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Gamma spectrometry calculations for Nopal | rock powders

Sample=

'BLSD_3

Self attenuation correction

AIO = (In(TAVI(T/)-1] _
T = transmitted intensity through sample or standards
.| = intensity through empty vial

Point source

SRM 4275C
Isotope
Sb125

Eu154,155

Eu1564,155
Eui155
Eu155
Eu154
Sb125
Eu154
Eut54
Sb125
Sb125

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

Empty vial
3/6/96
|
6.19E+05
1.31E+06
2.69E+05
3.42E+05
2.21E+05
1.82E+06
4.13E+04
1.12E+05
2.30E+404
1.66E+04
1.04E+04

"Stangard - DP1B'
3/6/96
T
3.93E405
1.16E+06
2.44E405
3.36E+05
2.16E+05
1.79E+06
4.16E+04
1.13E405
2.34E+04
1.77E+04
1.07€404

AIO

©1,24428767

.06203562
.04956434

1
©1.00887589
1

.01148579

©1.00833346
£ 0.99638553
. 0.99556211
©0.99140387
- 0.96826207
£ 0.98584842

. Standard - DM1B_
3/6/96
T
3.69E+05
1.05E+06
2.25E+05
3.23E+05
2.09E+05
1.75E+06
4.09E+04
1.10E+05
2.30E+04
1.71E+04
1.07E+04

- s i a m a

AQ
.28085616
.11469398 .
.09196257
.02885145
.02817395
01973854
.00487411
.00903631
#DIV/O

| 0.9852355
1 0.98584842

A0
26679526
07572473
.06686684
.01950164
.02093226
.01973854
00121261
.00449104
.00657901
0.98235171 .
0.99050614

- - 4 e o

-

Sample correction factor (CF) relative to each normalization standard

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

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

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

CF (DP1B)

.1.01808873
. 1.0128895
1.01648541
1.01053226
© 1.0093392
1.01131082
1.00484459
©1.00896873
1.01530672
1.01455148
1.00472457

. CF(OMIB)
© 0.989022258
 0.965040403
. 0.977017773
£ 0.990912381
© 0.992956749
1
_ 0.99635626
© 0.995495435
. #DVIOY
. 0.997072996
. 1.004724574

Fit a polynomial curve through plot of CF versus keV for peaks < 2b0 keV using criickjet 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 25.8 . 1.01810112  0.974247199
231Pa 27.4 . 1.01774699  0.975132517
210Pb 46.5 1.01499056  0.982023589
227Ac 50 . 1.01461236  0,9829691
234U+214Pb 53.2 . 1.01428906  0.983777349
234Th->238U 63.3 1.01338316 0.986042111
230Th 67.6 1.01304064 0.986898401
234Th->238U 92.6 1.01140067 0.99099833
228Ac->228Ra 129 1.00967292 0.9956317691
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
214Bi->226Ra 609 1 1
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Sample activity calculations

(As (Bg/g) =1s " CFs * An " Wn/In " Ws .
As = radionuclide activity of sample (Bg/g)
Is = peak intensity (cps) . L
.CFs = correction factor relative to normalization stanc%lard n
.Ws = weight of sample (g) . - .
.An = nominal radionuclide activity of the normalization standard (Bq/g).
In = peak intensity (cps) .
‘Wn = weight of normalization standard (g) L
" note Is and In should be background-corrected values

Counting time (sec) = 80000 o 80000,
‘Weight (g) = 3.001 o 2.994
X DP1B counts ~ Uncertainty =~ DM1B counts  Uncertainty
Isotope . keV 3/15/96 .. 3/7/986
231Th-»>235U  25.6 1.98E+03 = 1.31E+02 0 0
231Pa . 27.4 1.97E+03  1.27E+02 0 0
210Pb . 46.5 2.23E+04  2.04E+02 0 0
227Ac .50 2.40E+03 = 1.52E+02 0 0
234U+214Pb  53.2 5.52E+03 = 1.66E+02 0 0
234Th->238U  63.3 2.09E+04  2.17E+02 0 0
230Th . 67.6 2.38E+03  9.23E+01 0 0
234Th->238U 92.6 2.60E+04 2.41E+02 0 0
228Ac->228Ra = 129 0 ) 0 . 4.6BE+03  1.18E+02
235U+226Ra 186 1.91E+04 2.17E+02 0 , 0
227Th->227Ac 236 7.14E+02 1.27E+402 0 ] 0
212Pb->228Th = 239 0 . 0 .. 5.67E+04  3.50E+02
214Pb->226Ra 242 1.47E+04 1.786402 0 ] 0
214Pb->226Ra = 295 2.B2E+04 2.16E+02 0 . 0
214Pb->226Ra 352 4.23E+04 2.51E402 0 ] 0
208TI->228Th ~ 583 0 ) 0 .. B.B7E+03 = 1.26E+02
214Bi->226Ra 609 2.11E+04  1.90E+02 0 ) 0
Isotope . kev  An (Bglg) @ | Is . In(DP1B) ~ In(DMIB} . . As (Bg/g) . = Uncertainty
231Th->235U0 ~ 25.6 = 0.44395 0.2975 . 0.02475 0 . o . 5.40683859 t 0.49588932
231Pa . 27.4  0.44395 = 0.29625  0.024625 0 . 5.40956908 + 0.48900017
210Pb . 46,5 9.361 4.125 ~0.27875 0 . 139.926506 t+ 8.49898347
227Ac . 50  0.44395 0.3975 . 0.03 0 . 5.93959386 t 0.52945975
234U+214Pb  53.2 9.361 o 1.02 . 0.069 0 - 139.682413 t 9.43536928
234Th->238U0 ~ 63.3 9.361 o 3.8 - 0.26125 0 . 137.318764 t+ B.36977617
230Th . 67.6 9.361  0.47125 _ 0.02975 0 1 149.492763 + 10.9720116
234Th->238U  92.6 9.361 o 4.6875 . 0.325 0 . 135.€97061 + 8.25708092
228Ac->228Ra = 129 55494 0 ) 0 0.0585 ) 0 £ #DIV/O!
235U+226Ra =~ 186 9.361 o 3.5126 . 0.23875 o] ~137.057202 t 8.37894803
227Th->227A¢ = 236 0.44395 0.205 . 0.008925 0 ‘ _ 10.1481379 + 1.93290997
212Pb->228Th 239 55494 0 ) 0 ~0.70875 0 + #DIV/O!
214Pb->226Ra = 242 9.361 ) 2.7375 . 0.18375 0 . 138.789205 + 8.50675079
214Pb->226Ra = 295 ~  9.361 5.35 - 0.3525 0 141.391587 + 8.55672717
214Pb->226Ra 352 9.361 8.05 . 0.52875 0 141.832059 t 8.55410073
208TI->228Th =~ 583 = = 5.5494 0 . 0 0.110875 . 0 . #DIv/iO!
214Bi->226Ra 609 9.361 3.9375 0.26375 [4] 139.077542 I 8.44449691
Ulppb) = 11040466.2 ;
Th(ppb) = 0 X
interterence Correction’
Isotope keV An (Bg/g) Is In (DP1B) ] As (Bq/g)
234U(242) 53.2 9.361 0.61606043 0.04188625 | 138.976863 + 8.51825282
234U(295) 53.2 9.361 0.71273705 _ 0.0487551 138.133778 + 8.35957132
234U(352) 53.2 9.361 0.780858103 0.05329239 138.451476 + 8.35021279
235U(63.3) 186 0.44395 0.177331918 0.01219157 6.42640394 + 0.39169856
235U(92.6) 186 0.44395 0.215859375 0.01496625 6.37233564 + 0.38718196
226Ra(63.3) 186 9.361 3.33751 0.22671944 . 137.139553 + 8.35885296
226Ra(92.6) 186 9.361 3.296640625 0.22378375, | 137.237237 + 8.3385098
234U/238U = 1.00875293 + 0.063573487
230Th/234U = 1.079208789 + 0.081073606
226Ra/230Th = 0.917365829 +. 0.068045385
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Gamma spectrometry calculations for Nopal | rock powders

Sample=

'NOPI-113-GAM4

Self attenuation correction

Point source
SRM 4275C
Isotope
Sb125
Eu154,155
Eu154,155
Eu155
Eu155
Eu154
Sb125
Eu154
Eu154
Sb125
Sb125

A0 = [In(TI)I(TN)-1] :
T = transmitted intensity through sample or standards

| = intensity through empty vial

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

Empty vial
3/6/96
|
6.19E+05
1.31E+06
2.69E+05
3.42E+05
2.21E+05
1.82E+06
4.13E+04
1.12E+05
2.30E+04
1.66E+04
1.04E+04

_Standard - DP1B
3/6/96
T
3.93E+05
1.16E+06

2.44E+05
3.36E+05
2.16E+05
1.79E+06
4.16E+04
1.13E+05
2.34E+04
1.77E+04
1.07E+04

i

AIO

1.24428767
1.06203562
£ 1.04956434

1.00887589

1.01148579
1.00833346
£ 0.99638553
£ 0.99556211
1 0.99140387

0.96826207

1 0.98584842

}
%Sta,ndard - DM1B,
3/6/96
T -
3.69E+05
1.05E+06
2.25E+05
3.23E+05
2.09E+05
1.75E+06
4.09E+04
1.10E+05
2.30E+04
1.71E+04
1.07E+04

- = e s

A0
.28085616
11469398
.09196257
.02885145
.02817395
.01973854
00487411
.00903631

#DIV/0

| 0.9852355
1 0.98584842

A0
1.1715895
1.04449373
1.03502892
1.00589396
1.00684939
1.00553509
0.98691465
0.99556211
0.98300174
0.97665085
0.97221742

Sample correction factor (CF) relative to each normalization standard

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

_CF= (A0 of sample)/(A/O of DP1B and DM1B)
I

keV
27.3
42.9
48.6
86.4
108
123
178
248
592
600
636

CF (DP1B)

0.94157446
1 0.98348277
1 0.98615099
£ 0.99704429
.0.99541625
£ 0.99722476
1 0.99049476

1

10.99152501
©1.00866375
1 0.98617333

_ CF(DM1B)
0.914692477
© 0.937022851
© 0.94786117
- 0.977686289
 0.979259774
 0.98607148
0.982127647
© 0.986646469
#DIV/O!
. 0.9912867
£ 0.986173328

Fit a polynomial curve through plot of CF versus keV for peaks < 2b0 keV using cficl{et graph.
Calculate CFs for natural series gamma peaks using polynomial equation.

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

isotope keV . CF(DPIB) = CF{DMIB)
231Th->235U  25.6 .  0.95539328  0.914314636
231Pa 27.4  0.95751804  0.917590312
210Pb 46.5 0.97405661  0.943087278
227Ac 50 10.97632584 0.94658567
234U+214Pb 53.2 , 10.97826564  0.949576191
234Th->238U _ 63.3 _ ,0.98370107 . _ 0.957955812
230Th 67.6 0.98575616, _ 0.961124083
234Th->238U  92.8 0.99559599 0.97629382
228Ac->228Ra | 129 1.00596246  0.992275458
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 1 1
214Bi->226Ra __ 609 1 1
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Sample activity calculations

‘As (Bg/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)

-An = nominal radionuclide activity (}f the normaliza:tio:n standard (Bq/g):

In = peak intensity (cps)

_Wn = weight of normalization standard ()] o
" note Is and In should be background-corrected values

Counting time (sec) = 80000 80000
‘Weight (g} = 3.001, 2.994
) ., Sample counts - Uncertainty DP1B counts ~ Uncertainty =~ DM1B counts =~ Uncertainty
Isotope . kev 3/15/96 3/7/96
231Th->235U ~ 25.6 1.98E+03 1.31E+02 0 0
231Pa 274 1.97E+03 1.27E+02 0 0
210Pb . 46.5 . 2.23E+04 2.04E+02 0 0
227Ac .50 2.40E+03 1.52E+02 0 0
234U+214Pb  53.2 5.52E+03 1.66E+02 0 0
234Th->238U  63.3 . 2.09E+04 2.17€+402 0 0
230Th . 67.8 2.38E+03 9.23E+01 0 0
234Th->238U 92.6 2.60E+04 2.41E+02 0 0
228Ac->228Ra 129 0 0 4.68E+03 1.18E+02
235U+226Ra 186 1.91E+04 2.17E402 0 0
227Th-»227Ac =~ 236 7.14E+02 1.27E+02 0 0
212Pb->228Th = 239 0 0 5.67E+04 3.50E+02
214Pb->226Ra 242 1.47E+04 1.78E+02 0 0
214Pb->226Ra =~ 295 2.82E+04 2.16E+02 0 0
214Pb->226Ra = 352 4.23E+04 2.561E+02 0 0
20871->228Th = 583 0 0 8.87E+03 1.26E+02
214Bi->226Ra 609 2.11E+04 1.90E+02 0 0
Isotope . keV  An (Bglg) = . Is In (DP1B) In (DM1B) _ As (Bg/g) . . Uncertainty
231Th->235U  25.6 0.44395 _  0.122875 0.02475 0 47159128 + 0.43874677
231Pa . 27.4  0.44395 0.1025 0.024625 0 - 3.96268772 + 0.37190801
210Pb . 46.5  9.361  1.0675 0.27875 0 | 78.2025022 + 4.75965342
227Ac . 50 . 0.44395 0.112 0.03 0 3.62398849 + 0.33652128
234U+214Pb ~ 53.2 9.361 o 0.265 0.069 0 . 78.7656796 + 5.40797164
234Th->238U0  63.3 9.361 . 1.03125 0.26125 0 81.4055936 + 4.97324856
230Th . 8676 9.361  0.118625 0.02975 0 82.4028435 + 6.46246263
234Th->238U  92.6 9.361 o 1.2625 0.325 0 . 81.0801619 + 4.93665346
228Ac->228Ra 129 = 5.5494 0 0 0.0585 . 0 St #DIV/O)
235U+226Ra = 186 9.361 .. 0.91625 0.23875 0 . 80.4551872 + 4.93365801
227Th->227Ac . 236 0.44395  0.05375 0.008925 0 . 5.98777539 t+ 1.1856714
212Pb->228Th =~ 239 = 5.5494 0.01 0 0.70875 . 0.17535339 + 0.04742204
214Pb->226Ra = 242 9.361 .. 0.65375 0.18375 0 . 74.5877998 + 4.59316742
214Pb->226Ra 295 ~  9.361 1.3 0.3525 0 _77.3156966 + 4.68680399
214Pb->226Ra 352 9.361 1.95 0.52875 0 77.3156966 t 4.66761341
208TI->228Th =~ 583 =~ = 5.5494 0 0 0.110875 _ 0 . #DIV/O!
214Bi->226Ra 609 9.361 0.9425 0.26375 0 74.9156122 + 4.56035991
Uppb) = 6545031.99
Th{ppb) =, 43060.9676"
Iinterterence Correction, I
Isotope keV An (Ba/g) Is In (DP1B) As (Bg/g)
234U(242) 53.2 . 9.361 . 0.168534066 0.04188625 82.5194795 + 5.08160565
234U(295) 53.2 9.361 0.190337975 0.0487551 80.0655316 + 4.85349637
234U(352) 53.2 9.361 0.207071217 . 0.05329239 79.6883434 + 4.81085208
235U(63.3) 186 0.44395 0.046715041 0.01183448 3.92466796 + 0.23976668
235U(92.6) 186 0.44395 0.058138125 0.01496625 3.8622758 + 0.23515884
226Ra(63.3) 186 9.361 0.868760938 | 0.22671944 80.3331825 + 4.90773258
226Ra(92.6) 186 9.361 0.858111875  0.22378375 80.3894037 + 4.8945959

234U/238U = 0.992042209

0.063084422

230Th/234U = 1.02037028

0.082024097

226Ra/230Th = 0.974883621

H K|

0.07727315
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Sheet1
Gamma spectrometry calculations for Nopal | rock powders
Sample= 'NOPI-114-GAM4
Self attenuation correction
AIO = [In(T/Y(T/)-1] ) )
T = transmitted intensity through sample or standards
| = intensity through empty vial )
Point source .. Emptyvial ~  Standard - DP1B_ .. Standard - DM1B,
SRM 4275C .. 3/6/96 . 3/6/96 . o 3/6/96
Isotope . kev L o T ) A/O o T . A/O . A/O .
Sb125 . 27.3 | 6.19E+05 = 3.93E+05  1.24428767  3.69E+05  1.28085616 1.26525939
Eu154,155 ~ 42,9~ 131E+06 = 1.16E+06 1.06203562 ~ 1.05E+06  1.11469398 1.07110898
Eu154,155 = 48.6 =~ = 2.69E+05 = 2.44E+05  1.04956434 = 2.25E+05  1.09196257 1.06246935 .
Eut55 . 86.4  3.42E+05 = 3.36E+05  1.00887589 ~ 3.23E+05  1.02885145 1.01950164
Eu155 . 105 221E+05 | 2.16E+05  1.01148579 ~  2.09E+05  1.02817395 1.01854855
Eu154 . 123 . 1.82E+06 = 1.79E+06  1.00833346 _ 1.75E+06  1.01973854 1.01685499
Sb125 . 178 . 4.13E+04 = 4.16E+04  0.99638553 ~ 4.09E+04  1.00487411 1.01105681
Eu154 . 248  1.12E+05 = 1.13E+05  0.99556211 1.10E+05  1.00903631 #DIv/ior
Eu154 . 5892 230E+04 = = 2.34E+04  0.99140387  2.30E+04 #DIV/O! 1.0043732
Sb125 . 600 1.66E+04 = 1.77E+04  0.96826207  1.71E+04 _ 0.9852355 0.9852355
Sb125 . 636 1.04E+04 = 1.07E+04  0.98584842 = 1.07E+04  0.98584842 0.99050614

Sample correction factor (CF) relative to each normalization standard

"CF= (A/O of sample)/(A/O of DP1B and DM18B)

Isotope . kev  CF(DP1B) . _ CF(DMIB)
Sb125 . 27.3 _ 1.01685439  0.987823162 .
Eu154,155 = 42.9 1.00854336 0.96089958
Eu154,155  48.6 = 1.01229559 '  0.972990636
Eu155 . B6.4  1.01053226  0.990912381
Eut55 . 105 1.00698256  0.99063836
Eu154 . 123 | 1.0084511  0.997172265
Sb125 . 178 1.0147245  1.00615271
Eu154 . 248 #DIV/O! #DIV/0!
Eu154 . 892  1.01308178 #DIV/0!
Sb125 . 800  1.01752979 1 .
Sb125 . 636 1.00472457  1.004724574

Fit a polynomial curve through plot of CF versus keV for peaks < 2bo 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(DPIB)  CF(DMIB)
231Th->235U  25.6 .01450936  0.971655439

231Pa  27.4 01418474 0.972570267
210Pb _ 46.5 .01165802  0.979691042
227Ac 50 01131133 0.98066807

234U+214Pb . 53.2
234Th->238U _ 63.3

01101497 " | 0.981503261
.01018456 0.983843515

230Th 67.6 .00987059 0.984728348

234Th->238U 92.6 .00836728 ; 0.988964941

RS PR R SV

228Ac->228Ra 129 .00678351 0.993428281

235U+226Ra 186 1 :

227Th->227Ac 236

212Pb->228Th 239

214Pb->226Ra 242

214Pb->226Ra 295

214Pb->226Ra 352

208T1->228Th 583

ala|alalalalala
||t |t [a [

214Bi->226Ra 609
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Sample activity calculations

As (Bg/g) =Is " CFs * An " Wn/In* Ws .

As = radionuclide activity of sample (Bq/g)
.Is = peak intensity (cps) . L

_.CFs = correction factor relative to normalization standard n

. .Ws = weight of sample (g) . N .
:An = nominal radionuclide activity of the normalizqtjqn standard (Bq/g)
.In = peak intensity (cps) . -
_Wn = weight of normalization standard (g) |
.~ note Is and In should be background-corrected values

Counting time (sec) = 80000 80000
‘Weight (g) = 3.00t 2.994
. DPiBcounts = Uncertainty =~ DM1B counts Uncertainty
Isotope keV ! 3/15/96 3/7/96
231Th->235U 25.6 1.98E+03 1.31E+02 0 0
231Pa 27.4 1.97E+03 1.27E+02 0 0
210Pb 46.5 . 2.23E+04 2.04E+02 0 0
227Ac 50 2.40E+03 1.52E+02 o 0
234U+214Pb 53.2 5.52E+03 1.66E+02 0 0
234Th->238U 63.3 2.09E+04 2.17E+02 0 0
230Th 67.6 | 2.38E+03 9.23E+01 | 0 0
234Th->238U 92.6 ! 2.60E+04 2.41E4+02 0 0
228Ac->228Ra | 129 0 0 .. 4.68E+03 1.18E+02
235U+226Ra 186 1.91E+04 2.17E+02 0 0
227Th->227Ac = 236 7.14E402 1.27E+02 0 0
212Pb->228Th = 239 0 0 . 5.67E+04 3.50E+02
214Pb->226Ra =~ 242 1.47E+04 1.78E+402 0 0
214Pb->226Ra 295 2.82E+04 2.16E+02 [ 0
214Pb->226Ra = 352 4.23E+04 2.51E+02 0 0
208T1->228Th 583 0 0 . . B.B7E+03 1.26E+02
214Bi->226Ra 609 2.11E+04 1.90E+02 0 0
Isotope keV An (Ba/g) Is In (DP18B) In (DM1B) . As (Bg/g} = . Uncertainty
231Th->235U 25.6 0.44395 0.15375 0.02475 0 3.96246171 + 0.36611701
231Pa 27.4 0.44395 0.12 0.024625 0 . 3.1073572 + 0.29114232
210Pb 46.5 9.361 1.4 0.27875 0 . 67.3603246 + 4.09715498
227Ac 50 0.44395 0.14875 0.03 0 . 3.15275114 + 0.28853222
234U+214Pb 53.2 9.361 0.34125 0.069 0 . 66.2885379 + 4.53073714
234Th->238U 63.3 9.361 1.3375 0.26125 0 68.5638982 + 4.18586865
230Th 67.6 9.361 0.1575 0.02975 0 . 70.878839 + 5.49644933
234Th->238U ~ 92.6 9.361 1.65 0.325 0 67.8698066 + 4.12949714
228Ac->228Ra =~ 129 5.5494 0 0 0.0585 . 0 .t #DIvV/O!
235U+226Ra = 186 9.361 1.2125 0.23875 0 . 67.3279903 + 4.12416655
227Th->227Ac = 236 0.44395 0.06425 0.008925 0 . 4.52620277 + 0.89188953
212Pb-»>228Th = 239 5.5494 0.01475 0 0.70875 0.1635611 t 0.03564485
214Pb->226Ra =~ 242 9.361 0.8625 0.18375 0 . 62.2284581 t+ 3.82568986
214Pb->226Ra = 295 9.361 1.7 0.3525 0 63.9362388 + 3.8736677
214Pb->226Ra 352 9.361 2.55 0.52875 0 1 63.9362388 + 3.85876884
208T1->228Th 583 5.5494 0 0 0.110875 ) 0 . #DIV/O!
214Bi->226Ra 609 9.361 1.2625 0.26375 0 63.4594352 + 3.85950005
U(ppb) '= 5512556.17
Th(ppb) .= 40165.1734:
i ;
Interference Correction
Isotope keV An (Bg/q) | . Is In (DP1B) As (Bg/g) ;
234U(242) | 53.2 9.361 f 0.213981368 0.04188625 68.4730024 - +. 4.20959283
234U(295) | 53.2 | 9.361 0.243615044 _ 0.0487551 66.9728655 + 4.05764604
234U(352) | 53.2 : | 9.361 0.265496977 0.05329239 66.7742888 '+ 4.03005479
1
235U(63.3) 186 0.44395 0.062219161 0.01215309 3.21889337 + 0.19651544
235U(92.6) 186 0.44395 0.0759825 0.01496625 3.19204998 + 0.19421834
226Ra(63.3) 186 9.361 1.150908125 0.22671944 67.2990889 + 4.10865125
226Ra(92.6) 186 9.361 1.1365175 0.22378375 67.3294186 + 4.09661756
234U/238U 0.983122615 + _0.062333277

230Th/234U

1.051509999

t_ 0.083503152

226Ra/230Th =

0.949494798

x 0.0744051
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Gamma spectrometry calculations for Nopal | rock powders

Sample= 'NOPI-115-GAM4

Selt attenuation correction
AIO = [In(TMVI(TM-1] )
T = transmitted intensity through sample or standards
i = intensity through empty vial

Point source . . Emptyvial Standard - DP1B. .. Standard - DM1B,

SRM 4275C | .. 3/8/96 3/6/96 . o 3/6/96 .
Isotope . kev | o T .. A0 T . A/O . A/O .
Sb125 . 27.3 | B.19E+05 . 3.93E+05  1.24428767: = 3.69E+05  1.28085616 . 22706107
Eu154,155 ~ 42,9 =~ 1.31E+06 . = 1.16E+06  1.06203562: = 1.05E+06  1.11469398; 1.05757599 !
Eut154,155 _ 48.6 = 2.69E+05 . . 2.44E+05  1.04956434, = 2.25E+05  1.09196257 | 1.04326812
Eu155 . 86.4  3.42E+05 & = 3.36E+05 1.99@315391 . 3.23E+05  1.02885145 1.00887589
Eu155 . 105 | 2.21E+05 | 2.16E+05  1.01148579| . 2.09E+05  1.02817395! 1.01148579
Eu154 . 123 1.82E+06 .~ 1.79E+06  1.00833346: ' 1.75E+06  1.01973854: 1.00833346
Sb125 . 178 | 4.13E+04 = 4.16E+04  0.99638553 4.09E+04  1.00487411: 0.99280567
Eul54 248 1.12E+05 = 1.13E+05  0.99556211 , 1.10E+05  1.00903631 #DIV/Ol
Eu154 . 592 2.30E+04 = 2.34E+04 0.99140387 = 2.30E+04 ;| #Div/O! 0.98508448
Sb125 . 600 1.66E+04 = 1.77E+04  0.96826207  1.71E+04  0.9852355 . 0.97103703 .
0.98584842

Sb125 636 _  1.04E+04 _ _  1.07E+04 _0.98584842 1.07E+04  0.98584842

Sample correction factor (CF) relative to each normalization standard

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

lsotope . keV . CF(DP1B) = . CF(DMIB)
Sb126  27.3 _  0.98615545  0.958000676
Eu154,155  42.9 0.99580087  0.348759041
Eu154,155  48.6 0.99400111  0.355406484
Eu155  86.4 1 1 0.980584608
Eui55 . 105 1 . 0.983769129
Eul54 123 1 . 0.988815682
Sp126 178 _ 0.99640715  0.987990098
248 | #DIVIOt  #DIV/O!
592 0.99362582 #DIVIO!
600 1.00286592  0.985588754
636 1 o 1

Fit a polynomial curve through plot of CF versus 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(DP1B)  CF(DMB)
231Th->235U  25.6  0.9881648  0.945494398
231Pa " 27.4  0.98875501  0.947265034
210Pb | 46.5  0.99334906  0.961047177
227Ac © 50 | 0.9939794  0.9629382
234U+214Pb  53.2 0.99451823  0.964554698
234Th->238U _ 63.3 . 1 0.99602807 . 0.969084223
230Th 67.6 0.99659893|  0.970796802
234Th->238U __ 92.6 __ 0.99933222 | ' 0.978996659
228Ac>228Ra | 129 1.00221179 | 0,987635383
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 1 1
214Bi->226Ra___ 609 1 1
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Sample actlvlty calculations

jAs (Bq/g) = Is CFs * An " Wn: / In*Ws

As = radionuclide activity of sample (Bq/g)
:1s = peak intensity (cps)
. .CFs = correction factor relative to normalization standard n
Ws = welght of sample (g)
. An = nominal radionuclide activity of the normahzatlon standard (Bq/g)
| ln = peak intensity (cps)
Wn = weight of normalization standard (9)

* note Is and In should be background—corrected values

i
i

'

i
i

i

"Counting time (sec) = 80000 80000
Weight (g} = 3.001° 2.994
DP1B counts ~ Uncertainty =~ DM1B counts = Uncertainty
Isotope keV 3/15/96 .. 3/7/96
231Th->235U 25.6 2.14E+03 1.44E+02 0 0
231Pa 27.4 1.77E+03 1.40E+02 0 0
210Pb 46.5 2.27E+04 2.03E+02 0 0
227Ac 50 2.33E+03 1.42E+02 0 o
234U+214Pb 53.2 5.54E+03 1.65E+02 0 0
234Th->238U 63.3 2.13E+04 2.13E+02 0 0
230Th 67.6 2.57E+03 1156402 0 0
234Th->238U 92.6 2.63E+04 2.31E+02 0 0
228Ac->228Ra = 129 0 0 .. 4.6BE+03 1.18E402
235U+226Ra = 186 1.93E+04 2.10E+02 0 0
227Th->227Ac = 236 ) 1.01E+03 1.47E+02 0 0
212Pb->228Th 239 , 0 0 . . 5.867E+04 3.50E+02
214Pb->226Ra 242 1.43E+04 1.83E+02 0 0
214Pb->226Ra 295 2.79E+04 2.14E+02 0 0
214Pb->226Ra 352 4.20E+04 2.52E+02 0 0
208TI1->228Th 583 0 0 . 8.87E+03 1.26E+02
214Bi->226Ra 609 2.09E+04 1.91E+02 X 0 0
Isotope keV An (Bq/g) Is In (DP1B) In (DM1B) . As (Bg/g) . _ Uncertainty
231Th->235U 25.6 0.44395 0.098 0.02675 0 . 2.45453466 *+ 0.23300178
231Pa 27.4 0.44395 0.075625 0.022125 0 . 2.29143903 t 0.24583109
210Pb 46.5 9.361 1.0025 0.28375 0 . 50.1736946 t 3.05246487
227Ac 50 0.44395 0.095875 0.029125 0 . 2.21847392 t 0.20253255
234U+214Pb 53.2 9.361 0.23125 0.06925 ¢] . 47.4788727 + 3.26341777
234Th->238U 63.3 9.361 0.7975 0.26625 0 . 42.6518959 t 2.60624192
230Th 67.6 9.361 0.099 0.032125 0 . 43.9074446 + 3.69082319
234Th->238U  92.6 9.361 0.97125 0.32875 0 . 42.2085902 + 2.56955921
228Ac->228Ra = 129 5.5494 0 0 0.0585 0 . #DIV/OY
235U+226Ra 186 9.361 0.7725 0.24125 0 | 45.7780039 t 2.80556139
227Th->227Ac = 236 0.44395 0.04275 0.012625 0 1 2.29584325 t 0.40107272
212Pb->228Th 239 5.5494 0.0068 0 0.70875 . 0.081314 + 0.02599692
214Pb->226Ra 242 9.361 0.5725 0.17875 0 . 45.788364 1+ 2.82680478
214Pb->226Ra =~ 295 9.361 1.11375 0.34875 0 . 45.6561395 + 2.76862617
214Pb->226Ra = 352 9.361 1.675 0.525 0 .45.6122183 + 2.75456939
208TI1->228Th 583 5.5494 0 o} 0.110875 . 0 k3 0
214Bi->226Ra 609 9.361 0.8175 0.26125 0 44.7359998 + 2.72511771
U(ppb) = 3429224.1
Thippb) = 19968.0171.
Interference Correction i
Isotope keV An (Bg/g) Is In (DP1B) As (Bg/g)
234U(242) 53.2 9.361 0.14677314 0.04287404 48.6732831 + 3.00490905
234U(295) 53.2 9.361 0.167284746 0.04922048 48.3224524 + 2.9303136
234U(352) 53.2 9.361 0.181490661 0.05365379 48.0941572 + 2.90445627
235U(63.3) 186 0.44395 0.036579007 0.01221211 2.03085341 + 0.12409519
235U(92.6) 186 0.44385 0.044726063 0.01513894 2.00310065 + 0.12194403
226Ra(63.3) 186 9.361 0.735775125 0.22898919 45.9362788 + 2.80693397
226Ra(92.6) 186 9.361 0.727773938 0.22611106 46.0151004 + 2.80129056

234U/238U =

1.133907333

0.072335603

230Th/234U =

0.907867057

0.078106668

226Ra/230Th =

1.046207065

t
+
i

0.088772123
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Gamma spectrometry calculations for Nopal | rock powders . . o

Sample= 'NOPI-116-GAM4 '
|

Self attenuation correction
AQ = (In(T)/I(T/)-1] .
T = transmitted intensity through sample or standards
I = intensity through empty vial

Point source .. Emptyvial  Standard - DP1B, . Standard - DM1B’
SRM 4275C | ., 3/6/96 3/6/96 o 3/6/96 .

Isotope . kev 1 o T . A/IO L T . A/O . A/O
Sb125 . 27.3 | B.19E+05 = = 3.93E+05  1.24428767 , 3.69E+05  1.28085616 1.24428767
Eu154,165 ~ 42,9 ~  1.31E+06 .  1.16E+06  1.06203562 . 1.05E+06  1.11469398 1.06203562 |
Eu154,166 = 48.6 =~ 2.69E+05 = = 2.44E+05  1.04956434  2.25E+05  1.09196257 1.08728111
Eu155 . 86.4  3.42E+405 = = 3.36E+05  1.00887589. = 3.23E+05  1.02885145 1.01491127
Eu155 . 105 | 221E4+05 = = 2.16E+05 1.01148579 - 2.09E+05  1.02817395: > 1.01854855 |
Eu154 . 123 1.82E+06 = = 1.79E+06  1.00833346 _ 1.75E+06  1.01973854 1.01399314,
Sb125. 178  4.13E+04 = 4.16E+04  0.99638553 = 4.09E+04  1.00487411 0.99638553 !

Eu154 . 248  1.12E+05 = 1.13E+05  0.99556211 1.10E+05  1.00903631 #0D1V/0!

Euib4 592 ~  2.30E+04 = 2.34E+04  0.99140387 = 2.30E+04 #DIV/O! 1.00218023 |
Sb125 . 600 1.66E+04 = 1.77E+04  0.96826207  1.71E+04  0.9852355 0.97949026
Sb125 . 8636 1.04E+04 =~ 1.07E+04  0.98584842  1.07E+04  0.98584842 1.00483873

Sample correction factor (CF) relative to each normalization standard

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

Isotope . kev ' CF(DP1B) = = CF(DMIB)
Sb125 . 273 1 .. 0.971449962
Eu154,165 = 429 . 1 .. 0.952759807
Eu154,155  48.6 1.03593564  0.995712801
Eu155 . 86.4  1.00598228  0.986450737
Eu155 105 1.00698256 ~  0.99063836
Eu154 123 . 1.00561291  0.994365813
Sb125 o178 1 .. 0.991552593
Eu154 . 248 #DWw/jOY #DIV/0!
Eu154 692 1.0108698 #DIv/0! )
Sb125 . 600  1.01159623  0.994168661
Sb125 . 636  1.01926291  1.019262911

Fit a polynomial curve through plot of CF versus keV for peaks < 2bo 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({PIB) A= = CF(DMIB)
231Th->235U =~ 25.6 1.01 .. 0.965737839
231Pa . 27.4 1.01 .. 0.966947773
210Pb . 46.5 1.01 .. 0.976365571
227Ac . 50 1.01 .. 0.97765777
234U+214Pb = 53.2 1.01 .. 0.978762377
234Th->238U 63.3 1.01 0.981857552

230Th 67.6 1.01 0.983027815

234Th->238U 92.6 1.01 0.98863105

228Ac->228Ra 129 ' 1.01 0.994534178 .

235U+226Ra__ 186 1

227Th->227Ac 236

212Pb->228Th . 239

214Pb->226Ra 242

214Pb->226Ra 352

208T1->228Th 583

R DR PR RN IR S Y

1

1

1

; 1

214Pb->226Ra 295 : 1
1

1

1

214Bi->226Ra 609
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Sample activity calculations

As (Bqlg) =Is*CFs* An* Wn / In- Ws
;As = radionuclide activity of sample (Bg/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) i
'Wn = weight of normalization standard (g) _
* note Is and In should be background-corrected values

_Counting time (sec) = 80000 o 80000!
‘Weight (g) = 3.001 o 2.994
. Uncertainty .~ DP1B counts = Uncertainty =~ DM1B counts . Uncertainty
Isotope LY 3/15/96 .. 3/7/96
231Th->235U0 ~ 25.6 2.14E+03  1.44E+02 0 0
231Pa . 27.4 1.77E+03  1.40E+02 0 0
210Pb . 46.5 2.27E+04  2.03E+02 o 0
227Ac .50 2.33E+03 = 1.42E+02 0 0
234U+214Pb  53.2 5.54E+03  1.65E+02 0 0
234Th->238U = 63.3 2.13E404  2.13E+02 0 0
230Th . 67.8 2.57E+03  1.15E+02 0 0
234Th->238U : 92.6 2.63E+04 2.31E+02 0 0
228Ac->228Ra | 129 0 ] 0 - 4.68E+03 1.18E+02
235U+226Ra Y 186 1.936+04  2.10E+02 0 0
227Th->227Ac . 236 1.01E+03  1.47E402 0 0
212Pb->228Th 239 0 ) 0 . . 5.67E+04 3.50E+02
214Pb->226Ra = 242 1.43E+04  1.83E+02 0 0
214Pb->226Ra 295 2.79E+04  2.14E+02 0 0
214Pb->226Ra =~ 352 4.20E+04 2.52E+02 0 0
208TI->228Th = 583 0 . 0 . B.B7E+03 1.26E+02
214Bi->226Ra _ 609 2.09E+04  1.91E+02 0 0
Isotope . keV  An (Bq/g) = . Is . In(DPIB) = In(DM1B) . (Bg/g) . . Uncertainty
231Th->235U0 ~ 25.6 = 0.44395 0.082875  0.02675 0 . 2.29691305 + 0.22077884
231Pa . 27.4  0.44395  0.063375  0.022125 0 12.12363314 + 0.22925876
210Pb . 46,5 9.361 o 0.7675 . 0.28375 0 . 42,283945 + 2.5746882
227Ac . 50 0.44395  0.075625  0.029125 0 0 1.92505993 + 0.17840709
234U+214Pb  53.2 ~  9.361 0.16875  0.06925 0 . 38.0940361 + 2.64596497
234Th->238U  63.3 = 9.361 0.67875 _ 0.26625 0 39.8522835 + 2.43626183
230Th . 67.6 9.361 o 0.0755 . 0.032125 0 . 36.7398011 + 3.19370316
234Th->238U ~ 92.6 = 9.361 .. 0.83625 = 0.32875 0 . 39.7652168 + 2.4207129
228Ac->228Ra = 129 = = 5.5494 0 . 0 0.0585 ) 0 t. #DIV/O!
235U+226Ra 186 9.361 0.615 . 0.24125 ] 39.4565769 + 2.42043132
227Th->227Ac .~ 236 0.44395  0.033375  0.012625 0 1.94049851 + 0.346844
212Pb->228Th = 239 =~ = 5.5494 0.0094625 0 0.70875 . 0.12250342 + 0.02637773
214Pb->226Ra = 242 = 9.361 ) 0.4125 - 0.17875 0 . 35.7181958 + 2.20754383
214Pb->226Ra = 295 ~  9.361 0.80875  0.34875 0 . 35.8931595 + 2.17877393
214Pb->226Ra 352  9.361  1.21125 _  0.526 0 . 35.7096915 + 2.15781664
208T1->228Th =~ 583 ~  5.5494 0 . 0 .. 0.110875 . 0 ES 0
214Bi->226Ra 609 9.361 0.595 0.26125 (1] 35.2510679 + 2.15073354
U(ppb) = 3204134.49°
" I
Thippb) = 30082.7716; f
Interference Correction ' |
: I
Isotope _ keV An_(Bg/g} Is In (DP1B) As (Bg/g)
234U(242) 63.2 9.361 0.107882394 0.04287404 39.3359079 :+ 2.43113457
234U(295) 53.2 9.361 0.122301605_0.04922048 38.8435876 + 2.35786978
234U(352) 53.2 9.361 0.132767314 _0.05365379 38.6833213 + 2.33750309
235U(63.3) 186 0.44395 0.031569002 0.01238342 1.87130101 + 0.11439694
235U(92.6) 186 0.44395 0.038509313 0.01513894 1.86721271 + 0.11366682
226Ra(63.3) 186 9.361 0.583743563 0.22898919 39.4565164 + 2.41206768
226Ra(92.6) 186 9.361 0.576490688 0.22611106 39.462273 t+ 2.40227115
234U/238U = 0.977466504 + 0.062535084
230Th/234U =  0.943152033 + 0.08389426
226Ra/230Th =  1.073944749 + 0.094198902
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Sheet1
Gamma spectrometry calculations for Nopal | rock powders
Sample= ‘NOPI-117-GAM4
Self attenuation correction
AIO = [in(TMY(TN)-1) . )
T = transmitted intensity through sample or standards
I = intensity through empty Vial
. - 1 . . — .
Point source - . Emptyvial = Standard - DP1B. . :Standard - DM1B.
SRM 4275C .. 3/6/96 . 3/6/96 . o 3/6/96 )
Isotope . kev | L. T . A/O . T . A/O . A/O .
Sb125 . 27.3 | 6.19E+05 @ 3.93E+05  1.24428767  3.69E+05  1.28085616 1.25765712
Eu154,155 42,9 ~  1.31E+06 = 1.16E+06  1.06203562  1.05E+06  1.11469398 1.07110898
Eu154,165 = 48.6 = 2.69E+05 = 2.44E+05  1.04956434 = 2.25E+05  1.09196257 1.05381899
Eu155 . 86.4  342E+05 = 3.36E+05  1.00887589 = 3.23E+05  1.02885145 1.01339339
Eu155 . 105 221E+05 = 2.16E+05  1.01148579 = 2.09E+05  1.02817395 1.01854855
Eu154 . 123  1.B2E+06 & = 1.79E+06  1.00833346  1.75E+06  1.01973854 1.01399314
Sb125 ., 178  4.13E+04 = 4.16E+04  0.99638553 = 4.09E+04  1.00487411 #DIv/io!
Eu154 . 248 . 1.12E+05 1.13E+05  0.99556211 ~  1.10E+05  1.00903631 1.00449104
Eu154 . 592 2.30E+04 = = 2.34E+04  0.99140387 = 2.30E+04  #DIV/O! #Dtv/o!
Sb125 . 600 1.66E+04 = 1.77E+04  0.96826207°' . 1.71E+04  0.9852355 0.97103703 .
Sbi125 . 636 1.04E404 = 1.07E+04  0.98584842 - 1.07E+04  0.98584842 0.97221742

Sample correction factor (CF) relative to each normalization standard
"GF= (A0 of sample)/(A/O of DP1B and DM1B)

Isotope . kev ~ CF({DPIB) = = CF({DMIB)
Sb125 | 27.3 .01074466  0.981887863
Eu154,1556 =~ 429 00854336 0.96089958
Eu154,155 = 48.6 .00405373  0.965068789

- e

Euis5  86.4 .00447775  0.984975421
Eu1s5 105 .00698256  0.99063836
Euts54 . 123 1.00561291 _ 0.994365813
Sb125 178  _  #DIV/Or #DIvV/Ol
Eu1s4 248 1.00896873  0.995495435
EulS4 592 #DIV/OI  #DWVIO!
Sb125 600 . 1.00286592  0.985588754
Sb125 636 0.98617333  0.986173328

Fit a polynomial curve through plot of CF versus keV for peaks < 2b0 keV using cfick:et graph.
Calculate CFs for natural series gamma peaks using polynomial equation.

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

Isotope . kev ~ CF(DPiB) = = CF(DM1B)
231Th->235U ~ 26.6 ~ 1.00955056  0.965288399
231Pa . 27.4  1.0083735  0.96632127
210Pb . 48.5 00799528  0.974360853
227Ac. .50 .00780618  0.97546395
234U+214Pb ~ 53.2 .00764453  0.976406907
234Th->238U 63.3 .00719158 0.97904913

230Th 67.6 .00702032 0.980048134

234Th->238U 92.6 .00620033 0.984831385

ala|als o oo

228Ac->228Ra 129 .00533646 0.98987064

235U+226Ra . 186 1

227Th->227Ac : 236

212Pb->228Th 239

214Pb->226Ra 242

214Pb->226Ra 285

214Pb->226Ra 352

208T1->228Th 583

PP RIS GERS JRES Q) (RS PR (Y
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214Bi->226Ra 609
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Sample activity calculations

As (Bg/g) = Is * CFs “ An " Wn}/ In = Ws o
As = radionuclide activity of sample (Bqg/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) L
.* note Is and In should be background-corrected values

f

. Counting tiqe (sec) = BOOOOi 80000
Weight (g) = 3.001; 2.994
DP1B counts | Uncertainty =~ DMI1B counts  Uncertainty
Isotope keV 3/15/96 3/7/96
231Th->235U 25.6 2.14E+03 1.44E+02 0 4]
231Pa 27.4 1.77E+03 1.40E+02 0 0 .
210Pb 46.5 2.27E+04 2.03E+02 0 0 .
227Ac¢ 50 2.33E+03 1.42E+02 0 0
234U+214Pb 53.2 5.54E+03 1.65E+02 0 0
234Th->238U 63.3 2.13E+04 2.13E+402 0 0
230Th 67.6 2.57E+03 1.16E+02 0 . 0
234Th->238U 92.6 2.63E+04 2.31E+02 0 0
228Ac->228Ra 129 0 j 0 .. 4.68E+03 _ 1.18E+02
235U+226Ra 186 1.93E+04 2.10E+02 0 . 0
227Th->227Ac = 236 1.01E4+03  1.47E+02 0 ) 0
212Pb->228Th = 239 0 ) 0 .. 5.67E+04 _ 3.50E+02
214Pb->226Ra = 242 1.43E+04 1.83E+02 0 ] 0
214Pb->226Ra = 295 2.79E+04 2.14E402 0 _ 0
214Pb->226Ra =~ 352 4,20E+04 = 2.52E+02 0 . 0
208T1->228Th 583 ¢] ) 0 . . 8.87E+03  1.26E+02
214Bi->226Ra 609 2.09E+04 1.91E+02 0 . 0
Isotope keV An (Bg/g) Is In (DP1B) In (DM1B) . As (Bg/g) _ . Uncertainty
231Th->235U 25.6 0.44395 0.04925 0.02675 0 0.84719184 t 0.08682213
231Pa 27.4 0.44395 0.041 0.022125 0 . 0.85255757 + 0.09773386
210Pb 46.5 9.361 0.605 0.28375 0 20.6555817 + 1.258997
227Ac 50 0.44395 0.0525 0.029125 o] . 0.82802153 + 0.08020396
234U+214Pb 63.2 9.361 0.13375 0.06925 0 . 18.7042712 + 1.31060694
234Th->238U 63.3 9.361 0.44 0.26625 [¢] . 15.9968536 + 0.98157293
230Th 67.6 9.361 0.054 0.032125 0 . 16.2685289 + 1.51196657
234Th->238U  92.6 9.361 0.5325 0.32875 0 . 15.6638218 + 0.9568372
228Ac->228Ra 129 5.5494 0 0 0.0585 ) 0 £ #DIV/IO!
235U+226Ra 186 9.361 0.4475 0.24125 0 . 17.8272824 + 1.09611565
227Th->227Ac = 236 0.44395 0.027375 0.012625 0 . 0.9883118 + 0.17171563
212Pb->228Th = 239 5.5494 0.019625 0 0.70875 . 0.16776106 + 0.02059812
214Pb->226Ra = 242 9.361 0.34 0.17875 0 18.2806777 + 1.13402783
214Pb->226Ra = 295 9.361 0.66875 0.34875 0 . 18.429307 + 1.1193793%
214Pb->226Ra = 352 9.361 1.00625 0.525 . | 0 ) o . 18.4206951 t 1.11349162
208TI->228Th 583 5.5494 0 0 _ .. 0.110875 o .0 %0
214Bi->226Ra 609 9.361 0.49375 0.26125 . 0 18.1639474 + 1.1091713
U(ppb) = 1286151.41
Th{ppb) = 38740.8756
Interference Correction.
Isotope keV An (Bg/g) Is In (DP1B) | As (Bg/q)
234U(242) 63.2 9.361 . 0.083580337 0.04287404 ; 18.8788924 + 1.17113762
234U(295) 563.2 9.361 © 0.095342131 _0.04922048 | . 18.7588333 + 1.13939448
234U(352) 53.2 9.361 0.103857263 0.05365379 | | 18.7457685 + 1.13314161
235U(63.3) 186 0.44395 0.020407716 _0.01234899, 0.75324161 + 0.04621919
235U(92.6) 186 0.44395 0.024521625 0.01513894 | 0.73828678 + 0.04509884
226Ra(63.3) 186 9.361 0.427238 0.22898919 17.9314051 + 1.10027773
226Ra(92.6) 186 9.361 0.422978375 0.22611106; 17.9785962 + 1.09823707

234U/238U =

1.17488717

+ 0.075746268

230Th/234U =

0.865600603

+ 0.082249924

226Ra/230Th =

1.102214297

+ 0.103412085
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Sheet1
Gamma spectrometry calculations for Nopal | rock powders
Sample= 'NOPI-118-GAM4 _ '
Self attenuation correction Il
A0 = (In(T/))/[(TM)-1] .
T = transmitted intensity through sample or standards
- = intensity through empty vial ‘
Point source . Emptyvial | Standard - DP1B: __Standard - DM1B.
SRM 4275C .. 3/6/96 | 3/6/96 L 3/6/96 .
Isotope . kev | Lo T . A/O o T _ A/O . A/O :
Sb125 . 27.3 | 6.19E+05 = 3.93E+05 1.24428767 ~ 3.69E+05  1.28085616 . 1.30030044 ;
Eu154,1856 = 42,9 ~ 1.31E+06 = 1.16E+06  1.06203562 ~_ 1.05E+06  1.11469398 1.08511965 |
Eu154,1565 ~ 48.6 & = 2.69E+05 = = 2.44E+05  1.04956434 = 2.25E+05  1.09196257 1.05596379 |
Eu155 . 86,4 3.42E+05 = 3.36E+05 1.00887589 =~ 3.23E+05  1.02885145. 1.01643525
Eu155 . 105 221E+05 = 2,16E+05  1.01148579 ~ 2.09E+05  1.02817395 1.01382547
Eu154 . 123 . 1.82E+06 = = 1.79E+06  1.00833346 _ 1.75E+06  1.01973854 1.00833346 |
Sb125 ., 178  4.13E+04 = 4.16E+04  0.99638553 = 4.09E+04 | 1.00487411 0.99638553
Eu154 . 248  1.12E+05 ~  1.13E+05  0.99556211 = 1.10E+05 | 1.00903631 0.99556211
Eu154 . 5692 2.30E+04 . = 234E+04  0.99140387  2.30E+04 = #DIV/O! 0.98300174
Sb125 . 600 . 1.66E+04 ~  1.77E+04  0.96826207  1.71E+04  0.9852355 0.96826207
0.95907552

Sb125 . 636  _ 1.04E+04 _ 1.07E+04  0.98584842 1.07E+04  0.98584842

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(DM1B)
Sb125  27.3 1.04501593  1.015180685
Eui54,155 _ 42.9  1.02173564  0.973468654
Eu154,155  48.6 1.00609724 _ 0.967032954
Eu1S5 . 86.4 1.00749284  0.987931976
Eu55 105 1.00231311_ 0.9860447
Eul54 123 1 1 0.988815682
Sb125 178 1 _0.991552593
Euls4 248 1 . 0.986646469
Eui4 592 0.99152501 #DW/O!
Sb12s 600 1 . 0.982772205
Sb125 636 0.97284277  0.972842773

Fit a polynomial curve through plot of CF versus keV for peaks < 2b0 keV using cfiql{et graph.
Calculate CFs for natural series gamma peaks using polynomial equation.

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

Isotope " kev  CF(DPIB)  CF(DMIB)
231Th->235U  25.6 03691384  0.993468161

231Pa - 27.4 03517272 0.992995991
210Pb  46.5 .02162028  0.989320753
227Ac 50 .01976077  0.98881648

234U+214Pb  53.2
234Th->238U 63.3

01817121 0.988385414
.01371718 0.987177541

230Th 67.6 .01203314 0.986720853

[ R

234Th->238U 92.6 .00396995 0.984534224

228Ac->228Ra 129 ‘ 0.99547521 0.982230565 .
235U+226Ra 186 : 1 ;

227Th->227Ac 236

212Pb->228Th 239

214Pb->226Ra 242

214Pb->226Ra 295

214Pb->226Ra 352

2087|->228Th 583

PP R R ) VS PRI S 9N

214Bi->226Ra 609
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Sample activity caliculations

"As (Ba/g) = Is * CFs * An " Wn /In * Ws S
.As = radionuclide activity of sample (Bqg/g)
Is = peak intensity (cps) : A
.CFs = correction factor relative to normalization standard n
:Ws = weight of sample (g} L .
.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 =~ DM1B counts Uncertainty
Isotope keV 3/15/96 3/7/196
231Th->235U 25.6 2.14E+03 1.44E+02 0 0
231Pa 27.4 . 1.77E+03 1.40E402 0 0
210Pb 46.5 2.27E+04 2.03E+02 o] 0
227Ac 50 2.33E+03 1.42E+02 [¢] 0
234U+214Pb 53.2 5.54E+03 1.65E+02 0 0
234Th->238U 63.3 2.13E+04 2.13E+02 0 0
230Th 67.6 2.57E+03 1.15E402 0 2
234Th->238U 92.6 2.63E+04 2.31E+02 0 o
228Ac->228Ra | 129 0 0 4.68E+03 1.18E+02
235U+226Ra = 186 1.93E+04 2.10E+02 0 0
227Th->227Ac = 236 1.01E+03 1.47E+02 0 0
212Pb->228Th =~ 239 0 0 5.67E+04 3.50E+02
214Pb->226Ra = 242 1.43E+04 1.83E+02 0 0
214Pb->226Ra = 295 2.79E+04 2.14E+02 0 0
214Pb->226Ra = 352 4.20E+04 2.52E+02 0 0
20871->228Th 583 0 0 8.87E+03 1.26E+02
214Bi->226Ra 609 2.09E+04 1.91E+02 ¢ 0
Isotope keV An (Bg/g) Is In (DP1B) In (DM1B) . As (Bg/g) . . Uncertainty
231Th->235U 25.6 0.44395 0.03275 0.02675 0 . 0.61705121 t+ 0.06503058
231Pa 27.4 0.44395 0.024625 0.022125 0 . 0.56001131 + 0.07023928
210Pb 46.5 9.361 0.31625 0.28375 0 . 11.6697989 t 0.71509315
227Ac 50 0.44395 0.035 0.029125 0 . 0.59565039 + 0.06045202
234U+214Pb 53.2 9.361 0.08725 0.06925 0 . 13.1475756 1 0.94102496
234Th->238U 63.3 9.361 0.30375 0.26625 0 . 11.8528471 + 0.72965674
230Th 67.6 9.361 0.042875 0.032125 0 . 13.8431504 + 1.26082126
234Th->238U = 92.6 9.361 0.37125 0.32875 [¢ 0 11.6198526 + 0.71127083
228Ac->228Ra 129 5.5494 0 0 0.0585 ) 0 £ #DIV/O!
235U+226Ra = 186 9.361 0.2975 0.24125 0 . 12.6385966 t 0.78013683
227Th->227Ac = 236 0.44395 0.0155 0.012625 0 . 0.59674849 + 0.11129514
212Pb-»>228Th = 239 5.5494 0.02025 0 0.70875 . 0.17359409 + 0.01815298
214Pb->226Ra = 242 9.361 0.21875 0.17875 0 . 12.5424164 + 0.78244792
214Pb->226Ra =~ 285 9.361 0.42625 0.34875 [¢] . 12.5264896 + 0.76260765
214Pb->226Ra = 352 9.361 0.63 0.525 0 . 12.2987352 + 0.74463451
208TI->228Th 583 5.5494 0 0 0.110875 . 0 kS 0
214Bi->226Ra 609 9.361 0.31125 0.26125 0 12.2104668 + 0.7479308
Ulppb) = 952972.15
1 .
Thppb) |=  42628.944 N
Interference Correction:
Isotope keV | An_(Bg/g) Is In (DP1B) As (Bg/q)
234U(242) 53.2 9.361 0.054971724 0.04287404 13.3796575 + 0.83467848
234U(295) 53.2 9.361 0.062769471 _0.04922048 13.30769 + 0.81016682
234U(352) 53.2 9.361 0.068534547 , 0.05365379 13.329356 + 0.80703408
235U(63.3) 186 0.44395 0.014179559  0.012429 0.55452061 + 0.03413608
235U(92.6) 186 0.44395 0.017096063 0.01513894; 0.54889809 + 0.03359898
226Ra(63.3) 186 9.361 0.283512313 0.22898919 12.6892558 + 0.78114575
226Ra(92.6) 186 9.361 0.280403938 0.22611106 12.7098815 + 0.77799334
234U/238U 1.125375282 +. 0.073395396
230Th/234U 1.037802908 +_0.097129014
226Ra/230Th = 0.916645087 + 0.084435818
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DP1B-X

Gamma spectrometry calculations for Nopal | rock powders

Sample=

'NOPI-119-GAM4

Self attenuation correction

Point source
SRM 4275C
Isotope
Sb125
Eut154,155
Eu154,155
Eu155
Eu165
Eu154
Sb125
Eu154
Eu154
Sb125
Sb125

‘AJO = {(In{T/W)[{TN)-1) i
T = transmitted intensity through sample or standards

‘| = intensity through empty vial

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

Empty vial
3/6/96
|
6.19E+05
1.31E+08
2.69E+05
3.42E+05
2.21E+05
1.82E+06
4.13E+04
1.12E+05
2.30E+04
1.66E+04
1.04E+04

"Standard - DP1B

3/6/96
T
3.93E+05
1.16E+06
2.44E+05
3.36E+05
2.16E+05
1.79E+06
4.16E+04
1.13E+06
2.34E+04
1.77E+04
1.07E+04

A/O

1,24428767 |
1.06203562
1.04956434

1.00887589
1.01148679
.1.00833346
. 0.99638553
£ 0.99556211
1 0.99140387
£ 0.96826207
1 0.98584842

\Standard - DM1B’

3/6/96
T
3.69E+05
1.05E+06
2.25E+05
3.23E+05
2.09E+05
1.75E+06
4.09E4+04
1.10E+05
2.30E+04
1.71E+04
1.07E+04

- a

A0 AIO
.28085616 .30864969 .
11469398 .08511965 ;
.09196257 .06686684
.02885145 .02259291
.02817395 .02333095 ,
.01973854 .01973854
.00487411 .00487411
.00903631 .00903631

©#DIVIO! 0.98928544
. 0.9852355 0.96826207
1 0.98584842 0.97221742

Sample correction factor (CF) relative to each normalization standard

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

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

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

- s

CF (DP1B)

.05172599
.02173564
.01648541
.01359633
01171066
.01131082
.00851937
.01353426

| 0.9978632

1

1 0.98617333

CF (OM1B)
1.021699174

© 0.973468654
. 0.977017773

0.993916964

© 0.995289715

1

1

1
#DIV/0!

| 0.982772205
© 0.986173328

Fit a polynomial curve through plot of CF versus keV for peaks < 2b0 keV using ciicb{et graph.
Calculate CFs for natural series gamma peaks using polynomial equation.

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

{sotope keV . CF(DPiB) CF (DM1B)

231Th->235U 25.6 _  1.04117976  0.99773408 _

231Pa 27.4  1.03967472  0.997497995

210Pb 46.5 _  1.0279599  0.995660376

227Ac 50 ©1.02635253 . 0.99540824

234U+214Pb 53.2  1.02497851  0.995192707 L

234Th->238U 63.3 1.02112841 0.99458877

230Th 67.6 1.01967272;  0.994360426 ‘

234Th->238U 92.6 1.01270284 . 0.993267112 !

228Ac->228Ra __ 129 1.00535992 1 | 0.992115282 :

235U+226Ra 186 1 ‘ 1 [N

227Th->227Ac __ 236 1 ‘ 1 L

212Pb->228Th | 239 ‘ 1 1 .

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

214Pb->226Ra | 295 | 1 1 i
214Pb->226Ra ;| 352 1 ' 1 ‘
208TI->228Th | 583 1 Lo 1

214Bi->226Ra 609 1 L 1
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Sample activity calculations

ls CFs * An *Wn./In"* Ws
,As = radionuclide activity of sample (Bq/g)
_Is = peak intensity (cps)
.CFs = correction factor relative to normahzatnon standard n
-Ws = weight of sample (g) :
“An = nominal radionuclide activity of the normahzatvon standard (Bq/g)
In = peak intensity (cps)
AWn = weight of normalization standard (9)
* note Is and In should be background-corrected valuas

As (Ba/g)

1

Counting time (sec) = 80000 80000
‘Weight (g} = ; 3.001, 2.994
DP1B counts  Uncertainty = DM1B counts  Uncertainty
Isotope keV 3/15/96 3/7/96
231Th->235U 25.6 2.14E4+03 1.44E402 0 0
231Pa 27.4 1.77€403 1.40E+02 0 0
210Pb 46,5 | | 2.27E4+04 2.03E+02 0 0
227Ac 50 i 2.33E+03 1.42E402 0 0
234U+214Pb 53.2 54E+03 1.65E402 ] 0
234Th->238U 63.3 2.13E+04 2.13E+02 0 0
230Th 67.6 2.57E+03 1.156E+02 0 0
234Th->238U 92.6 2.63E+04 2.31E+02 0 0
228Ac->228Ra = 129 0 0 4.68E+03 1.18E+02
235U+226Ra | 186 | 1.93E+04 2.10E+02 0 0
227Th->227Ac = 236 1.01E+03 1.47E+02 0 0
212Pb->228Th = 239 0 0 5.67E+04 3.50E+02
214Pb->226Ra = 242 1.43E+04 1.83E+02 0 o
214Pb->226Ra = 295 2.79E+04 2.14E+02 0 0
214Pb->226Ra = 352 4.20E+04 2.52E+02 0 o]
208TI->228Th 583 0 0 8.87E+03 1.26E+02
214Bi->226Ra 609 2.09E+04 1.91E+02 0 0
Isotope keV n (Bq/g) Is In (DP1B) in (DM1B) . As (Bq/g) . . Uncertainty
231Th->235U 25.6 0.44395 0.030125 0.02675 0 . 0.55396195 + 0.05867671
231Pa 27.4 0.44395 0.024625 0.022125 0 . 0.54669033 + 0.06723474
210Pb 46.5 9.361 0.315 0.28375 0 . 11.3681551 + 0.69634823
227Ac 50 0.44395 0.03225 0.029125 0 - 0.53692211 + 0.05506143
234U+214Pb 53.2 9.361 0.077 0.06925 0 . 11.3533712 + 0.8092019
234Th->238U 63.3 9.361 0.26875 0.26625 0 . 10.2678224 t 0.63318508
230Th 67.6 9.361 0.03325 0.032125 0 . 10.5135273 + 1.04509071
234Th->238U = 92.6 9.361 0.325 0.32875 0 9.97329717 + 0.6114002
228Ac->228Ra = 129 5.5494 0 0 0.0585 . 0 £ #DIV/IOY
235U+226Ra 186 9.361 0.2625 0.24125 0 . 10.839297 + 0.67038842
227Th-»227Ac = 236 0.44395 0.01425 0.012625 0 . 0.53325437 t 0.11092418
212Pb->228Th 239 5.5494 0.015 0 0.70875 0.12498592 + 0.01458907
214Pb->226Ra = 242 9.361 0.1925 0.17875 0 . 10.7281248 + 0.6710696
214Pb->226Ra = 295 9.361 0.3775 0.34875 0 . 10.7830563 + 0.65700447
214Pb->226Ra = 352 9.361 0.56625 0.525 0 . 10.7445454 t 0.65079394
208TI->228Th 583 5.5494 0 0 0.110875 . 0 kS 0
214Bi->226Ra 609 9.361 0.285 0.26125 0 10.8674511 + 0.66601749
Ulppb) =, 825535.73
Th(ppb) : ‘ . 30692.3918
' |
Interference COrrectIon“ |
]
Isotope keV " An (Ba/g) Is In (DP1B) As (Bg/g) .
234U(242) 5§3.2 : 9.361 0.048595117 _0.04287404 11.5731649 -+ 0.72392886
234U(295) 53.2 ‘ 9.361 0.055319297 . 0.04922048 11.4758465 ¢+ 0.69921572
234U(352) 53.2 . 9.361 0.060178373 . 0.05365379 11.452332 + 0.69366437
235U(63.3) 186 0.44395 0.012637421 0.01251986 0.47688076 + 0.02940777
235U(92.6) 186 0.44395 0.01496625 0.01513894 0.46705556 + 0.02863224
226Ra(63.3) 186 9.361 0.250124063 . 0.22898919 10.8812711 + 0.67101457
226Ra(92.6) 186 9.361 0.24753375 0.22611106 10.9056547 + 0.66855718
234U/238U =  1.120047404 +  0.073418078
230Th/234U = 0.914184163 + 0.093117201
226Ra/230Th = 1.034978158 + 0.103931813
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D?\K’)/"D/

Gamma spectrometry calculations for Nopal | rock powders

Sample= 'NOPI-120-GAM4

Self attenuation correction .
CAJO = [In(T/))I(T/)-1} . .
T = transmitted intensity through sample or standards
1 = intensity through empty vial

Point source Empty vial Standard - DP1B_ - Standard - DM1B_
SRM 4275C 3/6/96 3/6/96 3/6/96
Isotope keV | T . A/O . T
Sb125 27.3 6.19E+05 3.93E+05 1.24428767 3.69E+05
Eu154,155 42.9 1.31E+06 1.16E+06  1.06203562  1.05E+06
Eu154,155 48.6 2.69E+05 2.44E+05  1.04956434 , 2.25E405
Eu155 86.4 3.42E+05 3.36E+05 1.00887589 : 3.23E+05
Eu155 105 2.21E+05 2.16E+05 ;1.01148579 2.09E+05
Eu154 123 1.82E+06 1.79E+06 . 1.00833346 1.75E+06
Sb125 178 4.13E+04 4.16E404  0.99638553 4.09E+04
Eu154 248 1.12E+05 1.13E+05  0.99556211 1.10E+05
Eu154 592 2.30E+04 2.34E+04  0.99140387 2.30E+04
Sb125 600 1.66E+04 1.77E+04  0.96826207 1.71E+04
Sb125 636 1.04E+04 1.07E+04  0.98584842 1.07E+04

- ek

AIO
28085616
111469398
09196257
.02885145
.02817395
.01973854
.00487411
.00903631
#DIV/0

| 0.9852355
10.98584842 .

