.
252.
208.
210.
321.
141.
455,
435.

9:40:05 AM

06
97
54
91
45
72
29
39
69
83
85
88
83
61
05
00
56
88
67
66
29
19
24
05

Co

ONH PP RRRRRRBERRP RS

ntinuum
Counts

.42E+04
.55E+04
.47E+04
.33E+04
.60E+04
.64E+04
.36E+04
.36E+04
.39E+04
.42E+04
.18E+04
.22E+04
. 37E+04
.34E+04
.13E+04
.12E+04
.37E+04
.16E+04
.05E+04
.06E+04
.08E+04
.35E+04
.34E+03
.09E+03

Page
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:40:49 AM
NOPI-469-GAM]1 attenuation
NOPI-469-GAM]1 attenuation
NP469AT?2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-25-96 11:49:43 AM

1800.0 seconds
1989.2 seconds

1-16-96
292222727
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Detector Name: DETO1l
Sample Title: NOPI-469-GAM1 attenuation
Peak Locate Performed on: 1-26-96 9:40:40 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak  Centroid Centroid Energy Peak
No. Channel Uncertainty (keV) Significance
1 95.40 0.2300 16.47 4.75
2 101.93 0.0622 17.56 16.07
3 116.00 <NA> 20.07 <NA>
4 122.43 0.1202 21.15 8.97
5 148 .46 0.1240 26.69 4.04
6 158.88 0.0048 27 .44 182.18
7 179.47 0.0051 31.04 95.56
8 184 .00 <NA> 31.76 <NA>
9 188.00 0.0000 32.45 3.99
10 191.76 0.0474 33.16 23.92
11 205 .49 0.0063 35.55 74.89
12 224.69 0.2479 38.88 5.67
13 244 46 0.0031 42 .36 160.67
‘ 14 248 .88 0.0029 43.05 346.02
w 261.99 0.0224 45.35 40.99
16 281.23 0.0046 48.70 191 .44
17 288.97 0.0090 50.03 95.16
18 316.39 0.2014 54.79 5.26
19 336.61 0.2730 58.31 3.80
20 346 .88 0.0174 60.06 49.10
21 442 .87 0.1891 76.72 4.48
22 499 .86 0.0044 86.60 292.07
23 608 .00 0.0055 105.36 238.22
24 630.68 0.2723 109.29 4.26
25 653.34 0.1467 113.22 8.31
26 675.22 0.1838 117.10 6.28
27 683.52 0.2699 118.47 5.71
28 710.48 0.0015 123.13 667.51
29 758.57 0.2721 131.47 3.95
30 777.75 0.3574 134 .80 3.87
31 842 .66 0.1950 146.06 5.82
32 956.65 0.3507 165.82 5.77
33 989.33 0.3343 171.54 3.44
34 997.31 0.2554 172.83 4.96
35 1017.65 0.0130 176 .40 104 .90
36 1086.36 0.0494 188.32 26.95
37 1177.99 0.1508 204 .21 8.91
38 1200.59 0.2123 208.13 6.71
39 1430.80 0.0084 248 .06 178.43
o 40 1543.15 0.3475 267 .54 4.04
41 1677.88 0.1747 290.91 9.74



Peak Locate Analysis Report

Peak
W No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

Centroid Centroid
Channel  Uncertainty
1711.60 0.5437
1855.05 0.4765
2140.73 0.0707
2195.57 0.0792
2315.74 0.2916
2329.76 0.4191
2469 .16 0.0139
2564.67 0.0962
2626.60 0.2094
2673.96 0.0260
2759.51 0.2235
2932.70 0.5466
3218.02 0.1995
3358.75 0.0698
3414 .84 0.0274
3465.90 0.0319
3501.15 0.0781
3608.38 0.2210
3669.96 0.0442
3875.03 0.2202
3902.76 0.3429
3995.58 0.0646
4028.71 0.1055

0.000 sigma

Errors quoted at

1-26-96 9:40:51 AM
Energy Peak
(keV) Significance

296.76 3.21
321.63 4.57
371.18 22.45
380.69 16.31
401.51 7.44
403.92 3.07
428 .14 105.48
444 .70 16.81
455 .44 7.90
463.65 55.14
478.49 7.35
508.53 3.01
558.01 9.23
582.42 22.79
592 .14 67.65
601.00 57.66
607.11 23.83
625.71 7.22
636.39 41.31
671.95 9.31
676.82 5.09
692.86 31.16
698.61 19.90

Page
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Detector Name: DETO1
Sample Title: NOPI-469-GAM]1 attenuation
Peak Analysis Performed on: 1-26-96 9:40:49 AM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts
M 1 91- 105 95.47 16.47 3.87E+03 320.11 2.09E+04
m 2 91- 105 101.73 17.56 1.70E+04 414.94 1.87E+04
M 3 112- 126 116.22 20.07  4.31E+02 132.71 1.87E+04
m 4 112- 126 122.42 21.15 2.45E+03 287.94 1.89E+04
M 5 143- 163 154.41 26.69 2.29E+04 5321.97 2 .81E+04
m 6 143- 163 158.71 27.44 4 _10E+05 5377.92 2.87E+04
M 7 174- 196 179.47 31.04  8.81E+04 872.39 2 .84E+04
m 8 174- 196 183.62 31.76 1.99E+04 582.17 2.83E+04
m 9 174- 196 187.61 32.45 5.17E+03 435.24 2.83E+04
m 10 174- 196 191.71 33.16 8.87E+03 463.21 2 .82E+04
11 199- 210  205.49 35.55 5.03E+04 385.16 3.92E+04
12 218- 227 224.69 38.88  4.99E+03 361.33 5.42E+04
I 3 238- 254  244.76 42.36  4.14E+05 8192.58 5.36E+04
nﬂ'!& 238- 254  248.75 43.05 7.36E+05 8217.20 3.81E+04
15 258- 267 261.99 45.35 1.00E+04 279.46 3.01E+04
M 16 275- 294  281.32 48.70  2.42E+05 1620.55 2.27E+04
m 17 275- 294  288.97 50.03 6.63E+04 1539.06 1.82E+04
18 310- 322 316.39 54.79 2. .42E+03 227.12 1.87E+04
M 19 330- 352 336.72 58.31 1.51E+03 188.34 1.40E+04
m 20 330- 352 346.81 60.06 1.35E+04 383.76 1.39E+04
21  438- 447  442.87 76.72 5.18E+02 209.77 1.92E+04
22 492- 506 499.86 86.60 3.29E+05 665.69 3.98E+04
23 599- 615 608.00 105.36 2.12E+05 588.83 4.31E+04
24 622- 634 630.68 109.29  6.45E+02 290.93 3.19E+04
25 645- 659 653.34 113.22 2.61E+03 337.62 3.86E+04
M 26 667- 691 675.70 117.10  4.46E+03 350.07 5.33E+04
m 27 667- 691 683.57 118.47 6.44E4+03 422.24 5.28E+04
28 702- 718 710.48 123.13 1.75E+06 1372.03 4 . 17E+04
29 753- 764  758.57 131.47 4 .51E+02 207.95 1.70E+04
30 772- 785 777.75 134.80  2.81E+02 229.92 1.91E+04
31 836- 847 842 .66 146.06 3.94E+02 200.84 1.59E+04
32 947- 965 956.65 165.82 3.18E+03 279.16 2.21E+04
M 33 980- 1003 989.59 171.54  8.09E+02 152.73 1.68E+04
m 34  980- 1003 997.06 172.83 1.26E+03 217.31 1.55E+04
35 1009- 1025 1017.65 176.40  4.17E+04 316.49 1.87E+04
36 1078- 1093 1086.36 188.32 5.42E+03 241.15 1.76E+04
37 1169- 1184 1177.99 204.21  1.22E+03 236.77 1.82E+04
38 1192- 1206 1200.59 208.13 9.02E+02 225.25 1.73E+04
‘-,9 1422- 1440 1430.80  248.06 1.11E+05 423.87 2.03E+04
40 1536- 1552 1543.15 267.54  1.36E+02 219.02 1.53E+04
41 1669- 1687 1677.88 290.91  2.25E+03 228.92 1.48E+04
42 1703- 1722 1711.60  296.76 5.63E+02 232.98 1.53E+04



Net Peak Net Area
Uncert.

Peak Analysis Report 1-26-96
Peak ROI ROI Peak Energy
WWNo. start end centroid (keV) Area
43 1847- 1866 1855.05 321.63 1.40E+03
44 2129- 2152 2140.73 371.18 4.62E+03
45 2183- 2204 2195.57 380.69 2.96E+03
M 46 2303- 2340 2315.62 401.51 1.62E+03
m 47 2303- 2340 2329.51  403.92 6.35E+01
48 2456- 2480 2469.16 428.14  4.72E+04
49 2553- 2574 2564.67 444 .70  4.11E+03
50 2613- 2637 2626.60 455.44 1.53E+03
51 2662- 2686 2673.96 463.65 1.62E+04
52 2748- 2769 2759.51 478 .49 1.30E+03
53 2920- 2942 2932.70 508.53 -1.26E+02
54 3206- 3230 3218.02 558.01 1.07E+03
55 3345- 3372 3358.75 582.42 4.27E+03
56 3399- 3426 3414 .84 592.14 2.33E+04
57 3450- 3479 3465.90 601.00 1.76E+04
58 3490- 3512 3501.15 607.11  4.41E+03
59 3595- 3619 3608.38 625.71 7.78E+02
60 3654- 3684 3669.96 636.39 1.12E+04
M 61 3863- 3914 3875.00 671.95 1.63E+03
m 62 3863- 3914 3903.06 676.82 4 .66E+02
63 3979- 4007 3995.58 692.86 7.17E+03
64 4016- 4044 4028.71 698 .61 3.14E+03
) First peak in a multiplet region

m*® Other peak in

Errors quoted at

a multiplet region

1.000 sigma

223.
.67
238.
383.

99.
.76
233.
252.
274.
222.
231.
226.
248.
282.
283.
207.
213.
273.
319.
111.
238.
149.

256

335

9:41:09 AM

60

20
46
22

34
49
92
41
61
31
54
46
13
09
70
55
22
31
23
15

Co

NP PR O RHEBERRRRRR BB

ntinuum
Counts

.39E+04
.53E+04
.43E+04
.66E+04
. 75E+04
.59E+04
.34E+04
.51E+04
CL4E+04
.28E+04
.38E+04
.21E+04
.28E+04
.25E+04
.32E+04
.91E+03
.09E+04
.31E+04
.00E+04
.33E+04
.07E+04
.99E+03
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:41:55 AM

NOPI-470-GAM]1 attenuation
NOPI-470-GAM]1 attenuation
NP470AT?2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-25-96 12:23:56 PM

1800.0 seconds
1994.0 seconds

1-16-96
222222727
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Detector Name: DETO1l
Sample Title: NOPI-470-GAM1 attenuation
Peak Locate Performed on: 1-26-96 9:41:44 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak Centroid Centroid Energy Peak
No. Channel  Uncertainty (keV) Significance
1 95.57 0.2686 16.51 6.13
2 102.03 0.0617 17.57 16.55
3 122.45 0.0530 21.15 9.59
4 140.15 0.3088 25.86 3.05
5 148.12 0.2332 26.68 3.36
6 158.94 0.0046 27.45 187.16
7 179.51 0.0049 31.05 95.52
8 184.01 0.0508 31.78 25.02
9 188.00 <NA> 32.46 <NA>
10 192.02 0.0419 33.19 25.81
11 205.53 0.0063 35.56 77.51
12 224.16 0.1561 38.79 5.86
13 244 .51 0.0030 42 .38 155.30
- 14 248.96 0.0028 43.07 354 .41
15 262.09 0.0220 45.37 42 .11
16 281.34 0.0072 48.72 188.56
17 289.05 0.0089 50.05 96.66
18 316.85 0.2172 54.87 5.46
19 336.28 0.2197 58.30 5.15
20 346 .94 0.0167 60.08 51.39
21 442 .87 0.1622 76.72 4.78
22 499 .96 0.0026 86.62 299.60
23 587.15 0.2998 101.74 3.24
24 608.11 0.0051 105.38 243.12
25 653.38 0.1321 113.23 8.34
26 675.22 0.1906 117.13 5.98
27 683.38 0.3498 118.48 6.19
28 710.59 0.0015 123.15 694.26
29 759.73 0.3139 131.67 4 .38
30 841.91 0.3169 145.93 4.10
31 957.92 0.1942 166.05 7.39
32 997.00 0.2046 172 .82 7.45
33 1017.78 0.0123 176.43 109.12
34 1086.59 0.0507 188.36 27.01
35 1178.50 0.0995 204.30 9.29
36 1201.17 0.2018 208.23 6.18
37 1315.19 0.2564 228.01 5.19
38 1430.97 0.0062 248.09 182.61
39 1457.29 0.3386 252.65 4.38
o 40 1678.27 0.1855 290.97 9.20
41 1740.16 0.4513 301.91 3.08



Peak lLocate Analysis Report

Peak

W No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

Centroid Centroid
Channel Uncertainty
1760.73 0.4877
1854 .65 0.4281
2140.94 0.0694
2195.79 0.0992
2316.10 0.1627
2469 .45 0.0170
2565.33 0.0998
2627.12 0.1540
2648.75 0.4470
2674.27 0.0312
2699 .32 0.3215
2760.17 0.2396
3088.15 0.4805
3178.13 0.4797
3217.78 0.2020
3359.08 0.0849
3415.35 0.0227
3466.25 0.0316
3501.56 0.0605
3539.16 0.4083
3608.28 0.2752
3623.72 0.3863
3670.14 0.0429
3875.17 0.2081
3905.62 0.3141
3996.22 0.0542
4028 .43 0.2688

0.000 sigma

Errors quoted at

1-26-96 9:41:56 AM
Energy Peak
(keV) Significance

305.24 3.17
321.56 5.44
371.21 22.80
380.73 15.43
401.59 10.07
428.19 105.34
444 82 16.37
455,50 10.67
459 .32 3.19
463.71 56.02
468.04 4.32
478.61 7.82
535.49 3.07
551.09 3.07
557.97 8.45
582.47 22 .43
592.23 68.14
601.06 58.61
607.18 25.93
613.70 4.46
625.66 6.86
628.35 5.02
636.42 42.60
672.01 10.08
677.21 5.65
693.17 31.99
697.59 19.47

Page

3



Peak Analysis Report 1-26-96 9:41:58 AM Page 4

bR kbbb S vk b S s ab ke e S S e e e T S e e S e S sl s s e S e b b S S e e e e e e e e e e e e e e e e b e e e e e e e e e ke

gk x PEAK ANALYSTIS REPORT Tk
B L 2]

Detector Name: DETO1
Sample Title: NOPI-470-GAM1 attenuation
Peak Analysis Performed on: 1-26-96 9:41:55 AM

Peak Analysis From Channel: 1

Peak Analysis To Channel: 4096
Peak ROI ROI Peak Energy Net Peak Net Area Continuum

No. start end centroid (keV) Area Uncert. Counts

M 1 91- 106 95.69 16.51  4.04E+03 0.00 2 .33E+04
m 2 91- 106 101.79 17.57 1.81E+04 0.00 2.08E+04
3 118- 126 122.45 21.15 2.38E+03 0.00 2.01E+04
M 4 135- 163 149.62 25.86 1.39E+04 0.00 2.33E+04
m 5 135- 163 154.33 26.68 2 .41E+04 0.00 2 .46E+04
m 6 135- 163 158.78 27.45 4 .23E+05 0.00 2.75E+04
M7 174- 196 179.55 31.05 9.10E+04 0.00 2.90E+04
m 8 174- 196 183.73 31.78 2.08E+04 0.00 2.87E+04
m 9 174- 196 187.67 32.46 5.48E+03 0.00 2.85E+04
m 10 174- 196 191.87 33.19 9.63E+03 0.00 2 .84E+04
11 199- 210  205.53 35.56 5.16E+04 0.00 4.01E+04
12 218- 227 224.16 38.79  4.86E+03 0.00 5.54E+04
v 3 238- 254  244.85 42.38  4.23E+05 0.00 5.50E+04
ﬁ"!a 238- 254  248.83 43.07 7.56E+05 0.00 3.90E+04
15 258- 266 262.09 45.37 1.04E+04 0.00 2. 74E+04
M 16 275- 295 281.42 48.72 2 .47E+05 0.00 2.36E+04
m 17 275- 295 289.07 50.05 6.78E+04 0.00 1.86E+04
18 310- 322 316.85 54 .87 2 .40E+03 0.00 1.88E+04
M 19 331- 352 336.64 58.30 1.63E+03 0.00 1.45E+04
m 20 331- 352 346 .91 60.08 1.40E+04 0.00 1.29E+04
21 438- 447 442 .87 76.72 5.83E+02 0.00 1.96E+04
22 492- 506 499 .96 86.62 3.35E+05 0.00 4 .10E+04
23 583- 591 587.15 101.74 -2.67E+01 0.00 2 .43E+04
24 600- 615 608.11  105.38 2.16E+05 0.00 4 . 16E+04
25 648- 660 653.38 113.23 1.10E+03 0.00 3.53E+04
M 26 667- 691 675.87 117.13 3.66E+03 0.00 5.57E+04
m 27 667- 691 683.64 118.48 5.90E+03 0.00 5.48E+04
28 702- 718 710.59 123.15 1.79E+06 0.00 4 .29E+04
29  754- 767 759.73 131.67 8.78E+02 0.00 2.00E+04
30 833- 850 841.91 145.93  8.18E+02 0.00 2.42E+04
31  948- 963 957.92 166.05 2.35E+03 0.00 2.00E+04
32 987- 1005 997.00 172.82 2.01E+03 0.00 2. 14E+04
33 1008- 1026 1017.78 176.43  4.29E+04 0.00 2.12E+04
34 1077- 1094 1086.59 188.36 6.12E+03 0.00 1.97E+04
35 1169- 1184 1178.50 204.30  1.79E+03 0.00 1.82E+04
36 1195- 1211 1201.17 208.23 1.46E+03 0.00 1.95E+04
37 1308- 1323 1315.19 228.01  8.70E+02 0.00 1.71E+04
38 1422- 1440 1430.97 248.09 1.13E+05 0.00 2.12E+04
o’ 1449- 1466 1457.29 252.65 2.18E+02 0.00 1.76E+04
40 1667- 1687 1678.27 290.97 2.27E403 0.00 1.70E+04
M 41 1732- 1768 1741.31 301.91  9.47E+01 0.00 8.99E+03
m 42 1732- 1768 1760.50  305.24  3.00E+02 0.00 8.71E+03



Peak Analysis Report

Peak ROI
o No.

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
M 62
m 63

64
M 65
T 6
W%
m 68

288X

M
m

ROI

start end

1846-
2131-
2186-
2306-
2457 -
2552-
2615-
2615-
2615-
2615-
2750-
3077-
3164-
3205-
3347-
3403 -
3454 -
3487 -
3525-
3593-
3593-
3655-
3860-
3860-
3982-
3982-

1865
2152
2206
2325
2481
2574
2711
2711
2711
2711
2771
3102
3192
3228
3370
3430
3481
3512
3550
3634
3634
3685
3918
3918
4044
4044

Other peak in

Errors quoted at

Peak

centroid

1854.
2140.
2195.
2316.
.45

2469

2565.
2626.
.97

2648

2674.
2699.
2760.
3088.
3178.
3217.
3359.
3415.
.25

3466

3501.
3539,
3608.
3623.
3670.
3875.
3905.
.36
4022.

3997

0.000 sigma

65
94
79
10

33
92

29
25
17
15
13
78
08
35

56
16
07
58
14
34
31

85

1-26-96

Energy
(keV)

321.
371.
380.
401.
428.
444
455.
.32
463 .
468.
478.
535.
551.
557.
582.
592.
601.
607.
.70
625.
628.
636.
672.
677.
693.
.59

459

613

697

56
21
73
59
19
82
50

71
04
61
49
09
97
47
23
06
18

66
35
42
01
21
17

First peak in a multiplet region
a multiplet region

Net Peak Net Area
Uncert.

AN ONFFOOREAEEREENPRPFWRERFRPUOURERRRWOWERENR

Area

.59E+03
.33E+03
.68E+03
.30E+03
. 75E+04
.99E+03
.30E+03
.10E+02
.53E+04
.25E+02
.39E+03
.54E+02
.32E+02
.41E+03
.48E+03
.36E+04
.81E+04
.72E+03
.24E+02
.53E+03
.37E+02
.16E+04
.29E+03
.90E+02
. 14E+04
.94E+03

ol eNeBoleNoNeNoBoNoNoBoNoNoNeoRoNoNoNoNoNeoNoNeNoNoNe

9:41:58 AM

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Continuum

N el e e e e e i e N e e e e e

Counts

.40E+04
.48E+04
.43E+04
.40E+04
. 64E+04
.45E+04
.41E+04
.46E+04
.L42E+04
.39E+04
.31E+04
.51E+04
.45E+04
.18E+04
. 10E+04
.28E+04
.23E+04
. 14E+04
.09E+04
.16E+04
LL4E+04
. 28E+04
.26E+04
.62E+04
.67E+03
.41E+03
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
- Efficiency Calibration Used Done On

1-26-96 9:42:39 AM

NOPI-471-GAM]1 attenuation
NOPI-471-GAM]1 attenuation
NP471AT?2

3.00
1 - 4096
1 - 4096
1.000 keV

0.00CE+00 Unit

1-25-96 2:00:47 PM
1800.0 seconds
1993.0 seconds

1-16-96
29772272727



Peak Locate Analysis Report 1-26-96 9:42:40 AM Page 2

S T e e e A A A A R A A R A A R R R R e e R e e e e e

LA PEAK LOCATE REPORT Fkdekk
B e e

Detector Name: DETO1l
Sample Title: NOPI-471-GAM]1 attenuation
Peak Locate Performed on: 1-26-96 9:42:28 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak  Centroid Centroid Energy Peak
No. Channel  Uncertainty (keV) Significance
1 63.00 <NA> 10.84 <NA>
2 91.00 0.0000 15.60 3.12
3 95.04 0.1763 16.42 5.76
4 101.60 0.1078 17.51 12.85
5 122 .46 0.0499 21.15 10.03
6 148.39 0.1344 26.70 4.31
7 158.87 0.0050 27.44 176.41
8 179.47 0.0052 31.04 94.78
9 184.00 <NA> 31.80 <NA>
10 191.87 0.0462 33.14 24.18
11 205.49 0.0065 35.55 72.44
12 224 .34 0.2055 38.82 6.85
13 24445 0.0031 42 .36 160.85
14 248 .85 0.0029 43.05 342 .84
w 15 262.01 0.0229 45.35 39.55
16 269.11 0.0760 46.63 12.48
17 281.22 0.0046 48.70 191.14
18 288.96 0.0091 50.03 94.78
19 307.56 0.1135 53.25 4.52
20 316.78 0.2259 54 .83 4.19
21 336.56 0.2373 58.29 4.34
22 346.86 0.0172 60.06 49.92
23 365.79 0.1022 63.35 13.75
24 432.24 0.0757 74.88 16.12
25 445 .21 0.0498 77.11 23.84
26 458 .42 0.2872 79.38 3.44
27 483.82 0.2079 83.82 4.31
28 499 .83 0.0044 86.60 291.17
29 534.51 0.1165 92.62 8.03
30 546.48 0.1463 94.71 7.23
31 568.35 0.0856 98.48 12.63
32 607.98 0.0054 105.36 240.53
33 653.26 0.1129 113.21 10.54
34 675.22 0.1540 117.18 7.91
35 683.54 0.3438 118.48 4.48
36 710.46 0.0015 123.13 673.38
37 759.54 0.2283 131.64 4.98
38 867.51 0.3176 150.37 3.17
39 956.79 0.3876 165.85 4.56
wwr 40 997.30 0.1586 172.88 6.83
41 1017.58 0.0131 176.39 104.76



Peak Locate Analysis Report

Peak
w»r No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
\ 4 66
67
68
69
70
71
72
73
74
75
76
77
78

Centroid Centroid
Channel  Uncertainty
1073.89 0.1628
1086.38 0.0520
1178.32 0.2109
1201.07 0.2165
1209.09 0.4456
1396.63 0.1410
1430.77 0.0084
1457.27 0.3023
1677 .84 0.2181
1703.66 0.0754
1854.80 0.4536
2030.93 0.0638
2140.70 0.0734
2195.44 0.1205
2315.20 0.2169
2469.09 0.0138
2564.83 0.1014
2626.66 0.2292
2673.99 0.0259
2699.04 0.4011
2760.11 0.1804
2867.38 0.5037
3217.38 0.1845
3289.01 0.4133
3358.60 0.0702
3414 .84 0.0275
3465.83 0.0316
3501.02 0.0808
3516.58 0.1077
3607.88 0.2181
3625.00 0.4380
3669.63 0.0454
3747 .27 0.5696
3874.33 0.1858
3904.70 0.4357
3995.36 0.0653
4029 .14 0.1140

0.000 sigma

Errors quoted at

1-26-96 9:42:40 AM
Energy Peak
(keV) Significance

186.12 8.93
188.34 25.33
204.27 7.42
208.20 6.81
209.54 3.00
242 .13 9.50
248 .05 178.14
252.65 4.39
290.90 9.13
295.38 19.63
321.59 5.01
352.14 24.95
371.17 22 .54
380.67 15.39
401 .44 8.48
428.12 107.81
444 73 17.97
455 .45 7.54
463.65 55.90
467.99 3.00
478.60 8.64
497.20 3.23
557.90 9.54
570.32 3.14
582.39 22.47
592.14 66.34
600.99 58.76
607.12 24.66
609.73 16.03
625.66 8.22
628.47 3.48
636.33 40.09
649 .80 3.36
671.88 9.42
677.03 4.17
692.82 30.80
698.68 19.89

Page
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Detector Name: DETOl
Sample Title: NOPI-471-GAM1 attenuation
Peak Analysis Performed on: 1-26-96 9:42:39 AM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts

1 60- 66 63.00 10.84  4.88E+02 0.00 1.43E+04
M2 87- 105 90.46 15.60 2.55E+03 0.00 2 .18E+04
m 3 87- 105 95.20 16.42 7.47E+03 0.00 2.62E+04
m 4 87- 105 101.43 17.51 1.95E+04 0.00 2.18E+04
5 119- 126 122.46 21.15 1.90E+03 0.00 1.88E+04

M 6 143- 163 154.45 26.70 2.12E+04 0.00 2.88E+04
m 7 143- 163 158.70 27.44  3.89E+05 0.00 2.93E+04
M 8 174- 196 179.45 31.04  8.98E+04 0.00 3.17E+04
m 9 174- 196 183.83 31.80 2 .14E+04 0.00 2 .83E+04
m 10 174- 196 191.60 33.14  9.72E+03 0.00 3.13E+04
11 199- 210 205.49 35.55  4.85E+04 0.00 4.01E+04

12 218- 227 224 .34 38.82  4.55E+03 0.00 5.42E+04

» 3 238- 254 244.75 42.36  4.06E+05 0.00 5.25E+04
m 14 238- 254 248.73 43.05 7.27E+05 0.00 3.75E+04
M 15 258- 294 262.01 45.35 1.11E+04 0.00 3.14E+04
m 16 258- 294 269.35 46.63 2.21E+03 0.00 3.03E+04
m 17 258- 294 281.31 48.70 2.37E+05 0.00 2.33E+04
m 18 258- 294 288.95 50.03 6.56E+04 0.00 1.87E+04
M 19 302- 321 307.52 53.25 7.55E+02 0.00 1.82E+04
m 20 302- 321 316.67 54.83 1.56E+03 0.00 1.65E+04
M 21 330- 352 336.57 58.29 1.62E+03 0.00 1.46E+04
m 22 330- 352 346 .80 60.06 1.38E+04 0.00 1.48E+04
23 359- 370 365.79 63.35 2.57E+03 0.00 1.84E+04

M 24  426- 462 432.25 74.88 3.73E+03 0.00 2 .38E+04
m 25 426- 462 445.10 77.11 6.82E+03 0.00 2.28E+04
m 26 426- 462 458 .22 79.38 2.80E+02 0.00 2.15E+04
27  476- 488 483.82 83.82 1.12E+03 0.00 3.40E+04

28  492- 506 499 .83 86.60 3.33E+05 0.00 4 . 12E+04

M 29 528- 553 534.53 92.62 3.10E+03 0.00 3.86E+04
m 30 528- 553 546.61 94.71 2.54E+03 0.00 3.75E+04
31 561- 575 568.35 98.48  4.17E+03 0.00 3.95E+04

32 600- 615 607.98 105.36 2.14E+05 0.00 4.16E+04

33 648- 659 653.26 113.21 1.65E+03 0.00 3.25E+04

M 34 667- 691 676.14 117.18 3.87E+03 0.00 5.46E+04
m 35 667- 691 683.65 118.48 5.56E+03 0.00 5.34E+04
36 702- 718 710.46 123.13 1.76E+06 0.00 4. 23E+04

37 752- 766 759.54  131.64  7.34E+02 0.00 2.20E+04

38 861- 872 867.51 150.37 5.02E+02 0.00 1.61E+04
-9 949- 964 956.79 165.85 2.07E+03 0.00 1.99E+04
40 990- 1006 997.30 172.88 8.90E+02 0.00 2.02E+04

41 1009- 1025 1017.58 176.39  4.29E+04 0.00 1.92E+04

M 42 1065- 1095 1073.68 186.12 2.42E+03 0.00 1.71E+04
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Teak ROI
WwrNo.

m 43
44
M 45
m 46
47
48
49
50
51
52
53
54
55
56
57
58
59
M 60
m 61
62
63
64
65

6
-

68
69
70
71
72
73
74
75
m 76

77
78

= 5 X8 =

8 =
|

ROI

start end

1065-
1168-
1192-
1192-
1386-
1422 -
1450-
1667 -
1695-
1845-
2022-
2129-
2185-
2306-
2456 -
2551-
2616-
2661-
2661-
2749-
2855-
3203-
3278-
3347-
3403-
3451-
3488 -
3488 -
3593-
3593-
3654 -
3735-
3862-
3862-
3981-
4017-

1095
1188
1218
1218
1404
1440
1465
1684
1714
1865
2040
2151
2207
2324
2482
2577
2638
2709
2709
2771
2877
3228
3300
3369
3428
3478
3528
3528
3636
3636
3684
3759
3916
3916
4010
4045

= First peak in
= Other peak in

Errors quoted at

Peak

centroid

1086.
1178.
1200.
1208.
1396.
1430.
1457.
1677.
1703.
1854.
2030.
2140.
2195.
2315.
2469.
2564.
2626.
2673.
2698.
2760.
.38

2867

3217.
3289.
3358.
3414
3465.
3501.
3516.
3608.
3624.
3669.
3747 .
3874.
3904.
3995.
4029.

a multiplet region
a multiplet region

0.000 sigma

45
32
99
71
63
77
27
84
66
80
93
70
44
20
09
83
66
92
94
11

38
01
60
84
83
19
26
08
28
63
27
61
31
36
14

1-26-96

Energy
(keV)

188.
204.
208.
209.
242.
248.
252.
.90

290

295.
321.
352.
371.
380.
401.
428.
4id
455.
463.
467.
478.
497.
.90

557

570.
582.
592.
600.
607.
609.
625.
628.
636.
649.
671.
677.
692.
698.

34
27
20
54
13
05
65

38
59
14
17
67
44
12
73
45
65
99
60
20

32
39
14
99
12
73
66
47
33
80
88
03
82
68

WO KRR WRENERFREFNWNRFRPUOUORNFERFBEREERERFRPWPRPURWNWEREWOURENW

Net Peak Net Area
Uncert.

Area

.93E+03
.02E+03
.21E+03
.02E+02
.65E+03
.12E+05
.85E+02
.42E+03
.48E+03
.51E+03
.23E+03
.09E+03
.17E+03
.31E+03
. 79E+04
.63E+03
.15E+03
.58E+04
.00E+02
.38E+03
.73E+01
.10E+03
.91E+02
.96E+03
.35E+04
. 79E+04
.76E+03
.83E+03
.07E+03
.46E+02
.11E+04
. 74E+02
.91E+03
.96E+02
. 75E+03
.19E+03

[eNeNoRoBeNoRoloBoNoloBololeloNoBololoBoleoBoRoBoNoNoNoNeNolNolNollolNeolNoNolRo)

9:42:42 AM

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Continuum

NP PR R HEHEERERRERRRRRRRERRRRRRPBRREPRRRERRRRNN S N

Counts

.60E+04
.40E+04
. 71E+04
.59E+04
.17E+04
.11E+04
.58E+04
.46E+04
.61E+04
.51E+04
.27E+04
.55E+04
. 54E+04
. 34E+04
. 73E+04
.66E+04
.L44E+04
.39E+04
.40E+04
.35E+04
.40E+04
.31E+04
.12E+04
.09E+04
.22E+04
.27E+04
. 10E+04
.25E+04
.12E+04
. 14E+04
.32E+04
.05E+04
.08E+04
.49E+04
.16E+04
.94E+03

Page
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SPECTRUM

ANALYSTIS Fekhkek

B R R B T e i L R R e i S kR S S R R R

W

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:43:23 AM

NOPI-472-GAM1 attenuation
NOPI-472-GAM1 attenuation
NP472AT2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-25-96 2:35:07 PM

1800.0 seconds
1985.2 seconds

1-16-96
2229722727
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Detector Name: DETO1l
Sample Title: NOPI-472-GAM1 attenuation
Peak Locate Performed on: 1-26-96 9:43:14 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak Centroid Centroid Energy Peak
No. Channel Uncertainty (keV) Significance
1 95.57 0.1340 16.47 3.92
2 101.82 0.0773 17.56 13.06
3 122.47 0.1503 21.15 7.07
4 158.89 0.0057 27 .47 154.19
5 179.48 0.0057 31.04 83.58
6 184.00 <NA> 31.76 <NA>
7 188.00 <NA> 32.46 <NA>
8 191.82 0.0473 33.17 23.78
9 205.49 0.0069 35.55 67.46
10 224.17 0.1331 38.79 7.22
11 244 .45 0.0033 42 .36 155.34
12 248 .85 0.0030 43.05 334.73
13 261.98 0.0236 45,35 38.72
14 281.24 0.0048 48.70 186.32
v 288.96 0.0092 50.03 94 .90
16 335.55 0.3630 58.25 3.25
17 346 .88 0.0173 60.06 49 .45
18 499 .83 0.0044 86.60 290.60
19 607.97 0.0054 105.35 239 .84
20 631.17 0.3250 109.38 3.80
21 653.28 0.1275 113.21 8.88
22 674.98 0.1032 117.11 8.05
23 683.58 0.2624 118.43 5.39
24 710.46 0.0015 123.13 675.62
25 759.04 0.4382 131.55 3.75
26 842 .72 0.2920 146.07 3.82
27 901.31 0.5166 156.23 3.47
28 956.61 0.5065 165.82 4.70
29 997.11 0.2248 172.84 6.96
30 1017.56 0.0132 176.39 104.36
31 1031.97 0.2541 178.84 3.12
32 1086.40 0.0496 188.33 26.15
33 1178.26 0.1470 204.26 8.82
34 1200.96 0.2067 208.20 6.00
35 1315.58 0.4002 228.07 3.77
36 1430.75 0.0083 248.05 181.31
37 1509.19 0.3592 261.65 3.37
38 1677.75 0.2897 290.88 7.17
39 1854.77 0.4662 321.58 4.28
@ 40 2140.71 0.0697 371.17 23.66
41 2195.50 0.0704 380.68 18.31
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-w

F

v

Peak
No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

Centroid Centroid
Channel Uncertainty
2315.22 0.1799
2469.07 0.0136
2564.90 0.0763
2627.21 0.3110
2673.87 0.0258
2698.18 0.4167
2759.66 0.1919
2989.39 0.4433
3217.39 0.2491
3358.65 0.0941
3414.79 0.0276
3465.81 0.0318
3500.97 0.0773
3539.09 0.4938
3608.02 0.2077
3669.64 0.0444
3816.65 0.4757
3874.99 0.1926
3903.11 0.5682
3995.57 0.0641
4028.69 0.1289

1.000 sigma

rs quoted at

1-26-96

Energy

(keV)

401.
428.
444
455.
463.
467 .
478.
518.
557.
582.
592.
600.
607.
613.
625.
636.
661.
672.
676.
692.
698.

44
12

.74

55
64
95
52
36
90
40
14
98
08
69
65
33
83
01
84
86
60

9:43:40 AM

Peak

Significance

9.
107.
19.
5.
55.
3.
8.
3.
7.
19.
66 .
57.
24,
3.
9.
40.
3.
8.
3.
31.
.17

19

04
81
98
96
69
38
62
21
49
65
70
88
00
87
56
41
03
73
67
33

Page
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Detector Name: DETO1
Sample Title: NOPI-472-GAM1 attenuation
Peak Analysis Performed on: 1-26-96 9:43:23 AM

Peak Analysis From Channel: 1

Peak Analysis To Channel: 4096
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts

.07E+04
.83E+04
.89E+04
.11E+04
.68E+04
.69E+04
. 70E+04
. 70E+04
.79E+04
.17E+04

.71E+03 206.94
.23E+04  330.06
.83E+03 205.34
.89E+05 621.92
.02E+04 745.41
.62E+04  477.20
.07E+03 372.62
.35E+03 396.48
.29E+04  371.29
.44E+03  351.89

91- 105 95.48 16.47

91- 105 101.72 17.56
118- 126 122.47 21.15
153- 163 158.89 27.47
174- 196 179.45 31.04
174- 196 183.64 31.76
174- 196 187.65 32.46
174- 196 191.73 33.17
199- 210 205.49 35.55
218- 227 224.17 38.79

=]

288X
-
QWO WN

M 11 238- 254 244 .75 42 .36 .79E+05 7750.86 .01lE+04
m 12 238- 254 248.73 43.05 .83E+05 7775.45 .58E+04
3 258- 266 261.98 45.35 .31E+03 254.74 .60E+04

.29E+05 1588.90
.29E+04 1509.66
.96E+02 172.32
.36E+04 376.12
.29E+05 666.30
.13E+05 578.80
.13E+02 311.70
.50E+03 322.86
.65E+03 331.79
.32E+03 415.04
.77E+06 1377.76
.17E4+02 259.91
.05E+02 186.95
.69E+02 205.23
.57E+03 281.36
.00E+02 260.43
.23E+04 460.50
.05E+02 90.20
L48E+03 242,29
.56E+03 212.27
.14E+03  214.51
.22E+02 215.57
.12E+05 427.90
.05E+02 213.22
.09E+03 260.60
.S54E+03 205.23
.02E+03 215.75
.06E+03 212.73
.31E+03 214.18

.23E+04
. 78E+04
.41E+04
.36E+04
.01E+04
.07E+04
.50E+04
.72E+04
.49E+04
.46E+04
.17E+04
.22E+04
.45E+04
.59E+04
.27E+04
.05E+04
.53E+04
.43E+04
. 77E+04
.58E+04
.63E+04
.59E+04
.10E+04
.50E+04
. 75E+04
.25E+04
.26E+04
.25E+04
.32E+04

v, 275- 294 281.31  48.70
15  275- 294 288.96  50.03
16 331- 352 336.34  58.25
m 17 331- 352 346.81  60.06
18 492- 506 499.83  86.60
19 600- 615 607.97 105.35
20 626- 639 631.17 109.38
21 648- 661 653.28 113.21
M 22 666 - 691 675.76 117.11
m 23 666- 691 683.36 118.43
24 702- 718  710.46  123.13
95 752- 767 759.04  131.55
26  837- 847 842.72  146.07
27  896- 908 901.31 156.23
28 947- 965 956.61  165.82
29 989- 1006 997.11 172.84
M 30 1008- 1037 1017.54 176.39
m 31 1008- 1037 1031.69 178.84
32 1079- 1094 1086.40  188.33
33 1172- 1185 1178.26  204.26
34 1194- 1207 1200.96  208.20
35 1308- 1322 1315.58  228.07
36 1422- 1440 1430.75  248.05
37 1502- 1517 1509.19  261.65
18 1666- 1687 1677.75 290.88
@ 1846- 1863 1854.77 321.58
40 2131- 2149 2140.71 371.17
41 02186- 2204 2195.50  380.68
42 2306- 2324 2315.22  401.44

=8

R WA RPN NRENFEFRFURPONRFREPFPOHUODWREFOAONWHFWOOAN O WRE POV NN N
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Peak ROI
wwwNo.

43
44
45
M 46
m 47
48
49
50
51
52
53
54
55
56
57
58
M 59
m 60
61
62

8 =
|

EMrs quoted at 1.000 sigma

ROI

start end

2456-
2552-
2616-
2662-
2662-
2746-
2979-
3203-
3346-
3400-
3453 -
3487 -
3524-
3597-
3657-
3801-
3861-
3861-
3980-
4016-

2482
2577
2637
2711
2711
2769
2999
3229
3369
3429
3480
3512
3550
3619
3683
3828
3916
3916
4009
4044

= First peak in
= Other peak in

Peak

centroid

2469.
2564.
2627.
2673.
2698.
2759.
2989.
3217.
3358.
.79
3465.
3500.
3539.
3608.
3669.
.65

3414

3816

3875.
3903.
3995.
4028.

a multiplet region
a multiplet region

07
90
21
87
70
66
39
39
65

81
97
09
02
64

34
23
57
69

1-26-96

Energy
(keV)

428.
4ad
455.
463.
467.
478.
518.
557.
582.
592.
600.
607.
613.
625.
636.
661.
672.
676.
692.
698.

12
74
55
64
95
52
36
90
40
14
98
08
69
65
33
83
01
84
86
60

w~NuENNERFRFORERERPRENREERERRERERPRPERRE

Net Peak Net Area
Uncert.

Area

.82E+04
44E+03
.16E+03
.61E+04
. 73E+02
.86E+03
.26E+01
.45E+403
.06E+03
.37E+04
.82E+04
.87E+03
.21E+02
.12E+03
.07E+04
.38E+02
.43E+03
.51E+02
.38E+03
.21E+03

351.
267.
224,
479.

84.
239.
219.
241.

221

9:43:50 AM

25
97
59
75
43
11
19
97

.07
294,
271.
230.
221.
199.
248.
233.
316.
134.
245.
148.

33
04
51
94
10
99
99
51
34
94
02

Co

I e el i el N I S SR SR Sy S

ntinuum
Counts

. 72E+04
.58E+04
.31E+04
.36E+04
.41E+04
.38E+04
.32E+04
.30E+04
.12E+04
.32E+04
.22E+04
. 14E+04
.11E+04
.91E+03
.17E+04
.22E+04
.14E+04
.31E+04
.12E+04
.97E+03

Page
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:44:42 AM

NOPI-473-GAM]1 attenuation
NOPI-473-GAM1 attenuation
NP473AT2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-25-96 3:09:17 PM
1800.0 seconds
1989.7 seconds

1-16-96
222272277
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M‘k***'k***7'{****7'(***7’(***7‘{*7'(7'<*‘k*7\'7‘(7’(******7'<*7'(**7’{7':***7‘(***7\‘7'»‘7'»‘7‘(******7\'****7(***

Detector Name: DETO1l
Sample Title: NOPI-473-GAM1 attenuation
Peak Locate Performed on: 1-26-96 9:44:31 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak  Centroid Centroid Energy Peak
No. Channel  Uncertainty (keV) Significance
1 94.64 0.4611 16.41 4.45
2 101.75 0.1149 17.52 13.14
3 117.00 <NA> 20.14 <NA>
4 122.32 0.1205 21.12 8.48
5 148 .36 0.1210 26.70 5.05
6 158.85 0.0053 27.43 168.28
7 179.46 0.0054 31.03 92.24
8 184.00 <NA> 31.76 <NA>
9 188.00 <NA> 32.43 <NA>
10 191.75 0.0462 33.16 23.58
11 205.48 0.0066 35.55 72.01
12 224.00 0.1382 38.76 6.25
13 244 .43 0.0032 42.36 163.40
14 248 .81 0.0030 43.05 337.19
w 261.94 0.0227 4534 40.85
16 269.10 0.1280 46.67 7.42
17 281.20 0.0046 48.70 190.61
18 288.95 0.0092 50.02 93.42
19 316.32 0.2485 54.77 5.45
20 335.61 0.3263 58.19 4.00
21 346.81 0.0183 60.05 47 .60
22 365.50 0.1354 63.30 9.36
23 432 .24 0.0800 74.86 11.02
24 445.21 0.0821 77.09 14.66
25 467.78 0.2045 81.04 4.09
26 499.79 0.0043 86.59 289.93
27 534.83 0.1676 92.64 6.87
28 546.68 0.2490 94.70 4.35
29 568.26 0.1386 98.47 8.98
30 607.94 0.0053 105.35 240.99
31 653.28 0.1380 113.21 8.27
32 675.00 0.1218 117.12 6.46
33 683.68 0.3064 118.47 6.04
34 710.43 0.0015 123.12 683.09
35 759.48 0.4746 131.63 3.66
36 778.40 0.2836 134.91 3.86
37 841.86 0.4269 145.92 3.16
38 956.78 0.5210 165.85 4.67
39 997.17 0.2437 172.85 6.37
@ 40 1017.51 0.0092 176.38 98.41
41 1073.09 0.3453 186.03 4.35



Peak Locate Analysis Report

Peak
o No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
67
68
69
70
71
72
73
74
75
76

Centroid Centroid
Channel Uncertainty
1086.47 0.0346
1178.09 0.1372
1201.07 0.1906
1315.78 0.3295
1396.02 0.2262
1430.69 0.0082
1458.29 0.4718
1677.56 0.3190
1703.27 0.1399
1759.15 0.4164
1853.55 0.4348
2030.72 0.0931
2140.56 0.0545
2195.48 0.0749
2315.08 0.1922
2469.00 0.0137
2489 .36 0.3417
2564.93 0.0992
2627.30 0.2240
2673.84 0.0318
2759.70 0.1879
3217.49 0.1921
3358.40 0.0731
3414.70 0.0276
3465.66 0.0317
3500.91 0.0751
3516.62 0.2224
3607.60 0.2074
3669.68 0.0446
3749.18 0.5406
3874.78 0.2112
3904 .51 0.3592
3944 .91 0.4671
3995.42 0.0645
4028.91 0.1077

0.000 sigma

Errors quoted at

1-26-96

Energy

(keV)

188.
204.
208.
228.
242
248
252.
290.
295.
305.
321.
352.
371.
380.
401.
428.
431.
444,
455.
463 .
478.
557.
582.
592.
600.
607.
609.
625
636.
650.
671.
677.
684.
692.
698.

33
23
21
11
02
04
82
85
31
00
37
10
15
67
41
11
64
75
56
64
52
92
36
12
96
09
66

.57

34
13
89
01
07
83
64

9:44:44 AM

Peak

Significance

=W
O = W L O

.90
.85
4l
.64
.83
.03
.19
.63
.87
.17
.00
.75
.13
.22
.85
107.
.00
18.
.12
55.
.71
.69
21.
67.
57.
25.
.67
.80
40.
.48
.24
.54
.53
.12
.74

34
03
75
56
33

64
60

20

Page
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Detector Name: DETOL
Sample Title: NOPI-473-GAM]1 attenuation
Peak Analysis Performed on: 1-26-96 9:44:42 AM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts
M 1 90- 105 95.13 16.41  4.61E+03 454.04 2 .46E+04
m 2 90- 105 101.53 17.52 1.62E+04 525.94 2.17E+04
M 3 113- 126 116.60 20.14  8.66E+02 131.30 1.75E+04
m 4 113- 126 122.27 21.12 2.20E+03 235.43 1.98E+04
M 5 143- 163 154.45 26.70  1.97E+04 4530.60 2.79E+04
m 6 143- 163 158.67 27.43 3.52E+05 4589.88 2.83E+04
M 7 174- 196 179.43 31.03 7.91E+04 731.34 2.79E+04
m 8 174- 196 183.60 31.76 1.84E+04 461.35 2.76E+04
m 9 174- 196 187.51 32.43 5.49E+03 351.33 3.06E+04
m 10 174- 196 191.67 33.16 9.02E+03 372.13 2.75E+04
11 199- 210 205.48 35.55  4.60E+04 377.76 3.87E+04
12 218- 226 224.00 38.76 3.87E+03 328.31 4.76E+04
v 3 238- 254  244.72 42.36 3.96E+05 7540.30 5.20E+04
moLl4  238- 254  248.70 43.05 7.10E+05 7566.46 4 .33E+04
M 15 258- 294  261.92 45.34  1.08E+04 942.55 3.07E+04
m 16 258- 294  269.59 46.67 9.22E+02 739.98 2.97E+04
m 17 258- 294  281.27 48.70  2.34E+05 1871.22 2.27E+04
m 18 258- 294  288.94 50.02 6.41E+04 1486.60 1.82E+04
19 312- 322 316.32 54.77 1.20E+03 200.68 1.64E+04
M 20 330- 352 336.04 58.19 1.09E+03 149.29 1.32E+04
m 21  330- 352 346.76 60.05 1.32E+04 380.69 1.44E+04
22 358- 371 365.50 63.30 1.87E+03 242.71 2.07E+04
M 23  425- 451  432.14 74.86 2.61E+03 217.57 2.47E+04
m 24  425- 451  445.02 77.09  4.74E+03 340.77 2.58E+04
25  463- 471  467.78 81.04 -9.25E+01 207.98 2.03E+04
26 492- 506  499.79 86.59 3.32E+05 670.67 4 . 09E+04
M 27 528- 553 534.64 92.64  2.31E+03 340.04 3.75E+04
m 28 528- 553 546 .56 94.70  1.60E+03 247.78 3.69E+04
29 561- 574 568.26 98.47 2.26E+03 321.62 3.67E+04
30 599- 615 607.94  105.35 2. .14E+05 592.57 4.39E+04
31  645- 658 653.28 113.21  2.07E+03 322.94 3.71E+04
M 32 667- 691 675.81 117.12 3.73E+03 336.79 5. 44E+04
m 33 667- 691 683.62 118.47 5.68E+403 421.62 5.36E+04
34 702- 718 710.43 123.12 1.77E+06 1376.82 4. 18E+04
35 753- 767 759.48 131.63 9.90E+02 248.87 2.11E+04
36 773- 784  778.40 134.91  3.84E+02 205.98 1.67E+04
37 836- 849 841 .86 145.92  6.68E+01 229.25 1.90E+04
38 947- 965 956.78 165.85 2.55E+03 283.43 2 .30E+04
o’ 991- 1003 997.17 172.85 7.13E+02 203.66 1.55E+04
40 1008- 1026 1017.51 176.38  4.18E+04 339.64 2.18E+04
M 41 1064- 1095 1073.17 186.03 1.20E+03 136.91 1.46E+04
m 42 1064- 1095 1086.43 188.33 5.78E+03 376.19 1.58E+04



Peak Analysis Report

YPeak ROI
g No.

43

44

45

46

47

48

49

50

51

52

53

54

55

56

M 57
m 58
59

60

61

62

63

64

65

6
Y
m 68
69

70

71

M 72
m 73
74

75

76

ROI

start end

1169-
1191-
1307-
1386-
1422 -
1448 -
1668-
1692-
1748-
1845-
2020-
2131-
2185-
2305-
2455-
2455-
2553-
2614-
2662-
2749-
3206-
3344 -
3399-
3451-
3489-
3489-
3596-
3654-
3737-
3860-
3860-
3932-
3979-
4016 -

1184
1207
1322
1404
1440
1465
1684
1714
1769
1864
2039
2152
2207
2325
2498
2498
2574
2638
2683
2769
3229
3372
3429
3479
3527
3527
3618
3682
3762
3919
3919
3956
4010
4044

M = First peak in

=
|

= Other peak in

Errors quoted at

Peak

centroid

1178.
1201.
1315.
1396.
1430.
1458.
1677.
1703.
1759.
1853.
2030.
2140.
2195.
2315.
2469.
2489.
2564.
.30
.84

2627
2673

2759.
3217.
3358.
3414
3465.
3501.
3515.
3607.
3669.
3749.
3874.
3904.
3944 .
3995.
4028.

a multiplet region
a multiplet region

1.000 sigma

09
07
78
02
69
29
56
27
15
55
72
56
48
08
01
34
93

70
49
40
70
66
04
85
60
68
18
65
20
91
42
91

1-26-96

Energy
(keV)

204.
208.
228.
242.
248.
252.
290.
295.
305.
321.
352,
371.
380.
401.
428.
431.
4ih
455,
463.
478.
.92

557

582.
592.
600.
607.
609.
625.
636.
650.
671.
677.
684,
692.
698.

23
21
11
02
04
82
85
31
00
37
10
15
67
41
11
64
75
56
64
52

36
12
96
09
66
57
34
13
89
01
07
83
64

Net Peak Net Area
Uncert.

WNOOHRENRERERARNRAERREREREREREEAEREWRARWRENEWURWOWV

Area

.43E+03
.13E+03
.22E+02
.22E+02
.12E+05
.10E+02
.73E+03
.31E+03
.93E+02
.44E+03
.03E+03
.07E+03
.32E+03
.29E+03
.82E+04
.20E+02
.21E+03
.28E+03
.58E+04
.10E+03
.05E+03
.38E+03
.39E+04
.80E+04
.77E+03
.31E+03
.17E+03
.09E+04
.11E+02
.62E+03
.06E+02
.15E+01
.31E+03
.35E+03

239.
251.
229.
270.
427 .
241.
212.
268.
246.
226.
224,
243,
248.
233.
492.

84 .
233.
.67
255.
216.
220.
256.
303.
279.
265.
100.
199.
261.
216.
340.
141.
197.
258.
147.

254

9:45:04 AM

37
90
18
41
58
17
10
33
72
09
12
73
62
91
80
11
83

42
29
58
66
92
29
80
68
99
68
40
81
18
03
07
66

Continuum

N e e el el e e e e el el e el C L S

Counts

.86E+04
.99E+04
. 73E+04
.13E+04
.09E+04
. 77E+04
.38E+04
.80E+04
.62E+04
.42E+04
.35E+04
.47E+04
.51E+04
.47E+04
.40E+04
.31E+04
.34E+04
. S4E+04
.32E+04
.26E+04
.19E+04
.33E+04
.41E+04
.30E+04
.05E+04
.17E+04
.00E+04
.25E+04
.09E+04
. 14E+04
.41E+04
.39E+03
.19E+04
.96E+03

Page
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:45:52 AM
NOPI-474-GAM]1 attenuation
NOPI-474-GAM]1 attenuation
NP4T74AT2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-25-96 3:52:07 PM
1800.0 seconds
1995.9 seconds

1-16-96
2772272727
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Detector Name: DETO1
Sample Title: NOPI-474-GAM1 attenuation
Peak Locate Performed on: 1-26-96 9:45:41 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak Centroid Centroid Energy Peak
No. Channel Uncertainty (keV) Significance
1 95.25 0.2927 16.50 4.70
2 101.82 0.0607 17.54 16.35
3 122 .49 0.0503 21.16 9.33
4 148 .46 0.3568 26.70 3.38
5 158.85 0.0047 27.43 190.79
6 179.45 0.0111 31.03 101.00
7 184.00 <NA> 31.76 <NA>
8 188.00 <NA> 32.44 <NA>
9 191.80 0.0440 33.16 23.50
10 205.48 0.0062 35.54 77.53
11 218.40 0.2804 38.07 3.52
12 224 .41 0.1474 38.93 7.04
13 232.03 0.2909 40.21 3.69
14 244 .43 0.0031 42 .35 169.67
w 15 248 .82 0.0028 43 .04 351.64
16 261.94 0.0223 45.34 39.72
17 281.20 0.0044 48.70 197.73
18 288.95 0.0089 50.02 95.82
19 316.62 0.1737 54 .83 6.06
20 335.93 0.3050 58.23 5.25
21 346 .84 0.0175 60.06 49 .86
22 443 .36 0.2651 76.81 4.28
23 499 .78 0.0042 86.59 293.09
24 607.93 0.0052 105.35 242 .60
25 653.55 0.1327 113.26 8.34
26 675.12 0.1370 117.13 9.44
27 683.47 0.2798 118.46 4.96
28 710.41 0.0015 123.12 691.78
29 759.31 0.2191 131.60 4.90
30 778.17 0.4402 134.87 3.41
31 867.50 1.1595 150.36 4.08
32 955.67 0.4807 165.65 3.84
33 997.17 0.2273 172.85 6.78
34 1017.50 0.0089 176.38 103.04
35 1086.29 0.0457 188.31 28.84
36 1178.06 0.1400 204.22 9.58
37 1200.60 0.1370 208.13 7.08
38 1314.79 0.3191 227 .94 4.95
39 1430.65 0.0082 248 .03 178.51
o 40 1456.76 0.4150 252.56 3.19
41 1566.74 0.3484 271.63 3.29



Peak Locate Analysis Report 1-26-96 9:45:53 AM Page

Peak Centroid Centroid Energy Peak
@ No. Channel  Uncertainty (keV) Significance

42 1677.16 0.1778 290.78 8.06
43 1718.97 0.3777 298.03 3.24
44 1760.09 0.5377 305.16 3.03
45 1853.26 0.5900 321.32 4.98
46 2140.68 0.0689 371.17 24.09
47 2195.59 0.0766 380.69 17.45
48 2315.34 0.2212 401.46 8.48
49 2468 .94 0.0137 428.10 107.55
50 2564.86 0.0794 444 .73 19.29
51 2626.71 0.1747 455.46 9.47
52 2645.35 0.4386 458.88 3.60
53 2673.70 0.0319 463.61 54.78
54 2700.65 0.4268 468.32 3.63
55 2759.64 0.1726 478.51 9.46
56 2912.65 0.4434 505.05 3.13
57 3217.71 0.2087 557.96 8.09
58 3358.42 0.0880 582.36 21.21
59 3414 .61 0.0228 592.10 66.94
60 3465.62 0.0266 600.95 57.45
61 3501.01 0.0727 607.09 25.31
62 3539.08 0.6340 613.69 3.69
63 3607.69 0.1868 625.61 8.75
64 3622 .65 0.3895 628.09 3.77
65 3669.56 0.0518 636.32 39.61
W 3748.24 0.3871 649.96 3.73
67 3874.14 0.1838 671.86 9.83
68 3904.27 0.5163 676.99 4.01
69 3995.31 0.0552 692.81 31.22
70 4028.62 0.1787 698.59 18.95

Errors quoted at 0.000 sigma
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Detector Name: DETOl
Sample Title: NOPI-474-GAM1 attenuation
Peak Analysis Performed on: 1-26-96 9:45:51 AM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts

M 1 91- 105 95.60 16.50  4.38E+03 0.00 2.18E+04
m 2 91- 105 101.65 17.54  1.93E+04 0.00 1.93E+04
3 118- 126 122 .49 21.16 2. .47E+03 0.00 2.03E+04

M 4 143- 163 154.43 26.70 2 .47E+04 0.00 2.95E+04
m 5 143- 163 158.67 27.43 4 .54E+05 0.00 2 .99E+04
M 6 174- 196 179.42 31.03 9.59E+04 0.00 2 .94E+04
m 7 174- 196 183.60 31.76 2.19E+04 0.00 2 .89E+04
m 8 174- 196 187.57 32.44  5.85E+03 0.00 3.19E+04
m 9 174- 196 191.71 33.16 9.79E+03 0.00 2.86E+04
M 10 199- 254 205.43 35.54  5.85E+04 0.00 3.10E+04
m 11 199- 254 219.98 38.07 1.04E+04 0.00 2.79E+04
m 12 199- 254  224.98 38.93 1.60E+04 0.00 2.79E+04
n 3 199- 254 232.36 40.21 1.86E+04 0.00 3.10E+04
s 199- 254 244 .66 42.35  4.63E+05 0.00 3.09E+04
m 15 199- 254 248 .68 43.04  8.12E+05 0.00 3.09E+04
16 257- 266 261.94 45.34  8.59E+03 0.00 3.27E+04

M 17 275- 294 281.28 48.70 2.51E+05 0.00 2 .39E+04
m 18 275- 294 288.93 50.02 6.82E+04 0.00 1.90E+04
19 310- 322 316.62 54 .83 2.71E+03 0.00 1.92E+04

M 20 331- 352 336.25 58.23 1.51E+03 0.00 1.48E+04
m 21 331- 352 346.77 60.06 1.39E+04 0.00 1.44E+04
22 437- 447 443 36 76.81 4 .57E+02 0.00 2 .19E+04

23 492- 506  499.78 86.59 3.38E+05 0.00 4.12E+04

24  599- 615 607.93 105.35 2.19E+05 0.00 4 43E+04

25 645- 658 653.55 113.26 2.12E+03 0.00 3.66E+04

M 26 667- 691 675.89 117.13  4.89E+03 0.00 5.39E+04
m 27 667- 691 683.52 118.46 6.51E+03 0.00 5.32E+04
28 702- 718 710.41 123.12 1.80E+06 0.00 4. 28E+04

29 754- 764  759.31 131.60 6.47E+02 0.00 1.61E+04

30 772- 784  778.17 134.87 5.41E+02 0.00 1.80E+04

31 859- 872 867.50 150.36 8.87E+02 0.00 1.83E+04

32 947- 964 955.67 165.65 2.60E+03 0.00 2.27E+04

33 989- 1004 997.17 172.85 1.24E+03 0.00 1.87E+04

34 1008- 1026 1017.50 176.38  4.37E+04 0.00 2.11E+04

35 1079- 1095 1086.29 188.31 5.58E+03 0.00 1.93E+04

36 1172- 1187 1178.06 204.22 1.35E+03 0.00 1.87E+04

37 1194- 1210 1200.60 208.13 1.32E+03 0.00 1.96E+04

38 1306- 1322 1314.79 227.94  1.11E+03 0.00 1.83E+04
aw® 1422- 1440 1430.65 248.03 1.13E+05 0.00 2 .08E+04
40  1449- 1465 1456.76 252.56 -1.95E+02 0.00 1.72E+04

41 1559- 1573 1566.74 271.63 -2.44E+02 0.00 1.33E+04

42 1668- 1688 1677.16 290.78 2.11E+03 0.00 1.72E+04



Peak Analysis Report

Peak ROI

ROI

gNo. start end

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
M 63
m 64

65

6
M-
m 68

69
70

=8 X

g8 X
|l

1710-
1752-
1842-
2131-
2186-
2306-
2455-
2553-
2616-
2616-
2662-
2662-
2748-
2902-
3206-
3345-
3399-
3450-
3488-
3528-
3596-
3596-
3654-
3733-
3862-
3862-
3979-
4016 -

1726
1769
1864
2150
2204
2324
2481
2574
2657
2657
2713
2713
2769
2924
3228
3369
3427
3477
3512
3550
3633
3633
3682
3760
3916
3916
4009
4044

First peak in
= Other peak in

Errors quoted at

Peak

centroid

1718.
1760.
1853.
2140.
2195.
2315.
.94

2468

2564.
2626.
2646.
2673.
2700.
.64
2912.
.71

2759

3217

3358.
3414
.62

3465

3501.
3539.
3607.
3622.
3669.
3748.
.49

3874

3904.
3995.
.62

4028

a multiplet region
a multiplet region

0.000 sigma

97
09
26
68
59
34

86
68
44
68
86

65

42
61

01
08
82
11
56
24

08
31

1-26-96

Energy
(keV)

298.
305.
321.
371.
380.
401.
428.
4ad
455.
458.
.61

463

468.
478.
505.
557.
582.
592.
600.
607.
613.
625.
628.
636.
649.
671.
676.
692.
698.

03
16
32
17
69
46
10
73
46
88

32
51
05
96
36
10
95
09
69
61
09
32
96
86
99
81
59

WNNHFHHEFWRFRFUOURNPAHEREFEFOHEWREWRERNDS R

Net Peak Net Area
Uncert.

Area

. 73E+02
.26E+02
.44E+03
.30E+03
.51E+03
.20E+03
.82E+04
.57E+03
.43E+03
.47E+02
.60E+04
.19E+02
.06E+03
.67E+02
.27E+03
.53E+03
.38E+04
.84E+04
.13E+03
.39E+02
.00E+03
.52E+02
.16E+04
.76E+02
.93E+03
.92E+02
.34E+03
.37E+03

[N eoNeoNoNeoNeNelNololeNeleoloelollelNolleNolNollollelololloelolNelNo ol

9:45:54 AM

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Co

NFRFHRPRHRRRPRPRPOORRRPRRHRERERHEPRRPRRPRP PP

ntinuum
Counts

.35E+04
.34E+04
.64E+04
.35E+04
.29E+04
.33E+04
. 76E+04
.41E+04
.33E+04
.37E+04
.40E+04
.43E+04
.33E+04
CGLE+H04
.15E+04
.14E+04
.32E+04
.26E+04
.07E+04
.98E+03
.61E+03
.10E+04
.24E+04
.20E+04
.09E+04
.49E+04
.17E+04
.97E+03

Page

5



Ao T R R A T T o T T S T S S S S o Sk S S e S R e R b e e e St s e s e s e sl e e e ek

Fkdkkk GAMMA

SPECTRTUM

ANALYSTIS Tk
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w
Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 9:46:35 AM
NOPI-475-GAM]1 attenuation
NOPI-475-GAM]1 attenuation
NP475AT2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-25-96 4:26:31 PM

1800.0 seconds
1995 .4 seconds

1-16-96
7272727727
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A P EAK LOCATE REPORT Fkkekok
7\‘.**********7\'*******************v‘c********7\'**************7'(**********7‘«7‘:***

Detector Name: DETOl
Sample Title: NOPI-475-GAM]1 attenuation
Peak Locate Performed on: 1-26-96 9:46:25 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak  Centroid Centroid Energy Peak
No. Channel Uncertainty (keV) Significance
1 95.36 0.2390 16.47 4.80
2 101.85 0.0604 17.55 18.45
3 122.43 0.1092 21.15 10.23
4 139.76 0.1787 25.85 4.37
5 147.89 0.1916 26.70 6.12
6 158.85 0.0046 27.43 192.33
7 179.46 0.0048 31.03 104.03
8 184.00 0.0000 31.76 26.20
9 188.00 <NA> 32.45 <NA>
10 191.73 0.0464 33.16 24.56
11 205.48 0.0061 35.55 78.29
12 224.10 0.1267 38.78 7.71
13 244 .43 0.0031 42.35 171.85
14 248.82 0.0028 43.05 354.19
w s 262.00 0.0219 45.35 42.20
16 281.20 0.0045 48.70 197.25
17 288.94 0.0089 50.02 96.05
18 316.93 0.1808 54.88 7.43
19 336.36 0.2942 58.30 4.33
20 346 .86 0.0174 60.06 48.75
21 443 .45 0.3651 76.82 3.56
22 499.79 0.0042 86.59 293.39
23 510.45 0.1503 88 .44 3.40
24 607.94 0.0052 105.35 242 .42
25 630.94 0.3951 109.34 3.44
26 653.34 0.1152 113.22 9.48
27 674.98 0.0892 117.13 9.20
28 684.07 0.3719 118.56 5.68
29 710.42 0.0015 123.12 690.93
30 759.18 0.1924 131.58 6.69
31 867.38 0.2807 150.34 3.69
32 956.53 0.5503 165.80 5.11
33 997.13 0.1900 172.84 8.06
34 1017.54 0.0088 176.38 105.58
35 1086.32 0.0493 188.31 27.72
36 1177.81 0.1540 204.18 8.39
37 1200.71 0.1974 208.15 6.87
38 1259.02 0.2433 218.27 3.22
39 1315.80 0.4907 228.11 4.09
o 40 1430.68 0.0082 248 .04 180.23
41 1455.77 1.5076 252.39 3.53



Peak Locate Analysis Report

Peak
«w» No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
67
68
69
70
71

Centroid
Channel

1677.
1852.
1859.
1904.
2104.
.61
2195.
2315.
.99
2564.
2626.
2646 .
2673.
2700.
2759.
2870.
2917.
3217.
3358.
3414.
3465.
3501.
3607.
3624.
3669.
3748.
3874.
3903.
3995.
4029.

2140

2468

Errors quoted at

14
13
02
91
90

46
14

73
92
96
82
32
57
14
96
81
56
59
64
06
70
83
68
71
66
70
38
00

Centroid
Uncertainty

[eNoNeoNoNoNeNeNelelolNolNolNeNolleNolololNe RN ool RNo R RN o oo Ro Rl ol

.2708
.2572
.3870
L4487
.3638
.0678
.0990
.1918
.0137
.1042
.1429
.5387
.0258
.4639
L2137
.5948
.3949
.2640
.0722
.0228
.0267
.0739
.1896
.4495
.0449
.4684
.1409
.6440
.0560
L1127

0.000 sigma

1-26-96 9:46:36 AM
Energy Peak
(keV) Significance

290.78 7.00
321.16 4.97
322 .24 3.68
330.28 3.02
364.96 3.26
371.16 24,45
380.67 16.28
401.43 8.92
428.11 107.93
444 .71 17.14
455,50 10.72
459.11 3.33
463 .63 56.37
468 .22 3.86
478.50 8.64
497 .68 3.07
505.97 3.09
557.97 6.86
582.38 21.45
592.10 66.84
600.95 57.84
607.10 25.77
625.60 8.42
628 .42 3.59
636.34 39.67
650.05 3.55
671.88 11.61
677.00 4.13
692.83 31.81
698.66 19.42

Page
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Detector Name: DETO1
Sample Title: NOPI-475-GAM]1 attenuation
Peak Analysis Performed on: 1-26-96 9:46:35 AM

Peak Analysis From Channel: 1

Peak Analysis To Channel: 4096
Peak ROI ROI Peak Energy Net Peak Net Area Continuum

No. start end centroid (keV) Area Uncert. Counts

M 1 91- 105 95.44 16.47 3.89E+03 0.00 2.18E+04
m 2 91- 105 101.66 17.55 1.93E+04 0.00 1.94E+04
3 118- 126 122 .43 21.15 1.96E+03 0.00 2.04E+04
M 4 134- 163 149 .54 25.85 1.46E+04 0.00 2.29E+04
m 5 134- 163 154.42 26.70 2.71E+04 0.00 2 .43E+04
m 6 134- 163 158.66 27.43 4 .57E+05 0.00 2.73E+04
M 7 174- 196 179.42 31.03 9.60E+04 0.00 2.95E+04
m 8 174- 196 183.61 31.76 2.15E+04 0.00 2.90E+04
m 9 174- 196 187.60 32.45 5.61E+03 0.00 2.88E+04
m 10 174- 196 191.69 33.16 9.43E+03 0.00 2.87E+04
11 199- 210 205.48 35.55 5.39E+04 0.00 4 .02E+04
12 218- 227 224 .10 38.78 5.22E+03 0.00 5.56E+04
M3 238- 254 244 .71 42.35 4 . 34E+05 0.00 5.45E+04
ﬁ"!& 238- 254 248.70 43.05 7.77E+05 0.00 4. 52E+04
15 257- 267 262.00 45.35 8.24E+03 0.00 3.61E+04
M 16 275- 294 281.28 48.70 2.51E+05 0.00 2.35E+04
m 17 275- 294 288.92 50.02 6.89E+04 0.00 1.87E+04
18 310- 322 316.93 54 .88 2 .48E+03 0.00 1.94E+04
M 19 331- 352 336.67 58.30 1.48E+03 0.00 1.49E+04
m 20 331- 352 346.78 60.06 1.34E+04 0.00 1.47E+04
21 437- 447 443 .45 76.82 5.47E+02 0.00 2.17E+04
22 492- 514 499.79 86.59 3.36E+05 0.00 6.30E+04
24 599- 615 607.94 105.35 2.17E+05 0.00 4 45E+04
25 625- 638 630.94 109.34 7.34E+02 0.00 3.50E+04
26 645- 658 653.34 113.22 2.78E+03 0.00 3.60E+04
M 27 666- 692 675.88 117.13 4 .49E+03 0.00 5.96E+04
m 28 666- 692 684.09 118.56 6.80E+03 0.00 5.60E+04
29 702- 718 710.42 123.12 1.80E+06 0.00 4. 20E+04
30 754- 765 759.18 131.58 7.11E+02 0.00 1.74E+04
31 859- 875 867.38 150.34 5.00E+02 0.00 2.23E+04
32 947- 965 956.53 165.80 3.14E+03 0.00 2.27E+04
33 991- 1003 997.13 172.84 7.29E+02 0.00 1.54E+04
34 1008- 1026 1017.54 176.38 4.31E+04 0.00 2.12E+04
35 1078- 1095 1086.32 188.31 5.36E+03 0.00 2.02E+04
36 1167- 1183 1177.81 204.18 1.39E+03 0.00 1.95E+04
37 1193- 1206 1200.71 208.15 9.33E+02 0.00 1.65E+04
38 1253- 1266 1259.02 218.27 1.07E+02 0.00 1.56E+04
39 1307- 1322 1315.80 228.11 8.93E+02 0.00 1.70E+04
1422- 1440 1430.68 248.04 1.13E+05 0.00 2.10E+04
41 1445- 1462 1455.77 252.39  4.63E+02 0.00 1.78E+04
42 1667- 1686 1677.14 290.78 2 .42E+03 0.00 1.61E+04



Peak Analysis Report

Peak ROI

ROI

«wNo. start end

58 8 X

M
m

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

6
-,

M
m

One

M

m

68
69
70
71

1842-
1842-
1896 -
2096-
2131-
2186-
2306-
2456 -
2551-
2616-
2616-
2616-
2616-
2749-
2860-
2907 -
3206-
3347 -
3400-
3450-
3486 -
3596-
3596-
3654-
3736-
3862-
3862-
3980-
4016-

1870
1870
1912
2114
2149
2207
2327
2480
2574
2710
2710
2710
2710
2772
2882
2927
3228
3369
3426
3480
3512
3636
3636
3684
3760
3915
3915
4010
4044

Peak

centroid

1852.
1858.
1904.
2104.
2140.
2195.
2315.
2468.
2564.
2626.
2647 .
2673.
2700.
2759.
2870.
.96

2917

3217.
3358.
3414.
3465.
3501.
.73
3624.
3669.
3748.
3874.
3904.
3995.
4029.

3607

31
56
91
90
61
46
14
99
73
96
74
79
31
57
14

81
56
59
64
06

02
68
71
61
14
38
00

1-26-96 9:46:37 AM

Energy
(keV)

321.
322.
330.
364.
371.
380.
401.
428.
444 .
455,
459.
463.
468.
478.
.68
505.
557.
582.
592.
600.
.10

497

607

625.
628.
636.
650.
671.
677.
692.
698.

16
24
28
96
16
67
43
11
71
50
11
63
22
50

97
97
38
10
95

60
42
34
05
88
00
83
66

WNdHPEPRPRPRWwRFRUHENPPHFRFOUVDWHREROR PR PR WS WR Y

Net Peak Net Area
Uncert.

Area

.60E+02
.87E+02
. 76E+02
.47E+01
.17E+03
.00E+03
.26E+03
. 76E+04
.20E+03
.58E+03
.77E+02
.57E+04
.63E+02
.35E+03
.49E+02
.24E+02
.18E+03
.43E+03
.39E+04
.87E+04
.06E+03
.31E+03
.94E+02
. 14E+04
.52E+02
.72E+03
.14E+02
.34E+03
.30E+03

eNeoNeNeRoNoNoNeNeNoNeNoNolNolNolNo ol olNoNolNo oo lNolNol ool ool

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Continuum

R e e e N e N e e e e e N e N N e e e e e

Counts

.10E+04
.11E+04
.16E+04
. 28E+04
.27E+04
.46E+04
.53E+04
.64E+04
.50E+04
.39E+04
.37E+04
.40E+04
.37E+04
.45E+04
.38E+04
.33E+04
.13E+04
.07E+04
.22E+04
. 34E+04
.15E+04
.02E+04
.28E+04
.32E+04
.07E+04
.02E+04
.23E+04
.18E+04
.13E+03

or more peaks were dropped due to multiplet de-convolution.

First peak in a multiplet region
= Other peak in a multiplet region

Errors quoted at

0.000 sigma

Page
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*kkkk GAMMA

SPECTRUM

ANALYSTIS *hkkk

*hkkkkhthhhrthrthrrhhhrbbhdrbhdhhrdhdrdhdbdrdrdhdrdrdrdrdrdrdrdrbihirdhdrrits

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)

Identification Energy Tolerance :

Sample Size

Sample Taken On
Acquisition Started

Live Time

Real Time ~~

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 4:27:11 PM

: DP1B standard
: DP1B standard

: DP1B
3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-23-96 8:56:07 AM

80000.0 seconds
80027.6 seconds

1-16-96

........



Peak Locate Analysis Report

1-26-96 4:27:23 PM

Page 2
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*wﬂ*

*

PEAK

LOCATE

REPORT

kkkkk

kddokkkkkdokdokdhdkkdokdkkdkkkkdkkkkkkkkkkkkkkkikkkikkikkikkkkkkhkkhkirirk

Detector Name:

Sample Title:

Peak
No.

o~NounmpHwN -

DETO1
DP1B standard

Peak Locate Performed on:
Peak Locate From Channel:
Peak Locate To Channel:

Peak Search Sensitivity:

Centroid

Channel

31.
37.
.41

63

76.
.68

94.

98.
103.
110.
114.
148.
158.
212.
269.
289.
307.
365.
391.
409.
420.
432.
.67
458.
468.
484,
493,
504,
519.
534.
547.
568.
630.
651.
.06

88

445

707

752.
830.
890.
943.
1074.
1094.
.01

1133

33
00

01

38
00
62
40
00
81
61
10
31
91
95
98
22
55
70
48

35
61
47
90
41
19
88
53
63
41
69

37
61
50
53
29
85

Centroid
Uncertainty

0.5134
<NA>

0.0413
0.0767
0.0691
0.0323
<NA>

0.1051
0.0592
<NA>

.0702
.0834
.2521
.0140
.0659
.0276
.0113
.0490
.5397
.1882
.0138
.0106
.0465
.0425
.0337
.2408
.0435
.0414
.0243
.0719
.0906
L3311
.0956
.1880
L4211
.0704
.0869
.1047
.0284
.4307
.1969

[cNoNoNoNoRoNeNoNeNoNloloNoNoNloReNeoNoNoNoNeNoNoNoNeNoloNe oo RN

1-26-96 4:26:25 PM

4

Energy

(keV)

5
6.
10.
13
15
16.
16.
17.
19.
19.
25.
27.
36.
46.
50
53.
63.
67
71.
72.
74,
77.
79.
81.
83.
86
87
89.
92.
9.
98.
109.
112,
122.
130.
143.
154.
163.
186
189.
196.

.41

34
91

.10
.42

21
82
91
04
76
73
44
70
62

.19

32
39

.76

01
95
92
20
42
18
95

.97
.45

97
69
81
53
24
94
54
40
97
35
55

.23

79
41

1
096
3.00

Peak

Significance

3.

32

<NA>

13.
14,

9.
18.

49
96
69
20

<NA>

5.
9.

63
59

<NA>

15.
13.
3.
68.
14.
33.
73.
18.
3.
4.
80.
108.
24.
27.
30.
4.
32.
29.
47.
14,
12.
3.
11.
4.
3.
19.
10.
9.
48.
3.
4,

48
09
82
84
05
29
08
28
11
96
22
85
81
02
20
39
96
43
72
04
63
33
64
38
04
09
83
15
71
02
01



Peak Locate Analysis Report

Peak

'I' No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
v
66

67

Centroid
Channel

1186

1362.
1378.
1397.
1479.
1494,
1555.
.24
.70

1566
1586

1651.
1704,
1732.
1871.
1904,
1952,
2032.
2233.
2245.
2774.
2812.
2984,
3081.
3130.
.31
3842.
4028.

3518

.01

84
15
39
60
53
86

70
73
34
20
53
63
16
36
02
40
91
09
44
87

43
18

Centroid
Uncertainty

[eNoNoNoNeNoNeNeoNoNoNeoNeNoNoleoNoNoNoleNo oo NoNo o Neol

.2864
.1282
.2240
.0242
.2042
.1456
.0912
.1093
.1832
.5523
.0156
.2379
.4051
.2829
.5623
.0150
.3993
.4563
.3287
.5422
.3767
.3662
.5286
.0263
.2547
.5034

Errors quoted at 1.000 sigma

1-26-96 4:27:23 PM

Energy

(keV)

205.
236.
238.
242.
256.
259.
269
271.
275.
286.
295.
300.
324,
330.
338.
352.
387.
389.
481.
487.
517.
534.
542.
610.
666.
698.

60
25
90
26
50
11

.76

52
04
37
56
35
43
21
56
35
26
14
07
75
44
32
90
09
30
51

Peak

Significance

6.
.57

6.
60.

8.
10.
13.
11.

7.
.39
.27
.86
.44
.60
.37
.69
.39
.34
.14
.55
.16
.33
.03
.49
.33
.26

11

o]
O W

=
o

NN N WS WLWPRPWWOULWL WK

o)

19

39
89
07
19
17
68
05

Page
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* PEAK ANALYSIS REPORT FAkFE
Fddddd sk dhhhkkkiddhthhhkrkdhkkkhkkkkkkkkikkikikkkkiikkidkdodkdddkkkikkikkiiikk

Detector Name: DETOl
Sample Title: DP1B standard
Peak Analysis Performed on: 1-26-96 4:26:41 PM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096

Peak ROI ROI Peak Energy Net Peak Net Area Continuum

No. start end centroid (keV) Area Uncert. Counts

M 1 29- 39 31.69 5.41 1.09E+03 171.14 5.44E+03
m 2 29- 39 37.02 6.34 1.42E+03 178.73 4 . 86E+03
3 60- 66 63.41 10.91 4.18E+03 116.50 4 .97E+03

4 73- 79 76.01 13.10 1.42E+04 164.04 6.72E+03

M 5 84- 118 89.42 15.42 9.35E+03 771.59 8.19E+03
m 6 84- 118 93.97 16.21 1.53E+04 953.31 8.40E+03
m 7 84- 118 97.45 16.82 5.00E+03 722.96 8 .06E+03
m 8 84- 118 103.75 17.91 1.67E+03 484.60 7.60E+03
m 9 84- 118 110.29 19.04  4.07E+03 604.41 7.31E+03
m 10 84- 118 114.43 19.76  2.42E+03 520.94 6.47E+03
M 11 144- 163  148.87 25.73  2.14E+03 119.02 4. 70E+03
m 12 1l44- 163 158.72 27.44  1,91E+03 109.27 4 .00E+03
3 207- 216 212.10 36.70 4.83E+02 104.35 4.60E+03

4 263- 275 269.31 46.62  2.28E+04 196.89 6.07E+03

15 283- 294  289.91 50.19  2.44E+03 123.58 5.13E+03

16 301- 313 307.95 53.32 5.83E+03 144.45 5.73E+03

17 359- 372 365.98 63.39 2.12E+04 203.27 7.32E+03

18 384- 396 391.22 67.76  2.66E+03 142.75 6.74E+03

M 19 406- 473 409.91 71.01 2.20E+02 183.71 5.46E+03
m 20 406- 473 421.10 72.95 5.30E+02 190.75 5.96E+03
m 21 406- 473  432.48 74.92  3.26E+04 577.96 6.34E+03
m 22 406- 473 445 .62 77.20 5.70E+04 697.47 5.98E+03
m 23 406- 473  458.43 79.42  4.79E+03 270.46 5.74E+03
m 24 406- 473  468.56 81.18 4.63E+03 270.47 5.20E+03
M 25 477- 554  484.56 83.95 9.58E+03 611.55 6.42E+03
m 26 477- 554  501.97 86.97 5.89E+03 1832.34 6.54E+03
m 27 477- 554 504.72 87.45 1.39E+04 1687.56 6.45E+03
m 28 477- 554  519.27 89.97 7.99E+03 540.84 6.14E+03
m 29 477- 554 534.96 92.69  2.84E+04 1337.77 5.71E+03
m 30 477- 554 547.19 94.81  3.43E+03 358.57 5.38E+03
31 561- 574 568.63 98.53 2.27E+03 124.02 4.74E+03

32 622- 634 630.41 109.24 2.87E+02 108.51 4 .36E+03

33  647- 658 651.69 112.94 1.01E+03 109.14 4.34E+03

3¢ 702- 714 707.06 122.54 1.60E+02 103.28 3.99E+03

35 745- 757 752.37 130.40 9.60E+01 104.39 4.10E+03

36 822- 838 830.61 143.97 3.04E+03 138.61 5.17E+03

37 885- 897 890.50 154.35 9.83E+02 110.43 4 .25E+03

38 936- 949 943.53 163.55 8.12E+02 108.72 4 .00E+03
.39 1065- 1082 1074.29 186.23 1.98E+04 187.75 4.75E+03
40 1088- 1100 1094.85 189.79 -1.38E+02 94.37 3.44E+03

41 1127- 1139 1133.01 196.41 6.59E+01 96.02 3.48E+03

42 1176- 1194 1186.01 205.60 6.93E+02 122.46 4,23E+03



Peak Analysis Report

eak ROI ROI
No.

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
M 58
m 59
60
61
62
63
64
65

%
7

EBEXEREXBER

start end

1352-
1352-
1352-
1469-
1469-
1544 -
1544-
1544-
1644-
1694 -
1724-
1863-
1895-
1944-
2020-
2222-
2222-
2764-
2801 -
2974~
3071-
3119-
3503-
3827-
4016-

1406
1406
1406
1504
1504
1595
1595
1595
1660
1713
1742
1880
1916
1961
2044
2257
2257
2784
2822
2994
3092
3141
3533
3857
4044

M = First peak in
m = Other peak in

Peak

centroid

1362.
1377.
1397.
1479.
1494,
1555.
1566.
1586.
1651.
1704.
1732.
1871.
.53
1952.
2032.
2233.
2244,
2774,
2812.
2984,
3081.
3130.
3518.
3842.
4028.

1904

a multiplet region
a multiplet region

73
99
38
46
57
93
12
37
70
73
34
20

63
16
48
31
40
91
09
44
87
31
43
18

1-26-96 4:27:36 PM

Energy
(keV)

236.
238.
242.
256.
259.
269.
271.
275.
286.
295.
300.
324.
330.
338.
352.
387.
389.
481.
487.
517.
534.
542,
610.
666.
698.

Errors quoted at 1.000 sigma

25
90
26
50
11
76
52
04
37
56
35
43
21
56
35
26
14
07
75
44
32
90
09
30
51

PONMNMNOTOVOUVENDNNNNENWVWOOAONNWORHERFRFEFOR WUV

Net Peak Net Area Continuum

Area

.13E+03
.30E+02
.46E+04
.34E+02
.03E+03
.35E+03
.08E+03
.26E+02
.10E+02
.86E+04
.40E+02
.24E+01
.00E+02
.23E+02
.27E+04
.98E+02
.42E+02
.74E+02
.58E+02
.71E+01
.61E+01
.83E+01
.13E+04
.20E+02
.76E+02

Uncert.

57
47

285.
73.
111.
115.
96.
66.
89.
195.

92

87.
100.
88.
238.
89.
74,
79.
78.
72.
77.
78.
174.

92
56

.85
.89
55
93
42
02
35
40
22
74
.71
05
44
58
15
47
23
15
57
58
60
01
73
.01
.77

PHRRERFEFFERFEFHEFERODNDNWNDNNONRORNRORDNNODNONNNONNONN

Counts

.53E+03
.50E+03
.53E+03
.29E+03
.32E+03
.21E+03
.20E+03
.18E+03
.44E+03
.76E+03
.47E+03
.31E+03
.61E+03
.34E+03
.42E+03
.41E+03
.51E+03
.65E+03
.52E+03
.47E+03
.57E+03
.59E+03
.89E+03
.61E+03
.38E+02

Page
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*dkkkkkkkkkkhkhhikhkkkkhkdhrthdbrbhhhhhhhkhhhhhhkkkkihkkikikdkkikikikdkikkkikikk

BACKGROUND SUBTRACT REPORT
*kdKkFdhddhkdhkdkkdkkiokkdhkhkkikkkkkdkkkkkkkkdkkhdkkkidkkdkkkdhkkkikkikk

Sk 3

Peak

B =

Voo~ P~ WN -

BERXBHEEBBBX

BEEEBEREBEEBHEEX
N
~

Detector Name:
Sample Title:
Peak Analysis Performed on:

DETOL -~

DP1B standard

1-26-96 4:26:25 PM

Energy Original Orig. Area Ambient
Background Uncert.

(keV)

5.
6.
10.
13.
15.
16.
16.
17.
19.
19.
25.
27.
36.
46.
50.
53.
63.
67
71.
72.
74.
77.
79
81.
83.
86.
87
89.
92.
94
98.
109.
112.
122.
130.
143.
154.
163.
186.
189.
196.
205.

41
34
91
10
42
21
82
91
04
76
73
44
70
62
19
32
39

.76

01
95
92
20

.42

18
95
97

.45

97
69
81
53
24
94
54
40
97
35
55
23
79
41
60

OO EFHFOWOUWOURFEFNNWNNFEFUVOPRLPPUOUDWLWUNNNUNNDNEAEFENMNNNPEAEFR,ROVE OB

Area

.09E+03
.42E+03
.18E+03
.42E+04
.35E+03
.53E+04
.00E+03
.67E+03
.07E+03
.42E+03
.14E+03
.91E+03
.83E+02
.28E+04
.44E+03
.83E+03
.12E+04
.66E+03
.20E+02
.30E+02
.26E+04
. 70E+04
.79E+03
.63E+03
.58E+03
.89E+03
.39E+04
.99E+03
.84E+04
.43E+03
.27E+03
.87E+02
.01E+03
.60E+02
.60E+01
.04E+03
.83E+02
.12E+02
.98E+04
.38E+02
.59E+01
.93E+02

Uncert.

171.
178.
116.
164.
771.
953.
722.
484,
604 .
520.
119.
109.
104.
196.
123.
144
203.
142.
183.
190.
577.
697.
270.
270.
611.
1832.
1687.
540.
1337.
358.
124,
108.
109.
103.
104.
138.
110.
108.
187.
94,
96.
122.

14
73
50
04
59
31
96
60
41
94
02
27
35
89
58
45
27
75
71
75
96
47
46
47
55
34
56
84
77
57
02
51
14
28
39
61
43
72
75
37
02
46

4.
4,
1.

-1.
-1.

(oA

00E+01
00E+01
57E+02

92E-01
92E-01

.27E+01

.16E+01
.20E+01

.25E+01

.70E+01
.88E+01

.10E+01

.61E+02
.42E+01

.22E+01

.83E+01

.65E+02

.02E+01
.75E+00

Backgr.

3.
3.
3.

=

N

N

04E+01
04E+01
08E+01

.63E+01
.63E+01

.34E+01

.50E+01
.73E+01

.49E+01

.89E+01
.55E+01

.96E+01

.01E+01
.36E+01

.46E+01

.07E+01

.92E+01

.63E+01
.28E+01

*kkkk

Subtracted Subtracted
Area

NHEPEFEFFHEFOWOUNOURFEFEFRNWNNNEFEFOUOUOEPOWUNNONNMNONNERENNSERFREOEORESPF

.05E+03
.38E+03
.02E+03
42E+04
.35E+03
.53E+04
.00E+03
.67E+03
.07E+03
.42E+03
.14E+03
.93E+03
.83E+02
.28E+04
.45E+03
.83E+03
.11E+04
.66E+03
.20E+02
.30E+02
.26E+04
. 70E+04
.79E+03
.63E+03
.61E+03
.89E+03
.39E+04
.99E+03
.81E+04
.40E+03
.27E+03
.95E+02
.01E+03
.60E+02
.60E+01
.99E+03
.83E+02
.12E+02
.97E+04
.38E+02
.57E+01
.02E+02

Uncert.

. 74E+02
.81E+02
.21E+02
.64E+02
.72E+02
.53E+02
.23E+02
.85E+02
.05E+02
.21E+02
.19E+02
.10E+02
.04E+02
.00E+02
.25E+02
.44E+02
.05E+02
.43E+02
.84E+02
.91E+02
. 78E+02
.98E+02
. 70E+02
. 70E+02
.12E+02
.83E+03
.69E+03
.41E+02
.34E+03
.59E+02
. 24E+02
.11E+02
.09E+02
.03E+02
.04E+02
.40E+02
.10E+02
.09E+02
.90E+02
.44E+01
.96E+01
.25E+02

P OORRFRHRHEPBPRPRPWEHEUOURMEONNOULRRENNREFFRNNRRERPRUOADRNONRPERP



Background Subtract Report

1-26-96 4:27:52 PM

“2ak Energy Original Orig. Area Ambient
ﬁ Background Uncert.

o.

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
M 58
m 59
60
61
62
63
64
65
6
67

BHEXHERXHEHBR

(keV) Area Uncert.
236.25 1.13E+03 57.85
238.90 5.30E+02 47.89
242 .26 1.46E+04 285.55
256.50 6.34E+02 73.93
259.11 1.03E+03 111.42
269.76 1.35E+03 115.02
271.52 1.08E+03 96.35
275.04 6.26E+02 66 .40
286.37 3.10E+02 89.22
295.56 2.86E+04 195.74
300.35 2.40E+02 92.71
324 .43 6.24E+01 87.05
330.21 3.00E+02 100.44
338.56 2.23E+02 88.58
352.35 4 .27E+04 238.15
387.26 2.98E+02 89.47
389.14 2.42E+02 74.23
481.07 2.74E+02 79.15
487.75 4 .58E+02 78.57
517.44 -5.71E+01 72.58
534.32 9.61E+01 77.60
542.90 -6.83E+01 78.01
610.09 2.13E+04 174.73
666.30 6.20E+02 92.01
698.51 4,76E+02 56.77

7.88E+01

1.05E+01

-2.18E+01
-2.16E+01

8.80E+01

4 .28E+01

4. 50E+01

M = First peak in a multiplet region
m = Other peak in a multiplet region

Errors quoted at 1.000 sigma

Backgr.

.53E+01

.02E+01

.99E+01
.90E+01

.36E+01

.95E+01

.05E+01

SFPOANOANOUVENNNAENWONNWOR MMM &M

Area

.13E+03
.52E+02
.L6E+04
.34E+02
.03E+03
.35E+03
.08E+03
.26E+02
.10E+02
.86E+04
.40E+02
.42E+01
.21E+02
.23E+02
.26E+04
.98E+02
.42E+02
.74E+02
.58E+02
.71E+01
.61E+01
.83E+01
.13E+04
.20E+02
.31E+02

Page
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Subtracted Subtracted

Uncert.