A/Q

19581102
.04449373
.03502892
00738198
.00684939
.00275736 ;

Sample correction factor (CF) relative to each normalization standard

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

Isotope keV CF(DP1B) = CF(DMIB)
Sb125 27.3  0.96104064  0.933602896
Eu154,155  42.9 0.98348277  0.937022851
Eu154,155  48.6 _  0.98615099, _ 0.94786117
Eu155 86.4  0.99851923. _ 0.979132585
Eu155 105 . :0.99541625 0.979259774
Eu154 123 0.99446998  0.983347511
Sb125 178 . 0.99521716  0.986810158
Eu154 248 1 | 0.986646469
Eu154 592 1 CosDIVIOr
Sb125 600 1 . 0.982772205
Sb125 636 . 0.98617333  0.986173328

Fit a polynomial curve through plot of CF versus keV for peaks < 2b0 keV using ciicl{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 . 0.96659552  0.925925117

231Pa 27.4  0.96801203  0.92852205 )

210Pb 46.5 0.97903774.  0.94873586 : )
227Ac 50 1 0.98055056 . | 0.95150936 i ,

234U+214Pb_ 53.2 | ,0.98184376: ' 0.953880224

234Th->238U 63.3 . ,0.98546738 . 0.960523526

230Th 67.6 _ . 0.98683744 .  0.963035309

234Th->238U 92.6 , 1 0.99339733  0.975061767

228Ac->228Ra 129 | ' 1.00030831 0.987731895

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 :

214Bi->226Ra 609 1 1 :
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Sample activity calculations R
As (Bg/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) : . .
:An = nominal radionuclide activity of the normalization standard (Ba/g).
‘In = peak intensity {cps) L
;Wn = weight of normalization stﬂaptia'[g"(g)r . x
! note Is and In should be bangroupd-corrected values
I

80000’

Counting time (sec) = 80000 0
‘Weight (g) = 3.001, 2.994
DP1B counts Uncertainty =~ DM1B counts ~ Uncertainty
Isotope keV 3/15/96 3/7/96
231Th->235U 25.6 . 2.07E+03 1.44E+402 0 0
231Pa 27.4 1.86E+03 1.38E+02 0 0
210Pb 46.5 2.28E+04 2.05E+02 0 0
227Ac 50 1.94E+03 1.46E+02 0 0
234U+214Pb 53.2 5.43E+03 1.64E+02 0 0
234Th->238U 63.3 2.16E+04 2.14E+02 0 0
230Th 67.6 2.57E+03 1.78E+02 0 0
234Th->238U 92.6 2.54E+04 2.40E+02 0 0
228Ac->228Ra = 129 0 0 4.68E+03 1.18E+02
235U+226Ra 186 1.99E+04 2.14E+02 0 0
227Th->227A¢ =~ 236 1.06E+03 1.48E+02 0 0
212Pb->228Th =~ 239 0 0 5.67E+04 3.50E+02
214Pb->226Ra = 242 1.45E+04 1.80E+02 0 0
214Pb->226Ra = 295 2.84E+04 2.15E+02 0 0
214Pb->226Ra 352 4.32E+04 2.48E+02 o] 0
208TI->228Th 583 o] 0 8.87E+03 1.26E+02
214Bi->226Ra 609 2.12E+04 1.92E+02 [} 0
Isotope keV An (Bq/g) Is In {DP1B) In (DM1B) . As (Bg/g) . . Uncertainty
231Th->235U 25.6 0.44395 0.03325 0.025875 0 . 0.55142967 + 0.05911711
231Pa 27.4 0.44395 0.024875 0.02325 0 . 0.45978516 + 0.05506091
210Pb 46.5 9.361 0.295 0.285 0 . 9.48634326 t+ 0.58146211
227Ac 50 0.44395 0.034125 0.02425 0 . 0.61258304 + 0.0672336
234U+214Pb 53.2 9.361 0.074125 0.067875 0 . 10.0373598 + 0.72979304
234Th->238U 63.3 9.361 0.30125 0.27 0 . 10.2926638 + 0.63332058
230Th 67.6 9.361 0.041 0.032125 0 . 11.7898583 + 1.25378337
234Th->238U = 92.6 9.361 0.37125 0.3175 0 . 10.8734651 + 0.66651137
228Ac->228Ra 129 5.5494 0.0029875 0 0.0585 0.28348622 + 0.12663618
235U+226Ra = 186 9.361 0.265 0.24875 0 . 9.97252261 + 0.61663206
227Th->227Ac = 236 0.44395 0.01475 0.01325 0 . 0.49420849 + 0.09818445
212Pb->228Th = 239 5.5494 0.016125 0 0.70875 . 0.12625619 + 0.0133565
214Pb->226Ra = 242 9.361 0.17375 0.18125 0 . 8.97364828 + 0.56278164
214Pb->226Ra = 295 9.361 0.3475 0.355 0] . 9.16323239 + 0.55879221
214Pb->226Ra 352 9.361 0.52125 0.54 o] . 9.03596528 + 0.54732137
208T1->228Th 583 5.5494 0 0 0.110875 ) 0 kS 0
214Bi->226Ra 609 9.361 0.2575 0.265 0 9.09606604  + 0.55835245
U(ppb) = 827532.988
Th{ppb) =  31004.3271
Interterence Correction' ! ]
Isotope keV An (Bg/g} Is In (DP1B) As (Ba/g) |
234U(242) 53.2 9.361 0.048486826 0.04113014 10.8349815: 0.67951501
234U(295) 63.2 9.361 0.054167266 . 0.04748652 ' 10.4841003 /+: 0.63934138
234U(352) 53.2 9.361 0.058640191 0.05183318 : 10.3980553 1+ 0.62982512
235U(63.3) 186 0.44395 0.013670958 0.01225281 0.4953331 |+ 0.03047847
235U(92.6) 186 0.44395 0.017096063 0.01462088 0.51910689 |+ 0.03181972
226Ra(63.3) 186 9.361 0.251127438 0.2363165 9.94769279 |+ 0.61209407
226Ra(92.6) 186 9.361 0.247903938 0.23412913 9.91174746.+' 0.60756092
234U/238U = 1.027176169 + 0.067410934
230Th/234U = 1.115156602 +  0.121290692
226Ra/230Th = 0.843749989 + 0.090463184
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Sheett

Gamma spectrometry calculations for Nopal 1 rock powders

Sample= 'NOPI-121-GAM4

Self attenuation correction
AO = In(TMYITA)-) .
T = transmitted intensity through sample or standards
| = intensity through empty vial

Point source Empty vial Standard - DP1Bi _Standard - DM1B,
SRM 4275C .. 3/6/96 3/6/96 o 3/6/96
Isotope kev ) L T . A/IO o T
Sb125 27.3 6.19E+05 3.93E+05 | 1.24428767 3.69E+05
Eu154,155 42.9 1.31E+06 1.16E+06  1.06203562 1.05E+06
Eu154,155 48.6 2.69E+05 2.44E+05  1.04956434 2.25E+05
Eu155 86.4 3.42E+05 3.36E+05  1.00887589 3.23E+05
Eu155 105 2.21E+05 2.16E+05  1.01148579 2.09E+05
. Euts4 123 1.82E+06 1.79E+06  1.00833346 1.75E+06
_ Sb125 178 4.13E+04 4.16E+04  0.99638553 4.09E+04
Eut54 248 1.12E+05 1.13E405  0.99556211, 1.10E+05
Eui54 592 2.30E+04 2.34E+04  0.99140387 2.30E+04
Sb125 600 1.66E+04 1.77E+04  0.96826207 - 1.71E+04
Sb125 636 1.04E+04 1.07E+04  0.98584842 1.07E+04

AIO A0
.28085616 . 1.2591674
11469398 1.07110898
.09196257 1.05596379
.02885145 £ 1.02104414
.02817395 1.0257448
.01973854 1.01685499
.00487411 1.00487411
.00903631 1.00903631

. #DIVIO! . 1.0043732
. 0.9852355 | 0.97665085
. 0.98584842 | 1.00483873

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 . 1.01195843  0.983066976
Eu154,155 42.9 . 1.00854336 0.96089958
Eu154,155 48.6 . 1.00609724  0.967032954
Eu155 86.4 0 1.01206119,  0.99241163
Eu155 105 0 1.01409709  0.997637413
Eu154 123 . 1.0084511  0.997172265
Sb125 178 .1.00851937 1
Eu154 248 . 1.01353426 1
Eu154 592 . 1.01308178 #DIV/O!
Sb125 600 . 1.00866375  0.9912867
Sb125 636 0 1.01926291  1.019262911

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

CF (DP18B) equation =
CF (DM1B) equation =

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

231Th->235U 25.6 1.01444944  0.965554319

231Pa 27.4 1.0146265  0.966823274

210Pb ~ 48.5 1.01600472  0.976700477

227Ac 50 | 1.01619382 0.97805571

234U+214Pb 53.2 1.01635547 0.9792142

234Th->238U 63.3 1.01680842 0.98246036

230Th 67.6 1.01697968 ' ' 0.983687708 | 1
234Th->238U 92.6 1.01779967, | 0.989564272 | ;
228Ac->228Ra 129 1.01866354 0.995755358 ' , ';
235U+226Ra 186 1 1 :
227Th->227Ac . 236 1 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 ?
214Bi->226Ra 609 1 1
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Sheet1

Sample activity calculations

:As (Ba/g) = Is * CFs " An . Wn'/ In*Ws

_As = radionuclide activity of sample (Bq/g)
Is = peak intensity (cps) L
.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 vaiuéé

Counting time (sec) = 80000 80000,
‘Weight (g) = 3.001, 2.994
. DP1Bcounts  Uncertainty =~ DM1B counts Uncertainty
Isotope keV : 3/15/96 3/7/196
231Th->235U 25.6 " 2.07E+03 1.44E+02 0 0
231Pa 27.4 . 1.B6E+03 1.38E+02 0 0
210Pb 46.5 . 2.28E+04 2.05E+02 0 0
227Ac 50 . 1.94E+03 1.46E+02 0 0
234U+214Pb 53.2 5.43E+03 1.64E+02 0 0
234Th->238U 63.3 2.16E+04 2.14E+02 0 0
230Th 67.6 2.57E+03 1.78E+02 0 0
234Th->238U 92.6 2.54E+04 2.40E+02 0 0
228Ac->228Ra & 129 . 0 0 4.68E+03 1.18E+02
235U+226Ra 186 . .99E+04 2.14E+02 0 0
227Th->227Ac . 236 . 1.06E+03 1.48E+02 0 0
212Pb->228Th = 239 , 1] 0 5.67E+04 3.50E+02
214Pb->226Ra 242 | 1.45E+04 1.80E+02 0 0
214Pb->226Ra = 295 | 2.B4E+D4 2.15E+02 0 0
214Pb->226Ra = 352 l 4.32E+04 2.48E+02 0 0
208T1->228Th 583 ! 0 0 8.87E+03 1.26E+02
214Bi->226Ra 609 2.12E+04 1.92E+02 [¢] 0
Isotope keV An (Bq/g) Is In (DP1B) In (DM1B) . As (Bg/g) . = Uncertainty
231Th->235U 25.6 0.44395 0.001575  0.025875 0 . 0.02739525 + 0.01230532
231Pa 27.4 0.44395 0.00099375 = 0.02325 0 . 0.01824 + 0.01341273
210Pb 46.5 9.361 0.048 0.285 0 . 1.60075553 .+ 0.10302725
227Ac 50 0.44395 0.002325 0.02425 0 . 0.04322475 + 0.01348575
234U+214Pb 53.2 9.361 0.0067375 0.067875 0 1 0.94377284 + 0.11617587
234Th->238U 63.3 9.361 0.020625 0.27 0 . 0.72661145 + 0.05385183
230Th 67.6 9.361 0.003575 0.032125 0 . 1.05871263 t 0.24169288
234Th->238U = 92.6 9.361 0.024 0.3175 0 . 0.7197186 + 0.0550141
228Ac->228Ra &= 129 5.5494 0.002175 0 0.0585 . 0.2100346 + 0.06459277
235U+226Ra 186 9.361 0.021 0.24875 0 0.78974905  0.06170072
227Th->227Ac = 236 0.44395 0 0.01325 0 ) 0 (. #DIV/O!
212Pb->228Th =~ 239 5.5494 0.019875 0 0.70875 . 0.15551445 + 0.01039293
214Pb->226Ra = 242 9.361 0.018625 0.18125 0 . 0.96128281 t 0.07241451
214Pb->226Ra = 295 9.361 0.031625 0.355 0 . 0.83336468 + 0.05617112
214Pb—>226Ra = 352 9.361 0.04525 0.54 0 . 0.78389471 +, 0.05055923
20871->228Th 583 5.5494 0 0 0.110875 . 0 kS 0
214Bi->226Ra 609 9.361 0.025375 0.265 0 0.89576293 + 0.06101096
Uppb) = 58419.7592°
Th{ppb) = 38189.1848
Interference Correction 1
|
Isotope keV An (Bg/g) Is In (DP1B) . _As (Bg/g) ‘
234U(242) 53.2 9.361 0.003989235 0.04113014 .0.92216361 .+ 0.06946761
234U(295) 53.2 9.361 0.004921203 . 0.04748652 0.98532479 '+ 0.06641366
234U(352) 53.2 9.361 0.005393255 0.05183318 . 0.98928546 +| 0.06380642
I
235U(63.3) 186 0.44395 0.000965746 _0.01264249 .0.03389026 i 0.00251173
235U(92.6) 186 0.44395 0.0011052 0.01462088 0.03353608 + 0.00256344
226Ra(63.3) 186 9.361 0.020050219 . 0.2363165 0.79370292 ,+ 0.05882423
226Ra(92.6) 186 9.361 0.0198948 0.23412813 0.79490832 + 0.06076147

234U/238U =

1.328896325

0.1265642056

230Th/234U =

1.096439712

0.258754878

226Ra/230Th =

0.749686834

t
+
by

0.174225813
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Sheet1
Gamma spectrometry calculations for Nopal | rock powders !
Sample= ‘NOPI-122-GAM4
Selt attenuation correction
A0 = [In(TAHY[(TN)-1] .
1T = transmitted intensity through sample or standards
i1 = intensity through empty vial
Point source . . Emptyvial = Standard - DP1B. . . Standard - DM1B_
SRM 4275C .. 3/6/96 3/6/96 . o 3/6/96
Isotope . kev ! o T . A/O T . A/O . A/O
Sb125 . 27.3  6.19E+05 ~ 3.93E+05  1.24428767 = 3.69E+05  1.28085616 1.30030044
Eu154,185 ~ 429 =~ 1.31E+06 _  1.16E+06  1.06203562 = 1.05E+06  1.11469398 1.08511965
Eu154,155 = 48.6 = 2.69E+05 = = 2.44E+05  1.04956434 = 2.25E+05  1.09196257 1.06686684 .
Eu155 . 86,4  3.42E+05 = = 3.36E+05  1.00887589 = 3.23E+05  1.02885145 1.0257094
Eu155 . 105 . 2.21E+05 = 2.16E+05  1.01148579 ~ 2,09E+05  1.02817395 1.03061857
Eu154 . 123 1.B2E+06 = 1.79E+06  1.00833346 ~_ 1.75E+06  1.01973854 1.02264407
Sb125 . 178 . 4.13E+04 = 4.16E+04  0.99638553 = 4.09E+04  1.00487411 1.01230558
Eut54 . 248  © 1.12E+05 = 1.13E+05  0.99556211  1,10E+05  1.00903631 1.01363693
Eu154 . 592 | 2.30E+04 | = 2.34E+04  0.99140387  2.30E+04  #DIV/O! 0.98717902
Sb125 . 600  1.66E+04 = 1.77E+04  0.96826207 = 1.71E+04  0.9852355 0.98814192
Sb125 . 636 1.04E+04 &= = 1.07E+04  0.98584842  1.07E+04  0.98584842 0.97670525

P

Sample correction factor (CF) relative to each normalization standard

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

Isotope . kev ~ CF(OP1B) == CF(DM1B)
Sb125 . 27.3  1.04501593  1.015180685
Eu154,155 = 42.9 ~ 1.02173564  0.973468654
Eu154,155  48.6 = 1.01648541  0.977017773
Eu155 . 86.4  1.0166854  0.996946057
Eu155 . 105 . 1.01891552  1.002377638
Eu154 . 123 | 1.01419234  1.002849291
Sb125 . 178 1.0159778 = 1.007395423
Eut54 . 248 1.01815539  1.004559417
Eu154 . 592  0.99573851 #DIv/0! .
Sbi125 . 600  1.02053148  1.002949973
Sb125 . 636 0.99072558  0.990725576

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

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

Isotope . kev CF(DP1B) = CF(OMIB)
231Th->235U _ 25.6 1.0357116  0.99226592
231Pa - 27.4 1.03467873  0.992502005
210Pb ~ 46.5 1.02663915  0.994339624
227Ac -1 1.02553605  0.99459176
234U+214Pb  53.2 1.02459309.  0.994807293
234Th->238U 63.3 1.02195087 0.99541123
230Th . 67.6 | 1.02095187 0.995639574
234Th->238U . 92.6 | ' 1.01616862 0.996732888
228Ac->228Ra , 129 "1.01112936, _ 0.997884718

235U+226Ra | 186 P 1 ;

227Th->227Ac 236

212Pb->228Th 239 ' |

214Pb->226Ra 242 |

214Pb->226Ra 295

214Pb->226Ra 352

208T1->228Th 583

PRV R RS R VS RIS B O

214Bi->226Ra 609
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Sample activity calculations

As (Bag) =

Is*CFs ™ An"Wn'/In*Ws )

,As = radionuclide activity of sample (Bq/g)

.Is = peak intensity (cps) o
.CFs = correction factor relative to normalization standard n
‘Ws = weight of sample (g) o .
JAn = nominal radionuclide activity of the normalization standard (Bg/g).
.In = peak intensity (cps)

‘Wn = weight of normalization standard ()]

" note Is and In should be background-corrected vaiuejs'

.Counting time (sec) = 80000 80000,
. Weight (g) = 3.001. 2.994
| DP1Bcounts  Uncertainty =~ DMIB counts Uncertainty
Isotope keV 3/15/96 .. 3/7/96
231Th->235U 25.6 2.07E+03 1.44E+02 | o) o]
231Pa 27.4 1.86E+03 1.38E+02 0 0
210Pb 46.5 2.28E+04 2.05E4+02 0 0
227Ac 50 1.94E+03 1.46E+02 0 0
234U+214Pb 53.2 5.43E+03 1.64E+02 0 0
234Th->238U 63.3 2.16E+04 2.14E+02 0 0
230Th 67.6 2.57E+03 1.78E+02 0 0
234Th->238U 92.6 2.54E+04 2.40E+02 0 0
228Ac->228Ra 129 0 0 .. 4.6BE+03  1.18E+02
235U+226Ra 186 1.99E+04 2.14E+02 0 ) ]
227Th->227Ac | 236 1.06E+03 1.48E402 0 i 0
212Pb->228Th ~ 239 0 [ . . 567E+04  3.50E+02
214Pb->226Ra 242 1.45E+04 1.80E+02 | 0 ) 0
214Pb->226Ra = 295 2.84E+04 2.15E402 0 A 0
214Pb->226Ra 352 4.32E+04 2.48E+02 0 ) 0
208TI->228Th 583 0 0 . B8.87E+03  1.26E+02
214Bi->226Ra 609 2.12E+04 1.92E+02 [¢] . 0
Isotope keV An (Bq/g) Is in (DP1B) In (DM1B) ~ As (Bg/g) . . Uncertainty
231Th->235U 25.6 0.44395 0.0053625 0.025875 0 . 0.09766856 + 0.01686028
231Pa 27.4 0.44395 0.001775 0.02325 0 . 0.03594263 + 0.01769929
210Pb 46.5 9.361 0.090125 0.285 0 . 3.11483758 + 0.19454854
227Ac 50 0.44395 0.00265 0.02425 0 0.05099341 + 0.01703081
234U+214Pb 53.2 9.361 0.012225 0.067875 0 . 1.77054764 + 0.17658594
234Th->238U 63.3 9.361 0.039375 0.27 0 . 1.42989448 + 0.09686053
230Th 67.6 9.361 0.0060875 0.032125 0 . 1.85617224 + 0.33986777
234Th->238U  92.6 9.361 0.04975 0.3175 0 . 1.52767968 + 0.10131875
228Ac->228Ra = 129 5.56494 0.00098375 0 0.0585 . 0.09671115 + 0.08200435
235U+226Ra = 186 9.361 0.04175 0.24875 0 1.61031396 + 0.10929613
227Th->227Ac = 236 0.44395 0.001825 0.01325 0 . 0.06267235 + 0.02269936
212Pb->228Th = 239 5.5494 0.021875 0 0.70875 . 0.17554802 + 0.01178583
214Pb->226Ra = 242 9.361 0.03475 0.18125 0 . 1.83947531 + 0.125842
214Pb->226Ra =~ 295 9.361 0.06275 0.355 0 . 1.695909 + 0.10786632
214Pb->226Ra = 352 9.361 0.09425 0.54 0 1.67457563 + 0.10364248
208TI->228Th 583 5.5494 o 0 0.110875 . 0 kS [¢]
214Bi->226Ra 609 | 9.361 0.046625 0.265 0 1.68806878 + 0.1097381
I
"U(ppb) = . 114963.907 ‘
Thippb) = 43108.7641 . '
Interference Correction;
|
Isotope . keV An (Ba/q) Is in (DP1B) As_(Ba/g)
234U(242) | 53.2 9.361 0.007097365 0.04113014 1.69631122 + 0.11604787
234U(295) | 53.2 | 9.361 : 0.008621121 0.04748652 1.78468666 +:0.11351292
234U(352) 53.2 9.361 ‘ 0.009425109 0.05183318 1.78750426 + 0.11063184
235U(63.3) 186 0.44395 0.00185302 0.01270643 0.06635685 + 0.00449499
235U(92.6) 186 0.44395 0.002290988 0.01462088 0.07129816 .+ 0.00472864
226Ra(63.3) 186 9.361 0.039936781 _ 0.2363165 1.62142245 + 0.10983456
226Ra(92.6) 186 9.361 i 0.039459013  0.23412913 1.61699225 + 0.10724214

234U/238U =

1.228179706

+: 0.097830414

230Th/234U =

1.056944949

H

0.198532302

226Ra/230Th =

0.873530169

+ 0.162285797
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Gamma spectrometry caiculations for Nopal | rock powders
Sample= ‘NOPI-123-GAM4 '
Self attenuation correction
CA/O = [In(T/N)/(T/N)-1} ) .
T = transmitted intensity through sample or standards
o= intensjty through empty vial
Point source .. Emptyvial ~ Standard - DP1B. ., Standard - DM1B_
SRM 4275C .. 3/6/96 3/6/96 . L 3/6/96 )
Isotope . kev ! oo T ) AIO T . A/O . A/O
Sb125 . 27.3 6.19E4+05 = = 3.93E+05 1.24428767; = 3.69E+05  1.28085616 1.29047582
Eu154,165 42,9 = 1.31E+06 _ _ 1.16E+06  1.06203562. = 1.05E+06  1.11469398 1.08039459
Eu154,155 = 48.6 , = 269E+05 & = 2.44E+05  1.04956434, . 2.25E+05  1.09196257 1.06686684
Eu155 . 86.4  3.42E4+05 == 3.36E+05 1.00887589 3.23E+405  1.02885145; 1.0257094
Eu155 . 105 ;|  2.21E+05 2.16E+05  1.01148579 , 2.09E+05  1.02817395 1.0257448
Eu154 . 123 . 1.8B2E+06 = = 1.79E+06  1.00833346 = 1.75E+06  1.01973854: 1.01973854
Sb125 . 178 . 4.13E+04 . 4.16E+04  0.99638553 = 4.09E+04  1.00487411 . 1.00487411
Eut54 . 248 ' 1.12E405 =~ 1.,13E+05  0.99556211 1.10E+05 1.00903631 . 1.01363693
Eu154 . 592 | 2.30E+04 _  2.34E+04 0.99140387  2.30E+04 _  #DIV/O! 0.99353442
Sb125 . 600 1.66E+04 = 1.77E+04  0.96826207 = 1.71E+04  0.9852355 0.97665085
Sb125 . 636 _  1.04E+04 = 1.07E+04  0.98584842  1.07E+04  0.98584842 £ 0.99050614

Sample correction factor (CF) relative to each normalization standard

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

Isotope . kev - CF(DPIB) A = CF(DMIB)
Sb125 . 27.3 . 1.03712015  1.007510331
Eu154,155 =~ 42.9 ~  1.01728659  0.96922977
Eu154,156 ~ 48.6 ~  1.01648541  0.977017773
Eu155 . 86.4 1.0166854  0.996946057
Eu155 . 105 0 1.01409709  0.997637413
Eu154 123 .1.01131082 1
Sb125 . 178 .1.00851937 | 1 _
Eut54 . 248 . 1.01815539  1.004559417
Eu154 . 592 . 1.00214903 #DIVv/0!
Sb125 . 600 .1.00866375 = 0.9912867
Sb125 . 636 . 1.00472457  1.004724574

Fit a polynomial curve through plot of CF versus keV for peaks < 2b0 keV using cficl{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 ~  1.0297528  0.98730712
231Pa . 27.4  1.02886748  0.987690757
210Pb . 46.5  1.02197641  0.990676888
227Ac . 50  1.0210309  0.99108661
234U+214Pb  53.2 =~ 1.02022265  0.991436851
234Th->238U 63.3 1.01795789 0.992418248
230Th 67.6 1.0171016 0.992789307
234Th->238U 92.6 | '1.01300167 0.994565943
228Ac->228Ra 129 1.00868231 0.996437666
235U+226Ra 186 1

227Th->227Ac 236

212Pb->228Th 239 |

214Pb->226Ra = 242

B
214Pb->226Ra 295 1

214Pb->226Ra 352

208T1->228Th 583

PR PP RS ) (RIS JES BV N
|t | fos | [ [

214Bi->226Ra 609
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Sample activity calculations

As (Ba/g) =

Is*CFs *An*Wn/In* Ws .
As = radionuclide activity of sample (Bg/g)
Is = peak intensity (cps) . . o
.CFs = correction factor relative to normalization standard n
‘Ws = weight of sample (g)

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

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 =~ DMIB counts . Uncertainty
Isotope keV . 3/15/96 3/7/96
231Th->235U 25.6 i 2.07E+03 1.44E402 0 0
231Pa 27.4 1.86E+03 1.38E+02 9} 0
210Pb 46.5 2.28E+04 2.05E+02 0 0
227Ac 50 1.94E+03 1.46E+02 0 0
234U+214Pb 53.2 5.43E+03 1.64E+02 0 0
234Th->238U 63.3 2.16E+04 2.14E+02 0 0
230Th 67.6 2.57E+03 1.78E+02 0 . 0
234Th->238U 92.6 2.54E+04 2.40E+02 0 0
228Ac->228Ra 129 0 0 4.68E+03  1.18E+02
235U+226Ra = 186 1.99E+04 2.14E+02 0 . 0
227Th->227Ac = 2386 1.06E+03 1.4BE+02 0 . 0
212Pb->228Th = 239 0 0 5.67E+04  3.50E+02
214Pb->226Ra = 242 1.45E+04 1.80E+02 0 . 0
214Pb->226Ra = 295 2.84E+04 2.15E+02 0 . 0
214Pb->226Ra = 352 4.32E+04 2.48E+02 0 ) 0
208T1->228Th 583 0 0 8.87E+03  1.26E+02
214Bi->226Ra 609 2.12E+04 1.92E+02 0 . 0
Isotope keV An (Bg/g) Is In (DP1B) In (DM1B) _ As (Bg/g) . . Uncertainty
231Th->235U 25.6 0.44395 0.0030875 0.025875 0 . 0.05776434 + 0.01729807
231Pa 27.4 0.44395 0.003825 0.02325 0 . 0.07957344 + 0.01962718
210Pb 46.5 9.361 0.103625 0.285 0 . 3.68340056 t 0.22964158
227Ac 50 0.44395 0.004725 0.02425 0 . 0.09352531 + 0.02038015
234U+214Pb 53.2 9.361 0.020125 0.067875 0 .2.99853694 t 0.2607375
234Th->238U 63.3 9.361 0.031875 0.27 0 0 1.19125473 + 0.08722651
230Th 67.6 9.361 0.0068625 0.032125 0 . 2.15373345 t 0.3969754
234Th->238U = 92.6 9.361 0.04325 0.3175 0 . 1.36785776 + 0.0947085
228Ac->228Ra 129 5.5494 0 0 0.0585 ) 0 £ #DIV/O!
235U+226Ra = 186 9.361 0.056875 0.24875 0 . 2.26645299 + 0.1505309
227Th->227Ac . 236 0.44395 0.000965 0.01325 0 . 0.03423826 + 0.0201101
212Pb->228Th = 239 5.5494 0.0191256 0 0.70875 - 0.15856983 t 0.01122211
214Pb->226Ra = 242 9.361 0.057375 0.18125 0 . 3.1378565 t 0.20474748
214Pb->226Ra = 295 9.361 0.111875 0.355 0 . 3.12387099 * 0.19373496
214Pb->226Ra = 352 9.361 0.16 0.54 0 ,2.93707217 + 0.18000269
208TH->228Th =~ 583 5.5494 0 0 0.110875 . 0 = 0
214Bi->226Ra 609 9.361 0.081125 0.265 0 3.03457049 + 0.19093561
Ulppb) = 95777.2058
I
‘Thippb) = 38939.4829
Interference Correction
Isotope keV An_(Bq/g) Is In (DP1B) . As (Ba/q)
234U(242) 53.2 9.361 0.011658869 0.04113014, 2.86668236 + 0.18705316
234U(295) 53.2 9.361 0.013699758 0.04748652 2.91760091 + 0.18094258
234U(352) 53.2 9.361 0.015371869 0.05183318 .2.99917739 + 0.1838089
235U(63.3) 186 0.44395 0.001494203 0.012656781 0.05549919 .+ 0.00406378
235U(92.6) 186 0.44395 0.001991663 0.01462088 | 0.06403871 '+ 0.00443395
226Ra(63.3) 186 9.361 0.055407156 _ 0.2363165 ; 2.32412889 + 0.17017825
226Ra(92.6) 186 9.361 0.054883338 0.23412913° 2.32366473 + 0.1608872
234U/238U = 2.457761683 + 0.19694917
230Th/234U_ = 0.73560987 +._ 0.137686054
226Ra/230Th = 1.07911631 + 0.203993665
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Sheet1
Gamma spectrometry calculations for Nopal | rock powders
Sample= ‘BLSD_3'
Self attenuation correction
A0 = [In(TMITH-1] .
T = transmitted intensity through sample or standards
.| = intensity through empty vial
Point source .. Emptyvial  Standard - DP1B. .. Standard - DM1B.
SRM 4275C .. 3/6/96 | 3/6/96 ) L 3/6/96 .
Isotope . kev | o T . A/O L T _ A/O . T A/O _
Sb125 . 27.3 . 6.19E+05 = 3.93E+05  1.24428767 _ 3.69E+05  1.28085616 .26679526
Eu154,155 =~ 429 |, 1.31E+06  1.16E+06  1.06203562 ~ 1.05E+06  1.11469398" .07572473
Eu154,165 ~ 48.6 =, 2.69E+05 = = 2.44E+05  1.04956434 = 2.25E+05  1.09196257 .06686684
Eu155 . B6.4  3.42E+05 = = 3.36E+05  1.0088758% = 3.23E+05  1.02885145 .01950164
Eu155 . 105 221E+05 = 2.16E+05 1.01148579  2.09E+05  1.02817395 .02093226
Eu154 123  1.B2E+06 =~ 1.79E+06 1.00833346 ~ 1.75E+06  1.01973854 .01973854
Sb12s . 178 | 4.13E+04  4.16E+04  0.99638553 4.09E+04  1.00487411 .00121261
Eu154 . 248 1.12E+05 1.13E+05  0.99556211  1.10E+05  1.00903631 .00449104
Eu154 . 692  2.30E+04 = = 2.34E+04  0.99140387 _ 2.30E+04  #DIV/O! .00657901
Sb125 . 800 ~  1.66E+04  1.77E+04  0.96826207  1.71E+04  0.9852355 : 0.98235171
Sb125 . 636 1.04E+04  1.07E+04  0.98584842  1.07E+04  0.98584842 © 0.99050614

Sample correction factor (CF) relative to each normalization standard

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

Isotope _ keV _ _ CF(DPIB) ~  CF(DMIB)
Sb125  27.3 1.01808873  0.989022258
Eu154,155 _ 42.9  1.0128895 0.965040403
Eu154,165 _ 48.6 1.01648541  0.977017773
Eu165  86.4 1.01053226  0.990912381
Eul55 105 1.0093392  0.992956749
Eu154 123 1.01131082 1 )
Sb125 178 _  1.00484453  0.99635626
Eui4 248 1.00896873  0.995495435
Eu1s4 592 1.01530672 _  #DIV/O!
Sb126 600 _  1.01455148  0.997072996
Sb125 636 1.00472457  1.004724574

Fit a polynomial curve throdgh plot of CF versus keV for peaks < 2b0 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(DP1B)  CF (DM1B)
231Th->235U  25.6 01810112 0.974247199

231Pa - 27.4 .01774699  0.975132517
210Pb . 46.5 .01499056  0.982023589
227Ac .50 .01461236 = 0.9829691

.01428906  ° 0.983777349
.01338316 _ 0.986042111

234U+214Pb  53.2

234Th->238U _ 63.3 .

230Th 67.6 .01304064 0.986898401

234Th->238U 92.6 .01140067 . 0.99099833

RS PR IR PO

228Ac->228Ra 129 .00967292 0.995317691

235U+226Ra 186 1

227Th->227Ac 236

212Pb->228Th 239 |

214Pb->226Ra 242

214Pb->226Ra 295

214Pb->226Ra 352

208TI->228Th 583

m|a|a|alalalia

214Bi->226Ra 609
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Sheet1

Sample activity calculations

As {Ba/g) =Is " CFs " An *Wn/In * Ws )
As = radionuclide activity of sample (Bqg/g)
Is = peak intensity (cps) L
.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 vajués

Counting time (sec) = 80000 80000
‘Weight (g) = 3.001 2.994
) DP1B counts Uncertainty =~ DM1B counts  Uncertainty
Isotope . keV 3/15/96 3/7/96
231Th->235U = 25.6 2.06E+03 1.40E+02 0 0
231Pa . 27.4 1.87E+03 1.35E+02 0 0
210Pb . 486.5 2.26E+04 2.04E+02 0 0
227Ac - 50 2.22E+03 1.47E+02 0 0
234U+214Pb  53.2 5.50E+03 1.65E+02 0 0
234Th-»>238U = 63.3 2.13E+04 2.15E+02 0 0
230Th . 67.6 2.49E+03 1.61E402 0 0
234Th->238U 92.6 2.59E+04 2.37E+02 0 0
228Ac-»228Ra = 129 0 0 4.68E+03 1.18E+02
235U+226Ra 186 1.94E+04 2.14E+02 0 0
227Th-»>227Ac = 236 9.28E+02 1.41E+02 o] 0
212Pb->228Th 239 0 0 5.67E+04 3.50E+02
214Pb->226Ra = 242 1.45E+04 1.80E+02 0 0
214Pb->226Ra = 295 2.82E+04 2.15E+02 0 0
214Pb->226Ra =~ 352 4.25E+04 2.51E+02 0 0
208TI->228Th 583 0 0 8.87E+03 1.26E+02
214Bi->226Ra = 609 2.11E+04 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 0.2975 0.02575 0 . 5.19686428 + 0.48342123
231Pa . 27.4 0.44395 0.29625 0.023375 0 . 5.69885085 + 0.54741884
210Pb . 486.5 9.361 4.125 0.2825 0 . 138.069074 + 8.3836563
227Ac .50 0.44395 0.3975 0.02775 0 . 6.42118255 + 0.585686
234U+214Pb  53.2 9.361 1.02 0.06875 0 . 140.19035 + 9.46516146
234Th->238U  63.3 9.361 3.8 0.26625 0 . 134.740008 t 8.20605649
230Th . 67.6 9.361 0.471256 0.031125 0 . 142.888665 + 12.831012
234Th-»238U = 92.6 9.361 4.6875 0.32375 0 - 136.42176 t+ 8.28650762
228Ac->228Ra 129 5.5494 0 0 0.0585 . 0 . #Div/o!
235U+226Ra 186 9.361 3.5125 0.2425 0 . 13493776 t+ 8.24120946
227Th->227Ac = 236 0.44395 0.205 0.0116 0 . 7.80794229 + 1.300113
212Pb->228Th 239 5.5494 0 0 0.70875 ) 0 £ #DIV/O!
214Pb->226Ra = 242 9.361 2.7375 0.18125 0 . 140.703539 t+ 8.63266447
214Pb->226Ra = 295 9.361 5.35 0.3525 0 . 141.391587 + 8.55609403
214Pb->226Ra = 352 9.361 8.05 0.53125 0 . 141.164614 + 8.51345921
2087)->228Th = 583 5.5494 0 0 0.110875 . 0 . #DIV/O!
2148i->226Ra 609 9.361 3.9375 0.26375 [¢] 139.077542 + 8.44547695
U(ppb) = 10833133.5 :
Th(ppb) = 0
Interference Correction
Isotope keV An_(Bq/g) Is In (DP1B) As (Bg/g)
234U(242) 53.2 9.361 0.61606043 0.04200514 138.583492 +!8.50259203
234U(295) 563.2 | 9.361 0.71273705 _ 0.0485051 138.845733 +: 8.40203562
234U(352) 53.2 9.361 0.780858103 0.05296812 139.299068 .+ 8.40095049
235U(63.3) 186 0.44395 0.177331918 0.0124249 6.3057203 + 0.38403662
235U(92.6) 186 0.44395 0.215859375 0.01490869 6.39693925 + 0.38856181
226Ra(63.3) 186 9.361 3.33751 0.23023919° 135.04305 + 8.22451264
226Ra(92.6) 186 9.361 3.296640625 0.22759131 134.941283 + 8.19658072
234U/238U = 1.030944209 + 0.064977669
230Th/234U = 1.028646249 +_ 0.083865492
226Ra/230Th = 0.945092813 + 0.085439277
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Gamma spectrometry calculations for Nopal | rock powders

Sample= 'NOPI-113-GAM4

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

Point source Empty vial _Standard - DP1B, . Standard - DM18_

SRM 4275C .. 3/6/96 3/6/96 o 3/6/96 .
Isotope kevV I o T A/O o T ) A/O . T A/IO )
Sb125 27.3 6.19E+05 3.93E+05 1.24428767 3.69E+05  1.28085616 1.1715895

Eu154,155 42.9 1.31E+06 1.16E+406  1.06203562 1.06E+06 . 1.11469398 .04449373 .

Eu154,155 48.6 2.69E+05 2.44E4+05  1,04956434 2.25E+05  1.09196257 .03502892 :
Eu155 86.4 3.42E+05 3.36E+05 1.00887589 3.23E+05  1.02885145 .00589396
Eu155 105 2.21E+05 2.16E+05  1.01148579 2.09E+05  1.02817395 .00684939 ;
Eu154 123 1.82E+06 1.79E+06  1.00833346 1.75E+06  1.01973854 -00553509
Sb125 178 4.13E+04 4.16E+04  0.99638553 4.09E+04  1.00487411 .98691465
Eu154 248 1.12E405 1.13E+05  0.99556211 1.10E+05  1.00903631 99556211
Eut54 592 2.30E+04 2.34E+04  0.99140387 2.30E+04  #DIV/O! .98300174
Sb125 600 1.66E+04 1.77E+04  0.96826207 1.71E+04  0.9852355 .97665085
Sb125 636 1.04E+04 1.07E+04  0.98584842 1.07E+04  0.98584842 97221742

Sample correction factor (CF) relative to each normalization standard

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

Isotope keV . . CF(DPIB) :  CF(DMIB)
Sb125 27.3 | 0.94157446  0.914692477
Eui54,155  42.9 0.98348277  0.937022851
Eu154,155  48.6 . 0.98615099  0.94786117
Eu155 86.4 . 0.99704429  0.977686289
Eu155 105 - 0.99541625  0.979259774
Eu154 123 0.99722476  0.98607148
Sb125 178 0.99049476  0.982127647
Eu154 248 1 . 0.986646469
Eu154 592 0.99152501 #DIV/o!
Sb125 600 . 1.00866375  0.9912867
Sb125 636 0.98617333  0.986173328

Fit a polynomial curve through‘plot of CF versus keV for peaks < 2b0 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(DPIB) .  CF(DMIB)
231Th->235U  25.6 . _0.95539328. . 0.914314636
231Pa 27.4 | 0.95751804 . 0.917590312
210Pb 46.5 0.97405661. _ 0.943087278
227Ac 50 10.97632584 0.94658567
234U+214Pb 53.2 ' 0.97826564,  0.949576191
234Th->238U . 63.3 0.98370107 _ 0.957955812
230Th 67.6 | 0.98575616  0.961124083
234Th->238U - 92.6 0.99569599 | _ 0.97629382
228Ac->228Ra 129 1.00596246 . 0.992275458
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 1 1
214Bi->226Ra ___ 609 1 1
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Sample activity calculations

As (Ba/g) -

s * CFs * An* Wn'/ In * Ws .

As = radionuclide activity of sample (Bqg/g)

Is = peak intensity (cps) | . o

.CFs = correction factor relative to normalization standard n

‘Ws = weight of sample (g) B} L .
~An = nominal radionuclide activity of the normalization standard (Bq/g)
In = peak intensity (cps) X .

-Wn = weight of normalization standard (g) L

:* 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 3/15/96 3/7/96
231Th->235U 25.6 2.06E+03 1.40E+02 0 0
231Pa 27.4 1.87E+03 1.35E+02 0 0
210Pb 46.5 2.26E+04 2.04E4+02 0 0
227Ac 50 2.22E+03 1.47E+02 0 0
234U+214Pb 53.2 5.50E+03 1.65E+02 0 0
234Th->238U 63.3 2.13E+04 2.15E+02 0 0
230Th 67.6 2.49E+03 1.61E+02 0 0
234Th->238U 92.6 2.59E+04 2.37E+02 0 0
22BAc->228Ra =~ 129 0 0 4.68E+03 1.18E+02
235U+226Ra 186 1.94E+04 2.14E+02 | 0 0
227Th->227Ac = 236 9.28E+02 1.41E+02 0 0
212Pb->228Th 239 0 0 5.67E+04 3.50E+02
214Pb->226Ra = 242 1.45E+04 1.80E+02 0 0
214Pb->226Ra = 295 2.82E+04 2.15E+02 0 0
214Pb->226Ra = 352 4.25E+04 2.51E402 0 0
208Ti->228Th 583 0 0 8.87E+03 1.26E+02
214Bi->226Ra 609 2.11E+04 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 0.122875 0.02575 0 . 4.532770565 + 0.42754729
231Pa 27.4 0.44395 0.1025 0.023375 [¢]  4.17459615 + 0.41461221
210Pb 46.5 9.361 1.0675 0.2825 0 _77.1644159 + 4.69507292
227Ac 50 0.44395 0.112 0.02775 0 . 3.91782539 + 0.37160194
234U+214Pb 53.2 9.361 0.265 0.06875 0 . 79.0521002 + 5.4251304
234Th->238U 63.3 9.361 1.03125 0.26625 0 . 79.87685 + 4.87598564
230Th 67.6 9.361 0.118625 0.031125 0 . 78.7625572 + 7.4000142
234Th->238U = 92.6 9.361 1.2625 0.32375 0 . 81.3932127 t 4.95425285
228Ac->228Ra 129 5.5494 0 0 0.0585 ) 0 St #DIV/O!
235U+226Ra = 186 9.361 0.91625 0.2425 0 . 79.2110348 + 4.85258467
227Th->227Ac = 236 0.44395 0.05375 0.0116 0 . 4.60697374 + 0.80664926
212Pb->228Th =~ 239 5.5494 0.01 0 0.70875 . 0.17535339 + 0.04742204
214Pb->226Ra 242 9.361 0.65375 0.18125 0 ~ 75.616597 t 4.66111052
214Pb->226Ra = 295 9.361 1.3 0.3525 0 . 77.3156966 + 4.68645835
214Pb->226Ra = 352 9.361 1.85 0.53125 0 . 76.9518581 t 4.64543746
208Ti->228Th 583 5.5494 0 0 0.110875 . 0 t. #DIv/or
214Bi->226Ra 609 9.361 0.9425 0.26375 0 74.9156122 + 4.56088648
“U(ppb) = 6422120.59 ‘
' Th(ppb) -j 43060.9676:
Interference Correction
|
Isotope keV An (Bq/g) Is In (DP1B) As (Ba/g) |
234U(242) 53.2 9.361 0.168534066 0.04200514 | 82.28591 + 5.0722161
2341(295) 53.2 9.361 0.190337975 _0.0485051 80.4781971°+' 4.87815198
234U(352) 53.2 9.361 0.207071217 _0.05296812 ] 80.1761906 .+ 4.84008429
235U(63.3) 186 0.44395 0.046715041 0.01206097 3.85096527 + 0.23507751
235U(92.6) 186 0.44395 0.058138125 0.01490869 3.87718806 + 0.2359972
226Ra(63.3) 186 9.361 0.868760938 0.23023919 79.1050999 + 4.82887509
226Ra(92.6) 186 9.361 0.858111875 0.22759131 79.0445031 + 4.81129129
234U/238U = 1.013811877 + 0.064474268
230Th/234U = 0.97261621 + 0.093012546
226Ra/230Th = 1.004349055 + 0.095034963
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Gamma spectrometry calculations for Nopal | rock powders

Sample= 'NOPI-114-GAM4

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

Point source . . Emptyvial  Standard - DP1B_ . Standard - DM1B,

SRM 4275C .. 3/6/96 | 3/6/96 . L 3/6/96 )
Isotope . kev [ L T . A/O o T ) A/O : A/O .
Sb125 ~ 27.3 | 6.19E+05 = = 3.93E+05  1.24428767  3.69E+05  1.28085616: 1.26525939

Eu154,155 = 42.9 = 1.31E+06 . = 1.16E+06  1.06203562 = 1.05E+06  1.11469398; .07110898

Eu154,155 = 48.6 =~ 269E+05 = = 2.44E+05 | 1.04956434 = 2.25E+05  1.09196257 .06246935
Eu155 . 86.4  3.42E+05 = 3.36E+05  1.00887589 = 3.23E+05  1.02885145 .01950164
Eu155 . 105 221E+05 = 2.16E+05  1.01148579 ~  2.,09E+05  1.02817395 .01854855
Eu154 , 123 1.82E+06 = 1.79E+06  1.00833346 _ 1.75E+06  1.01973854 .01685499
Sb125 . 178 4.13E+04 == 4.16E+04  0.99638553  4.09E+04  1.00487411 .01105681
Eui54 . 248 1.12E+05 ~  1.13E+05  0.99556211  1.10E+05  1.00903631 #DIV/O!
Eu154 . 592 2.30E+04 = = 2.34E+04  0.99140387  2.30E+04  #DIV/O! 1.0043732
Sb125 . 600  1.66E+04 = 1.77E+04  0.96826207  1.71E+04  0.9852355 . 0.9852355
Sb125 . 636 . 1.04E+04 = 1.07E+04  0.98584842  1.07E+04  0.98584842 0.99050614

Sample correction factor (CF) relative to each normalization standard

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

lsotope ., keV . _ CF(DP1B) = CF(DMIB)
Sb125 . 27.3 . 1.01685439  0.987823162
Eu154,155 & 42.9 .00854336  0.96089958

1
Eui54,155 _ 48.6 . . 1.01229559  0.972990636
1
1

Eui55  86.4 .01053226  0.990912381
EuiS5 105  1.00698256  0.99063836
Eu164 123 ,  1.0084511 0.997172265
Sb125 . 178 1.0147245 _ 1.00615271
Euts54 248  , #DIV/O! _ #DIV/O!
Eut54 592 ~ 1.01308178 #DIV/O!
Sb125 600 _  1.01752979 1 )
Sb126 636 _  1.00472457  1,004724574

Fit a polynomial curve through plot of CF versus keV for peaks < 2b0 keV using cficléet graph.
Calculate CFs for natural series gamma peaks using polynomial equation.

CF (DP18) equation =
CF (DM1B) equation =

1sotope _ kev | | CF(DPIB) = CF(DMIB)
231Th->235U0  25.6 01450936 0.971655439

231Pa 27.4 .01418474  0.972570267
210Pb  46.5 01165802 0.979691042
227Ac " 50 .011311331 _ 0.98066807

234Us214Pb 3.2
234Th->238U 63.3

01101497 . 0.981503261
.01018456 | 0.983843615 .

230Th 67.6 |

.00987059 ¢ 0.984728348

234Th->238U 92.6 1 1.00836728 . 0.988964941

[N PRI PR PO N

228Ac->228Ra 129 .00678351 0.993428281

235U+226Ra__: 186

227Th->227Ac | 236 |

212Pb->228Th | 239 !

214Pb->226Ra i 242

214Pb->226Ra 295

214Pb->226Ra 352

208T1->228Th 583

JUUR DU PR R RIS PR PR Y
- e e s e [

214Bi->226Ra 609
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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 (Bg/g).
In = peak intensity (cps) .
_Wn = weight of normalization standard (g)

." note Is and In shouid be background-corrected vaiués

:Counging ‘time (sec) =

80000 80000
Weight (g) = 3.001 2.994
DP1B counts ~ Uncertainty =~ DMI1B counts  Uncertainty
Isotope keV 3/15/96 3/7/96
231Th->235U 25.6 2.06E+03 1.40E+02 0 0
231Pa 27.4 1.87E+03 1.35E+02 0 0
210Pb 486.5 2.26E+04 2.04E+02 0 0
227Ac 50 2.22E+03 1.47E+02 0 0
234U+214Pb 53.2 5.50E+03 1.65E+02 0 0
234Th->238U 63.3 2.13E+04 2.15E+02 0 0
230Th 67.6 2.49E+03 1.61E+02 0 4]
234Th->238U 92.6 2.59E+04 2.37E+02 0 0
228Ac->228Ra = 129 0 ) 0 . 4.88E+03 1.18E+02
235U+226Ra = 186 1.94E+04 _2.14E+02 0 0
227Th-»>227Ac = 236 9.28E+02 1.41E402 0 0
212Pb->228Th ~ 239 0 0 .. 5.67E+04 3.50E+02
214Pb->226Ra 242 1.45E+04 1.80E+02 0 0
214Pb->226Ra 295 2.82E+04 2.15E+02 0 0
214Pb->226Ra 352 4.25E+04 2.51E+02 | 0 0
208T1->228Th 583 0 0 ~ B.B7E+03 1.26E+02
214Bi->226Ra 609 2.11E+04 1.91E402 0] 0
Isotope keV An (Ba/g) Is In (DP1B) In (DM1B) . As (Bg/g) _ . Uncertainty
231Th->235U 25.6 0.44395 0.15375 0.02575 0 . 3.8085797 + 0.35683864
231Pa 27.4 0.44395 0.12 0.023375 0 . 3.27352603 + 0.32463124
210Pb 46.5 9.361 1.4 0.2825 0 . 66.466161 + 4.04156193
227Ac 50 0.44395 0.14875 0.02775 0 . 3.40837961 + 0.31880554
234U+214Pb 53.2 9.361 0.34125 0.06875 0 . 66.5295872 + 4.54509345
234Th->238U 63.3 9.361 1.3375 0.26625 0 . 67.2763133 .+ 4.10400025
230Th 67.6 9.361 0.1575 0.031125 0 . 67.7476453 t 6.31555164
234Th->238U  92.6 9.361 1.65 0.32375 0 . 68.1318522 + 4.14421731
228Ac->228Ra = 129 5.5494 0 0 0.05685 . 0 t. #DIV/O!
235U+226Ra = 186 9.361 1.2125 0.2425 0 . 66.2868358 + 4.0563866
227Th-»>227Ac =~ 236 0.44385 0.06425 0.0116 0 . 3.48244481 + 0.605948686
212Pb->228Th 239 5.5494 0.01475 0 0.70875 . 0.1635611 + 0.03564485
214Pb->226Ra = 242 9.361 0.8625 0.18125 0 . 63.0867816 + 3.88229302
214Pb->226Ra =~ 285 9.361 1.7 0.3525 0 . 63.9362388 + 3.87338172
214Pb->226Ra 352 9.361 2.55 0.53125 o . 63.6353623 + 3.84043663
208T[->228Th 583 5.5494 0 0 0.110875 . 0 . #Div/o!
214Bi->226Ra 609 9.361 1.2625 0.26375 0 63.4594352 +  3.85994649
U(ppb} = . 5409033.99
'‘Th(ppb) = 40165.1734;
Interference Correction ;
Isotope keV An_(Bg/g) Is in (DP1B) As (Bg/g) .
234U(242) 63.2 9.361 0.213981368 0.04200514 68.2791912 +.4.20182835
234U(295) 53.2 9.361 0.243615044  0.0485051 67.3180502 + 4.07825843
234U(352) 53.2 9.361 0.265496977 0.05296812 67.183077 +:4.05454253
235U(63.3) 186 0.44385 0.062219161 0.01238568 3.15844467 + 0.19267194
235U(92.6) 186 0.44395 0.0759825 0.01490869 3.20437449 + 0.19491066
226Ra(63.3) 186 9.361 1.150908125 0.23023919 66.2702633 + 4.04262903
226Ra(92.6) 186 9.361 1.1365175 0.22759131 . 66.2030093 + 4.02689269
234U/238U 1.004713787 + 0.063707699
230Th/234U 1.002281373 + 0.095030341
226Ra/230Th 0.978192866 + 0.091822831
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Sheett

Gamma spectrometry calculations for Nopal | rock powders

Sample= 'NOPI-115-GAM4

Self attenuation correction
AIO = [In(T/HY(T/)-1] )
T = transmitted intensity through sample or standards
.| = intensity through empty vial

Point source .. Empty vial  Standard - DP1B, .. Standard - DM1B,

SRM 4275C .. 3/6/96 3/6/96 . o 3/6/96 .
Isotope . kev | o T . A/O o T . A/O . A/O .
Sb125 . 27.3  6.19E+405 = 3.93E+05  1.24428767  3.69E+05  1.28085616 .22706107 |

Eu154,155 42,9 = 1.31E+06  1.16E+06  1.06203562 ~_ 1.05E+06  1.11469398 .05757599

Eu154,155 = 48.6 = 2.69E+05 = 2.44E+05  1.04956434 = 2.25E+05  1.09196257 .04326812
Eu155 . 86.4  3.42E+05 = 3.36E+05  1.00887589  3.23E+05  1.02885145 .00887589
Eu155 ., 105 2.21E+405 = = 2.16E+05  1.01148579 = 2.09E+05  1.02817395: .01148579
Eu154 . 123 1.82E+06 = 1.79E+06  1.00833346  1.75E+06  1.01973854 .00833346
Sb125 . 178 4.13E+04 = 4.16E+04  0.99638553 = 4.09E+04  1.00487411 .99280567
Eu154 . 248 | 1.12E+05 = 1.13E+05  0.99556211 1.10E+05  1.00903631 #0IvV/0!
Eu154 . 592 2.30E+04 = 2.34E+04  0.99140387  2.30E+04 #DIV/O! .98508449
Sb125 ., 600  1.66E4+04 ~ 1.77E+04  0.96826207 = 1.71E+04  0.9852355 97103703
Sb125 . 636  ~ 1.04E+04 = 1.07E+04  0.98584842  1.07E+04  0.98584842 .98584842

Sample correction factor (CF) relative to each normalization standard

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

Isotope  keV _  CF(DP1B) = CF(DM1B)
Sb126  27.3 0.98615545  0.958000676
Eu154,155 42,8 _  0.99580087  0.948759041
Eu154,165 _ 48.6 _  0.99400111  0.955406484
EuiS5  86.4 1 0.980584608
Euls5 105 1 . 0.983769129
Eut54 123 1 0.988815682
Sb125 178 0.99640715_  0.987990098
EuiS4 248 #DIV/O!  #DIV/O!
Eui54 592  0.99362582 #DIV/O!
Sb126 . 600 _  1.00286592  0.985588754
Sb125 636 1 o 1

Fit a polynomial curve through plot of CF versus keV for peaks < 2b0 keV using cfick:et 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 0.9881648  0.945494398
231Pa © 27.4  0.98875501  0.947265034
210Pb | 46.5 _  0.99334906  0.961047177
227Ac " 80 | 0.9939794  0.9629382
234U+214Pb  53.2 0.99451823  0.964554698
234Th->238U . 63.3 . 0.99602807 . 0.969084223
230Th | 67.6 . 0.99659893 .  0.970796802
234Th->238U ' 92.6 0.99933222 0.978996659
228Ac->228Ra | 129 1,00221179 __ 0.987635383

235U+226Ra 186 1

227Th->227Ac 236

212Pb->228Th 239

214Pb->226Ra 242

214Pb->226Ra 295

214Pb->226Ra 352

208T7i->228Th 683

JRF R R (RS V) RN ) R
PP DR SRR R RS SRS DY

214Bi->226Ra | 609

Page 1



Sheet1

Sample activity calculations

As (Ba/g) =Is*CFs * An " Wn/In*Ws .
As = radionuclide activity of sample (Bqg/g)
Is = peak intensity (cps) : o
.CFs = correction factor relative to normalization standard n
‘Ws = weight of sample (g) ) L
_An = nominal radionuclide activity of the normalization standard (Bq/g)
In = peak intensity (cps) .
‘Wn = weight of normalization standard (g) o
“ 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 3/15/96 .. 3/7/986
231Th->235U 25.6 2.06E+03 1.40E+02 0 Q
231Pa 27.4 1.87E+03 1.35E+02 0 2
210Pb 46.5 2.26E+04 2.04E+02 0 0
227Ac 50 2.22E+03 1.47E+02 0 0
234U+214Pb 53.2 5.50E+03 1.65E+402 0 0
234Th->238U 63.3 2.13E+04 2.15E+02 0 0
230Th 67.6 2.49E+03 1.61E+02 0 0
234Th->238U 92.6 2.59E+04 2.37E+02 0 0
228Ac->228Ra 129 0 0 .. 4.6BE+03 1.18E+02
235U+226Ra = 186 1.94E+04 2.14E+402 0 0
227Th->227Ac = 236 9.28E+02 1.41E+02 0 0
212Pb->228Th =~ 239 0 0 .. 5.67E+04 3.50E+02
214Pb->226Ra 242 1.45E+04 1.80E+02 0 0
214Pb->226Ra =~ 295 2.82E+04 2.15E+02 0 0
214Pb->226Ra = 352 4.25E+04 2.51E+02 0 0
208T1->228Th 583 0 0 . . B.B7E+03 1.26E+02
214Bi->226Ra 609 2.11E+04 1.91E+02 0 0
Isotope keV An (Ba/g) Is In (DP1B) In (DM1B) . As (Bg/g) = . Uncertainty
231Th->235U 25.6 0.44395 0.098 0.02575 0 . 2.5498564 + 0.24326702
231Pa 27.4 0.44395 0.075625 0.023375 0 . 2.16890219 + 0.22187656
210Pb 46.5 9.361 1.0025 0.2825 0 . 50.3957021 + 3.0665951
227Ac 50 0.44395 0.095875 0.02775 0 . 2.3283983 t+ 0.22095162
234U+214Pb 53.2 9.361 0.23125 0.06875 0 . 47.8241736 + 3.29165366
234Th->238U 63.3 9.361 0.7975 0.26625 0 42.6518959 + 2.60690032
230Th 67.6 9.361 0.099 0.031125 0 . 45.3181256 + 4.35723376
234Th->238U = 92.6 9.361 0.97125 0.32375 0 42.8604603 + 2.61156135
228Ac->228Ra 129 5.5494 0 0 0.0585 ) 0 . #DIv/O!
235U+226Ra 186 9.361 0.7725 0.2425 0 45.5420348 1 2.79232147
227Th->227Ac = 236 0.44395 0.04275 0.0116 0 . 2.49870871 t 0.44991221
212Pb->228Th ~ 239 5.5494 0.0068 0 0.70875 . 0.081314 + 0.02599692
214Pb->226Ra = 242 9.361 0.5725 0.18125 0 . 45.1568003 + 2.784277
214Pb->226Ra 295 9.361 1.11375 0.3525 0 . 45.1704359 + 2.73890988
214Pb->226Ra 352 9.361 1.675 0.53125 0 . 45.0756039 + 2.72174448
208TI->228Th 583 5.5494 0 0 0.110875 ) 0 kS 0
214Bi->226Ra 609 9.361 0.8175 0.26375 0 44.3119619 + 2.69871403
Ulppb} = 3429224.1
Thippb) = 19968.0171
Interference Correction
Isotope keV An (Bg/g) Is In (DP1B) As (Bq/qg)
234U(242) 53.2 9.361 0.14677314 0.04200514 49.680111 + 3.06317519
234U(295) 53.2 9.361 0.167284746 0.0485051 49.0351298 + 2.97324564
234U(352) 53.2 9.361 0.181490661 0.05296812 48.7167332 + 2.94160228
235U(63.3) 186 0.44395 0.036579007  0.01221211 2.03085341 + 0.12412654
235U(92.6) 186 0.44395 0.044726063 0.01490869 2.03403656 + 0.12393734
226Ra(63.3) 186 9.361 0.735775125 0.23023919 45.6868845 + 2.79239999
226Ra(92.6) 1886 9.361 0.727773938 0.22759131 45.715819 + 2.78554326
234U/238U = 1.15221118 +_0.073416467
230Th/2344 = 0.922149877 + _ 0.090204215
226Ra/230Th = 1.008137116 + 0.097638913
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Sample=

'NOPI-116-GAM4

Gamma spectrometry calculations for Nopal | rock powders

Point source
SRM 4275C
Isotope
Sb125
Eu154,155
Eu154,1585
Eu155
Eut55
Eu154
Sb125
Eu154
Eu154
Sb125
Sb125

Self attenuation correction

A0 = [IN(TMYIT)-1] )
T = transmitted intensity through sample or standards
| = intensity through empty vial

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

Empty vial
3/6/96
|
6.19E+05
1.31E+06
2.69E+05
3.42E+05
2.21E+05
1.82E+06
4.13E+04
1.12E+05
2.30E+04
1.66E+04
1.04E+04

_Standard - DP18B
3/6/96
T
3.93E+05
1.16E+06
2.44E+05
3.36E+05
2.16E+05
1.79E+06
4.16E+04
1.13E+05
2.34E+04
1.77E+04
1.07E+04

1
1
1.04956434
1
1

A0
.24428767
.06203562

.00887589
.01148579

£1.00833346
. 0.99638553
. 0.99556211
£ 0.99140387
£ 0.96826207
£ 0.98584842

“Standard - DM1B

3/6/96
T
3.69E+05
1.06E+06
2.25E+05
3.23E+05
2.09E+05
1.75E+06
4.09E+04
1.10E+05
2.30E+04
1.71E404
1.07E+04

- o o aoa

A/O

.11469398

#DIV/O!

' 0.9852355
1 0.98584842

.28085616

.09196257
.02885145
.02817395
.01973854
00487411
.00903631

A/O

24428767
.06203562
.08728111
.01491127
.01854855
.01399314
.99638553

#DIV/0!

.00218023
.97949026
.00483873

Sample correction factor (CF) relative to each normalization standard

Isotope
Sbh125
Eu154,1565
Eu154,155
Eu155
Eu155
Eu154
Sb125
Eu154
Eu154
Sb125
Sb125

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

keV
27.3
42.9
48.6
86.4
105
123
178
248

592
600
636

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

CF (DP1B)
1
1

©1.03593564
©1.00598228
1.00698256
1.00561291

1
#DIV/0!

1.0108698
1.01159623
1.01926291

CF (DM1B)

© 0.971449962

- 0.952759807
0.995712801

0 0.986450737

0.99063836

© 0.994365813
£ 0.991552593

#DIV/0!
#DIV/0!

©0.994168661
0 1.019262911

Fit a polynomial curve thro\igh plot of CF versus keV for peaks < 2b0 keV using cr:ick:et graph.
Calculate CFs for natural series gamma peaks using polynomial equation.