VO ESNSNSNSNNSNO0ONOORFEOWOWNOONWHRFSNNOVOD

.79E+01
.42E+01
.86E+02
.39E+01
.11E+02
.15E+02
.64E+01
.64E+01
.92E+01
.00E+02
.27E+01
.93E+01
.08E+02
.86E+01
.39E+02
.95E+01
.42E+01
.91E+01
.86E+01
.26E+01
.76E+01
.80E+01
. 76E+02
.20E+01
.77E+01
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2ok AREA CORRECTION REPORT Fkkkk

* REFERENCE PEAK/BKG.SUBTRACT *EFkE
Bk kT L e s

Detector Name: DETO1

Sample Title: DP1B standard
Peak Analysis Performed on: 1-26-96 4:26:25 PM
Ref. Peak Energy: 0.00; Reference Date:

Peak Ratio: 0.00; Uncertainty: 0.00
Background File : E:\GENIEPC\CAMFILES\BG012196.CNF

Corrected area is: Original * Peak Ratio - Background

Peak Energy Original Orig. Area Ambient Backgr. Corrected Corrected
No. (keV) Area Uncert. Background Uncert. Area Uncert.

M 1 5.41 1.09E+03 171.14 4,00E+01 3.04E+01 1.05E+03 1.74E+02

m 2 6.34 1.42E+03 178.73 4,00E+01 3.04E+01 1.38E+03 1.81E+02

3 10.91 4.18E+03 116.50 1.57E+02 3.08E+01 4.02E+03 1.21E+02

4 13.10 1.42E+04 164.04 1.42E+04  1.64E+02

M 5 15.42 9.35E+03 771.59 9.35E+03  7.72E+02

m 6 16.21 1.53E+04 953.31 1.53E+04  9.53E+02

m 7 16.82 5.00E4+03 722.96 5.00E+03  7.23E+02

m 8 17.91 1.67E+03 484.60 1.67E+03  4.85E+02

m 9 19.04 4.07E403 604.41 -1.92E-01 1.63E+01 4.07E+03  6.05E+02

no 19.76  2.42E+03 520.94 -1.92E-01 1.63E+01 2.42E+03  5.21E+02

1 25.73  2.14E+03 119.02 2.14E+03 1.19E+02

m 12 27.44  1.91E+03 109.27 -1.27E4+01 1.34E+01 1.93E+03 1.10E+02

13 36.70  4.83E+02 104.35 4.83E+02  1.04E+02

14 46.62  2.28E+04 196.89 1.16E+01  3.50E+01 2.28E+04  2.00E+02

15 50.19 2.44E+03 123.58 -1.20E+01  1.73E+01  2.45E+03  1.25E+02

16 53.32 5.83E+03 144.45 5.83E+03  1.44E+02

17 63.39 2.12E+04 203.27 7.25E+01  2.49E+01  2.11E+04  2.05E+02

18 67.76  2.66E+03 142.75 2.66E+03  1.43E+02

M 19 71.01 2.20E+02 183.71 2.20E+02  1.84E+02

m 20 72.95 5.30E+02 190.75 5.30E+02  1.91E+02

m 21 74.92  3.26E+04 577.96 4.70E+01 1.89E+01  3.26E+04  5.78E+02

m 22 77.20 5.70E+04 697.47 6.88E+01 2.55E4+01 5.70E+04  6.98E+02

m 23 79.42 4 .79E+03 270.46 4.79E+03  2.70E+02

m 24 81.18 4.63E+03 270.47 4.63E+03  2.70E+02

M 25 83.95 9.58E+03 611.55 -3.10E+01 1.96E+01 9.61E+03  6.12E+02

m 26 86.97 5.89E+03 1832.34 5.89E+03  1.83E+03

m 27 87.45 1.39E+04 1687.56 1.39E+04  1.69E+03

m 28 89.97 7.99E+03 540.84 7.99E4+03  5.41E+02

m 29 92.69  2.84E+04 1337.77 2.61E+02 4.01E+01  2.81E+04  1.34E+03

m 30 94.81  3.43E+03 358.57 2.42E+01  1.36E+01  3.40E+03  3.59E+02

31 98.53 2.27E+03 124.02 2.27E+03  1.24E+02

32 109.24 2.87E+02 108.51 9.22E+01  2.46E+01  1.95E+02 1.11E+02

33 112.94 1.01E+03 109.14 1.01E+03  1.09E+02

34 122.54 1.60E+02 103.28 1.60E+02 1.03E+02

35 130.40 9.60E+01 104.39 9.60E+01  1.04E+02

'36 143.97 3.04E+03 138.61 4,83E+01 2.07E+01  2.99E+03  1.40E+02

37 154.35 9.83E+02 110.43 9.83E+02 1.10E+02

38 163.55 8.12E+02 108.72 8.12E+02 1.09E+02

39 186.23 1.98E+04 187.75 1.65E+02 2.92E+01 1.97E+04  1.90E+02

40 189.79 -1.38E+02 94.37 -1.38E+02  9.44E+01
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41 196.41 6.59E+01  96.02 5.02E+01 2.63E+01 1.57E+01  9.96E+01
.42  205.60 6.93E+02 122.46 -8.75E+00 2.28E+01 7.02E+02 1.25E+02
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Backgr.

Background Uncert.

“‘k Energy Original Orig. Area Ambient
o

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
M 58
m 59
60
61
62
63
64
65
6
67

g8 XBEREBEBEBR

(keV) Area Uncert.
236.25 1.13E+03 57.85
238.90 5.30E+02 47.89
242 .26 1.46E+04 285.55
256.50 6.34E+02 73.93
259.11 1.03E+03 111.42
269.76 1.35E+03 115.02
271.52 1.08E+03 96.35
275.04 6.26E+02 66.40
286.37 3.10E+02 89.22
295.56 2.86E+04 195.74
300.35 2.40E+02 92.71
324 .43 6.24E+01 87.05
330.21 3.00E+02 100.44
338.56 2.23E+02 88.58
352.35 4, 27E4+04 238.15
387.26 2.98E+02 89.47
389.14 2.42E+02 74.23
481.07 2.74E+02 79.15
487.75 4. 58E+02 78.57
517 .44 -5.71E+01 72.58
534,32 9.61E+01 77.60
542.90 -6.83E+01 78.01
610.09 2.13E+04 174.73
666.30 6.20E+02 92.01
698.51 4. 76E+02 56.77

7.88E+01

1.05E+01

-2.18E+01
-2.16E+01

8.80E+01

4.28E+01

4. 50E+01

M = First peak in a multiplet region
m = Other peak in a multiplet region

Exrrors quoted at 1.000 sigma

w

.53E+01

.02E+01

.99E+01
.90E+01

.36E+01

.95E+01

.05E+01

FPONMNGOOVUENNNPENWONMNNMNWORRFEREODRE &P

Corrected

Area

.13E+03
.52E+02
.46E+04
.34E+02
.03E+03
.35E+03
.08E+03
.26E+02
.10E+02
.86E+04
.40E+02
.42E+01
.21E+02
.23E+02
.26E+04
.98E+02
.42E+02
. 74E+02
.58E+02
.71E+01
.61E+01
.83E+01
.13E+04
.20E+02
.31E+02

Page 10

Corrected

Uncert.

.79E+01
.42E+01
.86E+02
.39E+01
.11E+02
.15E+02
.64E+01
.64E+01
.92E+01
.00E+02
.27E+01
.93E+01
.08E+02
.86E+01
.39E+02
.95E+01
.42E+01
.91E+01
.86E+01
.26E+01
. 76E+01
.80E+01
.76E+02
.20E+01
.77E+01
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Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)

Identification Energy Tolerance :

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

N

~

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-26-96 4:29:20 PM

: DM1B standard
: DM1B standard

: DM1B 2
3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-25-96 5:13:35 PM

80000.0 seconds
80019.6 seconds

1-16-96

........
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Peak Locate Analysis Report

1-26-96 4:29:33 PM

Page 2
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Fedgkk

PEAK

Detector Name:

Sample Title:

Peak
No.

W oo~ WwN

DETO1
DM1B standard

LOCATE

Peak Locate Performed on:
Peak Locate From Channel:
Peak Locate To Channel:
Peak Search Sensitivity:

Centroid

Channel

31.

37.

47.

63.

71.

75.

88.

94.
103.
110.
200.
230.
269.
307.
334,
367.
420.
432,
445,
458.
468.
487.
504.
519,
539.
574,
605.
610.
627.
665.
745.
760.
841.
.23

889

1074.
1151.
1178.
1208.
1247.
1283.
1377.

63
49
00
35
89
58
62
38
80
40
84
87
50
96
06
49
90
50
70
30
11
61
40
52
37
71
13
24
54
43
41
58
98

18
22
53
31
21
67
95

Centroid
Uncertainty

0.4308
0.0992

7

.1482
.1749
.0534
.0582
.0288
.1061
.0501
L2145
.0381
.1279
4263
.0589
.2557
.0496
.0132
.0105
.1470
.1351
.0467
.0412
.0238
.0238
.0539
L2422
.0869
.1353
.0716
.0291
.1785
.2925
.0854
.2161
.2090
.2613
.0362
.1881
.4021
.0088

[oNeoNoNoNeNoNeoNoNeNoNoNoojoNooReNoNeNoNoNeloNeRolloNeNolNoNoelNoeNoloio ol o RN o i) é

1-26-96 4:28:45 PM

4

Energy

(keV)

5.
6.
8.
10
12.
13.
15.
16
17.
19.
34
39
46.
53.
57
63.
72.
74.
77.
79.
81.
84
87
90.
93.
99
104,
105.
108.
115.
129.
131.
145,
154.
186.
199
204,
209.
216.
222.
238

38
40
07

.88

40
03
35

.26

94
07

.75
.95

65
32

.85

65
91
93
21
36
13

.48
.33

03
46

.59

93
77
75
32
19
80
94
13
21

.57

31
47
22
54

.89

1
096
3.00

Peak

Significance

3
4

.54
.74

<NA>

4,
5.
10.
10.
20.
8.
11.
7.
24,
8.

3

14.
5.
l6.
82.
112.
6.
7.
25.

34

43.
45,
21.
4.
14.
8.
14.
34,
6.
4,
16.

17
95
16
14
36
10
32
22
34
45
.78
74
43
31
25
84
90
07
48
.70
87
75
30
42
88
14
51
66
14
16
07
.96
.33
.85
.76
.96
.24
.52

Kkkkk
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Peak Locate Analysis Report

Peak

‘I. No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

'I' 65

Centroid
Channel

1391.
1458.
1560.
1601.
1663.
1704.
.91

1732

1856.
1893.
1918.
1953.
1968.
2032.
2178.
2364,
2615.
2673.
2743.
2948,
3247.
3367.
3518.
3738.
4028.

51
53
55
54
73
71

10
85
72
46
47
27
36
50
60
48
49
92
55
36
15
68
34

Centroid
Uncertainty

[eNeoNoNeRoNoNoNoNoNoNoNoleNoNoNoNeNoNoNeNo NeoNoNol

.0451
.2448
.0556
.0729
.2591
.0907
.0793
.3849
.0801
.2886
.0278
.2695
.0662
.4213
.1589
.5210
.0899
.4501
.0588
.2687
.0418
.1579
L4242
L4124

Errors quoted at 1.000 sigma

1-26-96 4:29:33 PM

Energy

(keV)

241.
252.
270.
277.
288.
295.
300.
321.
328.
332.
338.
341.
352
377.
409.
453,
463.
475.
511.
563.
583.
610.
648 .
698.

26
87
56
67
45
56
45
81
36
68
70
26

.37

70
99
53
57
71
34
13
91
06
31
54

Peak

Significance

33
5

25.
19.
5.
15.
21.
3.
20.
5.
45,
5.
20.
3.
11.
3.
18.
3.
23.
6.
44,
11.
3.
6.

.81
.51
06
62
54
90
78
72
89
49
47
87
55
41
34
49
73
41
52
04
19
48
19
66

Page

3
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Peak Analysis Report

1-26-96 4:29:44 PM

Page 4
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%

Detector Name:
Sample Title:

PEAK

Peak Analysis To Channel:

Peak ROI ROI
start end

No.

BE =

Voo~NOAULHWN

EEERXRBERX

= EX BBBBRX
) ) =
~ w O

=
(98}
(=

29-
29-
45-
60-
60-
60-
84-
84-
84-
84-

196-
224-
263-
303-
328-
360-
414-
414-
414-
414-
414-
480-
497-
497-
532-
569-
598-
598-
620-
658-
739-
739-
836-
882-

1065-

1145-

1172-

1198-

1239-

1277-

1368-

1368-

39
39
49
78
78
78
114
114
114
114
205
236
274
313
338
373
474
474
474
474
474
494
526
526
546
581
618
618
635
673
765
765
848
897
1083
1157
1186
1216
1253
1289
1401
1401

DETO1
DM1B standard
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak

centroid

31.
37.
47.
63.
72.
75.
89.
94.
103.
110.
200.
230.
269.
307.
334.
367.

420

432,
445,

458
468
487

504.
.62
.37
574.
.55
610.

519
539

605

627

665.
745,
760.
841.
889.
1074.
1151.
1178.
1208.
1247.

1283
1377
1391

51
38
00
20
01
65
00
22
94
42
84
87
50
96
06
49
.87
51
67
.08
.28
.61
01

71

36
.54
43
43
49
98
23
18
22
53
31
21
.67
.92
.61

Energy
(keV)

5.
6.
8.
10.
12.
13.
15.
16.
17.
19.
34,
39.
46.
53.
.85
63.
72.
74,
77.
79.
81.
84.
87.
90.
93.
99.
104.
105.
108.
115.
129.
131.
145,
154.
186.
199.
204.
209.
216.
222.
238.
241.

57

38
40
07
88
40
03
35
26
94
07
75
95
65
32

65
91
93
21
36
13
48
33
03
46
59
93
77
75
32
19
80
94
13
21
57
31
47
22
54
89
26

1-26-96 4:28:59 PM

4

REPORT

1
096

Net Peak Net Area Continuum

VUM PrPPFWHRENPEPREFRFREPNNENEFERFEFODPRPPODWONREENOWOWRWOWOSFOORRMEN

Area

.21E+02
.18E+03
.08E+02
.54E+02
.71E+03
.16E+03
.25E+03
.90E+03
.57E+03
.33E+03
.68E+02
.73E+03
.24E+02
.66E+02
.24E+03
.48E+03
.09E+03
.56E+04
. 60E+04
.87E+02
.97E+02
.67E+03
.90E+04
.30E+04
.19E+04
.56E+03
.35E+03
.73E+03
.40E+03
.51E+03
.92E+03
.71E+02
.56E+02
.57E+03
.05E+03
.28E+02
.06E+02
.96E+03
.37E+02
.26E+01
. 76E+04
.40E+03

Uncert.

120.
133.

60.
115.
140.
192.
500.
572.
344,
417.

98.
117.

94,

84.

95.
125.
231.
623.
.64
168.
169.
140.
733,
724,
156.
105.
118.
.17
116.
110.
163.

40.

83.
102.
103.

72.

81.
115.

77.

66.
335.
202.

687

147

93
88
67
31
85
87
03
44
45
71
83
32
79
16
32
84
49
81

21
00
63
78
21
55
99
91

51
47
89
87
92
08
80
56
37
81
24
47
03
96

HFHERPRPFEFNNDENMNNNODNDNDNWEREWLWLOWWPRAPWPRPRPLWLWWERFULWNDNWWWWERPWRWLWUNDNDW

Counts

.27E+03
.59E+03
.15E+03
.70E+03
.72E+03
.94E+03
.61E+03
.36E+03
.11E+03
.98E+03
.93E+03
.82E+03
.26E+03
.86E+03
.29E+03
.21E+03
.43E+03
.55E+03
.62E+03
.34E+03
.30E+03
.90E+03
.75E+03
.89E+03
.35E+03
.29E+03
.32E+03
.37E+03
.06E+03
.56E+03
.58E+03
.16E+03
.58E+03
.94E+03
.87E+03
.88E+03
.26E+03
.50E+03
.91E+03
.65E+03
.99E+03
.62E+03

*hkkk



Peak Analysis Report

Peak ROI ROI

‘ No. start end

43
44
45
46
47
48
49
50
51
M 52
m 53
54
55
56
57
58
59
60
61
62
63
64
65

1448-
1549-
1590-
1656-
1695-
1722-
1848-
1884-
1910-
1943-
1943-
2020-
2169-
2354-
2605-
2660-
2730-
2922-
3236-
3353-
3505-
3726-
4016-

1468
1571
1608
1670
1715
1742
1864
1901
1928
1978
1978
2040
2189
2377
2625
2683
2755
2996
3258
3381
3531
3750
4044

-First peak in

m = Other peak in

Errors quoted at 1.000 sigma

Peak

centroid

1458.
1560.

1601
1663
1704

1856

1953

2615

a multiplet region
a multiplet region

53
55

.54
.73
71
1732.
.10
1893.
1918.

91

85
72

47
1968.
2032.
2178.
2364.

24
27
36
50

.60
2673.
2743,
2948,
3247.
3367.
3518.
3738.
4028,

48
49
92
55
36
15
68
34

1-26-96 4:29:44 PM

Energy
(keV)

252.
270.
277.
288.
295.
300.
321.
328.
332.
338.
341.
352.
377.
409.
453,
463.
475,
511.
563.
583.
610.
648.
698.

87
56
67
45
56
45
81
36
68
70
26
37
70
99
53
57
71
34
13
91
06
31
54

WNOROWWHERFRRMFOVORFR WONNENRENRE W

Net Peak Net Area Continuum

Area

.97E+02
.03E+03
.59E+03
. 78E+02
.29E+03
.30E+03
.38E+02
.12E+03
. 71E+02
.28E+03
.14E+02
.89E+03
.96E+01
.56E+02
.51E+02
.88E+03
.17E+02
.11E+03
.16E+02
.99E+03
.00E+02
.66E+01
.89E+02

Uncert.

89

108.
91.
66.
89.
95.
69.
86.
78.

156.
33.
89.
82.
85.
69.
85.
78.

216.
70.

126.

80
69
58

.19
68
74
13
15
39
84
84
42
56
59
02
16
49
01
00
64
48
15
57
.05
.65
.46

PR EMPAERRRRERREPERPRRPRRPERHEHESNDRNN

Counts

.14E+03
.26E+03
.02E+03
.42E+03
.84E+03
.87E+03
.51E+03
.67E+03
.74E+03
.46E+03
.45E+03
.66E+03
.84E+03
.58E+03
.27E+03
.33E+03
.41E+03
.11E+03
.19E+03
.52E+03
.26E+03
.18E+03
.50E+02

Page

5
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patLakd BACKGROUND SUBTRACT REPORT *FAkK
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Detector Name: DETOl
Sample Title: DM1B standard
Peak Analysis Performed on: 1-26-96 4:28:45 PM

Peak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

No. (keV) Area Uncert. Background Uncert. Area Uncert.
M 1 5.38 7.21E+02 120.93 4 ,00E+01 3.04E+01 6.81E+02  1.25E+02
m 2 6.40 1.18E+03 133.88 4.00E+01  3.04E+01  1.14E+03  1.37E+02
3 8.07 1.08E+02 60.67 1.08E+02 6.07E+01
M 4 10.88 8.54E+02 115.31 1.57E+02 3.08E+01 6.97E+02 1.19E+02
m 5 12.40 1.71E+03 140.85 1.71E+03  1.41E+02
m 6 13.03 4.16E+03 192.87 4.16E+03  1.93E+02
M 7 15.35 6.25E+03 500.03 6.25E+03  5.00E+02
m 8 16.26 9.90E+03 572.44 9.90E+03  5.72E+02
m 9 17.94  1.57E+03 344.45 1.57E+03  3.44E+02
m 10 19.07 3.33E+03 417.71 -1.92E-01 1.63E+01 3.33E+03  4.18E+02
11 34.75 8.68E+02  98.83 1.36E+01 1.75E+01  8.54E+02  1.00E+02
12 39.95 3.73E+03 117.32 3.73E+03 1.17E+02
13 46.65 8.24E+02  94.79 1.16E+01 3.50E+01 8.13E+02 1.01E+02
14 53.32 2.66E+02 84.16 2.66E+02  8.42E+01
15 57.85 1.24E+03  95.32 1.24E+03  9.53E+01
6 63.65 1.48E+03 125.84 7.25E+01  2.49E+01  1.41E+03  1.28E+02
7 72.91  2.09E+03 231.49 2.09E+03  2.31E+02
m 18 74.93  3.56E+04 623.81 4,70E+01 1.89E+01  3.56E+04  6.24E+02
m 19 77.21  5.60E+04 687.64 6.88E+01  2.55E+01  5.59E+04  6.88E+02
m 20 79.36 4.87E+02 168.21 4.87E+02  1.68E+02
m 21 81.13 4.97E+02 169.00 4.97E+02  1.69E+02
22 84.48 5.67E+03 140.63 5.67E+03  1.41E+02
M 23 87.33 1.90E+04 733.78 1.90E+04  7.34E+02
m 24 90.03 1.30E+04 724.21 1.30E+04  7.24E+02
25 93.46 1.19E+04 156.55 2.61E+02 4.01E+01 1.17E+04  1.62E+02
26 99.59 2.56E+03 105.99 2.56E+03  1.06E+02
M 27 104.93 1.35E+03 118.91 1.35E+03 1.19E+02
m 28 105.77 2.73E+03 147.17 2.73E+03  1.47E+02
29 108.75 1.40E+03 116.51 1.40E+03 1.17E+02
30 115.32 1.51E+03 110.47 1.51E+03 1.10E+02
M 31 129.19 4.92E+03 163.89 4.92E+03  1.64E+02
m 32 131.80 4.71E+02  40.87 4_.71E+02  4.09E+01
33 145.94  2.56E+02  83.92 2.56E+02  8.39E+01
34 154.13 1.57E+03 102.08 1.57E4+03  1.02E+02
35 186.21 1.05E+03 103.80 1.65E+02 2.92E+01 8.82E+02 1.08E+02
36 199.57 3.28E+02 72.56 3.28E+02 7.26E+01
37 204.31 1.06E+02  81.37 1.06E+02  8.14E+01
38 209.47 4.96E+03 115.81 -2.56E+01 2.49E+01  4.98E+03  1.18E+02
39 216.22 4.37E+02 77.24 4_.37E+02  7.72E+01
40 222.54  8.26E+01  66.47 8.26E+01 6.65E+01
M 41 238.89 5.76E+04 335.03 7.88E+01  2.53E+01  5.75E+04  3.36E+02
'42 241.26  5.40E+03 202.96 5.40E+03  2.03E+02



Background Subtract Report 1-26-96 4:29:54 PM Page 7

Pagk Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted
o. (keV) Area Uncert. Background Uncert. Area Uncert.

43 252.87 1.97E+02  89.19 1.97E+02 8.92E+01
44  270.56 3.03E+03 108.68 3.03E+03 1.09E+02
45  277.67 1.59E+03 91.74 1.59E+03 9.17E+01
46  288.45 2.78E+02 66.13 2.78E+02 6.61E+01
47  295.56 1.29E+03 89.15 1.05E+01 4.02E+01 1.27E+03 9.78E+01
48 300.45 2.30E+03 95.39 2.30E+03  9.54E+01
49 321.81 1.38E+02 69.84 1.38E+02 6.98E+01
50 328.36 2.12E+03 86.84 2.12E+03  8.68E+01
51 332.68 2.71E+02 78.42 0.00E+00 0.00E+00 2.71E+02  7.84E+01
M 52 338.70 8.28E+03 156.56 8.28E+03  1.57E+02
m 53 341.26 3.14E+02 33.59 3.14E+02  3.36E+01
54 352.37 1.89E+03 89.02 8.80E+01 2.36E+01 1.80E+03  9.21E+01
55 377.70 8.96E+01 82.16 8.96E+01 8.22E+01
56 409.99 9.56E+02  85.49 9.56E+02 8.55E+01
57 453.53 1.51E+02 69.01 1.51E+02 6.90E+01
58 463.57 1.88E+03 85.00 1.88E+03 8.50E+01
59 475.71 1.17E+02 78.64 1.17E+02  7.86E+01
60 511.34 3.11E+03 216.48 3.07E+02 7.27E+01  2.81E+03  2.28E+02
61 563.13 3.16E+02 70.15 3.16E+02  7.01E+01
62 583.91 8.99E+03 126.57 2.12E+01 1.69E+01 8.97E+03  1.28E+02
63 610.06 9.00E+02 80.05 4.28E+01 1.95E+01 8.57E+02  8.24E+01
64 648.31 -2.66E+01  69.65 -2.66E+01  6.97E+01
65 698.54 3.89E+02  58.46 4.50E+01 1.05E+01  3.44E+02  5.94E+01

M = First peak in a multiplet region
m = Other peak in a multiplet region

Errors quoted at 1.000 sigma
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Fotkkk AREA CORRECTION REPORT *hkkk

* REFERENCE PEAK/BKG.SUBTRACT Lt
D R R T e s

Detector Name: DETOl

Sample Title: DM1B standard
Peak Analysis Performed on: 1-26-96 4:28:45 PM
Ref. Peak Energy: 0.00; Reference Date:

Peak Ratio: 0.00; Uncertainty: 0.00
Background File : E:\GENIEPC\CAMFILES\BG012196.CNF

Corrected area is: Original * Peak Ratio - Background

Peak Energy Original Orig. Area Ambient Backgr. Corrected Corrected
No. (keV) Area Uncert. Background Uncert. Area Uncert.

M 1 5.38 7.21E+02 120.93 4 .00E+01 3.04E+01 6.81E+02 1.25E+02

m 2 6.40 1.18E+03 133.88 4. 00E+01 3.04E+01 1.14E+03 1.37E+02

3 8.07 1.08E+02 60.67 1.08E+02 6.07E+01

M 4 10.88 8.54E+02 115.31 1.57E+02 3.08E+01 6.97E+02 1.19E+02

m 5 12.40 1.71E+03 140.85 1.71E+03 1.41E+02

m 6 13.03 4 .16E+03 192.87 4.16E+03 1.93E+02

M 7 15.35 6.25E+03 500.03 6.25E+03 5.00E+02

m 8 16.26 9.90E+03 572.44 9.90E+03 5.72E+02

m 9 17.94 1.57E+03 344.45 1.57E+03 3.44E+02

.}.0 19.07 3.33E+03 417.71 -1.92E-01 1.63E+01 3.33E+03 4. 18E+02

1 34.75 8.68E+02 98.83 1.36E+01 1.75E+01 8.54E+02 1.00E+02

12 39.95 3.73E+03 117.32 3.73E+03 1.17E+02

13 46.65 8.24E+02 94.79 1.16E+01 3.50E+01 8.13E+02 1.01E+02

14 53.32 2.66E+02 84.16 2.66E+02 8.42E+01

15 57.85 1.24E+03 95.32 1.24E+03 9.53E+01

16 63.65 1.48E+03 125.84 7.25E+01 2.49E+01 1.41E+03 1.28E+02

M 17 72.91 2.09E+03 231.49 2.09E+03 2.31E+02

m 18 74.93 3.56E+04 623.81 4. 70E+01 1.89E+01 3.56E+04 6.24E+02

m 19 77.21 5.60E+04 687.64 6.88E+01 2.55E+01 5.59E+04 6 .88E+02

m 20 79.36 4 .87E+02 168.21 4. 87E+02 1.68E+02

m 21 81.13 4.97E+02 169.00 4. 97E+02 1.69E+02

22 84.48 5.67E+03 140.63 5.67E+03 1.41E+02

M 23 87.33 1.90E+04 733.78 1.90E+04 7 .34E+02

m 24 90.03 1.30E+04 724.21 1.30E+04 7 .24E+02

25 93.46 1.19E+04 156.55 2.61E+02 4.01E+01 1.17E+04 1.62E+02

26 99.59 2.56E+03 105.99 2.56E+03 1.06E+02

M 27 104.93 1.35E+03 118.91 1.35E+03 1.19E+02

m 28 105.77 2.73E+03 147.17 2.73E+03 1.47E+02

29 108.75 1.40E+03 116.51 1.40E+03 1.17E+02

30 115.32 1.51E+03 110.47 1.51E+03 1.10E+02

M 31 129.19 4.92E+03 163.89 4.92E+03 1.64E+02

m 32 131.80 4.71E+02 40.87 4.71E+02 4.09E+01

33 145.94 2.56E+02 83.92 2.56E+02 8.39E+01

34 154.13 1.57E+03 102.08 1.57E+03 1.02E+02

35 186.21 1.05E+03 103.80 1.65E+02 2.92E+01 8.82E+02 1.08E+02

'36 199.57 3.28E+02 72.56 3.28E+02 7.26E+01

37 204 .31 1.06E+02 81.37 1.06E+02 8.14E+01

38 209.47 4 .96E+03 115.81 -2.56E+01 2.49E+01  4.98E+03 1.18E+02

39 216.22 4, 37E+02 77.24 4., 37E+02 7.72E+01

40 222 .54 8.26E+01 66.47 8.26E+01 6.65E+01
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M 41  238.89 5.76E+04 335.03 7.88E+01 2.53E+01 5.75E+04  3.36E+02
™ 42 241.26 5.40E+03 202.96 5.40E+03 2.03E+02



Area Correction Report

1-26-96 4:30:06 PM

"~sak Energy Original Orig. Area Ambient
Area

O.

43
44
45
46
47
48
49
50
51
M 52
m 53
54
55
56
57
58
59
60
61
62
63
64
65

M = First peak in a multiplet region
m = Other peak in a multiplet region

Errors quoted at

(keV)

252,
270.
.67
288.
295.
300.
321.
328.
332.
338.
341.
352.
377.
409.
453.
463.
475.
511.
563.
.91

277

583

610.
648.
698.

87
56

45
56
45
81
36
68
70
26
37
70
99
53
57
71
34
13

06
31
54

WNOWOOWWEFMFPMEWOUORFRWONNENENF W

.97E+02
.03E+03
.59E+03
.78E+02
.29E+03
.30E+03
.38E+02
.12E+03
.71E+02
.28E+03
. 14E+02
.89E+03
.96E+01
.56E+02
.51E+02
.88E+03
.17E+02
.11E+03
.16E+02
.99E+03
.00E+02
.66E+01
.89E+02

89

108.
91.
66.
89.
95.
69.
86.
78.

156.
33.
89.

82

85.
69.
85.
78.

216
70
126
80
69
58

1.000 sigma

Uncert.

.19
68
74
13
15
39
84
84
42
56
59
02
.16
49
01
00
64
.48
.15
.57
.05
.65
.46

.05E+01

.00E+00

.80E+01

.07E+02

.12E+01
.28E+01

.50E+01

2

Backgr.
Background Uncert.

.02E+01

.00E+00

.36E+01

.27E+01

.69E+01
.95E+01

.05E+01

Corrected
Area

WNOORXWNEFHEMFEFRPFEFWOUOORWONNENEFENRE WE

.97E+02
.03E+03
.59E+03
.78E+02
.27E+03
.30E+03
.38E+02
.12E+03
.71E+02
.28E+03
.14E+02
.80E+03
.96E+01
.56E+02
.51E+02
.88E+03
.17E+02
.81E+03
.16E+02
.97E+03
.57E+02
.66E+01
.44E+02

Page 10

Corrected

Uncert.

LR NNNOOANAOOWESN00OWOWOoO OO

.92E+01
.09E+02
.17E+01
.61E+01
. 78E+01
.54E+01
.98E+01
.68E+01
.84E+01
.57E+02
.36E+01
.21E+01
.22E+01
.55E+01
.90E+01
.50E+01
.86E+01
.28E+02
.01E+01
.28E+02
.24E+01
.97E+01
.94E+01
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*kkkk GAMMA SPECTRUM

ANALYSTIS

*kkkk

E O R L D e L S R S e e R e R e T R e R R R R R R R R R R R R R S L

!Lport Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)

Identification Energy Tolerance :

Sample Size

Sample Taken On
Acquisition Started

Live Time

1-29-96 8:42:17 AM

: BL5D
: BL5D standard
: BL5D_2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-27-96 1:52:46 PM

80000.0 seconds

Real Time 80374.5 seconds
Energy Calibration Used Done On
. Efficiency Calibration Used Done On

1-16-96
2277272727

......
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Fokkk PEAK LOCATE REPORT *kkkk
'I’***********************************************************************

Detector Name: DETO1l
Sample Title: BL5D
Peak Locate Performed on: 1-29-96 8:41:26 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak Centroid Centroid Energy Peak
No. Channel Uncertainty (keV) Significance
1 31.60 0.0472 5.46 11.96
2 37.29 0.0284 6.35 24..66
3 46.98 0.1859 8.06 6.78
4 53.29 0.1057 9.16 6.65
5 63.42 0.0089 10.91 60.04
6 72.00 <NA> 12.55 <NA>
7 76.02 0.0174 13.12 60.94
8 88.69 0.0171 15.43 40.02
9 94,35 0.0078 16.23 79.04
10 98.00 <NA> 16.85 <NA>
11 103.82 0.0412 17.92 21.92
12 110.39 0.0146 19.05 38.88
13 114.00 <NA> 19.69 <NA>
. 14 117.42 0.0773 20.26 7.02
15 121.61 0.0829 20.97 6.89
16 148.87 0.0187 25.74 55.94
17 158.82 0.0216 27.47 48.06
18 173.93 0.2947 30.08 3.44
19 212.45 0.0400 36.76 12.57
20 269.36 0.0038 46.63 255.84
21 290.03 0.0181 50.21 51.99
22 307.99 0.0075 53.33 117.96
23 338.96 0.1843 58.70 5.37
24 366.00 0.0030 63.39 282.48
25 375.52 0.2036 65.08 5.40
26 391.22 0.0208 67.76 65.68
27 409.58 0.1849 70.96 5.33
28 421.03 0.0457 72.99 18.56
29 432.53 0.0036 74.93 311.56
30 445,73 0.0028 77.21 428.25
31 458.43 0.0119 79.43 93.60
32 468.68 0.0115 81.19 103.43
33 484 .47 0.0090 83.96 116.26
34 493,73 0.0961 85.57 12.41
35 504.42 0.0113 87.34 127.00
36 519.26 0.0101 89.98 117.13
37 534.89 0.0064 92.70 186.20
38 547.54 0.0182 94.80 55.94
39 562.97 0.1433 97.60 8.61
. 40 568.78 0.0204 98.52 59.61
41 578.92 0.1674 100.12 5.06



Peak Locate Analysis Report

Peak

No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

Centroid
Channel

590.
594.
604.
610.
630.
643.
.75

661.

698.

706.

739.

752.

759.

830.

890.

916.

943.
1074.
1125.
1133.
1147.
1166.
1185.
1216.
1362.
1397.
1479.
1494,
1555.
1566.
1586.
1623.
1638.
1652.
1704.
1732.
1747.
1758.
1806.
1815.
1870.
1904,
.04

651

1927

1953.
.27

2015

2032.
2233.
2245
2320.
2338.

64
93
82
32
64
11

29
52
54
34
83
34
77
61
16
44
30
24
37
35
90
75
19
80
41
82
81
89
44
94
34
30
10
75
42
49
29
31
60
38
96

60

20
59
82
39
96

Centroid
Uncertainty

[eNoNeoNoNeNoNoBooNoNoloNooNoNoReNoNoNooRoNoNeoleNoNeNeNeNololeNeReNoNeNoNoNeNoloNoeNoNoNolNoNoNolN oo

.2802
.2031
.3373
.1377
.0856
.0503
.0233
.1735
.1434
.0776
.1509
.0950
.3738
.0184
.0234
.1999
.0397
.0075
.3054
.1377
.2920
.2054
.0445
.2891
.0256
.0061
.0396
.0395
.0229
.0385
.0714
.3192
.2048
.0912
.0040
.0741
.1373
.2074
.3355
.3118
.0854
.1092
.5630
.1313
.2030
.0038
.1039
.0827
.0703
.2672

1-29-96 8:42:29 AM

Energy

(keV)

102.
102.
104.
105.
109
111.
112.
114.
121.
122.
128.
130.
131.
143.
154.
158.
163.
186.
195.
196.
198.
202.
205.
210.
236.
242
256.
259.
269.
271.
275.
281.
284,
286.
295.
300.
303.
304.
313.
314.
324,
330.
334.
338.
349.
352.
387.
389.
402.
405.

35
88
81
75

.25

39
95
66
05
46
15
51
50
99
37
80
53
23
19
54
88
25
54
84
26

.27

53
14
76
55
07
50
02
42
57
37
00
87
23
80
29
26
11
72
63
34
33
38
30
61

Peak

Significance

.44
v
.42
.39
.59
.98
.37
.85
.94
.66
.88
.36
.08
.09
.69
.05
.96
.88
.60
.57
.63
.81
.09
.13
.03
242.

30.

37.

51.

41.

22.
.94
.57

16.
348.

18.

11.
.20
.45
.47
15.
16.
.68
10.
.36
422.

13.

17.

18.
.69

32
70
26
45
07
29

64
82
30
22

98
95

93

02
01
35
96

Page
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Peak Locate Analysis Report

Peak

'.' No.

92
93
94
95
96
97
98
99
100
101
102
103
104
105
106

Centroid Centroid
Channel Uncertainty
2465.16 0.4123
2487 .89 0.4372
2626.31 0.1383
2667.06 0.2188
2712.29 0.2796
2738.89 0.4024
2774.39 0.1124
2812.71 0.1251
2942 .12 0.3856
3081.32 0.1392
3350.15 0.1835
3518.38 0.0067
3842.35 0.0608
3974.58 0.4527
4028.83 0.0905

1.000 sigma

Errors quoted at

1-29-96 8:42:29 AM

Energy

(keV)

427.
431.
455,
462.
470.
474,
481.
487.
510.
534.
580.
610.
666.
689
698.

44
38
39
46
29
91
07
72
16
30
93
10
29

.22

63

Peak

Significance

H
~PUOUONE WS

267
29

28

.24
.03
.26
.83
.99
.20
.00
.46
.51
42
.74
.80
.26
.84
.12

Page

4
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’** PEAK ANALYSTIS REPORT Fkkokk
FEREAEA AT AT AT AT AT AA AL AL AT XA AR A A AR R A AL LT LA XA TAAA R AL A AR R R Rk d btttk

Detector Name: DETO1l
Sample Title: BL5D
Peak Analysis Performed on: 1-29-96 8:41:53 AM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts
M 1 29- 39 31.99 5.46  1.92E+04 1980.02 7.70E+04
m 2 29- 39 37.08 6.35 2.51E+04 1989.15 7.03E+04
4 b4 - 55 53.29 9.16 -6.94E+03 516.47 1.09E+05
M 5 60- 79 63.37 10.91  9.91E+04 9823.16 9.01E+04
m 6 60- 79 72.87 12.55 6.57E+04 10454.0 1.18E+05
m 7 60- 79 76.14 13.12  2.44E+05 12091.4 1.03E+05
M 8 84- 125 89.45 15.43 1.56E+05 11936.0 1.31E+05
m 9 84- 125 94,06 16.23  2.59E+05 14503.3 1.27E+05
m 10 84- 125 97.63 16.85 8.17E+04 10437.4 1.14E4+05
m 11 84- 125 103.80 17.92  2.75E+04 7047.46 1.05E+05
m 12 84- 125 110.31 19.05 6.03E+04 8866.52 9.71E+04
m 13 84- 125 114.02 19.69  3.42E+04 8421.68 9.19E+04
4 84- 125 117.31 20.26  1.76E+04 7516.65 8.87E+04
5 84- 125 121.38 20.97 5.74E+03 5844.94 7.80E+04
M 16 144- 163 148.90 25.74  2.88E+04 449.23 6.69E+04
m 17 1l44- 163 158.86 27.47  2.43E+04 392.99 6.41E+04
18 169- 177 173.93 30.08 1.08E+03 366.10 6.22E+04
19 208- 216 212.45 36.76  3.88E+03 364.10 6.02E+04
20 263- 275 269.36 46.63  3.29E+05 745.90 8.65E+04
21 284- 296 290.03 50.21 3.26E+04 499.69 8.20E+04
22 301- 313 307.99 53.33 8.17E+04 548.66 8.36E+04
23 332- 341 338.96 58.70  3.48E+02 397.03 6.93E+04
M 24 358- 379 366.00 63.39 3.04E+05 1040.85 6.99E+04
m 25 358- 379 375.75 65.08 1.14E+03 364.76 6.81E+04
26 384- 396 391.22 67.76 3.68E+04 546.30 9.96E+04
M 27 402- 475 409.66 70.96  2.94E+03 2504.31 8.54E+04
m 28 402- 475 421.34 72.99 1.07E+04 2672.81 8.50E+04
m 29 402- 475 432,52 74.93 4 ,88E+05 7553.89 9.08E+04
m 30 402- 475  445.68 77.21  8.55E+05 8355.86 7.92E+04
m 31 402- 475 458.51 79.43  7.15E+04 3748.29 8.38E+04
m 32 402- 475 468.63 81.19 6.69E+04 3713.53 8.31E+04
M 33 477- 617 484.61 83.96 1.44E+05 2571.62 9.79E+04
m 34 477- 617  493.88 85.57 5.56E+03 1441.38 9.56E+04
m 35 477- 617 504.10 87.34  2.80E+05 3242.21 9.18E+04
m 36 477- 617 519.35 89.98 1.22E+05 2371.49 8.65E+04
m 37 477- 617  534.99 92.70 4.12E+05 3792.89 8.00E+04
m 38 477- 617 547.12 94.80 5.80E+04 1847.99 7.49E+04
m 39 477- 617 563.25 97.60  8.19E+03 1383.75 7.75E+04
.;o 477- 617 568.55 98.52 3.68E+04 1673.90 7.68E+04
m 41  477- 617 577.80 100.12 2.08E+03 1232.72 7.57E+04



Peak Analysis Report

Peak ROI ROI

‘.’ No.

43
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

w;

69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

BEEBEREXEEBXHES

BEEE B =

BEBXEBEXSH

= BEXHEBEX

B

HREXB X

start end

477- 617
477- 617
622- 669
622- 669
622- 669
622- 669
692- 713
692- 713
731- 767
731- 767
731- 767
822- 838
881- 897
911- 925
935- 952
1065- 1083
1119- 1194
1119- 1194
1119- 1194
1119- 1194
1119- 1194
1210- 1223
1352- 1372
1387- 1407
1469- 1501
1469- 1501
1545- 1597
1545- 1597
1545- 1597
1615- 1660
1615- 1660
1615- 1660
1693- 1715
1724- 1768
1724- 1768
1724- 1768
1798- 1823
1798- 1823
1862- 1881
1892- 1938
1892- 1938
1945- 1961
2007- 2042
2007- 2042
2224- 2256
2224- 2256
2309- 2350
2309- 2350
2455- 2499

Peak

centroid

593.
610.
630.
642,
651.
661.
698.
706.
739.
.99
758.
830.
890.
916.
.44

752

943

1074.
1125.
.78
1147.
1166.
1185.
1216.
1362.
1397.
1479.
1494,
1555.
1566.
1586.
.64

1133

1623

1638.
1652.
1704.
1732.
.59

1747

1758.
1806.
1815.
1870.
1904.
.00

1927

1953.
2016.
2032.
2233.
2245.
2320.
2339.
2465.

71
27
43
80
76
63
49
60
40

72
77
61
16

30
98

23
68
67
19
80
41
68
68
93
25
56

16
01
75
43

42
61
66
38
82

60
49
12
87
66
20
25
16

1-29-96 8:42:38 AM

Energy
(keV)

102.
105.
109.
111.
112.
114.
121.
122.
128.
130.
131.
143.
154.
158.
163.
186.
195.
196.
198.
202.
205.
210.
236.
242.
256.
259.
.76
271.
275.
281.
284,
286.
295.
300.
303.
304.
313.
314.
324,
330.
334,
338.
349.
352.
387.
389.
402.
405.
427.

269

88
75
25
39
95
66
05
46
15
51
50
99
37
80
53
23
19
54
88
25
54
84
26
27
53
14

55
07
50
02
42
57
37
00
87
23
80
29
26
11
72
63
34
33
38
30
61
44

Net Peak Net Area Continuum

NWPrPLAFRENSNNWEHEEENPPWHFONRERFEFPONPEPRHERREFOUODWERENDMNDNRERERERERERFEENEPENENDEFO®OES

Area

.94E+03
.28E+03
.26E+03
.12E+04
.59E+04
.87E+03
.59E+03
.71E+03
.82E+03
.84E+03
.89E+03
.27E+04
.60E+04
.52E+03
.17E+04
.86E+05
.00E+03
.12E+03
.32E+03
.51E+03
.48E+04
.20E+03
.55E+04
.20E+05
.29E+03
.28E+04
.82E+04
.37E+04
.99E+03
47E+02
.72E+03
.95E+03
.33E+05
.23E+03
.21E+03
.85E+03
.10E+02
.22E+03
.49E+03
.51E+03
.21E+02
.01E+03
.22E+03
.49E+05
.54E+03
.33E+03
.81E+03
.66E+03
.24E+03

Uncert.

1231
1268
935
970
1294

901.
245.
402,
337.
522.
275.
527.
513.
434,
497,
726.
581.
596.
547.
599.
1062.
329.
450.
626.
342.
445,
601.
520.
424,
153.
239.
501.
779.
394.
226.
198.
139.
337.
351.
614,
224.
323.
779.
1306.
274
323.
429,
349.
697.

.70
.26
.03
.14
.36
83
25
86
53
40
09
71
57
00
80
63
80
04
06
65
85
67
85
85
84
24
59
23
51
28
03
78
03
50
13
91
90
90
65
20
40
55
18
16
99
99
52
47
88

NWWWWWPHRWNNWNNNRNNNDNNAFEWLWWWLWWWLWLWWRFOLOLWLOAOANOON NN YTV UL UL

Counts

.42E+04
.82E+04
.25E+04
.17E+04
.11E+04
.04E+04
.03E+04
.00E+04
.48E+04
.49E+04
.49E+04
.S4E+04
.92E+04
.48E+04
.25E+04
.18E+04
.12E+04
.05E+04
.41E+04
.34E+04
.65E+04
.90E+04
.18E+04
.77E+04
.41E+04
.10E+04
.26E+04
.07E+04
.07E+04
.19E+04
.27E+04
.14E+04
.50E+04
.89E+04
.83E+04
. 78E+04
. 74E+04
.72E+04
.42E+04
.64E+04
.81E+04
.28E+04
.13E+04
.66E+04
.36E+04
.20E+04
. 77E+04
.81E+04
.32E+04

Page
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Peak Analysis Report

Peak ROI ROI
. No. start end

94

95

M 96
m 97
98

99
100
101
102
103
104
105
106

2613-
2655-
2702-
2702-
2764-
2799-
2916-
3067 -
3336-
3503-
3829-
3959-
4012-

2636
2677
2749
2749
2784
2823
2990
3091
3361
3533
3857
3986
4044

Peak

centroid

2626.
2667.
2712.
2738.
2774.
2812.
2942.
3081.
3350.
3518.
.35

3842

3974.
4028.

31
06
24
83
39
71
12
32
15
38

58
83

1-29-96 8:42:38 AM

Energy
(keV)

455,
462.
470.
474,
481.
487.
510.
534,
580.
610.
666 .
689.
698.

39
46
29
91
07
72
16
30
93
10
29
22
63

Net Peak Net Area Continuum

O NNWNDNNPWPrPOEN

Area

.69E+03
.61E+03
.49E+02
.80E+02
.15E+03
.66E+03
.10E+03
.50E+03
.53E+03
.20E+05
.92E+03
.25E+02
.69E+03

Uncert.

352.
335,
431.
227.
303.
342.
886.
321.
327.
681.
339.
315.
230.

50
84
06
49
97
66
78
54
71
41
04
45
38

SNRNNNNNNDNSNDNNDNDNDN W

Counts

.04E+04
.87E+04
.19E+04
.17E+04
.46E+04
.73E+04
.56E+04
L44E+04
.46E+04
.96E+04
.31E+04
.19E+04
.49E+03

One or more peaks were dropped due to multiplet de-convolution.

M = First peak in a multiplet region
m = Other peak in a multiplet region

Errors quoted at 1.000 sigma

Page
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Page 8

E R T T R T e R S e T R T e R e R R R R R R e

BACKGROUND SUBTRACT REPORT
'.'&**********************************************************************

*kkk

Detector Name:
Sample Title:
Peak Analysis Performed on:

Peak

No.

8 X

WO~ WU S~ WN -

BEEBBRBBEBXBBEKX
[
[

S EgggEgeEREEBREBX B
w N
~ w

<

DETO1

BL5D

1-29-96 8:41:26 AM

Energy Original Orig. Area Ambient
Background Uncert.

(keV)

.46
.35
.06
.16
.91
.55
.12
.43
.23
.85
.92
.05
.69
.26
.97
.74
.47
.08
.76
.63
.21
.33
.70
.39
.08
.76
.96
.99
.93
.21
.43
.19
.96
.57
.34
.98
.70
.80
.60
.52
.12
.35

OMNWOWMPRENMNULFANOPLEFNWEWWOWWWHEFNNOUOFEFWONONMFEFNOAWLYWOONDNONK

Area

.92E+04
.51E+04
.00E+00
.94E+03
.91E+04
.57E+04
44E+05
.56E+05
.59E+05
.17E+04
.75E+04
.03E+04
.42E+04
. 76E+04
.74E+03
.88E+04
.43E+04
.08E+03
.88E+03
.29E+05
.26E+04
.17E+04
.48E+02
.04E+05
.14E+03
.68E+04
.94E+03
.07E+04
.88E+05
.55E+05
.15E+04
.69E+04
.44E+05
.56E+03
.80E+05
.22E+05
.12E+05
.80E+04
.19E+03
.68E+04
.08E+03
.00E+00

Uncert.

1980.
1989.
0.
516.
9823.

02
15
00
47
16

10454.0
12091.4
11936.0
14503.3
10437.4

7047 .
8866.
8421.
7516.
5844.
449,

392.

366.

364.

745.

499,

548.

.03
1040.
364.

546 .

2504
2672.
7553.
8355.
3748.
3713.
2571.
1441.
3242.
2371.
3792.
1847.
1383.
1673.
1232.
0.

397

46
52
68
65
94
23
99
10
10
90
69
66

85
76
30
31
81
89
86
29
53
62
38
21
49
89
99
75
90
72
00

4.
4,

-1.
-1.
.92E-01

-1

o &

00E+01
00E+01

.57E+02

92E-01
92E-01

.27E+01

.16E+01
.20E+01

.25E+01

.70E+01
.88E+01

.10E+01

.61E+02
L42E+01

Backgr.

3

3.

-

w

N =

=

.04E+01
04E+01

.08E+01

.63E+01
.63E+01
.63E+01

.34E+01

.50E+01
.73E+01

.49E+01

.89E+01

.55E+01

.96E+01

.01E+01
.36E+01

F*hkhk

Subtracted Subtracted
Area

1.
2.
0.
-6.
9.
6.
2.
1.
2.
8.
2.
6.
3.
1.
5.
2.
2.
1.
3.
3.
3.
8.
3.
3.
1.
3.
2.
1.
4.
8.
7.
6.
1.
5.
2.
1.
4,
5.
8.
3.
2.
0.

92E+04
51E+04
00E+00
94E+03
89E+04
57E+04
44E+05
56E+05
59E+05
17E+04
75E+04
03E+04
42E+04
76E+04
74E+03
88E+04
43E+04
O8E+03
88E+03
29E+05
27E+04
17E+04
48E+02
03E+05
14E+03
68E+04
94E+03
07E+04
88E+05
55E+05
15E+04
69E+04
4L4E+05
56E+03
80E+05
22E+05
12E+05
80E+04
19E+03
68E+04
08E+03
00E+00

Uncert.

.98E+03
.99E+03
.00E+00
.16E+02
.82E+03
.05E+04
.21E+04
.19E+04
.45E+04
.04E+04
.05E+03
.87E+03
.42E+03
.52E+03
.84E+03
.49E+02
.93E+02
.66E+02
.64E+02
.47E+02
.00E+02
.49E+02
.97E+02
.04E+03
.65E+02
.46E+02
.50E+03
.67E+03
.55E+03
.36E+03
.75E+03
.71E+03
.57E+03
.44E+03
.24E+03
.37E+03
.79E+03
.85E+03
.38E+03
.67E+03
.23E+03
.00E+00

ORI FRFHWNWHRNWWOEONNNUWR WO WWWREUNO0ONRRFHRRWOOR



Background Subtract Report

1-29-96 8:42:49 AM

Tagk Energy Original Orig. Area Ambient
Area

o.

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

W92

BEBERBRXEBBEXEBSH

BEEXBBERER BB BB X

2 BRXERBER

B

T RE B

(keV)

102.
104.
105.
109.
111.
112.
114.
121.
122,
128.
130.
131.
143.
154,
158.
163.
186.
195.
196.
198.
202.
205.
210.
236.
242.
256.
259.
269.
271.
.07
281.
284,
286.
295.
300.
303.
304,
313.
314.
324.
330.
334.
338.
349,
352,
387.
389.
402.
405.
427.

275

88
81
75
25
39
95
66
05
46
15
51
50
99
37
80
53
23
19
54
88
25
54
84
26
27
53
14
76
55

50
02
42
57
37
00
87
23
80
29
26
11
72
63
34
33
38
30
61
44

NDWPHPPWOARNDNNWREREAEPRPNDPEREPPLORRONRFERFERRFRFONKEFRPBPOOWENDNNREERPEPREPENNMNENMENMNREOPEOR

.94E+03
.00E+00
.28E+03
.26E+03
.12E+04
.59E+04
.87E+03
.59E+03
.71E+03
.82E+03
.84E+03
.89E+03
.27E+04
.60E+04
.52E+03
.17E+04
.86E+05
.00E+03
.12E+03
.32E+03
.51E+03
.48E+04
.20E+03
.55E+04
.20E+05
.29E+03
.28E+04
.82E+04
.37E+04
.99E+03
.47E+02
.72E+03
.95E+03
.33E+05
.23E+03
.21E+03
.85E+03
.10E+02
.22E+03
.49E+03
.51E+03
.21E+02
.01E+03
.22E+03
.49E+05
.54E+03
.33E+03
.81E+03
.66E+03
.24E+03

1231
0
1268
935
970
1294

901.
245,
402.
337.
522.
275.
527.
513.
434,
497.
726.
581.
596.

547

599.
1062.

329

450.
626.
342.
445,
601.
520.
424,
153.
239.
501.
779.
394,
226.
198.
139.
337.
351.
614,
224,
323.
779.
1306.
274,
323.
429.

349
697

Uncert.

.70
.00
.26
.03
.14
.36
83
25
86
53
40
09
71
57
00
80
63
80
04
.06
65
85
.67
85
85
84
24
59
23
51
28
03
78
03
50
13
91
90
90
65
20
40
55
18
16
99
99
52
47
.88

-8.
-2.

-2.
-2.

Background

.22E+01

.68E+00

.83E+01

.65E+02

.02E+01

75E+00
56E+01

.45E+01

.05E+01

18E+01
16E+01

.80E+01

Backgr.
Uncert.

2.46E+01

2.29E+01

2.07E+01

2.92E+01
2.63E+01
2.28E+01

2 .49E+01

2.66E+01

4.02E+01

1.99E+01
3.90E+01

2.36E+01

Page

9

Subtracted Subtracted
Uncert.

Area

NWEHEPTPWARFRNNDNWEPRAPREPNA,APFPOFHEONRFFEFEFFONFFRFEFRFUDWERNNREREREMPEAEFEPENPEPNENNFROPS,OH

.94E+03
.00E+00
.28E+03
.16E+03
.12E+04
.59E+04
.87E+03
.59E+03
.71E+03
.82E+03
.84E+03
.89E+03
.27E+04
.60E+04
.52E+03
.17E+04
.85E+05
.00E+03
.07E+03
.32E+03
.51E+03
.48E+04
.22E+03
.55E+04
.20E+05
.29E+03
.28E+04
.82E+04
.37E+04
.99E+03
.47E+02
. 72E+03
.95E+03
.33E+05
.23E+03
.21E+03
.85E+03
.10E+02
.22E+03
.51E+03
.53E+03
.21E+02
.01E+03
.22E+03
.49E+05
.54E+03
.33E+03
.81E+03
.66E+03
.24E+03

DN WPrWNREPNWNNOWWERERERERNWSNULNDSPEPE PO, WP WRFRPROONULOUVUNISEPOUOUOUNDNUVWEAENOYEREYOREOR

.23E+03
.00E+00
.27E+03
.35E+02
. 70E+02
.29E+03
.02E+02
.46E+02
.03E+02
.38E+02
.22E+02
. 75E+02
.28E+02
.14E+02
.34E+02
.98E+02
.27E+02
.82E+02
.97E+02
.47E+02
.00E+02
.06E+03
.31E+02
.51E+02
.27E+02
.43E+02
.46E+02
.02E+02
.20E+02
.25E+02
.53E+02
.39E+02
.02E+02
.80E+02
. 94E+02
.26E+02
.99E+02
.40E+02
.38E+02
.52E+02
.15E+02
.24E+02
.24E+02
.79E+02
.31E+03
.75E+02
.24E+02
.30E+02
.49E+02
.98E+02



Background Subtract Report 1-29-96 8:42:49 AM Page 10

Pagk Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

'\Io . (keV) Area Uncert. Background Uncert. Area Uncert.
93 431.38 0.00E+00 0.00 0.00E+00 0.00E+00
94 455.39 2.69E+03 352.50 2.69E+03 3.52E+02
95 462 .46 1.61E+03 335.84 1.61E+03 3.36E+02

M 96 470.29 9 .49E+02 431.06 9.49E+02 4. 31E+02

m 97 474 .91 4.80E+02 227.49 4, 80E+02 2.27E+02
98 481.07 3.15E+03 303.97 3.15E+03 3.04E+02
99 487.72 4.66E+03 342.66 4.66E+03 3.43E+02
100 510.16 2.10E+03 886.78 2.10E+03 8.87E+02
101 534.30 2.50E+03 321.54 2.50E+03 3.22E+02
102 580.93 2.53E+03 327.71 2.53E+03 3.28E+02
103 610.10 3.20E+05 681.41 4.28E4+01 1.95E+01 3.20E+05 6.82E+02
104 666.29 7.92E+03 339.04 7.92E+03 3.39E+02
105 689.22 7.25E+02 315.45 -5.15E401 1.92E+01 7.77E+02 3.16E+02
106 698.63 8.69E+03 230.38 4 . 50E+01 1.05E+01 8.64E+03 2.31E+02

M = First peak in a multiplet region
m = Other peak in a multiplet region

Errors quoted at 1.000 sigma
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Febkkk AREA CORRECTION REPORT LT

’** REFERENCE PEAK/BKG.SUBTRACT Fkkkok
XTI EEEEXT AT A LA AAAE AT AR TAEEL TR T A A AXAAA AR AR AR TX T TR R T AT XA XA A Xrdd

Detector Name: DETO1
Sample Title: BL5D

Peak Analysis Performed on: 1-29-96 8:41:26 AM
Ref. Peak Energy: 0.00; Reference Date:

Peak Ratio: 0.00; Uncertainty: 0.00
Background File : E:\GENIEPC\CAMFILES\BG012196.CNF

Corrected area is: Original * Peak Ratio - Background

Peak Energy Original Orig. Area Ambient Backgr. Corrected Corrected
No. (keV) Area Uncert. Background Uncert. Area Uncert.

M 1 5.46 1.92E+04 1980.02 4. 00E+01 3.04E+01 1.92E+04 1.98E+03

m 2 6.35 2.51E+04 1989.15 4. 00E+01 3.04E+01 2 .51E+04 1.99E+03

3 8.06 0.00E+00 0.00 0.00E+00 0.00E+00

4 9.16 -6.94E+03 516.47 -6.94E+03 5.16E+02

M 5 10.91 9.91E+04 9823.16 1.57E+02 3.08E+01 9.89E+04 9.82E+03

m 6 12.55 6.57E+04 10454.0 6.57E+04 1.05E+04

m 7 13.12 2.44E+05 12091.4 2 .44E+05 1.21E+04

M 8 15.43 1.56E+05 11936.0 1.56E+05 1.19E+04

m 9 16.23 2.59E+05 14503.3 2.59E+05 1.45E+04

0 16.85 8.17E+04 10437 .4 8.17E+04 1.04E+04

11 17.92 2.75E+04 7047 .46 2.75E+04 7.05E+03

m 12 19.05 6.03E+04 8866.52 -1.92E-01 1.63E+01 6.03E+04 8.87E+03

m 13 19.69 3.42E+04 8421.68 -1.92E-01 1.63E+01 3.42E+04 8.42E+03

m 14 20.26 1.76E+04 7516.65 -1.92E-01 1.63E+01 1.76E+04 7.52E+03

m 15 20.97 5.74E+03 5844 .94 5.74E+03 5.84E+03

M 16 25.74 2.88E+04 449.23 2.88E+04 4 . 49E+02

m 17 27 .47 2.43E+04 392.99 -1.27E+01 1.34E+01 2 .43E+04 3.93E+02

18 30.08 1.08E+03 366.10 1.08E+03 3.66E+02

19 36.76 3.88E+03 364.10 3.88E+03 3.64E+02

20 46.63 3.29E+05 745.90 1.16E+01 3.50E+01 3.29E+05 7.47E+02

21 50.21 3.26E+04 499.69 -1.20E+01 1.73E+01 3.27E+04 5.00E+02

22 53.33 8.17E+04 548.66 8.17E+04 5.49E+02

23 58.70 3.48E+02 397.03 3.48E+02 3.97E+02

M 24 63.39 3.04E+05 1040.85 7.25E+01 2.49E+01 3.03E+05 1.04E+03

m 25 65.08 1.14E+03 364.76 1.14E+03 3.65E+02

26 67.76 3.68E+04 546.30 3.68E+04 5.46E+02

M 27 70.96 2.94E+03 2504.31 2.94E+03 2.50E+03

m 28 72.99 1.07E+04 2672.81 1.07E+04 2.67E+03

m 29 74.93 4, 88E+05 7553.89 4. 70E+01 1.89E+01 4. 88E+05 7.55E+03

m 30 77.21 8.55E+05 8355.86 6.88E+01 2.55E+01 8 .55E+05 8.36E+03

m 31 79.43 7.15E+04 3748.29 7.15E+04 3.75E+03

m 32 81.19 6.69E+04 3713.53 6.69E+04 3.71E+03

M 33 83.96 1.44E+05 2571.62 -3.10E+01 1.96E+01 1.44E+05 2.57E+03

m 34 85.57 5.56E+03 1441.38 5.56E+03 1.44E403

m 35 87.34 2.80E+05 3242.21 2 .80E+05 3.24E+03

36 89.98 1.22E+05 2371.49 1.22E+05 2.37E4+03

m 37 92.70 4 .12E+05 3792.89 2.61E+02 4.01E+01 4.12E+05 3.79E+03

m 38 94,80 5.80E+04 1847.99 2.42E+01 1.36E+01 5.80E+04 1.85E+03

m 39 97.60 8.19E+03 1383.75 8.19E+03 1.38E+03

m 40 98.52 3.68E+04 1673.90 3.68E+04 1.67E4+03
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m 41 100.12 2.08E+03 1232.72 2.08E+03  1.23E+03
r 42 102.35 0.00E+00 0.00 0.00E+00  0.00E+00



Area Correction Report

Tagk

who.

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
6
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
9

1
>

HEREXBEBEEXEBSB

EBXBE XRBR HB BB X

BRBEBR

B =X

1RERXE X

1-29-96 8:43:03 AM

Energy Original Orig. Area Ambient
Area

(keV)

102.
104.
105.
109.
111.
112.
114.
121.
122.
128
130.
131.
143.
154,
158.
163.
186.
195.
196.
198
202.
205.
210.
236.
242,
256.
259.
269.
271.
275.
281.
284,
286.
295.
300.
303.
304
313.
314.
324,
330.
334.
338.
349.
352,
387.
389.
402.
405,
427.

88
81
75
25
39
95
66
05
46

.15

51
50
99
37
80
53
23
19
54

.88

25
54
84
26
27
53
14
76
55
07
50
02
42
57
37
00

.87

23
80
29
26
11
72
63
34
33
38
30
61
44

NWPSPPWLWOARNNNWEPRPENAAPPOREONEHEEEONERERERFRFPFOUOMUWENNRERRFREERFEAENENEAENOMHEOPESOR

.94E+03
.00E+00
.28E+03
.26E+03
.12E+04
.59E+04
.87E+03
.59E+03
. 71E+03
.82E+03
.84E+03
.89E+03
.27E+04
.60E+04
.52E+03
.17E+04
.86E+05
.00E+03
.12E+03
.32E+03
.51E+03
.48E+04
.20E+03
.55E+04
.20E+05
.29E+03
.28E+04
.82E+04
.37E+04
.99E+03
.47E+02
.72E+03
.95E+03
.33E+05
.23E+03
.21E+03
.85E+03
.10E+02
.22E+03
.49E+03
.51E+03
.21E+02
.01E+03
.22E+03
.49E+05
.54E+03
.33E+03
.81E+03
.66E+03
.24E+03

1231
0
1268
935
970
1294
901

245,
402.
337.
522.
275.
527.

513

434,
497.
726.
581.
596.

547

599.
1062.
329.
450.
626.
342.

445

601.
520.
424,
153.
239.
501.
779.

394

226.
198.
139.
337.
351.
614.
224,
323.
779.
1306.
274,
323.
429.
349.
697.

Uncert.

.70
.00
.26
.03
.14
.36
.83
25
86
53
40
09
71
.57
00
80
63
80
04
.06
65
85
67
85
85
84
.24
59
23
51
28
03
78
03
.50
13
91
90
90
65
20
40
55
18
16
99
99
52
47
88

-8.
-2.

-2.
-2,

Background

.22E+01

.68E+00

.83E+01

.65E+02

.02E+01

75E+00
56E+01

.45E+01

.05E+01

18E+01
16E+01

.80E+01

Backgr.
Uncert.

w

.46E+01

.29E+01

.07E+01

.92E+01

.63E+01

.28E+01

.49E+01

.66E+01

.02E+01

.99E+01
.90E+01

.36E+01

Corrected
Area

NWESEPWOFRNNNDNWHEAPHENPPPWHRONHEREFONFEFEEFUWAENNFERREPAEEENPNAEAENFEF®POH

.94E+03
.00E+00
.28E+03
.16E+03
.12E+04
.59E+04
.87E+03
.59E+03
.71E+03
.82E+03
.84E+03
.89E+03
.27E+04
.60E+04
.52E+03
.17E+04
.85E+05
.00E+03
.07E+03
.32E+03
.51E+03
.48E+04
.22E+03
.55E+04
.20E+05
.29E+03
.28E+04
.82E+04
.37E+04
.99E+03
.47E+02
.72E+03
.95E+03
.33E+05
.23E+03
.21E+03
.85E+03
.10E+02
.22E+03
.51E+03
.53E+03
.21E+02
.01E+03
.22E+03
.49E+05
.54E+03
.33E+03
.81E+03
.66E+03
.24E+03

Page 13

Corrected

Uncert.

N WHRWNRERENWNOWWHERNWNUNEPPUOLOOPRPWOWOOPWHEOOULDLULUMNNPEPUONUVWPENOYEHE OO O

.23E+03
.00E+00
.27E+03
.35E+02
. 70E+02
.29E+03
.02E+02
.46E+02
.03E+02
.38E+02
.22E+02
.75E+02
.28E+02
.14E+02
.34E+02
.98E+02
.27E+02
.82E+02
.97E+02
.47E+02
.00E+02
.06E+03
.31E+02
.51E+02
.27E+02
.43E+02
.46E+02
.02E+02
.20E+02
.25E+02
.53E+02
.39E+02
.02E+02
.80E+02
.94E+02
.26E+02
.99E+02
.40E+02
.38E+02
.52E+02
.15E+02
.24E+02
.24E+02
.79E+02
.31E+03
. 75E+02
.24E+02
.30E+02
.49E+02
.98E+02



Area Correction Report

T~ak

o.

93
94
95
M 96
m 97
98
99
100
101
102
103
104
105
106

M = First peak in a multiplet region
m = Other peak in a multiplet region

Errors quoted at

1-29-96 8:43:03 AM

Energy Original Orig. Area Ambient
Area

(keV)

431.
455,
462.
470.
474,
481
487.
510.
534.
580.
610.
666 .
689.
698.

38
39
46
29
91

.07

72
16
30
93
10
29
22
63

ONNWNNONNPFWPORNO

.00E+00
.69E+03
.61E+03
.49E+02
.80E+02
.15E+03
.66E+03
.10E+03
.50E+03
.53E+03
.20E+05
.92E+03
.25E+402
.69E+03

0.
352.
335.
431.
227.
303.
342.
886.
321.
327.
681.
339.
315.
230.

1.000 sigma

Uncert.

00
50
84
06
49
97
66
78
54
71
41
04
45
38

Background

4. 28E+01

-5.15E+01
4.50E+01

Backgr.
Uncert.

1.95E+01

1.92E+01
1.05E+01

Corrected
Area

0.00E+00
2.69E+03
1.61E+03
9.49E+02
4, 80E+02
3.15E+03
4.
2
2
2
3
7
7
8

66E+03

.10E+03
.50E+03
.53E+03
.20E+05
.92E+03
.77E+02
.64E+03

Page
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Corrected
Uncert.

NWWAWWRoOWWNHFFWWO

.00E+00
.52E+02
.36E+02
.31E+02
.27E+02
.04E+02
.43E+02
.87E+02
.22E+02
.28E+02
.82E+02
.39E+02
.16E+02
.31E+02
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FhxAk GAMMA

SPECTRUM

ANALYSTIS Fhkhk

F R L E R R T e b S e e e e R e R e e R RS R R R R R e R

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)

Identification Energy Tolerance :

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-29-96 8:44:39 AM

: NOPI-113-GAM3
: NOPI-113-GAM3

: NP113
3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-26-96 3:31:39 PM
80000.0 seconds
80200.2 seconds

1-16-96
272227727



Peak Locate Analysis Report 1-29-96 8:44:55 AM Page 2

B R R R R R L e s S e S R R R X R e

Fdkkk PEAK LOCATE REPORT LRt
.c****-k****************-k************************************************

Detector Name: DETO1l
Sample Title: NOPI-113-GAM3
Peak Locate Performed on: 1-29-96 8:43:51 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak Centroid Centroid Energy Peak
No. Channel  Uncertainty (keV) Significance
1 26.00 0.0000 4.42 4.80
2 31.64 0.0581 5.40 10.53
3 37.30 0.0348 6.38 20.10
4 41.00 <NA> 7.03 <NA>
5 47.00 0.0000 8.07 5.36
6 53.15 0.1846 9.13 5.12
7 63.51 0.0126 10.92 37.68
8 72.00 <NA> 12.54 <NA>
9 76.12 0.0239 13.13 44,69
10 88.77 0.0254 15.43 31.87
11 94 .40 0.0099 16.23 57.30
12 98.00 <NA> 16.84 <NA>
13 103.88 0.0538 17.94 18.76
- 14 110.45 0.0181 19.05 28.12
15 114.00 0.0000 19.69 18.69
16 117.31 0.1071 20.27 6.30
17 121.84 0.2726 20.95 4.20
18 148.97 0.0218 25.75 47 .91
19 158.94 0.0246 27 .48 42 .91
20 186.73 0.4764 32.30 3.98
21 205.87 0.3188 35.67 3.11
22 212.31 0.1162 36.74 8.62
23 269.46 0.0078 46.65 180.39
24 290.11 0.0219 50.23 42 .97
25 308.06 0.0100 53.34 90.18
26 338.88 0.3042 58.69 3.25
27 366.07 0.0039 63.41 217.02
28 375.09 0.2497 65.05 3.89
29 391.36 0.0261 67.79 47.92
30 410.12 0.1441 71.02 5.76
31 421.14 0.0920 73.03 9.00
32 432.65 0.0049 74.94 236.56
33 445.85 0.0040 77.23 319.38
34 458.55 0.0156 79.45 70.41
35 468.84 0.0157 81.21 81.88
36 484.56 0.0115 83.98 90.34
37 493.81 0.0896 85.69 11.21
38 504.52 0.0158 87.36 95.69
39 519.35 0.0132 90.00 85.05
. 40 535.01 0.0084 92.72 141.27
41 547.74 0.0268 94 .82 41.01



Peak Locate Analysis Report

Peak

No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
w .
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

w

Centroid
Channel

563.
568.
578.
591.
610.
630.
643.
651.
698.
706.
739.
752,
830.
.79

904,

915.

943.
1074.
1124.
1133.
.36

890

1167

1185.
1216.
1363.
1378.
1397.
1480.
1495.
1556.
1566.
1587.
.14

1623

1638.
1652.
1705.
1732.
.47

1747

1758.
.57
1870.
.09
1953.
2015.
.48

1816

1905

2032

2148.
2233.
2246.
2320.
2339.
2467.

42
89
58
82
61
75
51
91
31
72
61
66
92

53
72
50
45
60
66

87
55
08
18
67
05
00
09
65
49

32
20
00
80

38

67

76
24

63
52
16
95
91
84

Centroid
Uncertainty

[cNeNeoNoNoNoNoNoNoReNoNoloNolololoNeoNeNeNoloNeNoNeNeoNoNoNeNolNololeReNe ool olelolNelNoRolNe oo oo RNo ol

.0851
.0338
.3378
.4862
L1715
.1047
.1210
.0419
.2105
.1008
.2216
.1247
.0234
.0421
.7579
L4617
.0349
.0098
.2959
L3771
.2310
.0519
.1851
.0335
.1304
.0085
.0497
.0383
.0289
.0385
.0887
.3805
.2311
.1109
.0071
.0938
.1874
.3457
.2506
.1049
L1471
.2072
.3265
.0042
.4802
.1426
.1400
.1192
L4814
.4932

Ener

1-29-96 8:44:55 AM

&8y

(keV)

97
98

100.
102.
105.
109.
111.
112.
121.
122.
128.
130.
144,
154.

156

158.
163.
186.
195.
196.
202.
205.
210.
236.
238.
242,
256.
259,
269.
271.
275.
281.
284
286.
295.
300.
303.
304.
314.
324.
330.
338.
349.
352.
372.

387

389.
402.
405.
427,

.66
.54
11
66
81
26
48
98
03
48
16
47
02
41
.78
75
54
25
05
52
29
58
90
30
92
30
59
17
80
58
16
44
01
45
61
43
02
88
96
34
31
75
62
39
55
.29
44
42
75
91

Peak

Significance

136

.28
.31
.49
.28
.70
.59
.85
.81
.37
.23
.89
.34
.81
.93
.00
.67
.52
.71
.56
.76
.20
24,
.33
35.
.48
176.

23.

30.

40.

31.

16.
.41
.07

13.
254,

15.
.54
.34
.49
12.
11.
.67
.30
297.
.13
10.
11.
12.
.84
.29

86

79

26
92
36
39
59
95

83
65
74

82
72

88

06

42
85

Page
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Peak Locate Analysis Report

Peak

No.

92
93
94
95
96
97
98
99
100
101
102
103
104

Centroid
Channel

2626.
2668.
2713.
2741.
2774.
2812.
3081.
3349.
3518.
3553.
.64

3842

3945,
.06

4029

95
94
01
75
81
91
98
82
73
21

40

Centroid

Uncertainty

[eNeNeNoNeoNoNoNeNeoNoNeNoeNo)

.3014
.3862
L4641
.5099
.2008
.1561
.2384
.2533
.0092
.5204
.0814
.5762
.1217

Errors quoted at 1.000 sigma

1-29-96 8:44:55 AM

Energy

(keV)

455,
462,
470.
475.
481.
487.
534.
580.
610.
616.
666.
684.
698.

50
78
43
41
14
75
42
87
16
14
34
16
67

Significance

=

) —
WN WO OO WWO

Peak

N

N
N

.42
.16
.24
.37
.42
.42
.18
.52
.12
.12
.03
.09
.20

Page

4



Peak Analysis Report

1-29-96 8:45:03 AM

Page 5

Fe ke A AR R AR AR A R R Ak b o b el e ek b b e b b e b e e b b ek e e e e kb

ANALYSTIS
B T R kL T T T e L e S s et R R R e X s R

8B88EBEBEBB BB X

=

=<4

EEEEEESXRBEEBEBEBR

*

Detector Name:
Sample Title:

PEAK

Peak Analysis To Channel:

Peak ROI ROI

No.

start end

23-
60-
60-
60-
84-
84-
84-
84-
84-
84-
84-
84-

144-

144-

181-

203-

203-

263-

284-

302-

332-

359-

359-

384-

403 -

403 -

403-

403 -

403-

403-

477-

477-

477-

477-

477-

477-

477-

55

79

79

79
125
125
125
125
125
125
125
125
163
163
191
217
217
275
295
314
341
380
380
398
474
474
474
474
474
474
598
598
598
598
598
598
598

DETO1
NOPI-113-GAM3
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak Energy
centroid (keV)
37.30 6.38
63.45 10.92
72.82 12.54
76.21 13.13
89.46 15.43
94.10 16.23
97.61 16.84
103.95 17.94
110.36 19.05
114.03 19.69
117.35 20.27
121.31 20.95
148.97 25.75
158.96 27 .48
186.73 32.30
206.17 35.67
212.34 36.74
269 .46 46.65
290.11 50.23
308.06 53.34
338.88 58.69
366.10 63.41
375.59 65.05
391.36 67.79
409.99 71.02
421.60 73.03
432.62 74.94
445.78 77.23
458.63 79.45
468.76 81.21
484,72 83.98
494 .61 85.69
504.19 87.36
519.45 90.00
535.13 92.72
547 .24 94 .82
563.58 97.66

1-29-96 8:44:14 AM

4

Net Peak

LMVWNOAFENOWESEENESEFNMNWHENEEPEHEPPWOUONDHERPWENDNWREREPRPOREWRDN

Area

.77E+04
. 71E+04
.11E+04
.25E+05
.54E+04
.45E+05
.64E+04
.80E+04
. 79E+04
.23E+04
.07E+04
.49E+03
. 75E+04
.52E+04
.02E+03
.43E+02
.04E+03
.79E+05
.88E+04
.57E+04
.91E+02
. 77E+05
.40E+02
.10E+04
.97E+03
.57E+03
.61E+05
.59E+05
.00E+04
.87E+04
.34E+04
.91E+03
.49E+05
.63E+04
.37E+05
.11E+04
.04E+03

REPORT

1
096

Net Area Continuum

Uncert.

1009.
4502.
4701.
5557.
6519.
7958.
5762.
3983.
5065.
4718.
4140.
3179.
363.
332.
311.
110.
345.
546.
345.
399.
287.
777.
293.
437.
1412.
1468.
4323.
4813.
2159.
2157.
4004
2114.
4893.
3594,
5848.
2736.
2450.

23
27
66
32
50
70
56
77
21
79
11
57
81
77
33
58
64
60
28
85
19
74
13
54
39
62
01
04
33
46
81
26
19
71
56
24
92

WwPHpPppPpuuvuwppppbpPbuvwwwesppPpwNmmnWWWEPRAPPFULLLLOUOLOOULU BN

Counts

.03E+05
. 75E+04
.99E+04
.15E+04
.50E+04
.38E+04
.32E+04
.37E+04
.01E+04
. 77E+04
.61E+04
.07E+04
.63E+04
L42E+04
.98E+04
.81E+04
.12E+04
.56E+04
.00E+04
.34E+04
.62E+04
.61E+04
.94E+04
.91E+04
.37E+04
.35E+04
.27E+04
.10E+04
.35E+04
.95E+04
.19E+04
.05E+04
.85E+04
.85E+04
.17E+04
.86E+04
.99E+04

Xhkkx



Peak Analysis Report

Peak ROI ROI

‘ll']ﬂo.

43
44
45
46
47
48
49
50
51
52
53
54
M 55
56
m 57
58
59
60
61
62
63
64
65
6
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

91
w2

88 8

EERXRBEBEBRXRER = BRXBE X = EXEXBE B X

BB X

B X

BERXE X

start end

477- 598
477- 598
477- 598
602- 616
622- 657
622- 657
622- 657
690- 711
690- 711
732- 757
732- 757
823- 838
884- 924
884- 924
884- 924
937- 952
1065- 1083
1118- 1141
1118- 1141
1157- 1195
1157- 1195
1210- 1224
1353- 1406
1353- 1406
1353- 1406
1470- 1505
1470- 1505
1546- 1597
1546- 1597
1546- 1597
1616- 1659
1616- 1659
1616- 1659
1693- 1715
1724- 1767
1724- 1767
1724- 1767
1808- 1824
1860- 1878
1897- 1916
1945- 1962
2007- 2044
2007- 2044
2139- 2157
2221- 2256
2221- 2256
2311- 2350
2311- 2350
2458- 2479
2615- 2638

Peak

centroid

568.
577.
592.
610.
630.
643.
651.
698.
706.
739.
752.
830.
890.
904.
915.
.50

943

1074.
1125.
.62

1133

1166.
1185.
1216.
1362.
1378.
1397.
1479.
1494,
1556.
1566.
1587.
1623.
1638.
1652.
1705.
1732.
.72

1747

1758.
1816.
1870.
1905.
1953.
2016.
2032.
.63

2148

2233.
2246.
2320.
2340.
2467.
2626.

67
71
46
61
52
27
91
33
73
48
77
92
84
48
84

45
14

93
91
55
99
11
61
98
91
18
42
06
30
13
17
00
82

46
57
67
09
76
43
40

63
01
87
08
84
95

1-29-96 8:45:03 AM

Energy
(keV)

98.
100.
102.
105.
109.
111.
112.
121.
122.
128.
130.
144,
154,
156.
158.
163.
186.
195.
196.
202.
205.
210.
236.
.92
242,
256.
259,
269.
271.
275.
281.
284,
286.
295,
300.
303.
304.
314.
324,
330.
338.
349.
352.
372.
.29
389.
402.
405.
427.
455,

238

387

54
11
66
81
26
48
98
03
48
16
47
02
41
78
75
54
25
05
52
29
58
90
30

30
59
17
80
58
16
44
01
45
61
43
02
88
96
34
31
75
62
39
55

44
42
75
91
50

Net Peak Net Area
Uncert.

HEFRPNNRFRERPWORFRFNOWOUONNNOYWAEAENRFRENUREMFMOOUFEFEFEESNFOOUNESNNERFEWWNRERERF-

Area

. 73E+04
.83E+03
.61E+03
.59E+03
.78E+03
.63E+03
. 24E+04
.13E+03
.23E+03
. 50E+02
.08E+03
4TE+04
.84E+03
.43E+02
.14E+03
.37E+03
.58E+05
. 77E+02
.15E+03
.33E+03
.90E+03
.33E+02
.78E+03
.70E+03
.16E+05
.21E+03
.67E+03
.04E+04
.71E+03
.24E+03
. 74E+02
.97E+02
.16E+03
.26E+05
.32E+03
.61E+02
.55E+02
.17E+02
.43E+03
. 70E+03
.57E+03
.01E+02
.40E+05
.07E+02
.98E+03
.62E+03
.26E+03
.56E+03
.02E+03
.51E+03

2761
1834
1828

325.
388.
385.
619.
157.
295.
225.
312.
367.
656.
120.
130.
328.
535.
208.
261.
177.
532.
253.
206.
158.
806.
249.
324.
395.
331.
255.

98.
176.
353.
564.
306.
154.

153

221.
243.
258.
245.
478,
904.
235.
201.
256.
308.
230.
274,
259.

.16
.28
.03
23
86
67
24
26
16
22
17
55
46
00
26
13
04
34
29
61
45
73
95
38
79
76
79
39
87
92
81
38
45
38
94
01
.53
85
77
94
59
95
08
65
49
62
79
69
90
04

Continuum

RFHRNRRRPRPRPNNRRRHEREBERNHEREEREREERRMEEHEHERERRERRODNONMWOWOWWORNNWWNNORNORONNOND WWWW

Counts

.95E+04
.89E+04
.34E+04
.58E+04
.92E+04
.95E+04
.97E+04
.48E+04
.25E+04
.26E+04
. 14E+04
.68E+04
.10E+04
. 77E+04
.92E+04
.33E+04
.79E+04
.04E+04
.05E+04
.33E+04
.28E+04
.21E+04
.89E+04
.87E+04
. 79E+04
.87E+04
. 79E+04
.59E+04
.60E+04
.71E+04
.58E+04
.62E+04
.66E+04
.37E+04
.45E+04
.41E+04
.4T7E+04
.55E+04
.69E+04
.86E+04
.80E+04
.15E+04
.89E+04
.64E+04
.94E+04
.93E+04
.98E+04
.18E+04
.99E+04
.64E+04

Page

6



Peak Analysis Report

Peak ROI ROI
'No. start end

93
94
95
96
97
98
99
100
101
102
103
104

2658-
2703-
2728-
2764-
2802-
3071-
3336-
3503-
3541-
3827-
3932-
4017-

2678
2723
2752
2787
2822
3092
3360
3533
3564
3857
3959
4045

Peak

centroid

2668.
2713.
2741.
2774.
2812.
3081.
3349.
3518.
3553.
3842,
3945.
4029.

94
01
75
81
91
98
82
73
21
64
40
06

1-29-96 8:45:03 AM

Energy
(keV)

462.
470.
475,
481.
487.
534,
580.
610.
6l6.
666 .
684.
698.

78
43
41
14
75
42
87
l6
14
34
16
67

Net Peak Net Area
Uncert.

WOPFPrNHFOFRFRFEWOVPE

Area

.00E+03
. 74E+02
.16E+02
.66E+03
.87E+03
.11E+03
.27E+02
. 70E+05
.29E+02
.66E+03
.46E+01
.58E+03

227.
222.
.57
246.
216.
209.
232.
497,
209.
259.
231.
156.

255

37
23

26
68
72
25
61
85
54
75
34

WHRRRP BB EEP e

Continuum

Counts

.40E+04
.35E+04
.57E+04
.47E+04
.24E+04
.14E+04
.28E+04
.60E+04
.09E+04
.29E+04
.19E+04
.17E+03

One or more peaks were dropped due to multiplet de-convolution.

M = First peak in a multiplet region
Other peak in a multiplet region

m

Errors quoted at 1.000 sigma

Page
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Background Subtract Report 1-29-96 8:45:12 AM Page 8

B R e s e Sk R o S S 2 R R e St e ke

Ftbkk BACKGROUND SUBTRACGCT REPORT ok
.r**********************************************************************

Detector Name: DETOl
Sample Title: NOPI-113-GAM3
Peak Analysis Performed on: 1-29-96 8:43:51 AM

Peak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

No. (keV) Area Uncert. Background Uncert. Area Uncert.
1 4.42 0.00E+00 0.00 0.00E+00 0.00E+00
2 5.40 0.00E+00 0.00 4.00E+01 3.04E+01 -4.00E+01 3.04E+01
3 6.38 -2.77E+04 1009.23 4 ,.00E+01 3.04E+01 -2.78E+04 1.01E+03
4 7.03 0.00E+00 0.00 4 .00E+01 3.04E+01 -4 .00E+01 3.04E+01
5 8.07 0.00E+00 0.00 0.00E+00 0.00E+00
6 9.13 0.00E+00 0.00 0.00E+00 0.00E+00
M 7 10.92 4 71E+04 4502.27 1.57E+02 3.08E+01 4.70E+04 4 .50E+03
m 8 12.54 3.11E+04 4701.66 3.11E+04  4.70E+03
m 9 13.13 1.25E+05 5557.32 1.25E+05 5.56E+03
M 10 15.43 8.54E+04 6519.50 8.54E+04 6.52E+03
m 11 16.23 1.45E+05 7958.70 1.45E+05 7.96E+03
m 12 16.84  4.64E+04 5762.56 4, 64E+04 5.76E+03
m 13 17.94 1.80E+04 3983.77 1.80E+04 3.98E+03
m 14 19.05 3.79E+04 5065.21 -1.92E-01 1.63E+01 3.79E+04 5.07E+03
m 15 19.69 2.23E+04 4718.79 -1.92E-01 1.63E+01 2.23E+04  4.72E+403
6 20.27 1.07E+04 4140.11 -1.92E-01 1.63E+01 1.07E+04  4.14E+03
7 20.95 3.49E+03 3179.57 3.49E+03 3.18E+03
M 18 25.75 1.75E+04 363.81 1.75E+04 3.64E+02
m 19 27 .48 1.52E+04 332.77 -1.27E+01 1.34E+01 1.52E+04 3.33E+02
20 32.30 2.02E+03 311.33 2.02E+03 3.11E+02
M 21 35.67 5.43E+02 110.58 5.43E+02 1.11E+02
m 22 36.74 3.04E+03 345.64 3.04E+03 3.46E+02
23 46 .65 1.79E+05 546.60 1.16E+01 3.50E+01 1.79E+05 5.48E+02
24 50.23 1.88E+04 345,28 -1.20E+01 1.73E+01 1.88E+04 3.46E+02
25 53.34 4 .57E+04 399.85 4 .57E+04 4 . 00E+02
26 58.69 2.91E+02 287.19 2.91E+02 2.87E+02
M 27 63.41 1.77E+05 777.74 7.25E+01 2.49E+01 1.77E+05 7.78E+02
m 28 65.05 3.40E+02 293.13 3.40E+02 2.93E+02
29 67.79 2.10E+04 437.54 2.10E+04 4 .38E+02
M 30 71.02 1.97E+03 1412.39 1.97E+03 1.41E+03
m 31 73.03 4 .57E+03 1468.62 4 . 57E+03 1.47E+03
m 32 74 .94 2.61E+05 4323.01 4, 70E+01 1.89E+01 2.61E+05 4.32E+03
m 33 77.23 4 .59E+05 4813.04 6.88E+01 2.55E+01  4.59E+05 4. 81E+03
m 34 79.45 4 00E+04 2159.33 4 . 00E+04 2.16E+03
m 35 81.21 3.87E+04 2157.46 3.87E+04 2.16E+03
M 36 83.98 8.34E+04 4004 .81 -3.10E+01 1.96E+01 8.34E+04 4 .00E+03
m 37 85.69 2.91E+03 2114.26 2.91E+03 2.11E+403
m 38 87.36 1.49E+05 4893.19 1.49E+05 4, 89E+03
m 39 90.00 6.63E+04 3594.71 6.63E+04 3.59E+03
m 40 92.72 2.37E+05 5848.56 2.61E+02 4.01E+01 2.36E+05 5.85E+03
™ 41 94 .82 3.11E+04 2736.24 2. .42E+01 1.36E+01 3.10E+04 2.74E+03
.&2 97.66 5.04E+03 2450.92 5.04E+03 2 .45E+03
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™~ak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

o. (keV) Area Uncert. Background Uncert. Area Uncert.

m 43 98.54 1.73E+04 2761.16 1.73E+04 2.76E+03
m 44 100.11 1.83E+03 1834.28 1.83E+03 1.83E+03
m 45 102.66 1.61E+03 1828.03 1.61E+03 1.83E+03
46 105.81 2.59E+03 325.23 2.59E+03 3.25E+02

M 47 109.26 3.78E+03 388.86 9.22E+01 2.46E+01 3.68E+03 3.90E+02
m 48 111.48 3.63E+03 385.67 3.63E+03 3.86E+02
m 49 112.98 1.24E+04 619.24 1.24E+04 6.19E+02
M 50 121.03 1.13E+03 157.26 6 .68E+00 2.29E+01 1.12E+03 1.59E+02
m 51 122.48 2.23E+03 295.16 2.23E+03 2.95E+02
M 52 128.16 7.50E+02 225.22 7 .50E+02 2.25E+02
m 53 130.47 1.08E+03 312.17 1.08E+03 3.12E+02
54 144 .02 2.47E4+04 367.55 4. 83E+01 2.07E+01 2 .47E+04 3.68E+02

M 55 154.41 9.84E+03 656.46 9.84E+03 6.56E+02
m 56 156.78 8.43E+02 120.00 8.43E+02 1.20E+02
m 57 158.75 1.14E+03 130.26 1.14E+03 1.30E+02
58 163.54 7.37E+03 328.13 7.37E+03 3.28E+02

59 186.25 1.58E+05 535.04 1.65E+02 2.92E+01 1.58E+05 5.36E+02

M 60 195.05 8.77E+02 208.34 8.77E+02 2.08E+02
m 61 196.52 1.15E+03 261.29 5.02E+01 2.63E+01 1.10E+03 2.63E+02
M 62 202.29 1.33E+03 177.61 1.33E+03 1.78E+02
m 63 205.58 5.90E+03 532.45 -8.75E+00 2.28E+01 5.91E+03 5.33E+02
64 210.90 6.33E+02 253.73 -2.56E+01 2.49E+01 6.59E+02 2 .55E+02

M 65 236.30 8.78E+03 206.95 8.78E+03 2.07E+02
g 6 238.92 1.70E+03 158.38 7.88E+01 2.53E+01 1.62E+03 1.60E+02
67 242 .30 1.16E+05 806.79 1.16E+05 8.07E+02

M 68 256.59 5.21E+03 249.76 5.21E+03 2.50E+02
m 69 259.17 7.67E+03 324.79 1.45E+01 2.66E+01 7.65E+03 3.26E+02
M 70 269.80 1.04E+04 395.39 1.04E+04 3.95E+02
m 71 271.58 7.71E+03 331.87 7.71E+03 3.32E+02
m 72 275.16 4. 24E+03  255.92 4, 24E+03 2.56E+02
M 73 281.44 3.74E+02 98.81 3.74E+02 9.88E+01
m 74 284 .01 9.97E+02 176.38 9.97E+02 1.76E+02
m 75 286 .45 2.16E+03 353.45 2.16E+03 3.53E+02
76 295,61 2.26E+05 564.38 1.05E+01 4.02E+01 2.26E+05 5.66E+02

M 77 300.43 2.32E+03 306.94 2.32E+03 3.07E+02
m 78 303.02 9.61E+02 154.01 9.61E+02 1.54E+02
m 79 304.88 9,55E+02 153.53 9.55E+02 1.54E+02
80 314.96 8.17E+02 221.85 8.17E+02 2.22E+02

81 324 .34 2.43E+03 243.77 -2.18E+01 1.99E+01 2.45E+03 2 .45E+02

82 330.31 1.70E+03 258.94 -2.16E+01 3.90E+01 1.72E+03 2.62E+02

83 338.75 1.57E+03 245.59 1.57E+03 2 .46E+02

M 84 349.62 8.01E+02 478.95 8.01E+02 4 .79E+02
m 85 352.39 3.40E+05 904.08 8.80E+01 2.36E+01 3.40E+05 9.04E+02
86 372.55 1.07E+02 235.65 1.07E+02 2.36E+02

M 87 387.29 1.98E+03 201.49 1.98E+03 2.01E+02
m 88 389.44 2.62E+03 256.62 2.62E+03 2.57E+02
M 89 402 .42 2.26E+03 308.79 2.26E+03 3.09E+02
m 90 405.75 1.56E+03 230.69 1.56E+03 2.31E+02
91 427.91 1.02E+03 274.90 1.02E+03 2.75E+02
'92 455.50 1.51E+03 259.04 1.51E+03 2.59E+02
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™~ak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted
WWlo. (kev) Area Uncert. Background Uncert. Area Uncert.
93  462.78 1.00E+03 227.37 1.00E+03 2.27E+02
94  470.43  4.74E+02 222.23 4 .74E+02 2.22E+02
95 475.41 5.16E+02 255.57 5.16E+02 2.56E+02
96 481.14 1.66E+03 246.26 1.66E+03 2.46E+02
97  487.75 1.87E+03 216.68 1.87E+03 2.17E+02
98 534.42 1.11E+03 209.72 1.11E+03 2.10E+02
99 580.87 9.27E+02 232.25 9.27E+02 2.32E+02
100 610.16 1.70E+05 497.61 4,28E+01 1.95E+01 1.70E+05 4.98E+02
101 616.14  2,29E+02 209.85 -1.45E+00 1.68E+01  2.31E+02 2.11E+02
102 666.34  4.66E+03 259.54 4.66E+03 2.60E+02
103 684.16 9.46E+01 231.75 9.46E+01 2.32E+02
104  698.67 3.58E+03 156.34 4. 50E+01 1.05E+01 3.54E+03 1.57E+02

M = First peak in a multiplet region
m = Other peak in a multiplet region

Errors quoted at 1.000 sigma
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*tkkk AREA CORRECTION REPORT FhAkkk

* REFERENCE PEAK/BKG.SUBTRACGCT FhAEA
R L e

Detector Name: DETO1
NOPI-113-GAM3

Sample Title:
Peak Analysis Performed on:

Ref. Peak Energy:

Peak Ratio:
Background File :

Corrected area is: Original * Peak Ratio - Background

0.00;
0.00;

1-29-96 8:43:51 AM

Reference Date:

Uncertainty:
E:\GENIEPC\CAMFILES\BG012196 .CNF

0.00

Peak Energy Original Orig. Area Ambient Backgr. Corrected Corrected
No. (keV) Area Uncert. Background Uncert. Area Uncert.