Isotope keV CF (DP18B) . CF(DM1B)
231Th->235U 25.6 1.01 - 0.965737839
231Pa 27.4 1.01 - 0.966947773
210PDb 46.5 1.01 - 0.976365571
227Ac 50 1.01 . 0.97765777
234U+214Pb 53.2 1.01 . 0.978762377
234Th->238U 63.3 1.01 0.981857552
230Th 67.6 1.01 0.983027815
234Th->238U 92.6 1.01 0.98863105
228Ac->228Ra 129 1.01 0.994534178
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
214Bi->226Ra 609 1 1
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Sample activity calculations

As (Bg/g) = Is CFs * An *Wn /In * Ws .
As = radionuclide activity of sample (Bg/g)
Is = peak intensity (cps) o
CFs = correction factor refative to normalization standard n
‘Ws = weight of sample (g)

_An = nominal radionuclide activity of the normaliza:tio:n standard (Bq/g)

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

“ note Is and In should be background-corrected va!ués

Counting time (sec) = 80000 80000
‘Weight (g) = 3.001, 2.994
DP1B counts ~ Uncertainty =~ DMI1B counts Uncertainty
Isotope keV 3/15/96 3/7/986
231Th->235U 25.6 2.06E+03 1.40E+02 0 0
231Pa 27.4 1.87E+03 1.35E+02 0 0
210Pb 46.5 2.26E+04 2.04E+02 0 0
227Ac 50 2.22E+03 1.47E+02 0 0
234U+214Pb 5§3.2 5.50E+03 1.65E+02 0 0
234Th->238U 63.3 2.13E+04 2.15E+02 0 0
230Th 67.6 2.49E+03 1.61E+02 0 0
234Th->238U 92.6 2.59E+04 2.37E+02 0 0
228Ac->228Ra & 129 0 0 4.68E+03 1.18E+02
235U+226Ra = 186 1.94E+04 2.14E+02 0 o]
227Th->227Ac = 236 9.2BE+02 1.41E+02 0 0
212Pb->228Th =~ 239 0 0 5.67E+04 3.50E+02
214Pb->226Ra = 242 1.45E+04 1.80E+02 0 0
214Pb->226Ra = 295 2.82E+04 2.15E+02 0 0
214Pb->226Ra = 352 4.25E+04 2.51E+02 0 0
208T1->228Th 583 0 0 8.87E+03 1.26E+02
214Bi->226Ra 609 2.11E+04 1.91E+02 0 0
Isotope keV An (Bqg/g) Is In (DP1B) In (DM1B) ~ As (Bgf/g) = Uncertainty
231Th->235U 25.6 0.44395 0.082875 0.02575 0 . 2.38611356 t 0.23047722
231Pa 27.4 0.44395 0.063375 0.023375 0 . 2.01006987 t 0.20704748
210Pb 46.5 9.361 0.7675 0.2825 0 . 42.4710421 t 2.58660584
227Ac 50 0.44395 0.075625 0.02775 0 . 2.02044578 + 0.19441743
234U+214Pb 563.2 9.361 0.16875 0.06875 0 . 38.3710836 t 2.6687828
234Th->238U 63.3 9.361 0.67875 0.26625 0 . 39.8522835 t 2.43687674
230Th 67.6 9.361 0.0755 0.031125 0 . 37.9201963 1t 3.74140869
234Th-»>238U  92.6 9.361 0.83625 0.32375 0 . 40.3793514 t 2.46028217
228Ac->228Ra 129 5.5494 0 0 0.0585 ) 0 . #DIV/O!
235U+226Ra = 186 9.361 0.615 0.2425 0 . 39.2531925 t+ 2.40900691
227Th->227Ac = 236 0.44395 0.033375 0.0116 0 . 2.11196497 + 0.38856883
212Pb-»>228Th = 239 5.5494 0.0094625 0 0.70875 . 0.12250342 + 0.02637773
214Pb->226Ra = 242 9.361 0.4125 0.18125 0 . 35.225531 + 2.17433859
214Pb->226Ra 295 9.361 0.80875 0.3525 0 35.5113174 + 2.15538907
214Pb->226Ra 352 9.361 1.21125 0.53125 0 . 35.2895775 1 2.13210333
208T1->228Th 583 5.5494 0 0 0.110875 ) 0 ot 0
214Bi->226Ra 609 9.361 0.595 0.26375 0 34.9169345 + 2.12989649
U(ppb) = 3204134.49
Th(ppb) = 30082.7716
Interference Correction’ !
Isotope keV An (Bg/g) Is In (DP1B) As {Bg/g)
234U(242) 53.2 9.361 0.107882394 0.04200514 40.1495882 + 2.47828198
234U(295) 53.2 9.361 0.122301605 _0.0485051 : 39.4164672 + 2.3924154
234U(352) 53.2 9.361 0.132767314 0.05296812 | 39.1840746 + 2.36739858
235U(63.3) 186 0.44395 0.031569002 0.01238342: 1.87130101 + 0.11442581
235U(92.6) 186 0.44395 0.038509313 0.014908691 1.89604998 + 0.11552484
226Ra(63.3) 186 9.361 0.583743563 0.23023919 39.2423016 + 2.39957773
226Ra(92.6) 186 9.361 0.576490688 0.22759131 39.2056111 + 2.38876709
234U/238U = 0.99325241 + 0.063470406
230Th/234U = 0.957982858 + 0.096176971
226Ra/230Th =  1.034865467 + _0.102831955
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Gamma spectrometry calculations for Nopal | rock powders

Sample= 'NOPI-117-GAM4

Self attenuation correction
JA/O = [In{T//[(T/H-1) .
T = transmitted intensity through sample or standards
.| = intensity through empty vial

Point source . Emptyvial = Standard - DP1B: . _Standard - DM1B_

SRM 4275C .. 3/6/96 3/6/96 | o 3/6/96 .
Isotope . kev | o T . A/O o T . A/O . A/O .
Sb125 . 27.3 6.19E+05 = 3.93E+05 1.24428767 ~ 3.69E+05  1.28085616 25765712

Eu154,155 = 429 =~ 131E+06 1.16E+06 1.06203562  1.05E+06 1.11469398 .07110898

Eu154,155 ~ 48.6 = 2.69E+05 = 2.44E+05  1.04956434  2.25E+05  1.09196257 .05381899
Eu155 . 86.4  3.42E+05 =~ 3.36E+05 1.00887589 =~ 3.23E+05  1.02885145 .01339339
Eu155 105 221E+05 _  2.16E+05  1.01148579  2.09E+05  1.02817395 01854855
Eu154 . 123 1.82E+06 ~  1.79E+06  1.00833346 . 1.75E+06  1.01973854 .01399314
Sb125 . 178 4.13E+04  4.16E+04  0.99638553  4.09E+04  1.00487411 #DIv/O!
Eu154 . 248 | 1.12E+05 ~  1.13E+05  0.99556211_ _ 1.10E+05  1.00903631 .00449104
Eul54 592 230E+04 _  2.34E+04 0.99140387  2.30E+04 _  #DIV/O! #DIV/O!
Sb125 . 600  1.66E+04 = 1.77E+04  0.96826207  1.71E+04  0.9852355 0.97103703
Sb125 636 1.04E+04 1.07E+04 0.98584842  1.07E+04  0.98584842 0.97221742

Sample correction factor (CF) relative to each normalization standard

_CF= (O of sample)/(A/O of DP1B and DM1B)

Isotope . kev  CF(DP1B) =~ CF(DM1B)
Sb125 . 273 .01074466  0.981887863
Eu154,155 = 429 .00854336  0.96089958
Eu154,165 = 48.6 .00405373  0.965068789

Eui55  86.4 .00447775  0.984975421
Eu155 105 .00698256  0.99063836
EuiS4 123 _  1.00561291  0.994365813
Sb125 178  _ #DIV/O!  #DIV/O!
Eul54 248 _  1.00896873  0.995495435
Eul54 592 _  #DIV/O! #DIV/O!
Sb125 600 . 1.00286592  0.985588754
Sb125 636 _ 0.98617333_ 0.986173328

Fit a polynomial curve through plot of CF versus keV for peaks < 2b0 keV using cficl@et graph.
Calculate CFs for natural series gamma peaks using polynomial equation.

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

Isotope _ ke _  CF(DPIB) _ CF(DM1B)
231Th->235U  25.6 1.00955056  0.965288399
231Pa _27.4 1.0093735  0.96632127
210Pb © 46,5 1.00799528  0.974360853
227Ac 50 _ 1.00780618 _ 0.97546395
234U+214Pb  63.2 1.00764453  0.976406907

234Th->238U 63.3 .00719158 0.97904913

230Th . 67.6 .00702032 0.980048134

1
1
234Th->238U 92.6 1.00620033 0.984831385
228Ac->228Ra 129 1.00533646 0.98987064

235U+226Ra 186 1

227Th->227Ac . 236

212Pb->228Th | 239

214Pb->226Ra 242

214Pb->226Ra @ 295

214Pb->226Ra @ 352

208T1->228Th 583

U JR PR PR PR PR Y
QY RGN R PRI PR Y

214Bi->226Ra 609
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Sample activity calculations

As (Bg/g) =Is *CFs “An “Wn/In " Ws )
. .As = radionuclide activity of sample (Bq/g)

Is = peak intensity (cps) . o

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) o

" 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 3/15/96 3/7/986
231Th->235U  25.6 2.06E+03 1.40E+02 o] 0
231Pa - 27.4 1.87E+03 1.35E+02 0 0
210Pb . 46.5 2.26E+04 2.04E+02 0 0
227Ac .50 2.22E+03 1.47E+02 0 0
234U+214Pb  53.2 5.50E+03 1.65E+02 0 0
234Th->238U  63.3 2.13E+04 2.15E+02 0 0
230Th . 67.6 2.49E+03 1.61E+02 0 0
234Th->238U 92.6 2.59E+04 2.37E+02 0 0
228Ac-»228Ra 129 0 0 4.68E+03 1.18E+02
235U+226Ra = 186 1.94E+04 2.14E+02 0 0
227Th->227Ac = 236 9.28E+02 1.41E+02 0 0
212Pb->228Th = 239 0 0 5.67E+04 3.50E+02
214Pb->226Ra =~ 242 1.45E+04 1.80E+02 0 0
214Pb->226Ra = 295 2.82E+04 2.15E+02 0 Q
214Pb-»226Ra = 352 4.25E+04 2.51E+02 0 0
208T!->228Th ~ 583 0 0 8.87E+03 1.26E+02
214Bi->226Ra 609 2.11E+04 1.91E+02 0 0
Isotope . kev An (Ba/g) Is In (DP1B) In (DM1B) . As (Bg/g) . . Uncertainty
231Th-»>235U = 25.6 0.44395 0.04925 0.02575 0 - 0.88009249 + 0.09058297
231Pa - 27.4 0.44395 0.041 0.023375 0 . 0.80696626 + 0.0887553
210Pb . 46.5 9.361 0.605 0.2825 0 . 20.746978 + 1.26482409
227Ac .50 0.44395 0.0525 0.02775 0 . 0.86904962 + 0.08713353
234U+214Pb  53.2 9.361 0.13375 0.06875 0 18.8403022 + 1.3218784
234Th->238U  63.3 9.361 0.44 0.26625 0 . 15.9968536 + 0.98181884
230Th 878 9.361 0.054 0.031125 0 (16.7912125 + 1.74628068
234Th-»>238U = 92.6 9.361 0.5325 0.32375 0 . 156.9057341 + 0.97247184
22BAc->228Ra 129 5.5494 0 ] 0.0585 . 0 x #DIV/O!
235U+226Ra 186 9.361 0.4475 0.2425 0 . 17.7353891 + 1.09093981
227Th-»227Ac = 236 0.44395 0.027375 0.0116 0 . 1.07564108 + 0.1926877
212Pb->228Th 239 5.5494 0.019625 0 0.70875 - 0.15776106 + 0.02059812
214Pb->226Ra 242 9.361 0.34 0.18125 0 £ 18.0285304 + 1.11698058
214Pb->226Ra =~ 295 9.361 0.66875 0.3525 0 18.2332505 + 1.10736514
214Pb->226Ra 352 9.361 1.00625 0.53125 0 ©18.2039811 t 1.10022298
208TI->228Th ~ 583 5.5494 0 0 0.110875 ) 0 . 0
214Bi->226Ra 609 9.361 0.49375 0.26375 [¢] 17.89917773 + 1.09842567
U{ppb) = 1286151.41
Thippb) = 38740.8756
Interference Correction
Isotope keV An_(Bag/g) Is In (DP1B) As (Bg/g)
234U(242) 53.2 9.361 0.083580337 _0.04200514 19.2694105 + 1.19386089
234U(295) 53.2 9.361 0.095342131  0.0485051 19.0354955 + 1.15608811
234U(352) 563.2 9.361 0.103857263 0.05296812 18.9884314 + 1.14763405
235U(63.3) 186 0.44395 0.020407716 0.01234899 0.75324161 + 0.04623077
235U(92.6) 186 0.44395 0.024521625 0.01490869 0.74968889 + 0.04583576
226Ra(63.3) 186 9.361 0.427238 0.23023919 17.8340531 + 1.09457833
226Ra(92.6) 186 9.361 0.422978375 0.22759131 17.8616637 + 1.0920568
234U/238U =  1.193845964 + 0.076879575
230Th/234U = 0.879223308 + 0.093031082
226Ra/230Th = 1.062106326 + 0.11130811
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Gamma spectrometry calculations for Nopal | rock powders

Sample= 'NOPI-118-GAM4

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

Point source .. Emptyvial  Standard - DP1B. . Standard - DM1B.
SRM 4275C .. 3/6/96 | 3/6/96 L 3/6/96 )
Isotope ¢ kev | L T . A/Q o T ) A/OQ . A/O .
Sb125 . 27.3 | 6.19E+05 == 3.93E+05  1.24428767 = 3.69E+05  1.28085616 .30030044
Eu154,156 ~ 42.9 = 1.31E+06  1.16E+06 1.06203562. = 1.05E+06  1.11469398 .08511965
Eu154,156 = 48.6 =~ 2.69E+05 = = 2.44E+05  1.04956434  2.25E+05  1.09196257 .05596379
Eu155 . 86.4  3.42E+05 = 3.36E+05  1.00887589 3.23E+05 1.02885145 .01643525
Eu155 . 105 2.21E+05 =~ 2.16E+05  1.01148579 ~ 2.09E+05  1.02817395 .01382547
Eu154 123 1.82E+06 = 1.79E+06  1.00833346  1.75E406 1.01973854 .00833346
Sb125 178  4.13E+04 = 4.16E+04  0.99638553 = 4.09E+04  1.00487411
Eul54 248 1.12E+05 _  1.13E+05 0.99556211 _ 1.10E+05  1.00903631
Eul54 592 2.30E+04 = 2.34E+04  0.99140387 _ 2.30E+04 _  #DIV/O!
Sb125 . 600 1.66E+04  1.77E+04  0.96826207 _ 1.71E+04 0.9852355
Sb125 . 636 | 1.04E+04  1.07E+04  0.98584842 = 1.07E+04  0.98584842

Sample correction factor (CF) relative to each normalization standard

"CF= (A/O of sample)/(A/O of DP18 and DM1B)

Isotope . kev  CF(DP1B) = = CF(DM1B)
Sb125 . 27.3 1.04501593  1.015180685
Eut154,155 ~ 42,9 ~ 1.02173564  0.973468654
Eu154,155  48.6 = 1.00609724  0.967032954
Eu155 . 86.4 1.00749284  0.987931976
Eu155 105  1.00231311 ~ 0.9860447
Eu154 o123 1 . 0.988815682
Sb125 o178 1 .. 0.991552593
Eu154 . 248 1 . 0.986646469
Eu154 . 592  0.9915250t #DIv/0! .
Sb125 . 600 1 .. 0.982772205 |
Sb125 . 636 0.97284277  0.972842773

Fit a polynomial curve through plot of CF versus keV for peaks < 2b0 keV using cficl{et graph.
Calculate CFs for naturai series gamma peaks using polynomial equation.

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

Isotope _ keV _ _ CF(DP1B)  CF(DM1B)
231Th->235U  25.6 .03691384  0.993468161

231Pa _ 27.4 03517272 0.992995991
210Pb 465 .02162028 _ 0.989320753
227Ac " 50 .01976077  0.98881648

234U+214Pb  53.2
234Th->238U 63.3

01817121 0.988385414
.01371718 . 0.987177541

230Th 67.6 .01203314 _ 0,986720853

“fmm m o g a o

234Th->238U 92.6 .00396995 0.984534224

228Ac->228Ra 129 0.995647521 0.982230565

235U+226Ra 186 1

227Th->227Ac 236

212Pb->228Th 239

214Pb->226Ra 242

214Pb->226Ra 295

214Pb->226Ra 352

208T(->228Th 583

e fatalalaia{=
RV PRI PR RIS PR DRI Y

214Bi->226Ra 609
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Sample activity calculations

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

As = radionuclide activity of sample (Ba/g)
Is = peak intensity (cps) o
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) L
" 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 3/15/96 3/7/196
231Th->235U 25.6 2.06E+03 1.40E+02 0 o]
231Pa 27.4 1.87E+03 1.35E+02 0 0
210Pb 46.5 2.26E4+04 2.04E+02 0 0
227Ac 50 2.22E+03 1.47E+02 0 0
234U+214Pb 53.2 5.50E+03 1.65E+02 0 0
234Th->238U 63.3 2.13E+04 2.15E+02 0 0
230Th 67.6 2.49E+03 1.61E+02 0 o]
234Th->238U 92.6 2.59E+04 2.37E+02 0 Q
228Ac->228Ra 129 0 0 4.68E+03 1.18E+02
235U+226Ra 186 1.94E+04 2.14E+02 0 0
227Th-»>227Ac = 236 9.28E+02 1.41E402 0 0
212Pb->228Th 239 0 0 5.67E+04 3.50E+02
214Pb->226Ra 242 1.45E+04 1.80E+02 0 0
214Pb->226Ra 295 2.82E+04 2.15E+02 0 0
214Pb->226Ra 352 4.25E404 2.51E+02 [¢] 0
208T1->228Th 583 0 0 8.87E+03 1.26E+02
214Bi->226Ra 609 2.11E+04 1.91E+02 0 0
Isotope keV An (Bq/g) Is In (DP1B) In (DM1B) ~ As (Bag/g) . . Uncertainty
231Th->235U 25.6 0.44395 0.03275 0.02575 0 . 0.64101437 + 0.06783166
23tPa 27.4 0.44395 0.024625 0.023375 0 . 0.53006418 + 0.06423832
210Pb 46.5 9.361 0.31625 0.2825 0 0 11.7214352 + 0.71840131
227Ac 50 0.44395 0.035 0.02775 0 . 0.6251646 + 0.06547963
234U+214Pb 53.2 9.361 0.08725 0.06875 0 . 13.2431943 + 0.94906603
234Th->238U 63.3 9.361 0.30375 0.26625 0 . 11.8528471 + 0.72983836
230Th 67.6 9.361 0.042875 0.031125 0 . 14.2879103 t 1.4622498
234Th->238U  92.6 9.361 0.37125 0.32375 0 . 11.7993098 + 0.72289032
228Ac->228Ra = 129 5.5494 0 0 0.0585 ) 0 £ #DIv/o!
235U+226Ra 188 9.361 0.2975 0.2425 0 . 12.5734492 + 0.7764504
227Th->227Ac =~ 236 0.44395 0.0155 0.0116 0 . 0.64947843 + 0.12439785
212Pb->228Th 239 5.5494 0.02025 0 0.70875 . 0.17359409 + 0.01815298
214Pb->226Ra 242 9.361 0.21875 0.18125 0 12.3694176 + 0.77069664
214Pb->226Ra = 295 9.361 0.42625 0.3525 0 . 12.393229 + 0.75442298
214Pb->226Ra = 352 9.361 0.63 0.53125 0 . 12.1540442 + 0.73576163
208TI->228Th 583 5.5494 0 0 0.110875 . 4] kS 0
214Bi->226Ra 609 9.361 0.31125 0.26375 0 12.0947278 + 0.74068582
U(ppb) = 952972.15
Thippb) ‘=  42628.944
Interterence Correction’
Isotope keV An (Bg/q) Is In (DP1B) As (Bg/g)
234U(242) 53.2 9.361 0.054971724 0.04200514 13.6564215 + 0.85088551
234U(295) 53.2 9.361 0.062769471 0.0485051 13.5039568 + 0.8220372
234U(352) 53.2 9.361 0.068534547 0.05296812 13.5019037 + 0.81735614
235U(63.3) 186 0.44395 0.014179559  0.012429 0.55452061 + 0.03414457
235U(92.6) 186 0.44395 0.017096063 0.01490869 0.55737528 + 0.03414786
226Ra(63.3) 186 9.361 0.283512313 0.23023919 12.6203641 + 0.77709818
226Ra(92.6) 186 9.361 0.280403938 0.22759131 12.6272167 + 0.77361243
234U/238U =  1.143530652 + 0.074495205
230Th/234U = 1.054139826 + 0.110187723
226Ra/230Th = 0.88328971 + 0.091219959
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Gamma spectrometry calculations for Nopal | rock powders

Samplex

'NOPI-119-GAM4

Self attenuation correction

CAIO = {In(T/))(T/)-1] )
T = transmitted intensity through sample or standards
| = intensity through empty vial

Point source
SRM 4275C
Isotope
Sb125
Eu154,155
Eu154,155
Eu155
Eu155
Eu154
Sb125
Eut54
Eut54
Sbh125
Sb125

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

Empty vial
3/6/96
I
6.19E+05
1.31E+06
2.69E+05
3.42E+05
2.21E+05
1.82E+06
4.13E+04
1.12E+05
2.30E+04
1.66E+04
1.04E+04

. Standard - DP1B,
3/6/96
T
3.93E+05
1.16E+06
2.44E+05
3.36E+05
2.16E+05
1.79E+06
4.16E+04
1.13E4+05
2.34E+04
1.77E+04
1.07E+04

1
1.04956434
1
1

A0
124428767
.06203562

.00887589
.01148579

©1.00833346
£ 0.99638553

0.99556211

10.99140387
£ 0.96826207
1 0.98584842

Standard - DM1B

3/6/96
T
3.69E+05
1.05E+06
2.25E+05
3.23E+05
2.09E+05
1.75E+06
4.09E+04
1.10E+05
2.30E+04
1.71E+04
1.07E+04

- 3 s

A0
.28085616 _
11469398
.09196257
.02885145
02817395
.01973854
00487411
.00903631
#DIV/0

© 0.9852355
1 0.98584842

A/O

.30864969
.08511965
.06686684
.02259291
.02333095
.01973854
.00487411
.00903631
.98928544
.96826207
97221742

Sample correction factor (CF) relative to each normalization standard

Isotope
Sb125
Eu154,155
Eu154,155
Euts5
Eut55
Eu164
Sb125
Eu154
Eu154
Sb125
Sb125

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

keV

27.3
42.9
48.6
86.4
105

123
178
248
592
600
636

CF (DP1B)

o e s

1

1 0.98617333

.05172599
.02173564
01648541
.01359633
01171066
.01131082
.00851937
1.01353426
| 0.9978632

CF (OM1B)
©1.021699174
£ 0.973468654
0.977017773
£ 0.993916964
© 0.995289715

1

1

1
©sDivior
© 0.982772205
©0.986173328

Fit a polynomia! curve through plot of CF versus keV for peaks < 2b0 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(DP1B) CF (DM1B)
231Th->235U 25.6 . 1.04117976  0.99773408
231Pa 27.4 . 1.03967472  0.997497995
210Pb 46.5 . 1.0279599 = 0.995660376
227Ac 50 1.02635253 0.99540824
234U+214Pb 53.2 1.02497851  0.995192707
234Th->238U 63.3 1.02112841 0.99458877
230Th 67.6 1.01967272 0.994360426
234Th->238U 92.6 1.01270284 0.993267112
228Ac->228Ra 129 1.00535992 0.992115282
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
208TI1->228Th 583 1 1
214Bi->226Ra 609 1 1
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Sample activity calculations

As (Ba/g) =1s " CFs* An *Wn/iIn" Ws )
As = radionuclide activity of sample (Bg/g)
Is = peak intensity (cps) . o
.CFs = correction factor relative to normalization standard n
‘Ws = weight of sample (g) L .
-An = nominal radionuclide activity of the normalization standard (Bg/g)
In = peak intensity (cps} .
‘Wn = weight of normalization standard (g) o
" note Is and In should be background-corrected values

_Counting time (sec) = 80000, 80000
‘Weight (g) = 3.001 2.994
. DP1B counts = Uncertainty =~ DMI1B counts  Uncertainty
Isotope . kev | 3/15/96 3/7/96
231Th-»>235U = 25.6 2.06E+03 1.40E+02 0 0
231Pa 274 1.87E+03 1.35E+02 0 0
210Pb . 46.5 2.26E+04 2.04E+02 0 0
227Ac 50 2.22E+03 1.47E+02 0 0
234U+214Pb  53.2 5.50E+03 1.65E402 0 0
234Th->238U  63.3 2.13E+04 2.15E+02 0 0
230Th . 67.6 2.49E+03 1.61E+02 0 0
234Th->238U 92.6 2.59E+04 2.37E+02 0 0
228Ac->228Ra = 129 0 0 .. 4.68E+03 1.18E+02
235U+226Ra = 186 1.94E+04 2.14E+02 0 0
227Th->227Ac = 236 9.28E+02 1.41E+402 0 0
212Pb->228Th 239 0 0 . 5.67E+04 3.50E+02
214Pb->226Ra = 242 1.45E+04 1.80E+02 0 0
214Pb->226Ra =~ 295 2.82E+04 2.15E402 0 0
214Pb->226Ra = 352 4.25E+04 2.51E+02 0 0
208T!->228Th = 583 0 0 . B.B7E+03 1.26E+02
214Bi->226Ra = 609 2.11E+04 1.81E+02 0 0
Isotope . kev An (Bq/g) Is in (DP1B) In {DM1B) As (Bg/g) = . Uncertainty
231Th->235U  25.6 0.44395 0.030125 0.02575 0 . 0.57547503 + 0.06120161
231Pa . 27.4 0.44395 0.024625 0.023375 o] . 0.51745555 + 0.06140281
210Pb . 46.5 9.361 0.315 0.2825 0 11.4184566 + 0.69956978
227Ac -1 0.44385 0.03225 0.02775 0 0.56352636 + 0.05960319
234U+214Pb  53.2 9.361 0.077 0.06875 0 . 11.4359412 + 0.81612521
234Th-»>238U  63.3 9.361 0.26875 0.26625 0 . 10.2678224 + 0.63334214
230Th . 67.6 9.361 0.03325 0.031125 0 10.85613113 + 1.19165331
234Th->238U = 92.6 9.361 0.325 0.32375 o] . 10.1273249 + 0.62138654
22BAc->228Ra = 129 5.5494 0 0 0.0585 0 . #DIV/OY
235U+226Ra 1886 9.361 0.2625 0.2425 0 . 10.7834244 + 0.66721946
227Th->227Ac = 236 0.44395 0.01425 0.0116 0 0.58037383 t 0.1233511
212Pb-»>228Th = 239 5.5494 0.015 0 0.70875 - 0.12498592 + 0.01458907
214Pb>226Ra = 242 9.361 0.1925 0.18125 0 . 10.5801506 + 0.66099549
214Pb->226Ra = 295 9.361 0.3775 0.3525 0 10.6683429 + 0.64995328
214Pb->226Ra 352 9.361 0.56625 0.531256 o] . 10.618139 + 0.64303931
208TI->228Th = 583 5.5494 0 0 0.110875 . 0 ot 0
214Bi->226Ra 609 . 9.361 0.285 0.26375 0 10.764442 + 0.65956612
Ulppb) = 825535.73
Th(ppb) = 30692.3918
Interference Correction '
Isotope keV An (Ba/g) Is In {DP1B) As (Bqg/g)
234U(242) 53.2 9.361 0.048595117 0.04200514 11.8125609 + 0.73799039
234U(295) 53.2 9.361 0.055319297 0.0485051 11.6450965 + 0.70946058
234U(352) 53.2 9.361 0.060178373 0.05296812 11.6005818 + 0.7025365
235U(63.3) 186 0.44395 0.012637421 0.01251986 0.47688076 + 0.02941507
235U(92.6) 186 0.44385 0.01496625 0.01490869 0.47426877 + 0.02909991
226Ra(63.3) 186 9.361 0.250124063 0.23023919 10.8221952 + 0.66753708
226Ra(92.6) 186 9.361 0.24753375 0.22759131 10.8347245 + 0.66479075
234U/238U = 1.138126399 + 0.074519702
230Th/234U = 0.92856728 + 0.103991447
226Ra/230Th = 0.997316813 + 0.110447451
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Gamma spectrometry calcutations for Nopal | rock powders

Sample= 'NOPI-120-GAM4

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

Point source . . Emptyvial = Standard - DP1B, .. Standard - DM1B,
SRM 4275C .. 3/6/96 3/6/96 ) L 3/6/96
Isotope . kev | oo T ) A/O o T
Sb125 . 27.3 6.19E+05 = 3.93E+05 1.24428767 ~  3.69E+05
Eu154,155  42.9 ~  1.31E+06  1.16E+06  1.06203562 1.05E+06
Eu154,155 = 48.6  2.69E+05 = 2.44E+05  1.04956434 2.25E+05
Eu155 . B86.4  3.42E+05 = = 3.36E+05 1.00887589 ~  3.23E+05
Eu155 _ 105 | 2.21E+05 | 2.1BE+05  1.01148579 2.09E+05
Eu154 . 123 | 1.82E+06 = 1.79E+06  1.00833346  1.75E+06
Sb125 . 178 413E+04  4.16E+04  0.99638553  4.09E+04
Eu154 . 248 1.12E+05 _ _ 1.13E+05  0.99556211 1.10E+05
Eu154 . 592 2.30E+04 = 2.34E+04  0.99140387 2.30E+04
Sb125 . 600 1.66E+04  1.77E+04  0.96826207  1.71E+04
Sb125 . 636 |  1.04E+04 = 1.07E+04  0.98584842  1.07E+04

-t =

A/O

.00487411

#DIv/O!

" 0.9852355
£ 0.98584842

.28085616
11469398
.09196257
02885145
.02817395
.01973854

.00903631

A/O

19581102
.04449373
.03502892
.00738198
.00684939
00275736

Sample correction factor (CF) relative to each normalization standard

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

Isotope . kev  CF(DPIB) = CF{DMIB)
Sb125 . 27.3 | 0.96104064  0.933602896
Eu154,155 ~ 42.9 ~ 0.98348277  0.937022851
Eu154,155 = 48.6 = 0.98615099 0.94786117
Eul55  86.4 _ 0.99851923  0.979132585
Eu155 . 105 0.99541625  0.979259774
Eu154 o123 0.99446998  0.983347511
Sb125 178 _ 0.99521716  0.986810158
Eul54 o248 1 ~ 0.986646469
Eu154 . 592 1 . #DIviO!
Sb125 600 1 . 0.982772205
Sb125 . 636  0.98617333  0.986173328

Fit a polynomial curve through plot of CF versus keV for peaks < 2b0 keV using cr:ick:et graph.
Calculate CF's for natural series gamma peaks using polynomial equation.

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

Isotope . kev  CF(DP1B) = = CF(DMIB)
231Th->235U | 25.6 0.96659552  0.925925117
231Pa . 27.4  0.96801203  0.92852205
210Pb . 46.5  0.97903774  0.94873586
227Ac . 50 _ :0.98055056  0.95150936
234U+214Pb ~ 53.2 ~ 0.98184376  0.953880224
234Th->238U 63.3 0.98546738 0.960523526
230Th 67.6 0.98683744 0.963035309
234Th->238U 92.6 0.99339733 0.975061767
228Ac->228Ra 129 1.00030831 0.987731895
235U+226Ra 186 1

227Th->227Ac 236

212Pb->228Th 239

214Pb->226Ra 242

214Pb->226Ra 295

214Pb->226Ra 352

208T(1->228Th 583

alafa|alalala]a
RV PR R DR DR (R DY

214Bi->226Ra 609
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Sample activity calculations

As (Ba/g) =1s " CFs " An “Wn /in " Ws _
_As = radionuclide activity of sample (Bg/g)
Is = peak intensity (cps) o
.CFs = correction factor relative to normalization standard n
‘Ws = weight of sample (g) o .
JAn = nominal radionuclide activity of the normalization standard (Bg/g)
_In = peak intensity (cps) .
‘Wn = weight of normalization standard (g) o
“ note Is and In should be background-corrected values

Counting time (sec) = 80000 o 80000
‘Weight (g) = 3.001 o 2.994
. DP1B counts = Uncertainty =~ DM1B counts = Uncertainty
Isotope . kev 3/15/96 .. 3/7/98
231Th->235U  25.6 2.06E+03  1.40E+02 0 0
231Pa . 27.4 1.87E+03  1.35E+02 0 0
210Pb . 46.5 2.26E+04  2.04E+02 0 0
227Ac 50 2.22E403  1.47E+02 0 0
234U+214Pb  53.2 5.50E+03  1.65E+02 0 Q
234Th-»238U  63.3 2.13E+04  2.15E+02 0 Q
230Th . 67.6 2.49E+03  1.61E+02 0 Q
234Th->238U 92.6 2.59E+04 2.37E+02 0 9
228Ac->228Ra 129 0 ) 0 .. 4.6BE+03 1.18E+02
235U+226Ra 186 1.94E+04  2.14E+02 0 0
227Th->227Ac .~ 236 9.28E+02  1.41E+02 0 0
212Pb->228Th 239 0 ) 0 .. 5.67E+04 _ 3.50E+02
214Pb->226Ra 242 1.45E+04  1.80E+02 0 0
214Pb->226Ra 295 2.82E+04  2.15E+02 0 0
214Pb->226Ra 352 4.25E404  251E+02 0 0
208Ti->228Th ~ 583 0 ) 0 .. 8.B7E+03 1.26E+02
214Bi->226Ra 609 2.11E+04  1.91E+02 0 0
Isotope . kev An (Ba/g) = . Is . In(DP1B) = In(DM1B) . As (Bg/g) . . Uncertainty
231Th->235U  25.6 = 0.44395  0.03325 _ 0.02575 0 0.55410651 + 0.05883123
231Pa . 27.4 0.44395 = 0.024875  0.023375 0 - 0.45732641 + 0.05420426
210Pb . 465 9.361 o 0.295 . 0.2825 0 - 9.5702932 + 0.58665747
227Ac 50  0.44395  0.034125  0.02775 0 | 0.53532032 + 0.0555467
234U+214Pb 532 ~ 9.361  0.074125  0.06875 0 9.90961159 + 0.71967319
234Th->238U0 ~ 63.3 9.361 . 0.30125  0.26625 0 . 10.4376309 + 0.64255687
230Th 676 _  9.361 0.041 . 0.031125 0 12.1686489 + 1.25831062
234Th->238U 926 = 9.361  0.37125  0.32375 0 10.6635527 + 0.65316168
228Ac->228Ra = 129 == 5.5494  0.0029875 0 0.0585 . 0.28348622 + 0.12663618
235U+226Ra = 186 9.361 o 0.265 . 0.2425 0 10.2295464 + 0.63302388
227Th->227Ac ~ 236 0.44395  0.01475  0.0116 0 0.56450539 + 0.1171413
212Pb->228Th = 239 = 5.5494 0.016125 0 0.70875 0.12625619 + 0.0133565
214Pb->226Ra 242 9.361 . 0.17375  0.18125 0 . 8.97364828 + 0.56278164
214Pb->226Ra = 295 = 9.361 0.3475  0.3525 0 19.22821986 + 0.562817
214Pb->226Ra 352 ~  9.361 0.52125  0.53125 0 1 9.18479294 t 0.55648188
208TI->228Th =~ 583 =~ = 5.5494 0 . 0 .. 0.110875 ) 0 3 0
214Bi->226Ra 609 9.361 0.2575 0.26375 0 9.13917536_+ 0.56099265
U(ppb) = 839188.383
Th(ppb) = 31004.3271
Interference Correction
Isotope keV An (Ba/g) Is In (DP1B) As (Bqg/g)
234U(242) 53.2 9.361 0.048486826 0.04200514 10.6092803 + 0.66536018
234U(295) 53.2 9.361 0.054167266  0.0485051 10.2639399 + 0.62598421
234U(352) 53.2 9.361 0.058640191 0.05296812 10.17525683 + 0.61649151
235U(63.3) 186 0.44395 0.013670958 0.01208263 0.50230962 + 0.03092297
235U(92.6) 186 0.44395 0.017096063 - 0.01490869 0.50908552 + 0.0311824
226Ra(63.3) 186 9.361 0.251127438 0.23023919 10.2102686 + 0.62856009
226Ra(92.8) 186 9.361 0.247903938 0.22759131 10.1964734 + 0.62455224
234U/238U = 0.991555738 + 0.065122109
230Th/234U = 1.175772482 + 0.124523089
226Ra/230Th = 0.839063455 t 0.08753091
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Gamma spectrometry calculations for Nopal | rock powders

Sample=

'NOPI-121-GAM4

Self attenuation correction

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

Point source
SRM 4275C
Isotope
Sb125
Eu154,155
Eu154,155
Eu155
Eu155
Eu154
Sb125
Eu154
Eut54
Sb125
Sb125

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

Empty vial
3/6/96
|
6.19E+05
1.31E+06
2.69E+05
3.42E+05
2.21E+05
1.82E+06
4.13E+04
1.12E+05
2.30E+04
1.66E+04
1.04E+04

_Standard - DP1B.
3/6/96
T
3.93E+05
1.16E+06
2.44E+05
3.36E+05
2.16E+05
1.79E+06
4.16E+04
1.13E+05
2.34E+04
1.77E+04
1.07E+04

1
n
©1.04956434
1
]

A0
.24428767
.06203562

.00887589
.01148579

£ 1.00833346
£ 0.99638553
1 0.99556211
1 0.99140387
. 0.96826207
£ 0.98584842

: Stal

ndard - DM1B

3/6/96
T
3.69E+05
1.05E+06
2.25E+05
3.23E+05
2.09E+05
1.75E+06
4.09E+04
1.10E+05
2.30E+04
1.71E+04
1.07E+04

- d 2 a4 s

A0
.28085616
11469398
09196257
.02885145
.02817395
.01973854
.00487411
.00903631
#DIV/0

| 0.9852355
1 0.98584842

A0
1.2591674

.07110898
.05596379
.02104414
1.0257448

.01685499
1.00487411
.00903631
1.0043732

0.97665085
.00483873

Sample correction factor (CF) relative to each normalization standard

Isotope
Sh125
Eu154,155
Eu154,155
Eu155
Eu155
Eu154
Sb125
Eu154
Eut54
Sb125
Sb125

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

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

GF (DP1B)

1.01195843
1.00854336
1.00609724
1.01206119
1.01409709
© 1.0084511

- 1.00851937
1.01353426
1.01308178
1.00866375
1.01926291

~ CF(DMIB)
. 0.983066976 _
© 0.96089958
 0.967032954
© 0.99241163
©0.997637413
© 0.997172265

1

1

#0DIV/0

0.9912867
1.019262911

Fit a polynomial curve through plot of CF versus keV for peaks < 2b0 keV using criickjet graph.
Calculate CFs for natural series gamma peaks_using polynomial equation.

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

Isotope ke CF(DP1B) CF (DM1B)
231Th->235U _ 25.6  1.01444944  0.965554319
231Pa 27.4  1.0146265  0.966823274
210Pb 46.5 1.01600472  0.976700477
227Ac 50 . 1.01619382 0.97805571
234U+214Pb 53.2  1.01635547 0.9792142
234Th->238U __ 63.3 1.01680842 0.98246036
230Th 67.6 1.01697968  0.983687708
234Th->238U _ 92.6 1.01779967  0.989564272
228Ac->228Ra 129 1.01866354 __ 0.995755358
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
214Bi->226Ra __ 609 1 1
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Sample activity calcuiations

As (Bg/g) =1!s *CFs " An "Wn/In*Ws .
As = radionuclide activity of sample (Bg/g)
Is = peak intensity (cps) o
.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) o
“ note s and In should be background-corrected values

226Ra/230Th =

0.745522765

0.172272731

Counting time (sec) = 80000 80000,
Weight (g) = 3.001 2.994
DP1B counts = Uncertainty =~ DM1B counts  Uncertainty
Isotope keV 3/15/96 .. 3/7/98
231Th->235U 25.6 2.06E+03 1.40E+02 0 0
231Pa 27.4 1.87E+403 1.35E+02 9] 0
210Pb 46.5 2.26E+04 2.04E+02 0 0
227Ac 50 2.22E+03 1.47E+02 0 0
234U+214Pb 53.2 5.50E+03 1.65E+02 0 0
234Th->238U 63.3 2.13E+04 2.16E+02 0 0
230Th 67.6 2.49E+03 1.61E+02 0 0
234Th->238U 92.6 2.59E+04 2.37E+02 0 0
228Ac-»>228Ra = 129 0 0 .. 4.868E+03 1.18E+02
235U+226Ra 186 1.94E+04 2.14E+02 | 0 0
227Th->227Ac = 236 9.2B8E+02 1.41E402 0 0
212Pb->228Th 239 0 0 . 5.67E+04 _ 3.50E+02
214Pb->226Ra 242 1.45E+04 1.80E+02 0 0
214Pb->226Ra 295 2.82E+04 2156402 0 0
214Pb->226Ra 352 4.25E+04 2.61E+02 o] 0
208TI->228Th 583 0 0 . B.B7E+03 1.26E+02
214Bi->226Ra 609 2.11E+04 1.91E+02 0 Q
Isotope keV An (Bq/g) Is In (DP18) In (DM1B) . As (Bg/g) . . Uncertainty
231Th->235U 25.6 0.44395 0.001575 = 0.02575 0 . 0.02752824 + 0.01235829
231Pa 27.4 0.44385 0.00099375 = 0.023375 0 - 0.01913711 + 0.01333698
210Pb 46.5 9.361 0.048 0.2825 0 . 1.61492151 + 0.10394698
227Ac 50 0.44395 0.002325 0.02775 0 . 0.08777298 + 0.01170716
234U+214Pb §3.2 9.361 0.0067375 0.06875 0 . 0.93176118 £ 0.1146511
234Th->238U 63.3 9.361 0.020625 0.26625 0 - 0.73684541 t+ 0.05462885
230Th 67.6 9.361 0.003575 0.031125 0 0 1.09272749 t+ 0.24797872
234Th->238U ~ 92.6 9.361 0.024 0.32375 0 0.70582442 + 0.05392643
228Ac->228Ra 129 5.56494 0.002175 0 0.0585 0.2100346 t 0.06459277
235U+226Ra = 186 9.361 0.021 0.2425 0 0.81010341 1+ 0.06332224
227Th->227Ac = 238 0.44395 0 0.0116 0 . 0 + #DIV/O!
212Pb->228Th ~ 239 5.5494 0.019875 0 0.70875 . 0.15551445 + 0.01039293
214Pb->226Ra = 242 9.361 0.018625 0.18125 0 . 0.96128281 + 0.07241451
214Pb->226Ra 295 9.361 0.031625 0.3525 0 0.83927507 + 0.05657457
214Pb->226Ra 352 9.361 0.04525 0.53125 ] 0.79680591 + 0.05140385
208Ti->228Th 583 5.5494 0 0 0.110875 . 0 1 0
214Bi->226Ra 609 9.361 0.025375 0.26375 0 0.90000825 + 0.06129958
Ulppb) .= 59242.5727
Thippb) =. 38189.1848
Interference Correction
Isotope keV An (Bqg/g) Is In (DP1B) As (Bg/q)
234U(242) 53.2 9.361 0.003989235  0.04200514 0.90295422 + 0.06802055
234U(295) 53.2 9.361 0.004921203 0.0485051 0.9646335 + 0.06502484
234U(352) 53.2 9.361 0.005393255 0.05296812 0.96808824 '+ 0.06245368
235U(63.3) 186 0.44395 0.000965746 _0.0124669 0.03436759 '+ 0.00254797
235U(92.6) 186 0.44395 0.0011052 0.01490869 0.03288866 -+ 0.00251276
226Ra(63.3) 186 9.361 0.020050219 0.23023919 0.81465322 + 0.06039743
226Ra(92.6) 186 9.361 0.0198948 0.22759131 0.81774294 + 0.06247724
234U/238U = 1.282800036 + 0.122217549
230Th/234U = 1.156049746 + 0.271315607
+
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Gamma spectrometry calculations for Nopal | rock powders

Sample=

'NOPI-122-GAM4

Self attenuation correction

CA/O = [In(T/)ETM)-1] )
T = transmitted intensity through sample or standards
I = intensity through empty vial

Point source
SRM 4275C
Isotope
Sb125
Eu154,155
Eu154,155
Eu165
Eu155
Eu154
Sb125
Eu154
Eu154
Sbi125
Shi125

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

Empty vial
3/6/96
|
6.19E+05
1.31E+06
2.69E+05
3.42E+05
2.21E+05
1.82E+06
4.13E+04
1.12E+05
2.30E+04
1.66E+04
1.04E+04

_Standard - DP1B,
3/6/96
T
3.93E+05
1.16E+06
2.44E+05
3.36E+05
2.16E+05
1.79E+06
4.16E+04
1.13E+05
2.34E+04
1.77E+04
1.07E+04

1
R
1.04956434
]
1

A0
.24428767
06203562

.00887589
01148579

1.00833346
0.99638553
0.99556211
0.99140387
. 0.96826207
. 0.98584842

"Standard - DM1B.

3/6/96
T
3.69E+05
1.05E+06
2.25E+05
3.23E+05
2.09E+05
1.75E+06
4.09E+04
1.10E+05
2.30E+04
1.71E+04
1.07E+04

[ Y

A0
.28085616
11469398
.09196257
.02885145
.02817395
01973864
.00487411
.00903631

#DIV/O

© 0.9852355
1 0.98584842

1.0257094
.03061857
.02264407
.01230658
01363693

Sample correction factor (CF) relative to each normalization standard

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

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

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

CF (DP1B)

1.04501593
1.02173564
1.01648541
- 1.0166854
1.01891552
1.01419234

- 1.0159778

1.01815539
. 0.99573851
1.02053148
- 0.99072558

~ CF{DM1B)
1.015180685
 0.973468654
0.977017773
 0.996946057
.002377638
.002849291
.007395423
.004559417
#DIV/0!
.002949973
.990725576

-

o =

Fit a polynomial curve through plot of CF versus keV for peaks < 2b0 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(DPiB) | CF (DM1B)
231Th->235U 25.6 . 1.0357116 = 0.99226592
231Pa 27.4 . 1.03467873  0.992502005
210Pb 46.5 . 1.02663915  0.994339624
227Ac 50 1.02553605,  0.99459176
234U+214Pb 53.2 . 1.02459309 0.994807293
234Th->238U 63.3 1.02195087 0.99541123
230Th 67.6 1.02095187 0.995639574
234Th->238U 92.6 1.01616862 0.996732888
228Ac->228Ra 129 1.01112936 0.997884718
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 1 1
214Bi->226Ra 609 1 1
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Sample activity cailculations

As (Bg/g) =1s “CFs* An “Wn /In " Ws _
As = radionuclide activity of sample (Bq/g)
_Is = peak intensity (cps) o
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 values

Counting time (sec) = 80000 o 80000,
‘Weight (g) = 3.001 o 2.994
) DP1B counts  Uncertainty =~ DM1B counts = Uncertainty
isotope . keV 3/15/96 .. 3/7/96
231Th->235U = 25.6 2.06E+03 = 1.40E+02 0 0
231Pa . 27.4 1.87E+03  1.35E+02 0 0
210Pb . 46.5 2.26E+04 = 2.04E+02 0 0
227Ac - 50 2.22E+03 = 1.47E+02 0 0
234U+214Pb  53.2 5.50E+03  1.65E+02 0 0
234Th->238U  63.3 2.13E+04  2.15E+02 0 0
230Th . 67.6 2.49E+03 = 1.61E+402 0 _ 0
234Th->238U 92.6 2.59E+04 2.37E+02 0 9
228Ac->228Ra 129 0 . 0 .. 4.68E+03 _ 1.18E+02
235U+226Ra 186 1.94E+04  2.14E+02 ) 0 ) 0
227Th->227Ac = 236 9.28E+02 = 1.41E+02 o] ) 0
212Pb->228Th =~ 239 0 . 0 ~ 5.67E+D4 _ 3.50E+02
214Pb->226Ra =~ 242 1.45E+04  1.80E+02 ) 0 _ 0
214Pb->226Ra 295 2.82E+04  2.15E+02 0 ) 0
214Pb->226Ra = 352 4.25E+04 = 2.51E+02 0 ) 0
208Ti->228Th =~ 583 0 . 0 . B.B7E+03 = 1.26E+02
214Bi->226Ra = 609 2.11E+04  1.91E+02 0 ) 0
Isotope . kev  An (Ba/g) . . Is . In(DP1B) = In(DMIB) o ~ As (Bg/g) . . Uncertainty
231Th-»>235U ~ 25.6 = = 0.44395  0.0053625 = 0.02575 0 . o . 0.09814268 + 0.0168793
231Pa . 27.4 0.44395  0.001775  0.023375 0 - 0.03575043 t 0.01759401
210Pb . 465 9.361 .. 0.080125  0.2825 0 3.14240252 = 0.19628622
227Ac . 50  0.44395 = 0.00265  0.02775 0 . 0.04456181 + 0.0147972
234U+214Pb  63.2 9.361 . 0.012225  0.086875 0 1.7480134 1+ 0.17423157
234Th->238U  63.3 9.361 ) 0.039375  0.26625 0 . 1.45003384 + 0.09826468
230Th . 67.6 9.361 ~_ 0.0060875  0.031125 0 ©1.9158083 t 0.34754803
234Th->238U  92.6 9.361 .~ 0.04975  0.32375 0 1.49818779 + 0.09930012
228BAc->228Ra 129 = 5.5494 0.00098375 0 0.0585 . 0.09671115 + 0.08200435
235U+226Ra = 186 9.361 ) 0.04175 0.2425 0 1.6518169 + 0.11218648
227Th-»>227Ac =~ 236 0.44395 0.001825 0.0116 0 0.07158695 + 0.02628065
212Pb->228Th 239 = 5.5494 0.021875 0 0.70875 0.17554802 + 0.01178583
214Pb->226Ra =~ 242 9.361 . 0.03475  0.18125 0 1.83947531 + 0.125842
214Pb->226Ra = 295 9.361 .. 0.06275 0.3525 0 1.70793673 t 0.10864229
214Pb->226Ra ~ 352 _ _  9.361 0.09425  0.53125 0 ) o 1.70215688 + 0.10537598
208TI->228Th ~ 583 = 5.5494 0 . 0 .. 0.110875 o . 0 k3 0
214Bi->226Ra 609 9.361 0.046625 0.26375 0 1.69606911 + 0.11025713
Uppb) = 116583.117
Th(ppb) = 43108.7641
Interference Correction
Isotope keV An (Ba/g) Is In (DP1B) As (Bg/g)
234U(242) 53.2 9.361 0.007097365 0.04200514 1.66097573 '+ 0.1136305
234U(295) 63.2 9.361 0.008621121 0.0485051 1.74720921 + 0.11114042
234U(352) 53.2 9.361 0.009425109 0.05296812 1.74920378 + 0.10828853
235U(63.3) 186 0.44395 0.00185302 _0.01252995 0.06729146 + 0.00456015
235U(92.6) 186 0.44395 0.002290988 0.01490869 0.06992175 + 0.00463442
226Ra(63.3) 186 9.361 0.039936781 0.23023919 1.66422095 + 0.11277953
226Ra(92.6) 186 9.361 0.039459013 0.22759131 1.66344214 + 0.1102532

234U/238U = 1.185578935 0.094485189

230Th/234U = 1.114405892 0.207497467

[P

226Ra/230Th =  0.868678223 0.159945842
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Gamma spectrometry calculations for Nopal | rock powders

Sample= 'NOPI-123-GAM4

Self attenuation correction
CA/O = [In(T/Y/[(TI)-1) )
T = transmitted intensity through sample or standards
| = intensity through empty vial

Point source .. Emptyvial  Standard - DP1B _Standard - DM1B,

SRM 4275C .. 3/6/96 3/6/96 ) o 3/6/96 .
Isotope . kev | o T i A/O o T ) A/O ) A/O .
Sb125 . 27.3  © 6.19E+05 = 3.93E+05  1.24428767  3.69E+05  1.28085616 .29047582

Eu154,165 ~ 42,9 1.31E+06 = 1.16E+06  1.06203562 1.05E+06  1.11469398 .08039459

Eu154,155 = 48.6 =~ 2.69E+05 = 2.44E+05  1.04956434 = 2.25E+05  1.09196257 .06686684
Eu155 . B6.4  3.42E+05  3.36E+05  1.00887589 = 3.23E+05  1.02885145 1.0257094
Eu155 . 105 2.21E+05 | | 2.16E+05  1.01148579 2.09E+05  1.02817395 1.0257448
Eu154 . 123 1.82E+06 _  1.79E+06  1.00833346 _ 1.75E+06  1.01973854 .01973854
Sb125 178  4.13E+04 = 4.16E+04  0.99638553 = 4.09E+04  1.00487411 .00487411
Eu154 . 248  1.12E+05 = 1.13E+05  0.99556211 1.10E+05  1.00903631 .01363693
Eu154 . 592 2.30E+04 . _  2.34E+04  0.99140387 2.30E+04 _  #DIV/O! .99353442
Sb125 . 600 ~  1.66E+04  1.77E+04  0.96826207  1.71E+04  0.9852355 .87665085
Sb125 . 636 1.04E+04 = 1.07E+04  0.98584842  1.07E+04  0.98584842 .99050614

Sample correction factor (CF) relative to each normalization standard

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

Isotope . kev  CF(DPIB) = CF(DMI1B)
Sb125 . 27.3  1.03712015  1.007510331
Eu154,165 = 42.9 ~ 1.01728659  0.96922977
Eu154,155 ~ 48.6  1.01648541  0.977017773 _
Eu155 . 86.4  1.0166854  0.996946057
Eu155 .~ 105 . 1.01409709 0.997637413
Eu154 o123 . 1.01131082 1
Sb125 . 178 .1.00851937 1 )
Eu154 . 248 .1.01815539  1.004559417
Eu154 . 592 . 1.00214803 #DIV/0!
Sb125 . 600 . 1.00866375 0.9912867
Sb125 . 636 . 1.00472457  1.004724574

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

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

Isotope _ keV  CF(DPIB) = CF{DMIB)
231Th->235U  25.6 _  1.0297528 = 0.98730712
231Pa . 27.4  1.02886748  0.987690757
210Pb 46,5 1.02197641 _ 0.990676888
227Ac © 50 1.0210309 . 0.99108661
234U+214Pb  53.2  1.02022265  0.991436851
234Th->238U _ 63.3 1.01795789 _ 0.992418248
230Th 67.6 1.0171016 0.992789307
234Th->238U _ 92.6 1.01300167 ___ 0.994565943
228Ac->228Ra__ 129 1.00868231 0.996437666
235U+226Ra 186 1 1

227Th->227Ac 236

212Pb->228Th 239

214Pb->226Ra 242

214Pb->226Ra 295

214Pb->226Ra 352

20871->228Th 583

PR PR Q) (R RS SUN PG
PP DR DI R RS P Y

214Bi->226Ra 609
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Sample activity calculations

As (Bg/g) =Is " CFs * An "Wn /In* Ws .
As = radionuclide activity of sample (Bg/g)
Is = peak intensity (cps) o
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) o
“ 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 3/15/986 3/7/96
231Th->235U 25.6 2.06E+03 1.40E+02 0 o]
231Pa 27.4 1.87E+03 1.35E+02 0 0
210Pb 46.5 2.26E+04 2.04E+02 0 Q
227Ac 50 2.22E+03 1.47E+02 0 0
234U+214Pb 53.2 5.50E+03 1.65E+02 0 0
234Th->238U 63.3 2.13E+04 2.15E+02 0 0
230Th 67.6 2.49E+03 1.61E+02 0 0
234Th->238U 92.6 2.59E+04 2.37E+02 0 9
228Ac->228Ra 129 0 0 4.68E+03 1.18E+02
235U+226Ra 186 1.94E+04 2.14E+02 0 0
227Th->227Ac = 236 9.28E+02 1.41E+02 0 8}
212Pb->228Th 239 0 0 5.67E+04 3.50E+02
214Pb->226Ra = 242 1.45E+04 1.80E+02 0 0
214Pb->226Ra = 295 2.82E+04 2.15E+402 0 0
214Pb->226Ra 352 4.25E+04 2.561E+02 0 0
208T1->228Th 583 0 0 8.87E+03 1.26E+02
214Bi->226Ra 609 2.11E+04 1.91E402 0 0
Isotope keV An (Bq/g) Is In (DP1B) In (DM1B) . As (Bg/g) . . Uncertainty
231Th->235U 25.6 0.44395 0.0030875 0.02575 0 - 0.05804475 + 0.01736065
231Pa 27.4 0.44395 0.003825 0.023375 0 . 0.07914791 = 0.01947517
210Pb 46.5 9.361 0.103625 0.2825 0 0 3.71599703 + 0.23169277
227Ac 50 0.44395 0.004725 0.02775 0 0.08172933 + 0.01756817
234U+214Pb 53.2 9.361 0.020125 0.06875 0 . 2.96037374 + 0.25721134
234Th->238U 63.3 9.361 0.031875 0.26625 0 £ 1.20803296 + 0.08848581
230Th 67.6 9.361 0.0068625 0.031125 0 . 2.2229297 t+ 0.40599624
234Th->238U = 92.6 9.361 0.04325 0.32375 0 1.34145124 + 0.0928264
228Ac-»>228Ra 129 5.5494 0 0 0.0585 . 0 X #DIvV/OY
235U+226Ra = 186 9.361 0.056875 0.2425 o] 1 2.32486672 + 0.1545162
227Th->227Ac . 236 0.44395 0.000965 0.0116 0] . 0.03910835 + 0.02308984
212Pb-»228Th 239 5.5494 0.019125 0 0.70875 . 0.15856983 + 0.01122211
214Pb->226Ra 242 9.361 0.057375 0.18125 0 . 3.1378565 + 0.20474748
214Pb->226Ra =~ 295 9.361 0.111875 0.3525 0 . 3.1460261 + 0.19512966
214Pb->226Ra = 352 9.361 0.16 0.53125 0 .2.98544747 + 0.18301428
20871->228Th 583 5.5494 0 0 0.110875 ) 0 ot 0
214Bi->226Ra 609 9.361 0.081125 0.26375 0 3.04895234 + 0.19183856
U(ppb) = 97126.1805
Th(ppb) = 38939.4829
Interference Correction
Isotope keV An (Ba/g) Is In (DP1B) As (Bqg/q)
234U(242) 53.2 9.361 0.011658869 0.04200514 2.80696712 + 0.1831567
234U(295) 53.2 9.361 0.013699758 _0.0485051 2.85633287 + 0.17716167
234U(352) 53.2 9.361 0.015371869 0.05296812 2.93491464 + 0.17991651
235U(63.3) 186 0.44395 0.001494203 0.01248099 0.05628087 + 0.00412245
235U(92.6) 186 0.44395 0.001991663 0.01490869 0.06280244 .+ 0.00434583
226Ra(63.3) 186 9.361 0.055407156 0.23023919 2.38547578 .+ 0.17473096
226Ra(92.6) 186 9.361 0.054883338 0.22759131 2.39041457 + 0.16541308
234U/238U = 2.372511048 + 0.190213476
230Th/234U = 0.77560161 + 0.143894558
226Ra/230Th =  1.073122454 + 0.20111436
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Gamma spectrometry calculations for Nopal | rock powders

Sample= 'NOPI-123-GAM4

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

Point source .. Emptyvial  Standard - DP1B, . Standard - DM1B,

SRM 4276C .. 3/6/96 3/6/96 . L 3/6/96 . ) :
Isotope . kev I oo T . A/O o T . A/O . T AIQ .
Sb125 . 27.3  6.19E+05 =~ 3.93E+05 1.24428767 3.69E+05  1.28085616 .29047582

Eut154,165 ~ 42,9 ~  1.31E+06 = 1.16E+06  1.06203562 = 1.05E+06  1.11469398 .08039459

Eu154,155  48.6 = 2.69E+05  2.44E+05  1.04956434 = 225E+05  1.09196257 .06686684
Eul55  B6.4 _  3.42E+05 _ 3.36E+05  1.00887589  3.23E+05  1.02885145 1.0257094
Eu155 105 2.21E+05 = 2.16E+05  1.01148579  2.09E+05  1.02817395 1.0257448
Eu154 123  1.82E+06 = 1.79E+06  1.00833346  1.75E+06  1.01973854 .01973854
Sb125 178 4.13E+04  4.16E+04  0.99638553 4.09E+04  1.00487411 1.00487411
Eut54 . 248 1.12E+405 1.13E+05  0.99556211  1.10E+05  1.00903631 © 1.01363693
Euls4 592 2.30E+04 2.34E+04  0.99140387  2.30E+04 _  #DIV/O! | 0.99353442
Sb125 . 600 ~ 1.66E+04 = 1.77E+04  0.96826207  1.71E+04  0.9852355 © 0.97665085
Sb125 636 _  1.04E+04 _  1.07E+04  0.98584842 1.07E+04  0.98584842 ' 0.99050614

Sample correction factor (CF) relative to each normalization standard

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

Isotope  keV CF(DPiB) _ _ CF(DMiB) .
Sp125  27.3  1.03712015 _ 1.007510331
Eu154,155  42.9 1.01728659  0.96922977
Eu154,155  48.6 _  1.01648541  0.977017773
Eui55  86.4 _  1.0166854  0.996946057
Eui55 105 1.01409709  0.997637413
Eui54 123 1.01131082 1
Sb125 178 1.00851937 1 )
Eui54 248 1.01815539  1.004559417
Eui54 592 1.00214803 #DIV/Ot
Sb125 600 _  1.00866375  0.9912867
Sb125 636 1.00472457  1.004724574

Fit a polynomial curve through plot of CF versus keV for peaks < 2b0 keV using cfick:et graph.
Calculate CFs for natural series gamma peaks using polynomial equation.