1 4.42  0.00E+00 0.00 0.00E+00  0.00E+00

2 5.40  0.00E+00 0.00 4.00E+01  3.04E+01 -4.00E+01  3.04E+01

3 6.38 -2.77E+04 1009.23 4,.00E+01 3.04E+01 -2.78E+04 1.01E+03

4 7.03  0.00E+00 0.00 4.00E+01  3.04E+01 -4.00E+01  3.04E+01

5 8.07 0.00E+00 0.00 0.00E+00  0.00E+00

6 9.13  0.00E+00 0.00 0.00E+00  0.00E+00

M 7 10.92  4.71E+04 4502.27 1.57E+02 3.08E+01  4.70E+04  4.50E+03

m 8 12.54  3.11E+04 4701.66 3.11E+04  4.70E+03

m 9 13.13 1.25E+05 5557.32 1.25E+05  5.56E+03

HO 15.43  8.54E+04 6519.50 8.54E+04  6.52E+03

1 16.23 1.45E+05 7958.70 1.45E+05  7.96E+03

m 12 16.84  4.64E+04 5762.56 4 . 64E+04  5.76E+03

m 13 17.94  1.80E+04 3983.77 1.80E+04  3.98E+03

m 14 19.05 3.79E+04 5065.21 -1.92E-01 1.63E+01 3.79E+04  5.07E+03

m 15 19.69  2.23E+04 4718.79 -1.92E-01 1.63E+01  2.23E+04  4.72E+03

m 16 20.27 1.07E+04 4140.11 -1.92E-01 1.63E+01 1.07E+04  4.14E+03

m 17 20.95 3.49E+03 3179.57 3.49E+03  3.18E+03

M 18 25.75 1.75E+04 363.81 1.75E+04  3.64E+02

m 19 27.48 1.52E+04 332.77 -1.27E4+01  1.34E+01 1.52E+04  3.33E+02

20 32.30 2.02E+03 311.33 2.02E+03  3.11E+02

M 21 35.67 5.43E+02 110.58 5.43E+02  1.11E+02

m 22 36.74  3.04E+03 345.64 3.04E+03  3.46E+02

23 46.65 1.79E+05 546.60 1.16E+01  3.50E+01  1.79E+05  5.48E+02

24 50.23 1.88E+04 345.28 -1.20E4+01 1.73E+01 1.88E+04  3.46E+02

25 53.34  4.57E+04 399.85 4 .57E+04  4.00E+02

26 58.69 2.91E+02 287.19 2.91E+02  2.87E+02

M 27 63.41 1.77E405 777.74 7.25E+01  2.49E+01 1.77E+05  7.78E+02

m 28 65.05 3.40E+02 293.13 3.40E+02  2.93E+02

29 67.79  2.10E+04 437.54 2.10E+04  4.38E+02

M 30 71.02 1.97E+03 1412.39 1.97E+03  1.41E+03

m 31 73.03  4.57E+03 1468.62 4.57E+03  1.47E+03

m 32 74.94  2.61E+05 4323.01 4.70E+01 1.89E+01 2.61E+05 4 .32E+03

m 33 77.23  4.59E+05 4813.04 6.88E+01  2.55E+01  4.59E+05  4.81E+03

m 34 79.45  4.00E+04 2159.33 4.00E+04  2.16E+03

r 35 81.21  3.87E+04 2157.46 3.87E+04  2.16E+03

'36 83.98  8.34E+04 4004.81 -3.10E+01 1.96E+01  8.34E+04  4.00E+03

m 37 85.69 2.91E+03 2114.26 2.91E+03  2.11E+03

m 38 87.36 1.49E+05 4893.19 1.49E+05  4.89E+03

m 39 90.00 6.63E+04 3594.71 6.63E+04  3.59E+03

m 40 92.72  2.37E+05 5848.56 2.61E+02 4.01E+01 2.36E+05  5.85E+03
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m 41 94 .82 3.11E+04 2736.24 2.42E+01 1.36E+01 3.10E+04 2.74E+03
™ 42 97.66 5.04E+03 2450.92 5.04E+03 2 .45E+03
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71
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1-29-96 8:45:25 AM

Energy Original Orig. Area Ambient
Area

(keV)

98.
100.
102
105.
109.
111.
112.
121.
122.
128.
130.
144,
154,
156.
158.
163.
186.
195.
196.
202.
205.
210.
236.
238.
242.
256.
259.
269.
271.
275.
281.
284,
286.
295.
300.
303.
304.
314.
324,
330.
338.
349.
352,
372.
387.
389.
402.
405.
427.
455,

54
11

.66

81
26
48
98
03
48
16
47
02
41
78
75
54
25
05
52
29
58
90
30
92
30
59
17
80
58
16
44
01
45
61
43
02
88
96
34
31
75
62
39
55
29
44
42
75
91
50

H R EENNNRREEFREWOFERFEFRNOWOWOUNNNOYWERENRENUHERFROONUVEFEFPFRPOFESNFOOUNRENNRERFRWWNORERFRF

.73E+04 2761
.83E+03 1834
.61E+03 1828
.59E+03
.78E+03
.63E+03
. 24E+04
.13E+03
.23E+03
.50E+02
.08E+03
.47E+04
.84E+03
.43E+02
.14E+03
.37E+03
.58E+05
. 77E+02
.15E+03
.33E+03
.90E+03
.33E+02
.78E+03
.70E+03
.16E+05
.21E+03
.67E+03
.04E+04
.71E+03
.24E+03
.74E+02
.97E+02
.16E+03
.26E+05
.32E+03
.61E+02
.55E+02
.17E+02
.43E+03
.70E+403
.57E+03
.01E+02
.40E+05
.07E+02
.98E+03
.62E+03
.26E+03
.56E+03
.02E+03
.51E+03

325.
388.
385.
619.
157.
295.
225.
312.
367.
656.
120.
130.
328.
535.
208.
261.
177.
532.
253.
206.
158.
806.
249.
324.
395.
331.
255.

98.
176.
353.
564.
306.
154.
153.
221.
243.
258.
245,
478.
904.

235

201.
256.
308.
230.
274,
259.

Uncert.

.16
.28
.03
23
86
67
24
26
16
22
17
55
46
00
26
13
04
34
29
61
45
73
95
38
79
76
79
39
87
92
81
38
45
38
94
01
53
85
77
94
59
95
08
.65
49
62
79
69
90
04

-8.
-2.

-2.
-2,

.22E+01

.68E+00

.83E+01

.65E+02

.02E+01

75E+00
56E+01

.88E+01

.45E+01

.05E+01

18E+01
16E+01

.80E+01

Backgr.

Background Uncert.

2 .46E+01

2.29E+01

2.07E+01

2.92E+01

2.63E+01

2.28E+01
2.49E+01
2.53E+01

2.66E+01

4.02E+01

1.99E+01
3.90E+01

2.36E+01

Corrected
Area
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.73E+04
.83E+03
.61E+03
.59E+03
.68E+03
.63E+03
.24E+04
.12E+03
.23E+03
.50E+02
.08E+03
.47E+04
.84E+03
.43E+02
.14E+03
.37E+03
.58E+05
.77E+02
.10E+03
.33E+03
.91E+03
.59E+02
. 78E+03
.62E+03
.16E+05
.21E+03
.65E+03
.04E+04
.71E+03
.24E+03
. 74E+02
.97E+02
.16E+03
.26E+05
.32E+03
.61E+02
.55E+02
.17E+02
.45E+03
.72E+03
.57E+03
.01E+02
.40E+05
.07E+02
.98E+03
.62E+03
.26E+03
.56E+03
.02E+03
.51E+03

Page 13

Corrected

Uncert.
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.76E+03
.83E+03
.83E+03
.25E+02
.90E+02
.86E+02
.19E+02
.59E+02
.95E+02
.25E+02
.12E+02
.68E+02
.56E+02
.20E+02
.30E+02
.28E+02
.36E+02
.08E+02
.63E+02
. 78E+02
.33E+02
.55E+02
.07E+02
.60E+02
.07E+02
.50E+02
.26E+02
.95E+02
.32E+02
.56E+02
.88E+01
. 76E+02
.53E+02
.66E+02
.07E+02
.54E+02
.54E+02
.22E+02
.45E+02
.62E+02
.46E+02
.79E+02
.04E+02
.36E+02
.01E+02
.57E+02
.09E+02
.31E+02
. 75E+02
.59E+02
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"~ak Energy Original Orig. Area Ambient Backgr. Corrected Corrected
.‘Io . (keV) Area Uncert. Background Uncert. Area Uncert.
93 462.78 1.00E+03 227.37 1.00E+03 2.27E+02
94  470.43 4.74E+02 222.23 4.74E+02 2.22E+02
95  475.41 5.16E+02 255.57 5.16E+02 2 .56E+02
96 481.14 1.66E+03 246.26 1.66E+03 2 .46E+02
97 487.75 1.87E+03 216.68 1.87E+03 2.17E+02
98 534.42 1.11E+03 209.72 1.11E+03 2.10E+02
99 580.87 9.27E+02 232.25 9.27E+02 2.32E+02
100 610.16 1.70E+05 497.61 4.28E+01 1.95E+01 1.70E+05 4 .98E+02
101 616.14 2.29E+02 209.85 -1.45E+00 1.68E+01 2.31E+02 2.11E+02
102 666.34  4.66E+03 259.54 4.66E+03 2.60E+02
103 684.16 9.46E+01 231.75 9.46E4+01 2 .32E4+02
104 698.67 3.58E+03 156.34 4.50E+01 1.05E+01 3.54E4+03 1.57E+02

M = First peak in a multiplet region
m = Other peak in a multiplet region

Errors quoted at 1.000 sigma
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Fkkkk GAMMA

SPECTRUM

ANALYSTIS KAk

R o o e S e R R o R e e e R R e e R R St e T

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

1-30-96 9:06:43 AM

: NOPI-114-GAM3
: NOPI-114-GAM3

: NP11l4
3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-29-96 9:05:19 AM

80000.0 seconds
80262.1 seconds

1-16-96
29922722727
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Feskkk PEAK LOCATE REPORT L
‘.’k**********************************************************************

Detector Name: DETO1l
Sample Title: NOPI-114-GAM3
Peak Locate Performed on: 1-30-96 9:06:00 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak Centroid Centroid Energy Peak
No. Channel Uncertainty (keV) Significance
1 26.02 0.3242 4.43 3.86
2 31.51 0.0515 5.44 9.13
3 37.24 0.0324 6.37 2446
4 46.93 0.1538 8.05 7.30
5 53.45 0.0988 9.19 5.13
6 63.42 0.0106 10.91 50.72
7 72.00 0.0000 12.55 4.49
8 75.99 0.0200 13.11 51.84
9 88.71 0.0196 15.42 36.24
10 94.35 0.0090 16.22 69.22
11 98.00 <NA> 16.84 <NA>
12 103.81 0.0438 17.93 19.96
13 110.40 0.0161 19.04 35.03
' 14 114.00 0.0000 19.68 18.68
15 117.23 0.1053 20.25 7.72
16 121.72 0.1076 20.99 6.68
17 148.83 0.0199 25.73 52.76
18 158.82 0.0230 27.47 46.13
19 186.20 0.6303 32.21 4.36
20 206.06 0.2852 35.64 3.35
21 212.25 0.1049 36.71 9.34
22 269.35 0.0045 46 .63 215.40
23 289.97 0.0193 50.20 48 .22
24 307.97 0.0088 53.33 101.79
25 339.12 0.1980 58.73 4.12
26 366.00 0.0034 63.39 246.36
27 375.32 0.2852 64.99 3.12
28 391.20 0.0151 67.76 57.64
29 409.93 0.1642 70.98 5.60
30 421.14 0.0748 73.03 11.62
31 432.53 0.0043 74.93 257.99
32 445.73 0.0033 77.21 358.27
33 458 .46 0.0139 79.44 80.14
34 468.69 0.0131 81.19 90.45
35 484 .46 0.0101 83.96 103.34
36 493.73 0.0945 85.68 11.17
37 504 .44 0.0136 87.34 107.31
38 519.25 0.0121 89.98 97.23
39 534.91 0.0073 92.70 161.27
W 40 547.60 0.0225 94 .80 46.23
41 563.07 0.1694 97.61 6.69
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Peak

No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

Centroid
Channel

568.
578.
592,
610.
630.
643.
651.
661.
698.
706.
739.
752,
812.
830.
890.
916.
943,
1074.
1125.
1133.
1146.
1166.
1185.
1216.
1362.
1377.
1397.
1445.
1479.
1494,
1556.
1566.
1587.
1637.
1652.

1704
1732
1747
1758
1815
1870
1905
1953
2014
2032
2233
2246
2320
2339
2467

79
45
52
50
63
31
80
82
41
67
75
70
10
82
64
35
47
28
07
39
08
85
84
71
91
89
46
51
94
86
03
44
03
43
02
.82
.76
.67
.36
.89
.18
.18
717
.84
.32
.75
.12
.24
.54
.24

Centroid
Uncertainty

[ecNeoNeoNoNoNeoNoNloNoNoNeNoNolNoNeNeoNeNoNoloNoNoNeNoNoNoNoNeNeNoleNeNoNeNolloleNolNololNolNoeNo oo Nell oMo Rl oo

.0265
.2420
.6199
.1638
.0872
.0965
.0268
.2988
.1704
.0935
.2249
.1227
.2634
.0213
.0263
.1740
.0324
.0088
.2574
.1692
.3135
.3180
.0501
.2253
.0289
.2237
.0074
.3229
.0466
.0467
.0275
.0441
.0645
.2524
.1308
.0050
.0835
.1793
.3368
.2913
.1231
.1359
.2521
.2526
.0047
.1222
.1242
.1009
.3522
.3729

1-30-96 9:06:56 AM

Energy

(keV)

98.
100.
102.
105.
109.
111.
112.
114,
121.
122.
128.
130.
140.
144,
154.
158.
163.
186.
195.
196.
198.
202.
205.
210.
236.
238
242.
250.
256.
259.
269.
271.
275.
283.
286.
295.
300.
303.
304.
314.
324,
330.
338.
349
352.
387.
389.
402.
405.
427

52
10
82
79
24
45
96
71
03
46
26
54
76
00
38
84
54
22
15
46
69
29
57
93
27

.87

27
61
56
14
78
55
09
89
43
58
41
05
84
84
26
33
75

.53

36
32
45
32
66

.80

Peak

Significance

46
4
4
6

12.
13.
44,
4,
6.
12.
5.
8.
4.
59.
38.

197.

25.
32.
43,
35.
18.

13.
285.
17.

14.
12.

341.
11.
13.
15.

.38
.56
.06
.07
80
03
01
62
48
26
64
98
91
91
89
.92
.19
.21
.13
.93
.08
.84
.17
.70
.15
.27
10
.09
13
60
23
61
24
.20
41
41
90
.53
.38
.38
10
56
.27
.36
97
41
08
20
.01
.01

Page
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Peak Centroid Centroid Energy Peak
"’ No. Channel  Uncertainty (keV) Significance
92 2626.30 0.1653 455.39 9.90
93 2667.38 0.4347 462 .51 4.83
94 2712.73 0.4496 470.38 4.29
95 2774.40 0.1351 481.07 13.41
96 2812.25 0.1509 487 .64 11.66
97 2884.11 0.4077 500.10 3.04
98 2942 .64 0.5116 510.25 3.37
99 3081.79 0.1400 534.38 11.05
100 3141.01 1.0588 54465 3.34
101 3350.54 0.1587 580.99 9.91
102 3416.23 0.3883 592.39 4.00
103 3518.56 0.0068 610.13 221.14
104 3842.47 0.0872 666.31 22.93
105 4028.85 0.1024 698.63 24.38

Errors quoted at 1.000 sigma
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Detector Name: DETO1
Sample Title: NOPI-114-GAM3
Peak Analysis Performed on: 1-30-96 9:06:20 AM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096

Peak ROI ROI Peak Energy Net Peak Net Area Continuum

No. start end centroid (keV) Area Uncert. Counts
M 2 24- 39 31.86 5.44  3.60E+03 1576.09 5.18E+04
m 3 24- 39 37.20 6.37 8.04E+03 1620.31 4.11E+04
5 44 - 55 53.45 9.19 -5.58E+03 435.70 7.81E+04

M 6 60- 78 63.38 10.91  6.25E+04 3861.05 6.62E+04
m 7 60- 78 72.85 12.55  4.01E+04 4064.35 9.06E+04
m 8 60- 78 76.11 13.11 1.62E+05 4787.09 6.95E+04
M 9 84- 125 89.41 15.42 1.19E+05 9158.33 8. 75E+04
m 10 84- 125 94.04 16.22 2.01E+05 11214.9 8.54E+04
m 11 84- 125 97.62 16.84  6.24E+04 8024.96 7.75E+04
m 12 84- 125 103.85 17.93  2.36E+04 5438.24 7.13E+04
m 13 84- 125 110.29 19.04  5.05E+04 6984.55 6.65E+04
m 14 84- 125 113.99 19.68  2.93E+04 6618.07 6.31E+04
5 84- 125 117.25 20.25 1.37E+04 5864 .27 6.10E+04
6 84- 125 121.52 20.99  4.14E+03 4316.52 5.38E+04

M 17 l44- 163 148.86 25.73  2.35E+04 377.85 4, 20E+04
m 18 144- 163 158.86 27.47  1.97E+04 328.44 4 . 48E+04
19 181- 191 186.20 32.21  3.30E+03 357.11 5.21E+04

M 20 202- 218 206.01 35.64 1.02E+03 169.92 4.11E+04
m 21 202- 218 212.18 36.71  4.18E+03 423.32 4 .54E+04
22 263- 275 269.35 46.63  2.34E+05 623.74 5.91E+04

23 283- 294  289.97 50.20 2.50E+04 392.78 5.16E+04

24 301- 313 307.97 53.33 5.98E+04 458.12 5.72E+04
25 333- 342 339.12 58.73 6.28E+02 330.94 4,79E+04
M 26 359- 378 365.99 63.39 2.32E+05 830.01 4.72E+04
m 27 359- 378 375.25 64.99  6.49E+02 287.02 4.12E+04
28 384- 398 391.20 67.76  2.63E+04 502.28 7.84E+04
M 29 402- 474 409.79 70.98  2.55E+03 1831.45 5.75E+04
m 30 402- 474  421.59 73.03 6.35E+03 1916.01 5.72E+04
m 31 402- 474  432.52 74.93 3.41E+05 5577.53 6.13E+04
m 32 402- 474  445.68 77.21  6.03E+05 6199.69 5.39E+04
m 33 402- 474  458.54 79.44  5.21E+04 2791.02 5.73E+04
m 34 402- 474  468.64 81.19  5.04E+04 2791.69 5.69E+04
M 35 477- 599  484.60 83.96 1.09E+05 5223.54 6.75E+04
m 36 477- 599  494.50 85.68  4.32E+03 2777.82 7.01E+04
m 37 477- 599 504.10 87.34  1.97E+05 6410.20 6.30E+04
m 38 477- 599 519.33 89.98  8.75E+04 4705.13 5.91E+04
m 39 477- 599 535.01 92.70  3.12E+405 7637.39 5.42E+04
m 40  477- 599 547.13 94.80  4.20E+04 3608.87 5.03E+04
’d 477- 599 563.30 97.61 6.67E+03 3117.49 5.19E+04
m 42  477- 599 568.55 98.52  2.45E+04 3609.78 5.14E+04
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Peak ROI ROI
.No. start end

m 43
m 44

45
M 46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
56
67
68
69
70
71
72
73
74
75
76
77
78
79
m 80

81

82

83

84
M 85
m 86
M 87
m 88
M 89
m 90

91

‘.'92

BEXBXBBSB

ERXREERE X B = JC = I - <

B =

477-
477 -
602 -
622-
622-
622-
622-
692-
692-
734-
734-
804-
823-
881-
911-
935-
1065-
1119-
1119-
1119-
1156-
1156-
1210-
1352-
1352-
1352-
1435-
1469-
1469-
1545-
1545-
1545-
1630-
1630-
1693-
1724-
1724-
1724-
1804-
1861-
1897-
1941-
2006-
2006-
2223-
2223-
2311-
2311-
2458-
2614-

599
599
618
669
669
669
669
711
711
760
760
820
838
898
921
950
1083
1154
1154
1154
1195
1195
1222
1406
1406
1406
1452
1503
1503
1598
1598
1598
1659
1659
1714
1769
1769
1769
1825
1879
1915
1961
2044
2044
2256
2256
2348
2348
2478
2636

Peak

centroid

577.
593.
610.
630.
643.
651.
661.
698.
706.
740.
753.
812.
830.
890.
916.
47
1074.
.75
.28

943

1125
1133

1146.
1166.
1185.
.71
1362,
.82
1397.
1445,
1479.
1494,
1556.
1566.
1586.
1637.
1652.
1704.
1732,
1747.
1758.
1815.
1870.
.18
1953.
2015.
2032.
2233.
2246.
2320.
.53

1216

1377

1905

2339

2467.
2626.

67
33
50
40
13
85
91
37
58
06
18
10
82
64
35

28

13
91
84

85

45
51
81
73
08
27
68
44
06
82
70
92
21
89
18

77
91
22
83
09
32

24
30

1-30-96 9:07:05 AM

Energy
(keV)

100.
102.
105.
109.
111.
112.
114.
121.
122.
128.
130.
140.
144,
154,
158.
163.
186.
195.
196.
198.
202.
205.
210.
236.
238.
242,
250.
256.
259.
269.
271.
275.
283.
286.
295,
300.
303.
304.
314.
324.
330.
338.
349.
352.
387.
389.
402.
405.
427.
455,

10
82
79
24
45
96
71
03
46
26
54
76
00
38
84
54
22
15
46
69
29
57
93
27
87
27
61
56
14
78
55
09
89
43
58
41
05
84
84
26
33
75
53
36
32
45
32
66
80
39

Net Peak Net Area
Uncert.

P HEFNWWWEPFPFOFEFNNERPFEFWNNOMNUOUDRFFOONOREEFEMFEFEOOUNOFE OAOANOURERFRFWRHEWRFNREFENEOWOUWNN

Area

.70E+03
.38E+03
.29E+03
.23E+03
.23E+03
.81E+04
.29E+03
.70E+03
.60E+03
.82E+03
.27E+03
.20E+03
.20E+04
.25E+04
.04E+03
.30E+03
.06E+05
.09E+02
.44E+03
.73E+02
.65E+03
.79E+03
.66E+02
.17E+04
.05E+03
.51E+05
.29E+01
.23E+03
.56E+03
.33E+04
.07E+04
.66E+03
.31E+02
.41E+03
.96E+05
.41E+03
.58E+03
.15E+03
.57E+03
.79E+03
.32E+03
.73E+03
.30E+02
.46E+05
.06E+03
.82E+03
.48E+03
.42E+03
.32E+03
.64E+03

2409
2394

414,
534,
547.
874.
502.
205.
293.
304.
440,
405.
423,
444,
282.
376.
612,
199.
396.
211.
297.
630.
259.
193.
138.
932.
292.
276.
369.
487.
433,
335.
142.
364.
639.
362.
188.
153.
314.
278.
282.
321.
591.
1069.
224,
271.
344,
264.
301.
286.

.32
.09
39
49
14
44
27
47
34
79
11
66
00
99
51
45
55
53
44
95
58
98
12
22
25
84
89
13
64
08
08
95
59
82
27
07
58
60
44
72
66
49
81
67
98
35
56
82
54
24

NN NNNODNNNNNNNNERPREFNNMNNNDNONNODRNONNNNNNRNNDNNNNNNODVRORWLWLWOUOPRPLOUOUEEOEEENNWRERPRAEP,POREOD

Continuum

Counts

.05E+04
.34E+04
.38E+04
.10E+04
.06E+04
.03E+04
.99E+04
.94E+04
.93E+04
.12E+04
.43E+04
.22E+04
.89E+04
. 70E+04
.30E+04
.41E+04
.00E+04
.33E+04
.29E+04
.21E+04
.89E+04
.54E+04
.52E+04
.55E+04
.51E+04
.50E+04
.63E+04
.48E+04
.39E+04
.22E+04
.23E+04
.24E+04
.32E+04
.19E+04
.98E+04
.97E+04
.93E+04
.90E+04
.59E+04
.22E+04
.29E+04
.80E+04
.99E+04
.50E+04
.50E+04
.61E+04
L42E+04
.66E+04
47E+04
.07E+04

Page
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Peak ROI ROI
' No. start end

93
94
95
96
97
98
99
100
101
102
103
104
105

One or more peaks were dropped due to multiplet
M = First peak in a multiplet region
m = Other peak in a multiplet region

2655-
2702-
2761-
2802-
2874-
2919-
3071-
3129-
3336-
3401-
3503-
3827-
4015-

2677
2724
2786
2823
2898
2992
3091
3154
3361
3427
3533
3854
4044

Errors quoted at

Peak

centroid

2667.
2712.
2774.
2812.
2884,
2942,
.79
3141.
3350.
3416.
3518.
3842,
4028.

3081

38
73
40
25
11
64

01
54
23
56
47
85

1-30-96 9:07:05 AM

Energy
(keV)

462.
470.
481.
487.
500.
510.
534,
544,
580.
592.
610.
666.
698.

1.000 sigma

51
38
07
64
10
25
38
65
99
39
13
31
63

LGOULNNEREFEF RPN ONDNNDO-

Net Peak Net Area
Uncert.

Area

.52E+03
.04E+02
.69E+03
.82E+03
.08E+00
.71E+02
.29E+03
.26E+02
47E+03
.26E+02
.22E+05
.48E+03
.36E+03

279.
276.
302.
257.
274,
736.
231.
275.
275.
289.
569.
274.
178.

24
99
11
93
35
66
42
18
71
42
13
58
54

Continuum

PR NRRRRPRUORRNPE

Counts

.97E+04
.96E+04
.08E+04
. 70E+04
.82E+04
.28E+04
L4E+04
.78E+04
. 75E+04
.91E+04
.09E+04
.55E+04
.47E+03

de-convolution.

Page
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BACKGROUND
'.'k**********************************************************************

Fbkekk

Detector Name:

Sample Title:
Peak Analysis Performed on:

DETO1

NOPI-114-GAM3

1-30-96 9:06:00 AM

Peak Energy Original Orig. Area Ambient
No. (keV) Area Uncert. Background
m 1 4.43  0.00E+00 0.00
M 2 5.44  3.60E+03 1576.09 4 .00E+01
m 3 6.37 8.04E+03 1620.31 4,00E+01
4 8.05 0.00E+00 0.00
5 9.19 -5.58E+03 435.70
M 6 10.91  6.25E+04 3861.05 1.57E+02
m 7 12.55 4.01E+04 4064 .35
m 8 13.11 1.62E+05 4787.09
M 9 15.42  1.19E+05 9158.33
m 10 16.22 2.01E+05 11214.9
m 11 16.84  6.24E+04 8024.96
m 12 17.93  2.36E+04 5438.24
m 13 19.04  5.05E+04 6984.55 -1.92E-01
m 14 19.68  2.93E+04 6618.07 -1.92E-01
m 15 20.25 1.37E+04 5864.27 -1.92E-01
6 20.99  4.14E+03 4316.52
7 25.73  2.35E+04 377.85
m 18 27.47  1.97E+04 328.44  -1.27E+01
19 32.21  3.30E+03 357.11
M 20 35.64 1.02E+03 169.92
m 21 36.71  4.18E+03 423.32
22 46.63  2.34E+05 623.74 1.16E+01
23 50.20 2.50E+04 392.78 -1.20E+01
24 53.33 5.98E+04 458.12
25 58.73 6.28E+02 330.94
M 26 63.39 2.32E+05 830.01 7.25E+01
m 27 64.99  6.49E+02 287.02
28 67.76  2.63E+04 502.28
M 29 70.98  2.55E+03 1831.45
m 30 73.03  6.35E+03 1916.01
m 31 74.93  3.41E+05 5577.53 4 .70E+01
m 32 77.21  6.03E+05 6199.69 6.88E+01
m 33 79.44  5.21E+04 2791.02
m 34 81.19 5.04E+04 2791.69
M 35 83.96 1.09E+05 5223.54  -3.10E+01
m 36 85.68 4 .32E+03 2777.82
m 37 87.34 1.97E+05 6410.20
m 38 89.98 8.75E+04 4705.13
m 39 92.70 3.12E+05 7637.39 2.61E+02
m 40 94.80 4.20E+04 3608.87 2.42E+01
m 41 97.61  6.67E+03 3117.49
52  2.45E+04 3609.78

‘.'hZ 98.

Backgr.
Uncert.

e

w

.04E+01
.04E+01

.08E+01

.63E+01
.63E+01
.63E+01

.34E+01

.50E+01
.73E+01

.49E+01

.89E+01

.55E+01

.96E+01

.01E+01
.36E+01

SUBTRACT REPORT

*hikhk

Subtracted Subtracted
Uncert.

NOAPF WO PR UUVUARWOAONNONONUNNEFEFWRENAHFHENDNUNMNOANRKERSOOWLOOWWO

Area

.00E+00
.56E+03
.00E+03
.00E+00
.58E+03
.24E+04
.01E+04
.62E+05
.19E+05
.01E+05
. 24E+04
.36E+04
.05E+04
.93E+04
.37E+04
.14E+03
.35E+04
.98E+04
.30E+03
.02E+03
.18E+03
.34E+05
.50E+04
.98E+04
.28E+02
.31E+05
.49E+02
.63E+04
.55E+03
.35E+03
.41E+05
.03E+05
.21E+04
.04E+04
.09E+05
.32E+03
.97E+05
. 75E+04
.11E+05
.19E+04
.67E+03
.45E+04

WWwwypPhoaoNpmOUNDNNDNOUREEFEFONOWREWLWAARHFROWWWWPPFULOI VDL OPPWPPORLEHO

.00E+00
.58E+03
.62E+03
.00E+00
.36E+02
.86E+03
.06E+03
.79E+03
.16E+03
.12E+04
.02E+03
.44E+03
.98E+03
.62E+03
.86E+03
.32E+03
. 78E+02
.29E+02
.57E+02
. 70E+02
.23E+02
.25E+02
.93E+02
.58E+02
.31E+02
.30E+02
.87E+02
.02E+02
.83E+03
.92E+03
.58E+03
.20E+03
.79E+03
.79E+03
.22E+03
.78E+03
.41E+03
. 71E+03
.64E+03
.61E+03
.12E+03
.61E+03
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Pagk Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

'\To. (keV) Area Uncert. Background Uncert. Area Uncert.
m 43 100.10 2.70E+03 2409.32 2.70E+03  2.41E+03
m 44 102.82  2.38E+03 2394.09 2.38E+03  2.39E+03
45 105.79  3.29E+03 414.39 3.29E+03  4.14E+02
M 46 109.24  5.23E+03 534.49 9.22E+01  2.46E+01  5.13E+03  5.35E+02
m 47 111.45 6.23E+03 547.14 6.23E+03  5.47E+02
m 48 112.96 1.81E+04 874.44 1.81E+04  8.74E+02
m 49 114.71  2.29E+03 502.27 2.29E+03  5.02E+02
M 50 121.03 1.70E+03 205.47 6.68E+00 2.29E+01 1.70E+03  2.07E+02
m 51 122.46 2.60E+03 293.34 2.60E+03  2.93E+02
M 52 128.26 1.82E+03 304.79 1.82E+03  3.05E+02
m 53 130.54 3.27E+03 440.11 3.27E4+03  4.40E+02
54 140.76  1.20E+03 405.66 1.20E+03  4.06E+02
55 144.00 3.20E+04 423.00 4.83E+01 2.07E+01  3.20E+04  4.24E+02
56 154.38 1.25E+04 444 .99 1.25E+04  4.45E+02
57 158.84  1.04E+03 282.51 1.04E+03  2.83E+02
58 163.54  9.30E+03 376.45 9.30E+03  3.76E+02
59 186.22 2.06E+05 612.55 1.65E+02  2.92E+01  2.06E+05  6.13E+02
M 60 195.15 6.09E+02 199.53 6.09E+02  2.00E+02
m 61 196.46 1.44E+03 396.44 5.02E+01 2.63E+01 1.39E+03  3.97E+02
m 62 198.69 6.73E+02 211.95 6.73E+02  2.12E+02
M 63 202.29 2.65E+03 297.58 2.65E+03  2.98E+02
m 64 205.57 9.79E+03 630.98 -8.75E+00 2.28E+01  9.80E+03  6.31E+02
65 210.93 8.66E+02 259.12  -2.56E+01 2.49E+01 8.91E+02  2.60E+02
',’:6 236.27 1.17E+04 193.22 1.17E+04  1.93E+02
67 238.87 1.05E+03 138.25 7.88E+01  2.53E+01  9.71E+02  1.41E+02
m 68 242.27 1.51E+05 932.84 1.51E+05  9.33E+02
69 250.61 8.29E+01 292.89 8.29E+01  2.93E+02
M 70 256.56 6.23E+03 276.13 6.23E+03  2.76E+02
m 71 259.14 9.56E+03 369.64 1.45E4+01 2.66E+01  9.55E+03  3.71E+02
M 72 269.78 1.33E+04 487.08 1.33E+04  4.87E+02
m 73 271.55 1.07E+04 433.08 1.07E+04 4 .33E+02
m 74 275.09 5.66E+03 335.95 5.66E+03  3.36E+02
M 75 283.89 7.31E+02 142.59 7.31E402 1.43E+02
m 76 286.43 2.41E+03 364.82 2.41E+03  3.65E+02
77 295.58  2.96E+05 639.27 1.05E+01  4.02E+01  2.96E+05  6.41E+02
M 78 300.41  3.41E+03 362.07 3.41E+03  3.62E+02
m 79 303.05 1.58E+03 188.58 1.58E+03  1.89E+02
m 80 304.84 1.15E+03 153.60 1.15E+03  1.54E+02
81 314.84 1.57E+03 314.44 1.57E+03  3.14E+02
82 324.26 2.79E+03 278.72 -2.18E+01 1.99E+01 2.81E+03  2.79E+02
83 330.33 2.32E+03 282.66 -2.16E+01 3.90E+01  2.34E+03  2.85E+02
84 338.75 1.73E+03 321.49 1.73E+03  3.21E+02
M 85 349.53 6.30E+02 591.81 6.30E+02  5.92E+02
m 86 352.36 4.46E+05 1069.67 8.80E+01 2.36E+01  4.46E+05 1.07E+03
M 87 387.32 3.06E+03 224.98 3.06E+03  2.25E+02
m 88 389.45 3.82E+03 271.35 3.82E+03  2.71E+02
M 89 402.32 3.48E+03 344.56 3.48E+03  3.45E+02
m 90 405.66  2.42E+03 264.82 2.42E+03  2.65E+02
91 427.80 1.32E+03 301.54 1.32E+03  3.02E+02
1.64E4+03 286.24 1.64E+03  2.86E+02

'32 455.39



Background Subtract Report 1-30-96 9:07:16 AM Page 10

Pagk Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

'\Io . (keV) Area Uncert. Background Uncert. Area Uncert.
93 462 .51 1.52E+03 279.24 1.52E403 2.79E+02
94 470.38 6.04E+02 276.99 6 .04E+02 2.77E+02
95 481.07 2.69E+03 302.11 2.69E+03 3.02E+02
96 487.64 2.82E+03 257.93 2.82E+03 2.58E+02
97 500.10 9.08E+00 274.35 9.08E+00 2.74E+02
98 510.25 7.71E402 736.66 7.71E+02 7.37E+02
99 534 .38 1.29E+03 231.42 1.29E+03 2.31E+02

100 544 .65 1.26E+02 275.18 1.26E+02 2.75E+02
101 580.99 1.47E+03 275.71 1.47E+03 2.76E+02
102 592.39 -1.26E+02 289.42 -1.26E+02 2.89E+02
103 610.13 2.22E+05 569.13 4. 28E+01 1.95E+01 2.22E+05 5.69E+02
104 666.31 5.48E+03 274.58 5.48E+03 2.75E+02
105 698.63 5.36E+03 178.54 4.50E+01 1.05E+01 5.32E+03 1.79E+02

M = First peak in a multiplet region
m = Other peak in a multiplet region

Errors quoted at 1.000 sigma
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REPORT
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*dkkk
*

Detector Name:

Sample Title:
Peak Analysis Performed on:

AREA
REFERENCE

DETO1

NOPI-114-GAM3

Ref. Peak Energy:

Peak Ratio:
Background File :

Corrected area is: Original * Peak Ratio - Background

0.00;
0.00;

CORRECTTION

1-30-96 9:06:00 AM

Peak Energy Original Orig. Area Ambient
No. (keV) Area Uncert. Background
m 1 4.43  0.00E+00 0.00
M 2 5.44  3.60E+03 1576.09 4.00E+01
m 3 6.37 8.04E+03 1620.31 4.00E+01
4 8§.05 0.00E+00 0.00
5 9.19 -5.58E+03 435.70
M 6 10.91 6.25E+04 3861.05 1.57E+02
m 7 12.55 4.01E+04 4064 .35
m 8 13.11 1.62E+05 4787.09
M 9 15.42 1.19E+05 9158.33
HO 16.22 2.01E+05 11214.9
1 16.84  6.24E+04 8024.96
m 12 17.93 2.36E+04 5438.24
m 13 19.04  5.05E+04 6984.55 -1.92E-01
m 14 19.68 2.93E+04 6618.07 -1.92E-01
m 15 20.25 1.37E+04 5864.27 -1.92E-01
m 16 20.99  4.14E+03 4316.52
M 17 25.73 2.35E+04 377.85
m 18 27.47 1.97E+04 328.44 -1.27E+01
19 32.21 3.30E+03 357.11
M 20 35.64 1.02E+03 169.92
m 21 36.71  4.18E+03 423.32
22 46.63 2.34E+05 623.74 1.16E+01
23 50.20 2.50E+04 392.78 -1.20E+01
24 53.33 5.98E+04 458.12
25 58.73 6.28E+02 330.94
M 26 63.39 2.32E+05 830.01 7.25E+01
m 27 64.99 6.49E+02 287.02
28 67.76 2.63E+04 502.28
M 29 70.98  2.55E+03 1831.45
m 30 73.03 6.35E+03 1916.01
m 31 74.93 3.41E+05 5577.53 4 ,70E+01
m 32 77.21  6.03E+05 6199.69 6.88E+01
m 33 79.44  5.21E+04 2791.02
m 34 81.19 5.04E+04 2791.69
M 35 83.96 1.09E+05 5223.54 -3.10E+01
-36 85.68  4.32E+03 2777.82
m 37 87.34  1.97E+05 6410.20
m 38 89.98 8.75E+04 4705.13
m 39 92.70 3.12E+05 7637.39 2.61E+02
m 40 94.80 4.20E+04 3608.87 2.42E+01

Reference Date:
Uncertainty:
E:\GENIEPC\CAMFILES\BG012196.CNF

0.00

Backgr.
Uncert.

[

w

(SIS

.04E+01
.04E+01

.08E+01

.63E+01
.63E+01
.63E+01

.34E+01

.50E+01
.73E+01

.49E+01

.89E+01
.55E+01

.96E+01

.01E+01
.36E+01

SUBTRACT

Corrected
Area

FWLWOEOHEPREUOUUAANWANNONOUNNPERFRWHENPEPHENMNULUNMONERPRPOUOOOWO

.00E+00
.56E+03
.00E+03
.00E+00
.58E+03
.24E+04
.01E+04
.62E+05
.19E+05
.01E+05
.24E+04
.36E+04
.05E+04
.93E+04
.37E+04
.14E+03
.35E+04
.98E+04
.30E+03
.02E+03
.18E+03
.34E+05
.50E+04
.98E+04
.28E+02
.31E+05
.49E+02
.63E+04
.55E+03
.35E+03
.41E+05
.03E+05
.21E+04
.04E+04
.09E+05
.32E+03
.97E+05
. 75E+04
.11E+05
.19E+04

Lk
Xhkkk

Corrected
Uncert.

w~~NPFooNvmLULUNDNYNOOCUVUREFFRFULNOWPRWLWOARPREFRFWWLWWLWEPRFULULOONUVLOR,OPPWPROR,ERO

.00E+00
.58E+03
.62E+03
.00E+00
.36E+02
.86E+03
.06E+03
.79E+03
.16E+03
.12E+04
.02E+03
.44E+03
.98E+03
.62E+03
.86E+03
.32E+03
. 78E+02
.29E+02
.57E+02
. 70E+02
.23E+02
.25E+02
.93E+02
.58E+02
.31E+02
.30E+02
.87E+02
.02E+02
.83E+03
.92E+03
.58E+03
.20E+03
.79E+03
.79E+03
.22E+03
. 78E+03
.41E+03
.71E+03
.64E+03
.61E+03
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m 41 97.61 6.67E+03 3117.49 6.67E+03 3.12E+03
m 42 98.52 2.45E+04 3609.78 2.45E+04  3.61E+03



Area Correction Report

Pagk

‘.'No.

88

BEREBERXRBEBBEBBERXR

X8

m

BERE g RE =X

B X

BExEREX

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

"
7

68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

‘.’92

1-30-96 9:07:28 AM

Energy Original Orig. Area Ambient
Area

(keV)

100.
102.
105.
109.
111.
112.
114.
121.
122,
128.
130.
140.
144,
154.
158.
163.
186.
195.
196
198.
202.
205.
210.
236.
238.
242.
250.
256.
259.
269.
271.
275.
283.
286.
295.
300.
303.
304.
314.
324,
330.
338.
349,
352.
387.
389.
402.
405.
427.
455.

10
82
79
24
45
96
71
03
46
26
54
76
00
38
84
54
22
15

.46

69
29
57
93
27
87
27
61
56
14
78
55
09
89
43
58
41
05
84
84
26
33
75
53
36
32
45
32
66
80
39

HENWWWEPEOAFENNNFEMFEPEFWNNMNNUOUOFEFPRFPOYONOFEFRFRPRFRPOONOFRONWYWRHERWRFRWENENREO OV WNDN

.70E+03
.38E+03
.29E+03
.23E+03
.23E+03
.81E+04
.29E+03
.70E+03
.60E+03
.82E+03
.27E+03
.20E+03
.20E+04
.25E+04
.04E+03
.30E+03
.06E+05
.09E+02
.44E+03
.73E+02
.65E+03
.79E+03
.66E+02
. 17E+04
.05E+03
.51E+05
.29E+01
.23E+03
.56E+03
.33E+04
.07E+04
.66E+03
.31E+02
.41E+03
.96E+05
.41E+03
.58E+03
.15E+03
.57E+03
.79E+03
.32E+03
.73E+03
.30E+02
.46E+05
.06E+03
.82E+03
.48E+03
.42E+03
.32E+03
.64E+03

2409.
2394,
414
534,
547.
874,
502.
205.
293.
304.
440,
405.
423.
444,
282.
376.
612.
199.
396.
211.
297.
630.
259.
193.
138.
932.
292,
276.
369.
487 .
433,
335.
142.
364.
639.
362.
188.
153.
314.
278.
282.
321.
591.
1069.
224
271.
344,
264
301.
286.

Uncert.

32
09
39
49
14
44
27
47
34
79
11
66
00
99
51
45
55
53
44
95
58
98
12
22
25
84
89
13
64
08
08
95
59
82
27
07
58
60
44
72
66
49
81
67
98
35
56
82
54
24

-8.
-2.

-2.
-2.

Background

.22E+01

.68E+00

.83E+01

.65E+02

.02E+01

75E+00
56E+01

.88E+01

.45E+01

.05E+01

18E+01
16E+01

.80E+01

Backgr.
Uncert.

2.46E+01

2.29E+01

2.07E+01

2.92E+01

2.63E+01

2.28E+01

2.49E4+01

2.53E+01

2.66E+01

4 .02E+01

1.99E+01
3.90E+01

2.36E+01

Corrected
Area

HFHENWWWPAFENNERERFRFWONNNNORPRP P OO OHFEFOOONOFEONOURFREFWRWRENRMHNDNREOAOWNDN

.70E+03
.38E+03
.29E+03
.13E+03
.23E+03
.81E+04
.29E+03
.70E+03
.60E+03
.82E+03
.27E+03
.20E+03
.20E+04
.25E+04
.04E+03
.30E+03
.06E+05
.09E+02
.39E+03
.73E+02
.65E+03
.80E+03
.91E+02
.17E+04
.71E+02
.51E+05
.29E+01
.23E+03
.55E+03
.33E+04
.07E+04
.66E+03
.31E+02
.41E+03
.96E+05
.41E+03
.58E+03
.15E+03
.57E+03
.81E+03
.34E+03
.73E+03
.30E+02
.46E+05
.06E+03
.82E+03
.48E+03
.42E+03
.32E+03
.64E+03

Page 13

Corrected

Uncert.

NWNWLONNFEFUWNDNNWRERWOARWRWEPWNONNOHERENONNMNWNMOWNEREEPEREPWNNUDOODUIULLENN

.41E+03
.39E+03
. 14E+02
.35E+02
.47E+02
. 74E+02
.02E+02
.07E+02
.93E+02
.05E+02
.40E+02
.06E+02
.24E+02
.45E+02
.83E+02
.76E+02
.13E+02
.00E+02
.97E+02
.12E+02
.98E+02
.31E+02
.60E+02
.93E+02
.41E+02
.33E+02
.93E+02
.76E+02
.71E+02
.87E+02
.33E+02
.36E+02
.43E+02
.65E+02
.41E+02
.62E+02
.89E+02
.54E+02
.14E+02
.79E+02
.85E+02
.21E+02
.92E+02
.07E+03
.25E+02
. 71E+02
.45E+02
.65E+02
.02E+02
.86E+02
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Area Correction Report

Pagk

!.'No.

93
94
95
96
97
98
99
100
101
102
103
104
105

1-30-96

Energy Original Orig. Area Ambient
Uncert.

(keV)

462.
470.
481.
.64

487

500.
510.
534,
S544.
580.
592.
610.
666 .
.63

698

51
38
07

10
25
38
65
99
39
13
31

LU REMEESNSNWVNDNDO -

Area

.52E+03
.04E+02
.69E+03
.82E+03
.08E+00
.71E+02
.29E+03
.26E+02
.47E+03
.26E+02
.22E+05
.48E+03
.36E+03

279.
276.
302.
257.
274,
736.
231.
275.
275.
289.
569.
274.
178.

24
99
11
93
35
66
42
18
71
42
13
58
54

Background

4. 28E+01

4. 50E+01

M = First peak in a multiplet region
m = Other peak in a multiplet region

Errors quoted at 1.000 sigma

9:07:28 AM

Backgr.
Uncert.

1.95E401

1.05E401

Corrected
Area

1.
6.
2.
2.
9.
7.
1.
1.
1.
-1.
2.
5.
5.

52E+03
04E+02
69E+03
82E+03
08E+00
71E+02
29E+03
26E+02
47E+03
26E+02
22E+05
48E+03
32E+03

Page

14

Corrected
Uncert.

FNUNNNRNSNNNWNND

.79E+02
.77E+02
.02E+02
.58E+02
.74E+02
.37E+02
.31E+02
.75E+02
.76E+02
.89E+02
.69E+02
.75E+02
.79E+02
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SPECTRUM
e

Fkkkk GAMMA

Eeport Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

ANALYSTIS

2-05-96 9:55:04 AM

: NOPI-115-GAM3
: NOPI-115-GAM3

: NP115
3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

1-30-96 9:04:53 AM

80000.0 seconds
80103.0 seconds

1-16-96
2972772727

*hAhIhk



Peak Locate Analysis Report

2-05-96 9:

55:17 AM Page 2

b e R R R e b B o o e e e A T e e e e

F*hkdk

PEAK

LOCATE

REPORT Fekkd

.*****************************************************7‘:*****************

Detector Name:

Sample Title:
Peak Locate
Peak Locate
Peak Locate
Peak Search

Peak Centroid

No. Channel
1 31.55
2 37.22
3 46.76
4 53.28
5 63.42
6 68.00
7 76 .06
8 88.67
9 94,38

10 98.00

11 103.95

12 110.44

13 114.00

14 148.90

W s 158.88

16 212 .47

17 269.39

18 290.05

19 308.01

20 366.04

21 391.26

22 420.99

23 432 .60

24 445,80

25 458 .48

26 468 .74

27 484 .50

28 494 .19

29 504 .47

30 519.31

31 534,96

32 547 .64

33 563.53

34 568.94

35 610.50

36 630.73

37 643.28

38 651.92

39 698.21

40 707.03

. 41 739.59

DETO1
NOPI-115-GAM3

Performed on: 2-05-96 9:54:07 AM

From Channel: 1

To Channel: 4096

Sensitivity: 3.00

Centroid Energy Peak
Uncertainty (keV) Significance

0.0832 5.47 6.12
0.0624 6.33 13.06
0.2233 8.02 3.50
0.1788 9.15 4.06
0.0159 10.90 33.99
<NA> 12.55 <NA>
0.0310 13.12 32.75
0.0313 15.43 20.66
0.0151 16.21 39.32
<NA> 16.80 <NA>
0.0780 17.95 15.02
0.0268 19.06 19.35
<NA> 19.73 <NA>
0.0353 25.74 29.75
0.0380 27.47 27.79
0.0728 36.76 6.76
0.0070 46 .63 142.58
0.0341 50.22 27.33
0.0137 53.33 65.03
0.0061 63.40 137.55
0.0409 67.77 32.33
0.1570 73.00 5.22
0.0067 74.94 170.66
0.0053 77.22 234.35
0.0219 79.44 49.81
0.0223 81.20 54.67
0.0170 83.97 61.60
0.2158 87.02 5.16
0.0213 87.48 68.77
0.0183 89.99 62.94
0.0131 92.71 91.35
0.0653 94.81 24.57
0.0948 97.71 5.17
0.0349 98.54 23.69
0.3557 105.79 3.36
0.1574 109.28 7.11
0.2356 111.44 4.69
0.0696 112.98 22.79
0.3799 121.07 3.73
0.2523 122.52 5.27
0.2824 128.16 4.43



Peak Locate Analysis Report

Peak

No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

Centroid Centroid
Channel Uncertainty
752.92 0.1415
831.00 0.0371
890.69 0.0660
916.50 0.4328
943.59 0.0634
1074.69 0.0139
1132.22 0.3404
1167.35 0.3402
1185.84 0.0910
1215.46 0.5186
1362.96 0.0527
1378.66 0.1310
1397.68 0.0116
1479.87 0.0831
1494 .98 0.0527
1556.12 0.0487
1566.64 0.0637
1587.28 0.1229
1612.46 0.4968
1622.87 0.5603
1637.63 0.3643
1652.38 0.1987
1705.06 0.0097
1732.85 0.1453
1747.76 0.3669
1816.28 0.4130
1870.77 0.1719
1905.49 0.1796
1954.07 0.3941
2014 .65 0.3284
2032.52 0.0057
2233.60 0.2179
2245.64 0.1311
2320.60 0.1979
2339.96 0.5514
2569.65 0.5185
2626.72 0.1748
2774.81 0.2364
2813.26 0.2188
3082.20 0.2114
3350.17 0.2403
3518.91 0.0126
3842 .51 0.1246
4028.57 0.1945
1.000 sigma

Errors quoted at

2-05-96 9:55:17 AM
Energy Peak
(keV) Significance

130.51 9.07
144.03 34.86
154.39 21.82
158.86 3.35
163.56 15.55
186.30 102.12
196.27 3.63
202 .43 3.92
205.58 13.52
210.71 3.02
236.29 22.23
238.98 10.24
242 .30 128.63
256.55 15.17
259.18 21.66
269 .81 24.14
271.57 19.19
275.10 11.83
279.57 3.10
281.41 3.18
283.90 3.85
286.48 7.11
295,62 183.34
300.42 10.10
303.10 4.17
314.91 3.21
324 .36 8.31
330.38 7.32
338.81 5.32
349.52 3.05
352.40 218.28
387.35 5.83
389.38 10.50
402.39 8.08
405.74 3.45
445,56 3.09
455 .46 8.02
481.15 8.14
487.81 8.94
534 .45 7.99
580.93 7.56
610.19 142 .71
666.31 16.56
698.58 14.22

Page
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Detector Name: DETOl
Sample Title: NOPI-115-GAM3
Peak Analysis Performed on: 2-05-96 9:54:26 AM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts

M 1 29- 39 32.04 5.47 5.25E+03 528.75 2.17E+04
m 2 29- 39 37.01 6.33 6.40E+03 535.72 1.95E+04
4 44 - 55 53.28 9.15 -1.57E+03 270.86 2.99E+04

M 5 60- 79 63.36 10.90  2.95E+04 2628.61 2 .43E+04
m 6 60- 79 72.83 12.55 1.70E+04 2668.85 3.06E+04
m 7 60- 79 76.14 13.12 6.89E+04 3183.09 2.63E+04
M 8 84- 118 89.44 15.43 4 .56E+04 3847 .44 3.36E+04
m 9 84- 118 93.95 16.21  6.64E+04 4523.89 3.41E+04
m 10 84- 118 97.38 16.80  2.03E+04 3459.53 3.24E+04
m 11 84- 118 103.97 17.95 7.83E+03 2305.47 3.03E+04
m 12 84- 118 110.36 19.06 1.65E+04 2850.09 2.90E+04
m 13 84- 118 114.25 19.73 9.85E+03 2468.47 2.56E+04
! 4  144- 163 148.92 25.74  7.82E+03 221.28 1.85E+04
5 144- 163 158.87 27.47 7.26E+03 207.72 1.75E+04

16 208- 216 212.47 36.76 1.33E+03 189.12 1.61E+04

17 263- 275 269.39 46.63 1.03E+05 404.83 2.32E+04

18 284- 294  290.05 50.22 8.69E+03 228.65 1.83E+04

19 302- 314  308.01 53.33 2.39E+04 286.26 2.21E+04

20 359- 372 366.04 63.40  7.29E+04 390.76 2 .90E+04

21  384- 396 391.26 67.77 9.02E+03 280.91 2.66E+04

M 22 416- 475  421.42 73.00 1.55E+03 809.11 2.32E+04
m 23 416- 475 432.58 74 .94 1.40E+05 2426.98 2 . 46E+04
m 24  416- 475  445.75 77.22 2.47E+05 2680.07 2.11E+04
m 25 416- 475  458.55 79.44  2.06E+04 1190.78 2 .20E+04
m 26 416- 475 468.69 81.20 1.78E+04 1152.06 2.17E+04
M 27 477- 575 484.64 83.97 3.78E+04 2320.99 2.39E+04
m 28 477- 575 502.24 87.02 2.72E+04 7418.60 2.28E+04
m 29 477- 575 504.93 87.48 5.79E+04 6661.89 2 .41E+04
m 30 477- 575 519.37 89.99 3.43E+04 2157.88 2.15E+04
m 31 477- 575 535.07 92.71  9.77E+04 4671.57 2.17E+04
m 32 477- 575 547.19 94.81 1.28E+04 1294.14 2.07E+04
m 33  477- 575 563.87 97.71  2.37E+03 1075.96 2.02E+04
m 34 477- 575 568.67 98.54  6.11E+03 1216.02 1.88E+04
35 602- 615 610.50 105.79 8.61E+02 219.09 1.71E+04

M 36 622- 657 630.59 109.28 1.65E+03 185.33 1.48E+04
m 37 622- 657 643.09 111.44  1.34E+03 173.62 1.50E+04
m 38 622- 657 651.97 112.98  4.93E+03 361.28 1.51E+04
M 39 694- 712 698.59 121.07  4.22E+02  98.83 1.39E+04
vO 694- 712 706.93 122.52 1.06E+03 204.84 1.36E+04
M~ 41  731- 757 739.50 128.16  4.09E+02 149.33 9.25E+03
m 42 731- 757 753.02 130.51 6.88E+02 240.11 1.07E+04
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Peak ROI ROI

‘.’ No.

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
p 6
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

58 HEREERBERXEER 82 X

=

EREREX

One or more peaks were dropped due to multiplet
First peak in a multiplet region
Other peak in a multiplet region

M
m

i

F~rors

start end

824- 839

884- 896

911- 923

935- 950
1065- 1083
1123- 1140
1161- 1193
1161- 1193
1205- 1221
1352- 1407
1352- 1407
1352- 1407
1469- 1501
1469- 1501
1545- 1594
1545- 1594
1545- 1594
1605- 1659
1605- 1659
1605- 1659
1605- 1659
1694- 1715
1724- 1755
1724- 1755
1805- 1827
1862- 1878
1895- 1913
1942- 1962
2006- 2043
2006- 2043
2222- 2257
2222- 2257
2310- 2348
2310- 2348
2560- 2581
2613- 2638
2761- 2784
2800- 2823
3070- 3092
3339- 3364
3503- 3532
3830- 3854
4016- 4044

quoted at

Peak

centroid

831.

890.

916.

943.
1074.
1132.
1167.
.87
1215.
1362.
1378.
1397.
1479.
1494,
.25

1185

1556

1566.
1586.
1612.
1623.
1637.
1652.
1705.
1732.
1748.
1816.
1870.
1905.
1954,
2015.
2032.
2233.
2245.
2320.
2340.
2569.
2626.
2774.
2813.
3082.
3350.
3518.
3842.
4028.

00
69
50
59
69
22
70

46
97
49
63
79
93

41
72
49
11
49
35
06
75
20
28
77
49
07
87
46
98
66
68
02
65
72
81
26
20
17
91
51
57

Net Peak Net Area
Uncert.

2-05-96
Energy
(keV) Area

144 .03 1.05E+04
154.39 3.98E+03
158.86  4.39E+02
163.56 2.79E+03
186.30  7.77E+04
196.27 1.45E+03
202.43 3.86E+02
205.58 2.42E+03
210.71 7.06E+02
236.29 3.95E+03
238.98 1.25E+03
242 .30 6.20E+04
256.55 1.89E+03
259.18 3.52E+03
269.81  4.53E+03
271.57 3.58E+03
275.10 2.41E+03
279.57 6.14E+01
281.41 1.70E+02
283.90  2.41E+02
286.48  4.75E+02
295.62 1.21E+05
300.42 2.45E+02
303.10 2.91E+01
314.91 6.22E+02
324.36 9.03E+02
330.38 1.01E+03
338.81 7.31E+02
349.52 3.89E+02
352.40  1.82E+05
387.35 9.40E+02
389.38 1.47E+03
402 .39 1.16E+03
405.74  8.30E+02
445.56 1.19E+02
455.46 1.08E+03
481.15 1.18E+03
487.81 1.18E+03
534.45 5.36E+02
580.93 5.01E+02
610.19 9.02E+04
666.31  2.47E+03
698.58 1.86E+03

1.000 sigma

261.
217.
203.
236.
380.

243

581

55

252

193
206

9:55:26 AM

56
41
21
03
36

.17

85.
345.
201.

97.

77.
.70
138.
223.
239.
203.
163.

55
50
11
84
36

56
64
06
90
38

.35

98.
133.
.4l
406.
258.

33.
202.
158.
176.
202.
224
603.
132.

69
09

58
30
01
64
89
65
48
29
59
38

.86
.15
155.
170.
193.
173.
171.
151.
172.
357.
152.
110.

93
38
92
60
36
24
32
56
54
62

H UV N OO0 WHHERFRONFEFOOHFE NN NN NOoOOYRR O PR

Continuum

Counts

.92E+04
.65E+04
.55E+04
.76E+04
.99E+04
.77E+04
.43E+04
.26E+04
.27E+04
.69E+03
.02E+04
.65E+03
.63E+03
.92E+03
.90E+03
.86E+03
.79E+03
.41E+03
.07E+03
.91E+03
.64E+03
.18E+04
.67E+03
.81E+03
.04E+04
.77E+03
.93E+03
.11E+04
.16E+04
.76E+03
.90E+03
.55E+03
.01E+04
.04E+04
.70E+03
.59E+03
.23E+03
.04E+03
.76E+03
.86E+03
.88E+03
.04E+03
.67E+03

de-convolution.

Page
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BACKGROUND
‘.'p**********************************************************************

Fekkhk

Detector Name:

Sample Title:
Peak Analysis Performed on:

DETO1
NOPI-115-GAM3

Peak Energy Original Orig. Area Ambient
Uncert.

No. (keV)

M 1 5
m 2 6
3 8

4 9

M 5 10.
m 6 12
m 7 13.
M 8 15.
m 9 16.
m 10 16.
m 11 17.
m 12 19.
m 13 19
M 14 25.
m 15 27
6 36.

7 46.

18 50.

19 53.

20 63.

21 67

M 22 73.
m 23 74,
m 24 77.
m 25 79.
m 26 81.
M 27 83.
m 28 87
m 29 87.
m 30 89
m 31 92.
m 32 94,
m 33 97.
m 34 98.
35 105.

M 36 109.
m 37 111.
m 38 112.
M 39 121.
m 40 122.
M 41 128.

‘.'&2 130.

A7
.33
.02
.15

90

.55

12
43
21
80
95
06

.73

74

47

76
63
22
33
40

.77

00
94
22
44
20
97

.02

48

.99

71
81
71
54
79
28
44
98
07
52
16
51

AP R PPERRPFRPOOANFHFOWOLONWAEHENNREREROUSNINORFRRNSNNOYORSNNOPRROARERENE,OOW

Area

.25E+03
.40E+03
.00E+00
.57E+03
.95E+04
. 70E+04
.89E+04
.56E+04
.64E+04
.03E+04
.83E+03
.65E+04
.85E+03
.82E+03
.26E+03
.33E+03
.03E+05
.69E+03
.39E+04
.29E+04
.02E+03
.55E+03
.40E+05
.47E+05
.06E+04
.78E+04
.78E+04
.72E+04
. 79E+04
.43E+04
. 77E+04
. 28E+04
.37E+03
.11E+03
.61E+02
.65E+03
.34E+03
.93E+03
.22E+02
.06E+03
.09E+02
.88E+02

528
535

3183

3459
2305
2850

189

390

2157

.75
.72

0.
270.
2628.
2668 .
.09
3847.
4523.

00
86
61
85

44
89

.53
.47
.09
2468.
221.
207.

47
28
72

.12
404
228.
286.

83
65
26

.76
280.
809.

2426.

2680.

1190.

1152,

2320.

7418.

6661.

.88

4671.

1294,

1075.

1216.
219.
185.
173.
361,

98.
204,
149.
240.

91
11
98
07
78
06
99
60
89

57
14
96
02
09
33
62
28
83
84
33
11

2-05-96 9:54:07 AM

Backgr.

Background Uncert.
4. 00E+01 3.04E+01
4, 00E+01 3.04E+01
1.57E+02 3.08E+01
-1.92E-01 1.63E+01
-1.92E-01 1.63E+01
-1.27E+01 1.34E+01
1.16E+01 3.50E+01
-1.20E+01 1.73E+01
7.25E+01 2 .49E+01
4. 70E+01 1.89E+01
6.88E+01  2.55E+01
-3.10E+01 1.96E+01
2.61E+02  4.01E+01
2.42E4+01 1.36E+01
9.22E+01  2.46E+01
6.68E+00 2.29E+01

SUBTRACT REPORT

Fhkkk

Subtracted Subtracted
Uncert.

Area

5.
6.
0.
-1.
2.
1.
6.
4.
6.
2.
7.
1.
9.
7.
7.
1.
1.
8.
2.
7.
9.
1.
1.
2.
2.
1.
3.
2.
5.
3.
9.
1.
2.
6.
8.
1.
1.
4,
4,
1.
4.
6.

21E+03
36E+03
00E+00
57E+03
94E+04
70E+04
89E+04
56E+04
64E+04
03E+04
83E+03
65E+04
85E+03
82E+03
27E+03
33E+03
03E+05
70E+03
39E+04
28E+04
02E+03
55E+03
40E+05
47E+05
06E+04
78E+04
78E+04
72E+04
79E+04
43E+04
75E+04
28E+04
37E+03
11E+03
61E+02
56E+03
34E+03
93E+03
16E+02
06E+03
09E+02
88E+02

NFEFNFEFWRRRNEFERRPRPRERENAOANNEEFNNONWNNPEPERERENNNMNNNNNWEREWWLWNNNNDNDNOOU WD

.30E+02
.37E+02
.00E+00
.71E+02
.63E+03
.67E+03
.18E+03
.85E+03
.52E+03
.46E+03
.31E+03
.85E+03
.47E+03
.21E+02
.08E+02
.89E+02
.06E+02
.29E+02
.86E+02
.92E+02
.81E+02
.09E+02
.43E+03
.68E+03
.19E+03
.15E+03
.32E+03
.42E+03
.66E+03
.16E+03
.67E+03
.29E+03
.08E+03
.22E+03
.19E+02
.87E+02
. 74E+02
.61E+02
.01E+02
.05E+02
.49E+02
.40E+02
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Pagk Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

‘.'No. (keV) Area Uncert. Background Uncert. Area Uncert.
43 144.03 1.05E+04 261.56 4, 83E+01 2.07E+01 1.04E+04  2.62E+02
44 154.39 3.98E+03 217.41 3.98E+03 2.17E+02
45 158.86 4.39E+02 203.21 4 . 39E+02 2.03E+02
46 163.56 2.79E+03 236.03 2.79E+03 2.36E+02
47 186.30 7.77E+04 380.36 1.65E+02 2.92E+01 7.75E+04  3.81E402
48 196.27 1.45E+03 243.17 5.02E4+01 2.63E+01 1.40E+03 2 .45E+02
M 49 202.43 3.86E+02 85.55 3.86E+02 8.55E+01
m 50 205.58 2.42E+03 345.50 -8.75E+00 2.28E+01 2.43E+03 3.46E+02
51 210.71 7.06E+02 201.11 -2.56E+01 2 .49E+01 7.32E+02 2.03E+02
M 52 236.29 3.95E+03 97.84 3.95E+03 9.78E+01
m 53 238.98 1.25E+03 77.36 7.88E+01 2.53E+01 1.17E+03 8.14E+01
m 54 242.30 6.20E+04 581.70 6.20E+04  5.82E+02
M 55 256.55 1.89E+03 138.56 1.89E+03 1.39E+02
m 56 259.18 3.52E+03 223.64 1.45E4+01  2.66E+01 3.51E+03 2.25E+02
M 57 269.81  4.53E+03 239.06 4 .53E+03 2.39E+02
m 58 271.57 3.58E+03 203.90 3.58E+03 2 .04E+02
m 59 275.10 2.41E+03 163.38 2.41E+03 1.63E+02
M 60 279.57 6.14E+01 55.35 6.14E+01 5.53E+01
m 61 281.41 1.70E+02 98.69 1.70E+02 9.87E+01
m 62 283.90 2.41E+02 133.09 2.41E+02 1.33E+02
m 63 286.48  4.75E+02 252.41 4. 75E+02 2.52E+02
64  295.62 1.21E+05 406.58 1.05E+01 4.02E+01  1.21E+05  4.09E+02
M 65 300.42 2.45E+02 258.30 2.45E+02 2.58E+02
: 6 303.10 2.91E+01 33.01 2.91E+01 3.30E+01
67 314.91 6.22E+02 202.64 6.22E+02 2.03E+02
68 324.36 9.03E+02 158.89 -2.18E+01 1.99E+01 9.25E+02 1.60E+02
69 330.38 1.01E+03 176.65 -2.16E+01 3.90E+01 1.03E+03 1.81E+02
70 338.81 7.31E+02 202.48 7.31E+02 2.02E+02
M 71 349.52 3.89E+02 224.29 3.89E+02 2.24E+02
m 72 352.40 1.82E+05 603.59 8.80E+01 2.36E+01 1.82E+05 6.04E+02
M 73 387.35 9.40E+02 132.38 9.40E+02 1.32E+02
m 74 389.38 1.47E+03 193.86 1.47E+03 1.94E+02
M 75 402.39 1.16E+03 206.15 1.16E+03 2.06E+02
m 76 405.74 8.30E+02 155.93 8.30E+02 1.56E+02
77  445.56 1.19E+02 170.38 1.19E+02 1.70E+02
78  455.46 1.08E+03 193.92 1.08E+03 1.94E+02
79  481.15 1.18E+03 173.60 1.18E+03 1.74E4+02
80 487.81 1.18E+03 171.36 1.18E+03 1.71E+02
81 534.45 5.36E+02 151.24 5.36E+02 1.51E+02
82 580.93 5.01E+02 172.32 5.01E+02 1.72E+02
83 610.19 9.02E+04 357.56 4,28E+01 1.95E+01 9.02E+04 3.58E+02
84  666.31 2.47E+03 152.54 2.47E4+03 1.53E+02
85 698.58 1.86E+03 110.62 4.50E+01  1.05E+01 1.81E+03 1.11E+02
M = First peak in a multiplet region
m = Other peak in a multiplet region

Ertors quoted at 1.000 sigma
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F*dkkk AREA CORRECTTION REPORT Fkdkk

* REFERENCE PEAK/BKG.SUBTRACT Fkdkk
B )

Detector Name: DETO1

Sample Title: NOPI-115-GAM3
Peak Analysis Performed on: 2-05-96 9:54:07 AM
Ref. Peak Energy: 0.00; Reference Date:

Peak Ratio: 0.00; Uncertainty: 0.00
Background File : E:\GENIEPC\CAMFILES\BG012196.CNF

Corrected area is: Original * Peak Ratio - Background

Peak Energy Original Orig. Area Ambient Backgr. Corrected Corrected
No. (keV) Area Uncert. Background Uncert. Area Uncert.
M 1 5.47 5.25E+03 528.75 4.00E+01  3.04E+01  5.21E+03  5.30E+02
m 2 6.33  6.40E+03 535.72 4.00E+01  3.04E+01  6.36E+03  5.37E+02
3 8.02 0.00E+00 0.00 0.00E+00  0.00E+00
4 9.15 -1.57E+03 270.86 -1.57E+03  2.71E+02
M 5 10.90  2.95E+04 2628.61 1.57E+02  3.08E+01  2.94E+04  2.63E+03
m 6 12.55 1.70E+04 2668.85 1.70E+04  2.67E+03
m 7 13.12 6.89E+04 3183.09 6.89E+04  3.18E+03
M 8 15.43  4.56E+04 3847 .44 4.56E+04  3.85E+03
m 9 16.21  6.64E+04 4523 .89 6.64E+04 4 .52E+03
’HO 16.80  2.03E+04 3459.53 2.03E+04  3.46E+03
1 17.95 7.83E+03 2305.47 7.83E+03  2.31E+03
m 12 19.06 1.65E+04 2850.09 -1.92E-01 1.63E+01 1.65E+04  2.85E+03
m 13 19.73 9.85E+03 2468.47 -1.92E-01 1.63E+01  9.85E+03  2.47E+03
M 14 25.74  7.82E+03 221.28 7.82E+03  2.21E+02
m 15 27.47 7.26E+03 207.72 -1.27E+01 1.34E+01 7.27E+03  2.08E+02
16 36.76 1.33E+03 189.12 1.33E+03  1.89E+02
17 46.63 1.03E+05 404.83 1.16E+01  3.50E+01  1.03E+05  4.06E+02
18 50.22 8.69E+03 228.65 -1.20E+01 1.73E+01  8.70E+03  2.29E+02
19 53.33 2.39E+04 286.26 2.39E+04 2.86E+02
20 63.40  7.29E+04 390.76 7.25E+01  2.49E+01  7.28E+04  3.92E+02
21 67.77 9.02E+03 280.91 9.02E+03  2.81E+02
M 22 73.00 1.55E+03 809.11 1.55E+03  8.09E+02
m 23 74.94  1.40E+05 2426.98 4.70E4+01 1.89E+01  1.40E+05  2.43E+03
m 24 77.22  2.47E+05 2680.07 6.88E+01  2.55E+01  2.47E+05  2.68E+03
m 25 79.44 2 .06E+04 1190.78 2.06E+04  1.19E+03
m 26 81.20 1.78E+04 1152.06 1.78E+04  1.15E+03
M 27 83.97 3.78E+04 2320.99 -3.10E+01 1.96E+01 3.78E+04  2.32E+03
m 28 87.02  2.72E+04 7418.60 2.72E+04  7.42E+03
m 29 87.48  5.79E+04 6661.89 5.79E+04  6.66E+03
m 30 89.99 3.43E+04 2157.88 3.43E+04  2.16E+03
m 31 92.71  9.77E+04 4671.57 2.61E+02 4 .01E+01  9.75E+04  4.67E+03
m 32 94.81  1.28E+04 1294.14 2.42E+01 1.36E+01 1.28E+04 1.29E+03
m 33 97.71  2.37E+03 1075.96 2.37E+03  1.08E+03
m 34 98.54  6.11E+03 1216.02 6.11E+03  1.22E+03
35 105.79 8.61E+02 219.09 8.61E+02  2.19E+02
w36 109.28 1.65E+03 185.33 9.22E+01  2.46E+01  1.56E+03  1.87E+02
m 37 111.44  1.34E+03 173.62 1.34E+03  1.74E+02
m 38 112.98 4.93E+03 361.28 4.93E4+03  3.61E+02
M 39 121.07 4.22E+02  98.83 6.68E+00 2.29E+01 4.16E+02  1.01E+02
m 40 122.52 1.06E+03 204.84 1.06E+03  2.05E+02
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M 41 128.16  4.09E+02 149.33 4 .09E+02 1.49E+02
™ 42 130.51 6.88E+02 240.11 6.88E+02 2.40E+02
A4
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43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
-

67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

S EEgxEERE B8 X 3=

=

5RB RE8 X

M
m

F~rors quoted at

w

2-05-96

Energy Original Orig. Area Ambient
Area

(keV)

144,
154.
158.
163.
186.
196
202.
205.
210.
236.
238
242.
256.
259.
269.
271.
275.
279.
281.
283.
286.
295.
300.
303.
314,
324,
330.
338
349.
352.
387.
389.
402.
405
445 .
455.
481.
487
534.
580.
610.
666 .
698.

03
39
86
56
30

.27

43
58
71
29

.98

30
55
18
81
57
10
57
41
90
48
62
42
10
91
36
38

.81

52
40
35
38
39

.74

56
46
15

.81

45
93
19
31
58

EFNOYUVUERERPRRPPFRPOHEFP O WNRFOUOAONNEPERENFHEFONWPRPRWRFEFOFRWSNNOWOWESNDND®SWR

.05E+04
.98E+03
.39E+02
.79E+03
. 77E+04
.45E+03
.86E+02
.42E+03
.06E+02
.95E+03
.25E+03
.20E+04
.89E+03
.52E+03
.53E+03
.58E+03
.41E+03
. 14E+01
.70E+02
.41E+02
.75E+02
.21E+05
.45E+02
.91E+01
.22E+02
.03E+02
.01E+03
.31E+02
.89E+02
.82E+05
.40E+02
.47E+03
.16E+03
.30E+02
.19E+02
.08E+03
.18E+03
.18E+03
.36E+02
.01E+02
.02E+04
.47E+03
.86E+03

261.
.41
203.
236.
380.
243,
85.
345,
201.
97.
77.
581.
138.
223.
.06
203.
163.
55.
98.
133.
252.
406 .
258.
33.
202.
158.
176.
202.
224,
603.
132.
193.
206.
155.
170.
193.
173.
171.
151.
172.
.56
152.
110.

217

239

357

1.000 sigma

Uncert.

56

21
03
36
17
55
50
11
84
36
70
56
64

90
38
35
69
09
41
58
30
01
64
89
65
48
29
59
38
86
15
93
38
92
60
36
24
32

54
62

First peak in a multiplet region
Other peak in a multiplet region

Background

4. 83E+01

1.65E+02
5.02E+01

-8.75E+00
-2.56E+01
7.88E+01

1.45E+01

1.05E+01

-2.18E+01
-2.16E+01

8 .80E+01

4. 28E+01

4. 50E+01

9:55:49 AM

Backgr.
Uncert.

2.07E+01

2.92E+01
2.63E+01

2.28E+01
2.49E+01
2.53E+01

2.66E+01

4 .02E+01

1.99E+01
3.90E+01

2.36E+01

1.95E+01

1.05E+01

Corrected
Area

1.04E+04
3.98E+03
4 .39E+02
2.79E+03
7.75E+04
1.40E+03
3.86E+02
2 .43E+03
7.32E+02
3.95E+03
1.17E+03
6.20E+04
1.89E+03
3.51E+03
4 .53E+03
3.58E+03
2 .41E+03
6.14E+01
1.70E+02
2 .41E+02
4 ,75E+02
1.
2
2
6
9
1
7
3
1
9
1
1
8
1
1
1
1
5
5
9
2
1

21E+05

.45E+02
.91E+01
.22E+02
.25E+02
.03E+03
.31E+02
.89E+02
.82E+05
.40E+02
.47E+03
.16E+03
.30E+02
.19E+02
.08E+03
.18E+03
.18E+03
.36E+02
.01E+02
.02E+04
.47E+03
.81E+03

Page 10

Corrected
Uncert.

PR WRRHRPRPPERPFEFNEEFEFOOANNHRENWWNENMFHFOURENNNREFE UV ONWEENWRNNNN

.62E+02
.17E+02
.03E+02
.36E+02
.81E+02
.45E+02
.55E+01
.46E+02
.03E+02
. 78E+01
.14E+01
.82E+02
.39E+02
.25E+02
.39E+02
.04E+02
.63E+02
.53E+01
.87E+01
.33E+02
.52E+02
.09E+02
.58E+02
.30E+01
.03E+02
.60E+02
.81E+02
.02E+02
. 24E+02
.04E+02
.32E+02
. 94E+02
.06E+02
.56E+02
. 70E+02
. 94E+02
. 74E+02
.71E+02
.51E+02
. 72E+02
.58E+02
.53E+02
.11E+02
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SPECTRUM
B R e L R L S ST N

Kk GAMMA

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold

Peak Locate Range (in channels)
Peak Area Range (in channels)
Identification Energy Tolerance

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

ANALYSTIS

2-06-96 8:51:57 AM

: NOPI-116-GAM3
: NOPI-116-GAM3

: NP116
3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

2-05-96 9:36:51 AM

80000.0 seconds
80081.2 seconds

1-16-96
277?722727
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*tkokok PEAK LOCATE REPORT Fkdkd
‘.'k**********************************************************************

Detector Name: DETO1l
Sample Title: NOPI-116-GAM3
Peak lLocate Performed on: 2-06-96 8:51:09 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak Centroid Centroid Energy Peak
No. Channel  Uncertainty (keV) Significance
1 31.63 0.0866 5.46 6.97
2 37.32 0.0564 6.35 11.68
3 47.03 0.2816 8.07 4.39
4 63.46 0.0184 10.92 27.02
5 72.00 <NA> 12.55 <NA>
6 76.09 0.0359 13.13 29.52
7 88.74 0.0373 15.43 20.28
8 94.39 0.0152 16.23 37.94
9 98.00 <NA> 16.84 <NA>
10 103.79 0.0651 17.93 12.87
11 110.40 0.0270 19.05 21.01
12 114.00 <NA> 19.69 <NA>
13 117.34 0.2034 20.27 3.11
. 14 122.06 0.3876 20.97 4.37
15 148.97 0.0330 25.75 31.08
16 158.95 0.0398 27.48 27.36
17 212.24 0.1666 36.72 5.19
18 226.88 0.3641 39.26 3.38
19 269.46 0.0115 46.65 122.17
20 290.10 0.0355 50.23 26.24
21 308.06 0.0160 53.34 55.96
22 366.08 0.0062 63.40 135.08
23 391.28 0.0426 67.77 30.51
24 421.14 0.1074 73.01 7.45
25 432.69 0.0079 74.95 148.97
26 445.87 0.0063 77.23 202.23
27 458.58 0.0247 79.46 44 .63
28 468.85 0.0252 81.21 51.72
29 484 .57 0.0186 83.98 55.62
30 493.91 0.1903 87.04 5.17
31 504.54 0.0255 87.50 59.35
32 519.38 0.0208 90.01 53.79
33 535.01 0.0134 92.72 88.46
34 547.73 0.0435 94.83 25.30
35 563.46 0.1144 97.67 4.31
36 568.89 0.0555 98.55 23.88
37 577.79 0.2573 100.12 3.39
38 610.74 0.2570 105.83 4.59
39 630.52 0.1608 109.22 6.57
W 40 642.78 0.4170 111.39 3.04
41 651.93 0.0523 112.97 24.84



Peak Locate Analysis Report

Peak

‘.’l No.

42
43
44
45
L6
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
w >
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

Centroid Centroid
Channel  Uncertainty
698.87 0.3339
707.03 0.2138
753.30 0.2093
831.00 0.0384
890.83 0.0655
943.59 0.0564
1074 .54 0.0154
1133.75 0.2871
1167.46 0.4419
1186.14 0.0807
1278.93 0.3684
1363.04 0.0520
1378.43 0.1349
1397.80 0.0139
1480.20 0.0906
1495.04 0.0625
1556.20 0.0494
1566.74 0.0613
1587.47 0.1531
1638.47 0.5110
1652.39 0.2277
1705.21 0.0090
1733.11 0.1563
1747.27 0.3405
1759.44 0.3567
1870.84 0.2171
1905.49 0.1747
1953.63 0.3437
2032.62 0.0068
2234 .11 0.2593
2246.77 0.2435
2320.75 0.1637
2338.83 0.3438
2570.32 0.3496
2626.35 0.2043
2775.23 0.2179
2813.41 0.2998
3082.97 0.5386
3350.97 0.4972
3519.19 0.0147
3842.83 0.1243
4028.51 0.2276
1.000 sigma

Errors quoted at

2-06-96 8:52:08 AM
Energy Peak
(keV) Significance

121.09 4.14
122.51 6.82
130.56 5.31
144 .03 34.88
154 .41 22.33
163.56 17.48
186.27 88.35
196.54 3.95
202.35 3.94
205.61 15.63
221.72 3.31
236.30 22.95
238.96 10.14
242 .32 110.86
256.62 13.28
259.19 18.56
269.82 23.96
271.60 19.50
275.14 9.46
284 .04 3.22
286.47 6.11
295.65 156.31
300.48 9.48
303.00 4.11
305.00 3.78
324 .37 8.02
330.38 7.64
338.73 4.59
352.43 186.88
387.37 5.86
389.54 6.36
402.38 10.21
405.64 5.39
445,68 3.73
455 .40 6.53
481.22 7.28
487 .84 6.16
534 .59 4.22
581.07 4.77
610.24 122.07
666.37 14.36
698.57 12.19

Page
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v* PEAK ANALYSTIS REPORT Fkkkk
R

Detector Name: DETO1
Sample Title: NOPI-116-GAM3
Peak Analysis Performed on: 2-06-96 8:51:29 AM

Peak Analysis From Channel: 1
Peak Analysis To Channel: 4096
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
No. start end centroid (keV) Area Uncert. Counts

M 1 29- 39 31.96 5.46  4.49E+03 477.03 1.53E+04
m 2 29- 39 37.10 6.35 5.77E+03 484.96 1.57E+04
3 45- 49 47.03 8.07 -6.20E+02 123.75 9.64E+03

M 4 60- 79 63.43 10.92 2.21E+04 2126.32 1.96E+04
m 5 60- 79 72.87 12.55 1.43E+04 2229 .64 2 .48E+04
m 6 60- 79 76.17 13.13 5.57E+04 2622.40 2.14E+04
M 7 84- 125 89.45 15.43 3.74E+04 2866.55 2.70E+04
m 8 84- 125 94 .07 16.23 6.19E+04 3473.82 2.64E+04
m 9 84- 125 97.57 16.84  1.94E+04 2511.44 2.20E+04
m 10 84- 125 103.89 17.93 7.67E+03 1730.36 2.22E+04
m 11 84- 125 110.36 19.05 1.61E+04 2202.20 2.07E+04
m 12 84- 125 114.02 19.69 9.42FE+03 2030.50 1.97E+04
p 3 84- 125 117.37 20.27  4.16E+03 1753.43 1.91E+04
4 84- 125 121.39 20.97 1.27E+03 1356.62 1.68E+04

M 15 l44- 163 148.97 25.75 7.63E+03 214.09 1.47E+04
m 16 144- 163 158.95 27.48 6.20E+03 181.26 1.39E+04
17 207- 217 212.24 36.72 1.12E+403 195.51 1.56E+04

18 224- 229 226 .88 39.26 -1.22E+02 125.39 8 .95E+03

19 263- 275 269.46 46.65 8.16E+04 360.94 1.86E+04

20 284- 295 290.10 50.23 7.63E+03 218.34 1.59E+04

21 302- 314 308.06 53.34 1.78E+04 252.87 1.75E+04

22 359- 372 366.08 63.40 6.92E+04 362.64 2.27E+04

23 384- 397 391.28 67.77 8.11E+03 264.21 2. 24E+04

M 24  416- 474  421.45 73.01  1.56E+03 598.41 1.84E+04
m 25 416- 474  432.64 74.95 1.02E+05 1719.43 1.79E+04
m 26 416- 474  445.80 77.23 1.82E+05 1929.65 1.68E+04
m 27 416- 474 458,65 79.46 1.56E+04 856.37 1.75E+04
m 28 416- 474  468.77 81.21 1.53E+04 857.54 1.59E+04
M 29 477- 584  484.72 83.98 3.21E+04 2164.70 1.96E+04
m 30 477- 584 502.36 87.04  2.01E+04 7451.59 1.83E+04
m 31 477- 584 505.01 87.50  4.22E+04 6704 .49 1.93E+04
m 32 477- 584  519.48 90.01 2.59E+04 1853.49 1.69E+04
m 33 477- 584 535.13 92.72 9.26E+04 4946.47 1.64E+04
m 34 477- 584 547.28 94.83 1.17E+04 1174.46 1.50E+04
m 35 477- 584  563.67 97.67 2.41E+03 882.61 1.45E+04
m 36 477- 584 568.74 98.55 6.51E+03 1055.55 1.43E+04
m 37 477- 584 577.81 100.12 1.01E+03 706.34 1.31E+04
38 602- 618 610.74  105.83 7.08E+02 228.52 1.64E+04
wse 622- 658 630.24 109.22 1.46E+03 180.68 1.16E+04
m 40 622- 658 642 .77 111.39 1.06E+03 167.40 1.19E+04
m 41 622- 658 651.87 112.97  4.78E+03 353.94 1.21E+04
M 42 692- 712 698.71 121.09  4.61E+02 111.17 1.06E+04
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Peak ROI ROI

‘.’ No.

m 43

44

45

46

47

48

49
M 50
m 51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
v 6
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

58X g = 3 REBE8REXXBEX

B X
|

start end

692- 712

747- 761

823- 839

883- 896

937- 949
1065- 1083
1127- 1139
1157- 1195
1157- 1195
1272- 1284
1353- 1406
1353- 1406
1353- 1406
1470- 1502
1470- 1502
1547- 1595
1547- 1595
1547- 1595
1631- 1659
1631- 1659
1694- 1714
1724- 1770
1724- 1770
1724- 1770
1859- 1881
1896- 1913
1945- 1961
2020- 2044
2225- 2257
2225- 2257
2311- 2350
2311- 2350
2561- 2580
2613- 2638
2763- 2788
2800- 2824
3072- 3094
3339- 3361
3504- 3532
3830- 3857
4016- 4044

= First peak in
= Other peak in

Peak

centroid

706.
753.
831.
890.
943,
1074.
1133.
1167.
1186.
1278.
1363.
1378.
1397.
1480.
.01

1495

1556.
1566.
1586.
1638.
1652.
1705.
1733.
1747.
1759.
1870.
1905.
1953.
2032.
2234.
2246.
2320.
%)

2339

2570.
2626.
2775.
.41
.97
3350.
.19

2813
3082

3519

3842,
4028.

a multiplet region
a multiplet region

88
30
00
83
59
54
75
26
07
93
03
33
73
16

31
54
95
30
28
21
11
59
16
84
49
63
62
07
58
66

32
35
23
97

83
51

Net Peak Net Area
Uncert.

2-06-96
Energy
(keV) Area

122.51 9.27E+02
130.56 1.07E+03
144.03 9.54E+03
154 .41 3.64E+03
163.56 2.62E+03
186.27 6.33E+04
196.54 6.06E+01
202.35 7.65E+02
205.61 2.85E+03
221.72 -2.56E+02
236.30 3.41E+03
238.96 1.17E+03
242 .32 4 . 52E+04
256.62 1.81E+03
259.19 2.83E+03
269.82 3.77E+03
271.60 2.99E+03
275.14 1.67E+03
284 .04 1.30E+02
286.47 4. 94E+02
295.65 8.97E+04
300.48 9.06E+02
303.00 3.45E+02
305.00 2.76E+02
324.37 1.15E+03
330.38 9.13E+02
338.73 4 .56E+02
352.43 1.34E+05
387.37 9.28E+02
389.54 1.22E+03
402.38 9.87E+02
405.64 6.64E+02
445.68 8.25E+01
455.40 9.26E+02
481.22 6.41E+02
487 .84 8.44E+02
534.59 5.49E+02
581.07 3.46E+02
610.24 6.72E+04
666.37 1.67E+03
698.57 1.41E+03

Errors quoted at 1.000 sigma

v

188.
199.
244
202.
177.
339.
166.
140.
332.
135.
106.

85.
503.
129.
185.
212.
181.
132.

64.
201.
348.
216.

94.

81.
179.
148.
149.
422,
122.
153.
188.
133.
139.
171.
168.
158.
135.
137.
308.
150.

97

8:52:18 AM

31
72
65
42
69
41
27
91
00
42
99
50
25
06
33
98
38
55
82
05
09
74
00
06
51
84
94
14
64
12
81
81
75
91
91
68
48
54
18
06
.65

Continuum

RFARURPUOOUNNONRNOUUUOOONNO O N~~~~O RO

Counts

.77E+03
.35E+04
.61E+04
.36E+04
. 10E+04
.S4E+04
.05E+04
.04E+04
.58E+03
.06E+03
.85E+03
.72E+03
.27E+03
.28E+03
.04E+03
.51E+03
.54E+03
.99E+03
.37E+03
.90E+03
.63E+03
.78E+03
.68E+03
.61E+03
.01E+03
.53E+03
.03E+03
.07E+04
.28E+03
.72E+03
.07E+03
.03E+03
.55E+03
.73E+03
.55E+03
.90E+03
.59E+03
.78E+03
.98E+03
.63E+03
.30E+03

Page
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BACKGROUND SUBTRACT REPORT
‘.'p**********************************************************************

Fbkkk

Detector Name:

Sample Title:
Peak Analysis Performed on:

DETO1

NOPI-116-GAM3

2-06-96 8:51:09 AM

Peak Energy Original Orig. Area Ambient
No. (keV) Area Uncert. Background
M 1 5.46  4.49E+03 477.03 4 .00E+01
m 2 6.35 5.77E+03 484.96 4.00E+01
3 8.07 -6.20E+02 123.75
M 4 10.92 2.21E+04 2126.32 1.57E+02
m 5 12.55 1.43E+04 2229.64
m 6 13.13 5.57E+04 2622.40
M 7 15.43 3.74E+04 2866.55
m 8 16.23 6.19E+04 3473.82
m 9 16.84  1.94E+04 2511.44
m 10 17.93 7.67E+03 1730.36
m 11 19.05 1.61E+04 2202.20 -1.92E-01
m 12 19.69 9.42E+03 2030.50 -1.92E-01
m 13 20.27  4.16E+03 1753.43 -1.92E-01
m 14 20.97 1.27E+03 1356.62
M 15 25.75 7.63E+03 214.09
6 27.48 6.20E+03 181.26 -1.27E+01
7 36.72 1.12E+03 195.51
18 39.26 -1.22E+02 125.39
19 46.65 8.16E+04 360.94 1.16E+01
20 50.23 7.63E+03 218.34 -1.20E+01
21 53.34 1.78E+04 252.87
22 63.40 6.92E+04 362.64 7.25E+01
23 67.77 8.11E+03 264.21
M 24 73.01 1.56E+03 598.41
m 25 74.95 1.02E+05 1719.43 4 . 70E+01
m 26 77.23 1.82E+05 1929.65 6.88E+01
m 27 79.46 1.56E+04 856.37
m 28 81.21 1.53E+04 857.54
M 29 83.98 3.21E+04 2164.70 -3.10E+01
m 30 87.04  2.01E+04 7451.59
m 31 87.50  4.22E+04 6704.49
m 32 90.01 2.59E+04 1853.49
m 33 92.72 9.26E+04 4946.47 2.61E+02
m 34 94.83 1.17E+04 1174 .46 2.42E+01
m 35 97.67 2.41E+03 882.61
m 36 98.55 6.51E+03 1055.55
m 37 100.12 1.01E+03 706.34
38 105.83 7.08E+02 228.52
M 39 109.22 1.46E+03 180.68 9.22E+01
m 40 111.39 1.06E+03 167.40
r 41 112.97  4.78E+03 353.94
09 4.61E+02 111.17 6.68E+00

@2 121

Backgr.
Uncert.