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

Isotope . kev ~ CF(DP1B) = CF(DMIB)
231Th->235U0 ~ 265.6 1.0297528 @ 0.98730712
231Pa ~27.4  1.02886748  0.987690757
210Pb . 46.5  1.02197641  0.990676888
227Ac 50  1.0210309  0.99108661
234U+214Pb ~ 53.2 = 1.02022265 ~ 0.991436851
234Th->238U 63.3 1.01795789 0.992418248
230Th 67.6 1.0171016 0.992789307
234Th->238U 92.6 1.01300167 0.994565943
228Ac->228Ra 129 1.00868231 0.996437666
235U+226Ra 186 1

227Th->227Ac 236

212Pb->228Th 239

214Pb->226Ra 242

214Pb->226Ra 295

214Pb->226Ra 352

208Ti->228Th 583

JRPQY PR JUURH RIS PRV PR R DY
PRGN PR JUURH RIS PEUR PR Y

214Bi->226Ra 609
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Sample activity calculations

As (Bg/g) =Is " CFs* An"Wn /In " Ws )
As = radionuclide activity of sample (Ba/g)
Is = peak intensity (cps) o
.CFs = correction factor relative to normalization standard n
‘Ws = weight of sample (g) L )
~An = nominal radionuclide activity of the normalization standard (Bq/g)
In = peak intensity (cps) )
‘Wn = weight of normalization standard (g) o
" note Is and In should be background-corrected values

Counting time (sec) = 80000, 80000,
‘Weight (g) = 3.001, 2.994
DP1B counts = Uncertainty =~ DMI1B counts = Uncertainty
Isotope keV 3/15/96 .. 3/7/98
231Th->235U 25.6 2.06E+03 1.40E+02 0 0
231Pa 27.4 1.87E+03 1.35E+02 0 0
210Pb 46.5 2.26E+04 2.04E+02 0 0
227Ac 50 2.22E+03 1.47E+02 0 0
234U+214Pb 53.2 5.50E+03 1.65E+02 0 0
234Th->238U 63.3 2.13E+04 2.15E+02 0 0
230Th 67.6 2.49E+03 1.61E+02 0 0
234Th->238U 92.6 2.59E+04 2.37E+02 0 9
228Ac->228Ra 129 0 0 .. 4.68E+03 1.18E+02
235U+226Ra 186 1.94E+04 2.14E+402 ) 0 0
227Th->227Ac = 236 9.28E+02 1.41E+02 0 0
212Pb->228Th 239 0 0 - 5.67E+04 3.50E+02
214Pb->226Ra = 242 1.45E4+04 1.80E4+02 ] 0
214Pb->226Ra 295 2.82E+04 2.18E+02 0 o]
214Pb->226Ra 352 4.25E+04 2.51E+02 0 0
208Ti->228Th 583 0 0 ~ B.B7E+03 1.26E+02
214Bi->226Ra 609 2.11E+04 1.91E+02 0 0
Isotope keV An (Bg/g) Is ~ In(DP1B) In (DM1B) _ As (Bg/g) .  Uncertainty
231Th->235U 25.6 0.44395 0.0036 0.02575 0 . 0.06767971 + 0.01930728
231Pa 27.4 0.44395 0.0037375 0.023375 0 . 0.07733734 + 0.02064026
210Pb 46.5 9.361 0.102 0.2825 0 . 3.65772446 + 0.22835867
227Ac 50 0.44395 0.0042 0.02775 0 . 0.07264829 + 0.01813157
234U+214Pb 53.2 9.361 0.022125 0.06875 0 . 3.25457237 t 0.26480622
234Th->238U 63.3 9.361 0.032875 0.26625 0 1.24593203 *+ 0.09015303
230Th 67.6 9.361 0.0044125 0.031125 0 1.42931546 + 0.38675635
234Th->238U  92.6 9.361 0.043 ~0.32375 0 0 1.33369719 + 0.09131433
228Ac->228Ra = 129 5.5494 0.0021 ) 0 0.0585 0 0.21277961 + 0.13473262
235U+226Ra 186 9.361 0.0565 0.2425 0 2.30953793 + 0.15345511
227Th->227Ac = 236 0.44395 0.0015375 ~  0.0116 0 . 0.06230994 t 0.02914047
212Pb->228Th = 239 5.5494 0.019 . 0 0.70875 0.15753342 + 0.01168363
214Pb->226Ra 242 9.361 0.055 0.18125 0 . 3.00796701 + 0.19778556
214Pb->226Ra = 295 9.361 0.108875 0.3525 0 3.06166339 + 0.18999877
214Pb->226Ra =~ 352 9.361 0.16 . 0.53125 0 . 2.98544747 + 0.18293044
208TI->228Th 583 5.5494 0 . 0 0.110875 . 0 kS 0
214Bi->226Ra 609 9.361 0.080625 0.26375 1] 3.03016065 + 0.19036909
U{ppb} = 100173.276
Thi{ppb) = 38684.9765
Interference Correction
Isotope keV An (Bg/g) Is in (DP1B) As (Bqg/q)
234U(242) 53.2 9.361 0.014009319 0.04200514 3.37285694 + 0.2217785
234U(295) 63.2 9.361 0.015872055 0.0485051 3.30924621 + 0.20536311
234U(352) 53.2 9.361 0.017371869 0.05296812 3.31676991 + 0.2032319
235U(63.3) 186 0.44395 0.00154108 0.01248099 0.05804654 '+ 0.00420013
235U(92.6) 186 0.44395 0.00198015 0.01490869 0.06243942 + 0.00427504
226Ra(63.3) 186 9.361 0.054986106 0.23023919 2.36734808 + 0.17129635
226Ra(92.6) 186 9.361 0.05451985 0.22759131 2.37458307 + 0.16258073
234U/238U = 2.675071832 + 0.213417543
230Th/234U = _ 0.428842965 + 0.116931368
226Ra/230Th = 1.656281029 + 0.453148966
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Report Generated On : 3-08-96 11:40:53 AM

Sample Title : Attenuation empty vial
Spectrum Description : Attenuation empty vial + 4275C
Sample Identification : JDPATT_3

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 : 3-06-96 9:00:42 AM
Live Time : 1800.0 seconds
Real Time : 1999.3 seconds
Energy Calibration Used Done On : 1-16-96
‘.' Efficiency Calibration Used Done On 17992729727



Peak Locate Analysis Report

3-08-96 11:40:55 AM
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LOCATE
:..'**********************************************************************
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PEAK

Detector Name:

Sample Title:

Peak
No.
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DETO1

Attenuation empty vial
Performed on:

Peak Locate
Peak Locate
Peak Locate
Peak Search

Centroid
Channel

46.
101.
116.
122.
158.
191.
205.
248.
.07
281.
289.
316.
336.
.93
442 .
500.
608.
653.
681.
710.
759.
778.
843 .
867.
.97

262

346

956

990.
.59

997

1018.
1087.
1179.
1201.
1431.
1678.
1712.
1740.
1761.
1854.
.24

2142

2196.
2317.
2470.

11
83
14
45
89
84
54
95

35
05
75
87

71
07
35
60
59
83
74
82
22
93

63

20
11
07
57
69
98
03
55
62
41

99
05
85

From Channel:

3-08-96 11:40:47 AM

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

0.4115 8.05
0.1130 17.31
0.3645 20.03
0.2114 21.15
0.0478 27 .45
0.1538 31.35
0.0709 35.57
0.0389 42 .82
0.1112 45 .40
0.0499 48.72
0.0710 50.05
0.1648 54.75
0.2257 58.37
0.0963 60.08
0.3182 76.77
0.0371 86.64
0.0385 105.42
0.2239 112.95
0.3218 117.80
0.0221 123.21
0.2609 131.68
0.3534 135.00
0.3090 146 .10
0.2873 150.12
0.1990 165.89
0.3763 171.75
0.2133 172.92
0.0545 176.50
0.1068 188.44
0.1865 204 .21
0.2196 208.60
0.0392 248 .21
0.1504 291.02
0.2523 296 .80
0.2742 301.72
0.2803 305.53
0.2041 321.99
0.0999 371.44
0.1241 381.03
0.1577 401.67
0.0457 428 .42

REPORT

1
096
3.00

Peak

Significance

4.
.07

37

5.
10.
206.
25.
97.
348.
39.
181.
92.
13.
.78
49.
4.
314.
245,
7.
3.
.67
.32
.48
.65
.46
.25
.31
.42
.02
.06
.69
.50
.15
.87
.93
.32
.43
.64
.35
.65
.89
102.

5

~
~
SOWWPH OO YW WWWWUO

— N
O

23

21
90
30
59
59
30
75
92
94
66

56
22
94
07
73
43

49

Kkkix



Peak Locate Analysis Report

Peak

No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

Centroid Centroid
Channel  Uncertainty
2566.65 0.1061
2628.60 0.1316
2649.15 0.2112
2675.68 0.0618
2761.48 0.1541
3220.12 0.1511
3360.84 0.0909
3417 .27 0.0521
3468.18 0.0577
3503.67 0.0884
3610.17 0.1540
3626.41 0.1809
3672.23 0.0682
3751.83 0.2233
3877.85 0.1406
3907.85 0.2040
3998.32 0.0746
4028.56 0.0984

0.000 sigma

Errors quoted at

w

3-08-96 11:40:55 AM

Energy

(keV)

444 .
455.
459,
463.
479.
558.
582.
592.
601.
607.
626.
628
636.
650.
672.
677.
693.
698.

95
77
35
96
02
22
78
54
41
50
03

.75

74
26
42
54
36
41

Peak

Significance

18.
11.
5.
54,
8.
8.
22.
66 .
54,
23.
8.
6.
38.
4.
9.
4.
30.
19.

17
26
36
10
97
95
31
72
43
93
50
06
35
26
60
00
98
03

Page
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Peak Analysis Report

3-08-96 11:40:56 AM

Page 4
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ANALYSTIS
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*

Detector Name:
Sample Title:

PEAK

DETO1
Attenuation empty vial

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak ROI
No. start
1 43-
2 88-
M 3 111-
m 4 111-
5 156-
6 170-
7 196-
8 241 -
9 258-
M 10 271-
m 11 271-
12 306-
3 332-
Ma 332-
15 440-
16 491 -
17 595-
18 639-
19 661-
20 696 -
21 756-
22 772-
23 833-
24 856-
25 950-
M 26 986 -
m 27 986 -
28 1012-
29 1076-
30 1168-
31 1194-
32 1424-
33 1670-
34 1706-
35 1735-
36 1756-
37 1849-
38 2132-
9 2186-
40 2308-
41  2459-

~
N

2552-

Peak Analysis To Channel:

ROI
end

52
109
130
130
167
196
210
258
266
299
299
325
353
353
448
512
621
660
695
724
764
787
848
874
967

1003
1003
1025
1096
1184
1216
1447
1686
1717
1746
1769
1867
2154
2213
2323
2483
2576

Peak

centroid

46

100.
116.
122.

158

181.

205
247

262.
281.
289.
316.

337

346.

443

500.
608.
651.
679.
710.
759.

778

842.
866 .
957.
990.
997.

1018
1087
1177
1203
1431
1678
1711
1740
1762
1857
2142
2197
2316
2470
2566

.94
29
00
44
vy
27
.58
.40
25
43
07
20
.08
90
.13
04
34
79
76
90
76
.89
94
07
05
84
54
.21
.06
.98
.30
.71
.52
.87
.23
.19
.13
.26
.53
.57
.81
.09

Energy
(keV)

8.
17.
20.
21.
27.
31.
35.
42
45.
48.
50.
54.
58.
60.
76.
86.

105.
112.
117.
123.
131.
135.
146.
150.
165.
171.
172.
176.
188.
204.
208.
248,
291.
296.
301.
305.
321.
371.
381.
401.
428.
4udy

05
31
03
15
45
35
57
82
40
72
05
75
37
08
77
64
42
95
80
21
68
00
10
12
89
75
92
50
44
21
60
21
02
80
72
53
99
44
03
67
42
95

3-08-96 11:40:51 AM

Net Peak Net Area
Uncert.

PR WOWEPRPWONNNDRPRERERPRPOUOURERERPRPREAENFEPUDLOUREARENNNWORNONNNERERREREFEOWLWOD W

4

Area

.55E+02
.49E+04
.73E+02
L43E+03
.19E+05
.68E+05
.81E+04
.31E+06
. 13E+04
.69E+05
.38E+04
L47E+03
.38E+03
.38E+04
.28E+02
.42E+05
.21E+05
.93E+03
.10E+04
.82E+06
.34E+02
.62E+02
.48E+02
.10E+03
.55E+03
.86E+02
.10E+03
.13E+04
.58E+03
.57E+03
.61E+03
.12E+05
.67E+03
.44E+02
.49E+02
.28E+02
.71E+03
.33E+03
.53E+03
.14E+03
.L44E+04
.15E+03

REPORT

1
096

[eNoNoNoNeoNoNoNoNoNoNoNeoNBoNoNeolNeReolololeRoleoolelolelelololelelelNolNoNoNelolo ool ollo]

.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
.00

Continuum

PR HEFRPRPRPRPRPROOORENNNENEEFRNNMNNONMNNEPEOOAO POV REEFEFERNONREPENONMNEOOOOUVNEEDN

Counts

.29E+04
.86E+04
.83E+04
.05E+04
. 80E+04
.39E+04
.18E+04
.07E+05
.77E+04
.40E+04
.66E+04
.99E+04
.L44E+04
.43E+04
.65E+04
.57E+04
.15E+04
.93E+04
.48E+04
.20E+04
.31E+04
.21E+04
.16E+04
.L46E+04
.15E+04
.20E+04
.20E+04
.50E+04
.24E+04
.86E+04
.49E+04
.47E+04
.32E+04
.25E+03
.49E+03
.79E+03
.25E+04
.49E+04
. 74E+04
.08E+04
.55E+04
.52E+04

Fekkhek



Peak Analysis Report

Peak ROI

ROI

.No . start end

M 43
m 44
45
46
47
48
49
50
51
52
m 53
54
55
56
57
58
59

=

M

m
F

2618-
2618-
2662-
2754-
3204-
3351-
3401-
3452-
3487 -
3599-
3599-
3656-
3740-
3859-
3892-
3982-
4019-

2656
2656
2690
2777
3234
3372
3435
3487
3513
3636
3636
3685
3758
3892
3917
4013
4035

Other peak in
Fitted singlet

Errors quoted at

Peak

centroid

2628.
.14
.72

2649
2675

2762.
3219.
3360.
.11
.29

3417
3468

3503.
3610.
3625.
3671.
.95
.71
3907.
yaa
.58

3749
3877

3998
4027

0.000 sigma

51

56
20
86

38
23
92
96

25

3-08-96 11:40:56 AM

Energy
(keV)

455.
459.
463.
479.
558.
582.
592.
601.
607.
626.
628.
636.
650.
672.
677.
693.
41

698

77
35
96
02
22
78
54
41
50
03
75
74
26
42
54
36

First peak in a multiplet region
a multiplet region

Net Peak Net Area
Uncert.

NN OO UL PR, PR NWRE R RN

Area

.27E+03
.59E+02
.55E+04
.51E+03
.38E+03
.91E+03
.30E+04
.66E+04
.40E+03
.33E+03
.40E+02
.O4E+04
.34E+02
.52E+03
.59E+02
.11E+03
.92E+03

QOO OO OO ODO OO0 DODOOOO

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

Continuum

I U o I e = I e e e R e e e e

Counts

.28E+04
.32E+04
.66E+04
.34E+04
.48E+04
.03E+04
.55E+04
.55E+04
. 14E+04
.45E+03
.24E+04
.27E+04
.60E+03
.42E+04
.02E+04
.19E+04
.34E+03

Page
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SPECTRUM

ANALYSTIS Fkkkk
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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

3-08-96 11:44:09 AM

Attenuation DP1B
DP1B attenuation
DP1BAT 3

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-06-96 9:35:15 AM
1800.0 seconds
1993 .4 seconds

1-16-96
29922277



Peak Locate Analysis Report 3-08-96 11:44:10 AM Page 2
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Fohk PEAK LOCATE REPORT FEkAEk
.:7':*7‘:*****7':7‘:7\'*****7‘:7‘:*****7':***k***7'<*****7\'******7‘:7’:**7‘:7‘:7‘:***7‘:*****>‘r>\-**7‘<*7‘<7‘<7‘<**

Detector Name: DETO1l

Sample Title: Attenuation DP1B
Peak Locate Performed on: 3-08-96 11:44:04 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 95.41 0.3682 16.44 4. .34
2 101.84 0.1301 17.54 28.47
3 115.81 0.4234 20.01 4.35
4 122 .44 0.2344 21.14 10.23
5 158.85 0.0539 27.44 162.51
6 191.66 0.1643 31.36 22.42
7 205.43 0.0753 35.55 87.23
8 224.29 0.2901 38.21 5.44
9 248.90 0.0404 42 .80 322.15
10 262.06 0.1141 45.37 37.33
11 281.26 0.0513 48.71 176.23
12 289.01 0.0725 50.04 89.70
13 316.96 0.2510 54.71 7.17
. 14 346.93 0.0993 60.08 46.41
15 443.71 0.2998 76.99 3.40
16 500.03 0.0373 86.62 312.27
17 523.78 0.4093 90.83 3.45
18 608.29 0.0389 105.40 243.96
19 631.68 0.3663 109.53 3.51
20 653.68 0.2126 113.04 8.16
21 675.49 0.2510 117.27 5.57
22 682.63 0.2816 118.44 4.21
23 710.75 0.0222 123.19 728.48
24 759.15 0.2737 131.74 4.31
25 843.26 0.3317 145.81 3.24
26 956.85 0.2092 165.73 4.75
27 997.62 0.2228 172.98 7.12
28 1018.15 0.0545 176.49 104.98
29 1087.05 0.1068 188.45 27.40
30 1178.93 0.1954 204 .56 7.76
31 1201.43 0.2195 208.48 6.63
32 1315.23 0.2485 227.96 4,82
33 1418 .26 0.3198 246.05 3.50
34 1431.62 0.0391 248.20 174 .24
35 1678.46 0.1574 290.91 9.05
36 1854 .44 0.2063 321.85 5.79
37 2142 .09 0.0984 371.40 24.30
38 2196.91 0.1176 380.89 16.67
39 2316.77 0.1484 401.71 10.78
@Y o 2470.73 0.0455 428 .40 102.97
41 2566.61 0.1121 445 .00 15.48



Peak Locate Analysis Report

Peak

No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

Centroid Centroid
Channel  Uncertainty
2628.28 0.1617
2675.63 0.0614
2702.24 0.2282
2761.62 0.1618
3220.39 0.1556
3360.95 0.0944
3417 .07 0.0519
3468.13 0.0567
3503.36 0.0864
3611.00 0.1583
3625.33 0.2555
3672.26 0.0670
3877.13 0.1257
3906.11 0.2186
3998.19 0.0732
4028.42 0.0991

0.000 sigma

Errors quoted at

3-08-96 11:44:10 AM

Energy

(keV)

455,
463.
468.
478 .
558.
582
592.
601.
607.
626.
628.
636.
672.
677.
693.
698.

75
95
65
63
39

.71

55
40
53
13
57
70
40
21
27
58

Peak

Significance

8.
55.
4.
.35

9

7.
20.
.18
.00
24

8.

3.
40.
11.

3.
31.
18.

67
57

30
66
39

69
69

45
23
59
07
94
24
55
73

Page
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Peak Analysis Report

3-08-96 11:44:11 AM

Page 4
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ANALYSTIS
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*

Detector Name:
Sample Title:

PEAK

DETO1
Attenuation DP1B

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak ROI
No. start
M 1 88-
m 2 88-
M 3 112-
m 4 112-
5 156-
6 170-
7 196-
8 214-
9 234 -
10 258-
M 11 271-
m 12 271-
. 306-
“4 341 -
15 438 -
16 487 -
17 516-
18 595-
19 626-
20 640 -
M 21 669-
m 22 669 -
23 700-
24 755-
25 833-
26 948 -
27 993-
28 1010-
29 1080-
30 1172-
31 1193-
32 1309-
M 33 1414-
m 34 1414-
35 1667-
36 1846-
37 2132-
38 2189-
Y39 2310-
40  2454-
41  2555-
42  2620-

Peak Analysis To Channel:

ROI
end

109
109
130
130
167
196
211
228
258
267
299
299
327
353
450
512
530
619
638
659
696
696
724
773
848
963
1002
1025
1098
1193
1213
1321
1442
1442
1686
1870
2151
2204
2325
2482
2579
2639

Peak Energy
centroid (keV)
95.26 16.44
101.62 17.54
115.90 20.01
122.38 21.14
158.72 27.44
181.30 31.36
205.50 35.55
220.82 38.21
247.28 42 .80
262.09 45.37
281.38 48 .71
289.02 50.04
315.94 54.71
346 .94 60.08
444 .40 76.99
499.96 86.62
524.19 90.83
608.25 105.40
632.04 109.53
652.28 113.04
676.70 117.27
683.42 118.44
710.84 123.19
760.12 131.74
841.23 145.81
956.08 165.73
997.89 172.98
1018.13 176.49
1087.13 188.45
1179.98 204.56
1202.61 208.48
1314.94  227.96
1419.22 246.05
1431.61 248.20
1677.89 290.91
1856.30 321.85
2142 .01 371.40
2196.75 380.89
2316.75 401.71
2470.66  428.40
2566.42 445 .00
2628.39 455.75

3-08-96 11:44:07 AM

Net Peak Net Area
Uncert.

— WP RPN WRNEFEPOSNPRPEHEOPFPONOTOHOUUNONUVUDWOEHENONOFEFOOWHEWND BB

4

Area

.24E+03
. 79E+04
.59E+02
.51E+03
.93E+05
.28E+05
.77E+04
.78E+03
.16E+06
.99E+03
L44E+05
.81E+04
.18E+03
.15E+04
.42E+02
.36E+05
.27E+02
.16E+05
.17E+02
.26E+03
.48E+03
.49E+03
. 79E+06
.97E+02
.19E+02
.72E+03
.37E+02
.16E+04
.38E+03
.36E+03
.03E+03
. 70E+02
.25E+02
.13E+05
.14E+03
.23E+03
.91E+03
.61E+03
.46E+03
.62E+04
.72E+03
.44E+03

REPORT

1
096

[eNeoNoRoNoNeoNoNoNoNoNoNoNoNolNoeNeolNoNeRolNeNolNolNollolNoe ol olNolNolNo o i ool ool o i oo R o R 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
.00
.00
.00
.00
.00
.00
.00
.00

Continuum

PR P HEPRPRRRERRERRENDNNDNNNERFREREFNONNOODCOOOUVDOOD OO WORRNNRNWRENDWE SO U EFERNN

Counts

.30E+04
.30E+04
. 70E+04
. 72E+04
.02E+04
.33E+04
.55E+04
.53E+04
.46E+05
.11E+04
.4T7E+04
.64E+04
. 18E+04
.00E+04
.56E+04
.73E+04
.99E+04
.40E+04
.23E+04
. 20E+04
.15E+04
.40E+04
.64E+04
.70E+04
.16E+04
.95E+04
.17E+04
. 79E+04
.13E+04
.54E+04
L42E+04
.40E+04
.46E+04
.58E+04
.61E+04
. 75E+04
.35E+04
.08E+04
.10E+04
.89E+04
.57E+04
.24E+04

TekKhN



Peak Analysis Report

Peak ROI ROI
@ No. start end

43
44
45
46
47
48
49
50
M 51
m 52
53
54
55
56
57

=
[

T B
|

2661-
2692-
2748-
3209-
3346-
3405-
3451 -
3491 -
3597 -
3597-
3649 -
3869-
3889-
3983-
4022-

2692
2712
2772
3229
3374
3435
3491
3515
3631
3631
3685
3889
3913
4010
4035

= First peak in
Other peak in
= Fitted singlet

Errors quoted at

Peak

centroid

2675.
2702.
2760.
3220.
3360.
.18

3417

3468.
3503.
3610.
3624,
3671.
.62

3877

3905.
3997.
.53

4028

a multiplet region
a multiplet region

0.000 sigma

66
74
31
22
46

19
56
82
87
76

31
92

3-08-96 11:44:11 AM

Energy
(keV)

463,
468 .
478.
558.
582.
592.
601.
607.
626.
628.
636.
672.
677.
693.
698.

95
65
63
39
71
55
40
53
13
57
70
40
21
27
58

Net Peak Net Area
Uncert.

N~SNWHERFREPAERPEPRRPRPNNEAERERFE W

Area

.54E+04
.40E+02
.54E+03
.33E+03
.34E+03
.34E+04
. 77E+04
.83E+03
.23E+03
.87E+02
.07E+04
.91E+03
.28E+02
.13E+03
.30E+03

QOO OO OO OOOOOOOO0O

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

= 00 S e e b

Continuum

Counts

.89E+04
.26E+04
.47E+04
.03E+04
.34E+04
.39E+04
. 78E+04
.08E+04
.06E+04
.07E+04
.59E+04
.80E+03
.04E+04
.06E+04
.79E+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

3-08-96 11:44:54 AM

: Attenuation DM1B

DM1B attenuation
DM1BAT 3

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-06-96 10:09:45 AM

1800.0 seconds
1986 .4 seconds

1-16-96
27722722727



Peak Locate Analysis Report

3-08-96 11:44:55 AM

Page 2
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REPORT
v.*7’:******7‘:7‘:*7‘:*7’:7‘:**************v‘c>‘<*****w‘c****************7':*7‘:**7‘:7‘:7‘:***7\'*****

X Tk

PEAK

Detector Name:
Sample Title:

Peak
No.

=
O W~y W

o e
w N

=
w o~

WWWWWwWwWwWwWWRRRORNOONNNNNNNDNN PP
oo~NocuUulhwNNPRPR OOV ESEWNDE OWORNO

~
o

~
}-—-\

Centroid
Channel

95

101.
122.
158.
184.
191.
205.
248.
262.
281.

288

316.
346.
443 .
500.
539.
608.
631.
653.
675.
682.
710.

957

997
1018
1086
1178
1200
1315
1340
1377
1431
1521
1678
1856
2142
2196
2316
2470
2566
2628

.28
86
39
84
00
96
49
89
01
26
.99
28
93
89
04
34
29
36
53
30
42
75
.01
.38
.15
.96
.36
.95
.76
.30
.33
.61
.40
.24
.03
.10
.71
.97
.76
.45
.69

DETO1

LO

CATE

Attenuation DM1B
Peak Locate Performed on:
Peak Locate From Channel:
Peak Locate To Channel:
Peak Search Sensitivity:

Centroid
Uncertainty (keV)

eNeoNoReNoNoRoNololoNoRoNoloNoNoNeoRoeloNoNeRololNoNeloNololoRelolBoNoNoNoNoNoloNoNolo

.3817
.1369
.2507
.0557
.2332
.1592
.0791
.0413
L1177
.0523
.0742
.2634
.0992
.3220
.0377
.3130
.0393
.3458
L2213
.2655
.2488
.0224
.2215
.2380
.0548
.1075
.1934
.2325
.2436
.2548
.3202
.0393
.2961
.1735
.2052
.0999
.1191
.1582
.0458
.1080
.1759

3-08-96 11:44:48 AM

4

Energy

16.
17.
21.
27.
31.
33.
35.
42.
45
48.
50.
54,
60.
76.
86.
93.
105.
109.
113.
117.
118.
123.
165.
172.
176.
188.
204.
208.
228.
232.
238.
248.
263.
290.
321.
371.
381.
401.
428.
4bd
455

38
54
16
40
05
19
54
80

.37

71
04
85
08
90
62
61
41
37
03
22
39
19
62
98
49
43
23
56
23
48
31
20
81
93
70
41
07
72
41
94

.75

1
096
3.00

Peak

Significance

4.
27.
7.
152.
18.
19.
80.
308.
35.
170.
85.
5.
46.
4.
306.
.61
.10
.01
45
.16
.81
.54
.74
.45
.65
.41
.25
.13
.64
.95
v
.37
.67
.98
.15
.86
.98
.30
101.
17.
.93

=W e

-
~J

=N
O~ W woy Ww

39
34
63
66
39
14
86
72
74
03
13
63
71
33
32

99
08

Kkt



Peak Locate Analysis Report

Peak

‘.’ No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

Centroid Centroid
Channel  Uncertainty
2647.16 0.2759
2675.70 0.0623
2761.66 0.1527
3219.93 0.1484
3360.59 0.0935
3417.07 0.0520
3468.21 0.0569
3503.45 0.0885
3542.00 0.2348
3610.54 0.1411
3672.37 0.0674
3750.39 0.2551
3876.76 0.1341
3906.07 0.2428
3998.29 0.0737
4028.23 0.1001

0.000 sigma

Errors quoted at

3-08-96 11:44:55 AM

Energy

(keV)

459.
463.
478.
558.
582.
592.
601.
607.
614,
626.
636.
650.
672.
676.
693.
698.

10
96
83
22
76
54
39
51
07
35
69
54
36
97
33
26

Peak

Significance

3.
52.
.19

9.
21.
67.
56.
23.

3.

9.
38.

3.

9.

3.
31.
18.

8

44
44

23
59
76
53
40
87
97
63
68
83
38
35
19

Page
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Peak Analysis Report

3-08-96 11:44:56 AM

Page 4
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ANALYSTIS
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Detector Name:
Sample Title:

PEAK

DETO1
Attenuation DMI1B

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak ROI
No. start
M 1 88-
m 2 88-
3 119-
4 150-
M 5 170-
m 6 170-
m 7/ 170-
8 234 -
9 258-
M 10 271-
m 11 271-
12 311-
.3 341-
4 438-
15 487 -
16 535-
17 599-
18 626-
19 643-
M 20 661-
m 21 661-
22 696 -
23 943 -
24 993-
25 1008-
26 1081-
27 1168-
28 1194-
29 1308-
30 1336-
31 1363-
32 1422-
33 1518-
34 1670-
35 1840-
36 2134-
37 2189-
38 2309-
9 2460-
40 2557-
M 41 2616-

m 42

2616-

Peak Analysis To Channel:

ROI
end

109
109
130
167
211
211
211
258
267
299
299
324
357
448
508
546
617
636
658
696
696
724
972
1008
1029
1093
1186
1213
1325
1348
1386
1444
1525
1687
1866
2151
2212
2325
2483
2578
2658
2658

Peak

centroid

94

101.
122.
158.
179.
191.

205
247

262.
281.
289.

316

346.
443,
499,
540.
608.
631.
652.
676.
683.
710.
955.
997.

1018
1087
1178
1203
1316
1340
1374
1431
1521
1678
1855
2142
2197
2316
2470
2566
2628
2647

.94
63
49
49
51
85
.43
.27
09
36
00
.78
94
90
95
23
27
14
21
39
12
83
47
91
.16
.00
.08
.09
.46
.96
.58
.64
.62
.02
.46
.06
.76
.82
.71
.08
.36
.72

Energy
(keV)

16.
17.
21.
27.
31.
33.
35.
42.
45.
48.
50.
54.
60.
76.
86.
93.
105.
109.
113.
.22

117

118.
123.
165.
172.
176.
188.
204.
208.
228.
232.
238.
248.
263.
290.
321.
371.
381.
401.
428.
444 .
455.
459.

38
54
16
40
05
19
54
80
37
71
04
85
08
90
62
61
41
37
03

39
19
62
98
49
43
23
56
23
48
31
20
81
93
70
41
07
72
41
94
75
10

3-08-96 11:44:52 AM

Net Peak Net Area
Uncert.

WhrRR SRR NNPAPREFENRFRFPRPRWONERPEPHOEREEENFFOERENENOWLWORFRERFOANOF SRR OOOWNRE &

4

Area

.00E+03
.51E+04
.16E+03
.69E+05
.36E+04
.13E+04
.68E+04
.05E+06
.38E+03
. 25E+05
.23E+04
.32E+03
.07E+04
.35E+02
.23E+05
.16E+02
.09E+05
.55E+02
.26E+03
.91E+03
.98E+03
. 75E+06
.55E+03
.33E+02
.09E+04
.51E+03
.17E+03
.73E+03
.22E+02
. 76E+02
.31E+03
.10E+05
. 71E+02
.66E+03
.29E+03
.20E+03
.75E+03
.36E+03
.55E+04
.00E+03
.65E+03
.94E+02

REPORT

1
096

eNeoNoReoNoNoRoRoRoNoNoNoNeoNoNoNeNoNeNoReNeoloNoNoolNolNeNolNololollolNollo oo ilo ol o R ol o

.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
.00

Continuum

R P HEREHEEERENNNNMEPEHENNPEPNNRPWOAORERNEWUNNEERERONDEHEWWWOONNRN N

Counts

.24E+04
.25E+04
.55E+04
.53E+04
.21E+04
.50E+04
.37E+04
.42E+05
.95E+04
.34E+04
.56E+04
.97E+04
.53E+04
.13E+04
.67E+04
.10E+04
. 77E+04
. 70E+04
.11E+04
.17E+04
.34E+04
.86E+04
.54E+04
.85E+04
.38E+04
.42E+04
.15E+04
. 20E+04
.89E+04
.34E+04
.57E+04
LT7E+04
.22E+03
.44E+04
.87E+04
.18E+04
.58E+04
.16E+04
.53E+04
.33E+04
.45E+04
. 77E+04

Fkedekk



Peak Analysis Report

Peak ROI

ROI

W No. start end

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

=
[

[

T8
|

2664 -
2752-
3208-
3349-
3402-
3454 -
3491 -
3534-
3597-
3651-
3745-
3865-
3893-
3984 -
4017 -

2691
2771
3229
3372
3432
3483
3515
3552
3632
3688
3762
3893
3914
4014
4035

= First peak in
Other peak in
= Fitted singlet

Errors quoted at

Peak

centroid

2675.
2761.
3219.
3360.
3417.
3468.
3503.
3541.
3612.
3671.
3751.
3877.
3903.
3998.
4026.

a multiplet region
a multiplet region

0.000 sigma

72
46
26
74
15
15
44
29
07
72
55
36
96
27
72

3-08-96 11:44:56 AM

Energy
(keV)

463.
478.
558.
.76
592.
601.
607.
614.
626.
636.
650.
672.
676.
693.
698.

582

96
83
22

54
39
51
07
35
69
54
36
97
33
26

Net Peak Net Area
Uncert.

WNWwWwHRP RPN

Area

.54E+04
.17E+03
.30E+03
.04E+03
.30E+04
.71E+04
.86E+03
.25E+02
.37E+03
.07E+04
.01E+02
.32E+03
.68E+02
.14E+03
.28E+03

[oNeoNoNeNoNeNeNeNeNoNeNolNoNo o)

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

Continuum

N el e el e e

Counts

.64E+04
.15E+04
.05E+04
.12E+04
.39E+04
.33E+04
.05E+04
.68E+03
.51E+04
.58E+04
.47E+03
.23E+04
.97E+03
.15E+04
. 75E+03

Page
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Khdrk GAMMA

SPECTRUM

ANALYSTIS FXAENX

R R i e e e L i L e R i

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

3-08-96 11:45:38 AM

Attenuation BL5D
BL5D attenuation
BL5DAT 3

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-06-96 10:44:33 AM

1800.0 seconds
1994 .5 seconds

1-16-96
272227227



Peak Locate Analysis Report 3-08-96 11:45:39 AM Page 2
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N R PEAK LOCATE REPORT FFFKK
-‘.'l**********************************************************************

Detector Name: DETO1

Sample Title: Attenuation BL5D
Peak Locate Performed on: 3-08-96 11:45:31 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 75.99 0.5511 13.19 3.25
2 94 .85 0.2949 16.36 4.92
3 101.62 0.1328 17.50 24,29
4 122.35 0.2542 20.88 10.13
5 158.89 0.0542 27.45 161.03
6 184.00 0.2248 31.06 19.79
7 191.83 0.1640 33.13 22.59
8 205.52 0.0768 35.55 84.55
9 248 .94 0.0406 42 .81 320.47
10 262 .06 0.1180 45.37 35.99
11 269.10 0.1895 46 .61 12.96
12 281.33 0.0516 48.72 171.01
13 289.03 0.0730 50.05 88.24
. 14 307.88 0.2530 53.32 7.99
15 316.92 0.2546 54.85 6.94
16 346 .95 0.0985 60.10 47 .51
17 365.89 0.1595 63.27 17.65
18 420.73 0.2845 72.80 6.18
19 432.53 0.1275 74.92 24.25
20 445 44 0.1121 77.18 29.61
21 500.05 0.0376 86.64 306.83
22 518.92 0.3141 90.06 4.97
23 534.83 0.1777 92.68 8.66
24 546.69 0.1979 94.74 10.10
25 568.50 0.1579 98.53 13.92
26 608 .30 0.0391 105.41 240.40
27 653.57 0.2206 113.29 7.02
28 675.50 0.2504 117.33 6.40
29 682.65 0.2516 118.55 4,25
30 710.76 0.0224 123.20 720.56
31 830.23 0.2931 143.94 4.55
32 890.28 0.3353 154.35 3.54
33 957.15 0.2265 165.89 4.58
34 997.51 0.2161 172.89 6.79
35 1018.14 0.0544 176.49 105.20
36 1074 .14 0.1583 186.20 10.42
37 1087.03 0.1118 188 .44 25.18
38 1178.60 0.1858 204 .38 7.44
39 1201.43 0.2036 208 .24 7.88
' 40 1316.58 0.2718 227 .84 3.91
41 1397.25 0.1511 242 .28 12.50



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
‘.’ 66
67
68
69

Centroid Centroid
Channel  Uncertainty
1431.59 0.0392
1678.24 0.1746
1704 .48 0.1008
1855.31 0.2074
2032.08 0.0833
2141.91 0.1014
2196.92 0.1211
2317.10 0.1669
2470.67 0.0456
2566 .43 0.1104
2628.78 0.1523
2675.48 0.0624
2700.76 0.2577
2761.66 0.1600
3219.70 0.1558
3360.60 0.0901
3416 .91 0.0519
3467.93 0.0569
3503.25 0.0893
3518.51 0.0960
3610.20 0.1510
3672.07 0.0681
3751.26 0.2460
3827.26 0.2592
3877.21 0.1277
3906.16 0.2227
3998.06 0.0739
4028.58 0.0968

0.000 sigma

Errors quoted at

3-08-96 11:45:39 AM

Energy

(keV)

248.
290.
295.
321.
352.
371.
381.
401.
428.
VAV
455,
463.
468
478.
558.
582.
592.
601.
607.
610.
625.
636.
650.
664
672.
677.
693.
698.

20
91
71
67
36
40
00
59
39
92
79
88

.37

83
24
80
50
35
50
07
85
67
11
58
31
13
29
43

Peak

Significance

171.
6.
24,
5.
34.
23
15.
8.
101.
17.
9.
52.
3.
8.
7.
23
67.
56.
25.
21.
8.
37
3.
3.
10.
3.
32.
20.

66
09
25
25
14

.08

87
44
78
18
65
82
21
61
48

.27

99
70
02
72
77

.87

08
74
60
68
31
04

Page
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Peak Analysis Report

X

=

g2 =

M

=

=

%

Detector Name:
Sample Title:

PEAK

DETO1
Attenuation BL5D

3-08-96 11:45:40 AM

ANALYSTIS
R b e b R S b i P S b L b S L R S e

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak ROI
No. start
1 69-
2 87-
3 87-
4 108-
5 156-
6 170-
7 170-
8 198-
9 234-

10 258-

11 258-

12 273-
.3 273-
4 305-

15 305-

16 341-

17 355-

18 414 -

19 425-

20 438-

21 489 -

22 512-

23 528-

24 528-

25 562-

26 600-

27 647 -

28 671-

29 671-

30 698 -

31 825-

32 886-

33 952 -

34 992-

35 1010-

36 1066-

37 1066-

38 1170-
9 1194-

40 1306-

41 1390-

42 1423-

Peak Analysis To Channel:

ROI
end

82
108
108
130
167
198
198
210
258
273
273
299
299
321
321
355
370
425
438
452
512
524
556
556
574
618
658
696
696
724
838
894
967

1002
1028
1097
1097
1189
1205
1323
1406
1450

Peak

centroid

76
94

101.
120.
158.
179.
191.
205.
247,
262.
269.
281.
289.
307.

316

347.
365.
420.
432.

445

500.
519.
534.
546.
568.
608.
653.

677

684,
710.
830.
890.

957

997.

1018
1074
1087
1178
1201
1314
1397
1431

.56
.81
40
90
77
59
51
49
31
07
27
43
07
93
.76
01
32
26
51
.49
08
78
90
77
64
30
72
.00
04
85
47
46
.03
39
.15
.11
.04
.98
.23
.25
.50
.61

Energy
(keV)

13.
16.
17.
20.
27.
31.
33.
35.
42.
.37
46.
48.
50.
53.
54,
60.
63.
72.
74,
.18
86.
90.
92.
94 .
98.
105.
113.
.33
118.
123.
143.
154.
165.
172.
176.
186.
188.
204.
208.
.84

45

77

117

227

242
248.

19
36
50
88
45
06
13
55
81

61
72
05
32
85
10
27
80
92

64
06
68
74
53
41
29

55
20
94
35
89
89
49
20
44
38
24

28
20

3-08-96 11:45:36 AM

Net Peak Net Area
Uncert.

P NP ORUNMSPOHEFWWEHOOURENASAELOURPFWNSNUDEREEREHERFRERFREFONHFOE DO WHH WL

1

4096

Area

.01E+03
.72E+03
.93E+04
.70E+03
. 78E+05
.98E+04
.89E+03
.66E+04
.13E+06
.64E+03
.96E+03
.36E+05
.54E+04
.09E+03
.65E+03
.15E+04
.14E+03
. 78E+02
.55E+03
.59E+03
. 29E+05
.36E+03
.04E+03
.93E+03
.44E+03
.12E+05
.69E+03
.32E+03
.52E+03
. 75E+06
.30E+02
.23E+02
.55E+03
. 70E+02
.12E+04
.92E+03
.65E+03
.26E+03
.42E+02
.16E+03
.13E+03
.11E+05

[oNeoNoNoNeoNoloNoloNoNoNoNolNoelNeNoeNolNololololNolNollolle e lNo el ol ol o lo oo lioie Rl io o o ol

.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
.00

Continuum

W RPRPNPRPPRENFRFNMREFEFOANUWOWRPWEPRPOVWOWRWNNNNMNOONERPEHEHPWOWRNNESWOLWOUONNDW

Counts

.09E+04
. 78E+04
.82E+04
.53E+04
.02E+04
.41E+04
.50E+04
.36E+04
.45E+05
. 74E+04
.66E+04
.07E+04
.86E+04
.24E+04
.68E+04
42E+04
.45E+04
.33E+04
.94E+04
.40E+04
.79E+04
.52E+04
.04E+04
.27E+04
.42E+04
.87E+04
.26E+04
.10E+04
.14E+04
. 24E+04
.96E+04
.17E+04
.04E+04
.31E+04
.19E+04
. 73E+04
.84E+04
.35E+04
.43E+04
.93E+04
.98E+04
.05E+04

Page 4
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Peak Analysis Report

Peak ROI ROI
.No . start end

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
M 60
m 61
62
63
64
65
16

W
68

69

M
m
F

1666-
1697-
1843-
2023 -
2133-
2186-
2303-
2460-
2554 -
2620-
2657 -
2693-
2751-
3210-
3349-
3401-
3451 -
3490-
3490-
3599-
3655-
3740-
3818-
3868-
3893-
3982-
4019-

1686
1724
1865
2042
2152
2209
2325
2484
2579
2637
2685
2711
2771
3230
3375
3431
3487
3530
3530
3618
3683
3762
3843
3885
3913
4010
4035

First peak in
Other peak in
Fitted singlet

Errors quoted at

Peak

centroid

1677

1705.
1855.
2032.
2141.
2197.
2316.
2470.
2565.
2628.
2675.
2701.
2761.
3219.
3360.
3416.
3467.
3503.
3518.
.19

3609

3671.
3749.
3832.
3877.
3904.
3998.
4027.

a multiplet region
a multiplet region

0.000 sigma

.88

59
28
25
99
35
11
63
92
59
24
17
44
33
95
91
95
36
20

58
10
50
07
87
03
70

3-08-96 11:45:40 AM

Energy
(keV)

290.
.71
321.
352.
371.
381.
401.
428.
444 .
455,
463.
468 .
478.
558.
582.
592.
601.
.50
610.
625.
636.
650.
664 .
672.
677.
693.
.43

295

607

698

91

67
36
40
00
59
39
92
79
88
37
83
24
80
50
35

07
85
67
11
58
31
13
29

Net Peak Net Area
Uncert.

MO PR PR ORREREENPRPRENRPRPRRERERPNWSNSRE VN

Area

.39E+03
.68E+03
.42E+03
.54E+03
.81E+03
.90E+03
.38E+03
.60E+04
.51E+03
.46E+03
.51E+04
. 78E+02
.23E+03
.30E+03
.19E+03
.27E+04
. 72E+04
.89E+03
.06E+03
.32E+02
.06E+04
.73E+02
.93E+02
.49E+03
.83E+02
.91E+03
.97E+03

[eNeoBeoNoBoNoNoNoRoBoNoNoNoRoRoNoNoNoNoNoNoNoNoNoNoNoNe)

.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

N 00~ WO k= 00 b b e e e e N

Continuum

Counts

. 70E+04
.20E+04
.63E+04
.35E+04
.39E+04
.60E+04
.61E+04
.65E+04
.58E+04
.10E+04
. 75E+04
.14E+04
.26E+04
.06E+04
.26E+04
.L44E+04
.64E+04
.09E+04
.21E+04
.93E+03
.25E+04
.55E+03
.11E+04
.65E+03
.54E+03
.12E+04
.48E+03

Page
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Fkkkk GAMMA

SPECTRUM

ANALYSTIS Fekkok

Se e Tk ve sk s e T ok b T Tk T T T T Ak o v A T dk S v A e T e e Y Yk v ek s e b e s ae b e b e e e e e e e e e ok

R”rt 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

3-08-96 11:46:22 AM

Attenuation NOPI-113-GAM4
NOPI-113-GAM4 attenuation
NP113AT2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-06-96 11:20:58 AM

1800.0 seconds
1995.4 seconds

1-16-96
27292777
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Detector Name: DETO1
Sample Title: Attenuation NOPI-113-GAM4
Peak Locate Performed on: 3-08-96 11:46:17 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 95.33 0.3150 16.40 4.76
2 101.60 0.1257 17.50 27.71
3 122.30 0.2470 20.91 9.95
4 158.77 0.0524 27.43 171.08
5 191.70 0.1612 31.34 22.66
6 205.34 0.0723 35.53 94.69
7 224.03 0.2611 38.16 7.09
8 248.79 0.0403 42.79 323.74
9 269.37 0.3452 45 .35 4.11
10 281.19 0.0500 48.70 185.60
11 288.95 0.0725 50.02 88.53
12 316.44 0.2056 54.84 8.66
13 336.30 0.2562 58.26 6.03
14 346 .88 0.0976 60.06 48 .00
w 15 365.56 0.2866 63.19 4.91
16 432.03 0.2289 74.83 8.81
17 445 .00 0.2036 77.04 8.34
18 499 .97 0.0373 86.60 312.40
19 568.28 0.3019 98.54 4.04
20 608.15 0.0394 105.38 249.52
21 653.63 0.2198 113.33 7.74
22 675.48 0.2679 117.28 5.52
23 682.92 0.2313 118.44 5.40
24 710.62 0.0220 123.17 715.43
25 760.03 0.3151 131.81 4.29
26 956.89 0.1891 165.62 5.70
27 997.11 0.2374 172.62 6.26
28 1017 .94 0.0542 176.47 105.38
29 1086.82 0.1084 188.43 26.81
30 1178.29 0.1943 204.24 7.12
31 1201.31 0.1952 208.21 8.44
32 1315.00 0.2735 228.17 3.43
33 1396.34 0.2790 242 .20 4.55
34 1431.32 0.0391 248.16 175.49
35 1456.08 0.2677 252.59 3.46
36 1678.34 0.1593 290.87 8.40
37 1704.01 0.1929 295.44 7.46
38 1855.17 0.1808 321.82 6.26
39 2031.70 0.1448 352.34 10.69
W 20 2141.61 0.1001 371.37 23.70
41 2196.60 0.1193 380.83 16.28
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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

Centroid Centroid
Channel  Uncertainty
2316.91 0.1589
2470.31 0.0458
2566.09 0.1110
2627.50 0.1398
2649 .14 0.2119
2675.12 0.0626
2761.19 0.1586
3219.26 0.1605
3360.33 0.0918
3416.50 0.0516
3467 .59 0.0571
3502.75 0.0895
3518.99 0.2081
3609.61 0.1461
3624 .64 0.2299
3671.66 0.0678
3876.93 0.1470
3997.57 0.0750
4028.92 0.0989

0.000 sigma

Errors quoted at

3-08-96 11:46:23 AM

Energy

(keV)

401.
428,
444
455,
459.
463.
478.
558.
582.
592.
601.
607.
610.
625
628.
636.
671.
693
698.

69
34
81
59
35
87
67
46
71
42
30
42
02

.91

52
56
97

.21

53

Peak

Significance

9.
101.
16.
10.
4.
53.
8.
7.
22.
67.
56.
22.
5.
8.
4.
38.
8.
.96
20.

29

13
95
42
35
23
04
66
96
37
93
03
96
09
12
66
27
51

72

Page
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Detector Name:
Sample Title:

PEAK

DETO1
Attenuation NOPI-113-GAM4

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak ROI
No. start
M 1 88-
m 2 88-
3 110-
4 156-
5 170-
6 197-
7 214-
8 234-
9 258-
M 10 272-
m 11 272-
12 311-
) 326-
'4 326-
15 354-
16 426 -
17 438-
18 487 -
19 564 -
20 594 -
21 649-
M 22 661-
m 23 661-
24 696 -
25 755-
26 944 -
27 986 -
28 1009-
29 1079-
30 1161-
31 1195-
32 1310-
33 1393-
34 1423-
35 1452-
36 1665-
37 1698-
38 1848-
9 2024-
40 2133-
41 2185-
42 2309-

Peak Analysis To Channel:

ROI
end

108
108
129
167
197
210
227
258
272
299
299
326
353
353
369
438
452
512
573
621
659
696
696
724
769
969
1009
1029
1095
1188
1206
1325
1403
1444
1466
1689
1710
1866
2040
2155
2208
2327

Peak Energy
centroid (keV)
95.07 16.40
101.40 17.50
121.05 20.91
158.65 27.43
181.18 31.34
205.38 35.53
220.53 38.16
247.20 42.79
261.97 45.35
281.29 48.70
288.93 50.02
316.70 54.84
336.44 58.26
346.82 60.06
364.85 63.19
431.97 74 .83
44a4 .72 77.04
499 .86 86.60
568.71 98.54
608.14 105.38
653.96 113.33
676.72 117.28
683 .45 118.44
710.68 123.17
760.53 131.81
955.45 165.62
995.80 172.62
1018.00 176 .47
1087.00 188.43
1178.14 204.24
1201.03 208.21
1316.11 228.17
1397.03 242 .20
1431.41 248 .16
1456.95 252.59
1677.66 290.87
1703.99 295.44
1856.10 321.82
2032.11 352.34
2141.86 371.37
2196.38 380.83
2316.67 401.69

3-08-96 11:46:20 AM

Net Peak Net Area
Uncert.

HWHPEHFHFONOPRPONSNHFHFOUOUP,POWNLNHORERENRFPWNOOREREEHENONSNRPENPPRPEERERENDSO
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Area

.57E+03
.15E+04
.38E+03
.47E+05
.39E+05
.80E+04
.90E+03
.20E+06
.20E+03
.51E+05
.81E+04
.19E+03
.76E+03
.36E+04
. 18E+02
. 76E+02
.11E+03
.38E+05
.24E+03
.18E+05
.46E+03
.70E+03
.53E+03
.80E+06
.97E+02
.38E+03
.30E+02
.24E+04
.08E+03
.36E+03
.41E+02
.07E+02
.13E+02
.13E+05
.02E+02
.81E+03
.29E+02
.54E+03
.77E+03
.58E+03
.13E+03
.10E+03

REPORT

1
096

eNeNeoReoNoNeoNoNololoNoloNoNoRoloNoBeNoBoloNeoNoNoNoNoNoNoNeRoNoNoNoNoNoNoNoNeNoNoNoNol

.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
.00

Co

HFHE R HREEBERERNNHERERFRFORRNNNDNORNOUVURNONONNNHERNNENEROLo U SN N

ntinuum
Counts

.60E+04
.39E+04
.41E+04
.29E+04
.65E+04
.00E+04
. 85E+04
.47E+05
.83E+04
.61E+04
. 71E+04
.39E+04
.45E+04
.43E+04
.35E+04
.45E+04
.94E+04
. 78E+04
.50E+04
. 75E+04
. 75E+04
.53E+04
. 94E+04
.68E+04
.12E+04
.13E+04
. 76E+04
.29E+04
.93E+04
.17E+04
.39E+04
. 70E+04
.25E+04
.35E+04
.L44E+04
.97E+04
.06E+04
.33E+04
.13E+04
.49E+04
.55E+04
.34E+04

*hkkhk
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Peak ROI

ROI

WWNo. start end

43

44
M 45
m 46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

83 8 =

ma X
o0

P.rs quoted at 0.000 sigma

2460-
2549-
2618-
2618-
2657-
2751-
3212-
3350-
3402-
3451-
3491-
3491-
3591-
3591-
3650-
3855-
3985-
4021 -

2485
2575
2657
2657
2688
2771
3233
3371
3436
3483
3531
3531
3639
3639
3689
3893
4011
4035

= First peak in
Other peak in
= Fitted singlet

Peak

centroid

2470.
2565.
2627.
2649.
2675.
2760.
3220.
3360.
3416.
3467.
3502.
.93
3609.
3624,
3670.
3875.
.61
4028.

3517

3997

a multiplet region
a multiplet region

32
27
47
14
19
56
62
42
44
62
91

54
59
96
12

24

3-08-96 11:46:24 AM

Energy
(keV)

428.
444
455,
459.
.87
478.
558.
.71
592.
601.
42
610.
625.
628.
636.
.97
693.
698.

463

582

607

671

34
81
59
35

67
46

42
30

02
91
52
56

21
53

Net Peak Net Area
Uncert.

NNNPRPURRE RN RFFENRF S

Area

.56E+04
.19E+03
.63E+03
.31E+02
.L4T7E+04
.20E+03
.38E+03
.08E+03
.38E+04
. 74E+04
.71E+03
.01E+03
.51E+03
. 74E+02
.10E+04
.16E+03
.01E+03
.56E+03

[eNeoloNoNoNeNeNoNoBoNoNoNoNoNoNoNe Nel

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

Continuum

N el el T T e e gy Sy S gt g PR

Counts

.68E+04
.66E+04
. 18E+04
.26E+04
.96E+04
.24E+04
.08E+04
.03E+04
.55E+04
.46E+04
.04E+04
.32E+04
.30E+04
.40E+04
.69E+04
.62E+04
.01E+04
.02E+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

3-08-96 11:47:01 AM

Attenuation NOPI-114-GAM4
NOPI-114-GAM4 attenuation
NP114AT2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-06-96 11:56:10 AM

1800.0 seconds
1990.4 seconds

1-16-96
27999227



Peak Locate Analysis Report 3-08-96 11:47:02 AM Page 2

R g L L e R T e

* ek PEAK LOCATE REPORT Fedk
"'*7‘:*7‘:*7‘(*7‘:*********9\“ T Tk v b b Tl e b e b b b b b Sl st sl b ab e ae b e e b S S e b e e e b e e ke e e e e vk e ke ok

Detector Name: DETO1l
Sample Title: Attenuation NOPI-114-GAM4
Peak Locate Performed on: 3-08-96 11:46:55 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 .95 0.3414 16.41 4.69
2 101.69 0.1311 17.50 27.00
3 122.27 0.2486 20.89 7.88
4 158.85 0.0543 27 .44 161.80
5 184.00 0.2196 31.06 20.74
6 191.79 0.1628 33.09 21.71
7 205.44 0.0755 35.55 86.98
8 248 .87 0.0407 42.79 319.24
9 269.09 0.3285 45.35 6.18
10 281.24 0.0513 48.71 176.48
11 288.98 0.0730 50.03 88.00
12 316.68 0.2428 54.84 6.42
13 336.20 0.2763 58.21 4.00
14 346.90 0.1009 60.08 44 .82
v 15 365.63 0.2585 63.24 6.60
16 432.51 0.2294 74.90 7.55
17 445 .30 0.1742 77.12 12.81
18 500.01 0.0375 86.62 308.87
19 534 .44 0.2828 92.48 4.15
20 546.63 0.3237 94.75 3.32
21 568.44 0.2302 98.48 7.50
22 608.23 0.0392 105.40 245.35
23 631.41 0.3160 109.43 3.32
24 653.67 0.2171 113.30 8.42
25 675.16 0.2675 117.24 6.45
26 682.69 0.2329 118.49 4.10
27 710.69 0.0222 123.18 719.64
28 759.68 0.2659 131.82 5.24
29 843.01 0.3227 145.97 3.64
30 957.21 0.2092 165.73 4.46
31 997 .47 0.2256 173.01 6.53
32 1018.04 0.0547 176.47 103.84
33 1073.74 0.2816 186.13 4.20
34 1086.87 0.1088 188.41 26.41
35 1178.68 0.1737 204.33 9.98
36 1201.42 0.2330 208.58 5.53
37 1316.29 0.2530 227.91 3.87
38 1397.17 0.2591 242.00 4.55
39 1418.86 0.3602 246.08 3.76
W 40 1431 .44 0.0391 248.17 172.89
41 1457 .51 0.2470 252.58 4.77
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Peak Centroid Centroid
W No. Channel  Uncertainty
42 1678.23 0.1708
43 1704 .45 0.1727
44 1853.53 0.2246
45 2032.16 0.1313
46 2141.84 0.0999
47 2196.76 0.1238
48 2317.15 0.1533
49 2470.39 0.0455
50 2566.03 0.1081
51 2628 .44 0.1531
52 2675.33 0.0617
53 2761.33 0.1493
54 2990.74 0.2821
55 3219.28 0.1620
56 3360.56 0.0933
57 3416 .66 0.0517
58 3467 .62 0.0568
59 3503.04 0.0890
60 3519.08 0.1662
61 3609.42 0.1550
62 3625.88 0.2014
63 3671.90 0.0663
64 3829.27 0.2211
65 3876.99 0.1439
. 66 3906.42 0.2002
67 3997.78 0.0730
68 4028.36 0.0994
Errors quoted at 0.000 sigma

3-08-96 11:47:02 AM

Energy

(keV)

290.
295.
321.
352.
371.
380.
401
428.
444
455.
463.
478.
518.
558.
582.
592.
601.
607.
610.
625.
628.
636.
664 .
672.
677.
693.
698.

88
50
90
35
35
90

.75

35
93
74
89
91
99
18
67
46
34
46
09
94
59
63
23
28
64
24
18

Peak

Significance

7.
8.
5.
14.
24,
15.
9.
103.
18.
8.
54.
9.
3.
8.
21
69.
56.
23.

O SO PHOU

= W

57
42
36
41
51
35
28
63
18
74
55
63
20
28

.77

06
25
66

.12
Lab
.34
.59
.26
.07
.50
.86
.86

Page
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Detector Name:
Sample Title:

PEAK

DETO1
Attenuation NOPI-114-GAM4

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak ROI
No. start
M 1 87-
m 2 87-
3 109-
4 156-
M 5 170-
m 6 170-
7 196-
8 234-
9 258-
M 10 273-
m 11 273-
12 311-
3 332-
4 340-
15 354 -
16 427 -
17 438-
18 487-
M 19 524-
m 20 524-
21 559-
22 598 -
23 626-
24 651-
M 25 661-
m 26 661-
27 700-
28 756-
29 837-
30 947 -
31 994 -
32 1007-
M 33 1063-
m 34 1063-
35 1169-
36 1193-
37 1303-
38 1386-
'9 1415-
m 40 1415-
41  1450-

42

1661-

Peak Analysis To Channel:

ROI
end

108
108
129
167
195
195
210
258
273
299
299
323
340
354
371
436
452
512
559
559
573
621
636
659
696
696
7124
769
849
965
1007
1030
1095
1095
1186
1218
1322
1404
1450
1450
1461
1695

Peak

centroid

95

101.
120.
158.
179.
191.
205.
247.
261.
281.
288.
316.
336.
346.
365.
432,
445 .
499

533

546.
568.
608.
631.

653

676.
683.
710.
760.
842.
956.
998.

1018
1073
1086
1178
1203
1314
1395
1419
1431
1456
1677

.14
42
95
71
58
32
50
24
99
35
99
71
16
94
12
35
14
93
.73
82
31
22
44
.81
49
72
76
55
15
08
07
.04
.73
.86
.69
.17
.64
.86
42
.45
.87
.75

Energy
(keV)

l6.
17.
20.
27.
31.
33.
35.
.79
45.
48 .
50.
54,
58.
60.
63.
74.
.12
86.
92.
94 .
98.
105.
109.
113.
.24
118.
123.
131.
145.
165.
173.
176.
186.
188.
204.
208.
227.
242
246
.17
252.
290.

42

77

117

248

41
50
89
44
06
09
55

35
71
03
84
21
08
24
90

62
48
75
48
40
43
30

49
18
82
97
73
01
47
13
41
33
58
91
00
08

58
88

3-08-96 11:46:59 AM

Net Peak Net Area
Uncert.
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Area

.08E+03
.86E+04
.99E+03
. 79E+05
.22E+04
.07E+04
. 74E+04
. 14E+06
. 75E+03
.38E+05
.60E+04
.57E+03
.07E+02
.07E+04
.54E+02
.54E+03
.14E+03
.29E+05
.05E+03
.57E+03
.78E+03
.13E+05
.93E+02
.27E+03
.56E+03
.86E+03
.76E+06
.17E+02
.12E+02
.77E+03
.25E+02
.04E+04
.54E+02
.58E+03
.88E+03
.41E+03
.00E+02
.85E+02
.50E+02
.12E+05
.57E+02
.17E+03

REPORT

1
096

eNeoNeoNeNeNoNeNoBoloNoleRoNoloeNolololeleloloNeoNoeloleNoBoRoNoNoNoNoNoNoNolNoNeNoNolNoNoe

.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
.00

Co

NHPEPRPRPNMNNNNEFEFRENMNRNMNEFRRPODOODONNNUOWEEREOONEHNMNNNREREFFEFNMNORHOWWESEPRNOND

ntinuum
Counts

.53E+04
.36E+04
.55E+04
.98E+04
.29E+04
.02E+04
.98E+04
.42E+05
.29E+04
.62E+04
.65E+04
.90E+04
.37E+04
.34E+04
.66E+04
.86E+04
.94E+04
.77E+04
.69E+04
.61E+04
. 79E+04
.82E+04
.63E+04
.32E+04
.54E+04
. 74E+04
.60E+04
.95E+04
. 73E+04
.28E+04
.58E+04
.67E+04
.55E+04
.55E+04
.01E+04
.87E+04
.11E+04
.12E+04
.35E+04
.57E+04
.12E+04
. 77E+04
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Peak Analysis Report

Peak ROI

ROI

WWNo. 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

6
w;
68

2 RE X

M

m
F

1695-
1845-
2018-
2132-
2186-
2308-
2455-
2554 -
2619-
2662-
2749-
2976-
3209-
3348-
3402-
3455-
3489-
3489-
3597-
3597-
3654 -
3822-
3864-
3901-
3981-
4015-

1709
1870
2044
2149
2211
2324
2480
2582
2637
2689
2778
3005
3232
3373
3431
3489
3527
3527
3633
3633
3686
3842
3894
3918
4015
4035

First peak in
Other peak in
Fitted singlet

Errors quoted at

Peak

centroid

1704.
1856.
2032.
2141.
.79
2317.
2470.
2566.
2628.
2675.
2761.
2993.
3219.
3360.
3416.
3467.
3503.
3518.
3609.
3624.
3671.
3830.
.91

2196

3876

3907.
3997.
4026.

a multiplet region
a multiplet region

0.000 sigma

36
58
17
71

00
40
00
31
29
92
03
02
19
69
88
18
31
70
99
32
52

81
77
27

3-08-96 11:47:03 AM

Energy
(keV)

295.
321.
352.
371.
380.
.75
428.
444 .
455.
463.
478.
518.
558.
582.
592.
601.
607.
610.
625.
628.
636.
664
.28

401

672

677.
693.
698.

50
90
35
35
90

35
93
74
89
91
99
18
67
46
34
46
09
94
59
63
23

64
24
18

Net Peak Net Area
Uncert.

WS PPN R EAEENPEPHEWREREREWERERWRENDPE WO

Area

.26E+02
.55E+03
.67E+03
.10E+03
.07E+03
.56E+03
.55E+04
.96E+03
.37E+03
.55E+04
.71E+03
.57E+02
.20E+03
.12E+03
.28E+04
.71E+04
.75E+03
.30E+03
.38E+03
.60E+02
.06E+04
.77E+02
.89E+03
.67E+02
.16E+03
.58E+03

leloloNoNeoNoNoNoNoloNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNel

.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

WHNPF O PR R e

ntinuum
Counts

.22E+04
. 79E+04
. 75E+04
.19E+04
.68E+04
.15E+04
.68E+04
. 77E+04
. 16E+04
.64E+04
. 72E+04
.84E+04
.17E+04
.19E+04
.37E+04
.54E+04
.10E+04
.16E+04
.03E+04
.25E+04
.41E+04
.00E+03
.28E+04
.05E+03
.30E+04
.15E+03

Page
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Fkdekd GAMMA SPECTRUM ANALYSTIS Fkekkk
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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

3-08-96 11:47:45 AM

. Attenuation NOPI-115-GAM4

NOPI-115-GAM4 attenuation
NP115AT2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-06-96 12:30:31 PM

1800.0 seconds
1994 .0 seconds

1-16-96
29227272722
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d Tk PEAK LOCATE REPORT FAFAE
':7‘:7‘:*k**k7%7'(7‘:7':7‘(7‘:*7’:7‘(**7\'*7':*7'(***7‘<7‘:7‘:7‘<7‘<**7‘:*7':7‘:7‘<**7‘:7‘:7‘:**7':>‘<***v'c*7'<*7‘:**7‘:7‘:*****7‘(*7‘:7‘:****

Detector Name: DETOl
Sample Title: Attenuation NOPI-115-GAM4
Peak Locate Performed on: 3-08-96 11:47:38 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 0.5206 8.21 3.69
2 95.13 0.3423 16.41 3.40
3 101.64 0.1285 17.51 27.20
4 122.32 0.2444 21.18 8.19
5 158.78 0.0539 27.43 164.17
6 184.00 0.2164 31.05 21.35
7 191.69 0.1657 33.10 21.38
8 205.38 0.0736 35.54 91.64
9 224 .24 0.2726 38.13 7.64
10 248.80 0.0405 42.79 321.63
11 269.31 0.3356 45.35 4.72
12 281.21 0.0505 48.70 182.26
13 288.97 0.0726 50.03 88.30
. 14 307.80 0.4303 53.41 3.31
15 316.52 0.2151 54.79 8.21
16 336.14 0.2735 58.16 4.09
17 346.90 0.0993 60.08 46.28
18 432.37 0.2595 74.86 6.58
19 445 .20 0.2088 77.07 7.80
20 499.99 0.0374 86.61 310.80
21 535.06 0.3447 92.75 3.32
22 568.87 0.2887 98.40 5.13
23 608.18 0.0392 105.39 248.80
24 631.30 0.3535 109.18 3.27
25 653.70 0.2225 113.32 7.46
26 674.83 0.2644 117.30 6.79
27 682.81 0.2360 118.50 4.77
28 710.66 0.0221 123.17 719.03
29 779.05 0.3864 134.72 3.19
30 842.93 0.2835 146.10 4.10
31 956.44 0.2168 165.77 4.92
32 997.78 0.2152 172.97 8.11
33 1018.02 0.0545 176.47 105.02
34 1073.76 0.2540 186.17 3.55
35 1086.88 0.1100 188.40 26.12
36 1178.60 0.1887 204 .16 9.39
37 1201.08 0.2004 208.20 8.00
38 1316.76 0.2564 228.30 4.37
39 1397 .86 0.2836 242 .43 3.55
W 0 1431.40 0.0391 248.17 173.34
41 1678 .48 0.1757 291.05 7.75



Peak Locate Analysis Report 3-08-96 11:47:46 AM Page

Peak  Centroid Centroid Energy Peak
W No. Channel  Uncertainty (keV) Significance

42 1704.06 0.2277 295.93 5.41
43 1856.51 0.1968 321.99 4.53
b4 2032.19 0.1567 352.32 8.41
45 2141.74 0.0991 371.37 24 .42
46 2196.49 0.1204 380.98 15.76
47 2316.56 0.1531 401.65 9.67
48 2470.44 0.0455 428.36 102.07
49 2566.29 0.1096 444 .96 16.91
50 2627.96 0.1583 455.69 8.34
51 2675.32 0.0619 463.93 53.24
52 2761.24 0.1475 478.79 9.61
53 3219.15 0.1499 558.28 7.97
54 3360.27 0.0910 582.73 23.37
55 3416.65 0.0522 592.44 66.96
56 3467 .68 0.0570 601.32 55.66
57 3503.00 0.0847 607.47 26.10
58 3518.95 0.1999 610.11 5.99
59 3610.10 0.1446 626.02 9.04
60 3626.13 0.2335 628.77 3.20
61 3671.66 0.0665 636.61 40.58
62 3750.05 0.2308 650.19 3.01
63 3876.70 0.1404 672.02 8.80
64 3906.75 0.2243 677.56 4.12
65 3997 .88 0.0741 693.24 31.26
w 66 4028.87 0.1019 698.62 19.32

Errors quoted at 0.000 sigma
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P+ PEAK ANALYSTIS REPORT Fedkdk
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Detector Name: DETOl
Sample Title: Attenuation NOPI-115-GAM4
Peak Analysis Performed on: 3-08-96 11:47:43 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 44 - 52 47.83 8.21 7.12E+02 0.00 1.83E+04
M 2 87- 108 95.12 16.41 5.77E+03 0.00 2.32E+04
m 3 87- 108 101.43 17.51 1.92E+04 0.00 2.36E+04
4 119- 130 122.60 21.18 1.74E+03 0.00 2.73E+04
5 156- 167 158.66 27 .43 4 . 05E+05 0.00 5.17E+04
M 6 170- 197 179.51 31.05 9.65E+04 0.00 3.40E+04
m 7 170- 197 191.34 33.10 1.04E+04 0.00 3.45E+04
8 197- 211 205.40 35.54 4. 47E+04 0.00 5.52E+04

9 214- 227 220.37 38.13 7.61E+03 0.00 6.89E+04

10 234- 258 247.20 42.79 1.17E+06 0.00 1.47E+05
11 258- 272 261.98 45.35 6.89E+03 0.00 4 87E+04

M 12 272- 299 281.30 48.70 2 .47E+05 0.00 2. 64E+04
2 3 272- 299 288.95 50.03 6.77E+04 0.00 1.71E+04

4 304- 323 308.44 53.41 4 .19E+02 0.00 1.49E+04
m 15 304- 323 316.41 54.79 2.33E+03 0.00 1.76E+04
16 331- 340 335.82 58.16 1.21E+03 0.00 1.53E+04
17 340- 354 346.92 60.08 1.11E4+04 0.00 2.38E+04
18 425- 438 432.17 74.86 6.11E+02 0.00 2.65E+04
19 438- 449 444,90 77.07 2.39E+03 0.00 2.32E+04
20 487- 512 499 .89 86.61 3.36E+05 0.00 6.81E+04
21 531- 539 535.30 92.75 5.02E+02 0.00 2.41E+04
22 562- 575 567 .87 98.40 8.47E+02 0.00 3.56E+04
23 599- 621 608.19 105.39 2.16E+05 0.00 5.64E+04
24 623- 634 630.06 109.18 6.15E+02 0.00 2.89E+04
25 649- 658 653.90 113.32 1.65E+03 0.00 2.59E+04
M 26 661- 696 676.88 117.30  4.47E+03 0.00 6.92E+04
m 27 661- 696 683.77 118.50 6.88E+03 0.00 6.79E+04
28 696- 724 710.72 123.17 1.79E+06 0.00 6.83E+04
29 771- 782 777.29 134.72 4.24E+02 0.00 1.67E+04
30 839- 848 842 .94 146.10 4 .43E+02 0.00 1.35E+04
31 948- 968 956.34 165.77 2.41E+03 0.00 2.58E+04
32 994- 1002 997.82 172.97 7.12E+02 0.00 1.06E+04
33 1011- 1029 1018.01 176.47 4 .19E+04 0.00 2.07E+04
M 34 1067- 1093 1073.96 186.17 7.88E+02 0.00 1.55E+04
m 35 1067- 1093 1086.84 188.40 5.33E+03 0.00 1.57E+04
36 1168- 1186 1177.66 204.16 1.62E+03 0.00 2.15E+04
37 1196- 1207 1200.98 208.20 9.17E+02 0.00 1.38E+04
38 1313- 1324 1316.89 228.30 3.51E+02 0.00 1.30E+04
W©Bo 1391- 1405 1398.37 242 .43 3.68E+02 0.00 1.71E+04
40  1423- 1450 1431.46 248 .17 1.12E+05 0.00 2.95E+04
41 1668- 1690 1678.72 291.05 2.22E+03 0.00 1.83E+04
42 1692- 1724 1706.82 295.93 1.80E+03 0.00 2.52E+04



Peak Analysis Report

Peak ROI

ROI

WWNo. 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

w

5 =8 X

1848-
2025-
2130-
2190-
2309-
2458 -
2556-
2617-
2663-
2751-
3209-
3349-
3397-
3450-
3492-
3492-
3601-
3601-
3655-
3739-
3861-
3895-
3982-
4022 -

1867
2039
2151
2213
2323
2485
2583
2640
2692
2772
3231
3374
3430
3483
3529
3529
3634
3634
3687
3759
3887
3915
4011
4035

M = First peak in

m
F

Other peak in
Fitted singlet

Errors quoted at

Peak

centroid

1857.
2032.
2141,
2197.
.42

2316

2470.
2566.
2628.
2675.
2761.
3219.
3360.
3416.
3467 .
3503.
4l

3518

3610.
3626.
3671.
3749.
3875.
3907.
T4
.80

3997
4028

a multiplet region
a multiplet region

0.000 sigma

10
00
82
23

43
14
04
57
22
59
56
52
74
19

16
01
24
55
42
38

3-08-96 11:47:47 AM

Energy
(keV)

321.
352.
371.
380.
401.
428.
4bt
455,
463.
478.
558.
582.
592.
601.
607.
610.
626.
628.
636.
650.
672.
677.
693.
698.

99
32
37
98
65
36
96
69
93
79
28
73
44
32
47
11
02
77
61
19
02
56
24
62

Net Peak Net Area
Uncert.

NP RPWRFRFOROYOPERERPRPNNPRERERREEERERENPERERE

Area

.49E+03
.43E+03
.18E+03
.95E+03
.21E+03
.61E+04
.59E+03
.40E+03
.61E+04
.36E+03
.44E+03
.02E+03
.37E+04
. 76E+04
.79E+03
.84E+02
.35E+03
.93E+02
.07E+04
.19E+02
.57E+03
.29E+02
.96E+03
.17E+03

loNeNeoNeRoNeoNoNeRoBoNoNoNoloNoRoloBolNoNeRoNoNoNol

.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

= = 00 00 2 00 2 O R b S b e RS e s D

ntinuum
Counts

.38E+04
.93E+03
.46E+04
.60E+04
.05E+04
.81E+04
. 72E+04
.48E+04
. 75E+04
.29E+04
.13E+04
.20E+04
.52E+04
.48E+04
.44E+03
.13E+04
.81E+03
. 18E+04
.43E+04
.79E+03
.16E+04
.54E+03
.12E+04
.94E+03

Page
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SPECTRTUM

ANALYSTIS Fokdekex
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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

3-08-96 11:48:21 AM

: Attenuation NOPI-116-GAM4

NOPI-116-GAM4 attenuation
NP116AT?2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-06-96 2:12:38 PM
1800.0 seconds
1991.0 seconds

1-16-96
2922722727
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Peak Locate Analysis Report

3-08-96 11:48:22 AM

Page 2
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LOCATE
7'*******7‘:*7’:7‘:******7‘:7‘:*7‘:7'<7'<*7':v‘c~k7‘:~k7':7‘:7‘:**7‘:7‘(*****7‘(****7‘(7'c7‘(7%**************7:**7‘:*7‘:

L+

PEAK

Detector Name:
Sample Title:
Peak Locate Performed on:
Peak Locate From Channel:
Peak Locate To Channel:
Peak Search Sensitivity:

Peak
No.

Centroid
Channel

95

101.
122.
158.
191.
205.

224

248,
281.
289.
316.
346.
432.
444
500.
568.
608.
653.
675.
683.
710.
759.
843.
956.
997.

1018
1074
1087
1179
1201
1316
1431
1678
1704
1853
2032
2142
2196
2316
2470
2566

.14
76
28
85
80
45
.42
89
26
01
74
94
38
91
04
23
28
54
07
39
75
47
20
86
61
.14
.01
.07
.13
.19
.28
.65
.96
.34
.95
.35
.27
.89
.70
.75
.55

DETO1

REPORT

Attenuation NOPI-116-GAM4

Centroid
Uncertainty

ocNeoNeoNeoNoNeoNoNoNoNoNoNeNolNoeNeNelollelNolelelo e lolle ol ol oo llo ool la ol oo io oo RNel

.3810
.1327
.2361
.0541
.1631
.0750
.2838
.0405
.0513
.0728
.2400
.0979
.2715
.24272
.0374
.3381
.0389
.2218
.2481
.2333
.0223
.2620
.2848
.2178
.2130
.0543
.2532
.1085
.1939
.2148
.2525
.0391
.1653
.2345
.2186
.1901
.1004
.1199
.1676
.0452
.10438

3-08-96 11:48:15 AM

4

Energy

(keV)

l6.
17.
20.
27.
31.
35.
38.
42.
48 .
50.
54,
60.
74.
77.
86.
98.
105.
112.
117.
118.
123.
131
146.
165.
173.
176.
186.
188.
204.
208.
228.
248.
291.
295.
321.
352.
371.
380.
401.
428.
444

43
52
95
4y
35
54
21
80
72
04
86
10
94
08
63
52
41
88
17
52
20

.79

11
78
11
49
16
44
42
19
22
21
07
50
81
50
41
94
63
40
96

1
096
3.00

Peak

Significance

3.
27.
9.
l61.
21.
88.
5.
322,
175.

105.

19

91
52
73
56
54
58
98
28
66
.01
.21
.22

.00
.73
.17
.43
.14

.14
.77
.24
.30
.65

.53
44
.86

.06
.50
.88
.37
.80
.16
.73
.94
.94
.43
.06
.04
.66
.00
22
.23

FeokdkN



Peak Locate Analysis Report

w

Peak

No.

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

Centroid Centroid
Channel Uncertainty
2628 .88 0.1441
2649 .14 0.2615
2675.66 0.0617
2702 .32 0.2106
2761.93 0.1501
3220.52 0.1524
3360.75 0.0922
3417 .12 0.0515
3468 .20 0.0565
3503.28 0.0865
3520.11 0.2483
3540.33 0.2389
3610.31 0.1410
3625.51 0.2432
3672.25 0.0670
3877 .48 0.1351
3907 .40 0.2062
3998.32 0.0732
4028 .43 0.0989

0.000 sigma

Errors quoted at

3-08-96 11:48:22 AM

Energy

(keV)

455.
459.
463.
468.
478.
558.
582.
592.
601.
607.
610.
614.
626.
628.
636.
672.
677.
693.
698.

81
45
94
60
91
32
78
52
40
49
26
02
08
63
73
39
61
32
41

Peak

Significance

10.

3.
53.

4.

9.

8.
21.
69.
.53
.28
.59
.26
.38
.82
.49
.96
.30
.68
.79

32
83
88
54
49
15
83
73

Page
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Peak Analysis Report

3-08-96 11:48:23 AM

----------------------------------------
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ANALYSTIS

PEAK

R AR A AR A A A AR AR A R R AR A N A R A A R AW A e L S L S A S L P L L S A e i g

REPORT

Fedekkk

Detector Name:
Sample Title:

DETO1

Attenuation NOPI-116-GAM4
3-08-96 11:48:19 AM

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak ROI
No. start

M 1 87-

m 2 87-

3 114-

4 156-

5 170-

6 198-

7 215-

8 234 -

M 9 279-

m 10 279-

11 311-

12 341 -

3 430-

4 438-

15 487 -

16 558 -

17 599-

18 639-

M 19 663-

m 20 663-

21 698-

22 752 -

23 838-

24 948 -

25 992-

26 1010-

M 27 1069-

m 28 1069-

29 1168-

30 1195-

31 1311-

32 1423-

33 1669-

34 1700-

35 1845-

36 2023-

37 2131-

38 2190-

.39 2307 -

40 2455-

41 2552-

M 42 2618-

Peak Analysis To Channel:

ROI
end

109
109
129
167
196
210
227
258
299
299
327
352
438
450
512
577
618
658
694
694
724
767
848
964
1008
1026
1100
1100
1188
1205
1323
1443
1690
1709
1867
2045
2154
2205
2323
2486
2578
2660

Peak

centroid

95

101.
121.
158.
181.
205.
220.
247.
281.
289.
316.
347.
432.
4i4
500.

568

608.
651.
676.
683.
710.
760.
842,
956.
998.

1018
1073
1087
1179
1200
1316
1431
1678
1704
1856
2033
2142
2197
2316
2470
2566
2628

.21
49
30
72
27
44
82
27
39
04
80
00
61
92
01
.57
28
39
12
86
84
41
99
37
67
.16
.89
.08
.22
.96
b4
.66
.82
.39
.08
.06
.07
.05
.30
.70
.19
.70

Energy
(keV)

16.
.52
20.

17

27
31

131

208

380

43

95

v
.35
35.
38.
42,
48 .
50.
54,
60.
74
77.
86.
98.
105.
112.
117.
118.
123.
.79
146.
165.
173.
176.
186.
188.
204.
.19
228.
248.
291.
295.
321.
352.
371.
.94
401.
428.
444
455,

54
21
80
72
04
86
10
94
08
63
52
41
88
17
52
20

11
78
11
49
16
44
42

22
21
07
50
81
50
41

63
40
96
81

Net Peak Net Area
Uncert.

R PPN HREFPRPWNFONFRPUODOERERPRPNDNUOONRFOOWNNRFE WREOoORRFRPONRE NP WWwWRE LU

4

Area

.32E+03
.86E+04
.52E+03
.93E+05
. 27E+05
.85E+04
.57E+03
.15E+06
.27E+05
.59E+04
.69E+03
.19E+04
. 14E+02
. 73E+03
.32E+05
.11E+03
.13E+05
.07E+03
.95E+03
.14E+03
. 77E+06
.81E+02
.15E+02
.65E+03
.22E+03
.16E+04
L42E+02
.55E+03
.43E+03
.68E+02
.70E+02
.12E+05
.67E+03
.85E+02
.72E+03
.15E+03
.12E+03
.68E+03
.20E+03
.65E+04
.12E+03
.49E+03

1
096

ecNeoNeoNoNoNoNoNoNoNoNoNoNoNoNoNoRoNoNolelelNolNoelloNelloleNolNoNelNoelloleolololNollol ol ool oo

.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
.00

rigriarier) WKWK KRR KWHXR

Continuum

PPN RPFRPPRPRPPRPOFERNRPEHENNHERERRNEHENNOOCUOUDOROERPRPOONEPERERENREPENEREOPROORWNDDN

Counts

.49E+04
.29E+04
.43E+04
.99E+04
.12E+04
.32E+04
.45E+04
.44E4+05
.17E+04
.82E+04
.L4T7E+04
.80E+04
.68E+04
.4T7E+04
. 70E+04
.98E+04
.93E+04
.01E+04
.05E+04
.97E+04
.17E+4+04
.28E+04
.46E+04
.06E+04
.90E+04
.85E+04
.30E+04
.52E+04
.37E+04
.26E+04
.37E+04
.23E+04
. 71E+04
.02E+03
.56E+04
.51E+04
.57E+04
.06E+04
.16E+04
.00E+04
.64E+04
.23E+04



Peak Analysis Report

Peak ROI

ROI

WWNo. start end

m 43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

82 =88 =

=
I

I

T8

I"rs quoted at 0.000 sigma

2618-
2660-
2696 -
2751-
3206-
3349-
3403 -
3449 -
3487 -
3487 -
3487 -
3600-
3600-
3655-
3866-
3900-
3985-
4019-

2660
2685
2710
2771
3231
3375
3432
3487
3557
3557
3557
3636
3636
3685
3889
3918
4009
4035

= First peak in
Other peak in
= Fitted singlet

Peak

centroid

2649.
2675.
2702.
2761.
3219.
3360.
3416.
3468.
3503.
3519.
3541.
3610.
3625.
3671.
3877.
3907.
3998.
.60

4027

a multiplet region
a multiplet region

69
62
45
92
82
86
98
18
34
28
00
50
21
95
56
65
20

3-08-96 11:48:23 AM

Energy
(keV)

459.
463.
468 .
478.
558.
.78
592.
601.
607.
610.
614,
626.
628.
636.
672.
677.
693.
698.

582

45
94
60
91
32

52
40
49
26
02
08
63
73
39
61
32
41

Net Peak Net Area
Uncert.

MOV R U RN REREREE

Area

.16E+02
.54E+04
.13E+02
.50E+03
.60E+03
.18E+03
.29E+04
. 73E+04
.93E+03
.79E+02
.90E+02
.43E+03
.89E+02
.03E+04
.36E+03
.34E+02
. 74E+03
.83E+03

QO OO OO ODODODODOOCOOOO OO0

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

Co

N OSSN HHORHFERR P P& o e

ntinuum
Counts

.18E+04
.53E+04
.86E+03
.22E+04
.25E+04
.23E+04
.37E+04
. 71E+04
.18E+04
L 24E+04
.26E+04
.25E+03
.26E+04
.34E+04
.05E+04
.36E+03
.72E+03
.40E+03

Page

5
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GAMMA SPECTRTUM ANALYSTIS
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Fededekt ket

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

3-08-96 11:48:58 AM

Attenuation NOPI-117-GAM4
NOPI-117-GAM4 attenuation
NP117AT2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-06-96 2:59:12 PM
1800.0 seconds
1991.1 seconds

1-16-96
277222727
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F Rk P EAK LOCATE REPORT Fhkkk
'cv‘:v‘cv‘r**v‘ﬁ'cv‘c*7’:7‘:*7':******7‘:*7‘:7‘:7‘:7‘:7‘(3‘:7‘:7‘:*7‘<7'(7'<7‘<*7‘<7‘:7‘:*7‘<*7‘:***7'<~k*****7':**7‘(7‘:7‘:*7‘:***7‘:>‘c7‘<7‘r**>‘c

Detector Name: DETO1
Sample Title: Attenuation NOPI-117-GAM4
Peak Locate Performed on: 3-08-96 11:48:51 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 30.00 0.5256 5.28 3.62
2 101.67 0.1334 17.21 27.19
3 122 .41 0.2379 21.01 10.51
4 158.82 0.0544 27.44 160.21
5 184.00 0.2237 31.06 19.99
6 191.79 0.1686 33.06 20.49
7 205.40 0.0746 35.54 88.79
8 224 .38 0.2847 38.19 6.11
9 248 .84 0.0406 42.79 320.14
10 262.00 0.1159 45.36 35.85
11 281.24 0.0512 48.71 176.32
12 288.99 0.0730 50.03 87.73
13 316.50 0.2429 54.82 6.65
14 346 .92 0.0994 60.08 46.12
. 15 432.75 0.2443 74.97 5.89
16 444 .52 0.2526 77.06 5.82
17 500.01 0.0373 86.62 312.05
18 608.22 0.0392 105.39 246 .54
19 653.76 0.2089 113.08 9.33
20 675.17 0.2222 117.19 9.28
21 683.09 0.2340 118.57 4.66
22 710.68 0.0221 123.18 724 .87
23 759.49 0.2706 131.73 4.63
24 843.01 0.2844 146.07 4.07
25 956.91 0.2297 165.54 4.70
26 997.53 0.2379 172.95 5.61
27 1018.03 0.0544 176.46 105.88
28 1086.83 0.1088 188.48 26.75
29 1178.56 0.1985 204.35 7.35
30 1201.37 0.2206 208.29 6.79
31 1431 .44 0.0390 248.17 175.15
32 1678.52 0.1791 290.95 6.77
33 1704.02 0.2624 295.49 4.35
34 1712.07 0.3565 296.76 3.18
35 1856.41 0.1992 321.71 3.49
36 2031.61 0.1945 352.36 6.09
37 2141 .81 0.1006 371.33 23.96
38 2196.82 0.1213 380.89 14.89
39 2316.33 0.1602 401.66 8.25
wWw 40 2470.48 0.0452 428.36 103.79
41 2566 .43 0.1079 444 .95 17.48



C

Peak Locate Analysis Report 3-08-96 11:48:59 AM Page

Peak  Centroid Centroid Energy Peak
W VNo. Channel  Uncertainty (keV) Significance
42 2628.38 0.1504 455.75 8.47
43 2675.31 0.0619 463.90 53.73
44 2701.93 0.2569 468 .84 3.50
45 2761.12 0.1493 478.77 9.67
46 2992.76 0.2559 518.96 3.26
47 3218.49 0.1511 558.37 8.83
48 3360.59 0.0904 582.74 23.74
49 3416.79 0.0514 592.48 69.72
50 3467.78 0.0567 601.34 57.06
51 3503.12 0.0857 607 .47 25.52
52 3519.40 0.2449 610.19 4.11
53 3542.09 0.2393 614.11 3.77
54 3609.76 0.1515 625.81 8.03
55 3671.90 0.0665 636.68 40.40
56 3712.05 0.2568 643.61 3.66
57 3876.88 0.1377 672.38 9.57
58 3907.32 0.2042 677 .47 3.98
59 3997.92 0.0730 693.20 31.48
60 4028.12 0.0991 698.57 18.06

Errors quoted at 0.000 sigma
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Peak Analysis Report

3-08-96 11:49:00 AM

---------------------------------------------------------------

Detector Name:
Sample Title:

PEAK

DETO1
Attenuation NOPI-117-GAM4

ANALYSTIS

Yo v Yo v T T vk T v v e v v v vk v Y e Y T v v v sk v S v v e v v e v s s dke v e sl el e e e e e e e e e e e e e e e e e e e e e e e e ke e e e ek

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak ROI
No. start

1 27 -

2 88-

3 114-

4 156-

M 5 170-

m 6 170-

7 197-

8 215-

9 234 -

10 258-

M 11 271-

m 12 271-

'3 312-

4 341 -

15 427 -

16 438 -

17 487 -

18 598-

19 645-

M 20 664-

m 21 664 -

22 700-

23 754 -

24 839-

25 941 -

26 994 -

27 1006-

28 1079-

29 1173-

30 1195-

31 1424-

32 1668-

M 33 1698-

m 34 1698-

35 1842-

36 2025-

37 2131-

38 2187-

9 2308-

40  2459-

41 2553-

M 42

2622-

Peak Analysis To Channel:

ROI
end

35
108
130
167
197
197
210
227
258
266
299
299
326
351
438
451
512
618
658
696
696
724
769
847
965

1006
1027
1098
1186
1207
1443
1689
1722
1722
1864
2041
2152
2205
2327
2483
2582
2688

Peak

centroid

30
99

121.
158.
179.
191.
205.
220.
247
262.
281.
288.
316.
346.

432

VIV
499 .
608.
652.
676.
684.
710.
760.

842

955.

997
1017
1087
1178
1201
1431
1678
1704
1711
1855
2032
2141
2196
2316
2470
2566
2628

.93
.72
61
69
57
13
42
68
22
05
33
98
60
94
.79
83
92
20
53
21
18
75
07
.77
02
.74
.99
.28
.78
.48
.48
.14
.33
.64
47
.20
.63
.71
.48
o
.12
.36

Energy
(keV)

5.
17.
21.
27.
31.
33.
35.
38.
42.
45.
48
50.
54,
60.
74,
77.
86.

105.
113.
117.
118.
123.
131.
146.
165.
172.
176.
188.
204.
208.
248.
290.
295.
296.
321.
352.
371.

380.
401.
428.

L4l
455.

28
21
01
44
06
06
54
19
79
36

.71

03
82
08
97
06
62
39
08
19
57
18
73
07
54
95
46
48
35
29
17
95
49
76
71
36
33
89
66
36
95
75

3-08-96 11:48:56 AM

Net Peak Net Area
Uncert.

R AP RPRNPPOHEF WU OO U UUNPOOE NP NWORHREMEONORR OSSR WO WWN &S

4

Area

.60E+02
.28E+04
.40E+03
.84E+05
.42E+04
.03E+04
.46E+04
.22E+03
.14E+06
.99E+03
.42E+05
.69E+04
.50E+03
.18E+04
. 14E+03
.29E+02
.33E+05
.13E+05
.90E+03
.82E+03
.11E+03
.77E+06
. 14E+02
.58E+02
.87E+03
.35E+02
.13E+04
.53E+03
.16E+03
.37E+02
.11E+05
.26E+03
L47E+02
. 70E+02
.41E+03
.12E+02
.56E+03
.73E+03
.34E+03
.61E+04
.20E+03
.42E+03

REPORT

1
096

eNoNoNeoNoNeoNoNoNoNoNoNoNeNoRoNeNeNollelNoe ol oo lNollolo ol oo RN ol oliolol ool olioliol o el o)

.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
.00

Co

P R R R PR PRPRRRPRPARERNNEFERRONNNPEPOHENMNOSNNOOWLWOOORNNENREFEFNNNREPOSOWWESWEND

ntinuum
Counts

.02E+04
.35E4+04
.63E+04
.95E+04
.32E+04
. 72E+04
.00E+04
.48E+04
.44E+05
. 78E+04
.51E+04
.63E+04
.21E+04
. 71E+04
.25E+04
. 78E+04
. 77E+04
.27E+04
.56E+04
.56E+04
.04E+04
.63E+04
.25E+04
.22E+04
.05E+04
.49E+04
.L4E+04
.21E+04
.62E+04
.52E+04
.10E+04
.73E+04
.02E+04
.02E+04
.60E+04
.11E+04
LL2E+04
.25E+04
.37E+04
.60E+04
.84E+04
.05E+04

FhkNkk



Peak Analysis Report

Peak ROI

ROI

WNo. start end

m 43
44
45
46
47
48
49
50

M 51

52

m 53
54
55
56
57
58
59
60

=

2622-
2694 -
2752-
2984 -
3210-
3348-
3402 -
3449-
3488-
3488-
3488-
3594-
3654-
3705-
3859-
3894-
3979-
4021 -

2688
2715
2769
3001
3234
3377
3430
3488
3549
3549
3549
3619
3689
3720
3894
3918
4010
4035

M = First peak in

B

' © S quoted at 0.000 sigma

Other peak in
= Fitted singlet

Peak

centroid

2675.
2703.
2761.
2992.
3220.
3360.
3416.
3467.
3503.
3518.
3541.
3608.
3671.
3711.
.47

3906.
©3997.
.48

3877

4028

a multiplet region
a multiplet region

35
87
10
86
09
63
77
87
21
87
48
94
62
61

81
56

3-08-96 11:49:00 AM

Energy
(keV)

463.
468.
478.
518.
558.
582.
592.
601.
607.
610.
6l4.
625.
636.
643.
672.
677.
.20
698.

693

90
84
77
96
37
74
48
34
47
19
11
81
68
61
38
47

57

Net Peak Net Area
Uncert.

N~d~NdPP NP RERENNEERR O B

Area

.55E+04
.55E+02
.54E+03
.62E+02
.24E+03
.29E+03
.30E+04
. 76E+04
. 78E+03
.19E+02
.39E+02
.59E+02
.10E+04
.06E+02
.79E+03
.95E+02
.09E+03
.33E+03

leNeoNeoNeoRoloNoNeoNeNeNololNoNoNolNoRolNol

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

Continuum

N ORFROHREMERFRRRRR BB &

Counts

.38E+04
.30E+04
.05E+04
.09E+04
.22E+04
.36E+04
.30E+04
. 74E+04
.11E+04
.18E+04
.08E+04
.15E+04
.51E+04
.47E+03
.48E+04
.68E+03
.18E+04
.15E+03

Page
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Fededkedek

GAMMA SPECTRUM

Fekededek

ANALYSTIS

B B B B L T e R b b R R S R R R e S e S e A R e T R o

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

3-08-96 11:49:36 AM

Attenuation NOPI-118-GAM4
NOPI-118-GAM4 attenuation
NP118AT2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-06-96 3:33:36 PM
1800.0 seconds
1991.7 seconds

1-16-96
299297277
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B b b B S b e S P B L U

w Ak PEAK LOCATE REPORT Fekkk
*.'%**w*x**************************w**************************************

Detector Name: DETO1l
Sample Title: Attenuation NOPI-118-GAM4
Peak Locate Performed on: 3-08-96 11:49:30 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

1 101.82 0.1347 17.38 26.88
2 122.36 0.2493 21.18 7.40
3 158.86 0.0553 27 .44 154.06
4 184 .00 0.2234 31.06 20.04
5 191.77 0.1634 33.10 22.30
6 205.43 0.0758 35.55 86.68
7 248,90 0.0407 42 .82 318.89
8 262 .02 0.1168 45 .37 35.73
9 281.27 0.0515 48.71 174.42
10 289.03 0.0728 50.04 88.37
11 316.82 0.2661 54 .69 5.97
12 346.95 0.0986 60.09 47.20
13 500.04 0.0373 86.63 312.76
14 608.30 0.0389 105.41 244 .24
. 15 653.52 0.2411 113.15 5.93
16 675.58 0.2283 117.26 8.44
17 683.59 0.2356 118.56 4.10
18 710.76 0.0222 123.20 733.30
19 760.15 0.3061 131.65 4.06
20 843 .06 0.3083 146 .14 3.26
21 957.40 0.2327 165.71 3.48
22 997.15 0.2259 172.98 7.84
23 1018.20 0.0546 176.50 104 .96
24 1087.01 0.1089 188.46 26.68
25 1178.97 0.1884 204,36 8.07
26 1201.50 0.2023 208.23 7.80
27 1247.25 0.3506 216.53 3.19
28 1340.80 0.3314 232.48 3.04
29 1417.70 0.2948 245 .84 3.61
30 1431.66 0.0390 248 .20 176.38
31 1457.33 0.2940 252 .88 3.90
32 1678.84 0.1830 290.79 6.06
33 1855.41 0.1983 321.89 5.40
34 2032.03 0.2650 352.40 3.76
35 2142 .27 0.0994 371.43 24.77
36 2197.19 0.1174 380.99 17.32
37 2316.89 0.1474 401.68 9.87
38 2470.83 0.0452 428 .41 104 .98
39 2566 .42 0.1041 445,05 18.95
W 40 2628.83 0.1571 455.90 9.18
41 2675.73 0.0617 463 .96 55.63



Peak Locate Analysis Report

Peak

W \No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

Centroid Centroid
Channel  Uncertainty
2702.41 0.2484
2762.20 0.1483
3219.51 0.1493
3360.91 0.0925
3417 .31 0.0511
3468.27 0.0563
3503.58 0.0849
3610.60 0.1400
3628.58 0.2208
3672.38 0.0664
3751.59 0.2348
3876.83 0.1367
3906.49 0.1702
3998.37 0.0733
4028.33 0.0978

0.000 sigma

Errors quoted at

3-08-96 11:49:37 AM

Energy

(keV)

468.
478.
558.
582.
592.
601.
607.
626.
629.
636.
650.
672
677.
693.
698.

80
88
41
74
56
41
45
10
09
73
36

.27

53
32
33

Peak

Significance

3.
10.
9.
22.
70.
57.
26.
9.
.14
41.
3.
.05
6.
32.
18.

4

9

84
19
10
46
24
41
00
33

22
19

80
03
32

Page
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Peak Analysis Report
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Detector Name:
Sample Title:

TRk ek fe ke e b e e e ek

PEAK

DETO1
Attenuation NOPI-118-GAM4

3-08-96 11:49:39 AM

L N T T N N P
WHHEWHHHKHHKARARAARNE

ANALYSTIS

Fede e e de A de e ek e Yo Yo e A e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak Analysis To Channel:

Peak ROI ROI
No. start end

1 94- 109

2 119- 130

3 156- 167

M 4 170- 197
m 5 170- 197
6 197- 209

7 242- 258

8 258- 267

M 9 271- 299
m 10 271- 299
11 306- 321
12 342- 353
'3 487- 512
W: s599- 621
15 639- 659

M 16 661- 697
m 17 661- 697
18 697- 724
19 752- 766
20 835- 850
21 947- 966
22 993- 1007
23 1007- 1028
24 1081- 1097
25 1173- 1184
26 1194- 1205
27 1244- 1256
28 1337- 1344

M 29 1412- 1445
m 30 1412- 1445
31 1453- 1467
32 1664- 1688
33 1847- 1866
34 2028- 2039
35 2130- 2150
36 2185- 2208
37 2309- 2324
38 2454- 2485

9 2557- 2582
.40 2621- 2638
41 2662- 2692
42  2695- 2716

Peak

centroid

100.
122.
158.
179.
191.
205.
247 .
262.
281.
289.
315.
346.
499 .
608.
652.
676.
684 .
710.
759.
843.
955.
997.

1018
1087
1178
1201
1249
1341
1418
1431
1458
1677
1856
2032
2142
2197
2316
2470
2566
2629
2675
2703

73
64
72
58
34
47
37
11
38
03
83
96
99
30
91
61
13
85
58
13
98
91
.18
.14
.87
.16
.00
.01
.01
.65
.62
.22
.53
47
.17
.29
.61
.74
.70
.27
.74
.65

Energy
(keV)

17.
21.
27.
31.
33.
35.
42
45,
48.
50.
54.
60.
86.
105.
113.
117.
118.
123.
131.
146.
165.
172.
176.
188.
204
208.
216.
232.
245,
248.
252.
.79
321.
352.
371.
380.
401.
428.
445 .
455 .
463 .
468 .

290

38
18
44
06
10
55
82
37
71
04
69
09
63
41
15
26
56
20
65
14
71
98
50
46
36
23
53
48
84
20
88

89
40
43
99
68
41
05
90
96
80

3-08-96 11:49:34 AM

Net Peak Net Area
Uncert.

NP WA ERERPRPNMNURPENPFORPRUVBDEREONOOCTORFRNERFEFNWREFON O SRR O W -

4

Area

. 73E+04
.88E+03
.57E+05
.83E+04
.03E+04
.43E+04
.11E+06
.01E+03
.41E+05
.66E+04
.90E+03
.21E+04
.31E+05
.15E+05
.37E+03
.27E+03
.11E+03
. 79E+06
.26E+02
.49E+02
.66E+03
.49E+02
.16E+04
.77E+03
.18E+03
.95E+02
.01E+02
. 78E+02
.72E+02
.13E+05
.20E+02
.57E+03
.61E+03
.17E+02
.07E+03
.23E+03
.49E403
.68E+04
.39E+03
.40E+03
.56E+04
.12E+02

REPORT

1
096

eNeoNoNoBoNeNeNoRoBoRoeloNeloNoNoloReNoNeloRoNoNoloNoBoNoNoNoNoNoNoNeoNoNoNoNeoNeNeNeNe

.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
.00

Continuum

HPESEPENMNERPRPPRPRORPREHEPERPRPRROHRPREPENPENNMNNMNOOOSUVDOULDOORENREFENWRESEWLWWENDW

Counts

.53E+04
. 64E+04
.94E+04
. 37E+04
.43E+04
.58E+04
.03E+05
.07E+04
.44E+404
.63E+04
.32E+04
.81E+04
.96E+04
.83E+04
.47E+04
.98E+04
.48E+04
.68E+04
.13E+04
.13E+04
.43E+04
. 72E+04
.45E+04
.87E+04
.40E+04
.LOE+04
LL41E+04
.40E+03
.61E+04
.63E+04
.L4E+04
.97E+04
.37E+04
.13E+03
.41E+04
.58E+04
.12E+04
.07E+04
.61E+04
.11E+04
.84E+04
.29E+04

Page 4
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Peak Analysis Report

Peak ROI
W No. start end

43
44
45
46
47
48
49
m 50
51
52
53
54
55
56

=

M = First peak in a multiplet region
a multiplet region

[

o=
|

2753-
3210-
3343-
3404 -
3455-
3486 -
3589-
3589-
3656-
3743-
3866-
3898 -
3985-
4018-

ROT

2770
3234
3374
3431
3483
3514
3636
3636
3685
3760
3888
3918
4015
4035

Other peak in
= Fitted singlet

Errors quoted at

Peak

centroid

2761.
3220.
3360.
3417 .
3468 .
3503.
3610.
3627.
3671.
3750.
3876.
3907.
3998.
4027.

0.000 sigma

76
34
61
23
28
11
63
86
94
50
85
20
23
11

3-08-96 11:49:39 AM

Energy
(keV)

478

558.
582.
592.
601.
607.
626.
629.
636.
650.
.27

672

677.
693.
698.

.88

41
74
56
41
45
10
09
73
36

53
32
33

Net Peak Net Area
Uncert.

WU NEFE O N PO

Area

.15E+03
.85E+02
.70E+03
.38E+04
. 77E+04
.58E+03
.62E+03
.94E+02
.13E+04
.46E+02
.67E+03
.22E+02
.16E+03
.21E+03

o eoloNeoBeoNoNoRoeNoNoNoNolNoNol

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

Co

N H 0O~ H e s B

ntinuum
Counts

.08E+04
.26E+04
.46E+04
. 24E+04
. 28E+04
.30E+04
.32E+04
.21E+04
. 24E+04
.67E+03
.72E+03
.54E+03
.16E+04
.55E+03

Page

5
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Tk GAMMA SPECTRUM ANALYSTIS Fkkdkx
o e A R b e e e e e e e b e e e e e e R e R e e e e e e e e e e e e e e e b e e e e e e e e ket

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

3-08-96 11:50:17 AM

Attenuation NOPI-119-GAM4
NOPI-119-GAM4 attenuation
NP119AT?2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-06-96 4:09:43 PM
1800.0 seconds
1987.7 seconds

1-16-96
2992272727



4

Peak Locate Analysis Report 3-08-96 11:50:18 AM Page 2

e T R T A T T T T T S e S Yl s Y e s e e e b e e e e e R e e e e b R e e e e e e e e e e e e e

K kK P EAK LOCATE REPORT FxFkL
'7‘:7‘:*7‘:7‘:v%v':v'cv'cv'c***v‘cv‘ﬁ'c7‘<7'c*7‘<7'<*7':>'<7'<7‘:7‘<7‘<v'c7':*7'<*>'<>'<>'<7'<7':7':7‘:7‘:7':7‘:7‘<v‘c7‘<7‘<7‘:7':**7':7‘:7‘:**7‘:******7‘:***7‘:**

Detector Name: DETO1
Sample Title: Attenuation NOPI-119-GAM4
Peak Locate Performed on: 3-08-96 11:50:11 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 95.14 0.3555 16.44 4.97
2 101.80 0.1338 17.53 24,98
3 115.59 0.4237 20.00 3.29
4 122 .49 0.2418 21.14 8.70
5 158.84 0.0556 27.44 152.29
6 191.76 0.1677 31.35 21.02
7 205.44 0.0763 35.54 85.46
8 224 .38 0.2891 38.17 6.03
9 248.86 0.0409 42.79 317.18
10 262.03 0.1153 45.37 37.63
11 281.25 0.0515 48.71 174.29
12 289.01 0.0733 50.04 86.91
13 316.90 0.2481 54 .58 6.94
14 335.82 0.3069 58.15 5.20
- 15 346 .87 0.0996 60.08 46.36
16 432,99 0.3460 75.04 3.83
17 444 08 0.3647 76.93 3.05
18 500.02 0.0376 86.62 308.01
19 608.26 0.0392 105.40 244,60
20 646 .86 0.3817 112.18 4.07
21 653.80 0.2040 113.29 9.23
22 675.25 0.2421 117.25 7.13
23 683.29 0.2525 118.60 3.91
24 710.72 0.0222 123.19 724 .85
25 759.53 0.2670 131.70 4.58
26 956.87 0.2036 165.66 5.97
27 997.38 0.2229 172.93 6.86
28 1018.11 0.0544 176.48 105.96
29 1086.94 0.1096 188.44 26.53
30 1178.58 0.1915 204.40 9.29
31 1201.55 0.2247 208.64 5.85
32 1316.89 0.2286 228.31 4.95
33 1431.54 0.0391 248.19 173.05
34 1457.80 0.2505 252.83 4.16
35 1678.71 0.1675 290.93 7.48
36 1855.26 0.1787 321.80 5.15
37 2031.72 0.2163 352.30 5.58
38 2141 .94 0.1008 371.37 24,41
39 2196.76 0.1185 380.88 16.42
W 40 2316.79 0.1546 401.77 9.39
41 2470.62 0.0453 428.39 103.82



Peak Locate Analysis Report

Peak

Www VNo.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

Centroid Centroid
Channel  Uncertainty
2566.57 0.1069
2628.61 0.1623
2675.53 0.0615
2762.25 0.1491
3219.42 0.1604
3360.77 0.0920
3416.95 0.0512
3468.00 0.0565
3503.22 0.0855
3542.70 0.2191
3610.12 0.1502
3672.23 0.0674
3876.85 0.1284
3906.33 0.1915
3998.09 0.0716
4028.70 0.0989

0.000 sigma

Errors quoted at

3-08-96 11:50:18 AM

Energy

(keV)

44ty
455.
463.
478.
558.
582.
592.
601.
607.
614.
625.
636.
672.
677.
693.
698.

92
87
93
77
25
71
50
37
43
24
80
59
26
60
24
35

Peak

Significance

18.
8.
54.
10.
6.
.28

22

71.
58.
25.

4.

8.
39.
10.

4.
33.
19.

64
04
67
22
45

33
03
85
83
69
73
17
90
66
81

Page
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Peak Analysis Report

3-08-96 11:50:19 AM

W WA WKW R W R WKWK WKW W R R W WN R R WA RN R R RN R R RRNR

PEAK

g

Detector Name:
Sample Title:

DETO1
Attenuation NOPI-119-GAM4

ANALYSTIS

B o e R e D R b B P b

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak ROI
No. start
M 1 87-
m 2 87-
M 3 109 -
m 4 109-
5 156-
6 170-
7 197-
8 215-
9 234 -
10 258-
M 11 271-
m 12 271-
3 306-
4 325-
15 340-
M 16 426 -
m 17 426 -
18 487 -
19 600 -
M 20 644 -
m 21 644 -
M 22 661 -
m 23 661-
24 697 -
25 755-
26 946 -
27 993 -
28 1005-
29 1076-
30 1175-
31 1195-
32 1313-
33 1422-
34 1453-
35 1670-
36 1848-
37 2024-
38 2130-
-9 2186-
40  2312-
41 2457-
42 2554-

Peak Analysis To Channel:

ROI
end

109
109
130
130
167
197
211
227
258
267
299
299
322
340
352
449
449
512
621
657
657
697
697
724
769
968
1005
1028
1098
1185
1214
1323
1442
1467
1687
1865
2038
2154
2207
2325
2487
2577

Peak

centroid

95

101.
115.
122.
158.
181.
205.
220.
247 .
262.
281.

289

315.
335.
346.
433.
VIV
499.
608.
647 .
653.
676.
684.
710.
759.
955.

997
1018
1087
1179
1203
1316
1431
1458
1678
1856
2031
2141
2196
2317
2470
2565

.27
56
79
41
71
28
44
61
25
08
35
.00
18
78
90
16
09
93
26
33
72
57
37
80
88
69
.60
.08
.05
.05
.52
.95
.56
.30
.01
.04
.90
.84
.67
.12
.62
.95

Energy
(keV)

16.
17.
20.
21.
27.
31.
35.
38.
42,
45.
48.
50.
54.
58.
60.
75.
76.
86.
105.
112.
113.
117.
118.
123.
131.
165.
172.
176.
188.
204.
208.
228.
248 .
252.
290.
321.
352.
371.
380.
401.
428.
Lily

44
53
00
14
44
35
54
17
79
37
71
04
58
15
08
04
93
62
40
18
29
25
60
19
70
66
93
48
44
40
64
31
19
83
93
80
30
37
88
77
39
92

3-08-96 11:50:15 AM

Net Peak Net Area
Uncert.

PP PR WWWRFRFRSNPFPENPFPRPURANNOFFOOUNOUOUNWERHEPBREHPBPRENONORFEO PR WND WV

4

Area

.04E+03
.60E+04
.33E+02
.40E+03
.52E+05
.17E+05
.09E+04
.57E+03
.11E+06
.84E+03
.36E+05
.54E+04
.07E+03
.94E+02
. 14E+04
.09E+03
.11E+03
.27E+05
.11E+05
.10E+02
.10E+03
.61E+03
.83E+03
. 75E+06
.51E+02
.64E+03
.47E+02
.09E+04
.55E+03
.17E+03
.73E+03
.87E+02
.10E+05
.14E+02
. 76E+03
.80E+03
.83E+02
.91E+03
.17E+03
.35E+03
.59E+04
.20E+03

REPORT

1
096

[*NeNeoNeoNoRoNoNoRoBoRoloNolNoNoNeoRoloNoNeNoRolNoNoBoloNeoNoNoNoNolNoNoNoNoNoNoNoNoNoNoNel

.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
.00

Co

PP OYOHFERRPOURFEFRFRPPRNPEPEPNNPENMNNENMNNNONSNSNNNOUVDOONNDNENNPENWEREOWULO PSR NN

ntinuum
Counts

.25E+04
.25E+04
.66E+04
.90E+04
.83E+04
.41E+04
.33E+04
.37E+04
.43E+05
.03E+04
.43E+04
.59E+04
.40E+04
.38E+04
.95E+04
.68E+04
.43E+04
.69E+04
.42E+04
.28E+04
.55E+04
.16E+04
.45E+04
.54E+04
.04E+04
. 71E+04
.48E+04
.64E+04
.53E+04
.24E+04
.20E+04
. 14E+04
.28E+04
.41E+04
.43E+04
.21E+04
.72E+03
.64E+04
L42E+04
.60E+03
.97E+04
.46E+04

Sedlestontant
WHRWRKN



Peak Analysis Report

Peak ROI

ROI

WPNo. start end

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

2617-
2663-
2750-
3211-
3347 -
3403-
3448 -
3489-
3537-
3593-
3639-
3867-
3897-
3982-
4018 -

26472
2688
2769
3235
3372
3434
3489
3515
3550
3617
3688
3885
3921
4010
4035

M = First peak in

= B
l

Other peak in
= Fitted singlet

Errors quoted at

Peak

centroid

2629.
2675.
2761.
3219.
3360.
3416.
3468.
3502.
3542.
3608.
3671.
3876.
3907.
.78
.24

3997
4027

a multiplet region
a multiplet region

0.000 sigma

05
54
12
42
47
89
03
98
26
90
14
80
56

3-08-96 11:50:19 AM

Energy
(keV)

455.
463.
478 .
558.
.71
592.
601.
607.
614.
625.
636.
672.
677.
693.
698.

582

87
93
77
25

50
37
43
24
80
59
26
60
24
35

Net Peak Net Area
Uncert.

(SN AR B i i el NS R S ol SRS e S i Sl

Area

.40E+03
. 54E+04
.41E+03
.23E+02
.49E+03
.35E+04
. 77E+04
.38E+03
.77E+02
.40E+03
.10E+04
.67E+03
.11E+02
.02E+03
.05E+03

[eReRoNeNoNoNoRoNoNoNolRoNolNolNol

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

Continuum

NHONRNR VR PP

Counts

. 54E+04
.54E+04
.15E+04
. 24E+04
.18E+04
.41E+04
. 78E+04
.19E+04
.75E+03
.02E+04
.02E+04
.84E+03
.80E+03
.06E+04
.51E+03

Page
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SPECTRUM
ke T T T R A T T T T T T A S e e e e R S vk S Y Y S e s e s b e v e e S e e S e e e e e e e e b e e e e ek e e e e e e ke ok

Fekksk GAMMA

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

ANALYSTIS

3-08-96 11:54:19 AM

Attenuation NOPI-120-GAM4
NOPI-120-GAM4 attenuation
NP120AT?2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-06-96 4:44:33 PM
1800.0 seconds
1995 .4 seconds

1-16-96
272272727227
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Peak Locate Analysis Report 3-08-96 11:54:21 AM Page 2
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Rk P EAK LOCATE REPORT ek

*."**********************7***********************************************

Detector Name: DETO1
Sample Title: Attenuation NOPI-120-GAM4
Peak Locate Performed on: 3-08-96 11:54:13 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 21.00 0.5520 3.23 3.28
2 47.00 0.5634 8.25 3.15
3 101.75 0.1289 17.27 29.83
4 122 .46 0.2218 21.21 11.04
5 158.84 0.0529 27.44 170.37
6 191.83 0.1619 31.35 22.50
7 205.43 0.0737 35.53 91.37
8 248 .85 0.0401 42.79 329.42
9 262.00 0.1136 45.36 38.44
10 281.23 0.0507 48.71 180.37
11 289.00 0.0719 50.03 91.23
12 316.28 0.2197 54.82 8.35
13 336.53 0.2623 58.31 5.50
14 346.90 0.0984 60.07 47.19
L4 15 443 .89 0.3284 76.99 3.40
16 500.01 0.0372 86.61 314.54
17 608.23 0.0389 105.40 249.75
18 631.47 0.3242 109.49 3.44
19 653.60 0.2089 113.29 7.92
20 675.66 0.2352 117.24 7.98
21 683.76 0.2117 118.54 6.03
22 710.70 0.0220 123.18 732.86
23 759.78 0.2821 131.65 4.89
24 842 .91 0.2934 146 .03 4.96
25 956.77 0.2035 165.37 4.76
26 997.78 0.2168 173.02 7.49
27 1018.06 0.0541 176 .47 107.56
28 1086.93 0.1096 188.50 25.66
29 1178.57 0.1949 204 .36 8.67
30 1201.48 0.2151 208.18 7.04
31 1341.33 0.2925 232.35 3.58
32 1431.49 0.0389 248.18 173.60
33 1457.72 0.2807 252.89 3.79
34 1678.47 0.1637 290.96 7.28
35 1704.22 0.3348 296.21 3.38
36 1854.75 0.2069 321.69 4.93
37 2031.85 0.2843 352.30 3.12
38 2141.81 0.0992 371.35 24.89
39 2197.07 0.1210 380.87 16.01
W 40 2316.51 0.1471 401.60 10.76
41 2470.55 0.0453 428 .38 103.81
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Peak Locate Analysis Report

w

Peak
No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

Centroid Centroid
Channel  Uncertainty
2566 .31 0.1067
2628.51 0.1456
2675.39 0.0615
2761.48 0.1603
3077.78 0.2622
3220.01 0.1515
3360.49 0.0919
3416.88 0.0511
3467.79 0.0560
3503.17 0.0868
3609.50 0.1568
3625.56 0.2308
3672.05 0.0665
3750.24 0.1928
3876 .81 0.1285
3908 .42 0.2100
3997.98 0.0732
4028.90 0.0966

0.000 sigma

Errors quoted at

w

3-08-96 11:54:21 AM

Energy

(keV)

4ol
455,
463,
478.
533.
558.
582.
592.
601.
607.
625.
628.
636.
650.
672.
677.
693.
698.

95
58
91
70
61
47
74
49
33
44
96
67
69
26
24
88
24
66

Peak

Significance

18.
10.
55.
8.
3.
9.
21.
69.
59.
23.
6.
3.
40.
5.
10.
4.
32.
22.

83
61
11
62
74
34
17
95
14
85
34
89
92
31
41
62
42
09

Page
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Peak Analysis Report 3-08-96 11:54:21 AM Page 4
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"7\‘ P EAK ANALYSTS REPORT Kk
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Detector Name: DETOl
Sample Title: Attenuation NOPI-120-GAM4
Peak Analysis Performed on: 3-08-96 11:54:17 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 15- 24 19.09 3.23 8.16E+03 0.00 1.04E+04
2 44 - 52 48.08 8.25 9.94E+02 0.00 1.80E+04
3 88- 109 100.05 17.27 2 .54E+04 0.00 4. 60E+04
4 119- 130 122.79 21.21 2.21E+03 0.00 2.68E+04
5 156- 167 158.70 27.44 4. 28E+05 0.00 5.21E+04
6 170- 196 181.25 31.35 1.34E+05 0.00 8.44E+04
7 200- 210 205.39 35.53 5.23E+04 0.00 3.69E+04

8 234- 258 247 .24 42.79 1.20E+06 0.00 1.47E+05
9 258- 267 262.07 45.36 8.67E+03 0.00 3.17E+04
M 10 271- 299 281.34 48.71 2.51E+05 0.00 2.51E+04
m 11 271- 299 288.99 50.03 6.95E+04 0.00 1.65E+04
12 312- 323 316.59 54 .82 2.20E+03 0.00 1.77E+04
3 325- 354 336.71 58.31 1.62E+03 0.00 1.46E+04
4 325- 354 346 .85 60.07 1.31E+04 0.00 1.46E+04
15 439- 451 444 43 76.99 5.47E+02 0.00 2.55E+04
16 487- 507 499.91 86.61 3.37E+05 0.00 5.60E+04
17 597- 621 608.24 105.40 2.18E+05 0.00 6.32E+04
18 625- 640 631.81 109.49 6.73E+02 0.00 3.94E+04
19 648- 659 653.72 113.29 1.38E+03 0.00 3.12E+04

M 20 667- 697 676.49 117.24 4 .53E+03 0.00 5.53E+04
m 21 667- 697 683.99 118.54 6.97E+03 0.00 5.93E+04
22 700- 724 710.77 123.18 1.81E+06 0.00 5.65E+04
23 754- 768 759.61 131.65 5.67E+02 0.00 2.18E+04
24 836- 848 842.53 146.03 3.83E+02 0.00 1.76E+04
25 940- 965 954 .04 165.37 3.88E+03 0.00 3.14E+04
26 993- 1007 998 .14 173.02 6.91E+02 0.00 1.73E+04
27 1007- 1028 1018.05 176.47 4. 20E+04 0.00 2 .41E+04
28 1081- 1098 1087.42 188.50 5.74E+03 0.00 2 .00E+04
29 1173- 1188 1178.87 204 .36 1.29E+03 0.00 1.83E+04
30 1191- 1205 1200.85 208.18 8 .38E+02 0.00 1.75E+04
31 1332- 1345 1340.25 232.35 2.96E+02 0.00 1.47E+04
32 1422- 1442 1431.53 248.18 1.13E+05 0.00 2 .30E+04
33 1454- 1464 1458.66 252.89 5.53E+02 0.00 1.06E+04
34 1666- 1688 1678.18 290.96 2.65E+03 0.00 1.83E+04
35 1700- 1720 1708.45 296.21 5.39E+02 0.00 1.64E+04
36 1844- 1865 1855.39 321.69 1.87E+03 0.00 1.50E+04
37 2027- 2037 2031.90 352.30 2.77E+02 0.00 7.40E+03
38 2133- 2154 2141.75 371.35 3.90E+03 0.00 1.51E+04
@O 2184- 2209 2196.63 380.87 3.04E+03 0.00 1.70E+04
40 2304- 2325 2316.14  401.60 1.50E+03 0.00 1.52E+04
41  2454- 2488 2470.55 428.38 4.69E+04 0.00 2.22E+04
42 2556- 2575 2566.12 444 .95 4.10E+03 0.00 1.23E+04
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Peak ROI

ROI

WV No. start end

43
4ty
45
46
47
48
49
50
51
52
m 53
54
55
56
57
58
59

=

2614 -
2661-
2748 -
3072-
3211-
3349-
3405-
3453-
3491-
3601-
3601-
3654 -
3743-
3866-
3901-
3982-
4023 -

2638
2688
2770
3083
3235
3371
3431
3480
3515
3637
3637
3687
3758
3889
3921
4012
4035

M = First peak in

m
F

Other peak in
Fitted singlet

Errors quoted at

L 4

Peak

centroid

2627 .
2675.
2760.
3077.
3220.
3360.
3416.
.81
.01

3467
3503

3609.
.43
3671.
3749.
3876.
3909.
3997.
.01

3625

4029

a multiplet region
a multiplet region

0.000 sigma

43
43
74
30
68
59
81

82

70
91
67
20
79

3-08-96 11:54:21 AM

Energy
(keV)

455.
463 .
478.
533.
558.
582.
592.
601.
v

607

625.
.67
636.
650.
672.
677.
693.
698.

628

58
91
70
61
47
74
49
33

96

69
26
24
88
24
66

Net Peak Net Area
Uncert.

NN ENPEPRPOUEPRERPRPNES O WR -

Area

.97E+03
.58E+04
.39E+03
.37E+02
.57E+02
.08E+03
.34E+04
. 77E+04
.56E+03
.18E+03
.50E+02
. 10E+04
.18E+02
.00E+03
. 79E+02
.18E+03
.16E+03

el eloleloloNeRoNeRoBoNoNRoNoNoNoNo!

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

Continuum

00 O O = O 2 2 s s e

Counts

.52E+04
.67E+04
.36E+04
.07E+03
.26E+04
.07E+04
.25E+04
.25E+04
.11E+04
.00E+03
.37E+04
.42E+04
.70E+03
.81E+03
.39E+03
. 14E+04
.68E+03

Page

5



Y
R R S i B L . o e e B R R S e i L e R S S R R R e

KkAAL GAMMA SPECTRUM ANALYSTIS

ST R T T T T ok v e Tt T v Sk T T S e b Y e v sk e b e e e e s e e b S b e e e e e e e e e e e e e e e e e e e e e ek

JORORON
Tk

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

3-08-96 11:52:09 AM

: Attenuation NOPI-121-GAM4

NOPI-121-GAM4 attenuation
NP121AT2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-07-96 8:50:42 AM
1800.0 seconds
1990.2 seconds

1-16-96
2?292227277
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Detector Name: DETO1l
Sample Title: Attenuation NOPI-121-GAM4
Peak Locate Performed on: 3-08-96 11:52:04 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
1 101.64 0.1347 17.24 27.90
2 122.07 0.2444 21.00 7.77
3 158.66 0.0546 27 .42 157.35
4 184 .00 0.2341 31.03 18.24
5 191.60 0.1720 33.07 18.57
6 205.28 0.0731 35.52 93.24
7 224 .35 0.3059 38.16 4.25
8 248.67 0.0416 42.76 304.22
9 261.88 0.1149 45 .34 38.67
10 281.11 0.0503 48 .68 183.43
11 288.87 0.0735 50.00 86 .45
12 316.22 0.2477 54.78 7.53
13 336.43 0.2852 58.27 4.29
' 14 346 .74 0.1002 60.04 44,83
15 442 .61 0.3297 76.80 3.91
16 499.79 0.0372 86.57 299 .65
17 597 .43 0.3935 103.57 3.26
18 607.88 0.0398 105.35 245 .96
19 653.27 0.2140 112.99 7.97
20 681 .44 0.2501 117.70 4.92
21 710.45 0.0220 123.13 696.83
22 759.53 0.2986 131.60 3.58
23 842 .68 0.3270 146.13 3.18
24 956.69 0.2004 165.50 7.24
25 997.18 0.2399 172.50 5.50
26 1017.62 0.0554 176.40 101.52
27 1086.51 0.1117 188.28 25.49
28 1178.25 0.1875 204 .36 7.50
29 1200.74 0.2233 208.55 6.17
30 1339.60 0.2798 231.92 4.53
31 1430.96 0.0396 248 .09 176.10
32 1678.19 0.1783 290.97 6.71
33 2141 .24 0.1016 371.26 23.85
34 2195.99 0.1232 380.72 16.20
35 2316.30 0.1589 401.62 9.44
36 2469 .63 0.0456 428.21 102.24
37 2565.25 0.1072 444 .66 18.71
38 2627.83 0.1625 455.33 7.12
39 2674 .46 0.0612 463.72 54.96
w 40 2701.41 0.2512 468 .55 3.81
41 2760.63 0.1566 478 .43 8.86



Peak Locate Analysis Report

Peak

w o

42
43
44
45
46
47
48
49
50
51
52
53
54
55

Centroid Centroid
Channel  Uncertainty
3218.47 0.1539
3359.37 0.0906
3415.65 0.0516
3466 .62 0.0566
3501.88 0.0861
3541.22 0.2355
3609.14 0.1512
3625.95 0.2209
3670.52 0.0679
3750.21 0.2503
3875.62 0.1278
3904.93 0.1970
3996.67 0.0739
4028.54 0.0985

0.000 sigma

Errors quoted at

3-08-96 11:52:10 AM

Energy

(keV)

558.
582.
592.
601.
607.
614.
625
628.
636.
650.
672.
677.
693.
698.

03
55
28
13
24
22

.92

60
46
01
09
43
03
54

Peak

Significance

8.
23.
68.
57.
24,

3.
aa

7

3.
.17

39

3.
11.
4.
31.
19.

06
16
88
71
57
77

90

28
98
83
39
84

Page

3
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Detector Name: DETOl
Sample Title: Attenuation NOPI-121-GAM4
Peak Analysis Performed on: 3-08-96 11:52:08 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
1 88- 108 99.89 17.24  2.21E+04 0.00 4 . 30E+04
2 114- 129 121.56 21.00 3.26E+03 0.00 3.37E+04
3 156- 166 158.59 27 .42 3.83E+05 0.00 4.69E+04
M 4 170- 197 179.41 31.03 9.34E+04 0.00 3.35E+04
m 5 170- 197 191.20 33.07 1.02E+04 0.00 3.46E+04
6 197- 210 205.30 35.52  4.53E+04 0.00 4 . 96E+04

7 215- 227 220.50 38.16 7.38E+03 0.00 6.53E+04

8 234- 258 247 .07 42.76 1.14E+06 0.00 1.48E+05

9 258- 266 261.92 45.34  9.38E+03 0.00 2.76E+04

M 10 271- 299 281.17 48.68 2 .41E+05 0.00 2 .45E+04
m 11 271- 299 288.82 50.00 6.62E+04 0.00 1.82E+04
12 311- 323 316.34 54.78 2.09E+03 0.00 1.87E+04

3 328- 354 336.50 58.27 1.53E+03 0.00 1.56E+04
ml» 328- 354 346.67 60.04 1.31E+04 0.00 1.40E+04
15 439- 448 443 .33 76.80 6.30E+02 0.00 1.92E+04
16 487- 512 499 .68 86.57 3.28E+05 0.00 6.76E+04

M 17 593- 617 597.69 103.57  4.89E+02 0.00 2.60E+04
m 18 593- 617 607.92 105.35 2.10E+05 0.00 3.05E+04
19 639- 658 652.02 112.99 1.72E+03 0.00 5.26E+4+04
20 661- 695 679.13 117.70 1.16E+04 0.00 1.01E+05
21 696- 724 710.46 123.13 1.76E+06 0.00 6.95E+04
22 754- 765 759.30 131.60 5.36E+02 0.00 1.71E+04
23 833- 850 843.07 146.13 5.97E+02 0.00 2.38E+04
24 944- 964 954.78 165.50 2.82E+03 0.00 2 .50E+04
25 985- 1004 995.15 172.50 1.81E+03 0.00 2.22E+04
26 1011- 1026 1017.65 176.40  4.09E+04 0.00 1.76E+04
27 1073- 1092 1086.11 188.28 5.45E+03 0.00 2.21E+04
28 1172- 1192 1178.85 204 .36 1.21E+03 0.00 2 .41E+04
29 1197- 1213 1203.00 208.55 1.42E+03 0.00 1.89E+04
30 1327- 1343 1337.79 231.92 3.26E+02 0.00 1.78E+04
31 1423- 1446 1430.97 248.09 1.10E+05 0.00 2 .49E+04
32 1670- 1689 1678.26 290.97 2.17E+03 0.00 1.56E+04
33 2132- 2152 2141.19 371.26 3.72E+03 0.00 1.40E+04
34 2184- 2202 2195.75 380.72 2.46E+03 0.00 1.28E+04
35 2307- 2325 2316.26  401.62 1.43E+03 0.00 1.28E+04
36 2458- 2480 2469.57 428.21  4.50E+04 0.00 1.50E+04
37 2547- 2578 2564.41  444.66 4 .32E+03 0.00 1.93E+04
38 2613- 2636 2625.95 455.33 1.75E+03 0.00 1.42E+04
WP 2664- 2684 2674.34  463.72 1.56E+04 0.00 1.24E+04
40 2694- 2708 2702.17 468.55 2.62E+02 0.00 8.78E+03
41 2747- 2771 2759.18 478 .43 1.44E+03 0.00 1.45E+04
42 3207- 3229 3218.13 558.03 1.45E+03 0.00 1.12E+04
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Peak ROI

ROI

WVNo. start end

43
A
45
46
47
48
m 49
50
51
52
53
54
55

=

3348-
3400-
3449-
3490-
3535-
3598-
3598-
3652-
3737-
3863-
3897-
3980-
4021 -

3374
3434
3484
3513
3550
3634
3634
3683
3759
3893
3920
4011
4035

M = First peak in

= 8
|

Other peak in
= Fitted singlet

Errors quoted at

Peak

centroid

3359

3415.
3466.
3501.
3542.
3609.
3625.
3670.
3748.
3875.
3906.
3996.
4028.

a multiplet region
a multiplet region

0.000 sigma

.54

64
63
87
12
57
06
34
52
83
62
56
31

3-08-96 11:52:11 AM

Energy
(keV)

582

607

614,
.92
628.
636.
650.
672.
677.
693.
698.