3.
3.

3.

[

04E+01
04E+01

08E+01

.63E+01
.63E+01
.63E+01

.34E+01

.50E+01

.73E+01

.49E+01

.89E+01
.55E+01

.96E+01

.01E+01
.36E+01

.46E+01

.29E+01

*hkkk

Subtracted Subtracted
Uncert.

SfPPREPERPHENREPONPRPONPNWRHRERERERPPRPOOORN R HEOONEFEP,PORNRPRPOMNWLWORERENOO RS

Area

.45E+03
.73E+03
.20E+02
.20E+04
.43E+04
.57E+04
. 74E+04
.19E+04
.94E+04
.67E+03
.61E+04
.42E+03
.16E+03
.27E+03
.63E+03
.22E+03
.12E+03
.22E+02
.16E+04
.65E+03
. 78E+04
.91E+04
.11E+03
.56E+03
.02E+05
.82E+05
.56E+04
.53E+04
.22E+04
.01E+04
.22E+04
. 59E+04
. 24E+04
.17E+04
.41E+03
.51E+03
.01E+03
.08E+02
.37E+03
.06E+03
.78E+03
.54E+02

P WHEFHRNNPOREPREFONNOOORHEPRFRPUNWNNNWRERERRERENFEFRENNOENWBNNNDNNNEBEDS

. 78E+02
.86E+02
.24E+02
.13E+03
.23E+03
.62E+03
.87E+03
.4T7E+03
.51E+03
.73E+03
.20E+03
.03E+03
.75E+03
.36E+03
.14E+02
.82E+02
.96E+02
.25E+02
.63E+02
.19E+02
.53E+02
.64E+02
.64E+02
.98E+02
.72E+03
.93E+03
.56E+02
.58E+02
.16E+03
.45E+03
.70E+03
.85E+03
.95E+03
.17E+03
.83E+02
.06E+03
.06E+02
.29E+02
.82E+02
.67E+02
.54E+02
.14E+02



Background Subtract Report

Deagk

.

m 43

44

45

46

47

48

49
M 50
m 51

52
M 53
m 54
m 55
M 56
m 57
M 58
m 59
m 60
M 61
m 62
63
64
m 65
: 6
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

=

B8 X

M
m

2-06-96 8:52:27 AM

Energy Original Orig. Area Ambient
Uncert.

(keV)

122.
130.
144,
154,
163.
186.
196.
.35

202

205.
.72
236.
238.
242,
256.
259.
269.
271.
275.
284,
286.
295,
300.
303.
305.
324.
330.
338.
352.
387.
389.
402.
.64

221

405

445,
455,
481.
487.
534,
581.
610.
666 .
698.

W
=

56
03
41
56
27
54

61

30
96
32
62
19
82
60
14
04
47
65
48
00
00
37
38
73
43
37
54
38

68
40
22
84
59
07
24
37
57

FRREFAMAMANNSMUDOANANODONOHFEOREPORFRPNWORPERRFRENWNREPRAPFRWONNNOON WORE W

Area

.27E+02
.07E+03
.54E+03
.64E+03
.62E+03
.33E+04
.06E+01
.65E+02
.85E+03
.56E+02
.41E+03
.17E+03
.52E+04
.81E+03
.83E+03
.77E+03
.99E+03
.67E+03
.30E+02
.94E+02
.97E+04
.06E+02
.45E+02
.76E+02
.15E+03
.13E+02
.56E+02
. 34E+05
.28E+02
.22E+03
.87E+02
.64E+02
.25E+01
.26E+02
.41E+02
.44E+02
.49E+02
.46E+02
.72E+04
.67E+03
.41E+03

188.
199.
244,
202.
177.
339.
166.
140.
332.
135.
106.
85.
503.
129.
185.
212,
181.
132.
64 .
201.
348.
216.
94.
81.
179.
148.
149,
422.
122.
153.
188.
133.
139.
171.
168.
158.
135.
137.
308.
150.

97

Errors quoted at 1.000 sigma

w

31
72
65
42
69
41
27
91
00
42
99
50
25
06
33
98
38
55
82
05
09
74
00
06
51
84
94
14
64
12
81
81
75
91
91
68
48
54
18
06
.65

Background

4, 83E+01
1.65E+02
5.02E+01
-8.75E+00

7.88E+01

1.45E+01

1.05E+01

-2.18E+01
-2.16E+01

8.80E+01

4.28E+01

4. 50E+01

First peak in a multiplet region
Other peak in a multiplet region

Backgr.
Uncert.

2.07E+01

N

.92E+01

2.63E+01

2.28E+01

2.53E+01

2.66E+01

4.02E+01

1.99E+01
3.90E+01

2.36E+01

1.95E+01

1.05E+01

Page
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Subtracted Subtracted
Uncert.

Area

9.
1.
9.
3.
2.
6.
1.
7.
2.
-2.
3.
1.
4.
1.
2.
3.
2.
1.
1.
4.
8.
9.
3.
2.
1.
9.
4,
1.
9.
1.
9.
6.
8.
9.
6.
8.
5.
3.
6.
1.
1.

27E+02
O7E+03
49E+03
64E+03
62E+03
31E+04
04E+01
65E+02
86E+03
56E+02
41E+03
09E+03
52E+04
81E+03
82E+03
77E+03
99E+03
67E+03
30E+02
94E+02
97E+04
06E+02
45E+02
76E+02
17E+03
34E+02
56E+02
34E+05
28E+02
22E+03
87E+02
64E+02
25E+01
26E+02
41E+02
44E+02
49E+02
46E+02
72E+04
67E+03
36E+03

OHWHRRRPRHEREFEREMEHEPMPHEEEFEOONWNOHEENREFRURGHEREWRERWRERNDNN R

.88E+02
.00E+02
.46E+02
.02E+02
. 78E+02
.41E+02
.68E+02
.41E+02
.33E+02
.35E+02
.07E+02
.92E+01
.03E+02
.29E+02
.87E+02
.13E+02
.81E+02
.33E+02
.48E+01
.01E+02
.50E+02
.17E+02
.40E+01
.11E+01
.81E+02
.54E+02
.50E+02
.23E+02
.23E+02
.53E+02
.89E+02
.34E+02
.40E+02
.72E+02
.69E+02
.59E+02
.35E+02
.38E+02
.09E+02
.50E+02
.82E+01



Area Correction Report

2-06-96 8:52:39 AM
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REPORT

PEAK/BKG.
R R e e e e

*edekk
*

Detector Name:

Sample Title:
Peak Analysis Performed on:

AREA
REFERENGCE

DETO1

NOPI-116-GAM3

Ref. Peak Energy:

Peak Ratio:
Background File :

Corrected area is: Original * Peak Ratio - Background

Peak

No. (keV)
M 1 5.46
m 2 6.35
3 8.07
M 4 10.92
m 5 12.55
m 6 13.13
M 7 15.43
m 8 16.23
m 9 16.84
ml'§0 17.93
1 19.05
m 12 19.69
m 13 20.27
m 14 20.97
M 15 25.75
m 16 27.48
17 36.72
18 39.26
19 46.65
20 50.23
21 53.34
22 63.40
23 67.77
M 24 73.01
m 25 74.95
m 26 77.23
m 27 79.46
m 28 81.21
M 29 83.98
m 30 87.04
m 31 87.50
m 32 90.01
m 33 92.72
m 34 94.83
m 35 97.67
‘.'86 98.55
m 37 100.12
38 105.83
M 39 109.22

m 40 111.

39

PR NFFONRMOYNPENWRERRFRPPRPOOARRNOFRFFOANRFEFRPORERNFEFOOWOULFENO WLE

Area

.49E+03
.77E+03
.20E+02
.21E+04
.43E+04
.57E+04
. 74E+04
.19E+04
. 94E+04
.67E+03
.61E+04
.42E+03
.16E+03
.27E+03
.63E+03
.20E+03
.12E+03
.22E+02
.16E+04
.63E+03
.78E+04
.92E+04
.11E+03
.56E+03
.02E+05
.82E+05
.56E+04
.53E+04
.21E+04
.01E+04
.22E+04
.59E+04
.26E+04
. 17E+04
.41E+03
.51E+03
.01E+03
.08E+02
.46E+03
.06E+03

0.00;
0.00;

Uncert.

477.

484,

123.
2126.
.64
2622,
2866.
3473.
2511.
1730.
2202.
2030.
1753.
1356.

214,
.26
195.
125.
360.

2229

181

218

264

856
857

4946

706

167

03
96
75
32

40
55
82
44
36
20
50
43
62
09

51
39
94

.34
252.
362.
.21

598.
1719.
1929,

87
64

41
43
65

.37
.54
2164,
7451.
6704,
1853.
W47
1174.

882.
1055.
.34
228.
180.
.40

70
59
49
49

46
61
55

52
68

2-06-96

CORRECTTION

Energy Original Orig. Area Ambient

Background

4.
4.

1.

-1.
-1.
-1.

N

00E+01
00E+01

57E+02

92E-01
92E-01
92E-01

.27E+01

.16E+01

.20E+01

.25E+01

. 70E+01
.88E+01

.10E+01

.61E+02
.42E+01

.22E+01

Reference Date:
Uncertainty:
E:\GENIEPC\CAMFILES\BG012196 .CNF

8:51:09 AM

0.00

Backgr.
Uncert.

3.
3.

3.

[

04E+01
04E+01

08E+01

.63E+01
.63E+01
.63E+01

.34E+01

.50E+01

.73E+01

.49E+01

.89E+01
.55E+01

.96E+01

.01E+01
.36E+01

.46E+01

SUBTRACT

Corrected
Area

HFR~NPFPFONEFHEFOUNPNWRHERMEMRMPFPOONFSNORRPONPR,APAFPORER YN OWLWOULENDNOOV S

.45E+03
.73E+03
.20E+02
.20E+04
.43E+04
.57E+04
. 74E+04
.19E+04
.94E+04
.67E+03
.61E+04
.42E+03
.16E+03
.27E+03
.63E+03
.22E+03
.12E+03
.22E+02
.16E+04
.65E+03
. 78E+04
.91E+04
.11E+03
.56E+03
.02E+05
.82E+05
. 56E+04
.53E+04
.22E+04
.01E+04
.22E+04
.59E+04
.24E+04
.17E+04
.41E+03
.51E+03
.01E+03
.08E+02
.37E+03
.06E+03

Fhkdk
Fkkkd

Corrected
Uncert.

HFRERNNRFPORPRPONNOOHPEFUNWNNWRERERHENEENNMNENWNDNDDNNNDE RS

.78E+02
.86E+02
.24E+02
.13E+03
.23E+03
.62E+03
.87E+03
.47E+03
.51E+03
.73E+03
.20E+03
.03E+03
.75E+03
.36E+03
. 14E+02
.82E+02
.96E+02
.25E+02
.63E+02
.19E+02
.53E+02
.64E+02
.64E+02
.98E+02
.72E+03
.93E+03
.56E+02
.58E+02
.16E+03
.45E+03
.70E+03
.85E+03
.95E+03
.17E+03
.83E+02
.06E+03
.06E+02
.29E+02
.82E+02
.67E+02



* a
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m 41 112.97 4.78E+03 353.94 4,78E+03  3.54E+02
ML 42 121.09 4.61E+02 111.17 6.68E+00 2.29E+01  4.54E+02  1.14E+02
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Area Correction Report

Do gk

o

m 43
44
45
46
47
48
49
M 50
m 51
52
M 53
m 54
m 55
M 56
m 57
M 58
m 59
m 60
M 61
m 62
63
64
65
6
67
68
69
70
M 71
m 72
M 73
m 74
75
76
77
78
79
80
81
82
83

B =

M
m

2-06-96 8:52:39 AM

Energy Original Orig. Area Ambient
Uncert.

(keV)

122.
130.
144,
154.
163.
186.
196.
202.
.61
221.
236.
238.
242.
256.
.19
269.
271.
275.
284.
286.
295.
300.
303.
305.
324,
330.
338.
352.
387.
389.
402.
405.
445,
455,
481.
487.
534.
581.
610.
666.
698.

205

259

51
56
03
41
56
27
54
35

72
30
96
32
62

82
60
14
04
47
65
48
00
00
37
38
73
43
37
54
38
64
68
40
22
84
59
07
24
37
57

HHEFAALUONDOOMNOLWOANANOYOH,OHEFOHENWOWOERAFRERNWNREEFWNNNOON WYY

Area

.27E+02
.07E+03
.54E+03
.64E+03
.62E+03
.33E+04
.06E+01
.65E+02
.85E+03
.56E+02
.41E+03
.17E+03
.52E+04
.81E+03
.83E+03
.77E+03
.99E+03
.67E+03
.30E+02
.94E+02
.97E+04
.06E+02
.45E+02
.76E+02
.15E+03
.13E+02
.56E+02
.34E+05
.28E+02
.22E+03
.87E+02
.64E+02
.25E+01
.26E+02
.41E+02
44E+02
.49E+02
.46E+02
. 72E+04
.67E+03
.41E+03

188.
199.
244 .
202.
177.
339.
166.
140.
332.
135.
106.
85.
.25

503

129.
185.
212.
181.
132.

64.
201.
348.
216.

94,

81.
179.
148.
149.
422.
122.
153.
188.
133.
139.
171.
168.
158.
135.
137.
308.
150.

97.

Errors quoted at 1.000 sigma

31
72
65
42
69
41
27
91
00
42
99
50

06
33
98
38
55
82
05
09
74
00
06
51
84
94
14
64
12
81
81
75
91
91
68
48
54
18
06
65

Background

4.83E+01
1.65E+02
5.02E+01
-8.75E+00

7.88E+01

1.45E+01

1.05E+01

-2.18E+01
-2.16E+01

8.80E+01

4.28E+01

4.50E+01

First peak in a multiplet region
Other peak in a multiplet region

Backgr.
Uncert.

2.07E+01

N

.92E+01

2.63E+01

2.28E+01

2.53E+01

2.66E+01

4.02E+01

1.99E+01
3.90E+01

2.36E+01

1.95E+01

1.05E+01

Corrected
Area

9.
1.
9.
3.
2.
6.
1.
7.
2.
-2.
3.
1.
4,
1.
2.
3.
2.
1.
1.
4,
8.
9.
3.
2.
1.
9.
4,
1.
9.
1.
9.
6.
8.
9.
6.
8.
5.
3.
6.
1.
1.

27E+02
07E+03
49E+03
64E+03
62E+03
31E+04
04E+01
65E+02
86E+03
56E+02
41E+03
09E+03
52E+04
81E+03
82E+03
77E+03
99E+03
67E+03
30E+02
94E+02
97E+04
06E+02
45E+02
76E+02
17E+03
34E+02
56E+02
34E+05
28E+02
22E+03
87E+02
64E+02
25E+01
26E+02
41E+02
44E+02
49E+02
46E+02
72E+04
67E+03
36E+03

Page 10

Corrected
Uncert.

O WHPRREPERRBPEHEB R IHHEOONWRNOARRNRHFUORHEWRRBWHRRNN NP

.88E+02
.00E+02
.46E+02
.02E+02
. 78E+02
.41E+02
.68E+02
.41E+02
.33E+02
.35E+02
.07E+02
.92E+01
.03E+02
.29E+02
.87E+02
.13E+02
.81E+02
.33E+02
.48E+01
.01E+02
.50E+02
.17E+02
.40E+01
.11E+01
.81E+02
.54E+02
.50E+02
.23E+02
.23E+02
.53E+02
.89E+02
.34E+02
.40E+02
.72E+02
.69E+02
.59E+02
.35E+02
.38E+02
.09E+02
.50E+02
.82E+01



*kkkkhhkkhkhhhhdkhhhhikihkkikhhkihikikkhkhkikikikdkkkhkkkkdkkkkkkkikikikkkikik

Fkkkk GAMMA SPECTRUM ANALYSTIS *kkkk
B L e e e e e e e e

Report Generated On

Sample Title
Spectrum Description

2-07-96 9:24:26 AM

: NOPI-117-GAM3
: NOPI-117-GAM3

Sample Identification : NP117

Sample Type :

Sample Geometry

Peak Locate Threshold 3.00

Peak Locate Range (in channels) 1 - 4096
Peak Area Range (in channels) : 1 - 4096
Identification Energy Tolerance : 1.000 keV

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On 1-16-96

‘ Efficiency Calibration Used Done On ?2??7272??7?
“')(1 w

o
P\

* ,°
NI
~ '
00 NIV
/ !

0.000E+00 Unit

2-06-96 8:50:12 AM

80000.0 seconds
80036.8 seconds



Peak Locate Analysis Report

2-07-96 9:24:39 AM

Page 2

L L e L o T e L e R R R e T R R R R Rk R

debdekk

PEAK

LOCATE

REPORT

*kkkk

kkkkkkdkkkkhkkkkikikkkikikkikikikkkkkikkkkkkkkkkkkikhkihhkihkhkkdkdirkkk

Detector Name:
Sample Title:
Peak Locate Performed on:
Peak Locate From Channel:
Peak Locate To Channel:
Peak Search Sensitivity:

Peak
No.

oo~ PN

Centroid
Channel

37.
63.
76.
88.
94.
98.

103

110.
114.
148.
158.
212.
269.
290.
308.
366.
391.
420.
432.
445,
458,
468.
484
494,
504.
519.
535.
547.
568.
652.
707.
745.
752.
831.
891.
915.
944 .

1074
1186
1363
1378

38
47
06
75
42
00
.86
43
15
84
78
17
50
09
07
10
34
78
69
92
56
91
59
12
60
43
03
94
86
12
19
59
91
07
18
b4
20
.95
.03
.14
.52

DETO1
NOPI-117-GAM3

Centroid
Uncertainty

0.1016
0.0270
0.0562
0.0608
0.0264
<NA>

.1145
.0479
.1594
.0615
.0669
.2212
.0174
.0600
.0234
.0108
.0752
.4450
.0116
.0095
.0372
.0423
.0293
.2446
.0378
.0314
.0230
.1013
.1066
.0829
.5262
.3289
.3158
.0678
.1149
.3678
.1318
.0252
.1286
.0871
.1023

[eNeoNoNoNeoNoNeoNoleoNoNoNoNoNoNoNoNoNoRoNoNoNeoNeNoNeoRoNoRo oo o No NNl

2-07-96 9:23:43 AM

4

Energy

(keV)

6.
10.
13.
15.
l6.
16.
17.
19.
19.
25.
27.
36
46 .
50.
53.
63.
67.
72.
74.
77.
79.
81.
83.
85.
87.
90.
92.
94.
98.

113.
122.
129.
130.
144,
154.
158.
163.
186.
205.
236.
238.

40
92
11
43
24
83
94
09
73
74
47

71

65
22
34
41
78
99
95
24
46
22
98
77
37
01
73
87
57
01
56
17
44
05
47
68
67
34
61
33
99

1
096
3.00

Peak

Significance

5.
17.
18.
12.
20.

82
95
60
70
31

<NA>

8.
11.
6.
16.

15

54
13
03
57

.57
5.
81.
15.
38.
78.
18.
3.
101.
139.
29.
31.
36.
3.
41.
34,
51.
15.
12.
14.
3.
3.
4,
19.
12.
3.
11.
60.
10.
13.
14.

17
01
42
11
25
15
47
23
23
52
16
58
79
74
04
22
19
33
69
25
03
27
74
50
01
01
59
89
62
84



Peak Locate Analysis Report

Peak

'I' No.
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

®:
66
67
68
69

Centroid
Channel

1397.
1480.
1495,
1556.
1566.
1587.
1652.
1705.
1733.
1748.
1759.
1817.
1871.
1905.
.86
2032.
.07
2246.
2321.
.02
2741.
2774.
2812.
3350.
3367.
3519.
3843.
4027.

1953

2234

2627

91
53
16
45
58
94
00
29
53
09
08
33
14
87

76

79
38

07
42
34
72
86
36
16
57

Centroid
Uncertainty

[eNeNeoloNoNoNoNeNeoNoNeNoNoNoNoNeNeololoNoRoNeNoNeoNeNoNeNol

.0150
.1777
.1392
L1277
.1238
.2250
.2611
.0130
.2533
L4276
.4521
.4260
.2707
.3363
.3432
.0125
.2182
.3242
.3574
.3556
.3300
.3165
.3011
.3594
.5695
.0217
.1803
.6286

Errors quoted at 1.000 sigma

2-07-96 9:24:39 AM

Energy

(keV)

242.
256.
259.
269.
271.
275.
286.
295.
300.
303.
305.
315.
324,
330.
338.
352.
387
389.
402
455.
475.
481.
487
580.
584.
610
666.
698.

34
65
22
87
55
21
42
66
55
14
01
09
42
45
77
45

.43

49

.51

51
29
08

.65

94
10

.27

43
41

Peak

Significance

76.
9.

11

-
(=]
[ )]

=
o

COoO,fwWwbouvwpphpP,PuvoAPPLWLL

= 0o

87
03

A1
12.
10.

6.
.87
.69
.64
.34
.09
.41
.98
.43
.86
.82
.17
.97
.51
.86
.45
.24
.12
.57
.64
31
.30
.10

18
53
98

Page
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*

Detector Name:
Sample Title:

PEAK

Peak Analysis To Channel:

Peak ROI ROI
start end

No.

VoL P~WwWN -

BEREEBEBB R

BEEEBEXBEBBHER
N
w

35-
60-
73-
84-
84-
84-
84-
84-
84-
144 -
144-
208-
263-
284-
302-
359-
384-
416-
416-
416-
416-
416-
477 -
477 -
477-
477 -
477-
477 -
561-
647 -
702-
737-
737-
823-
885-
910-
939-
1065-
1176-
1355-
1355-
1355-

39
66
79
118
118
118
118
118
118
163
163
217
274
294
314
372
398
474
474
474
474
474
554
554
554
554
554
554
573
657
712
757
757
839
898
920
952
1083
1193
1407
1407
1407

DETO1
NOPI-117-GAM3
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak Energy
centroid (keV)
37.38 6.40
63.47 10.92
76.06 13.11
89.48 15.43
94.12 16.24
97.51 16.83
103.94 17.94
110.58 19.09
114.25 19.73
148.90 25.74
158.87 27.47
212.17 36.71
269.50 46.65
290.09 50.22
308.07 53.34
366.10 63.41
391.34 67.78
421.36 72.99
432.67 74.95
445,83 77.24
458.64 79.46
468.82 81.22
484.72 83.98
495.02 85.77
504.29 87.37
519.50 90.01
535.18 92.73
547 .49 94 .87
568.86 98.57
652.12 113.01
707.19  122.56
745.29  129.17
752.61 130.44
831.07 144.05
891.18 154.47
915.44 158.68
944.20 163.67
1074.95 186.34
1186.03  205.61
1363.18 236.33
1378.52  238.99
1397.85  242.34

2-07-96 9:24:01 AM

NFFRFHFROOGNENMNMEWNRFEFNDMNEHENDPWHENNDNNEFEOUOUDNORSNWNONWEAENNDMNWLWUNDONDEND W

REPORT

1

4096

Net Peak Net Area Continuum

Area

.36E+03
.07E+03
.39E+04
.46E+04
.O5E+04
.23E+03
.64E+03
.58E+03
.20E+03
.55E+03
.32E+03
.49E+02
.57E+04
.76E+03
.01E+03
.40E+04
.17E+03
.05E+02
.82E+04
.49E+04
.07E+03
.89E+03
.27E+04
.73E+02
.81E+04
.21E+04
.24E+04
.20E+03
.46E+03
.24E+03
.45E+02
.36E+02
.04E+02
.64E+03
.40E+03
.62E+01
.09E+03
.63E+04
.55E+02
.38E+03
.61E+03
.16E+04

Uncert.

99
148
204

1054
1219

900.
648.
768.
669.
145.
136.
120.
234,
135.
167.
226.
184.
297.
891.
1013.
428.
408.
755.
425.
989.
726.
1050.
524,
135.
116.
105.
72.
109.
159.
135.
104.
126.
222.
136.
70.
72.
324,

.66
.97
.18
.41
.99
40
00
22
57
00
07
36
15
04
46
57
81
42
84
83
00
43
48
94
68
12
83
92
99
10
63
70
15
93
78
77
17
96
89
39
38
11

WWwWwuUuohuPpPAANOOOPULONSNODODOODOOOEANNNOFEFOUNOAONOOULMULOOEVOERRFEWYVONWD

Counts

.12E+03
.94E+03
.43E+03
.12E+04
.14E+04
.79E+03
.02E+04
.69E+03
.64E+03
.60E+03
.39E+03
.20E+03
.61E+03
.49E+03
.61E+03
.96E+03
.08E+04
.07E+03
.79E+03
.19E+03
42E+03
.70E+03
.71E+03
.55E+03
.29E+03
.44E+03
.52E+03
.21E+03
.08E+03
.14E+03
.58E+03
.00E+00
.00E+00
.00E+03
.16E+03
.62E+03
.36E+03
.94E+03
.50E+03
.52E+03
.67E+03
.18E+03

*kkkk
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Peak ROI ROI

.No. start end

43
44
45
46
47
48
49
50
51
m 52

53

54

55

56

57
M 58
m 59
60
61
62
63
64

M 65
.
7
68

69

BHERXB X

B =

1470-
1470-
1546-
1546-
1546-
1645-
1694-
1725-
1725-
1725-
1809-
1861-
1897-
1945-
2021-
2225-
2225-
2312-
2614-
2731-
2764-
2802-
3336-
3336-
3504 -
3830-
4015-

1505
1505
1597
1597
1597
1659
1715
1768
1768
1768
1825
1882
1913
1961
2044
2255
2255
2330
2637
2754
2784
2822

3381

3381
3534
3857
4043

M = First peak in
m = Other peak in

Peak

centroid

1480.
1495.
1556.
1566.
1587.
1652.
1705.
1733.
1748.
1759.
1817.
1871.
1905.
1953.
.76

2032

2234,
2246.
2321.
2627.
2741.
2774.
2812.
3350.
.43

3368

3519.
.16
.57

3843
4027

a multiplet region
a multiplet region

37
16
58
27
40
00
29
46
45
20
33
14
87
86

42
34
38
02
07
42
34
22

36

2-07-96 9:24:49 AM

Energy
(keV)

256.
259.
269.
271.
275.
286.
295,
300.
303.
.01

305

315.
324.
330.
338.
352.
387.
389.
402.
455,
475.
481.
.65

487

580.
584,
610.
666.
698.

Errors quoted at 1.000 sigma

65
22
87
55
21
42
66
55
14

09
42
45
77
45
43
49
51
51
29
08

94
10
27
43
41

Net Peak Net Area Continuum

AV WWWNPFWNFUVLDLOAWRERERPRHEFEFWSsWNSPE-E®©

Area

.00E+02
.30E+03
49E+03
.16E+03
.60E+02
.29E+02
.14E+04
.81E+02
.85E+02
.62E+02
.86E+02
.65E+02
.92E+02
.49E+02
.13E+04
.44E+02
.00E+02
.35E+02
.08E+02
.70E+01
.12E+02
.94E+02
.25E+02
.07E+02
.07E+04
.85E+02
. 79E+02

Uncert.

88

132.
132.
107.
78.
94
236.
122.
66.
60.
94.
117.

95

101.
281.
71.

98

104.
108.
103.
91.
92.
88.
84.
208.

98
64

.89
44
98
78
63
03
64
56
44
61
37
22
.57
47
10
96
.70
10
20
48
27
13
76
34
99
.68
.60

VMENNRNNNNNNWWWEREWOWRNWNRNDNDNDWNDWWWWW

Counts

.33E+03
.23E+03
.37E+03
.20E+03
.41E+03
.95E+03
.90E+03
.62E+03
.53E+03
.47E+03
. 78E+03
.54E+03
.85E+03
.18E+03
.45E+03
.16E+03
.14E+03
.17E+03
.87E+03
.66E+03
.18E+03
.26E+03
.19E+03
.52E+03
.67E+03
.96E+03
.92E+02

Page
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Fkkkkddkdkkhdkkkkikkkkihkkkhkkkkihkidkhkidhdkkikkhhkkhhkhidhikkhkhdkidhiiiik

BACKGROUND SUBTRACT REPORT
Fdekdedddedddkedek ok kodokkkkkkkkkkkkkkkkkkhkkkkkkkkhkkkdkdkdkkkdokkkkdkiokk

*kkkk

Detector Name:
Sample Title:
Peak Analysis Performed on:

Peak

W~y &~ W

BERXREEBEEBR

BEEEBEBEBREBBEBBEBRX
N
w

=
w
N

DETO1

NOPI-117-GAM3

2-07-96 9:23:43 AM

Energy Original Orig. Area Ambient
Background Uncert.

(keV)

6.
10.
13.
15.
16.
16.
17.
19.
19.
25.
27.
36.
46
50.
53.
63.
67.
72.
74.
77.
79.
81.
83.
85.
87.
90.
92
94.
98.

113.
122.
129.
130.
144,
154.
158.
163.
186.
205
236.
238.
242.

40
92
11
43
24
83
94
09
73
74
47
71

.65

22
34
41
78
99
95
24
46
22
98
77
37
01

.73

87
57
01
56
17
44
05
47
68
67
34

.61

33
99
34

NHEFHOMNMHENEFEWNRNHENMPWHNNFHONOEYNWNONWENNWUNGONENOR

Area

.36E+03
.07E+03
.39E+04
.46E+04
.05E+04
.23E+03
.64E+03
.58E+03
.20E+03
.55E+03
.32E+03
.49E+02
.57E+04
.76E+03
.01E+03
.40E+04
.17E+03
.05E+02
.82E+04
.49E+04
.07E+03
.89E+03
.27E+04
.73E+02
.81E+04
.21E+04
. 24E+04
.20E+03
.46E+03
.24E+03
.45E+02
.36E+02
.04E+02
.64E+03
.40E+03
.62E+01
.09E+03
.63E+04
.55E+02
.38E+03
.61E+03
.16E+04

Uncert.

99.
148.
204,
1054.
1219.

900.
.00

648

768.
669.
145.
136.
120.
234
135.
167.
226.
184.
297.
891.
1013.
428.
408.
755.
425.
989.
726.
1050.
524.
135.
116.
105.
72.
109.
159.
135.
104.
126.
222.
136.
70.
72.
324,

66
97
18
41
99
40

22
57
00
07
36
15
04
46
57
81
42
84
83
00
43
48
94
68
12
83
92
99
10
63
70
15
93
78
77
17
96
89
39
38
11

4,
1.

-1.
-1.

(o) S

N

00E+01
57E+02

92E-01
92E-01

.27E+01

.16E+01
.20E+01

.25E+01

.70E+01
.88E+01

.10E+01

.61E+02
.42E+01

.83E+01

.65E+02
. 75E+00

.88E+01

Backgr.

3
3

=

(9%

N

.04E+01
.08E+01

.63E+01
.63E+01

.34E+01

.50E+01
.73E+01

.49E+01

.89E+01
.55E+01

.96E+01

.01E+01
.36E+01

.07E+01

.92E+01
.28E+01

.53E+01

*hRhk

Subtracted Subtracted
Area

1.
8.
2.
1.
2.
6.
2.
5.
3.
2.
2.
4.
3.
2.
8.
2.
3.
7.
4,
8.
7.
5.
1.
7.
2.
1.
3.
4.
2.
1.
2.
1.
2.
3.
1.
-2.
1.
2.
8.
1.
1.
2.

32E+03
91E+03
39E+04
46E+04
05E+04
23E+03
64E+03
58E+03
20E+03
55E+03
34E+03
49E+02
57E+04
77E+03
01E+03
39E+04
17E+03
05E+02
81E+04
4L8E+04
07E+03
89E+03
27E+04
73E+02
81E+04
21E+04
22E+04
18E+03
46E+03
24E+03
45E+02
36E+02
04E+02
59E+03
40E+03
62E+01
09E+03
61E+04
64E+02
38E+03
53E+03
16E+04

Uncert.

.04E+02
.52E+02
.04E+02
.05E+03
.22E+03
.00E+02
.48E+02
.68E+02
.70E+02
.45E+02
.37E+02
.20E+02
.37E+02
.36E+02
.67E+02
.28E+02
.85E+02
.97E+02
.92E+02
.01E+03
.28E+02
.08E+02
.56E+02
.26E+02
.90E+02
.26E+02
.05E+03
.25E+02
.36E+02
.16E+02
.06E+02
.27E+01
.09E+02
.61E+02
.36E+02
.05E+02
.26E+02
.25E+02
.39E+02
.04E+01
.67E+01
. 24E+02

WNNFRRNRRPRRRRPNPRPRRORNOYOPRNERRPONRPNNFEFRENRRRPONGOORRNRE -
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Pagk Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

‘Io . (keV) Area Uncert. Background Uncert. Area Uncert.
M 43 256.65 8.00E+02 88.89 8.00E+02 8.89E+01
m 44 259.22 1.30E4+03 132.44 1.45E+01 2.66E+01 1.29E+03 1.35E+02
M 45 269.87 1.49E+03 132.98 1.49E+03 1.33E+02
m 46 271.55 1.16E+03 107.78 1.16E+03 1.08E+02
m 47 275.21 7 .60E+02 78.63 7.60E+02 7.86E+01
48 286 .42 3.29E+02 94.03 3.29E+02 9.40E+01
49 295.66 4 . 14E4+04 236.64 1.05E+01 4.02E+01 4, 14E+04 2 .40E+02
M 50 300.55 3.81E+02 122.56 3.81E+02 1.23E+02
m 51 303.14 1.85E+02 66.44 1.85E+02 6.64E+01
m 52 305.01 1.62E+02 60.61 1.62E+02 6.06E+01
53 315.09 1.86E+02 94 .37 1.86E+02 9.44E+01
54 324.42 4 .65E+02 117.22 -2.18E+01 1.99E+01 4 ,87E+02 1.19E+02
55 330.45 1.92E+02 95.57 -2.16E+01 3.90E+01 2.13E+02 1.03E+02
56 338.77 3.49E+02 101.47 3.49E+02 1.01E+02
57 352.45 6.13E+04 281.10 8.80E+01 2.36E+01 6.12E+04 2.82E+02
M 58 387.43 3.44E+02 71.96 3.44E+02 7.20E+01
m 59 389.49 5.00E+02 98.70 5.00E+02 9.87E+01
60 402.51 1.35E+02 104.10 1.35E+02 1.04E+02
61 455.51 2.08E+02 108.20 2.08E+02 1.08E+02
62 475.29 3.70E+01 103.48 3.70E+01 1.03E+02
63 481.08 4 ,12E+02 91.27 4,12E+02 9.13E+01
64 487 .65 2.94E+02 92.13 2.94E+02 9.21E+01
M 65 580.94 3.25E+02 88.76 3.25E+02 8.88E+01
il 6 584.10 3.07E+02 84.34 2.12E+01 1.69E+01 2.86E+02 8.60E+01
67 610.27 3.07E+04 208.99 4, 28E+01 1.95E+01 3.06E+04 2.10E+02
68 666.43 8.85E+02 98.68 8.85E+02 9.87E+01
69 698.41 6.79E+02 64.60 4 .50E+01 1.05E+01 6.34E+02 6.54E+01

M = First peak in a multiplet region
m = Other peak in a multiplet region

Errors quoted at 1.000 sigma
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*hkkhdhkdkdhkkkdhkkkdhkdkkhkkkikkkikidhddhhkkhkhkkhkihdkidddhkkhkdrkhkirkik

*kkkk AREA CORRECTION REPORT Fkkkk
* REFERENCE PEAK/BKG.SUBTRACT Fkkkk
FRF Ik dddkdekdodkdokedokkdokokkkdokkkkokkkkkkokkkkkkkdokkikkkkdokdkdkddkddokkkkdkkdkdokkkkk

Detector Name: DETOl

Sample Title: NOPI-117-GAM3
Peak Analysis Performed on: 2-07-96 9:23:43 AM
Ref. Peak Energy: 0.00; Reference Date:

Peak Ratio: 0.00; Uncertainty: 0.00
Background File : E:\GENIEPC\CAMFILES\BG012196.CNF

Corrected area is: Original * Peak Ratio - Background

Peak Energy Original Orig. Area Ambient Backgr. Corrected Corrected
No. (keV) Area Uncert. Background Uncert. Area Uncert.

1 6.40 1.36E+03  99.66 4,00E+01 3.04E+01 1.32E+03  1.04E+02

2 10.92 9.07E+03 148.97 1.57E+02 3.08E+01 8.91E+03  1.52E+02

3 13.11 2.39E+04 204.18 2 .39E+04  2.04E+02

M 4 15.43 1.46E+04 1054.41 1.46E+04  1.05E+03

m 5 16.24  2.05E+04 1219.99 2.05E+04  1.22E+03

m 6 16.83 6.23E+03 900.40 6.23E+03  9.00E+02

m 7 17.94  2.64E+03 648.00 2.64E+03  6.48E+02

m 8 19.09 5.58E+03 768.22 -1.92E-01 1.63E+01 5.58E+03  7.68E+02

m 9 19.73 3.20E+03 669.57 -1.92E-01 1.63E+01 3.20E+03  6.70E+02

‘0 25.74  2.55E+03 145.00 2 55E+03  1.45E+02

1 27.47 2.32E+03 136.07 -1.27E+01  1.34E+01  2.34E+03 1.37E+02

12 36.71  4.49E+02 120.36 4.49E+02  1.20E+02

13 46 .65 3.57E+04 234.15 1.16E+01 3.50E+01 3.57E+04  2.37E+02

14 50.22 2.76E+03 135.04 -1.20E+01 1.73E+01 2.77E+03  1.36E+02

15 53.34 8.01E+03 167.46 8.01E+03 1.67E+02

16 63.41  2.40E+04 226.57 7.25E+01  2.49E+01  2.39E+04  2.28E+02

17 67.78 3.17E+03 184.81 3.17E+03 1.85E+02

M 18 72.99  7.05E+02 297.42 7.05E+02  2.97E+02

m 19 74.95 4.82E+04 891.84 4.70E+01 1.89E+01 4.81E+04  8.92E+02

m 20 77.24  8.49E+04 1013.83 6.88E+01  2.55E+01 8.48E+04 1.01E+03

m 21 79.46  7.07E+03 428.00 7.07E+03  4.28E+02

m 22 81.22 5.89E+03 408.43 5.89E+03  4.08E+02

M 23 83.98 1.27E+04 755.48 -3.10E+01 1.96E+01 1.27E+04  7.56E+02

m 24 85.77  7.73E+02 425.94 7.73E402  4.26E+02

m 25 87.37 2.81E+04 989.68 2.81E+04  9.90E+02

m 26 90.01 1.21E+04 726.12 1.21E+04  7.26E+02

m 27 92.73 3.24E+04 1050.83 2.61E+02 4 .01E+01  3.22E+04  1.05E+03

m 28 94.87  4.20E+03 524.92 2.42E+01 1.36E+01 4.18E+03  5.25E+02

29 98.57 2.46E+03 135.99 2 .46E+03  1.36E+02

30 113.01 1.24E+03 116.10 1.24E+03  1.16E+02

31 122.56 2.45E+02 105.63 2.45E+02  1.06E+02

M 32 129.17 1.36E+02 72.70 1.36E+02 7.27E+01

m 33 130.44  2.04E+02 109.15 2.04E+02 1.09E+02

34  144.05 3.64E+03 159.93 4.83E+01 2.07E+01  3.59E+03 1.61E+02

35 154.47 1.40E+03 135.78 1.40E+03  1.36E+02

6 158.68 -2.62E+01 104.77 -2.62E+01  1.05E+02

37 163.67 1.09E+03 126.17 1.09E+03 1.26E+02

38 186.34  2.63E+04 222.96 1.65E+02 2.92E+01 2.61E+04  2.25E+02

39 205.61 8.55E+02 136.89 -8.75E+00 2.28E+01 8.64E+02  1.39E+02

M 40 236.33 1.38E+03 70.39 1.38E+03  7.04E+01
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m 41  238.99 1.61E+03 72.38 7.88E+01  2.53E+01 1.53E+03 7.67E+01
m 42 242 .34  2.16E+04 324.11 2.16E+04  3.24E+02
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Pagk

0.

43
44
45
46
47
48
49
50
51
m 52
53
54
55
56
57
M 58
m 59
60
61
62
63
64
M 65
6
67
68
69

BEERE =X

B X

M = First peak in a multiplet region
m = Other peak in a multiplet region

Errors quoted at

2-07-96 9:25:09 AM

Energy Original Orig. Area Ambient
Area

(keV)

256.
259.
269.
271.
275.
286.
295.
300.
303.
305.
315.
324.
330.
338.
352.
387
389.
402.
455.
475.
481.
487.
580.
584.
610.
666.
698.

65
22
87
55
21
42
66
55
14
01
09
42
45
77
45

.43

49
51
51
29
08
65
94
10
27
43
41

R WWWNPFPFWNDHFEFOUVWOWRERERRFRFRFEWE W HO®

.00E+02
.30E+03
.49E+03
.16E+03
.60E+02
.29E+02
. 14E+04
.81E+02
.85E+02
.62E+02
.86E+02
.65E+02
.92E+02
.49E+02
.13E+04
.44E+02
.00E+02
.35E+02
.08E+02
.70E+01
.12E+02
.94E+02
.25E+02
.07E+02
.07E+04
.85E+02
.79E+02

88.
132,
132.

107

78.
94.
236.
122.
66.
60.
94,
117.
95.
101.
281.
71.
98.
104.
108.
103.
91.
92.
88.

84

208.

98
64

1.000 sigma

Uncert.

89
44
98
.78
63
03
64
56
44
61
37
22
57
47
10
96
70
10
20
48
27
13
76
.34
99
.68
.60

-2.
-2.

.45E+01

.05E+01

18E+01
16E+01

.80E+01

.12E+01
.28E+01

.50E+01

Backgr.

=

-

Background Uncert.

.66E+01

.02E+01

.99E+01
.90E+01

.36E+01

.69E+01
.95E+01

.05E+01

Corrected
Area

AW WNWNPOLONNMHEUOUDWOOWNPPHRRPRPRPWPRRWLWIPEPERPRPRPEE

.00E+02
.29E+03
.49E+03
.16E+03
.60E+02
.29E+02
.14E+04
.81E+02
.85E+02
.62E+02
.86E+02
.87E+02
.13E+02
.49E+02
.12E+04
.44E+02
.00E+02
.35E+02
.08E+02
.70E+01
.12E+02
.94E+02
.25E+02
.86E+02
.06E+04
.85E+02
.34E+02

Page 10

Corrected
Uncert.

ANANONOVOOOOHEFEFPFOUNNNHEEFEP OO NOYSNREFEE

.89E+01
.35E+02
.33E+02
.08E+02
.86E+01
.40E+01
.40E+02
.23E+02
.64E+01
.06E+01
.44E+01
.19E+02
.03E+02
.01E+02
.82E+02
.20E+01
.87E+01
.04E+02
.08E+02
.03E+02
.13E+01
.21E+01
.88E+01
.60E+01
.10E+02
.87E+01
.54E+01
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SPECTRUM

ANALYSTIS Fhkkk

o S s o e R I L S R Rk R kR R R R R R S S R R e o ek kT

Report Generated On

Sample Title

Spectrum Description
Sample Identification
Sample Type

Sample Geometry

Peak Locate Threshold
Peak Locate Range (in channels)
Peak Area Range (in channels)

Identification Energy Tolerance :

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

Energy Calibration Used Done On
Efficiency Calibration Used Done On

2-13-96 8:49:09 AM

: NOPI-118-GAM3
: NOPI-118-GAM3

: NP118
3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

2-12-96 10:03:18 AM

80000.0 seconds
80027.6 seconds

1-16-96
227722727



Peak Locate Analysis Report

2-13-96 8:49:20 AM

Page 2

dkkkkkkkhdkkkkkkkhkkkhkkkkihkklkhkhrkikkkkkkkihkiidkhhhhdhhhhkiidiikkx

LOCATE
LR T R o R e e e e e R e kR e R R R R et e e R e e

*+kkk

PEAK

Detector Name:
Sample Title:
Peak Locate Performed on:
Peak Locate From Channel:
Peak Locate To Channel:
Peak Search Sensitivity:

Peak
No.

OO oo~ W

Centroid

Channel

37.

63

76.
88.
94 .
98.
103.
110.
114.

149
159

212.
269.
290.
308.
316.
366.
376.
391.
432,
446,
458.
469.
484,
504,
519.
535.
548.
569.
652.
752.
831.
891.
943.

1075
1186
1363
1378
1398
1480
1495

21
.46
17
81
54
00
77
42
00
.08
.13
58
68
05
22
31
23
12
54
92
04
85
04
82
69
55
26
11
08
32
89
24
27
98
.57
.94
.74
.96
.44
.99
.77

DETO1

NOPI-118-GAM3

Centroid
Uncertainty

eNoNoNoNoNoNeRoNeNoNeNoNoNoNeNeRoNoNeNeNolNolNoNelNolN oo Nol C)C)C)C)é [eNeoNeNoNoNoNoNol

.1402
.0340
.0710
.0864
.0306
.0000
.3243
.0626

7

.0807
.1036
.1248
.0145
.0932
.0295
.2099
.0232
.3332
.0994
.0144
.0064
.0458
.0315
.0409
.0449
.0353
.0311
.1247
.1383
L1122
.2486
.0962
.1465
.2288
.0274
.2019
.1667
.0754
.0230
.1827
.1401

2-13-96 8:48:28 AM

4

Energy

(keV)

6.
10.
13.
15.
16.
16.
17.
19.
19.
25.
27.
36.
46.
50.
53.
54.
63.
65.
67.
74.
77.
79.
81.
84.
87
90.
92.
94.
98.

113.
130.
144
154,
163.
186.
205
236.
239.
242,
256
259.

37
92
13
46
25
85
94
07
75
78
51
78
69
22
37
78
44
20
82
98
27
49
26
00

.41

05
78
92
61
05
49

.08

49
63
45

.76

43
07
44

.75

34

REPORT

1
096
3.00

Peak

Significance

6.
14.
14.
10.
16.

3.

3.

8.

05
66
02
08
18
21
75
60

<NA>

12.
8.
4.

66
8.

30.
3.

58.
3.

11.

91.

121.

28.

25.

29.

35.

29.

39.

11.
9
9.
3.

14.
8.
5.

54.
5.
9.

14.

63.
6.

11.

04
86
34

.77

71
50
22
82
15
51
50
80
34
00
32
03
61
68
77

.67

39
29
62
82
74
58
55
23
86
71
59
02

*hkkk



Peak Locate Analysis Report

Peak

'I. No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

Centroid
Channel

1557.
1567.
1587.
1705.
1733.
1870.
1905.
1954,
2033.
2234,
2247 .
2321.
2389.
2576.
.09

2628

2714,
2777.
2814.
3369.
3491.
3520.
3844,
4029.