625

.55
592.
601.
.24

28
13

22

60
46
01
09
43
03
54

Net Peak Net Area
Uncert.

NI N e R e S N i o L P

Area

.61E+03
.28E+04
. 74E+04
.71E+03
.40E+02
.53E+03
.29E+02
.03E+04
.95E+02
.76E+03
.49E+02
.22E+03
.49E+03

ol eNeBeloloNeoNoNoNoNoBoNe

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

N O OO e

Continuum

Counts

.21E+04
.60E+04
.56E+04
.01E+04
.61E+03
.01E+04
.33E+04
.37E+04
.51E+03
.28E+04
.27E+03
.20E+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

3-08-96 11:52:50 AM

Attenuation NOPI-122-GAM4
NOPI-122-GAM4 attenuation
NP122AT2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-07-96 9:32:12 AM
1800.0 seconds
1987.9 seconds

1-16-96
22227227
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LOCATE

---------------------------------------------------------------------

REPORT

wok

WKW

Detector Name:
Sample Title:
Peak Locate Performed on:
Peak Locate From Channel:
Peak Locate To Channel:
Peak Search Sensitivity:

Peak
No.

=
O WO~y W

PP LOULWWWWWWWWWRNNRORORONONNNND PR R R E e
F O OO AN NPT ROROVWEONANUPFEWNHFEOW®~NOWU S WN

Centroid
Channel

101.
122.
158.
191.

205

224
248.
262.
281.
289.
316.
354.
442
500.
608 .
653.
674,

682

710.

759
957

997.

1018
1087
1103
1178
1201
1316
1340
1431
1457
1678
1856
2142
2196
2316
2470
2566
2628
2649
2675

80
46
85
77
.45
42
88
07
25
01
93
46
79
03
28
43
99
.06
74
.62
.32
52
.12
.04
.28
.64
.48
.34
.31
.61
.26
.99
.18
.07
.91
A7
.73
.36
.89
.10
.65

DETO1

Attenuation NOPI-122-GAM4

Centroid
Uncertainty

ocNeoNoRoNoNoNoNoNeoNoNoNoNoNoNeNeoNeole o NooNoeNoeleleloleloloNololNeleloloelleolollolelelNe

.1339
L2417
.0556
.1667
.0767
L2672
.0409
.1179
.0517
.0736
L2642
L4204
.3500
.0376
.0393
L2214
.2499
.2492
.0223
.2883
.2191
.2389
.0550
.1102
.3609
.1910
L2262
.2695
.2993
.0393
.2575
.1848
.1930
.0992
.1225
.1631
.0456
.1065
.1578
.2783
.0617

3-08-96 11:52:44 AM

4

Energy

(keV)

17.
20.
27.
31.
35,
38.
42
45
48,
50.
54 .
59.
76.
86.

105.

113.

117

118.

123.

131.

165.

173.

176.

188.

191.

204

208.

228.

232.

248 .

252

291.

321,

371.

381,

401,

428 .

L4t

455

459

463 .

28
99
44
35
55
24
79
38
71
04
82
86
85
62
41
22

.34

49
19
84
50
03
49
44
28
34
41
10
20
20
55
04
87
38
00
67
40
82
84
42
92

1
096
3.00

Peak

Significance

28
9
153
21
84
6

316.
34.

172

86.

'_l
~J
~cFPOoOPEPRPRPPPLOONOW

=N
co L &~

103.

18

53

.73
.28
.50
41
.22
.76
20
84
.87
39
.29
.03
.79
.98
.97
.87
.57
.72
.76
.79
31
.02
.84
.51
.16
.50
.50
.79
.12
.63
.36
.31
45
.50
.07
.13
59
.27
.81
.50
.93



Peak Locate Analysis Report

Peak
- .

42
43
44
45
46
47
48
49
50
51
52
53
54
55

Centroid Centroid
Channel Uncertainty
2761.40 0.1604
3220.18 0.1583
3360.82 0.0931
3417.15 0.0514
3468.13 0.0567
3503.58 0.0834
3610.81 0.1598
3672.16 0.0671
3827.78 0.2559
3852.09 0.2908
3876.84 0.1240
3908.14 0.1859
3998.27 0.0734
4028.12 0.0996

0.000 sigma

Errors quoted at

3-08-96 11:52:51 AM

Energy

(keV)

478.
558.
582
592.
601.
607.
626.
636
663.
668
672.
677.
693.
698.

88
40

.75

54
37
50
10

.72

90

.37

27
56
33
66

Peak

Significance

7.
7.
21.
.76
57.
26.
6.
39.
3.
3.
11.
6.
31.
18.

69

39
72
09

59
91
70
06
41
09
85
06
35
15

Page
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Detector Name: DETO1
Sample Title: Attenuation NOPI-122-GAM4
Peak Analysis Performed on: 3-08-96 11:52:48 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 88- 109 100.13 17.28 2.03E+04 0.00 4 42E+04
2 114- 130 121.50 20.99 2.95E+03 0.00 3.56E+04
3 156- 167 158.71 27 .44 3.57E+05 0.00 4.95E+04
4 1706- 197 181.26 31.35 1.18E+05 0.00 8.68E+04
5 197- 211 205.46 35.55 4. 14E+04 0.00 5.46E+04
6 215- 228 220.97 38.24 7.91E+03 0.00 7.06E+04

7 234- 258 247 .24 42.79 1.11E+06 0.00 1.44E+05
8 258- 266 262.15 45.38 9.11E+03 0.00 2.74E+04
M 9 271- 299 281.36 48.71 2.36E+05 0.00 2 .41E+04
m 10 271- 299 289.01 50.04 6.49E+04 0.00 1.60E+04
11 310- 323 316.61 54.82 1.96E+03 0.00 1.97E+04
12 332- 357 345.63 59.86 1.39E+04 0.00 3.65E+04
3 440- 450 443 .59 76.85 5.32E+02 0.00 2.09E+04
4  487- 512 499 .97 86.62 3.25E+05 0.00 6.74E+04
15 600- 619 608.27 105.41 2.08E+05 0.00 5.11E+04
16 641- 661 653.32 113.22 2.07E+03 0.00 5.48E+04
M 17 661- 695 677.07 117.34  4.98E+03 0.00 7.79E+04
m 18 661- 695 683.71 118.49 6.21E+03 0.00 7.70E+04
19 696- 724 710.83 123.19 1.74E+06 0.00 6.91E+04
20 755- 767 760.70 131.84 7.50E+02 0.00 1.78E+04
21 941- 967 954.77 165.50 2.83E+03 0.00 3.18E+04
22 994- 1008 998.20 173.03 4.77E+02 0.00 1.71E+04
23 1008- 1027 1018.13 176.49 4 . 03E+04 0.00 2.18E+04
M 24 1078- 1107 1087.06 188 .44 5.62E+03 0.00 1.51E+04
m 25 1078- 1107 1103.42 191.28 2.80E+02 0.00 1.30E+04
26 1174- 1185 1178.76 204 .34 1.07E+03 0.00 1.35E+04
27 1197- 1209 1202.19 208.41 8.02E+02 0.00 1.48E+04
28 1307- 1323 1315.73 228.10 6.97E+02 0.00 1.80E+04
29 1331- 1345 1339.35 232.20  4.66E+02 0.00 1.57E+04
30 1424- 1450 1431.64 248.20 1.09E+05 0.00 2 .80E+04
31 1450- 1464 1456.71 252.55 4 .77E+02 0.00 1.43E+04
32 1671- 1689 1678.66 291.04 1.84E+03 0.00 1.50E+04
33 1843- 1869 1856.44 321.87 1.52E+03 0.00 1.84E+04
34 2131- 2150 2141.91 371.38 3.97E+03 0.00 1.32E+04
35 2189- 2212 2197.38 381.00 2.80E+03 0.00 1.56E+04
36 2310- 2325 2316.54  401.67 1.20E+03 0.00 1.11E+04
37 2460- 2484 2470.70 428.40 4 .53E+04 0.00 1.55E+04
38 2544- 2575 2565.38 444 .82 3.93E+03 0.00 1.94E+04
9 2620- 2659 2628.87 455.84 1.10E+03 0.00 1.06E+04
m 40 2620- 2659 2649.54  459.42 2.91E+02 0.00 1.06E+04
41 2659- 2689 2675.49 463.92 1.52E+04 0.00 1.82E+04
42 2750- 2772 2761.75 478 .88 1.33E+03 0.00 1.32E+04



Peak Analysis Report

Peak ROI

ROI

VNO . start end

43
44
45
46
47
48
49
50
51
m 52

53

54

55

8 =X

3209-
3349-
3402 -
3445-
3487 -
3602-
3654 -
3821-
3821-
3821-
3898-
3985-
4023 -

3237
3373
3431
3487
3521
3619
3690
3890
3890
3890
3915
4011
4035

M = First peak in

= B
|

Other peak in
= Fitted singlet

Errors quoted at

Peak

centroid

3220.
3360.
3417 .
3468.
3503.
3610.
3671.
3828.
3854.
3876.
3907.
3998.
4029.

a multiplet region
a multiplet region

0.000 sigma

25
69
10
04
36
65
88
56
39
84
34
26
00

3-08-96 11:52:52 AM

Energy
(keV)

558.
582.
592.
601.
607.
626.
636.
663.
668.
672.
677.
693.
698.

40
75
54
37
50
10
72
90
37
27
56
33
66

Net Peak Net Area
Uncert.

NN wWwERENWEPREREN PR

Area

.34E+03
.05E+03
.36E+04
. 70E+04
.98E+03
.81E+02
.09E+04
.23E+02
.94E+02
.85E+03
.92E+02
.94E+03
.00E+03

QO OO OO ODODDODODODOO

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

e el i il = =T ST S =

Continuum

Counts

.39E+04
.16E+04
.32E+04
. 87E+04
.46E+04
.91E+03
.50E+04
.96E+03
.29E+04
.28E+04
.33E+03
.01E+04
.68E+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

3-08-96 11:53:33 AM

Attenuation NOPI-123-GAM4
NOPI-123-GAM4 attenuation
NP123AT2

3.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-07-96 10:13:47 AM

1800.0 seconds
1988 .3 seconds

1-16-96
2999272727
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et ek P E A K LOCATE REPORT Kkkk
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Detector Name: DETO1l
Sample Title: Attenuation NOPI-123-GAM4
Peak Locate Performed on: 3-08-96 11:53:28 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 95.23 0.3788 16.44 3.17
2 101.88 0.1332 17.55 26.11
3 115.82 0.3916 20.01 3.17
4 122 .36 0.2496 21.14 10.28
5 158.92 0.0546 27 .45 156.52
6 191.94 0.1613 31.36 21.74
7 205.56 0.0762 35.56 86.25
8 248.99 0.0407 42 .81 319.70
9 262 .11 0.1181 45.39 35.60
10 281.43 0.0516 48.73 165.31
11 289.09 0.0738 50.06 86.41
12 316.97 0.2378 54.91 7.63
13 347.02 0.0993 60.11 46 .87
14 500.16 0.0372 86.65 306.19
. 15 608.45 0.0389 105.44 233.06
16 632.11 0.3351 109.31 3.35
17 653.76 0.2257 112.95 8.72
18 675.32 0.2445 117.19 7.37
19 682 .85 0.2289 118.39 5.54
20 711.01 0.0223 123.23 731.58
21 759.93 0.3074 131.88 4,81
22 842 .80 0.2849 146 .06 4.08
23 886.97 0.3654 153.85 3.41
24 957.62 0.2209 165.65 5.33
25 997.88 0.2055 172.97 8.17
26 1018.39 0.0553 176.53 102 .45
27 1087.28 0.1089 188.46 25.94
28 1179.03 0.1801 204..48 9.52
29 1201.53 0.2089 208.27 7.26
30 1316.44 0.2442 228.23 5.00
31 1431.96 0.0395 248 .26 177.03
32 1458.32 0.2729 252.96 4,85
33 1679.11 0.1788 291.05 6.49
34 1857.40 0.2017 321.93 3.32
35 2142 .53 0.1003 371.44 24 .13
36 2197.38 0.1206 381.02 16.17
37 2317.69 0.1551 401.87 9.60
38 2471.26 0.0453 428.49 104.75
39 2567.18 0.1063 445,11 18.98
w 40 2628.96 0.1630 455.88 7.40
41 2649.71 0.2785 459 .52 3.63



Peak Locate Analysis Report

Peak
w o

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

Centroid Centroid
Channel Uncertainty
2676.15 0.0620
2762.35 0.1553
2992 .93 0.2734
3220.12 0.1549
3361.47 0.0960
3417 .81 0.0515
3468.86 0.0565
3504 .18 0.0855
3610.99 0.1411
3626 .46 0.2757
3673.01 0.0666
3878.06 0.1329
3907.72 0.2333
3999.05 0.0745
4028 .89 0.0988

0.000 sigma

Errors quoted at

3-08-96 11:53:34 AM

Energy

(keV)

464 .
479.
518.
558
582.
592.
601.
607.
626.
628
636.
672.
678.
693.
698.

04
03
93

.35

92
66
50
70
18

.77

85
31
07
43
38

Peak

Significance

54
9
3
8

20

69.
57.
25.
10.

3.
40.

9.

3.
30.
20.

.79
.31
.39
46
.07
64
66
44
84
10
69
71
45
21
48

Page
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3-08-96 11:53:36 AM

i}

Detector Name:
Sample Title:

DETO1

SWIRKH

ANALYSTIS

------------
iy

WH RN

IR WKWK WKW R W TR IR WL WKW

REPORT

PP T T e T Y Ak b Y Yo Y el v e e e S e b e e e e Ve e e e e sk e e e e e ke e e e e ek

Attenuation NOPI-123-GAM4

Peak Analysis Performed on:
Peak Analysis From Channel:

Peak ROI
No. start
M 1 88-
m 2 88-
M 3 113-
m 4 113-
5 156-
6 170-
7 197-
8 234 -
9 258-
M 10 271-
m 11 271-
12 312-
"3 341-
4 487 -
15 602 -
16 621-
17 640 -
M 18 661-
m 19 661-
20 698 -
21 755-
22 837-
23 883-
24 945 -
25 992-
26 1009-
27 1076-
28 1171-
29 1198-
30 1310-
31 1424-
32  1455-
33 1668-
34 1846-
35 2131-
36 2187-
37 2311-
38 2454-
?9 2557 -
40 2620-
m 41 2620-
42 2665-

Peak Analysis To Channel:

ROI
end

109
109
130
130
167
197
210
258
266
299
299
327
354
512
621
636
659
692
692
725
774
848
891
964
1002
1025
1096
1187
1206
1323
14472
1468
1689
1866
2153
2210
2326
2485
2577
2659
2659
2692

Peak

centroid

95

101.
115.
122.
158.
181.
205.
247 .
262.
281.
289.
317.
347.
500.

608

630.
651.
676.
683.
711.
760.
842 .
887.
955.

997
1018
1087
1179
1201
1316
1431
1459
1678
1856
2142
2197
2317
2471
2567
2629
2650
2676

.29
69
90
38
80
33
56
35
23
47
12
11
07
11
Ny
80
77
20
15
03
91
69
62
66
.87
.37
.16
.54
4l
.50
.95
.08
.68
.77
.24
.50
.68
.19
.01
.14
.13
.16

Energy

(keV)

16.
17.
20.
21.
27.
31.
35.
42.
45,
48 .
50.
54,
60.
86 .
105.
109.
112.
117.
118.
123.
131.
146.
153.
165.
172.
176.
188.
204.
208.
228.
248.
252.
291.
321.
371.
381.
401.
428.
445 .
455,
459.
464 .

44
55
01
14
45
36
56
81
39
73
06
91
11
65
44
31
95
19
39
23
88
06
85
65
97
53
46
48
27
23
26
96
05
93
44
02
87
49
11
88
52
04

3-08-96 11:53:32 AM

Net Peak Net Area
Uncert.

PR PR WEPAPERPRNNPPRNNNNRREFONPFPFUPREONWWLWUROUOEREREPRPNWRERONOREPERERFRWNNRFW

4

Area

.88E+03
.63E+04
.06E+02
.23E+03
.63E+05
.20E+05
.20E+04
.12E+06
.10E+03
.36E+05
.51E+04
.57E+03
.10E+04
.25E+05
.10E+05
.91E+02
.95E+03
.14E+03
.80E+03
.75E+06
.12E+02
.90E+02
.01E+02
.64E+03
.19E+02
.09E+04
.60E+03
.56E+03
.23E+02
.86E+02
.09E+05
.79E+02
.06E+03
.22E+03
.40E+03
.80E+03
.34E4+03
.62E+04
.87E+03
.49E+03
.01E+02
. 54E+04

1
096

oNeoNoNoNoNeoloNoNoRoNoNoNoeNeNeNeRolNoNolNoNolNelNolNoNoelNo ool olNolloRNoelNo e NN ol lle e RN oo 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
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Co

PR B R PR RPRHERRHENRERRNNRERORRFNOORURWUARNNRERONRE O SRERNDN

ntinuum
Counts

.17E+04
.18E+04
.43E+04
.87E+04
.89E+04
.51E+04
.06E+04
.44FE+05
. 74E+04
.43E+04
. 77E+04
.26E+04
.13E+04
.80E+04
.00E+04
.94E+04
. 18E+04
.52E+04
. 76E+04
.50E+04
. 78E+04
.59E+04
.09E+04
.40E+04
.25E+04
.88E+04
.27E+04
.90E+04
.04E+04
.45E+04
.06E+04
. 34E+04
. 74E+04
.4TE+04
.47E+04
.56E+04
.09E+04
.99E+04
.30E+04
.19E+04
.47E+04
.64E+04

TICWIHKWK
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Peak Analysis Report

Peak ROI

ROI

'No . start end

43
44
45
46
47
48
49
M 50
m 51
52
53
54
55
56

2753-
2985-
3210-
3349-
3405-
3456 -
3494 -
3601-
3601-
3651-
3865-
3902-
3981-
4018-

2774
2999
3230
3375
3433
3482
3520
3635
3635
3688
3889
3921
4015
4035

M = First peak in

= 3
|

= Other peak in
= Fitted singlet

Errors quoted at

Peak

centroid

2762.
2992.
3219.
3361.
3417.
3468.
3504.
3611.
.00

3626

3672.
3877.
3910.
3998.
.39

4027

a multiplet region
a multiplet region

0.000 sigma

60
69
96
66
82
80
54
10

60
07
27
89

3-08-96 11:53:36 AM

Energy
(keV)

479.
518.
558.
582.
592.
601.
607.
626.
628.
636.
672.
678.
693.
698 .

03
93
35
92
66
50
70
18
77
85
31
07
43
38

Net Peak Net Area
Uncert.

W~ PP PRP WP PEeEREPENWOND

Area

.38E+03
.39E+02
.61E+02
.89E+03
.33E+04
. 74E+04
.66E+03
.22E+03
.83E+02
.06E+04
. 74E+03
. 34E+02
.32E+03
.07E+03

ol oNeNeNeNoeNeloleolNololNolo ol

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

Co

N H NP HE WO HRF O

ntinuum
Counts

.26E+04
.05E+03
.04E+04
.26E+04
.26E+04
.17E+04
.12E+04
.27E+03
.92E+03
.62E+04
.04E+04
.88E+03
.28E+04
. 71E+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

3-06-96 9:22:57 AM
Background 03/05/96
Background 03/05/96
BG030596

2.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-05-96 10:35:19 AM

80000.0 seconds
80003.0 seconds

1-16-96
2999272779
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Detector Name: DETO1
Sample Title: Background 03/05/96
Peak Locate Performed on: 3-06-96 9:20:18 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 2.00
Peak Centroid Centroid Energy Peak
No. Channel Uncertainty (keV) Significance

1 366.25 0.3731 63.33 2.81
2 534 .87 0.3232 92.71 3.00
3 635.56 0.3366 109.93 3.51
4 1072 .67 0.2752 186.07 4.14
5 1139.16 0.2637 197 .61 5.25
6 1380.12 0.3477 238.80 3.00
7 1705.88 0.3008 295.78 3.50
8 2033.07 0.2640 352.48 3.87
9 2817.19 0.3553 488.51 2.14
10 2951.74 0.2050 512.08 3.42
11 3184 .46 0.3550 552.20 2.01
12 3194 .90 0.3562 554.01 2.21
13 3521.38 0.2662 610.71 2.49
14 3605.84 0.2978 625.22 2.58
. 15 3946.73 0.3172 684.37 2.00
16 4030.47 0.3087 698 .85 2.51

Errors quoted at 1.000 sigma
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Detector Name: DETO1
Sample Title: Background 03/05/96
Peak Analysis Performed on: 3-06-96 9:20:53 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

1 360- 369 365.68 63.33 9.07E+01 19.65 1.31E+02

2 528- 542 535.04 92.71 1.89E+02 31.72 2.81E+02

3 625- 640 634.37 109.93 8.10E+01 30.07 2.74E+02
4 1066- 1083 1073.41 186.07 9.54E+01 32.14 2.87E+02
5 1132- 1154 1139.90 197.61 8.35E+01 37.06 3.30E+02

6 1367- 1386 1377.42 238.80 3.47E401 28.20 2.17E+02
7 1701- 1710 1706.00 295.78 2.87E+01 15.90 9.93E+01
8 2026- 2038 2032.90 352.48  4.33E+01 16.55 8.77E+01
9 2813- 2822 2817.29 488.51 1.58E+01 8.56 2.52E+01

10 2939- 2968 2953.19 512.08 2.98E+02 33.65 1.76E+02

M 11 3177- 3200 3184.52 552.20 1.20E+01 6.33 1.65E+01
m 12 3177- 3200 3194.96 554.01 1.03E+01 5.50 1.03E+01
3 3511- 3531 3521.89 610.71 3.72E+01 16.86 6.78E+01
‘.!4 3599- 3611 3605.58 625.22 2.14E+01 8.56 1.96E+01
15 3941- 3954 3946.62 684 .37 1.65E+01 9.52 2.65E+01
16 4025- 4036 4030.14 698.85 1.58E+01 7.48 1.12E+01

M = First peak in a multiplet region
Other peak in a multiplet region
= Fitted singlet

e =]
|

Errors quoted at 1.000 sigma
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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

4-03-96 12:02:43 PM

DP1B standard
DP1B standard

DP1B_3
2.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-09-96 3:01:55 PM

80000.0 seconds
80027.4 seconds

1-16-96
27227777
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REPORT
ﬂl'}**********************************************************************

x0T k%

PEAK

Detector Name:

Sample Title

DETO1
DP1B standard

4-03-96 12:06:24 PM

LOCATE

Peak Locate Performed on:
Peak Locate From Channel:
Peak Locate To Channel:
Peak Search Sensitivity:

Peak Centroid

No. Channel
1 31.35
2 37.18
3 63.41
4 75 .94
5 94.29
6 114.00
7 148 .84
8 158.75
9 269.39

10 289.95

11 307.98

12 366.06

13 391.41

w 421.36

15 432 .66

16 445 .88

17 458 .66

18 468.93

19 484 .59

20 50447

21 519.37

22 535.06

23 547 .74

24 568.98

25 643 .00

26 652.08

27 753.39

28 831.01

29 891.03

30 904 .43

31 943.83

32 1074.77

33 1186.59

34 1279.80

35 1344 .64

36 1363.56

37 1378.96

38 1398.12

39 1480.70
W o 1495 .60

41 1556

.66

Centroid
Uncertainty

[cNoNoNoNoNoNoNoNoNeoNoNoNoNeoNoloNoNeoNoNoNoloNoNoNeNolNoleRoelleNelNolNoolo Nl ol oo o]

.4498
.3277
.2187
.1982
.1872
L3712
.1973
.2273
.0883
.1954
.1164
.0795
.1634
.3656
.0702
.0618
.1276
.1270
.1092
.0951
L1131
.0782
.1637
.1795
.3483
.1792
.3002
.1287
.1792
.3714
.1783
.0728
.2072
.3572
.4283
.1588
.2328
.0672
.1842
L1714
.1527

4-03-96 12:00:35 PM

4

Energy

(keV)

5

6.
10.
13.
16.
19.
25.
27.
46.
50.
53.
63.
67.
72.
74.
77.
79.
81.
83.
87.
90.
92.
94 .
98.
111.
113.
130.
144,
154.
156.
163.
186.
205.
221.
232.
236.
239.
242.
256.
259.
269.

.37

44
88
06
31
33
69
44
64
13
33
40
79
79
94
23
48
24
97
33
07
72
90
35
26
02
56
12
41
58
53
29
68
63
97
39
09
37
71
20
87

1
096
2.00

Peak

Significance

3.
7.
12.
13.
20.
.26
14.
10.
62.
13.
33.
72.
15.
3.
81.
109.
24.
26.
30.
36.
28.
.78
14,
13.
3.
12.
3.
18.
11.
2.
11.
49,
7.
2.
2.
11.
5.
61.
8.
8.
12.

7

46

21
64
40
88
28

56
96
60
23
57
03
18
20
11
58
53
71
34
44
37

18
32
31
09
74
71
14
29
17
11
35
12
01
43
24
40
72
30
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
v
66
67
68
69
70

Centroid
Channel

1567.
.09
1601.
1639.
1653.
1705.
1733.
1871.
1906.
1956.
2033.
2064.
2155.
2235.
2246,
.02

1588

2292

2322.
.71
2554,
2627.
2815.
2870.
3084.
3465.
3520.
3633.
.65

2448

3843

3977.
4028.

30

04
05
47
68
47
41
07
02
24
20
29
25
66

03

83
19
13
75
24
07
20
99

38
56

Centroid
Uncertainty

leNeoNoNoNoNeNoNoNeoNoNeNeolelNoNolNeNo oo N o oo RN RN Ro o R o R o o)

.1723
.2189
.3717
.2967
.2512
.0529
.2210
.2876
.2446
.3328
.0470
.2811
.3797
.2761
L2427
L3713
.2575
.3190
.3110
.2811
.2346
L3177
.2458
.2641
.0509
.2922
.1445
.2802
.1535

Errors quoted at 1.000 sigma

4-03-96 12:06:24 PM

Energy

(keV)

271.
275.
277
284,
286.
295
300.
324.
330.
338.
352.
357.
373.
387
389.
397.
402.
424,
442 .
455,
487.
497.
534.
600.
610.
630.
666.
689.
698.

75
09

.46

14
51

.72

60
81
45
90
52
88
75

.52

70
86
65
81
92
11
85
74
66
65
41
02
56
54
57

Peak

Significance

1

CONONAWWLWNPERNWNWNPENNWENPENMNUVO ~MWNDOMNO

.18
.15
.36
.81
.83
.33
.09
.68
.18
.73
.57
.94
.26
.56
.38
.43
.59
.41
.04
.87
.22
.48
.37
.07
.69
.90
.34
.35
.22

Page

3



Peak Analysis Report

4-03-96 12:06:37 PM

Page 4

R g e e S SR R R R R R R e R S R R R R R R PR R R R e e S R R e

ANALYSTIS
B R E e ST )

*

Detector Name:
Sample Title:

PEAK

Peak Analysis To Channel:

Peak ROI ROI

No.

OO~ WN PR

start end
28- 34
34- 40
60- 66
72- 79
92- 97
107- 117
144- 152
154- 162
264- 274
284- 295
302- 313
360- 371
389- 397
415- 424
426- 438
439- 451
452- 464
464- 474
478- 490
498- 510
513- 525
528- 541
543- 554
559- 575
637- 646
646- 658
746- 760
823- 838
883- 898
898- 908
935- 951
1066- 1083
1180- 1195
1273- 1288
1341- 1348
1357- 1372
1372- 1388
1388- 1407
1476- 1485
1486- 1505
1550~ 1562
1562- 1573

DETO1
DP1B standard
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak Energy
centroid (keV)
31.44 5.37
37.60 6.44
63.21 10.88
75.82 13.06
94,55 16.31
111.95 19.33
148.62 25.69
158.73 27 .44
269.41 46 .64
289.53 50.13
308.01 53.33
366.06 63.40
391.38 67.79
420.19 72.79
432 .57 74.94
445 .82 77.23
458.79 79.48
468 .94 81.24
484.69 83.97
504.03 87.33
519.86 90.07
535.15 92.72
547 .66 94.90
567.59 98.35
642 .04 111.26
652.15 113.02
753.30 130.56
831.50 144,12
890.85 154.41
903.35 156.58
943 .43 163.53
1074.65 186.29
1186.44 205.68
1278.42 221.63
1343 .80 232.97
1363.51 236.39
1379.12 239.09
1398.04 242 .37
1480.67 256.71
1495.05 259.20
1556.59 269.87
1567 .44 271.75

4-03-96 12:01:18 PM

Net Peak Net Area
Uncert.

W~NO PP WANHNDNOFERNEFEFWPOEAENNNNNRFREFOWNUOULDWWNODNMNOULDNNNNRERERFREPPORRERPREN

4

Area

.56E+02
.18E+03
.59E+03
.49E+04
.09E+03
.57E+03
.98E+03
.97E+03
.23E+04
.40E+03
.52E+03
.09E+04
.14E+03
.27E+02
.12E+04
.60E+04
.48E+03
.69E+03
.18E+03
. 78E+04
.08E+03
.62E+04
.47E+03
.25E+03
.21E+02
.44E+02
.41E+02
.11E+03
.18E+03
.18E+02
.09E+03
.92E+04
.41E+02
.81E+02
.39E+02
.14E+02
.93E+02
.47E+04
.28E+02
.47E+02
.37E+02
.39E+02

REPORT

1
096

125.
125.
132.
194.
205.
197.
130.
127.
204.
152.
165.
216.
137.
142.
256.
298.
200.
158.
185.
216.
185.
238.
157.
178.
108.
143.
147.
165.
162.
113.
159.
215.
132.
116.

61.
126.
127.
178.

76.
134.
100.

93

40
87
04
58
09
06
53
16
19
22
56
83
25
69
59
09
08
74
74
67
64
41
30
77
91
73
06
73
99
14
03
04
85
19
91
56
18
35
42
12
16
.75

Continuum

NNNFEFNNNWREFNWPRPRPLOUOEEPRPPPOLOWUNULUOOOR ULV U USROS POULWL

Counts

.53E+03
.27E+03
.62E+03
.64E+03
.29E+04
.10E+03
.62E+03
.36E+03
.18E+03
.17E+03
.47E+03
.53E+03
.94E+03
.68E+03
.14E+03
.71E+03
.83E+03
.72E+03
.96E+03
.79E+03
.44E+03
.81E+03
.53E+03
.65E+03
.25E+03
.65E+03
.44E+03
.87E+03
.06E+03
.33E+03
.60E+03
.92E+03
.38E+03
.62E+03
.21E+03
.03E+03
.99E+03
.86E+03
.54E+03
.83E+03
.18E+03
.10E+03

dhkkk



Peak Analysis Report

Peak 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
-
7

68
69
70

=
[

8
|

ROI

start end

1578-
1595-
1634-
1643-
1695-
1729-
1866-
1901-
1945-
2022-
2060-
2151-
2229-
2241-
2288-
2313-
2444
2548-
2615-
2802-
2860-
3075-
3451-
3506-
3628-
3834-
3972-
4022-

1595
1605
1643
1659
1715
1741
1881
1912
1966
2044
2069
2160
2241
2255
2301
2329
2454
2560
2636
2827
2881
3091
3474
3533
3640
3854
3986
4035

= First peak in
Other peak in
= Fitted singlet

Errors quoted at

Peak

centroid

1586.
1600.
1638.
1652.
1705.
1733.
1873.
1905.
1954.
2033.
2064,
2155.
2234,
2247 .
2294
2322.
.98

2449

2554,
2624,
2813.
2870.
3083.
3463.
3520.
3633.
3843,
3976.
4028.

a multiplet region
a multiplet region

68
35
89
53
61
75
35
87
60
13
03
58
97
51
59
20

40
67
47
49
39
87
15
25
90
45
52

4-03-96 12:06:37 PM

Energy
(keV)

275.
277.
284,
286.
.72
300.
324,
330.
338.
352.
357.
373.
387.
.70
.86
402,
424,
442,
455,
487.
497.
534,
600.
610.
630.
666.
689.
698.

295

389
397

1.000 sigma

09
46
14
51

60
81
45
90
52
88
75
52

65
81
92
11
85
74
66
65
41
02
56
54
57

Net Peak Net Area
Uncert.

WOWONONNFEFFEFPWOIFRNKHENPFFOREAENNFWWNDNDEHERFEW

Area

.09E+02
.10E+02
.15E+02
.85E+02
.83E+04
.09E+02
.37E+02
.26E+02
.35E+02
.23E+04
.11E+02
.91E+01
.97E+02
.38E+02
.77E+02
.67E+02
.66E+02
.29E+01
.51E+02
.48E+02
.68E+02
.54E+02
. 73E+02
.11E+04
.75E+01
.55E+02
.81E+01
.54E+02

119
73
70

114.
215.
85.
96.
77.
139.
249,
61.
61.
81.
92.
83.
105.
68.
71.

109

118.
98.
78.

106.

190.

55
86
60
39

.46
.13
.29
18
63
79
42
81
56
99
62
51
73
28
66
83
85
08
.78
88
21
48
02
09
.67
.17
.64
.87

Co

NNFRE NP RRRRRERENNRERRESREOUNDERERRNDNDRE RN

ntinuum
Counts

.50E+03
.39E+03
.37E+03
.43E+03
.92E+03
.65E+03
.79E+03
.48E+03
.95E+03
.00E+03
.04E+03
.04E+03
.51E+03
. 74E+03
.51E+03
.08E+03
.22E+03
.16E+03
.79E+03
.82E+03
.46E+03
.14E+03
.57E+03
.88E+03
.01E+02
.08E+03
.41E+02
.55E+02

Page
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B R e R e e e R R S L R L L e B R e e e R S R R S e P R R R R R R R e PR S R R R R R S e R S b e

ik BACKGROUND SUBTRACT REPORT Fkkkk
Q.I'**********************************************************************

Detector Name: DETO1

Sample Title: DP1B standard
Peak Analysis Performed on: 4-03-96 12:00:35 PM

Peak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

No. (keV) Area Uncert. Background Uncert. Area Uncert.
1 5.37  2.56E+02 125.40 2.56E+02  1.25E+02
2 6.44  1.18E+03 125.87 1.18E+03  1.26E+02
3 10.88 4.59E+03 132.04 4.59E+03  1.32E+02
4 13.06  1.49E+04 194.58 1.49E+04  1.95E+02
5 16.31  9.09E+03 205.09 9.09E+03  2.05E+02
6 19.33  4.57E+03 197.06 4.57E+03  1.97E+02
7  25.69 1.98E+03 130.53 1.98E+03  1.31E+02
8  27.44 1.97E+03 127.16 1.97E+03  1.27E+02
9 46.64 2.23E+04 204.19 2.23E+04  2.04E+02

10  50.13  2.40E+03 152.22 2.40E+03  1.52E+02

11 53.33  5.52E+03 165.56 5.52E+03  1.66E+02

12 63.40 2.09E+04 216.83 2.09E+04  2.17E+02

13 67.79  2.14E+03 137.25 2.14E+03  1.37E+02

14 72.79  3.27E+02 142.69 3.27E+02  1.43E+02

15 74.94  3.12E+04 256.59 3.12E+04  2.57E+02
6 77.23  5.60E+04 298.09 5.60E+04  2.98E+02
7 79.48  2.48E+03 200.08 2.48E+03  2.00E+02

18  81.24 3.69E+03 158.74 3.69E+03  1.59E+02

19  83.97 9.18E+03 185.74 9.18E+03  1.86E+02

20 87.33 1.78E+04 216.67 1.78E+04  2.17E+02

21 90.07 7.08E+03 185.64 7.08E+03  1.86E+02

22 92.72 2.62E+04 238.41  1.89E+02  3.17E+01  2.60E+04  2.41E+02

23 94.90  2.47E+03 157.30 2.47E+03  1.57E+02

24 98.35 2.25E+03 178.77 2.25E+03  1.79E+02

25 111.26  4.21E+02 108.91 4.21E+02  1.09E+02

26 113.02  8.44E+02 143.73 8.44E+02  1.44E+02

27 130.56  4.41E+02 147.06 4.41E+02  1.47E+02

28 144.12  3.11E+03 165.73 3.11E+03  1.66E+02

29 154.41 1.18BE+03 162.99 1.18E+03  1.63E+02

30 156.58  2.18E+02 113.14 2.18E+02  1.13E+02

31 163.53  1.09E+03 159.03 1.09E+03  1.59E+02

32 186.29  1.92E+04 215.04  9.54E+01  3.21E+01  1.91E+04  2.17E+02

33 205.68  6.41E+02 132.85 6.41E+02  1.33E+02

34 221.63  2.81E+02 116.19 2.81E+02  1.16E+02

35 232.97 1.39E+02 61.91 1.39E+02  6.19E+01

36 236.39  7.14E+02 126.56 7.14E+02  1.27E+02

37 239.09  3.93E+02 127.18 3.93E+02  1.27E+02

38  242.37  1.47E+04 178.35 1.47E+04  1.78E+02

39 256.71  4.28E+02  76.42 4.28E+02  7.64E+01

40  259.20  9.47E+02 134.12 9.47E+02  1.34E+02

41 269.87  7.37E+02 100.16 7.37E+02  1.00E+02

W2 271.75 3.39E+402 93.75 3.39E+02  9.37E+01



Background Subtract Report 4-03-96 12:06:53 PM Page 7

"~ak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

o. (keV) Area Uncert. Background Uncert. Area Uncert.
43 275.09 5.09E+02 119.46 5.09E+02 1.19E+02
44 277.46 1.10E+02 73.13 1.10E+02 7.31E+01
45 284.14 1.15E+02 70.29 1.15E+02 7.03E+01
46 286.51 2.85E+02 114.18 2.85E4+02 1.14E+02
47 295.72 2.83E+04 215.63 2.87E4+01 1.59E+01 2.82E+04  2.16E+02
48 300.60 3.09E+02 85.79 3.09E+02 8.58E+01
49 324.81 3.37E+02 96.42 3.37E4+02 9.64E+01
50 330.45 1.26E+02 77.81 1.26E+02 7.78E+01
51 338.90 2.35E+02 139.56 2.35E+02 1.40E+02
52 352.52 4.23E+04 249.99 4.33E+01 1.65E+01  4.23E+04  2.51E+02
53 357.88 1.11E+02 61.62 1.11E+02 6.16E+01
54  373.75 9.91E+01 61.51 9.91E+01  6.15E+01
55 387.52 1.97E+02 81.73 1.97E+02 8.17E+01
56 389.70 2.38E+02 92.28 2.38E+02 9.23E+01
57 397.86 1.77E+02 83.66 1.77E+02 8.37E+01
58  402.65 2.67E+02 105.83 2.67E+02 1.06E+02
59  424.81 1.66E+02 68.85 1.66E+02 6.88E+01
60  442.92 8.29E+01 71.08 8.29E+01  7.11E+01
61  455.11 3.51E+02 109.78 3.51E+02 1.10E+02
62  487.85 4 . 48E+02 118.88 4 . 48E+02 1.19E4+02
63  497.74 1.68E+02 98.21 1.68E+02 9.82E+01
64 534.66 1.54E+02 78.48 1.54E+02 7.85E+01
65 600.65 2.73E+02 106.02 2.73E+02 1.06E+02
Q6 610.41 2.11E+04 190.09 2.11E+04  1.90E+02
7 630.02 8.75E+01 55.67 8.75E4+01 5.57E+01
68 666.56 6.55E+02 86.17 6.55E+02 8.62E+01
69 689.54 9.81E+01 60.64 9.81E+01 6.06E+01
70  698.57 3.54E+02 39.87 3.54E+02 3.99E+01
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.000 sigma
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L e GAMMA

SPECTRUM

ANALYSTIS FhAkk
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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

4-03-96 12:10:41 PM

: DP1B standard

DP1B standard

DP1B 4
2.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-15-96 12:02:21 PM

80000.0 seconds
80027.6 seconds

1-16-96
277922727
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Fbkdk PEAK LOCATE REPORT *khkk
‘.'k**********************************************************************

Detector Name: DETO1l
Sample Title: DP1B standard
Peak Locate Performed on: 4-03-96 12:09:05 PM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 2.00
Peak  Centroid Centroid Energy Peak
No. Channel  Uncertainty (keV) Significance
1 31.63 0.5686 5.36 2.19
2 37.23 0.3341 6.46 6.94
3 63.46 0.2137 10.91 11.85
4 76.00 0.2054 13.07 14.42
5 98.00 0.6260 16.41 2.55
6 114.11 0.4181 19.36 5.10
7 148.98 0.2010 25.75 15.64
8 158.92 0.2173 27.51 12.99
9 186.43 0.5025 32.03 2.48
10 211.90 0.3958 36.73 3.10
11 269.70 0.0869 46.68 65.51
12 290.26 0.2087 50.12 11.49
13 308.18 0.1166 53.38 34.41
. 14 366.26 0.0815 63.44 67.25
15 391.70 0.1631 67.81 16.59
16 409.09 0.4399 71.01 2.82
17 432.97 0.0713 74.99 84.65
18 446 .06 0.0621 77.28 110.84
19 458.89 0.1311 79.52 24.29
20 469.01 0.1288 81.31 25.72
21 484.96 0.1125 84.03 31.35
22 504.85 0.0948 87.41 36.30
23 519.66 0.1136 90.11 28.71
24 535.39 0.0798 92.79 47.29
25 548.13 0.1610 94.98 14.78
26 569.19 0.1860 98.39 11.76
27 578.94 0.4095 100.17 3.18
28 590.97 0.4360 102.83 2.86
29 610.77 0.3690 105.82 2.96
30 652.42 0.1729 113.10 12.04
31 698.87 0.3846 121.14 2.50
32 759.28 0.5733 130.87 2.19
33 831.60 0.1321 144 .16 18.73
34 891.61 0.1862 154 .53 9.62
35 944 .30 0.1948 163.81 7.15
36 1075.43 0.0727 186.39 46.78
37 1148.61 0.4127 199.51 2.05
38 1166.71 0.3242 202.37 2.80
39 1187.03 0.2158 205.63 6.77
' 40 1363.98 0.1638 236.50 10.91
41 1379.36 0.2129 239.20 5.30



Peak Locate Analysis Report

Peak

'.I' No.

42
43
L4
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

Centroid Centroid
Channel  Uncertainty
1398.95 0.0667
1481 .31 0.1878
1496.54 0.1725
1557 .46 0.1505
1568.08 0.1739
1588.87 0.2167
1626.35 0.3652
1653.72 0.2771
1706.55 0.0530
1733.74 0.2037
1843.78 0.3819
1872.91 0.2506
1955.66 0.2886
2034.32 0.0472
2067 .45 0.3925
2131.89 0.3243
2202.83 0.3061
2235.97 0.2436
2247 .21 0.2963
2322.92 0.2139
2521.01 0.3644
2628.68 0.3132
2778.73 0.2526
2815.53 0.2373
3084.95 0.2663
3226.67 0.2507
3371.45 0.3197
3522.00 0.0509
3771.32 0.3383
3846.58 0.1528
4028.05 0.1607

1.000 sigma

Errors quoted at

4-03-96 12:10:58 PM

Energy

(keV)

242.
256.
259.
269.
271.
275.
281.
286.
295
300.
319.
324
338.
352.
358.
369.
381.
387
389.
402.
437.
456.
481.
488.
534,
559.
584.
610.
654,
666 .
698.

52
84
36
92
96
19
66
62

.87

71
86

.74

88
70
43
42
99

.76

60
90
25
26
91
21
68
67
55
72
57
84
34

Peak

Significance

(o))

(o] =

=
o

NN SN P WPERWONPNUNPEFEONNNWNWONOODAWN OO WOON

o

.17
.34
.00
.54
.39
.11
.70
.42
.25
.34
.30
.37
.71
.11
.10
.83
.32
.06
.97
.16
.02
.21
.01
.23
.08
.03
.28
.36
.36
.09
.10

Page
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ANALYSTIS
B R L e e 2

*

Detector Name:
Sample Title:

PEAK

Peak Analysis To Channel:

Peak ROI ROI

No.

—
OWoo~JdOuU P~ WwN P

=
(.

a

<

Pbb‘wwwwwwwwwwI\JMNI\JI\)I\)MNNHP—‘P—‘P—‘I—'
N OWONNOAUPPWNERHEFOOUOORNOOULE, WNHOWOWN oW

start end

28- 34

34- 40

60- 66

72- 79

92- 101
107- 117
l44- 153
154- 163
182- 190
207- 216
264- 274
285- 295
302- 313
360- 371
386- 397
407- 414
427- 438
440- 451
455- 464
464- 475
478- 491
500- 511
513- 525
529- 541
543- 554
562- 575
575- 582
588- 597
604- 617
646- 659
695- 702
751- 762
824- 839
883- 899
936- 952
1067- 1083
1145- 1157
1158- 1175
1178- 1195
1354- 1373
1373- 1385
1389- 1408

DETO1
DP1B standard
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak

centroid

31.
37.
63.
75.
95.
112,
148.
.14
185.
212.
269.
289.
308.
366.
391.
409.
432,
446 .
.00

159

459

469,
.00

485

504.
520.
535.
548.
567.
578.
593.
610.
652.
.97
.10

831.

891.

945,
1075.
1150.
1167.
1186.
1364.
1379.
1398.

698
755

42
73
41
84
12
10
94

17
29
64
49
26
32
48
96
86
10

30

50
07
51
14
82
06
41
66
66

75
50
01
24
90
34
18
17
76
86

Energy
(keV)

5.
6.
10.
13.
16.
19.
.75
27.
32.
.73
46.
50.
53.
63.
67.
71.
74.
77.
79.
81.
84.
87.
90.
92.
94,
98.
100.
102.
105.
113.
121.
130.
144,
154.
163.
186.
199.
202.
205.
236.
239.
242,

25

36

36
46
91
07
41
36

51
03

68
12
38
44
81
01
99
28
52
31
03
41
11
79
98
39
17
83
82
10
14
87
16
53
81
39
51
37
63
50
20
52

4-03-96 12:09:36 PM

Net Peak Net Area
Uncert.

PP PFRPOOPRPRNERPONNEREFEPHBMNOMNNNOFE OWRAROMWRENNMNUOUONNWRERNDERERBSREEN

4

Area

.11E+02
.14E+03
.51E+03
.48E+04
.15E+04
.77E+03
.14E+03
.77E+03
.85E+02
.98E+02
.27E+04
.33E+03
.54E+03
.13E+04
.76E+03
.65E+02
. 14E4+04
.61E+04
.18E+03
.72E+03
.50E+03
. 76E+04
.85E+03
.65E+04
.32E+03
.39E+03
.36E+02
.36E+02
.54E+02
.07E+03
.84E+02
.58E+02
.80E+03
.91E+02
.25E+03
. 94E+04
.86E+02
.58E+02
.81E+02
.01E+03
.91E+02
L43E+04

REPORT

1
096

125.
127.
134.
193.
266.
196.
144,
139.
121.
129.
203.
142.
165.
213.
167.
115.
248 .
290.
152.
169.
.37
209.
186.
228.
159.
155.
91.
107.
141.
152.
.87
121.
168.
175.
.01

194

85

157

207.
114.
152.
148.

147

97.
182.

16
29
03
15
59
90
26
60
17
48
39
38
43
27
13
46
08
95
99
95

83
40
46
23
86
69
24
11
71

51
16
34

12
96
22
17

.15

91
96

Co

WNWWPhwPprPPrPLLWONNPPPPLOUNMNPPUUOS O DOV PPN PO UVBORPRENNPO WL

ntinuum
Counts

.52E+03
.43E+03
.86E+03
.47E+03
.61E+04
.04E+03
.32E+03
.05E+03
.41E+03
.65E+03
.98E+03
.72E+03
.45E+03
.03E+03
.26E+03
.35E+03
.53E+03
.14E+03
.41E+03
.28E+03
.28E+03
.38E+03
.55E+03
.05E+03
.74E+03
.82E+03
.72E+03
.24E+03
.31E+03
.94E+03
.38E+03
.59E+03
.08E+03
.67E+03
L46E+03
.47E+03
.03E+03
.13E+03
.86E+03
.44E+03
.14E+03
.20E+03

xxkdk



Peak Analysis Report

Peak ROI ROI
.No. start end

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
M 59
m 60
61
62
63
64
65
-
7
68
69
70
71
72

=
[

=8
|

1476-
1487-
1548-
1562-
1579-
1616-
1645-
1696-
1727-
1838-
1866-
1945-
2023-
2063-
2122-
2198-
2229-
2229-
2316-
2517-
2618-
2772-
2803-
3074-
3221-
3366-
3508-
3766-
3832-
4017-

1486
1506
1562
1574
1596
1631
1663
1716
1743
1851
1878
1962
2045
2072
2136
2207
2254
2254
2331
2526
2640
2787
2827
3094
3234
3378
3535
3785
3860
4035

= First peak in
Other peak in
= Fitted singlet

Errors quoted at

Peak

centroid

1481.
1495,
1556.
1568.
1587.
1624,
1653.
1706.
1734.
1844 .
1872.
1954.
2034.
2067.
2130.
2203.
2236.
.95

2246

2323.
.72
2631.
2779.
2815.
3083.
3227.
3371.
3521.
3774.
3845,
4027.

2521

a multiplet region
a multiplet region

1.000 sigma

46
97
90
65
28
54
15
50
41
82
95
48
20
25
62
06
34

66

32
20
56
49
57
02
94
80
53
14

4-03-96 12:12:52 PM

Energy
(keV)

256.
259.
269.
271.
275.
281.
286.
295.
300.
319.
.74
338.
352.
.43
369.
381.
387.
389.
402.
437.
456.
481.
488 .
534.
559.
584,
610.
654.
666.
698.

324

358

84
36
92
96
19
66
62
87
71
86

88
70

42
99
76
60
90
25
26
91
21
68
67
55
72
57
84
34

Net Peak Net Area
Uncert.

PN PRPNOOFRFRFRPPAPAPERENFRFWOHENOYRRPPRPFERENRPRPPENWRWWWOLRS

Area

.66E+02
.53E+02
.90E+02
.17E+02
.90E+02
.58E+02
.94E+02
.80E+04
.46E+02
.62E+02
.16E+02
.40E+02
.20E+04
.15E+02
.59E+02
.47E+01
.18E+02
.66E+02
.18E+02
.36E+02
.65E+02
.33E+02
. 78E+02
44E+02
.24E+02
.23E+01
.09E+04
.25E+02
.04E+02
.20E+02

82

136.
108.
103.
122.
105.
125.
213.
104.

84.

84.
117.
251.

61

86.
60.
57.
49.
98.
56.
117.
82.
112.
93.
61.
60.
191.

78

112.

54

.65
66
97
43
85
29
54
59
80
31
14
35
31
.70
72
83
42
71
61
29
57
57
13
92
88
76
09
.14
12
.73

Continuum

PP OHFHFOCOOHFEFEFRPNOFRNREFRRERERFEFWNMEFREFNDNNDNDRNNDNDNDPF-

Counts

.69E+03
.96E+03
.29E+03
.43E+03
.66E+03
.18E+03
.66E+03
.82E+03
.00E+03
.54E+03
.61E+03
.47E+03
.14E+03
.05E+03
.55E+03
.03E+03
.89E+03
.01E+03
.88E+03
.63E+02
.01E+03
.33E+03
.67E+03
.38E+03
.21E+02
.43E+02
.95E+03
.93E+02
.44E+03
.33E+02

Page
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Background Subtract Report

4-03-96 12:13:05 PM

Page 6

Fek A T A S o T R S b kol b b e e e e e b e e e e e e e e e e e e e e ke R

BACKGROUND SUBTRACT REPORT
i.'p**********************************************************************

Kbk

Detector Name:

Sample Title:
Peak Analysis Performed on:

DETO1
DP1B standard

4-03-96 12:09:05 PM

Peak Energy Original Orig. Area Ambient
Uncert.

No. (keV)
1 5
2 6.
3 10.
4 13.
5 16.
6 19.
7 25.
8 27.
9 32.

10 36.

11 46 .

12 50.

13 53.

14 63.

15 67.
"3 71.
7 74,

18 77.

19 79.

20 81.

21 84.

22 87.

23 90.

24 92.

25 94,

26 98

27 100.

28 102.

29 105

30 113.

31 121.

32 130.

33 144,

34 154,

35 163.

36 186.

37 199.

38 202.

39 205.

40 236.

41 239.

‘l’Z 242.

.36

46
91
07
41
36
75
51
03
73
68
12
38
44
81
01
99
28
52
31
03
41
11
79
98

.39

17
83

.82

10
14
87
16
53
81
39
51
37
63
50
20
52

Area

H AR OAPRPNRFRPRONNMNPEPRAEFEFRNMNNMNOFREOVDWPEREUDWHNDNUNDNDNWRERNDEERERRPN

.11E+02
.14E+03
.51E+03
.48E+04
.15E+04
.77E+03
.14E+03
.77E+03
.85E+02
.98E+02
.27E+04
.33E+03
.54E+03
.13E+04
.76E+03
.65E+02
. 14E+04
.61E+04
.18E+03
.72E+03
.50E+03
. 76E+04
.85E+03
.65E+04
.32E+03
.39E+03
.36E+02
.36E+02
.54E+02
.07E+03
.84E+02
.58E+02
.80E+03
.91E+02
.25E+03
.94E+04
.86E+02
.58E+02
.81E+02
.01E+03
.91E+02
.43E+04

125
127

165

194

157

97

.16
.29
134.
193.
266.
196.
144,
139.
121.
129.
203.
142.
.43
213.
167.
115.
248.
290.
152.
169.
.37
209.
186.
228.
159.
155.

91.
107.
141.
152.

85.
121.
168.
175.
.01
207.
114.
152,
148.
147.
.91
182.

03
15
59
90
26
60
17
48
39
38

27
13
46
08
95
99
95

83
40
46
23
86
69
24
11
71
87
51
16
34

12
96
22
17
15

96

Backgr.

Background Uncert.

1.89E+02

9.54E+01

3.17E+01

3.21E+01

*kkkx

Subtracted Subtracted
Area

HF ;A NMHERFEFONNREFEHARFEEFNNNOAFFOUWAEAEULWHENNUOUOUNNWRERRNDNERFERERBRREN

.11E+02
.14E+03
.51E+03
.48E+04
.15E+04
.77E+03
.14E+03
.77E+03
.85E+02
.98E+02
.27E+04
.33E+03
.54E+03
.13E+04
.76E+03
.65E+02
.14E+04
.61E+04
.18E+03
.72E+03
.50E+03
.76E+04
.85E+03
.63E+04
.32E+03
.39E+03
.36E+02
.36E+02
.54E+02
.07E+03
.84E+02
.58E+02
.80E+03
.91E+02
.25E+03
.93E+04
.86E+02
.58E+02
.81E+02
.01E+03
.91E+02
L43E+04

Uncert.

.25E+02
.27E+02
.34E+02
.93E+02
.67E+02
.97E+02
.44E+02
.40E+02
.21E+02
.29E+02
.03E+02
.42E+02
.65E+02
.13E+02
.67E+02
.15E+02
.48E+02
.91E+02
.53E+02
.70E+02
.94E+02
.10E+02
.86E+02
.31E+02
.59E+02
.56E+02
.17E+01
.07E+02
.41E+02
.53E+02
.59E+01
.22E+02
.68E+02
.75E+02
.57E+02
.10E+02
.15E+02
.52E+02
.48E+02
.47E+02
.79E+01
.83E+02

P ORRMMRNRRRERROFRRHEROFRRNENRPEFRPRPNONNRPRPRPNONRRNORPRRRRENRRP

2.57€r033 A%



Background Subtract Report

Pa ak

‘I'No.

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

w;
7
68
69
70
71
72

=
[

=8
|

4-03-96 12:13:05 PM

Energy Original Orig. Area Ambient
Area

(keV)

256.
259
269.
271.
275.
281.
286.
295
300.
319.
324,
338.
352.
358.
369.
381.
387.
389.
402.
437.
456.
481.
488,
534,
559.
584,
610.
654.
666 .
698.

84

.36

92
96
19
66
62

.87

71
86
74
88
70
43
42
99
76
60
90
25
26
91
21
68
67
55
72
57
84
34

PNHENORFREFPEPRFRFNRERPWOWRNORERFERERNEFEEAENWREWWWOYOLLS

.66E+02
.53E+02
.90E+02
.17E+02
.90E+02
.58E+02
.94E+02
.80E+04
.46E+02
.62E+02
.16E+02
.40E+02
.20E+04
.15E+02
.59E+02
.47E+01
.18E+02
.66E+02
.18E+02
.36E+02
.65E+02
.33E+02
.78E+02
.44E+02
.24E+02
.23E+01
.09E+04
.25E+02
.04E+02
.20E+02

82

136.
108.
103.
122.
105.
125.
213.
104.

84.

84.
117.
251.

61.

86

60.

57

49,
98.
56.
117.
82.
112.
93.
61.
60.
191.
78.
112.

54

Errors quoted at 1.000 sigma

Uncert.

.65
66
97
43
85
29
54
59
80
31
14
35
31
70
.72
83
.42
71
61
29
57
57
13
92
88
76
09
14
12
.73

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

2.87E+01

4 .33E+01

Backgr.

Background Uncert.

1.59E+01

1.65E+01

Page
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Subtracted Subtracted
Uncert.

Area

PNYHNORPRMHEMAPFRENEFEFWRNORERAHNERAENWHEHWWWOLPS

.66E+02
.53E+02
.90E+02
.17E+02
.90E+02
.58E+02
.94E+02
. 79E+04
.46E+02
.62E+02
.16E+02
.40E+02
.20E+04
.15E+02
.59E+02
.47E+01
.18E+02
.66E+02
.18E+02
.36E+02
.65E+02
.33E+02
. 78E+02
.LLE+02
.24E+02
.23E+01
.09E+04
.25E+02
.04E+02
.20E+02

VRPN OOV HFHFOFRFUVOPUONOAANEOOOFEFNRHERRFREREFEREO®

.26E+01
.37E+02
.09E+02
.03E+02
.23E+02
.05E+02
.26E+02
.14E+02
.05E+02
.43E+01
.41E+01
.17E+02
.52E+02
.17E+01
.67E+01
.08E+01
.74E+01
.97E+01
.86E+01
.63E+01
.18E+02
.26E+01
.12E+02
.39E+01
.19E+01
.08E+01
.91E+02
.81E+01
.12E+02
.47E+01
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Fhkkk GAMMA

SPECTRUM

ANALYSTIS Fhkdk

FAEXXAF AT A A AT A XA XA XA AR A b A A A b e e e e b b b e bbb e e e et

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

4-03-96 12:15:58 PM

DP1B standard
DP1B standard

DP1B 5
2.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-27-96 8:45:05 AM

80000.0 seconds
80027.6 seconds

1-16-96
29927227277



Peak Locate Analysis Report 4-03-96 12:16:12 PM Page 2
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Fkkkk PEAK LOGCATE REPORT Fkkkk
1..’**********************************************************************

Detector Name: DETO1
Sample Title: DP1B standard
Peak Locate Performed on: 4-03-96 12:14:10 PM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 2.00
Peak Centroid Centroid Energy Peak
No. Channel  Uncertainty (keV) Significance
1 31.75 0.4692 5.37 3.41
2 37.38 0.3589 6.45 4.78
3 46.92 0.6410 8.10 2.25
4 63.47 0.2141 10.88 11.60
5 76.05 0.2027 13.06 14.11
6 94.38 0.1846 16.32 18.15
7 110.42 0.1961 19.13 15.05
8 114.52 0.3787 20.02 3.60
9 148.95 0.1969 25.74 15.83
10 158.88 0.2154 27.48 11.53
11 211.42 0.5167 36.46 2.18
12 269.57 0.0893 46.66 62.24
13 290.19 0.1969 50.12 13.58
- 14 308.13 0.1144 53.36 35.80
15 366.17 0.0809 63.42 69.23
16 391.61 0.1654 67.79 16.18
17 421.51 0.3955 72.80 3.36
18 432.87 0.0713 74.97 83.75
19 446 .01 0.0620 77.26 111.16
20 458.80 0.1312 79.53 23.68
21 469.01 0.1275 81.26 26.31
22 484.79 0.1105 84.02 32.70
23 504.60 0.0950 87.38 35.87
24 519.53 0.1129 90.10 27.86
25 535.27 0.0791 92.76 45.63
26 547.96 0.1629 94.92 13.70
27 569.00 0.1817 98.40 12.93
28 652.29 0.1780 113.12 11.92
29 707.28 0.2863 122.60 4.78
30 753.39 0.3640 130.94 3.29
31 831.49 0.1346 144.18 17.22
32 891.32 0.1787 154.51 11.03
33 944.10 0.1919 163.62 10.03
34 1075.15 0.0731 186.35 48.11
35 1186.69 0.1983 205.75 7.49
36 1217.69 0.3764 210.91 2.15
37 1364.11 0.1544 236.47 12.11
38 1379.14 0.2197 239.26 5.56
39 1398.70 0.0657 242 .47 62.89
. 40 1480.90 0.2128 256.50 6.51
41 1496.30 0.1770 259.44 9.14



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
70

Centroid Centroid
Channel Uncertainty
1557.37 0.1491
1567.83 0.1676
1588.43 0.2211
1654.02 0.2708
1674.64 0.3570
1706.22 0.0528
1734.11 0.2093
1759.31 0.4161
1793.47 0.3401
1872.17 0.2683
1907.49 0.2990
1956.00 0.2868
2033.89 0.0465
2235.93 0.2950
2247.12 0.2149
2323.21 0.2024
2628.57 0.2486
2717.32 0.3141
2777.15 0.2390
2815.55 0.2656
3083.20 0.2369
3354.00 0.2980
3372.12 0.3279
3419.81 0.2865
3521.48 0.0506
3679.29 0.2866
3845.31 0.1429
3981.99 0.2838
4028 .35 0.1505

1.000 sigma

Errors quoted at

4-03-96 12:16:12 PM

Energy

(keV)

269.
271.
275.
286.
290
295.
300.
305
310.
324,
330.
338.
352.
387.
389.
402.
456.
471.
481.
488.
534.
581.
584.
592.
610.
637
666 .
690.
698.

84
85
50
92

.17

81
58

.47

86
71
86
86
63
74
62
58
09
02
55
08
99
61
87
70
60

.96

80
27
19

Peak

Significance

11.
10.
.98
.80
.52
.39
.50
.24
.16
.18
.88
.65
.90
.95
.52
.92
.62
.28
.16
.29
.70
.33
.11
.93
.88
.62
.92
.24
.90

NN SNNONNDNWWENWOMUNONNPENMNNOUONWRE

94
84

Page
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Peak Analysis Report

4-03-96 12:16:24 PM

Page 4
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1!!’* ANALYSTIS
B R R e T

Detector Name:
Sample Title:

PEAK

Peak Analysis To Channel:

Peak ROI ROI

No.

—
O W o~V P WN

L\bb.wuwwwwwwwMMNMMMMMMMHHr—\Hp—! O e
NHEOWVWOO~NOOURNWNROWOVWOENOATULAEAEWNHOWOVWONO WO, WN -

start end

29- 34

34- 40

45- 49

60- 66

72- 79

92- 97
107- 114
114- 118
144- 153
154- 163
206- 215
264- 274
285- 295
302- 313
360- 371
385- 397
415- 424
427- 438
440- 451
452- 464
464- 475
478- 490
500- 510
513- 525
528- 541
543- 554
562- 575
646- 659
704- 714
749- 760
824- 838
883- 899
936- 951
1066- 1083
1178- 1195
1208- 1226
1354- 1373
1373- 1388
1389- 1407
1471- 1487
1487- 1505
1547- 1563

DETO1
DP1B standard
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak

centroid

31.

37

47.
63.
75.
94,
110.
115.

148

158.
210.
269.
289.
308.
366.
391.
420.
432,
445,
459,
469.
484 .
504.
520.
535.
547.
567.
652.
707.

755

831.
891.
943 .
1074.

1186

1216.
1363.
1380.
1398.
1479.
1496.

1556

44
.67
18
22
82
60
80
95
.93
94
72
53
49
15
20
35
24
75
97
05
06
95
31
02
36
83
89
76
39
.48
84
41
91
97
.83
62
99
10
61
48
45
.38

Energy
(keV)

5.

6.

8.
10.
13.
16.
19.
20.
25.
27.
36.
46.
50.
53.
63.
67.
72.
74.
77.
79.
81.
84.
87.
90.
92.
94,
98.
113.
122.
130.
144,
154.
163.
186.
205.
210.
47
239.
242 .
256.
259.
269.

236

37
45
10
88
06
32
13
02
74
48
46
66
12
36
42
79
80
97
26
53
26
02
38
10
76
92
40
12
60
94
18
51
62
35
75
91

26
47
50
44
84

4-03-96 12:14:36 PM

Net Peak Net Area
Uncert.

HF R OFRFRSRHFHENOONOUREWNNOONNNOFWOWNUWNNNUOUFNNENDENOOR®SNOS

4

Area

.58E+02
.53E+02
.60E+02
.61E+03
.45E+04
.84E+03
.48E+03
.07E+03
.07E+03
.86E+03
.01E+02
.28E+04
.94E+03
.43E+03
.16E+04
.57E+03
.77E+02
.11E+04
.65E+04
.22E+03
.65E+03
.25E+03
. 73E+04
.85E+03
.56E+04
.24E+03
.07E+03
.57E+02
.09E+02
.17E+02
.05E+03
.02E+03
.78E+02
.00E+04
.37E+02
.04E+02
.06E+03
.65E+02
45E+04
.09E+02
.01E+03
.03E+03

REPORT

1
096

112.
127.

82.
134.
194.
205.
164.
105.
144,
138.
128.
204.
l46.
164.
213.
.98
142.
249,
291.
200.
171.
187.
203.
187.
238.
159.
155.
154,
113.
122.
156.
173.
150.
211.
149.
145.
148.
117.
180.
117.
128.
120.

177

26
55
55
05
73
42
00
33
08
28
42
66
38
10
60

73
08
88
62
64
71
56
85
07
49
87
32
36
02
58
59
27
69
27
83
43
64
29
33
43
48

Continuum

MNNNWNWLwWWwSdPUOPPLWWUPRPRUOCO OO~V PUROORENPNDOLVG S

Counts

.71E+03
.54E+03
.85E+03
.79E+03
. 78E+03
.31E+04
.05E+03
.18E+03
.32E+03
.92E+03
.48E+03
.09E+03
.11E+03
.37E+03
.00E+03
.83E+03
.69E+03
.72E+03
.18E+03
.92E+03
.42E+03
.11E+03
.25E+03
.69E+03
.93E+03
.76E+03
.90E+03
.10E+03
.34E+03
.66E+03
.52E+03
.53E+03
.31E+03
.52E+03
.89E+03
.65E+03
.49E+03
.67E+03
.12E+03
.50E+03
.70E+03
.57E+03

Fhhkk



Peak Analysis Report

Peak ROI ROI

vNo . start end

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

6
W;
68
69
70

=
[

= 8
|

1563-
1578-
1644-
1668-
1696-
1723-
1755-
1786-
1866-
1902-
1945-
2023-
2227-
2227-
2314-
2620-
2710-
2764-
2810-
3075-
3349-
3362-
3410-
3507-
3673-
3835-
3971-
4017-

1573
1598
1663
1678
1716
1741
1769
1799
1877
1918
1963
2044
2258
2258
2329
2640
2723
2789
2823
3094
3362
3381
3425
3535
3688
3855
3991
4035

= First peak in
Other peak in
= Fitted singlet

Errors quoted at

Peak

centroid

1568.
1589.
1654.
1673.
1706.
1733.
1761.
1792.
1872.
1908.
1954,
2033.
2236.
2247.
2321.
2630.
2716.
2777.
2814.
.29

3085

3354.
3372.
3418.
3521.
3679.
3845.
3980.
4026.

a multiplet region
a multiplet region

1.000 sigma

02
07
89
61
14
65
84
93
79
26
40
79
21
08
77
36
44
16
82

09
92
02
25
02
31
65
30

4-03-96 12:16:24 PM

Energy
(keV)

271.
275.
286.
290.
295.
300.
305.
310.
324,
330.
338.
352.
387.
389.
402.
456,
471.
481.
488.
534.
581.
584,
592.
610.
637.
666 .
690.
698.

85
50
92
17
81
58
47
86
71
86
86
63
74
62
58
09
02
55
08
99
61
87
70
60
96
80
27
19

Net Peak Net Area
Uncert.

VR OVMWNNNHFERFRERFRENESENRFEWPRPENRFEPPONDNNRERERRWNDRERREOVE

Area

.82E+02
.84E+02
.86E+02
.03E+02
.84E+04
.60E+02
.28E+02
.94E+02
.05E+02
.26E+02
.40E+02
.32E+04
.39E+02
.76E+02
.30E+02
.41E+02
.84E+02
.49E+02
.43E+02
.10E+02
.10E+02
.07E+02
.36E+02
.12E+04
.60E+01
.54E+02
.09E+02
.91E+02

85

138.
135.
77.
214,
118.
94.
83.
77.
107.
117.
247 .
51.
90.
96.
105.
70.
122.
72.

89

65.
89.
73.
192.

65
86
83
49

.18
45
68
50
24
04
70
89
43
68
73
25
44
61
50
72
08
93
52
.71
75
18
78
12
.99
.10
.39
.97

Continuum

WHRORHEREORFERRERHERRPNONNOMNEPER,ENONDERWND

Counts

.80E+03
.98E+03
.03E+03
.57E+03
.80E+03
.36E+03
.86E+03
.52E+03
.45E+03
.15E+03
.31E+03
.76E+03
.96E+03
.92E+03
.77E+03
.73E+03
.05E+03
.98E+03
.13E+03
.31E+03
.29E+02
.31E+03
.06E+03
.90E+03
.46E+02
.10E+03
.09E+03
.39E+02

Page

5



Background Subtract Report

4-03-96 12:16:38 PM

Page 6

B T R R R R R e R R e e e e e e R L e S e R R R R P PR R R e R R e S R R R e e e

BACKGROUND SUBTRACT REPORT
1..'**********************************************************************

Kok

Detector Name:

Sample Title:
Peak Analysis Performed on:

DETO1

DP1B standard

4-03-96 12:14:10 PM

Peak Energy Original Orig. Area Ambient
Background Uncert.

No. (keV)
1 5
2 6.
3 8.
4 10.
5 13.
6 16.
7 19.
8 20.
9 25

10 27.

11 36.

12 46,

13 50.

14 53.

15 63.
2 6 67.
7 72

18 74.

19 77.

20 79.

21 81.

22 84 .

23 87.

24 90.

25 92

26 94,

27 98.

28 113.

29 122.

30 130.

31 144,

32 154,

33 163.

34 186.

35 205.

36 210.

37 236.

38 239.

39 242 .

40 256

41 259.

W2 269.

.37

45
10
88
06
32
13
02

.74

48
46
66
12
36
42
79

.80

97
26
53
26
02
38
10

.76

92
40
12
60
94
18
51
62
35
75
91
47
26
47

.50

44
84

Area

FFRFOAESHNOENORWNNONNNOFHFWOVOWWNUWNNNUUMFENNENEFENOREANO®PS

.58E+02
.53E+02
.60E+02
.61E+03
.45E+04
.84E+03
.48E+03
.07E+03
.07E+03
.86E+03
.01E+02
.28E+04
.94E+03
.43E+03
.16E+04
.57E+03
.77E+02
.11E+04
.65E+04
.22E+03
.65E+03
.25E+03
.73E+04
.85E+03
.56E+04
.24E+03
.07E+03
.57E+02
.09E+02
.17E+02
.05E+03
.02E+03
.78E+02
.00E+04
.37E+02
.04E+02
.06E+03
.65E+02
.45E+04
.09E+02
.01E+03
.03E+03

Uncert.

112.
127.
.55
134.
194,
205.
164.
105.
144,
138.
42
204.
146.
164,

82

128

213

200

187

117

26
55

05
73
42
00
33
08
28

66
38
10

.60
177.
142.
249,
291.
.62
171.
187.
203.
.85
238.
159.
155.
154.
113.
122.
156.
173.
150.
211.
149.
145.
148.
117.
180.
.33
128.
120.

98
73
08
88

64
71
56

07
49
87
32
36
02
58
59
27
69
27
83
43
64
29

43
48

1.89E+02

9.54E+01

Backgr.

3.17E+01

3.21E+01

*hkhk

Subtracted Subtracted
Area

PR AR PR NOPRPOUREWNNONNNORFRF OWWLWNUWNNNUFENSNENEHENDOORENDOORS

.58E+02
.53E+02
.60E+02
.61E+03
.45E+04
.84E+03
.48E+03
.07E+03
.07E+03
.86E+03
.01E+02
.28E+04
.94E+03
.43E+03
.16E+04
.57E+03
.77E+02
.11E+04
.65E+04
.22E+03
.65E+03
.25E+03
.73E+04
.85E+03
.54E+04
.24E+03
.07E+03
.57E+02
.09E+02
.17E+02
.05E+03
.02E+03
.78E+02
.99E+04
.37E+02
.04E+02
.06E+03
.65E+02
.45E+04
.09E+02
.01E+03
.03E+03

Uncert.

.12E+02
.28E+02
.25E+01
.34E+02
.95E+02
.05E+02
.64E+02
.05E+02
.44E+02
.38E+02
.28E+02
.05E+02
.46E+02
.64E+02
.14E+02
.78E+02
.43E+02
.49E+02
.92E+02
.01E+02
.72E+02
.88E+02
.04E+02
.88E+02
.40E+02
.59E+02
.56E+02
.54E+02
.13E+02
.22E+02
.57E+02
. 74E+02
.50E+02
.14E+02
.49E+02
.46E+02
.48E+02
.18E+02
.80E+02
.17E+02
.28E+02
.20E+02

PR RPRPHRPRPRPPRNPBERRPRRRERHERRENRNNRRFNMNNONNNRARRORERNNRRRRRNRER R



Background Subtract Report 4-03-96 12:16:38 PM Page 7

™~ak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

Uo . (keV) Area Uncert. Background Uncert. Area Uncert.
43  271.85 4.82E+02  85.18 4.82E+02  8.52E+01
44 275,50  5.84E+02 138.45 5.84E+02  1.38E+02
45  286.92 1.86E+02 135.68 1.86E+02  1.36E+02
46  290.17 1.03E+02 77.50 1.03E+02  7.75E+01
47  295.81  2.84E+04 214.24 2.87E+01 1.59E+01  2.84E+04  2.15E+02
48  300.58 3.60E+02 118.04 3.60E+02  1.18E+02
49 305.47 1.28E+02 94.70 1.28E+02  9.47E+01
50 310.86 1.94E+02  83.89 1.94E+02  8.39E+01
51  324.71 2.05E+02 77.43 2.05E+02  7.74E+01
52 330.86 2.26E+02 107.68 2.26E+02  1.08E+02
53 338.86 5.40E+02 117.73 5.40E+02  1.18E+02
54  352.63  4.32E+04 247.25 4.33E+401 1.65E+01  4.32E+04  2.48E+02

M 55 387.74  1.39E+02  51.44 1.39E+02  5.14E+01

m 56 389.62 2.76E+02 90.61 2.76E+02  9.06E+01
57 402.58 4.30E+02 96.50 4.30E+02  9.65E+01
58 456.09 3.41E+02 105.72 3.41E+02  1.06E+02
59 471.02 1.84E+02 70.08 1.84E+02  7.01E+01
60  481.55 2.49E+02 122.93 2.49E+02  1.23E+02
61 488.08 1.43E+02 72.52 1.43E+02  7.25E+01
62  534.99 2.10E+02 89.71 2.10E+02  8.97E+01
63 581.61 1.10E+02 65.75 1.10E+02  6.57E+01
64 584 .87 1.07E+02 89.18 1.07E+02  8.92E+01
65 592.70 1.36E+02 73.78 1.36E+02  7.38E+01
26 610.60 2.12E+04 192.12 2.12E+04  1.92E+02

‘7 637.96 7.60E+01  65.99 7.60E+01  6.60E+01
68 666.80 5.54E+02  86.10 5.54E+02  8.61E+01
69 690.27 1.09E+02  83.39 1.09E+02  8.34E+01
70 698.19 5.91E+02  49.97 5.91E+02  5.00E+01

M = First peak in a multiplet region

m = Other peak in a multiplet region

F = Fitted singlet

Errors quoted at 1.000 sigma
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SPECTRUM

ANALYSTIS Kkt
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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

3-11-96 9:53:28 AM

DM1B standard
DM1B standard

DM1B 3
2.00

1 - 4096

1 - 4096

1.000 keV

0.000E+00 Unit

3-07-96 10:56:28 AM

80000.0 seconds
80019.3 seconds

1-16-96
2222727227



Peak Locate Analysis Report 3-11-96 9:53:41 AM Page 2

B R e g R e R R R R e e b e e i g s e e e e e S

Fr kK PEAK LOCATE REPORT Fkdkk
‘.’w*********************************************************************

Detector Name: DETO1l
Sample Title: DM1B standard
Peak Locate Performed on: 3-11-96 9:52:27 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 2.00
Peak  Centroid Centroid Energy Peak
No. Channel  Uncertainty (keV) Significance
1 37.18 0.3646 6.38 6.17
2 75.62 0.2359 12.89 11.07
3 94 .40 0.1793 15.86 18.57
4 103.60 0.2351 17.97 10.85
5 114.39 0.4427 19.08 3.10
6 174.95 0.6540 29.53 2.23
7 186.99 0.6355 32.24 2.44
8 193.73 0.3559 33.47 4.16
9 201.09 0.2378 34.72 7.33
10 208.94 0.6744 36.01 2.06
11 216.51 0.3644 37.44 3.45
12 230.92 0.1490 39.93 22.95
13 251.96 0.5702 42.76 2.93
- 14 261.76 0.5906 45,31 2.19
15 269.48 0.2455 46.63 7.75
16 277.92 0.4710 48.08 2.90
17 308.15 0.3869 52.94 3.63
18 334.32 0.1872 57.89 13.16
19 367.66 0.2147 63.71 6.61
20 389.51 0.4911 67.59 2.02
21 432.84 0.0691 74.97 87.64
22 445,98 0.0619 77.30 111.59
23 477.74 0.5516 82.87 2.42
24 487.98 0.1318 84.53 25.19
25 504.55 0.0927 87.37 38.76
26 519.80 0.0924 90.14 44.79
27 539.73 0.0930 93.50 44 .55
28 563.54 0.4989 97.68 2.18
29 575.00 0.1370 99.66 22.93
30 610.60 0.1646 105.60 13.55
31 628.07 0.2129 109.16 7.59
32 650.00 0.3977 112.70 2.24
33 666.00 0.1610 115.38 15.80
34 693.09 0.4429 120.01 2.54
35 700.06 0.4722 121.41 2.05
36 746 .03 0.1028 129.29 34.41
37 784.08 0.4491 135.93 2.36
38 814.17 0.4366 141.11 2.07
39 830.33 0.4307 143.91 2.54
' 40 842 .95 0.2830 146.11 4.58
41 864.56 0.4319 149.83 2.59



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
9 .
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

877.

889.

903.

962.
1039.
1047.
1057.
1074.
1152.
1179.
1188.
1209.
1247.
1378.
1392.
.84
1561.
1590.
1602.
1665.
1674.
1720.
1734.
1789.
1859.
1895.
1920.
1954.
1970.
2033.
2048.
2122.
2168.
2179.
2283.
2300.
2324
.09

1459

2366

2508.
.70

2617

2675.
2746.
.99
2832.
2846.
2922.
2951.
3024.
.62
3249.

2765

3042

83
78
33
18
62
19
69
99
37
17
55
19
99
98
75

65
16
77
34
98
66
32
26
16
44
13
97
43
56
63
83
06
94
92
61
96

26

33
07

11
70
25
18
70

71

Centroid
Uncertainty

[eNeoNoNoNoNoNoNoRoNoNeoNeoNoNeRolNoNoNoNoNoNeoRoNeleoloBolNoloNoloNoNoReoNolNoNoelNeNoloelNelNolNeNoNelolNolNoNol ool

.2987
.1418
.3786
.2656
.3952
.4107
L4124
.1950
.2276
.3174
.3618
.0897
.2304
.0467
.0913
.2762
.0980
L4662
L1171
.2420
.4593
.4556
.1055
.3634
.2328
.1076
.2426
.0716
.2598
.1104
.3535
.3531
.3126
.2318
.4110
.3995
.3786
.1371
.3124
.2818
.1063
.3492
.3182
.3837
.2958
.3916
.0950
.2923
.3650
.1906

3-11-96 9:53:41 AM

Energy

(keV)

152.
154.
156.
166.
180.
181.
183.
186.
199.
204.
206.
209.
216.
239.
241.
253.
270.
275.
277.
288
290.
298.
300.
310.
322.
328.
333.
338.
341.
352.
355.
368.
376.
378.
395.
398.
403,
410.
434,
453.
463
476.
479.
491.
493.
506.
511.
524.
527.
563.

18
24
62
80
18
66
40
46
84
45
02
61
13
06
46
30
73
62
87

.72

41
34
69
64
36
59
08
96
61
58
12
06
05
02
96
86
06
43
88
96

.90

17
59
00
61
24
54
52
76
53

Peak

Significance

(=

w
LU WUOATNNDNUNO S

’_)
&~ N N = N w N
VWO PFPNPEFPENNEONO®OPE WX

=
O W

= =
ERORORNRPORRNRONONNRONONN FWRNN

N

.24
.20
.86
.27
.51
.66
.24
.14
.69
.21
.64
.81
.08
.13
.90
.15
.19
.14
.35
.53
.04
.07
71
.17
.63
.58
.54
.86
.66
.63
.21
31
.41
.20
.22
.02
.08
.17
.99
.69
.05
.20
.82
.24
.71
.12
.24
.30
.11
.41

Page
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Peak Locate Analysis Report

Peak

No.

92
93
94
95
96
97
98
99
100
101
102

Centroid Centroid
Channel  Uncertainty
3369.89 0.0638
3414 .43 0.3051
3441.30 0.3651
3520.94 0.1245
3562.30 0.2797
3665.81 0.3982
3682.92 0.3039
3825.07 0.3525
3857.88 0.2691
4006 .50 0.3218
4028.16 0.1699

1.000 sigma

Errors quoted at

3-11-96

Energy

(keV)

584,
592.
596.
610.
617.
635.
638.
660.
668.
696.
698.

34
13
80
71
64
54
62
19
99
12
11

9:53:41 AM

Peak

Significance

4

=

LD WNNNDNNENDN S

.46
.70
.34
.88
.62
.04
.59
.28
.09
.28
.95

Page

4



Peak Analysis Report

3-11-96 9:5

3:51 AM

Page 5

B R R e o R o e b e e e e S T

PEAK ANALYSTIS
F A e A A S e e o R e ok

*

Detector Name: DETO1

Sample Title: DM1B standard
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak Analysis To Channel:

Peak ROI ROI Peak Energy

No.

=
o~ UL S wWN

=
N
w

start end centroid (keV)

34- 42 37.29 6.38

67- 82 74.80 12.89

82- 101 91.96 15.86
101- 121 104.11 17.97
101- 121 110.48 19.08
l166- 177 170.77 29.53
181- 221 186.38 32.24
181- 221 193.50 33.47
181- 221 200.66 34.72
181- 221 208.13 36.01
181- 221 216.37 37.44
223- 240 230.75 39.93
242- 254 247.03 42.76
259- 281 261.77 45.31
259- 281 269.37 46.63
259- 281 277.74 48.08
297- 311 305.75 52.94
326- 340 334.26 57.89
362- 373 367.82 63.71
387- 396 390.24 67.59
426- 438 432 .78 74.97
438- 454 446 .19 77.30
454- 496 478.35 82.87
454 - 496 487 .89 84.53
496- 512 504.26 87.37
512- 527 520.22 90.14
529- 552 539.63 93.50
556- 587 563.72 97.68
556- 587 575.11 99.66
602- 619 609 .41 105.60
622- 641 629.93 109.16
646- 656 650.33 112.70
656- 673 665.78 115.38
690- 703 692.50 120.01
690- 703 700.53 121.41
738- 752 745.99 129.29
782- 788 784.25 135.93
810- 819 814.15 141.11
828- 847 830.31 143.91
828- 847 842.99 146.11
861- 910 864.42 149 .83
861- 910 877.97 152.18

REPORT

3-11-96 9:52:49 AM

4

1
096

Net Peak Net Area

HFPEARORPNPPOLOWNNRFRRFRFRFRPRWNNPRFRP O WOWWRRFEFRNOOOOEFEF OUWOARROPFE £ WR =W

Area

.02E+02
.95E+03
. 14E+04
.56E+03
.47E+03
.04E+01
.86E+02
.81E+02
.48E+03
.67E+02
.45E+02
.29E+03
.15E+01
.80E-07
.04E+02
L42E+01
.65E+02
.08E+03
.34E+03
.45E+02
. 24E+04
.36E+04
.04E-05
.73E+03
.83E+04
.60E+03
.19E+04
.77E+01
.53E+03
.81E+03
.45E+03
.25E+02
.41E+03
.60E+01
.50E+01
.68E+03
.67E+01
.16E+01
.51E+01
.91E+02
.45E+01
.95E+02

Uncert.

100.61
186.68
248 .27
76.73
121.31
97.09
49.71
62.72
90.06
48.95
61.04
145.73
98.37

3.63

6.54

3.79
106.80
118.95
112.20
92.28
232.30
354.37

4.08
11.25
196.07
178.20
195.60
39.17
108.00
135.88
135.59
79.04
121.30

9.88
10.35
118.42
51.18
67.44
36.66
60.41
19.33
20.50

Continuum

NRFRPRFRFRPRPRWOANAAERENPEPEENODNONOOCUVUNOOWREEREWNNRWLWULUWEAEERAEPWLWWPRPWRER &

Counts

.44E+03
.03E+04
.43E+04
.54E+03
.41E+03
.74E+03
.69E+03
.00E+03
.01E+03
.01E+03
.70E+03
.50E+03
.65E+03
.92E+03
.42E+03
.37E+03
.87E+03
.54E+03
.48E+03
.70E+03
.22E+03
. 74E+04
.12E+03
.21E+03
.45E+03
.27E+03
.60E+03
.71E+03
.72E+03
.47E+03
.82E+03
.56E+03
.09E+03
.09E+02
.15E+02
.25E+03
.37E+03
.99E+03
LL44E+03
.96E+03
.88E+03
.18E+03

Fhhkk



Peak Analysis Report

Peak ROI ROI

‘..'No.

m 43
m 44
45

M 46
m 47
m 48
49
50

M 51
m 52
53
54

M 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
m 90
91

W

=}

ERERXEBE X

8 28 X

828X

58 X

=

start end

861- 910

861- 910

958- 968
1036- 1061
1036- 1061
1036- 1061
1070- 1087
1145- 1160
1175- 1192
1175- 1192
1203- 1217
1233- 1256
1369- 1407
1369- 1407
1455- 1469
1550- 1569
1587- 1611
1587- 1611
1657- 1679
1657- 1679
1699- 1741
1699- 1741
1784- 1799
1852- 1868
1884- 1906
1911- 1930
1945- 1977
1945- 1977
2019- 2053
2019- 2053
2118- 2127
2158- 2194
2158- 2194
2273- 2305
2273- 2305
2318- 2331
2358- 2383
2504- 2513
2610- 2626
2662- 2687
2740- 2770
2740- 2770
2828- 2852
2828- 2852
2910- 2928
2932- 2963
3016- 3057
3016- 3057
3241- 3262
3355- 3382

Peak

centroid

889.
903.
962.
1039.
1047.
1058.
1075.
.80

1152

1179.
41

1188

1209.
1246.
1378.
1392,
1461.
1561.
1589.
1602.
1665.
.02
1720.
1734.
1791.
1859.
1895.
1921.
1954,
1970.
2033.
2048.
2122.
2168.
2180.
2283.
2300.
2324
2367.
2508.
2618.
2675.
2746 .
2765.
2831.
2846 .
2919.
2950.
3024.
.61
3249.
3369.

1675

3043

87
59
26
40
93
01
63

36

13
73
96
77
01
55
76
72
26

77
26
65
25
16
07
97
25
51
12
77
80
16
61
32
58
09
06
05
37
10
82
66
67
49
05
91

86
86

3-11-96 9:53:51 AM

Energy
(keV)

154.
156.
166.
180.
181.
183.
186.
199.
204.
206.
209.
216.
239.
241,
253.
270.
275.
277.
288.
290.
298.
300.
310.
322.
328.
.08
338.
341.
352.
355.
368.
376.
378.
395.
398.
403.
410.
434
453,
463.
476.
479.
491.
493.
506.
511.
524.
.76
563.
584.

333

527

24
62
80
18
66
40
46
84
45
02
61
13
06
46
30
73
62
87
72
41
34
69
64
36
59

96
61
58
12
06
05
02
96
86
06
43
88
96
90
17
59
00
61
24
54
52

53
34

Net Peak Net Area
Uncert.

WU WAMARULDWNUHEANPS, ONWOUOWHEERENENOWNRERENMNERNMRFEFWWNOUODOUDOLESEOORFRE PONE &~ oo

Area

.52E+03
.17E+01
.87E+02
.95E+01
.43E+01
.23E+01
.44E+02
.57E+02
.14E+02
.33E+01
.80E+03
.59E+02
.67E+04
.48E+03
.49E+02
.01E+03
.78E-07
.75E+03
.08E+02
.46E+01
.83E-06
.33E+03
.03E+02
.79E+02
.15E+03
.35E+02
.32E+03
.11E+02
.82E+03
.62E+01
.22E+01
.17E+02
.46E+02
.29E+01
.23E+01
.57E+01
.71E+02
.08E+01
.46E+01
.68E+03
.11E+01
.55E+01
.44E+01
.18E+01
.67E+01
.01E+03
.84E+02
.59E+01
.91E+02
.87E+03

38.
19.
66.

3.

2.

2.
99.
84 .
49,
36.
104.
111.
349.
84.
65.
98.

2
7

44

24

98
00
72
72
32
56
99
89
42
18
42
76
95
16
59
99
.67
.09
01
.58

14595.6

7.
63.
69.
99.
80.

149,
32.
86.
30.
41.
36.
58.

33

25.
53.
92.
36.
58.
90.
26.
29.

7

8
58
107
49
29
68
126

54
79
19
66
61
30
98
86
28
48
73
37
.19
62
26
01
86
32
75
09
87
.19
.51
.91
.54
.18
.01
.27
.19

Co

P HREBERERERERERNWUUHEFRORFEFOORRRNRRPRRPRRRNRPRRRRRERRRREBRODNNNERRDNDOOO NN

ntinuum
Counts

.08E+03
.14E+03
.79E+03
.26E+02
.38E+02
.52E+02
.79E+03
.25E+03
.31E+03
L44E4+03
.09E+03
.98E+03
.13E+03
.55E+03
.40E+03
.93E+03
.05E+03
.66E+03
.38E+03
.14E+03
.58E+03
.52E+03
.32E+03
.47E+03
.01E+03
.76E+03
.64E+03
.38E+03
.51E+03
.30E+03
L43E+02
.64E+03
.72E+03
. 70E+02
. 74E+02
.02E+03
.75E+03
.82E+02
.07E+03
.54E+03
.44E+02
.19E+02
.06E+02
.91E+02
.01E+03
.71E+03
.12E+03
.92E+03
.13E+03
.56E+03

Page
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Peak Analysis Report

Peak ROI ROI

'No . start end

M 93
m 94
95
96

M 97
m 98
99
100
M101
ml02

M

m
F

I

3408 -
3408-
3511-
3555-
3660-
3660-
3793-
3852-
4001-
4001-

3451
3451
3536
3568
3693
3693
3831
3864
4035
4035

First peak in
Other peak in
Fitted singlet

Errors quoted at

Peak

centroid

3414

3665

a multiplet region
a multiplet region

1.000 sigma

.75
3441.
3521.
3561.
.07
3682.
3807.
3857.
4014
4025.

69
90
86

81
22
94
37
82

3-11-96 9:53:51 AM

Energy
(keV)

592.
596.
610.
617.
635.
638.
660.
668.
696.
698.

13
80
71
64
54
62
19
99
12
11

Net Peak Net Area
Uncert.

POV NNNEREOW

Area

.81E+01
.06E+01
.06E+03
.16E+02
.37E+01
.48E+01
.22E+02
.25E+01
.07E+02
.67E+02

24,
28.
79.
41.
18.
19.

104
39
29
36

14
08
14
32
72
10
.35
.52
.61
.56

Continuum

AL NN UL LW

Counts

.28E+02
.O4E+02
.22E+03
.77E+02
.82E+02
.84E+02
.83E+03
.73E+02
.75E+02
.88E+02

Page

7
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Frlekok BACKGROUND SUBTRACT REPORT FkkkA
‘.'k**********************************************************************

Detector Name: DETO1l

Sample Title: DM1B standard
Peak Analysis Performed on: 3-11-96 9:52:27 AM

Peak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

No. (keV) Area Uncert. Background Uncert. Area Uncert.
1 6.38 4,02E+02 100.61 4 . 02E+02 1.01E+02
2 12.89 3.95E+03 186.68 3.95E+03 1.87E+02
3 15.86 1.14E+04 248.27 1.14E+04 2 .48E+02
M 4 17.97 1.56E+03 76.73 1.56E+03 7.67E+01
m 5 19.08 3.47E+03 121.31 3.47E+03 1.21E+02
6 29.53 4, 04E+01 97.09 4, 04E401 9.71E+01
M 7 32.24 1.86E+02 49.71 1.86E+02 4, 97E+01
m 8 33.47 6.81lE+02 62.72 6.81E+02 6.27E+01
m 9 34.72 1.48E+03 90.06 1.48E+03 9.01E+01
m 10 36.01 1.67E+02 48.95 1.67E+02 4. 89E+01
m 11 37 .44 6 .45E+02 61.04 6.45E+02 6.10E+01
12 39.93 3.29E+03 145.73 3.29E+03 1.46E+02
13 42.76 5.15E+01 98.37 5.15E+01 9.84E+01
M 14 45,31 1.80E-07 3.63 1.80E-07 3.63E+00
m 15 46 .63 8.04E+02 6.54 8 .04E+02 6.54E+00
6 48.08 8.42E+01 3.79 8.42E+01 3.79E+00
7 52.94 2.65E+02 106.80 2.65E+02 1.07E+02
18 57.89 1.08E+03 118.95 1.08E+03 1.19E+02
19 63.71 1.34E+03 112.20 1.34E+03 1.12E+02
20 67.59 1.45E+02 92.28 1.45E+02 9.23E+01
21 74.97 3.24E+04 232.30 3.24E+04 2.32E+02
22 77.30 3.36E+04 354.37 3.36E+04 3.54E+02
M 23 82.87 8.04E-05 4.08 8.04E-05 4 . 08E+00
m 24 84.53 3.73E+03 11.25 3.73E+03 1.13E+01
25 87.37 1.83E+04 196.07 1.83E+04 1.96E+02
26 90.14 9.60E+03 178.20 9.60E+03 1.78E+02
27 93.50 1.19E+04 195.60 1.89E+02 3.17E+01 1.17E+04 1.98E+02
M 28 97.68 7.77E401 39.17 7.77E+01 3.92E+01
m 29 99 .66 2.53E+03 108.00 2.53E+03 1.08E+02
30 105.60 3.81E+03 135.88 3.81E+03 1.36E+02
31 109.16 1.45E+03 135.59 8.10E+01 3.01E+01 1.37E+03 1.39E+02
32 112.70 1.25E+02 79.04 1.25E+02 7.90E+01
33 115.38 1.41E+03 121.30 1.41E+03 1.21E+02
M 34 120.01 2.60E+01 9.88 2.60E+01 9.88E+00
m 35 121.41 3.50E+01 10.35 3.50E+01 1.04E+01
36 129.29 4 .68E+03 118.42 4.68E+03 1.18E+02
37 135.93 2.67E+01 51.18 2.67E+01 5.12E+01
38 141.11 4. 16E+01 67 .44 4,16E+01 6.74E+01
M 39 143.91 6.51E+01 36.66 6.51E+01 3.67E+01
m 40 146.11 1.91E+02 60.41 1.91E+02 6.04E+01
M4 149.83 1.45E+4+01 19.33 1.45E+01 1.93E+01
‘2 152.18 1.95E+02 20.50 1.95E+02 2.05E+01



Background Subtract Report 3-11-96 9:54:00 AM Page 9

Prak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

'Jo . (keV) Area Uncert. Background Uncert. Area Uncert.
m 43 154.24 1.52E+03 38.98 1.52E+03 3.90E+01
m 44 156.62 8.17E+01 19.00 8.17E+01 1.90E+01
45 166.80 1.87E+02 66.72 1.87E+02 6.67E+01
M 46 180.18 4 ,95E+01 3.72 4 .95E401 3.72E+00
m 47 181.66 1.43E+01 2.32 1.43E+01 2.32E+00
m 48 183.40 2.23E+01 2.56 2.23E+01 2.56E+00
49 186.46 8.44E402 99.99 9.54E+01 3.21E+01 7.49E+02 1.05E+02
50 199.84 4, 57E+02 84 .89 4 57E4+02 8.49E+01
M 51 204 .45 1.14E+02 49 .42 1.14E+02 4 .94E+01
m 52 206.02 6.33E+01 36.18 6.33E+01 3.62E+01
53 209.61 4 .80E+03 104.42 4.80E+03 1.04E+02
54 216.13 5.59E+02 111.76 5.59E+02 1.12E+02
M 55 239.06 5.67E+04 349.95 5.67E+04 3.50E+02
m 56 241 .46 5.48E+03 84.16 5.48E+03 8.42E+01
57 253.30 2.49E+02 65.59 2.49E4+02 6.56E+01
58 270.73 3.01E+03 98.99 3.01E+03 9.90E+01
M 59 275.62 3.78E-07 2.67 3.78E-07 2.67E+00
m 60 277.87 1.75E+03 7.09 1.75E+03 7.09E+00
M 61 288.72 2.08E+02 44 .01 2.08E+02 4. 40E+01
m 62 290.41 1.46E+01 24,58 1.46E+01 2 .46E+01
M 63 298 .34 1.83E-06 14595.6 1.83E-06 1.46E+04
m 64 300.69 2.33E+03 7.54 2.33E+03 7.54E+00
65 310.64 1.03E+02 63.79 1.03E+02 6.38E+01
.;6 322.36 1.79E+02 69.19 1.79E+02 6.92E+01
7 328.59 2.15E+03 99.66 2.15E+03 9.97E+01
68 333.08 3.35E+02 80.61 3.35E+02 8.06E+01
M 69 338.96 8.32E+03 149.30 8.32E+03 1.49E+02
m 70 341.61 2.11E+02 32.98 2.11E+02 3.30E+01
M 71 352.58 1.82E+03 86.86 4. 33E4+01 1.65E+01 1.78E+03 8.84E+01
m 72 355.12 7.62E+01 30.28 7.62E+01 3.03E+01
73 368.06 4.22E+01 41 .48 4.22E4+01 4. 15E+01
M 74 376.05 1.17E+02 36.73 1.17E+02 3.67E+01
m 75 378.02 3.46E+02 58.37 3.46E+02 5.84E+01
M 76 395.96 5.29E+01 33.19 5.29E+01 3.32E+01
m 77 398.86 3.23E+01 25.62 3.23E+01 2.56E+01
78 403.06 2.57E+01 53.26 2.57E+01 5.33E+01
79 410.43 9.71E+02 92.01 9.71E+02 9.20E+01
80 434 .88 4. 08E+01 36.86 4 .08E+01 3.69E+01
81 453.96 6.46E+01 58.32 6.46E+01 5.83E+01
82 463.90 1.68E+03 90.75 1.68E+03 9 08E+01
M 83 476.17 5.11E+01 26.09 5.11E+01 2.61E+01
m 84 479.59 6.55E+01 29.87 6.55E+01 2.99E+01
M 85 491.00 3.44E401 7.19 3.44E+401 7.19E+00
m 86 493 .61 5.18E+01 8.51 5.18E+01 8 .51E+00
87 506.24 4.67E+01 58.91 4.67E+01 5.89E+01
88 511.54 3.01E+03 107.54 2.98E+02 3.37E+01 2.71E+03 1.13E+02
M 89 524 .52 1.84E+02 49.18 1.84E+02 4.,92E+01
m 90 527.76 5.59E+01 29.01 5.59E+01 2.90E+01
91 563.53 3.91E+02 68.27 3.91E+02 6.83E+01
-2 584 .34 8.87E+03 126.19 8.87E4+03 1.26E+02



Background Subtract Report

Pagk

Weo.

M 93
m 94
95
96

M 97
m 98
99
100
M101
ml102

M

I

m
F

Errors quoted at

Energy Original Orig. Area Ambient
Background Uncert.

(keV)

592.
596.
610.
617.
635.
638.
660.
668.
696
698 .

13
80
71
64
54
62
19
99

.12

11

Area

FPNURFRPNNNREFEOW

.81E+01
.06E+01
.06E+03
.16E+02
.37E+01
.48E+01
.22E+02
.25E+01
.07E+02
.67E+02

24,
28.
79.
41.
18.
19.

104
39
29
36

1.000 sigma

Uncert.

14
08
14
32
72
10
.35
.52
.61
.56

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

3-11-96 9:54:00 AM

PO UVUERENONNHEFEOUW

Area

.81E+01
.06E+01
.06E+03
.16E+02
.37E+01
.48E+01
.22E+02
.25E+01
.07E+02
.67E+02

Page
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Backgr. Subtracted Subtracted

Uncert.

WNWHERFRRFEBRINDND

.41E+01
.81E+01
.91E+01
.13E+01
.87E+01
.91E+01
.04E+02
.95E+01
.96E+01
.66E+01
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AREA
REFERENCE

PEAK/BKG.

CORRECTTION

REPORT

SUBTRACT

*hAERL
*hFkk
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Corrected area is: Original * Peak Ratio - Background

Peak
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ww www
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1
w W w
0~ ov W

M 39

=
~
o

Detector Name:

Sample Title:
Peak Analysis Performed on:

DETO1

DM1B standard

Ref. Peak Energy:

Peak Ratio:
Background File :

Energy Original Orig. Area

(keV)

6.
12.
15.
17.
19.
29.
32.
33
34,
36.
37.
39
42.
45,
46.
48.
52.
57.
63.
67.
74
77.
82.
84.
87
90.
93.
97.
99.

105
109
112,
115.
120.
121.
129.
135.
141.
143.
146.

38
89
86
97
08
53
24

Ny

72
01
a

.93

76
31
63
08
94
89
71
59
97
30
87
53

.37

14
50
68
66

.60
.16

70
38
01
41
29
93
11
91
11

Area

FOEAENPWNRRFEFFERWNNPFPFORWOWWRHERRENOOF OVMWOARFEFOANPWEHERFWS

.02E+02
.95E+03
. 14E+04
.56E+03
.47E+03
.04E+01
.86E+02
.81E+02
.48E+03
.67E+02
.45E+02
.29E+03
.15E+01
.80E-07
.04E+02
L42E+01
.65E+02
.08E+03
.34E+03
.45E+02
. 24E+04
.36E+04
.04E-05
.73E+03
.83E+04
.60E+03
.19E+04
.77E+01
.53E+03
.81E+03
.45E+03
.25E+02
.41E+03
.60E+01
.50E+01
.68E+03
.67E+01
.16E+01
.51E+01
.91E+02

0.00;
0.00;

Uncert.

100.
186.
248.

76.
121.

97.
.71
62.
90.

49

48

6

3

112

39

10

67
36

61
68
27
73
31
09

72
06

.95
61.
145.
98.
3.
.54
.79
106.
118.
.20
92.
232.
354.
.08
11.
196.
178.
195.
.17
108.
135.
135.
79.
121.
.88
.35
118.
51.
a4
.66
60.

04
73
37
63

80
95

28
30
37

25
07
20
60

00
88
59
04
30

42
18

41

3-11-96 9:52:27 AM

Reference Date:

Uncertainty:
E:\GENIEPC\CAMFILES\BG030596 . CNF

Ambient

0.00

Backgr.

Background Uncert.

1.89E+02

8.10E+01

3.17E+01

3.01E+01

Corrected
Area

EFOPNPOUNPRPREEWNSNPRP O WOWWRERERRENOOHOUWOAR RO A~WREREWR

.02E+02
.95E+03
.14E+04
.56E+03
.47E+03
.04E+01
.86E+02
.81E+02
.48E+03
.67E+02
.45E+02
.29E+03
.15E+01
.80E-07
.04E+02
.42E+01
.65E+02
.08E+03
.34E+03
.45E+02
.24E+04
.36E+04
.04E-05
.73E+03
.83E+04
.60E+03
.17E+04
.77E+01
.53E+03
.81E+03
.37E+03
.25E+02
.41E+03
.60E+01
.50E+01
.68E+03
.67E+01
.16E+01
.51E+01
.91E+02

Corrected
Uncert.

.01E+02
.87E+02
.48E+02
.67E+01
.21E+02
.71E+01
.97E+01
.27E+01
.01E+01
.89E+01
.10E+01
.LB6E+02
.84E+01
.63E+00
.54E+00
.79E+00
.07E+02
.19E+02
.12E+02
.23E+01
.32E+02
.54E+02
.08E+00
.13E+01
.96E+02
.78E+02
.98E+02
.92E+01
.08E+02
.36E+02
.39E+02
.90E+01
.21E+02
. 88E+00
.04E+01
.18E+02
.12E+01
. 74E+01
.67E+01
.04E+01

A WO U R HFOR~NHFEFRFRPRPRWRRRPRRPRPPONDNOHEPRPFRWOWOOWODEFOPRODOP ORI NP
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M 41 149.83 1.45E+01 19.33 1.45E+01 1.93E+01
~ 42 152.18 1.95E+02 20.50 1.95E+02 2.05E+01
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Area Correction Report

"~ak Energy Original Orig. Area
Uncert.

=}

32 Ra8 =8 =

O.

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

w;
68

88 =

3 =8 =X

38R

M
m

69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

91
w:

154,
156.
166.
180.
181.
183.
186.
199.
204
.02
.61

206
209

216.
239.
241.
253.
270.
275.
277.
288.
290.
298.
300.
310.
322.
328.
333.
338.
341.
352.
355.
368.
376.
378.
395.
398.
403.
410.
434,
453.
463,
476 .
479.
491.
493.
506.
511.
524.
527.
563.
584.

(keV)

24
62
80
18
66
40
46
84
45

13
06
46
30
73
62
87
72
41
34
69
64
36
59
08
96
61
58
12
06
05
02
96
86
06
43
88
96
90
17
59
00
61
24
54
52
76
53
34

Area

WU WPUVWLWAANUHFOAP,PONWUWREERENRFEFNOWNREHENEFEREFNREFWWNODODOPRPPOOEREPPONDHEPRE R

.52E+03
.17E+01
.87E+02
.95E+01
.43E+01
.23E+01
.L44E+02
.57E+02
. 14E+02
.33E+01
.80E+03
.59E+02
.67E+04
.48E+03
.49E+02
.01E+03
.78E-07
.75E+03
.08E+02
.46E+01
.83E-06
.33E+03
.03E+02
.79E+02
.15E+03
.35E+02
.32E+03
.11E+02
.82E+03
.62E+01
.22E+01
.17E+02
.L6E+02
.29E+01
.23E+01
.57E+01
.71E+02
.08E+01
46E+01
.68E+03
.11E+01
.55E+01
.44E+01
.18E+01
.67E+01
.01E+03
. 84E+02
.59E+01
.91E+02
.87E+03

38.
19.
66.

3.

2.

2.
99.
84,
49,
36.
104.
111.
349,
84,
65.
98.

2.

7.
44 .
24,

98
00
72
72
32
56
99
89
42
18
42
76
95
16
59
99
67
09
01
58

14595.6

7.

63

69.
99.
80.
149.
32.
86.
30.
41.
36.
58.
33.
25.
53.
92.
36.
58.
90.
26.

29
7

8
58
107
49
29
68
126

54
.79
19
66
61
30
98
86
28
48
73
37
19
62
26
01
86
32
75
09
.87
.19
.51
.91
.54
.18
.01
.27
.19

3-11-96

Ambient
Background Uncert.

9.54E+01

4 . 33E+01

2.98E+02

9:54:13 AM

Backgr.

3.21E+01

1.65E+01

3.37E+01

Corrected
Area

WU EFENPA,FPLULLAAURFROOPF,FONWOWR PEAENFEFNOWNRERENEFEFRENREFWWNDNOUDUOULEOOHE S IR0

.52E+03
.17E+01
.87E+02
.95E+01
.43E+01
.23E+01
.49E+02
.57E+02
.14E+02
.33E+01
.80E+03
.59E+02
.67E+04
.48E+03
.49E+02
.01E+03
.78E-07
. 75E+03
.08E+02
.46E+01
.83E-06
.33E+03
.03E+02
.79E+02
.15E+03
.35E+02
.32E+03
.11E+02
. 78E+03
.62E+01
.22E+01
.17E+02
.46E+02
.29E+01
.23E+01
.57E+01
.71E+02
.08E+01
.46E+01
.68E+03
.11E+01
.55E+01
.44E+01
.18E+01
.67E+01
.71E+03
.84E+02
.59E+01
.91E+02
.87E+03

Page

13

Corrected
Uncert.

FONPFPFRFRP, UONNDNNOVUVWOUNWUWEWOWROOOONANANNREPENENN OO WHRFREWPREOOHENN WO W

.90E+01
.90E+01
.67E+01
. 72E+00
.32E+00
.56E+00
.05E+02
.49E+01
.94E+01
.62E+01
.04E+02
.12E+02
.50E+02
.42E+01
.56E+01
.90E+01
.67E+00
.09E+00
.40E+01
.46E+01
.46E+04
. 54E+00
.38E+01
.92E+01
.97E+01
.06E+01
.49E+02
.30E+01
.84E+01
.03E+01
.15E+01
.67E+01
.84E+01
.32E+01
.56E+01
.33E+01
.20E+01
.69E+01
.83E+01
.08E+01
.61E+01
.99E+01
.19E+00
.51E+00
.89E+01
.13E+02
.92E+01
.90E+01
.83E+01
.26E+02



Area Correction Report

™ a3k

..

M 93
m 94
95
96
M 97
m 98
99
100
M101
ml102

M = First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

I

m
F

Errors quoted at

Energy Original Orig. Area Ambient
Background Uncert.

(keV)

592.
596.
610.
617.
635.
638.
660.
668.
696 .
698.

13
80
71
64
54
62
19
99
12
11

Area

PN URNDNREROW

.81E+01
.06E+01
.06E+03
.16E+02
.37E+01
.48E+01
.22E+02
.25E+01
.07E+02
.67E+02

24,
28.
79.
41.

18

19.

104
39
29
36

1.000 sigma

Uncert.

14
08
14
32
.72
10
.35
.52
.61
.56

3-11-96 9:54:13 AM

Backgr.

PN URENMNRERFPOW

Corrected
Area

.81E+01
.06E+01
.06E+03
.16E+02
.37E+01
.48E+01
.22E+02
.25E+01
.07E+02
.67E+02

Page

14

Corrected
Uncert.

WNWHFHFRBSSNNDN

.41E+01
.81E+01
.91E+01
.13E+01
.87E+01
.91E+01
.04E+02
.95E+01
.96E+01
.66E+01



F R b b ks e e Ak b bbb b b e b e e e e e e e b e e e e e e ek

SPECTRUM
B e e e e e

ekt 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

4-03-96 3:04:44 PM

: BL5D standard

BL5D standard

: BLSD_3

2.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-08-96 11:32:41 AM

80000.0 seconds
80374 .7 seconds

1-16-96
729227227



Peak Locate Analysis Report

4-03-96 3:04:56 PM

Page 2

KA AR A R ok v s s vk b s sl s b s ek b e e b e e e e e e b e e e e e e e e e e e

LOCATE
1."**********************************************************************

F+tkk

PEAK

Detector Name:

Sample Title:

Peak
No.

|t
OQWoO~JAUL &~ WN -

e
w N -

e
IS

WWWWWWWWWWLWNRNNNNONDR NN
OO~ UMPWUNRFREOOWENOOTUVL PLOUNEOWOLSNOS

£~
(@]

o~
=

DETO1

BL5D standard

Peak Locate Performed on:
Peak Locate From Channel:
Peak Locate To Channel:
Peak Search Sensitivity:

Centroid
Channel

31.
37.
53.
63.
75.
94.
.26
121.
139.
.82
.81

117

148
158

173.
212.
.42
.05
.04
338.
366.
375.
391.
.70
432.
445 .
.62
.89

269
290
308

409

458
468

484 .
504,
519.
535.
547.
.98

568

593.
610.
630.
.50

643

652.
.89
698.
706.
739.
.91

667

758

40
22
29
40
92
33

64
82

85
43

85
08
74
36

72
92

64
54
40
11
73

82
73
96

14
77

96
88

Centroid
Uncertainty

[eReoRoReoReoReoReReNoNoNoloNeoNoloRoNoNoNoNoNoNReNoNoNeNoNoNoNoloNololNoNol oo ol ool RNo]

.2259
.1758
.3710
.1008
.0976
.0928
.2608
.3434
L4505
.1056
.1137
L4662
.2037
.0453
.0994
.0587
.2854
.0409
.3008
.0841
.2634
.0358
.0316
.0651
.0646
.0566
.0485
.0578
.0400
.0813
.0851
.2684
.2305
.1695
.1629
.0897
.3978
.2185
.1719
.2057
.4355

4-03-96 3:03:26 PM

4

Energy

(keV)

5.
6.
9.
10.
13.
16.
19.
20.
24
25.
27.
30.
36
46.
50.
53.
58.
63.
65.
67.
70.
T4
77.
79.
81.
83.
87.
90.
92.
95.
98
102.
105.
109.
111.
113.
115.
120.
122.
128.
130.

34
42
23
87
05
32
44
99

.17

73
47
04

.78

64
10
33
63
41
02
77
87
94
24
49
24
98
37
07
73
02

.41

97
75
19
25
04
13
99
57
18
86

REPORT

1
096
2.00

Peak

Significance

11.
25.
5.
59.
58.
77.
10.
5.
2.
52.
44 .
.08

2

11.
239.
51.
135.
5.
271.
5.
61.
5.
316.
425,
92.
103.
115.
142,
109.
180.
.52
.21
.14
.40
.95
.32
.69
.27
.06
.03
47
.86

75
35
13
32
58
85
93
42
88
17
86

69
03
73
42
66
94
65
68
89
09
40
60
49
28
14
02
13

Fkkkk



Peak Locate Analysis Report

Peak

.l' 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
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

812
831

891.

916
943

1036.
1074.
1126.

1133

1149.

1167

1186.
1217.
1250.
1363.
1398.
1427 .
1444,
1461.
1471.
1480.
1495.
1534.
1556.
1567.
1587.
1623.
1638.

1652
1705

1733.
1748.
1758.
1816.
1871.
1906.
1926.
1932.
1955.
1980.
2033.

2071
2094
2147
2234
2247
2304
2321
2340
2469

.27
.17
14
.77
.95
77
84
17
.79
04
.77
35
11
12
60
16
28
45
27
65
61
55
15
82
24
8l
50
94
.77
.71
31
71
70
94
36
17
25
73
01
60
40
.38
.27
.54
.62
.31
.18
.96
.31
.35

Centroid
Uncertainty

cNeReoleoReoReoReoRoNoNoNololoNoNoNoNoNoNoNeoNoNoNeNoNoloNoNoNoNeoNololNeoNeoNoNo o oo e R o e ol oo oo oo o)

L2771
.0672
.0888
.2258
.0969
.3806
.0373
.3693
L2436
.3588
.2173
.1009
.2044
.4097
.0791
.0338
L4074
L3475
.2923
.5287
.0998
.0841
.3371
.0759
.0842
.1116
L2247
.1908
.1295
.0266
.1142
.1672
.2283
.2014
.1295
.1272
.3860
.2998
.1612
.2946
.0237
.3393
.4015
.2980
.1398
.1201
L3791
.1152
.1459
.2123

4-03-96 3:04:56 PM

Energy

(keV)

140.
144,
154.
159.
163.
179.
186.
195.
196.
199.
202.
205.
211.
216.
236.
242.
247
250.
253.
255.
256.
259.
266.
269.
271.
275.
281.
284.
286.
295.
300.
303.
304.
315.
324,
330.
333.
335.
338.
343,
352.
359.
362.
372.
387.
389.
399.
402.
405.
428.

91
10
44
14
60
99
30
34
54
04
36
67
09
60
37
39

.23

77
40
38
68
27
05
86
74
14
61
14
55
73
49
19
95
13
39
41
92
02
77
30
54
42
83
35
35
70
53
58
94
56

Peak

Significance

2.
71.
43,

8.
36.

2.

184.
.31
.65
.38
.17
.96
.63
.03
.84
.23
.61
.11
.34
.32
.84
.84
.78
.33
.92
.64
.25
.28
.90
354.

19.

11.
.39
.09
15.
13.
.44
.26
10.
.32
411.
.29
.25
.77
12.
17.
.35
16.
.04
.74

S & N
NWNNPOUNNNOYOSYIND O W

[N

N O, w N
~N OO ONON

'—l
=

85
00
33
20
03
32
39

03
42
02

02

98

67

28

06
30

78

Page

3



Peak Locate Analysis Report 4-03-96 3:04:56 PM Page 4

Peak Centroid Centroid Energy Peak
' No. Channel  Uncertainty (keV) Significance
92 2499.39 0.3128 433.37 2.95
93 2571.46 0.2338 445 .84 4.05
94 2628.10 0.1439 455.48 11.20
95 2669.08 0.1742 462.65 7.37
96 2714 .21 0.1883 470.76 6.51
97 2742.17 0.2626 475.40 2.55
98 2776.26 0.1160 481.40 15.18
99 2814.00 0.1174 487.92 16.05
100 2946 .27 0.2231 510.93 3.10
101 3083.66 0.1396 534.66 9.87
102 3140.02 0.2264 544.19 3.54
103 3351.77 0.1311 581.15 11.97
104 3491.60 0.2749 604 .94 2.30
105 3520.46 0.0257 610.45 269.18
106 3553.31 0.2978 615.98 2.44
107 3587.09 0.3974 622.91 2.03
108 3695.54 0.2440 640.63 3.76
109 3844.78 0.0787 666.69 27.95
110 3947.59 0.2330 684 .30 3.42
111 3964.25 0.2418 687.46 3.51
112 3978.58 0.2305 689.93 3.45
113 4004 .96 0.2880 694.70 2.75
114 4028.93 0.0834 698.44 28.20

Errors quoted at 1.000 sigma



Peak Analysis Report

4-03-96 3:05:07 PM

Page 5

Ft g T S o o Ao s s S s s s S s b e bl b e e e e e R e A R e A e e e A e A e R e e e R e e R e

ANALYSTIS
BB L

*

Detector Name:
Sample Title:

Peak ROI
No.
1 28-
2 34-
3 50-
4 60-
5 72-
6 92-
7 107-
8 121-
9 135-
10 144-
11 154-
12 169-
3 208-
4 264 -
15 284 -
16 302-
17 333-
18 360-
19 373-
20 385-
21 403 -
22 426-
23 440-
24 452 -
25 464 -
26 478-
27 500-
28 513-
29 528-
30 541 -
31 558-
32 587-
33 600-
34 624 -
35 637-
36 647 -
37 658-
38 691-
9 702-
40 732-
41 747 -
42 806 -

start end

PEAK

Peak Analysis To Channel:

ROI

34

40

56

66

79

97
121
125
143
152
162
178
216
274
295
313
341
371
381
396
415
438
451
464
474
490
510
525
541
554
575
600
617
637
647
658
672
702
713
747
766
819

DETO1
BL5D standard
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak

centroid

31.
.53

37

53.
63.
.77

94,
112.
121.
139.
148.
158.
173.
212.
269.
289.
308.
338.
366.
375.
391.
409.
432,
445,
458.
468.
484,
504.
519.
535.
548.
567.
594,
610.
630.
641.
652,
664,
698.
707.
739.
755.
813.

75

30

69
19

59
61
54
85
84
87
68
57
44
39
01
54
10
43
24
13
62
84
85
95
75
24
86
18
37
92
20
26
09
96
29
35
11
23
58
02
00

Energy
(keV)

5.

6.

9.
10.
13.
16.
19.
20.
24
25.
27.
30.
36.
46.
50.
53.
58.
63.
65.
67.
70.
74.
77.
79.
81.
83.
87.
90.
92.
.02

98.
102.
105.
109.
111.
113.
115.
120.
122.
128.
130.
140.

95

34
42
23
87
05
32
44
99
17
73
47
04
78
64
10
33
63
41
02
77
87
94
24
49
24
98
37
07
73

41
97
75
19
25
04
13
99
57
18
86
91

4-03-96 3:03:54 PM

Net Peak Net Area
Uncert.

NONNEBEBNEFEFOAMFWRARWAOAWRNFEFOUWROENWHWOOWWEHNNDNHEFUORENWWRE &

4

Area

.33E+03
.65E+04
.53E+03
.08E+04
. 75E+05
.48E+05
.17E+04
.82E+02
.50E+03
.83E+04
.37E+04
.14E+03
.52E+03
.30E+05
.18E+04
.16E+04
.05E+02
.04E+05
.13E+03
.77E+04
.03E+03
.67E+05
.31E+05
.86E+04
.56E+04
.37E+05
.57E+05
.03E+05
. 75E+05
.08E+03
.94E+04
.69E+03
.11E+03
.99E+03
.62E+03
.46E+04
.09E+03
.33E+03
.55E+03
.40E+03
.06E+03
.84E+03

REPORT

1
096

462
473

495

446

450

664

459

460

528

.38
.27
412.
539.
810.
826.
914.
311.
469.
.77
483.
493.
.90
776.
581.
624.
.97
819.
474,
633.
.16
987.
1114.
757.
608.
712.
786.
715.
905.
781.
728.
533.
677.
565.
.86
509.
573.
458.

24
03
02
10
03
39
64

34
53

47
68
21

94
23
95

48
21
83
09
86
56
55
49
50
46
99
05
97

03
56
78

.41
585.
716.
.62

44
80

Continuum

N ULV OHWYWOWYWORRHMHFREPRFROONOUANNNNUAAOOO NNV

Counts

L42E+04
.46E+04
.97E+04
.16E+04
.27E+05
.09E+05
.58E+05
.17E+04
.69E+04
.68E+04
.45E+04
.88E+04
.97E+04
.28E+04
.61E+04
.69E+04
.17E+04
.20E+04
.81E+04
.09E+04
.03E+05
.19E+05
.03E+05
.26E+05
.36E+04
. 74E+04
.35E+04
.63E+04
.90E+04
.31E+05
.93E+04
.21E+04
.27E+04
.02E+04
.42E+04
.09E+04
.86E+04
.20E+04
.21E+04
. 79E+04
.L4E+04
.12E+04

EXitisie



Peak Analysis Report

Peak ROI ROI

‘.’No.

43
44
45
46
47
48
M 49
m 50
51
52
53
54
55
56
57
58
59
60
M 61
m 62
63
64
65
W,
68
69
70
71
72
M 73
m 74
75
76
77
M 78
m 79
80
81
82
83
84
85
86
87
88
89
90
91

L&

start end

823- 838
883- 898
913- 924
936- 951
1033- 1044
1066- 1083
1120- 1142
1120- 1142
1142- 1155
1159- 1176
1179- 1194
1211- 1225
1246- 1254
1354- 1372
1388- 1407
1422- 1431
1441- 1453
1455- 1467
1467- 1488
1467- 1488
1488- 1505
1530- 1538
1547- 1562
1562- 1576
1578- 1597
1618- 1630
1630- 1645
1645- 1658
1695- 1715
1727- 1741
1741- 1768
1741- 1768
1809- 1827
1860- 1881
1895- 1914
1915- 1938
1915- 1938
1944- 1962
1969- 1991
2022- 2044
2068- 2077
2083- 2105
2142- 2152
2223- 2240
2240- 2254
2300- 2309
2310- 2330
2330- 2351
2463- 2481
2495- 2505

Peak

centroid

831.
890.
918.
943.
1038.
1074.
.81
.73
1148.
1167.
1186.
1217.
1249.
1363.
1398.
.06
1446 .
1461.
1473.
1480.
1495.
1534.
1556.
1567.
1586.
1624.

1126
1133

1426

1638
1652

1748

1758.
1817.
1870.
1905.
1925.
1932.
1953.
1979.
2033.
2072.
2092.
.51

2147

2234,
2247 .
2304,
2321.
.17
2471,
2499

2341

38
98
12
84
34
71

15
33
42
65
39
43
15

44
63
01
51
45
56
52
34
99
27

.89
.78
1705.
1733.
.70

70
11

86
53
93
64
92
27
84
98
24
93
60

00
55
19
80

59
34

4-03-96 3:05:07 PM

Energy
(keV)

144,
154.
159.
163.
179.
186.
195.
196.
199.
202.
205.
211.
216.
236.
242,
247 .
250.
253.
255.
256.
259.
266.
269.
271.
275.
281.
284,
286.
295.
300.
303.
304.
315.
324,
330.
333.
335.
338.
343.
352.
359.
362.
372.
387.
389.
399.
402.
405.
428.
433.

10
44
14
60
99
30
34
54
04
36
67
09
60
37
39
23
77
40
38
68
27
05
86
74
14
61
14
55
73
49
19
95
13
39
41
92
02
77
30
54
42
83
35
35
70
53
58
94
56
37

Net Peak Net Area
Uncert.

WHEHWPEPEPNONNWAANROINENHFF O, WHRERHEFNPPWONEFEFONRRP U, OFEFWNHUUORRWRERNWONWORR P S

Area

.33E+04
.60E+04
.56E+03
.16E+04
.47E+02
.81E+05
.67E+02
.00E+03
.56E+03
.49E+03
.12E+04
.77E+03
.28E+02
.64E+04
.19E+05
. 80E+02
.04E+03
.47E+02
.82E+02
.86E+03
.36E+04
.06E+02
.22E+04
.03E+03
.85E+03
.17E+03
.00E+03
.47E+03
.28E+05
.33E+03
.30E+03
. 74E+03
.87E+03
. 70E+03
.11E+03
.95E+02
.01E+03
.33E+03
.57E+02
.44E+05
.06E+02
. 79E+02
.32E+02
.70E+03
.90E+03
.87E+02
.05E+03
.93E+03
.75E+03
.66E+02

629.
619.
.46
580.
431.
812.
223.
305.
476.
581.
506.
445,
276.
529.
697.
.44
.40
341.
141.
292.
464,
237.
434,
415.
492,
334.
406.
369.
828.
364.
217.
186.
434
498,
.63
232.
237.
460.
572.
968.
236.
496.
260.
417.
361.
242.
481.
.90
428.
244

456

272
340

458

502

43
92

54
23
20
36
08
14
38
02
03
52
24
57

34
71
26
39
59
77
93
77
60
66
04
93
37
23
07
74
21

38
37
10
10
69
42
91
25
36
95
76
01

21
39

Continuum

HWWWHEMNDNWRWEREPEREPFPOLURDWWWWNNNENWNWWWHEWWRORNNMNNEERENN PRV UO DO U~

Counts

.06E+04
.35E+04
.15E+04
.49E+04
.60E+04
.88E+04
.13E+04
.47E4+04
.98E+04
.07E+04
.89E+04
.12E+04
.32E+04
.58E+04
.47E+04
.09E+04
.69E+04
.71E+04
.85E+04
.32E+04
.65E+04
.71E+04
. S4E+04
.LT7E+04
.89E+04
.60E+04
.26E+04
.94E+04
.14E+04
.69E+04
.80E+04
.94E+04
.25E+04
.75E+04
.43E+04
.03E+04
.93E+04
.63E+04
.83E+04
.36E+04
.58E+04
.64E+04
. 79E+04
.11E+04
.69E+04
.66E+04
.63E+04
.83E+04
.15E+04
.57E+04
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Peak Analysis Report

Peak ROI ROI
.No . start end

93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
M11ll
mll2
113
114

2559-
2616-
2656-
2705-
2731-
2766-
2801-
2933-
3070-
3126-
3340-
3477-
3506-
3547 -
3582-
3684-
3830-
3933-
3955-
3955-
3999-
4019-

2583
2638
2681
2726
2749
2788
2826
2958
3096
3153
3363
3501
3534
3560
3600
3703
3859
3955
3993
3993
4019
4035

waFirst peak in
me® Other peak in

F = Fitted singlet

Errors quoted at

Peak

centroid

2571.
2626.
2668.
2714.
2741.
2776.
2813.
.55
.36
3138.
3351.
.60
3520.
3552.
3592.
3694,
3844,
3946.
3964.
3978.
4006 .
4027.

2946
3083

3488

a multiplet region
a multiplet region

1.000 sigma

24
82
17
93
66
25
89

33
46

37
25
22
43
67
21
41
67
20
76

Net Peak Net Area
Uncert.

4-03-96
Energy
(keV) Area

445 .84 1.09E+03
455.48 2.84E+03
462.65 2.38E+03
470.76 1.67E+03
475.40 5.40E+02
481.40  4.00E+03
487.92 4_.20E+03
510.93 1.91E+03
534.66 2 .55E+03
544 .19 1.77E+03
581.15 2.16E+03
604.94 5.64E+02
610.45 3.15E+05
615.98 2.76E+02
622.91 6.50E+02
640.63 4.11E+02
666.69 8.17E+03
684.30  4.99E+02
687.46 5.89E+02
689.93 7.25E+02
694.70 5.55E+02
698.44 5.72E+03

486.
446.
489.
413.
363.
426.
467.
447 .
451.
457.
405.
444
744,
234,
298.
312.
453,
347.
131.
146.
315.
180.

3:05:07 PM

30
07
05
69
45
55
29
36
31
16
50
76
32
41
54
52
18
42
00
65
26
91

Continuum

PR NEFEFRPRPNEFERPRPPRERDNNNNNNDNDNDNDND WD W

Counts

.24E+04
.90E+04
.15E+04
.60E+04
.28E+04
.63E+04
.85E+04
.64E+04
.59E+04
.59E+04
.31E+04
. 72E+04
.90E+04
.21E+04
. 54E+04
.62E+04
.32E+04
. 78E+04
.61E+04
.38E+04
.58E+04
.95E+03
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Background Subtract Report

4-03-96 3:05:20 PM
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BACKGROUND
1..'**********************************************************************

otttk

Detector Name:

Sample Title:
Peak Analysis Performed on:

DETO1
BL5D standard

4-03-96 3:03:26 PM

Peak Energy Original Orig. Area Ambient
Background Uncert.