15
59
50
98
69
97
74
81
59
98
04
02
07
53

03
44
64
11
90
70
61
34

Centroid
Uncertainty

ool NoleNoNoNeNoNoNeNeRoNoleNeNo NolleNeNolN ol el

.1272
.1550
.2596
.0189
.3921
.3661
.4468
.2749
.0113
.2994
.3420
L4497
.5744
L4412
.5211
.4785
.5390
.5231
.5362
.4910
.0247
.2306
.2811

Errors quoted at 1.000 sigma

2-13-96 8:49:20 AM

Energy

(keV)

269.
271.
275.
295.
300.
324,
330
338.
352.
387.
389.
402.
414,
446,
455,
470.
481.
488.
584,
605.
610.
666.
698.

99
73
19
78
59
39

.42

93
60
65
46
45
25
76
70
60
60
05
21
56
53
68
72

Peak

Significance

\O

Pt
-

NoONWWWWWWwwwwPscPRPEPRPRUUWWEPEWOVoWY

~I

.04
31
.67
.17
.35
.39
.51
.41
.07
.16
.67
.62
.01
.14
47
.16
.03
.13
.52
.38
.52
.25
.10

Page

3



Peak Analysis Report

2-13-96 8:49:32 AM

Page 4

**************************************************************************

ANALYSTIS
R L e

*

Detector Name:
Sample Title:

PEAK

Peak Analysis To Channel:

Peak ROI ROIL
start end

No.

oo~~~ wWwN =

Exs88B8BX

M 37

M 40
m 41
M 42

35-
60-
73-
84-
84-
84-
84-
84-
84-

145-
145-
207-
264-
284-
302-
302-
359-
359-
385-
425-
425-
425-
425-
477-
497-
497 -
497-
497-
562-
648 -
745-
825-
886-
936-

1066-

1180-

1356-

1356-

1356-

1470-

1470-

1546-

39
66
79
118
118
118
118
118
118
163
163
218
275
296
319
319
379
379
396
476
476
476
476
491
555
555
555
555
574
657
757
838
898
949
1084
1196
1408
1408
1408
1503
1503
1596

DETO1
NOPI-118-GAM3
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak Energy
centroid (keV)
37.21 6.37
63.46 10.92
76.17 13.13
89.66 15.46
94.20 16.25
97.63 16.85
103.92 17.94
110.47 19.07
114.35 19.75
149.15 25.78
159.10 27.51
212.58 36.78
269.68 46.69
290.05 50.22
308.24 53.37
316.38 54.78
366.31 63.44
376.45 65.20
391.54 67.82
432.86 74.98
446 .05 77.27
458 .84 79.49
469.06 81.26
484 .82 84.00
504.48 87.41
519.71 90.05
535.47 92.78
547.79 94.92
569.08 98.61
652.32 113.05
752.89  130.49
831.24  144.08
891.27 154.49
943.98 163.63
1075.57 186.45
1186.94  205.76
1363.76  236.43
1378.98  239.07
1398.42 242 .44
1480.95  256.75
1495.84  259.34
1557.28  269.99

2-13-96 8:48:42 AM

Net Peak Net Area
Uncert.

OO WRRPRPSNSNOARPFPONSNNEFEFNMNNONNWOUOONWRESNFENURNNEPERPENDNWRE RO O

4

Area

.35E+02
.05E+03
.56E+04
.21E+03
.34E+04
.02E+03
.46E+03
.50E+03
.11E+03
.39E+03
.23E+03
.01E+02
.15E+04
.57E+03
.89E+03
.84E+01
.48E+04
.67E+01
.69E+03
.66E+04
.48E+04
.08E+03
.81E+03
.19E+03
.09E+04
.18E+03
.00E+04
.72E+03
.50E+03
. 70E+02
.17E+01
.16E+03
.72E+02
.96E+02
.92E+04
.90E+02
.52E+02
.51E+03
.60E+04
.98E+02
.66E+02
.98E+02

REPORT

1
096

83

123.
166.
830.
953.
699.
509.
629.
549.
122.
113.
118.
187.
126.
184.

59.
249,

80.
132.
554,
647.
257.

237

164,
608.
457.
604 .
315.
114,
92.
104.
119.
109.
108.
190.
109.
49,
59.
277.
62.
125.
107.

.56
70
74
53
72
37
44
14
38
69
38
20
58
90
58
28
68
33
31
91
03
33
.95
11
85
56
50
69
91
04
95
43
80
10
93
12
67
66
04
23
05
01

Co

MNNNMNNNNDNWOEREEAEEEPLUPUVUVLAANIONUVUUONOPFUVWWUMULUEEEOOONONOCES W

ntinuum
Counts

.76E+03
.90E+03
.46E+03
.92E+03
.05E+03
.92E+03
.19E+03
.22E+03
.06E+03
.65E+03
.48E+03
.40E+03
.49E+03
.50E+03
.88E+03
.34E+03
.33E+03
.21E+03
.32E+03
.23E+03
.62E+03
.22E+03
.12E+03
.87E+03
.18E+03
.59E+03
.99E+03
.57E+03
.43E+03
.41E+03
.16E+03
.39E+03
.24E+03
.06E+03
.12E+03
.58E+03
.66E+03
.59E+03
.52E+03
.26E+03
.24E+03
.43E+03

Fhhhk



Peak Analysis Report

Peak ROI ROI

. No. start end

m 43
m 44
45
46
47
48
49
50
M 51
m 52
53
54
55
56
57
58
59
60
M 61
m 62
63
64

1546-
1546-
1696-
1725-
1859-
1897-
1945-
2022-
2223-
2223-
2312-
2380-
2564-
2618-
2704-
2767-
2803-
3358-
3480-
3480-
3832-
4017 -

1596
1596
1715
1743
1880
1913
1963
2045
2258
2258
2330
2399
2587
2638
2724
2788
2824
3380
3532
3532
3856
4045

B First peak in
Other peak in

Errors quoted at

Peak

centroid

1567

1587.
1705.
1733.
1870.
.74

1905

1954,
2033.
2235.
2246,
2321.
2389.
2576.
2628.
2714,
2777.
.64
3369.
3492.
3520.
3844,
.34

2814

4029

a multiplet region
a multiplet region

.30

24
98
69
97

81
59
69
16
02
07
53
09
03
44

11
19
85
61

2-13-96 8:49:32 AM

Energy
(keV)

271.
275.
295.
300.
324.
330.
338.
352.
387.
389.
402.
414,
446.
.70

455

470.
481.
488.
584,
605.
610.
666.
698.

1.000 sigma

73
19
78
59
39
42
93
60
65
46
45
25
76

60
60
05
21
56
53
68
72

POONHEFHENMNNNPERRPRRPRPPRPNUOURRENNRFRWRERE WO

Net Peak Net Area
Uncert.

Area

.72E+02
.41E+02
.15E+04
.98E+02
.58E+02
.46E+02
.98E+02
.70E+04
.02E+02
.43E+02
.88E+02
.31E+01
.40E+02
.97E+02
.63E+01
.88E+02
.92E+02
.97E+02
.05E+02
.33E+04
.54E+02
.77E+02

87

76.
203.
92.
100.
81.
94.
245,
72.
92.
89.
94,
91.
82.
81.
81.
80.
79.
78.

254
76
55

.74
91
16
75
35
94
49
38
67
86
56
05
90
67
11
31
32
95
73
.39
.85
.24

Continuum

WHENRFEFRFRRFRFFEFRPRFRERNMNNNNNDWNNDNODNDDNDNDN

Counts

47E+03
.55E+03
.78E+03
.49E+03
.58E+03
.10E+03
.55E+03
.32E+03
.69E+03
.71E+03
.29E+03
.51E+03
.07E+03
.83E+03
.82E+03
.69E+03
.64E+03
.60E+03
.84E+03
.04E+03
.27E+03
.79E+02

Page
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Background Subtract Report

2-13-96 8:49:41 AM

Page

6
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BACKGROUND SUBTRACT REPORT
T S e T )

kAL

Detector Name:

Sample Title:
Peak Analysis Performed on:

DETO1
NOPI-118-GAM3

2-13-96 8:48:28 AM

Peak Energy Original Orig. Area Ambient
Background

No. (keV)

1 6.

2 10.

3 13.

M 4 15.
m 5 16.
m 6 16.
m 7 17.
m 8 19.
m 9 19.
M 10 25.
m 11 27
12 36

13 46

14 50.

M 15 53.
6 54.

17 63.

m 18 65.
19 67.

M 20 74.
m 21 77.
m 22 79.
m 23 81.
24 84.

M 25 87.
m 26 90.
m 27 92.
m 28 94,
29 98.

30 113.

31 130.

32 144,

33 154.

34 163.

35 186.

36 205.

M 37 236.
m 38 239,
m 39 242 .
M 40 256.
r 41 259,

‘2 269.

37
92
13
46
25
85
94
07
75
78

.51
.78
.69

22
37
78
44
20
82
98
27
49
26
00
41
05
78
92
61
05
49
08
49
63
45
76
43
07
44
75
34
99

Area

QO WHERFESNOR PONNSNEFEFNNOUNMNOWVWUONWRESNRFEFNUOURNPERFEREPNWOWRRFROEON

.35E+02
.05E+03
.56E+04
.21E+03
.34E+04
.02E+03
.46E+03
.50E+03
.11E+03
.39E+03
.23E+03
.01E+02
.15E+04
.57E+03
.89E+03
.84E+01
.48E+04
.67E+01
.69E+03
.66E+04
.48E+04
.08E+03
.81E+03
.19E+03
.09E+04
.18E+03
.00E+04
.72E+03
.50E+03
.70E+02
.17E+01
.16E+03
.72E+02
.96E+02
.92E+04
.90E+02
.52E+02
.51E+03
.60E+04
.98E+02
.66E+02
.98E+02

Uncert.

83

123.
166.
830.
953.
699.
509.
629.
549,
122.
113.
118.
187.
126.
184.

59.
249.

80.
132.
554,
647.
257.
237.
164,
608.
.56
604,
315.
114.

92.
104.
119.
109.
108.
190.
109.

49.

59.
277.

62.
125.
107.

457

.56
70
74
53
72
37
44
14
38
69
38
20
58
90
58
28
68
33
31
91
03
33
95
11
85

50
69
91
04
95
43
80
10
93
12
67
66
04
23
05
01

4.00E+01

1.

-1.
-1.

-1.

1.
-1.

57E+02

92E-01
92E-01

27E+01

16E+01
20E+01

.25E+01

.70E+01
.88E+01

.10E+01

.61E+02
.42E+01

.83E+01

.65E+02

.75E+00

.88E+01

.45E+01

Backgr.
Uncert.

3

-

(SIS

.04E+01
3.

08E+01

.63E+01
.63E+01

.34E+01

.50E+01

.73E+01

.49E4+01

.89E+01
.55E+01

.96E+01

.01E+01
.36E+01

.07E+01

.92E+01

.28E+01

.53E+01

.66E+01

xhkkx

Subtracted Subtracted
Uncert.

Area

6.95E+02
5.90E+03
1.56E+04
9.21E+03
1.34E+04
4 .02E+03
1.46E+03
3.50E+03
2.11E+03
1.39E+03
1.24E+03
4 .01E+02
2 .14E+04
1.58E+03
5.89E+03
7.84E+01
1.48E+04
7.67E+01
1.69E+03
3.65E+04
6.
5
3
7
2
9
1
2
1
7
7
2
8
4
1
6
7
1
1
3
9
9

48E+04

.08E+03
.81E+03
.22E+03
.09E+04
.18E+03
.98E+04
.70E+03
.50E+03
. 70E+02
.17E+01
.11E+03
.72E+02
.96E+02
.90E+04
.98E+02
.52E+02
.43E+03
.60E+04
.98E+02
.52E+02
.98E+02

HRONMNMNONPRPRPRRPPRPPHEHEFFOYHE WP NMNNMNOOUVLERERPONOUODHERERERREREREOO VOO PR 0

.89E+01
.27E+02
.67E+02
.31E+02
.54E+02
.99E+02
.09E+02
.29E+02
.50E+02
.23E+02
. 14E+02
.18E+02
.91E+02
.28E+02
.85E+02
.93E+01
.51E+02
.03E+01
.32E+02
.55E+02
.48E+02
.57E+02
.38E+02
.65E+02
.09E+02
.58E+02
.06E+02
.16E+02
.15E+02
.20E+01
.05E+02
.21E+02
.10E+02
.08E+02
.93E+02
.11E+02
.97E+01
.48E+01
.77E+02
.22E+01
.28E+02
.07E+02



Background Subtract Report

Pagk

0.

m 43
m 44
45
46
47
48
49
50
M 51
m 52
53
54
55
56
57
58
59
60
M 61
m 62
63
64

2-13-96 8:49:41 AM

Energy Original Orig. Area Ambient
Background Uncert.

(keV)

271.
275.
295.
300.
324,
330.
338.
352
387
389.
402.
414.
446 .
455.
470
481.
488
584.
605.
610.
666 .
698.

73
19
78
59
39
42
93

.60
.65

46
45
25
76
70

.60

60

.05

21
56
53
68
72

POoONNERNONPERFRERPPNOMNURRERENNRWR WO

Area

.72E+02
.41E+02
.15E+04
.98E+02
.58E+02
.46E+02
.98E+02
. 70E+04
.02E+02
.43E+02
.88E+02
.31E+01
.40E+02
.97E+02
.63E+01
.88E+02
.92E+02
.97E+02
.05E+02
. 33E+04
.54E+02
.77E+02

Uncert.

87.
76.
203.
92.
100.
81.
94 .
245,
72
92.
89.
94.
91.
82
81.
81.
80.
79.
78.
254,
76.
55.

74
91
16
75
35
94
49
38

.67

86
56
05
90

.67

11
31
32
95
73
39
85
24

1.05E+01

-2.18E+01
-2.16E+01

8.80E+01

2.12E+01

4,28E+01

4.50E+01

”First peak in a multiplet region
m = Other peak in a multiplet region

Errors quoted at

1.000 sigma

Backgr.

4.02E+01

1.99E+01
3.90E+01

2.36E401

1.69E+01
1.95E+01

1.05E+01

Page 7

Subtracted Subtracted
Area

7.
6.
3.
1.
3.
1.
2.
4,
b,
5.
2.
4.
1.
1.
-4,
2.
2.
1.
1.
2.
6.
4.

72E+02
41E+02
15E+04
98E+02
80E+02
68E+02
98E+02
69E+04
02E+02
43E+02
88E+02
31E+01
40E+02
97E+02
63E+01
88E+02
92E+02
76E+02
05E+02
32E+04
54E+02
32E+02

Uncert.

.77E+01
.69E+01
.07E+02
.27E+01
.02E+02
.08E+01
.45E+01
.47E+02
.27E+01
.29E+01
.96E+01
.40E+01
.19E+01
.27E+01
.11E401
.13E+01
.03E+01
.17E+01
.87E+01
.55E+02
.68E+01
.62E+01

U~ N ~J 00 CO 00 00O\ WO WSINWWOUWEF WNJ®
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B L e
Fekek AREA CORRECTION REPORT L

* REFERENCE PEAK/BKG.SUBTRACT FFFokw
R T e e ey

Detector Name: DETO1

Sample Title: NOPI-118-GAM3
Peak Analysis Performed on: 2-13-96 8:48:28 AM
Ref. Peak Energy: 0.00; Reference Date:

Peak Ratio: 0.00; Uncertainty: 0.00
Background File : E:\GENIEPC\CAMFILES\BG012196.CNF

Corrected area is: Original * Peak Ratio - Background

Peak Energy Original Orig. Area Ambient Backgr. Corrected Corrected
No. (keV) Area Uncert. Background Uncert. Area Uncert.

1 6.37 7.35E+02 83.56 4.00E+01 3.04E+01 6.95E+02 8.89E+01

2 10.92 6.05E+03 123.70 1.57E+02 3.08E+01 5.90E+03 1.27E+02

3 13.13 1.56E+04 166.74 1.56E+04  1.67E+02

M 4 15.46  9.21E+03 830.53 9.21E+03  8.31E+02

m 5 16.25 1.34E+04 953.72 1.34E+04  9.54E+02

m 6 16.85 4.02E+03 699.37 4.02E+03  6.99E+02

m 7 17.94  1.46E+03 509.44 1.46E+03  5.09E+02

m 8 19.07 3.50E+03 629.14 -1.92E-01 1.63E+01  3.50E+03  6.29E+02

m 9 19.75 2.11E+03 549.38 -1.92E-01 1.63E+01  2.11E+03  5.50E+02

0 25.78 1.39E+03 122.69 1.39E+03  1.23E+02

11 27.51 1.23E+03 113.38 -1.27E+01  1.34E+01  1.24E+03  1.14E+02

12 36.78 4.01E+02 118.20 4.01E+02  1.18E+02

13 46.69  2.15E+04 187.58 1.16E+01  3.50E+01  2.14E+04  1.91E+02

14 50.22 1.57E+03 126.90 -1.20E+01 1.73E+01 1.58E+03  1.28E+02

M 15 53.37 5.89E+03 184.58 5.89E+03  1.85E+02

m 16 54.78  7.84E+01  59.28 7.84E+01  5.93E+01

M 17 63.44  1.48E+04 249.68 7.25E+01  2.49E+01  1.48E+04  2.51E+02

m 18 65.20 7.67E+01  80.33 7.67E+01  8.03E+01

19 67.82 1.69E+03 132.31 1.69E+03 1.32E+02

M 20 74.98  3.66E+04 554.91 4,70E+01 1.89E+01  3.65E+04  5.55E+02

m 21 77.27 6.48E+04 647.03 6.88E+01  2.55E+01  6.48E+04  6.48E+02

m 22 79.49  5.08E+03 257.33 5.08E+03  2.57E+02

m 23 81.26  3.81E+03 237.95 3.81E+03  2.38E+02

24 84.00 7.19E+03 164.11 -3.10E+01 1.96E+01 7.22E+03 1.65E+02

M 25 87.41 2.09E+04 608.85 2.09E+04  6.09E+02

m 26 90.05 9.18E+03 457.56 9.18E+03  4.58E+02

m 27 92.78  2.00E+04 604.50 2.61E+02 4.01E+01 1.98E+04  6.06E+02

m 28 94.92 2.72E+03 315.69 2.42E+01 1.36E+01  2.70E+03  3.16E+02

29 98.61 1.50E+03 114.91 1.50E+03  1.15E+02

30 113.05 7.70E+02 92.04 7.70E+02  9.20E+01

31 130.49 7.17E+01 104.95 7.17E+01  1.05E+02

32 144.08 2.16E+03 119.43 4,83E+01 2.07E+01  2.11E+03  1.21E+02

33  154.49  8.72E+02 109.80 8.72E+02  1.10E+02

34 163.63 4.96E+02 108.10 4.96E+02  1.08E+02

35 186.45 1.92E+04 190.93 1.65E+02 2.92E+01 1.90E+04  1.93E+02

6 205.76 6.90E+02 109.12 -8.75E+00 2.28E+01  6.98E+02 1.11E+02

M 37 236.43 7.52E+02  49.67 7.52E+02 4.97E+01

m 38 239.07 1.51E+03 59.66 7.88E+01  2.53E+01  1.43E+03  6.48E+01

m 39 242.44  1.60E+04 277.04 1.60E+04  2.77E+02

M 40 256.75 3.98E+02 62.23 3.98E+02 6.22E+01
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m 41 259.34  9.66E+02 125.05 1.45E+01 2.66E+01  9.52E+02 1.28E+02
M 42 269.99 9.98E+02 107.01 9.98E+02 1.07E+02



Area Correction Report

Nagk

O.

m 43
m 44
45
46
47
48
49
50
M 51
m 52
53
54
55
56
57
58
59
60
M 61
m 62
63
64

2-13-96 8:49:52 AM

Energy Original Orig. Area Ambient
Uncert.

(keV)

271.
275.
295.
300.
324,
330.
338.
352.
387.
389.
402.
414,
446 .
455.
470.
481.
488
584
605.
610.
666
698

73
19
78
59
39
42
93
60
65
46
45
25
76
70
60
60

.05
.21

56
53

.68
.72

PONHRERNNERRERERENUVUEAEDNONFHWRWO N

Area

.72E+02
.41E+02
.15E+04
.98E+02
.58E+02
.46E+02
.98E+02
. 70E+04
.02E+02
.43E+02
.88E+02
.31E+01
.40E+02
.97E+02
.63E+01
.88E+02
.92E+02
.97E+02
.05E+02
.33E+04
.54E+02
. 77E402

87.
76.
203.
92.
100.
81.
94 .
245,
72.
92.
89.
94
91.
82.
81.
81.
80.
79.
78.
254,
76.
55.

74
91
16
75
35
94
49
38
67
86
56

.05

90
67
11
31
32
95
73
39
85
24

Background

1.05E+01

-2.18E+01
-2.16E+01

8.80E+01

2.12E+01
4.28E+01

4 .50E+01

! First peak in a multiplet region
m = Other peak in a multiplet region

Errors quoted at

1.000 sigma

Backgr.
Uncert.

4.02E+01

1.99E+01
3.90E+01

2.36E+01

1.69E+01
1.95E+01

1.05E+01

Corrected
Area

7.
6.
3.
1.
3.
1.
2.
4.
4,
5.
2.
4,
1.
1.
-4,
2.
2.
1.
1.
2.
6.
4.

72E+02
41E+02
15E+04
98E+02
80E+02
68E+02
98E+02
69E+04
02E+02
43E+02
88E+02
31E+01
40E+02
97E+02
63E+01
88E+02
92E+02
76E+02
05E+02
32E+04
54E+02
32E+02

Page 10

Corrected
Uncert.

.77E+01
.69E+01
.07E+02
.27E+01
.02E+02
.08E+01
.45E+01
.47E+02
.27E+01
.29E+01
.96E+01
.40E+01
.19E+01
.27E+01
.11E+01
.13E+01
.03E+01
.17E+01
.87E+01
.55E+02
.68E+01
.62E+01

DN NN N0 00000 WWWWNNWWHWOWNSN®
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Report Generated On

Sample Title
Spectrum Description

2-14-96 9:00:57 AM

: NOPI-119-GAM3
: NOPI-119-GAM3

Sample Identification : NP119

Sample Type :

Sample Geometry

Peak Locate Threshold 3.00

Peak Locate Range (in channels) 1 - 4096
Peak Area Range (in channels) 1 - 4096
Identification Energy Tolerance 1.000 keV

Sample Size

Sample Taken On
Acquisition Started

Live Time
Real Time

0.000E+00 Unit

2-13-96 12:29:22 PM

80000.0 seconds
80017.7 seconds

Energy Calibration Used Done On 1-16-96
. Efficiency Calibration Used Done On 7927272272
Al
a’ 0
o gV
A 0
t X
o
m
AV
04
., \
01



Peak Locate Analysis Report

2-14-96 9:01:10 AM

Page 2

E ke e S R R R R R R R R R R R R R R R R R R R e e R e

LOCATE
EE R E e R e et R R R e e e T T e R R s R R R R R R R R R e

ek k

PEAK

Detector Name:

Sample Title:

Peak
No.

OWoo~doanu S wN =

DETO1

NOPI-119-GAM3

Peak Locate Performed on:
Peak Locate From Channel:
Peak Locate To Channel:

Peak Search Sensitivity:

Centroid
Channel

37.
63.
.17
.81

94,
103.
110.
114,
149,
159.
212.
269.
290.
308.
366.
391.
432.
.02
458.
469.
484,
504,
.59
535.
547.
569.
652.
.33

753.

831.

891.

943.
1075.
1139.
1187.
1363.
1378.
1398.
1480.
1495.
1557.

76
88

446

519

707

41
46

42
93
44
00
06
00
69
66
30
19
19
93
92

63
01
85
69

15
82
59
42

23
49
02
57
48
23
02
20
83
33
71
83
13

Centroid
Uncertainty

[eNoNoloNoNoNoloNoNoNoNoNoNoNoleNolNoNoNoNeNeNololeleNolNolNeNolNelleNolNolNolNelNololNollolNo

.1403
.0364
.0868
.0990
.0467
.3390
.0709
.0000
.1137
.1221
.3541
.0162
.1902
.0371
.0199
.0791
.0188
.0084
.0554
.0721
.0547
.0591
.0481
.0414
.2676
.2045
.1438
.3456
.3263
.1275
.2119
.4075
.0375
.3865
.3026
.2595
.0763
.0307
.3457
.2098
.2826

2-14-96 9:00:17 AM

4

Energy

(keV)

6.
10.
13.
15.
16.
17.
19.
19.
25
27.
36.
46,
50.
53.
63.
67.
74.
77.
79.
81.
84,
87.
90.
92.
94,
98.

113.
122.
130.
144,
154.
163
186.
197
205.
236.
239.
242.
256.
259.
270.

40
92
13
46
29
97
07
82

.78

50
80
68
26
36
42
89
98
27
47
26
00
40
06
77
84
70
06
59
55
12
44

.56

43

.49

78
38
03
43
77
32
00

REPORT

1
096
3.00

Peak

Significance

3.
13.
13.
.79
.67
.05
.33
.88
.23
.25
.25
.68
.50
.59
.01
.11
.10
.06
.17
.84
.66
.84
.70
.95
.57

94
53
48

5.95

-

W

&~
AN WOV, WOWLWULUO WWN

.23
.24
.59
.72
.32
.87
.27
.15
.42
.32
.37
.75
.51
.69
.52

Xhkkk



Peak Locate Analysis Report

Peak

No.

42
43
44
45
46
47
48
49
50
51
52
53
54

Centroid Centroid
Channel  Uncertainty
1567.74 0.2138
1588.54 0.3205
1705.85 0.0200
1733.28 0.2129
1907.86 0.4986
1954 .28 0.2770
2033.52 0.0148
2324.09 0.3276
2601.36 0.5552
3367.87 0.4640
3520.55 0.0267
3844.76 0.2359
4029.85 0.2394

1.000 sigma

Errors quoted at

2-14-96 9:01:10 AM

Energy

(keV)

271.
275.
295.
300.
330.
338.
352.
402.
451.
584,
610.
666.
698.

72
33
76
51
79
84
58
98
06
00
48
71
80

Peak

Significance

o ~

w
LU PLWLWPrPPPLWULIE PO

.16
.96
.39
.82
.32
.70
.37
.61
.02
.13
91
.15
.65

Page

3



Peak Analysis Report

2-14-96 9:01:19 AM

Page 4

B R R B E b R R R g S S e xR e e e e e 2

ANALYSTIS
B R B r E Rk R r e R e S e e S R e e S

*

Detector Name:
Sample Title:

PEAK

Peak Analysis To Channel:

Peak ROI ROI

No.

O oo~ P WwN P

BERXRE88E888X

BB X
—
(o]

8B
Y
w

start end

35-

60-

73-

84-

84-

84-

84-

84-
144-
144-
209-
263-
284-
302-
359-
384-
425-
425-
425-
425-
477-
497-
497-
497-
497-
562-
648-
702-
748-
825-
885-
934 -
1066-
1130-
1177-
1354-
1354-
1354-
1473-
1473-
1548-
1548-

39
66
79
117
117
117
117
117
164
164
216
275
295
313
371
396
474
474
474
474
491
554
554
554
554
574
657
713
758
839
896
950
1083
1145
1197
1407
1407
1407
1503
1503
1597
1597

DETO1
NOPI-119-GAM3
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak

centroid

37.
63.
.17
.61
.40
104.
110.
114.
149.
159.
212.
269.
.30
308.
366.
391.
.84
446 .
458.
.06
484,
504.
519.

76
89
94

290

432

469

535
547

1139
1187

1378

1495

41
46

14
45
78
13
03
69
66

19
19
93

02
73

85
44
78

.43
.36
569.
652.
707.
753.
831.
891.
943.
1075.
.23
.02
1363.
.78
1398.
1481.
.77
1557.
1567.

59
42
33
23
49
02
57
48

50

34
03

35
23

Energy
(keV)

6

16

19

87

130

.40
10.
13.
15.
.29
17.
19.

92
13
46

97
07

.82
25.
27.
36.
46.
50.
53.
63.
67.
74.
77.
79.
81.
84,
.40

90.

92.

94.

98.
113.
122,

78
50
80
68
26
36
42
89
98
27
47
26
00

06
77
84
70
06
59

.55
144,
154.
163.
186.
197.
205.
236.
239.
242,
256.
259.
270.
271.

12
44
56
43
49
78
38
03
43
77
32
00
72

2-14-96 9:00:30 AM

Net Peak Net Area
Uncert.

PR OHFPOURRFRWEARRNFPFWSNRFEFRPUOURPNWWONRESNWORSNOORFRNEWSNREPRE

4

Area

.92E+02
.67E+03
.09E+04
.04E+03
.11E+03
.09E+03
.28E+03
.19E+03
.89E+02
.06E+02
.21E+01
.74E+04
.73E+02
.47E+03
.90E+03
.21E+03
.11E+04
. 78E+04
.13E+03
.29E+03
.55E+03
.28E+04
.39E+03
.12E+04
.66E+03
.12E4+02
.15E+02
.12E+02
.63E+01
.13E+03
. 74E+02
.58E+02
.07E+04
.23E+02
.34E+02
.34E+02
.25E+03
.16E+03
.47E+02
. 75E+02
.43E+02
.50E+02

REPORT

1
096

67

104.
138.
479.
514.
310.
357.
322.
87.
80.
68.
l63.
93.
105.
136.
107.
384.
455.
179.
163.
125.
436.
322.
421.
223.
89.
70.
75.
72.
96.
80.
98.
141.
89.
103.
35.
50.
213.

36
95
84
65

.86
25
18
20
98
02
90
85
96
74
66
47
98
34
14
87
79
93
49
91
92
01
29
34
25
48
84
44
19
98
53
53
82
30
03
21
27
20
11
.54
.72
.61

Continuum

H R HEREHERNRMRNMNNONRNNNNRNNNONNNNWWOUWEWNWWWWEAEWWWNNNWEREOUORWN

Counts

.44E+03
.27E+03
.37E+03
.26E+03
.70E+03
.05E+03
.79E+03
.50E+03
.49E+03
.68E+03
.30E+03
.54E+03
.13E+03
.05E+03
.05E+03
.97E+03
.98E+03
.40E+03
.02E+03
.93E+03
.93E+03
.04E+03
.72E+03
.42E+03
.00E+03
.75E+03
.08E+03
.22E+03
.15E+03
.87E+03
.40E+03
.98E+03
.89E+03
.61E+03
.83E+03
.76E+03
.62E+03
.62E+03
.44E+03
.38E+03
.63E+03
.60E+03

b L



Peak Analysis Report

Peak ROI ROI
start end

'l' No.

m 43
44
45
46
47
48
49
50
51
52
53
54

=
[

1548-
1694-
1725-
1898-
1942-
2022-
2312-
2588-
3355-
3506-
3829-
4017-

1597
1715
1741
1915
1962
2043
2334
2611
3378
3535
3856
4045

= First peak in

m = Other peak in

Errors quoted at 1.000 sigma

Peak

centroid

1588.
1705.
1733.
1907.
1954.
.52
2324,
2601.
.87
3520.
3844
.85

2033

3367

4029

a multiplet region
a multiplet region

04
85
28
86
28

09
36

55
76

2-14-96 9:01:19 AM

Energy
(keV)

275.
295.
300.
330.
338.
352.
402.
451.
584,
610.
666 .
698.

33
76
51
79
84
58
98
06
00
48
71
80

1
NNFEFOANRFNNDNDPRP S

Net Peak Net Area Continuum

Area

.50E+02
.83E+04
.38E+02
.07E+01
.93E+02
.72E+04
.46E+02
.70E+01
.18E+01
.36E+04
.82E+02
.22E+02

Uncert.

64.
158.
65.
67.
80.
185.
82.
72.
66.
139.
67.
46

98
12
97
96
59
16
76
55
03
02
92

.56

NOHHRFERRRP P

Counts

.54E+03
.77E+03
.34E+03
.42E+03
.71E+03
.88E+03
.72E+03
.32E+03
.07E+03
.22E+03
.60E+02
.59E+02

Page
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Background Subtract Report

2-14-96 9:01:32 AM

Page

6
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BACKGROUND SUBTRACT REPORT
e e L T

stk

Peak

VRNV LS WN

E=xg8888X

g8 8B
N
© O ™

B8 8=
N
w

TBRXRBEXR
w
O

Detector Name:

Sample Title:
Peak Analysis Performed on:

DETO1

NOPI-119-GAM3

2-14-96 9:00:17 AM

Energy Original Orig. Area Ambient
Background

(keV)

6.
10.
13.
.46
16.
.97
19.
19.
.78

27.

36.

46.

50.

53.

63.

67.

74

77.

79.

81.

84.

87.

90.

92.

94 .

98.
113.
122.
130.
144,
154.
163.
186.
197.
.78
236.
239.
242.
256.
259.
270.
271.

15

17

25

205

40
92
13

29

07
82

50
80
68
26
36
42
89
98
27
47
26
00
40
06
77
84
70
06
59
55
12
44
56
43
49

38
03
43
77
32
00
72

Area

POPRPAPFRPORPORF WA NP WNHEEHFURPAPNWWNREREFNWORSNOORFNREONESDS

.92E+02
.67E+03
.09E+04
.04E+03
.11E+03
.09E+03
.28E+03
.19E+03
.89E+02
.06E+02
.21E+401
.74E+04
. 73E+02
.47E+03
.90E+03
.21E+03
.11E+04
. 78E+04
.13E+03
.29E+03
.55E+03
.28E+04
.39E+03
.12E+04
.66E+03
.12E+02
.15E+02
.12E+02
.63E+01
.13E+03
. 74E+02
.58E+02
.07E+04
.23E+02
.34E+02
.34E+02
.25E+03
.16E+03
47E+02
. 75E+02
.43E+02
.50E+02

Uncert.

67

104.
138.
479.
514.
310.
357.
322.
87.
80.
68.
163.
93.
105.
136.
107.
384.
455.
179.
163.
125.
436.
322.
421.
223.
89.
70.
75.
72.
96.
80.
98.
141.

89

103.
35.
50.

213.

36
95
84
65

.86
25
18
20
98
02
90
85
96
74
66
47
98
34
14
87
79
93
49
91
92
01
29
34
25
48
84
44
19
98
53
53
82
.30
03
21
27
20
11
.54
.72
.61

4.00E+01

1.

-1.
-1.

-1.

1.
-1.

7.

o &

[y

57E+02

92E-01
92E-01

27E+01

16E+01
20E+01

25E+01

.70E+01
.88E+01

.10E+01

.61E+02

.42E+01

.83E+01

.65E+02
.02E+01
. 75E+00

.88E+01

.45E+01

Backgr.
Uncert.

3.
3.

—

s

N NN

04E+01
08E+01

.63E+01
.63E+01

.34E+01

.50E+01
.73E+01

.49E+01

.89E+01

.55E+01

.96E+01

.01E+01
.36E+01

.07E+01

.92E+01
.63E+01
.28E+01

.53E+01

.66E+01

*xhkk

Subtracted Subtracted
Uncert.

Area

PO ORPPRWNPPEPWPRPRNRWOANNPRPFRPUOURPRPENWOWWLONAENWOHENOORPR NP OYNE &S

.52E+02
.52E+03
.09E+04
.04E+03
.11E+03
.09E+03
.28E+03
.19E+03
.89E+02
.19E+02
.21E+01
.74E+04
.85E+02
.47E+03
.83E+03
.21E+03
.10E+04
.77E+04
.13E+03
.29E+03
.58E+03
.28E+04
.39E+03
.09E+04
.63E+03
.12E+02
.15E+02
.12E+02
.63E+01
.08E+03
. 74E+02
.58E+02
.05E+04
.31E+01
.43E+02
.34E+02
.17E+03
.16E+03
.47E+02
.60E+02
.43E+02
.50E+02

POV WNUVLVWMROUFEWVRWOUN~N~NONPWPRRPEREPFEPPWOHERPEOHEOOOWWWUL SRR

.44E4+01
.09E+02
.38E+02
. 79E+02
.15E+02
.10E+02
.58E+02
.23E+02
.80E+01
.18E+01
.87E+01
.67E+02
.56E+01
.05E+02
.38E+02
.08E+02
.85E+02
.57E+02
.79E+02
.64E+02
.27E+02
.36E+02
.22E+02
.23E+02
.24E+02
.95E+01
.08E+01
.54E+01
.22E+01
.92E+01
.05E+01
.85E+01
.45E+02
.31E+01
.06E+02
.52E+01
.63E+01
.13E+02
.61E+01
.92E+01
.47E+01
.56E+01



Background Subtract Report
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W

m 43
44
45
46
47
48
49
50
51
52
53
54

B =
|

2-14-96 9:01:32 AM

Energy Original Orig. Area Ambient
Uncert.

(keV)

275.
295.
300.
330.
338.
352.
402.
451.
584.
610.
666.
698.

33
76
51
79
84
58
98
06
00
48
71
80

NNEFRPOANMNENNNNDPRE =P

Area

.50E+02
.83E+04
.38E+02
.07E+01
.93E+02
. 72E+04
.46E+02
.70E+01
.18E+01
.36E+04
.82E+02
.22E+02

64 .
158.
65.
67.
80.
185.
82.
72.
66.
139.
67.
46.

Errors quoted at 1.000 sigma

98
12
97
96
59
16
76
55
03
02
92
56

Background

1.05E+01

8.80E+01

2.12E+01
4.28E+01

4 .50E+01

= First peak in a multiplet region
= Other peak in a multiplet region

Backgr.
Uncert.

4.02E+01

2.36E+01

1.69E+01
1.95E+01

1.05E+01

Page

7

Subtracted Subtracted
Uncert.

H NP RPN RERRER R

Area

.50E+02
.83E+04
.38E+02
.07E+01
.93E+02
.71E+04
.46E+02
.70E+01
.06E+01
.35E+04
.82E+02
.77E+02

FPOFRPFOANNIOHOOONO O

.50E+01
.63E+02
.60E+01
.80E+01
.06E+01
.87E+02
.28E+01
.25E+01
.82E+01
.40E+02
.79E+01
.77E+01
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Frekk AREA CORRECTION REPORT FRAFA

W REFERENCE PEAK/BKG.SUBTRACT sk
e R T T e s R R R R e et R e P e Rk S e e 2 R e s

Detector Name: DETOl

Sample Title: NOPI-119-GAM3
Peak Analysis Performed on: 2-14-96 9:00:17 AM
Ref. Peak Energy: 0.00; Reference Date:

Peak Ratio: 0.00; Uncertainty: 0.00
Background File : E:\GENIEPC\CAMFILES\BG012196.CNF

Corrected area is: Original * Peak Ratio - Background

Peak Energy Original Orig. Area Ambient Backgr. Corrected Corrected
No. (keV) Area Uncert. Background Uncert. Area Uncert.

1 6.40  4.92E+02 67.86 4.00E+01  3.04E+01  4.52E+02 7 .44E+01

2 10.92  4.67E+03 104.25 1.57E+02 3.08E+01  4.52E+03 1.09E+02

3 13.13 1.09E+04 138.18 1.09E+04  1.38E+02

M 4 15.46 7.04E+03 479.20 7.04E+03  4.79E+02

m 5 16.29 9.11E+03 514.98 9.11E+03  5.15E+02

m 6 17.97 1.09E+03 310.02 1.09E+03 3.10E+02

m 7 19.07 2.28E+03 357.90 -1.92E-01 1.63E+01  2.28E+03 3.58E+02

m 8 19.82 1.19E+03 322.85 -1.92E-01  1.63E+01  1.19E+03 3.23E+02

M 9 25.78 8.89E+02 87.96 8.89E+02 8.80E+01

0 27.50  8.06E+02 80.74 -1.27E+01  1.34E+01  8.19E+02 8.18E+01

11 36.80 7.21E+01  68.66 7.21E4+01 6.87E+01

12 46.68 1.74E+04 163.47 1.16E+01  3.50E+01  1.74E+04  1.67E+02

13 50.26 9.73E+02 93.98 -1.20E+01 1.73E+01  9.85E+02 9.56E+01

14 53.36 3.47E+03 105.34 3.47E+03 1.05E+02

15 63.42 7.90E+03 136.14 7.25E4+01  2.49E+01  7.83E+03 1.38E+02

16 67.89 1.21E+03 107.87 1.21E+03 1.08E+02

M 17 74.98 2.11E+04 384.79 4.,70E+01 1.89E+01 2.10E+04  3.85E+02

m 18 77.27 3.78E+04 455.93 6.88E+01  2.55E+01  3.77E+04  4.57E+02

m 19 79.47 3.13E+03 179.49 3.13E+03  1.79E+02

m 20 81.26 2.29E+03 163.91 2.29E+03 1.64E+02

21 84.00  4.55E+03 125.92 -3.10E+01 1.96E+01  4.58E+03 1.27E+02

M 22 87.40 1.28E+04 436.01 1.28E+04  4.36E+02

m 23 90.06 5.39E+03 322.29 5.39E+03 3.22E+02

m 24 92.77 1.12E+04 421.34 2.61E+02 4.01E+01 1.09E+04  4.23E+02

m 25 94.84 1.66E+03 223.25 2.42E+01 1.36E+01  1.63E+03 2.24E+02

26 98.70 7.12E+02 89.48 7.12E+02 8.95E+01

27 113.06 3.15E+02 70.84 3.15E+02 7.08E+01

28 122.59 1.12E+02 75.44 1.12E+02 7.54E+01

29 130.55 7.63E+01 72.19 7.63E+01  7.22E+01

30 144.12 1.13E+03 96.98 4 .83E+01 2.07E+01 1.08E+03  9.92E+01

31  154.44  4.74E+02  80.53 4.74E+02  8.05E+01

32 163.56 3.58E+02 98.53 3.58E+02 9.85E+01

33 186.43 1.07E+04 141.82 1.65E+02 2.92E+01 1.05E+04  1.45E+02

34 197.49 1.23E+02 89.30 5.02E4+01 2.63E+01 7.31E+01 9.31E+01

35 205.78 3.34E+02 103.03 -8.75E+00  2.28E+01  3.43E+02 1.06E+02

.36 236.38  4.34E+02 35.21 4. 34E+02 3.52E+01

m 37 239.03 1.25E+03 50.27 7.88E+01  2.53E+01 1.17E+03 5.63E+01

m 38 242 .43 9.16E+03 213.20 9.16E+03 2.13E+02

M 39 256.77 1.47E+02 36.11 1.47E+02 3.61E+01

m 40 259.32  4.75E+02 95.54 1.45E+01  2.66E+01  4.60E+02 9.92E+01
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M 41 270.00 6.43E+02 84.72 6.43E+02 8.47E+01
42 271.72 4 .50E+02 65.61 4.50E+02 6.56E+01
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m 43
44
45
46
47
48
49
50
51
52
53
54
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Errors quoted at

2-14-96 9:01:44 AM

Energy Original Orig. Area Ambient
Uncert.

(keV)

275.
295.
300.
330.
338.
352.
402.
451.
584,
610.
.71
698.

666

33
76
51
79
84
58
98
06
00
48

80

'
NNHFANREFEFNNNDRER-S

Area

.50E+02
.83E+04
.38E+02
.07E+01
.93E+02
. 72E+04
.46E+02
.70E+01
.18E+01
.36E+04
.82E+02
.22E+02

64 .
158.
65.
67.
80.
185.
82.
72.
66.
139.
67.
46.

1.000 sigma

98
12
97
96
59
16
76
55
03
02
92
56

Background

1.05E+01

8.80E+01

2.12E+01
4.28E+01

4 .50E+01

First peak in a multiplet region
= Other peak in a multiplet region

Backgr.
Uncert.

4 .02E+01

2.36E+01

1.69E+01
1.95E+01

1.05E+01

Corrected
Area

'
HNEEPPNRPEPENNMNNNNSREPE PR

.50E+02
.83E+04
.38E+02
.07E+01
.93E+02
.71E+04
.46E+02
. 70E+01
.06E+01
.35E+04
.82E+02
. 77E+02

Page 10

Corrected
Uncert.

FPORPOON OO OO O

.50E+01
.63E+02
.60E+01
.80E+01
.06E+01
.87E+02
.28E+01
.25E+01
.82E+01
.40E+02
.79E+01
.77E+01
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*kkkk GAMMA SPECTRUM ANALYSTIS Fkdkkk
R g e e e e T

Report Generated On : 2-15-96 8:38:55 AM
Sample Title : NOPI-120-GAM3
Spectrum Description : NOPI-120-GAM3

Sample Identification : NP120

Sample Type
Sample Geometry

Peak Locate Threshold : 3.00
Peak Locate Range (in channels) : 1 - 4096
Peak Area Range (in channels) : 1 - 4096
Identification Energy Tolerance : 1.000 keV
Sample Size : 0.000E+00 Unit
Sample Taken On :
Acquisition Started : 2-14-96 8:59:16 AM
Live Time : 80000.0 seconds
Real Time : 80024 .4 seconds
Energy Calibration Used Done On : 1-16-96
' Efficiency Calibration Used Done On D 777772272
\
MN
x\' &
+ -
\000 _‘(x
0
Dx \pph
AY)
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bk PEAK LOCATE REPORT Fhkkk
.c**********************************************************************

Detector Name: DETO1l
Sample Title: NOPI-120-GAM3
Peak Locate Performed on: 2-15-96 8:38:07 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 3.00
Peak Centroid Centroid Energy Peak
No. Channel  Uncertainty (keV) Significance
1 31.63 0.1911 5.49 3.11
2 37.42 0.1127 6.38 4.80
3 63.52 0.0377 10.93 12.77
4 76.10 0.0699 13.11 13.17
5 88.86 0.0874 15.45 11.22
6 94 .49 0.0294 16.24 16.08
7 98.00 <NA> 16.81 <NA>
8 104.00 0.0000 17.97 7.31
9 110.42 0.0530 19.07 10.13
10 114.00 0.0000 19.73 5.46
11 149.04 0.0663 25.76 15.88
12 158.96 0.0721 27.49 13.90
13 212.11 0.3341 36.70 3.71
' 14 269.65 0.0146 46.68 67.26
15 290.17 0.0646 50.24 15.10
16 308.25 0.0331 53.37 27.51
17 366.18 0.0126 63.42 67.30
18 391.74 0.0724 67.85 17.95
19 432.91 0.0098 74.98 81.29
20 446 .01 0.0074 77.27 106.23
21 458 .89 0.0536 79.51 23.79
22 468.98 0.0290 81.25 27.07
23 484.75 0.0550 83.98 28 .47
24 504.72 0.0521 87.41 31.33
25 519.60 0.0408 90.05 24.82
26 535.25 0.0269 92.77 45.02
27 548.06 0.1216 94.87 12.31
28 569.29 0.1085 98.65 11.50
29 610.76 0.2705 105.84 3.85
30 643 .85 0.1990 111.57 4.64
31 652.47 0.1001 113.07 9.89
32 707.20 0.3489 122.56 4.20
33 831.21 0.0712 144.07 18.53
34 878.06 0.2354 152.19 3.61
35 891.32 0.0909 154.49 11.53
36 916.72 0.3575 158.90 3.21
37 943 .85 0.1697 163.61 7.74
38 1018.14 0.2676 176.49 3.07
39 1075.00 0.0316 186.35 46.90
' 40 1186.11 0.2000 205.62 6.87
41 1217 .84 0.3156 211.12 3.76



Peak Locate Analysis Report

Peak

'." No.

42
43
44
45
46
47
48
49