No. (keV)
1 5.
2 6.
3 9.
4 10.
5 13.
6 16.
7 19.
8 20.
9 24,

10 25,

11 27.

12 30.

13 36.

14 46 .

15 50.
6 53,
7 58.

18 63.

19 65.

20 67

21 70.

22 74.

23 77.

24 79.

25 81.

26 83.

27 87.

28 90

29 92.

30 95,

31 98.

32 102,

33 105.

34 109.

35 111.

36 113.

37 115.

38 120.

39 122.

40 128.

41 130.

W2 1s0.

34
42
23
87
05
32
44
99
17
73
47
04
78
64
10
33
63
41
02

.77

87
94
24
49
24
98
37

.07

73
02
41
97
75
19
25
04
13
99
57
18
86
91

Area

NONNNEHEFNPFPFOAPRPRWPRPRWOAOWHRFNFEFUDWRORPRAENWHWOOWWERNNREPUOURENWWERE &

.33E+03
.65E+04
.53E+03
.08E+04
. 75E+405
.48E+05
.17E4+04
.82E+02
.50E+03
.83E+04
.37E+04
.14E+03
.52E+03
.30E+05
.18E+04
.16E+04
.05E+02
.04E+05
.13E+03
.77E+04
.03E+03
.67E+05
.31E+05
.86E+04
.56E+04
.37E+05
.57E+05
.03E+05
. 75E+05
.08E+03
.94E+04
.69E+03
.11E+03
.99E+03
.62E+03
.46E+04
.09E+03
.33E+03
.55E+03
.40E+03
.06E+03
.84E+03

Uncert.

462.
473,
412.
539.
810.
.10
914.
311.
469.
495,
483.
493.
446
776.
581.
624,
450.
819.
474,
633.
664,
.48

826

987

1114.
757.
608.
712.
786.
715.
905.
781.
728.
533.
677.
565.
459.
509.
573.
458.
460.
585.
716.
528.

38
27
24
03
02

03
39
64
77
34
53
90
47
68
21
97
94
23
95
16

21
83
09
86
56
55
49
50
46
99
05
97
86
03
56
78
41
44
80
62

1.89E+02

8.10E+01

Backgr.

3.17E+01

3.01E+01

SUBTRACT REPORT

*xxk%k

Subtracted Subtracted
Uncert.

Area

NOAONNPFPNHEFOARPRWPRWAWHNHEHOVWOPENWHWOOWWERENMNNDE OVERENWWH &~

.33E+03
.65E+04
.53E+03
.08E+04
. 75E+05
.48E+05
.17E+04
.82E+02
.50E+03
.83E+04
.37E+04
.14E+03
.52E+03
.30E+05
.18E+04
.16E+04
.05E+02
.04E+05
.13E+03
.77E+04
.03E+03
.67E+05
.31E+05
.86E+04
.56E+04
.37E4+05
.57E+05
.03E+05
. 75E+05
.08E+03
.94E+04
.69E+03
.11E+03
.91E+03
.62E+03
.4B6E+04
.09E+03
.33E+03
.55E+03
.40E+03
.06E+03
.84E+03

LW~ PpPPhPULULPULUONUNN OSSN YISO OO OOV PEEPEEPRPPWO®OOKOWVGES PR

.62E+02
.73E+02
.12E+02
.39E+02
.10E+02
.26E+02
.14E+02
.11E+02
.70E+02
.96E+02
.83E+02
.94E+02
L47E+02
. 76E+02
.82E+02
.24E+02
.51E+02
.20E+02
. 74E+02
.34E+02
.64E+02
.87E+02
.11E+03
.58E+02
.08E+02
.13E+02
.87E+02
.16E+02
.06E+02
.81E+02
.28E+02
.34E+02
.77E+02
.67E+02
.60E+02
.09E+02
.74E+02
.59E+02
.60E+02
.85E+02
.17E+02
.29E+02



Background Subtract Report 4-03-96 3:05:20 PM Page 9

P~ak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

o. (keV) Area Uncert. Background Uncert. Area Uncert.

43 144.10 4 .33E+04 629.43 4 .33E+04  6.29E+02
44 154,44 1.60E+04 619.92 1.60E+04  6.20E+02
45 159.14 1.56E+03 456.46 1.56E+03  4.56E+02
46 163.60 1.16E+04 580.54 1.16E+04  5.81E+02
47 179.99 9.47E+02 431.23 9.47E+02  4.31E+02
48 186.30 2.81E+05 812.20 9.54E+01  3.21E+01  2.81E+05 8.13E+02
M 49 195.34 9.67E+02 223.36 9.67E+02 2.23E+02
m 50 196.54 2.00E+03 305.08 8.78E+01 2.66E+01  1.91E+03 3.06E+02
51 199.04 1.56E+03 476.14 1.56E+03  4.76E+02
52 202.36 3.49E+03 581.38 3.49E+03 5.81E+02
53 205.67 1.12E+04 506.02 1.12E+04  5.06E+02
54 211.09 1.77E+03 445.03 1.77E+03  4.45E+02
55 216.60 5.28E+02 276.52 5.28E+02 2.77E+02
56 236.37 1.64E+04 529.24 1.64E+04  5.29E+02
57 242 .39 2.19E+05 697.57 2.19E+05 6.98E+02
58 247.23 3.80E+02 272.44 3.80E+02 2.72E+02
59 250.77 1.04E+03 340.40 1.04E+03 3.40E+02
60 253.40 9.47E+02 341.34 9.47E+02 3.41E+02

M 61 255.38 4.82E+02 141.71 4.82E+02 1.42E+02
m 62 256.68 6.86E+03 292.26 6.86E+03 2.92E+02
63 259.27 1.36E+04 464,39 1.36E+04  4.64E+02
64  266.05 5.06E+02 237.59 5.06E+02 2.38E+02
65 269.86 1.22E+04 434.77 1.22E+04  4.35E+02
Q6 271.74 7.03E+03 415.93 7.03E+03  4.16E+02
7 275.14 8.85E+03 492.77 8.85E+03  4.93E+02

68 281.61 1.17E+03 334.60 1.17E403 3.35E+02
69 284.14 2.00E+03 406.66 2.00E+03  4.07E+02
70 286.55 3.47E+03 369.04 3.47E403 3.69E+02
71 295.73 4.28E+05 828.93 2.87E+01 1.59E+01  4.28E+05 8.29E+02
72 300.49 4.33E+03 364.37 4.33E+03 3.64E+02

M 73 303.19 2.30E+03 217.23 2.30E+03 2.17E+02
m 74 304.95 1.74E+03 186.07 1.74E+03 1.86E+02
75 315.13 1.87E+03 434.74 1.87E+03  4.35E+02
76 324.39 3.70E+03 498.21 3.70E+03  4.98E+02
77 330.41  4.11E+03 458.63 4.11E+03  4.59E+02

M 78 333.92 9.95E+02 232.38 9.95E+02 2.32E+02
m 79 335.02 1.01E+03 237.37 1.01E+03 2.37E+02
80 338.77 2.33E+03 460.10 2.33E4+03  4.60E+02
81 343.30 8.57E+02 572.10 8.57E+02 5.72E+02
82 352.54 6.44E+05 968.69 4.33E+01 1.65E4+01  6.44E+05 9.69E+02
83 359.42 3.06E+02 236.42 3.06E+02 2.36E+02
84  362.83 6.79E+02 496.91 6.79E+02  4.97E+02
85 372.35 3.32E+02 260.25 3.32E+02 2.60E+02
86 387.35 2.70E+03 417.36 2.70E+03  4.17E+02
87 389.70 2.90E+03 361.95 2.90E+03 3.62E+02
88 399.53 4 . 87E+02 242.76 4. 87E+02 2.43E+02
89  402.58 4.05E+03 481.01 4 .05E+03  4.81E+02
90 405.94 3.93E+03 502.90 3.93E+03 5.03E+02
91  428.56 1.75E+03 428.21 1.75E+03  4.28E+02
.2 433.37 3.66E+02 244.39 3.66E+02 2 .44E+02



Background Subtract Report 4-03-96 3:05:20 PM Page 10

P~ak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

.o. (keV) Area Uncert. Background Uncert. Area Uncert.
93 445,84 1.09E+03 486.30 1.09E+03 4. 86E+02
94 455.48 2.84E+03 446.07 2.84E+03 4 .46E+02
95 462.65 2.38E+03 489.05 2.38E+03 4 ,89E+02
96 470.76 1.67E4+03 413.69 1.67E+03 4, 14E+02
97 475.40 5.40E+02 363.45 5.40E+02 3.63E+02
98 481.40 4 .00E+03 426.55 4 . 00E+03 4.27E+02
99 487.92 4 ,20E+03 467.29 4, 20E+03 4 ,67E+02

100 510.93 1.91E+03 447.36 1.91E+03 4 .47E+02
101 534.66 2.55E+03 451.31 2.55E+03 4 . 51E+02
102 544 .19 1.77E+03 457.16 1.77E+03 4 ,57E402
103 581.15 2.16E+03 405.50 2.16E+03 4 .06E+02
104 604 .94 5.64E+02 444,76 5.64E+02 4 .45E+02
105 610.45 3.15E+05 744 .32 3.15E+05 7 .44E4+02
106 615.98 2.76E+02 234.41 2.76E+02 2.34E+02
107 622.91 6.50E+02 298.54 6.50E+02 2.99E+02
108 640.63 4.11E+02 312.52 4.11E+02 3.13E+02
109 666.69 8.17E+03 453.18 8.17E+03 4 .53E+02
110 684.30 4 .99E+02 347 .42 4. 99E+02 3.47E+02
M111 687 .46 5.89E+02 131.00 5.89E+02 1.31E+02
mll2 689.93 7.25E+02 146.65 7.25E+02 1.47E+02
113 694 .70 5.55E+02 315.26 5.55E+02 3.15E+02
114 698 .44 5.72E+03 180.91 5.72E+03 1.81E+02

P~First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.000 sigma



R e o e L R R S R R R R e e e e e e e L e R R R R e

*hkhEK GAMMA

SPECTRUM

ANALYSTIS EX e T
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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

4-03-96 11:30:13 AM

: NOPI-113-GAM4
: NOPI-113-GAM4

: NP113 2
2.00

1 - 4096

1 - 4096

1.000 keV

0.000E+00 Unit

3-11-96 3:15:49 PM

80000.0 seconds
80100.5 seconds

1-16-96
22227777
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Fekakok PEAK LOCATE REPORT Fokkkk
3.***********‘k***************'k***********'k-k*****************************

Detector Name: DETO1l
Sample Title: NOPI-113-GAM4
Peak Locate Performed on: 4-03-96 11:29:13 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 2.00
Peak Centroid Centroid Energy Peak
No. Channel  Uncertainty (keV) Significance
1 31.56 0.2756 5.35 7.40
2 37.19 0.2171 6.42 17.27
3 53.40 0.4296 9.26 4.16
4 63.36 0.1217 10.88 43.01
5 75.94 0.1194 13.06 39.51
6 94 .32 0.1156 16.32 50.58
7 117.41 0.4790 19.42 2.57
8 121.94 0.4031 21.05 4.27
9 148.86 0.1322 25.73 31.71
10 158.84 0.1419 27.48 27.81
11 212.34 0.2542 36.78 7.75
12 250.89 0.6515 43.75 2.09
13 269.40 0.0631 46 .64 124.15
. 14 289.98 0.1346 50.08 28.36
15 308.04 0.0819 53.33 69.48
16 366.06 0.0565 63.40 142.50
17 375.52 0.4312 65.10 2.26
18 391.32 0.1168 67.75 32.70
19 421.13 0.2752 72.91 6.13
20 432.67 0.0508 74 .94 155.49
21 445 .89 0.0446 77.24 212.61
22 458.59 0.0936 79.50 44 .88
23 468.85 0.0891 81.24 53.94
24 484 .61 0.0777 83.97 60.49
25 504.49 0.0694 87.37 67.26
26 519.38 0.0809 90.08 55.82
27 535.04 0.0552 92.73 93.54
28 547 .87 0.1210 95.04 26.39
29 569.04 0.1292 98.32 26.13
30 578.70 0.3746 100.56 2.84
31 611.18 0.2794 105.73 4.69
32 630.79 0.2257 109.16 7.60
33 652.13 0.1239 113.03 23.84
34 667 .48 0.4231 115.09 2.90
35 698.54 0.2728 120.97 5.39
36 706.91 0.2177 122.60 8.08
37 739.95 0.3047 128.06 3.12
38 753.50 0.2415 130.65 6.50
‘ 39 812.93 0.4232 140.81 2.33
- 40 831.09 0.0938 144.07 36.48
41 891.10 0.1229 154.46 22.70



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
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

90
w o

Centroid
Channel

916.

943.
1074.
1091.
1147.
1166.
1186.

1216
1338

1363.
1378.
1398.
1480.
1495.
1556.
1567.
1587.
1638.
1652.
1662.
1705.
1733.

1748

1758.
1816.
1870.
1905.
1933.
1953.
1980.
2033.
2234,
2247 .
2321.

2339

2521.
2570.

2628

2662.
2713.

2775
2814
3083
3351
3520
3555
3657
3844
3978
4016

67
74
74
90
33
98
26
.01
.74
48
87
09
38
59
61
08
73
54
59
39
59
39
.15
07
36
83
96
15
98
77
18
54
33
90
.04
45
03
.18
44
98
.43
11
.07
.75
.12
.15
.16
.42
.64
.27

Centroid
Uncertainty

[eReoRoReReRoRoReoReoNoNeoleoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNoNeoNeNoNo o No o loloNololNoNoR oo io oo No ol

.2971
.1338
.0520
.4068
.3719
.2896
.1371
.3654
.3676
.1105
.2175
.0481
.1422
.1278
.1031
.1195
.1561
.2415
.1683
.3802
.0377
.1602
L2474
.2783
.3089
.1765
.1722
.3945
.2024
.2928
.0337
.2069
.1654
.1587
.2320
.3949
.2752
.2330
.3486
.2853
.1817
.1601
.2052
.1733
.0364
.3467
.2702
L1179
.2502
.3752

4-03-96 11:30:27 AM

Energy

(keV)

159.
163.
186.
189.
199
202.
205.
210.
232.
236.
238.
242.
256.
259.
269.
271.
275.
283.
286.
288.
295.
300.
303.
304.
315.
324.
330.
334.
338.
343.
352.
387.
389.
402
405.
438.
445
455,
462,
470.
481.
488.
534.
580.
610.
616.
633.
666.
690.
697.

16
56
28
59

.27

01
70
79
14
32
98
37
58
25
82
75
09
93
52
21
71
47
10
83
22
45
45
72
93
36
50
40
69

.47

67
23

.79

90
37
56
45
06
35
72
39
24
65
51
11
26

Peak

Significance

£~ 0

N
(@]

NRNFENMRNONPOAOAUMSNONNWWNPEOOOWLULIN N WOWSNNW

(=
w

-

.99
.17
.08
.41
.78
.92
.57
.75
.83
.71
.84
120.
13.
15.
26.
21.
11.
.16
.60
.57
173.
.64
.72
.33
.05
.41
.16
.26
.89
.21
.18
.60
.85
.99
.46
.19
.23
.01
.44
.77
.20
.43
.75
.39
.88
.25
.98
.99
.61
.20

86
37
95
78
20
29

87

Page
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Peak Locate Analysis Report

Peak Centroid Centroid
' No. Channel Uncertainty
92 4028.76 0.1119

Errors quoted at 1.000 sigma

4-03-96 11:30:27 AM

Energy
(keV)

698.54

Peak
Significance

15.28

Page

4



Peak Analysis Report

4-03-96 11:30:37 AM

Page 5

B S T T S T T T S T T S R A A A A A A A A A A AT XA XA XX AR XXX X AT TR R T X hddededd

ANALYSTIS
B bk R T e 2

*

*

Detector Name:
Sample Title:

PEAK

Peak Analysis To Channel:

Peak ROI ROI

No.

NolN < RL N ENe NN, I O

start end

28- 34

34- 40

50- 56
60 - 66

72- 79
92- 97
107- 121
121- 125
144- 152
154- 163
207- 216
248- 255
264- 274
284- 295
302- 313
360- 371
373- 381
385- 396
415- 424
426- 438
439- 451
452- 464
464- 474
478- 490
500- 510
513- 525
528- 541
541- 554
559- 575
575- 585
604- 617
624- 634
647- 658
658- 672
691- 702
702- 713
732- 747
747- 760
805- 820
823- 838
883- 898
912- 924

DETO1
NOPI-113-GAM4
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak

centroid

31.
37.
53.
63.
.79
94.
112.
121.
148.
158.
212.
252.
269.
289.
308.
366.
375.
391.
420.
432.
445 .
458.
468.
.70
504,
519.
.15

75

484

535

548.
567.
580.
610.
629.
652.
664 .
698.
707.
738.
753.
812.
831.
891.
918.

32
53
88
25

57
44
89
83
94
58
77
41
28
02
07
88
13
90
59
84
90
92

29
89

51
39
34
15
91
24
10
03
39
87
81
39
19
09
23

Energy
(keV)

5.
6.

9

16

25

53

67

87

35
42

.26
10.
13.
.32
19.
21.

88
06

42
05

.73
27.
36.
43.
46.
50.
.33
63.
65.

48
78
75
64
08

40
10

.75
72.
74.
77.
79.
81.
83.

91
94
24
50
24
97

.37
90.
92.
95.
98.

100.

105.

109.

113.

115.

120.

122.

128.

130.

140.

144,

154.

159.

08
73
04
32
56
73
16
03
09
97
60
06
65
81
07
46
16

4-03-96 11:29:30 AM

Net Peak Net Area
Uncert.

VPP FRPOR~NOCUNPRHEREREEHOFREPNOWHONRENOYWoON®X®ONEOONWOUE WREO M-

4

Area

.79E+03
.44E4+03
.46E+03
.72E+04
.12E+05
. 75E+04
.10E+04
.88E+02
.82E+03
.20E+03
.49E+03
.74E+02
.54E+04
.96E+03
.12E+04
.25E+04
.18E+02
.49E+03
.12E+02
.13E+05
.04E+05
.89E+03
.36E+04
.68E+04
4L4T7E+04
.59E+04
.01E+05
.15E+03
.44E+03
.09E+03
.68E+03
.62E+03
.31E4+03
. 70E+02
.61E+02
.78E+02
.18E+02
.21E+03
.67E+02
.18E+04
.43E+03
.69E+02

REPORT

1
096

263.
269.
224,
314.
480.
493.
501.
159.
255.
266.
241.
204.
388.
285.
306.
407.
226.
307.
262.
483,
568.
378.
307.
356.
394.
361.
463.
394,
343.
218.
269.
224,
253.
283.
228.
230.
291.
262.
294.
313.
308.
244,

32
66
96
88
71
35
31
40
65
44
13
21
41
32
59
96
93
33
98
20
33
69
61
09
57
13
99
08
23
11
67
81
65
90
08
56
90
83
86
82
49
30

Co

R R R R R HRREEEPRRPRPRPRERENMWNONRONNONNOMNWONNENNHENREHERPRPRRPRRRENONONRERNON

ntinuum
Counts

.39E+04
.37E+04
. 76E+04
.22E+04
.98E+04
.25E+04
.62E+04
.08E+04
.71E+04
. 79E+04
.61E+04
.37E+04
. 75E+04
. 80E+04
.82E+04
.10E+04
.56E+04
.12E+04
.94E+04
.83E+04
.78E+04
.16E+04
.16E+04
.12E+04
.35E+04
.46E+04
.55E+04
.33E+04
.08E+04
.23E+04
.57E+04
.30E+04
.50E+04
.67E+04
.28E+04
.30E+04
.68E+04
.50E+04
. 72E+04
.73E+04
.81E+04
.39E+04

*hEkkk



Peak Analysis Report

Peak ROI

-No . start end

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

w;
7
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
M 91

w:

935-
1066-
1088-
1142-
1158-
1180-
1210-
1333-
1354-
1372-
1388-
1470-
1486-
1546-
1562-
1577-
1631-
1644-
1644 -
1695-
1723-
1740-
1740-
1811-
1863-
1899-
1918-
1948-
1976-
2022-
2228-
2240-
2310-
2330-
2517-
2566-
2620-
2658-
2707-
2768-
2804-
3070-
3338-
3506-
3548 -
3647 -
3830-
3971-
4011-
4011-

ROI

951
1083
1100
1155
1175
1194
1224
1347
1372
1386
1407
1486
1505
1562
1576
1597
1644
1668
1668
1715
1740
1768
1768
1826
1881
1913
1940
1961
1986
2043
2240
2253
2330
2350
2533
2577
2638
2674
2718
2787
2826
3093
3361
3533
3562
3663
3858
3986
4035
4035

Peak

centroid

943.
1074.
1093.
1149.
.29
1186.
.93
1339.
1363.
1378.
1398.
.97
1495,
1556.
.41
1586.
1637.
1652.
1662.
1705.
1733.
1748.
1758.
1818.
1871.
1905.
1930.
1954,
1980.
2033.
2234,
2247.
2321.
2339.
.33
2570.
.26
2666.
.75
2776.
2814.
3081.
.96
3520.
3553.
3654.
.66
.70
4020.
4028.

1165

1215

1479

1567

2527

2629

2713

3348

3843
3979

61
62
68
49

58

05
11
48
01

32
26

65
67
61
31
57
01
21
14
10
27
90
49
79
32
05
29
46
17
62

96
54
54
68
60
04

79
15

95
34

4-03-96 11:30:37 AM

Energy
(keV)

163.
186.
189.
199.
202.
.70
.79
232.
236.
238.
242.
256.
259.
269.
271.
.09
283.
286.
288.
295.
300.
303.
304.
315.
324.
330.
334,
338.
343.
352.
.40
389.
A7
405.
.23

205
210

275

387

402

438

445.
455,
.37
470.
481.
488.
534,
580.
610.
616.
633.
.51
690.
697.
698.

462

666

56
28
59
27
01

14
32
98
37
58
25
82
75

93
52
21
71
47
10
83
22
45
45
72
93
36
50

69

67

79
90

56
45
06
35
72
39
24
65

11
26
54

Net Peak Net Area
Uncert.

P—‘\JWMH}—‘\J\OO\G)O\WW-L\WNP—‘I—‘OOC\I—'I\Jth—'mLﬂbkﬂHi—'Nl—‘Lﬂl—'NwNNmmbL\WNF—'Oﬂb\lw

Area

.27E+03
.34E+04
.09E+02
.08E+02
.28E+03
.97E+03
.63E+02
.38E+02
.30E+03
.00E+02
.23E+04
.02E+03
.31E+03
.37E+03
.17E+03
.60E+03
.64E+02
.15E+03
. 75E+02
.04E+05
.27E+03
.33E+02
.94E+02
.24E+02
. 74E+02
.12E+03
. 79E+02
.15E+02
.07E+02
.56E+05
.01E+02
.83E+02
.01E+03
.21E+03
.99E+02
. 75E+02
.92E+02
.77E+02
.44E+02
.38E+02
.02E+02
.G4E+02
.10E+02
.54E+04
.60E+02
.94E+02
.07E+03
.27E+02
.04E+02
.45E+03

305.
409,
224,
239.
294,
240.
227.
214,
270.
213.
352.
232.
271.
234,
212.
270.
186.
138.

78.
415.
219.
107.
102.
193.
229.
185,
282.
181.
154.
479.
.98

163

174.
251.
250.
184.
134.
199.
179.
.90

127

205.
225.
219.
214,
373.
132.
146.
.89

239

132.
60.
67.

61
16
43
47
32
69
08
55
59
42
66
92
10
71
10
25
09
56
99
26
80
21
38
80
03
56
00
55
58
20

98
22
28
04
17
70
24

06
94
21
13
38
30
32

89
43
38

Continuum

I—‘I\Jwo\bwmc\o\\lO\UJO\O'\J-\O\\D\OO'\O\I—'O\\IP—'O\GD\ImmmP—‘\Im\IP—'m\ol—‘\O!—'\DP—'\Or—‘I—"—‘P—‘i—‘D—‘P—'

Counts

. 71E+04
. 71E+04
.17E+04
.26E+04
.55E+04
.15E+04
.07E+04
.55E+03
.20E+04
.38E+03
.20E+04
.94E+03
.19E+04
.86E+03
.96E+03
.14E+04
.54E+03
.38E+03
.78E+03
.09E+04
.55E+03
.05E+03
.51E+03
.38E+03
.95E+03
.99E+03
.17E+04
.12E+03
.26E+03
.14E+04
.15E+03
.60E+03
.92E+03
.81E+03
.39E+03
.38E+03
.84E+03
.04E+03
.99E+03
.89E+03
.43E+03
.76E+03
.39E+03
.00E+03
.63E+03
.02E+03
.71E+03
.47E+03
.40E+03
.80E+03

Page
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Peak Analysis Report 4-03-96 11:30:37 AM Page 7

Peak ROI ROI Peak Energy Net Peak Net Area Continuum
vNo. start end centroid (keV) Area Uncert. Counts

M

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

m
F

Errors quoted at 1.000 sigma



Background Subtract Report 4-03-96 11:30:51 AM Page 8

F o v b S B S s e e A e e R e R e R R R R R e e R R e R e AR e R A ek

Feohbkk BACKGROUND SUBTRACT REPORT FRAKK
1..'**********************************************************************

Detector Name: DETO1

Sample Title: NOPI-113-GAM4
Peak Analysis Performed on: 4-03-96 11:29:13 AM

Peak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

No. (keV) Area Uncert. Background Uncert. Area Uncert.
1 5.35 1.79E+03 263.32 1.79E+03 2.63E+02
2 6.42 6.44E+03 269.66 6.44E+03 2.70E+02
3 9.26 1.46E+03 224.96 1.46E+03 2.25E+02
4 10.88 3.72E+04 314.88 3.72E+04  3.15E+02
5 13.06 1.12E+05 480.71 1.12E+05 4.81E+02
6 16.32 5.75E+04 493.35 5.75E+04 4 .93E+02
7 19.42 3.10E+04 501.31 3.10E+04  5.01E+02
8 21.05 2.88E+02 159.40 2 .88E+02 1.59E+02
9 25.73 9.82E+03 255.65 9.82E+03 2.56E+02

10 27.48 8.20E+03 266.44 8.20E+03 2.66E+02

11 36.78 1.49E+03 241.13 1.49E+03 2 .41E+02

12 43.75 2.74E+02 204.21 2.74E+02 2 .04E+02

13 46.64 8 .54E+04 388.41 8.54E+04  3.88E+02

14 50.08 8.96E+03 285.32 8.96E+03 2 .85E+02

15 53.33 2.12E+04 306.59 2.12E+04  3.07E+02
6 63.40 8.25E+04 407.96 8.25E+04  4.08E+02
7 65.10 3.18E+02 226.93 3.18E+02 2.27E+02

18 67.75 9.49E+03 307.33 9.49E+03 3.07E+02

19 72.91 7.12E+02 262.98 7.12E+02 2.63E+02

20 74.94 1.13E+05 483.20 1.13E+05  4.83E+02

21 77.24 2.04E+05 568.33 2.04E+05 5.68E+02

22 79.50 8.89E+03 378.69 8.89E+03 3.79E+02

23 81.24 1.36E+04 307.61 1.36E+04  3.08E+02

24 83.97 3.68E+04 356.09 3.68E+04  3.56E+02

25 87.37 6.47E+04 394.57 6.47E+04 3 .95E+02

26 90.08 2.59E+04 361.13 2.59E+04 3.61E+02

27 92.73 1.01E4+05 463.99 1.89E+02 3.17E+01 1.01E+05  4.65E+02

28 95.04 1.15E+03 394.08 1.15E+03 3.94E+02

29 98.32 8 . 44E+03 343.23 8.44E+03 3.43E+02

30 100.56 1.09E+03 218.11 1.09E+03 2.18E+02

31 105.73 1.68E+03 269.67 1.68E+03 2.70E+02

32 109.16 1.62E+03 224.81 8 .10E+01 3.01E+01  1.54E+03 2.27E+02

33 113.03 4.31E+03 253.65 4.31E+03 2 .54E+02

34 115.09 7.70E+02 283.90 7.70E+02 2.84E+02

35 120.97 5.61E+02 228.08 5.61E+02 2.28E+02

36 122.60 8.78E+02 230.56 8.78E+02 2.31E+02

37 128.06 7.18E+02 291.90 7.18E+02 2.92E+02

38 130.65 1.21E+03 262.83 1.21E+03 2.63E+02

39 140.81 8.67E+02 294.86 8.67E+02 2.95E+02

40 144.07 1.18E+04 313.82 1.18E+04  3.14E+02

41 154.46 4 .43E+03 308.49 4 .43E+03 3.08E+02

‘2 159.16 5.69E+02 244 .30 5.69E+02 2 .44E+02



Background Subtract Report 4-03-96 11:30:51 AM Page 9

P~3k Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

vo . (keV) Area Uncert. Background Uncert. Area Uncert.
43 163.56 3.27E+03 305.61 3.27E+03 3.06E+02
44 186.28 7.34E+04 409.16 9.54E+01 3.21E+01 7.33E+04 4 .10E+02
45 189.59 4.09E+02 224 .43 4. 09E+02 2.24E+02
46 199.27 6.08E+02 239.47 6.08E+02 2.39E+02
47 202.01 1.28E+03 294.32 1.28E+03 2.94E+02
48 205.70 2.97E+03 240.69 2.97E+03 2.41E+02
49 210.79 3.63E+02 227.08 3.63E+02 2.27E+02
50 232.14 4, 38E+02 214.55 4, 38E+02 2.15E+02
51 236.32 4 .30E+03 270.59 4. 30E+03 2.71E+02
52 238.98 8.00E+02 213.42 8 .00E+02 2.13E+02
53 242 .37 5.23E+04 352.66 5.23E+04 3.53E+02
54 256.58 2.02E+03 232.92 2.02E+03 2.33E+02
55 259.25 2.31E+03 271.10 2.31E+03 2.71E+02
56 269 .82 3.37E+03 234.71 3.37E+03 2.35E+02
57 271.75 2.17E+03 212.10 2.17E+03 2.12E+02
58 275.09 1.60E+03 270.25 1.60E+03 2.70E+02
59 283.93 5.64E+02 186.09 5.64E+02 1.86E+02
M 60 286.52 1.15E+03 138.56 1.15E+03 1.39E+02
m 61 288.21 2.75E+02 78.99 2.75E+02 7 .90E+01
62 295.71 1.04E+05 415.26 2.87E+01 1.59E+01 1.04E+05 4 . 16E+02
63 300.47 1.27E+03 219.80 1.27E+03 2.20E+02
M 64 303.10 5.33E+02 107.21 5.33E+02 1.07E+02
m 65 304 .83 4 94E+02 102.38 4. 94E+02 1.02E+02
Q6 315.22 5.24E+02 193.80 5.24E+02 1.94E+02
7 324 .45 8.74E+02 229.03 8 .74E+02 2.29E+02
68 330.45 1.12E+03 185.56 1.12E+03 1.86E+02
69 334,72 3.79E+02 282.00 3.79E+02 2.82E+02
70 338.93 8 .15E+02 181.55 8.15E+02 1.82E+02
71 343,36 2.07E+02 154.58 2.07E+02 1.55E+02
72 352.50 1.56E+05 479.20 4 .33E+01 1.65E+01 1.56E+05 4, 79E+02
73 387.40 6.01E+02 163.98 6.01E+02 1.64E+02
74 389.69 8.83E+02 174.98 8 .83E+02 1.75E+02
75 402 .47 1.01E+03 251.22 1.01E+03 2.51E+02
76 405.67 1.21E+03 250.28 1.21E+03 2 .50E+02
77 438.23 2.99E+02 184.04 2.99E+02 1.84E+02
78 445.79 3.75E+02 134.17 3.75E+02 1.34E+02
79 455.90 4.92E+02 199.70 4 .92E+02 2.00E+02
80  462.37 3.77E+02 179.24 3.77E+02 1.79E+02
81 470.56 3.44E+02 127.90 3.44E402 1.28E+02
82 481.45 6.38E+02 205.06 6.38E+02 2.05E+02
83 488.06 8.02E+02 225.94 8.02E+02 2.26E+02
84 534.35 6.44E+02 219.21 6 .44E+02 2.19E+02
85 580.72 9.10E+02 214.13 9.10E+02 2 .14E+02
86 610.39 7.54E+04 373.38 7.54E+04 3.73E+02
87 616.24 1.60E+02 132.30 1.60E+02 1.32E+02
88 633.65 1.94E+02 146.32 1.94E+02 1.46E+02
89 666.51 2.07E+03 239.89 2.07E+03 2 .40E+02
90 690.11 3.27E+02 132.89 3.27E+02 1.33E+02
v 9] 697.26 7 .04E+02 60.43 7 .04E+02 6.04E+01
'2 698.54 1.45E+03 67.38 1.45E+03 6.74E+01
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™~ak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted
.o. (keV) Area Uncert. Background Uncert. Area Uncert.

M

First peak in a multiplet region
Other peak in a multiplet region
Fitted singlet

m
F

Errors quoted at 1.000 sigma
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LR GAMMA SPECTRUM ANALYSTIS FhkAk
B e )

Report Generated On : 4-03-96 3:43:58 PM
Sample Title : NOPI-114-GAM4
Spectrum Description : NOPI-114-GAM4

Sample Identification : NP114 2

Sample Type
Sample Geometry

Peak Locate Threshold : 2.00
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 : 3-12-96 1:40:49 PM
Live Time : 80000.0 seconds
Real Time : 80126.5 seconds
Energy Calibration Used Done On : 1-16-96
. Efficiency Calibration Used Done On 1797972727
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Peak Locate Analysis Report

4-03-96 3:44:18 PM

Page 2

PR X D R R R B S D S o e g S L L S S R R P R e R R T b R R R ek

REPORT
1.'***********************************************************************

Fhekk

PEAK

Detector Name:

Sample Title:

Peak
No.

oL wN P

DETO1

NOPI-114-GAM4

Peak Locate
Peak Locate
Peak Locate
Peak Search

Centroid
Channel

31.
.20

37

53.
63.
75.
94,
110.
.45

117

148.
158.
.76
212.
233.
.46
290.
.05
.67

185

269

308
338

366.
375.
391.
400.
421.
432,
445,
458.
468.
484 .
504.
519.
535.
.83

547

569.
578.
592.
610.
630.
.48
.20

643
652

661.
698.
.10

707

42

16
41
97
34
38

88
87

22
00

05

11
74
46
92
24
73
95
66
93
66
52
41
12

00
71
32
91
97

93
76

Performed on: 4-03-96
From Channel: 1
To Channel: 4096
Sensitivity: 2.00
Centroid Energy Pe
Uncertainty (keV) Signif
0.2679 5.35
0.2096 6.43 18.
0.4534 9.25 4,
0.1238 10.89 38.
0.1191 13.06 38.
0.1138 16.32 51.
0.1187 19.17 44,
0.4503 19.95
0.1273 25.73 35.
0.1349 27 .48 31.
0.4876 32.14
0.2438 36.71 7.
0.4122 40.36
0.0597 46 .65 135.
0.1272 50.09 31.
0.0769 53.34 78.
0.4012 58.53
0.0531 63.41 161.
0.3648 64.99 4,
0.1084 67.75 36.
0.5194 69.51
0.2514 72.91
0.0478 74.95 177.
0.0420 77 .24 241,
0.0868 79.51 52.
0.0837 81.25 61.
0.0733 83.99 68.
0.0648 87.37 77.
0.0760 90.09 62.
0.0517 92.74 107.
0.1121 94,94 30.
0.1222 98.36 29
0.3122 100.45 5
0.3070 102.73 2
0.2887 105.71 5
0.2182 109.18 9
0.2491 111.26 5
0.1137 113.03 29
0.3742 114.86 3
0.2875 121.08 4
0.2201 122.70 8

LOCATE

8.

2.

2.

2.

2.

2.
7.

3:42:48 PM

ak
icance

04
26
07
53
03
38
23
71
27
71
12
23
66
71
75
84
73
19
07
03
46
16
89
99
53
99
62
26
66
76
45
.49
.01
.85
.07
.19
.69
.87
.07
.57
.59

Fxxkk



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

740.
753.
812.
831.
891.
.70

943,
1074.
1147.
1167.
1186.
1217.
.60

916

1363

1378.
.20
1480.
1495.
.87

1398

1556

1567.
1587.
1624.
1653.
1705.
1733.
1748.
1759.
1816.
1871.
1906.
1928.
1955.
1978.
2016.
2033.
2175.
2192.
2234.
2247 .
2321.
.89

2339

2405.
2571.
.29
.36

2627
2668

2714
2776.
2814.
3083.
.13

3352

3520.

07
30
43
24
26

88
81
72
68
23
26

46

76
74

22
87
24
32
72
14
11
72
86
35
39
83
24
44
04
36
17
51
88
53
80

26
93

21
50
14
23

42

Centroid
Uncertainty

cNoNoNoNoNoNoNoNRoNoNeoNoNoNoNoNoNoNoNoeNoleNolNolNoNoNolNo o No o RNo oo i o oo io RN o RN R ol e lo R o N o R RN R o ool

L2727
.2381
.3024
.0876
L1142
.2770
.1270
.0485
.3569
.2730
.1340
L2774
.1034
.2062
.0451
.1298
.1120
.0985
L1111
.1565
.2998
.1666
.0356
.1557
.2240
.2615
.2663
.1627
.1673
.3345
.1995
.3213
.3251
.0316
.3343
.3272
.2031
.1584
.1423
.2094
.3091
.2799
.1785
.3072
.2470
.1545
.1664
.2001
.1799
.0344

4-03-96 3:44:18 PM
Energy Peak
(keV) Significance

128.14 5.81
130.83 6.36
140.86 3.60
144 .11 42.68
154.47 25.67
159.08 4.40
163 .54 20.83
186.29 108.07
198.89 2.65
202.48 4.21
205.70 16.84
211.26 4.99
236.40 26 .54
239.12 6.53
242 .40 135.94
256.63 17.90
259.29 22.12
269.88 29.22
271.77 24,37
275.26 11.04
281.62 2.32
286.55 9.92
295.74 197.82
300.57 10.99
303.08 5.73
305.45 4.07
315.24 4.18
324.37 10.19
330.49 8.89
334.35 2.24
338.93 6.38
343.07 2.47
349 .62 3.25
352.54 231.50
377.10 2.46
379.81 3.13
387.45 6.13
389.74 9.58
402,52 10.79
405.95 3.38
417.05 2.66
446,04 3.13
455.71 6.29
462 .64 2.16
470.69 3.80
481 .49 8.74
488.03 7.69
534.85 4.55
581.25 4.95
610.44 149 .37

Page

3



Peak Locate Analysis Report 4-03-96 3:44:18 PM Page

Peak Centroid Centroid Energy Peak
~ No. Channel Uncertainty (keV) Significance
92 3844.36 0.1050 666.66 15.53
93 3946 .49 0.2922 684 .27 2.56
94 4028.96 0.1100 698.67 16.21

Errors quoted at 1.000 sigma



Peak Analysis Report

4-03-96 3:44:27 PM

Page 5

Feab e ok b T R R T e e e sk s e el e b e e b e ek e e e b e e e e e e e e e e ek

ANALYSTIS
B R i e ]

*

Detector Name:
Sample Title:

PEAK

Peak Analysis To Channel:

Peak ROI ROI

No.

wWoeoo~NoupHwnN -

start end

28-

34-

50-

60-

72-
92-
107-
114-
144 -
154-
181-
207~
228-
264-
284 -
302-
333-
360-
373-
385-
397-
415-
426-
440-
452 -
464 -
478-
500-
513-
528-
543 -
559-
575-
588-
604 -
624-
636-
647 -
659-
693-
702-
732-

34

40

56

66

79

97
114
121
152
163
190
216
237
274
295
313
344
371
381
397
406
424
438
451
464
474
490
510
525
541
554
575
585
598
617
635
647
659
668
702
714
747

DETO1
NOPI-114-GAM4
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak

centroid

31.
.56

37

53.
63.
75.
.57
111.
115.
148.
158.
185.
212.
233.
269.
289.
308.
337.
366.
375.
391.
401.
420.
432,
445 .
458.
468.
484 .
504.
519.
535.
547.
.67

94

567

579.
592.
610.
630.
642.
652.
662.
698.
708.
739.

32

84
26
81

00
53
82
94
83
15
23
47
31
07
96
13
25
16
29
87
63
87
94
99
78
28
94
21
90

69
86
02
00
04
24
77
66
00
33

Energy
(keV)

5.
6.
9.
10.
13.
16.
.17
19.
25.
27.
32.
71
40.
46.
50.
53.
58.
63.
64.
67.
69.
72.
74.
77.
79.
81.
83.
87.
90.
92.
94,
98.
100.
102.
105.
109.
111.
113.
114.
121.
122.
128.

19

36

35
43
25
89
06
32

95
73
48
14

36
65
09
34
53
41
99
75
51
91
95
24
51
25
99
37
09
74
94
36
45
73
71
18
26
03
86
08
70
14

4-03-96 3:43:14 PM

Net Peak Net Area
Uncert.

HF O P URRRORNRRPRPWONHERENRPRPUORERERENRRPUOURNORARPORWR N

4

Area

.97E+03
.00E+03
.51E+03
. 70E+04
.15E+05
.25E+04
. 79E+04
.55E+03
.23E+04
.60E+03
.49E+02
.37E+03
.23E+02
.12E+05
.19E+04
.73E+04
.07E+02
.07E+05
.99E+02
.26E+04
.51E+02
.08E+03
.48E+05
.69E+05
.22E+04
. 84E+04
.83E+04
.32E+04
.32E+04
.33E+05
.28E+04
.13E+04
.88E+02
.52E+02
.83E+03
.56E+03
L42E4+03
.13E+03
.82E+02
.03E+02
.29E+02
.61E+03

REPORT

1
096

283

289

499

291

280

261

633

449

228

.61
.63
246.
329.

76
48

.04
525.
390.
343.

04
71
50

.41
306.
281.
278.
.62
447,
329.
353.
326.
471.
.94
379.
290.
305.
556.
71
434 .
350.
406.

52
71
12

06
10
28
10
16

52
22
68
81

01
68
37

.79
412.
528.
343.
392.
252.
248.
308.
277.
283.
311.
.87
224,
280.
327.

26
83
45
09
61
09
49
98
16
57

21
39
95

Continuum

NP H ENHEERERNRFEFROMNMNWWRNRNNEWWOWNRNWRRONRNOMRONONNNRNONRNNNONNONDNWEROERNNDNON

Counts

. 78E+04
. 76E+04
.13E+04
.57E+04
.46E+04
.34E4+04
.46E+04
.48E+04
.23E+04
.40E+04
.23E+04
.16E+04
.22E+04
.33E+04
.39E+04
.4LE+04
.63E+04
.86E+04
.07E+04
.08E+04
.37E+04
.62E+04
.81E+04
.32E+04
.13E+04
. 78E+04
. 75E+04
.08E+04
.21E+04
.27E+04
.62E+04
. 71E+04
.68E+04
.61E+04
.06E+04
.88E+04
.96E+04
.15E+04
.47E+04
.42E+04
.82E+04
.11E+04

Xhkkk



Peak Analysis Report

Peak ROI ROI

‘I'No.

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
W

start end

747- 760
805- 819
823- 838
883- 898
912- 924
936- 951
1066- 1083
1142- 1154
1162- 1176
1180- 1194
1213- 1225
1354- 1372
1372- 1387
1388- 1407
1471- 1485
1486- 1505
1547- 1562
1562- 1576
1578- 1597
1617- 1630
1644- 1660
1695- 1715
1728- 1743
1743- 1754
1754- 1769
1812- 1827
1862- 1877
1895- 1914
1923- 1934
1947- 1963
1972- 1986
2012- 2021
2022- 2044
2169- 2180
2181- 2203
2226- 2240
2240- 2258
2313- 2328
2332- 2351
2401- 2411
2567- 2579
2618- 2639
2656- 2680
2707- 2721
2769- 2788
2803- 2826
3077- 3096
3341- 3359
3506- 3534
3832- 3858

Peak

centroid

754.

812

831.
891.

917

943 .
1074.
1147.
1167.
1186.
1218.

1363

1379.
1398.
1480.
1495.

1556

1567.
1587.
1624.
1652.
1705.
1733.
1748.
1761.
1818.
1870.
1906.
1928.
1954.
1978.
2016.
2033.
2174.
2190.
2234
2247.
2321.
2341.
2405,
2572.
2628.
2668.

2714
2776
2814
3084
3352
3520
3844

86
.70
44
18
.75
45
68
31
99
56
64
.60
26
19
22
58
.64
51
66
33
78
72
58
06
76
18
85
11
41
79
65
45
24
85
48
55
76
45
23
26
40
14
08
.51
.79
.49
.46
.01
.34
.47

Net Peak Net Area
Uncert.

4-03-96
Energy
(keV) Area

130.83 1.57E+03
140.86 9.44E+02
144.11 1.54E+04
154 .47 5.63E+03
159.08 6.18E+02
163.54 3.95E+03
186.29 9.71E+04
198.89 5.99E+02
202 .48 8.20E+02
205.70 3.50E+03
211.26 4. 64E+02
236.40 5.14E+03
239.12 1.18E+03
242 .40 6.90E+04
256.63 2 .50E+03
259.29 3.60E+03
269.88 4. 23E+03
271.77 2 .42E+03
275.26 2.24E+03
281.62 2.50E+02
286.55 1.13E+03
295.74 1.36E+05
300.57 1.33E+03
303.08 5.78E+02
305.45 7.39E+02
315.24 5.56E+02
324 .37 1.02E+03
330.49 1.49E+03
334.35 2.25E+02
338.93 8.25E+02
343,07 4. 81E+02
349.62 2.86E+02
352.54 2 .04E+05
377.10 1.97E+02
379.81 4,11E+402
387.45 5.87E+02
389.74 9 .88E+02
402.52 1.41E+03
405.95 1.28E+03
417.05 2 .14E+02
446 .04 3.98E+02
455.71 9.25E+02
462 .64 1.12E+03
470.69 3.28E+02
481.49 1.23E+03
488.03 1.37E+03
534.85 5.27E+02
581.25 5.06E+02
610.44 1.01E+05
666.66 2.13E+03

298.
317.
356.
351.
277.
328.
465.
253.
282.
275.
223.
307.
250.
395.
232.
301.
251.
241,
286.
.34
252.
471.
223.
171.
.07
215.
.81
263.
176.
243.
223.
161.
551.
l61.
289.
206.
256.
218.
268.
155.
158.
249,
273.
174.
220.
253.
205.
196.
425.
249.

207

218

217

3:44:27 PM

16
69
87
94
58
78
24
76
82
52
58
87
64
61
74
08
41
85
66

30
54
29
01

85

66
01
12
30
15
40
26
29
43
95
90
26
47
18
62
49
02
96
71
27
52
91
22

Continuum

A ORNA B AR OUNRAHOHOHRAOAH~NRHENROOONORRPORRERHERERPRPRPRRERERRPRENONERNRDDNH

Counts

.94E+04
.10E+04
.24E+04
.36E+04
.79E+04
.08E+04
.17E+04
.49E+04
.66E+04
.52E+04
.16E+04
.56E+04
.23E+04
.46E+04
.09E+04
.45E+04
.18E+04
.18E+04
.33E+04
.46E+03
.19E+04
.38E+04
.63E+03
.11E+03
.35E+03
.17E+03
.28E+03
.13E+04
.64E+03
.11E+04
.04E+04
.28E+03
.48E+04
L42E+03
.23E+04
.82E+03
.13E+04
.28E+03
.18E+04
.35E+03
.76E+03
.43E+03
.02E+04
.29E+03
.90E+03
.99E+03
.91E+03
.62E+03
.81E+03
.73E+03

Page
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Peak Analysis Report 4-03-96 3:44:27 PM Page
Peak ROI ROI Peak Energy Net Peak Net Area Continuum
vNo. start end centroid (keV) Area Uncert. Counts

93 3939- 3952 3946.06 684.27 2.06E+02 129.22 3.65E+03
94 4023- 4035 4029.08 698.67 1.46E+03 85.04 1.20E+03

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.000 sigma
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B B B R R L e e R R e e T S S e e b R S

Fdekk BACKGROUND SUBTRACT REPORT Fhkkk
1.,***********************************************************************

Detector Name: DETO1

Sample Title: NOPI-114-GAM4
Peak Analysis Performed on: 4-03-96 3:42:48 PM

Peak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

No. (keV) Area Uncert. Background Uncert. Area Uncert.
1 5.35 1.97E+03 283.61 1.97E+03  2.84E+02
2 6.43 7.00E+03 289.63 7.00E+03  2.90E+02
3 9.25 1.51E+03 246.76 1.51E+03  2.47E+02
4 10.89 3.70E+04 329.48 3.70E+04  3.29E+02
5 13.06 1.15E+05 499.04 1.15E+05  4.99E+02
6 16.32 6.25E+04 525.04 6.25E+04  5.25E+02
7 19.17 1.79E+04 390.71 1.79E+04  3.91E+02
8 19.95  4.55E+03 343.50 4 55E+03  3.43E+02
9 25.73 1.23E+04 291.41 1.23E+04  2.91E+02

10 27.48  9.60E+03 306.52 9.60E+03 3.07E+02

11 32.14  7.49E+02 281.71 7.49E+02  2.82E+02

12 36.71  1.37E+03 278.12 1.37E4+03  2.78E+02

13 40.36 5.23E+02 280.62 5.23E+02  2.81E+02

14 46 .65 1.12E+05 447.06 1.12E4+05 4.47E+02

15 50.09 1.19E+04 329.10 1.19E+04  3.29E+02
g 6 53.34  2.73E+04 353.28 2.73E+04  3.53E+02
7 58.53  4.07E+02 326.10 4.07E+02  3.26E+02

18 63.41 1.07E+05 471.16 1.07E+05  4.71E+02

19 64.99  4.99E+02 261.94 4.99E+02  2.62E+02

20 67.75 1.26E+04 379.52 1.26E+04  3.80E+02

21 69.51  5.51E+02 290.22 5.51E+02  2.90E+02

22 72.91 1.08E+03 305.68 1.08E+03  3.06E+02

23 74.95 1.48E+05 556.81 1.48E+05  5.57E+02

24 77.24  2.69E+05 633.71 2.69E+05  6.34E+02

25 79.51  1.22E+04 434.01 1.22E+04 4. 34E+02

26 81.25 1.84E+04 350.68 1.84E+04  3.51E+02

27 83.99  4.83E+04 406.37 4.83E+04  4.06E+02

28 87.37 8.32E+04 449.79 8.32E+04  4.50E+02

29 90.09 3.32E+04 412.26 3.32E+04  4.12E+02

30 92.74  1.33E+05 528.83 1.89E+02 3.17E+01 1.32E+05  5.30E+02

31 94.94  1.28E+04 343.45 1.28E+04  3.43E+02

32 98.36 1.13E+04 392.09 1.13E+04  3.92E+02

33 100.45  4.88E+02 252.61 4.88E+02  2.53E+02

34 102.73 8.52E+02 248.09 8.52E+02  2.48E+02

35 105.71  1.83E+03 308.49 1.83E+03  3.08E+02

36 109.18 1.56E+03 277.98 8.10E+01 3.01E+01 1.48E+03  2.80E+02

37 111.26  1.42E+03 283.16 1.42E+03  2.83E+02

38 113.03 5.13E+03 311.57 5.13E+03  3.12E+02

39 114.86  4.82E+02 228.87 4 .82E+02  2.29E+02

40 121.08 4.03E+02 224.21 4 .03E+02  2.24E+02

41 122.70  9.29E+02 280.39 9.29E+02  2.80E+02

W2 128.14 1.61E+03 327.95 1.61E+03  3.28E+02



Background Subtract Report 4-03-96 3:44:39 PM Page 9

Pagk Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

'Jo . (keV) Area Uncert. Background Uncert. Area Uncert.
43 130.83 1.57E+03 298.16 1.57E+03 2.98E+02
44 140,86 9.44E+02 317.69 9.44E+02 3.18E+02
45 144 .11 1.54E+04 356.87 1.54E+04  3.57E+02
46 154.47 5.63E+03 351.94 5.63E+03 3.52E+02
47 159.08 6.18E+02 277.58 6.18E+02 2.78E+02
48 163.54 3.95E+03 328.78 3.95E+03 3.29E+02
49 186.29 9.71E+04 465.24 9.54E+01  3.21E+01  9.70E+04  4.66E+02
50 198.89 5.99E+02 253.76 5.99E+02 2 .54E4+02
51 202.48 8.20E+02 282.82 8.20E+02 2.83E+02
52 205.70 3.50E+03 275.52 3.50E+03 2.76E+02
53 211.26 4 64E+02 223.58 4,64E+02 2.24E+02
54  236.40 5.14E+03 307.87 5.14E+03 3.08E+02
55 239.12 1.18E+03 250.64 1.18E+03 2.51E+02
56 242 .40 6.90E+04 395.61 6.90E+04 3.96E+02
57 256.63 2.50E+03 232.74 2.50E+03 2.33E+02
58 259.29 3.60E+03 301.08 3.60E+03 3.01E+02
59 269.88 4.23E+03 251.41 4 .23E+03 2.51E+02
60 271.77 2.42E+03 241.85 2 .42E+03 2.42E+02
61 275.26 2.24E+03 286.66 2.24E+03 2.87E+02
62 281.62 2.50E+02 207.34 2.50E+02 2.07E+02
63 286.55 1.13E+03 252.30 1.13E+03 2.52E+02
64  295.74 1.36E+05 471.54 2.87E+01  1.59E+01 1.36E+05  4.72E+02
65 300.57 1.33E+03 223.29 1.33E+03 2.23E+02

';6 303.08 5.78E+02 171.01 5.78E+02 1.71E+02

7 305.45 7.39E+02 218.07 7.39E+02 2.18E+02
68 315.24 5.56E+02 215.85 5.56E+02 2.16E+02
69 324.37 1.02E+03 217.81 1.02E+03 2.18E+02
70 330.49 1.49E+03 263.66 1.49E+03 2.64E+02
71 334.35 2.25E4+02 176.01 2.25E+02 1.76E+02
72 338.93 8.25E+02 243.12 8.25E+02 2 .43E+02
73 343.07 4 . 81E+02 223.30 4. 81E+02 2.23E+02
74 349.62 2.86E+02 161.15 2.86E+02 1.61E+02
75 352.54 2 .04E+05 551.40 4.33E+01  1.65E+01  2.04E+05 5.52E+02
76 377.10 1.97E+02 161.26 1.97E+02 1.61E+02
77 379.81  4.11E+02 289.29 4.11E+02 2.89E+02
78 387.45 5.87E+02 206.43 5.87E+02 2.06E+02
79 389.74 9.88E+02 256.95 9.88E+02 2.57E+02
80  402.52 1.41E+03 218.90 1.41E+03 2.19E4+02
81 405.95 1.28E+03 268.26 1.28E+03 2.68E+02
82 417.05 2.14E+02 155.47 2 .14E+02 1.55E+02
83 446.04 3.98E+02 158.18 3.98E+02 1.58E+02
84  455.71 9.25E+02 249.62 9.25E+02 2 .50E+02
85 462.64  1.12E+03 273.49 1.12E+03 2.73E+02
86 470.69 3.28E+02 174.02 3.28E+02 1.74E+02
87  481.49 1.23E+03 220.96 1.23E+03 2.21E+02
88 488.03 1.37E403 253.71 1.37E+03 2 .54E+02
89 534.85 5.27E+02 205.27 5.27E+02 2.05E+02
90 581.25 5.06E+02 196.52 5.06E+02 1.97E+02
91 610.44 1.01E+05 425.91 1.01E+05 4.26E+02

‘2 666.66 2.13E+03 249.22 2.13E+03 2 .49E+02



v

Background Subtract Report 4-03-96 3:44:39 PM Page 10

Pagk Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

vlo. (keV) Area Uncert. Background Uncert. Area Uncert.
93  684.27 2.06E+02 129.22 2.06E+02  1.29E+02
94  698.67 1.46E+03  85.04 1.46E+03  8.50E+01

M = First peak in a multiplet region
Other peak in a multiplet region
= Fitted singlet

i

B
|

Errors quoted at 1.000 sigma
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dkdkd GAMMA SPECTRUM ANALYSTIS *kAkk
B T T B R e e L e S S R s

Report Generated On : 4-03-96 4:15:49 PM
Sample Title : NOPI-115-GAM4
Spectrum Description : NOPI-115-GAM4

Sample Identification : NP115_2

Sample Type
Sample Geometry

Peak Locate Threshold : 2.00
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 : 3-13-96 11:57:17 AM
Live Time : 80000.0 seconds
Real Time : 80083.9 seconds
Energy Calibration Used Done On : 1-16-96
. Efficiency Calibration Used Done On N
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Peak Locate Analysis Report 4-03-96 4:16:01 PM Page 2

TR Aok o S T S ok s AT R R R R R S A A A A AR AR A A e e e ket

Fokodeok PEAK LOCATE REPORT Fkkokk
1..'**********************************************************************

Detector Name: DETO1
Sample Title: NOPI-115-GAM4
Peak Locate Performed on: 4-03-96 4:14:48 PM

Peak Locate From Channel: 1

Peak Locate To Channel: 4096

Peak Search Sensitivity: 2.00
Peak Centroid Centroid Energy Peak

No. Channel Uncertainty (keV) Significance

1 31.65 0.2884 5.38 7.84
2 37.24 0.2275 6.44 14 .74
3 53.34 0.4251 9.27 3.66
4 63.42 0.1295 10.90 34.74
5 76.07 0.1284 13.06 30.83
6 94 .38 0.1247 16.33 39.94
7 110.43 0.1329 19.17 32.49
8 117.61 0.4673 19.96 2.81
9 138.83 0.5932 24.01 2.36
10 148.91 0.1406 25.74 28.28
11 158.90 0.1500 27.48 24.50
12 212.33 0.2439 36.76 9.09
13 269.59 0.0642 46.66 119.82
v 14 290.16 0.1445 50.15 24 .32
15 308.16 0.0863 53.36 62.26
16 338.45 0.3856 58.51 3.70
17 366.19 0.0614 63.43 120.15
18 375.76 0.5099 65.15 2.20
19 391.63 0.1228 67.78 28.47
20 432.89 0.0536 74.97 147.77
21 446 .02 0.0466 77.26 196.18
22 458.78 0.0973 79.54 42.37
23 469 .01 0.0942 81.28 48.38
24 484,78 0.0833 84.00 56.02
25 504.67 0.0720 87.40 63.83
26 519.56 0.0852 90.11 47.91
27 535.26 0.0597 92.76 83.02
28 548.21 0.1289 94.97 23.46
29 569.11 0.1451 98.36 20.71
30 579.83 0.3780 100.48 3.02
31 612.07 0.3417 105.73 2.13
32 630.94 0.2639 109.20 6.12
33 643.62 0.2790 111.32 5.43
34 652.31 0.1321 113.05 21.54
35 677.26 0.5164 117.68 2.12
36 698.81 0.3895 120.91 2.86
37 707 .36 0.2378 122.61 5.81
38 740.02 0.3710 128.09 3.38
39 753.51 0.2535 130.81 6.12
' 40 812.58 0.4111 141.36 2.34
41 831.50 0.1012 144 .15 29.33



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
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

891.
917.

925

944,
1075.
1135.
1166.
1186.

1217

1363.
1379.
1398.
1481.
1495.

1533

1557.
1567.

1588
1625

1653.
.17
1734.
1749.
1759.
1817.
1872.
1906.
a4
1954,
.42
2033.
2096.
2215.
2235.
2248.
2292,
2322.
2341.

1706

1929

1977

2395

2628.

2669

2700.
2715.

2776

2815.

2942
3084
3352
3371
3521

38
72
.48
28
25
14
38
22
.09
86
32
59
39
87
.70
10
85
.23
.22
53

31
19
49
52
00
88

57

80
00
97
54
17
06
27
04
.90
20
.40
72
01
.82
46
.87
.28
.58
.74
.23

Centroid
Uncertainty

e NeoReReReReRoReRoReRe kRN ReNoNoNoNoNoNoNoNoNoNoNoNoNoNeNeNoNo oo NoNolo oo oo e lolo e Ro o e @)

.1276
.3336
L4728
.1410
.0545
.3602
.2985
.1560
.3292
.1188
.2155
.0498
.1477
.1281
.3709
.1157
.1297
.1726
.3158
.1958
.0400
.1703
.2664
.3866
.2624
.1909
.1915
.3573
.2210
.3513
.0354
.3961
.3298
.2206
.1761
.3607
.1776
.2455
.3354
.2261
.2490
.3392
.2808
.1697
.1600
.3537
.2044
.2150
.2810
.0385

4-03-96 4:16:01 PM

Energy

(keV)

154,
159
160.
163.
186.
197.
202
205
210.
236
239.
242.
256.
259
266.
269.
271.
275.
281.
286.
295.
300.
303
305
315.
324.
330
334,
338.
342.
352.
363.
384.
387.
389
397.
402.
405.
415.
455.
463.
468.
470.
481.
488.
510.
534.
581.
584.
610

48

.11

41
66
36
05

.30
.67

99

42

03
46
82

.27

08
93
81
12
44
66
80
74

.21
.35

08
55

.60

49
88
69
62
09
16
48

.82

59
53
92
31
94
06
09
96
64
20
84
75
27
54

.58

Peak

Significance

21.
2.
2.

17.

86.
2.
2.

11.
2.

20.
6.

107.

13.

16.
2.

21

16.
7.
2.
6.

158.

NP WN B

'—l
[o.2]
Nw RPN WNNERERERENMNMNLWSNSINSNOUONDD W

=
-

33
96
09
07
67
38
67
93
71
70
11
48
40
05
34

.17

49
97
03
92
01

.04
.20
.15
.79
.42
.44
.00
.77
.29
.68
.32
.38
.30
.20
.04
.90
.45
.83
.20
.08
.29
.08
.30
.40
.05
.03
.32
.17
77

Page

3



Peak Locate Analysis Report 4-03-96 4:16:01 PM Page 4

Peak Centroid Centroid Energy Peak
' No. Channel  Uncertainty (keV) Significance
92 3845.76 0.1174 666.77 12.82
93 4028.69 0.1194 698.41 13.16

Errors quoted at 1.000 sigma



Peak Analysis Report

4-03-96 4:16:14 PM

Page 5

et T S R TR T R R A R b ek ek e e e el b b ek b ek b e koo

ANALYSIS
B R L S

*

Detector Name:
Sample Title:

PEAK

Peak Analysis To Channel:

Peak ROI ROI

No.

O oo~y &~ W

start end

28-

34-
50-
60-

72-
92-
107-
114-
134-
144-
154-
207 -
264-
285-
302-
333-
360-
373-
385-
427 -
440-
452-
464 -
478-
500-
513-
528-
543 -
560-
575-
603-
624 -
636-
647 -
675-
691-
701-
732-
747 -
810-
824-
883-

34

40

56

66

79

97
114
121
142
152
163
216
274
295
313
343
371
381
397
438
451
464
475
490
510
525
541
554
575
584
618
634
647
659
684
701
714
747
760
820
838
899

DETO1
NOPI-115-GAM4
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak

centroid

31.
.65

37

53.
63.
.81

94 .
111.
115.
138.
148.
158.
212.
269.
289.
308.
337.
366.
376.
391.
432.
446 .
459,
469.
484,
504,
520.
535.
548.
567.
579.
610.
630.
642.
652.
679.
697.
707.
.08

75

739

754,
815.
831.
891.

52

94
32

63
04
58
91
89
96
47
56
67
16
85
24
12
30
77
01
10
15
86
45
08
37
08
67
85
13
17
39
37
04
69
49

73
58
67
21

Energy
(keV)

5
6

25

67

92

105

.38
44

9.
10.
13.
16.
19.
19.
24
T4
27.
36.
46.
50.
53.
58.
63.
65.
.78
74.
77.
79.
81.
84.
87.
90.

27
90
06
33
17
96
01l

48
76
66
15
36
51
43
15

97
26
54
28
00
40
11

.76
94
98.

100.

.73

109.

111.

113.

117.

120.

122.

128.

130.

141.

144,

154.

97
36
48

20
32
05
68
91
61
09
81
36
15
48

4-03-96 4:15:00 PM

Net Peak Net Area
Uncert.

4-\\04-\020\00-5-\NLDU’\D—‘I—'NO‘\OO\JI\)U'IWI—'\lt—‘\D\lwc\wl—‘\Jml—‘C\\JJ-\Ml—'meHwN

4

Area

.07E+03
.95E+03
.47E+03
.88E+04
.28E+04
.99E+04
.08E+04
.45E+03
.94E+02
.84E+03
.05E+03
.43E+03
.02E+04
.67E+03
.85E+04
.66E+02
.38E+04
. 75E+02
.92E+03
.88E+04
.78E+05
.52E+03
.19E+04
.02E+04
.57E+04
.15E+04
. 78E+04
.23E+03
.63E+03
.45E+02
.02E+03
.03E+03
.55E+02
.06E+03
.46E+02
.20E+02
. 70E+02
.31E+02
.31E+02
.74E+02
.47E+03
.10E+03

REPORT

1
096

232.
239.
203.
278.
.20
429,
315.
.22
218.
233.
.27
221.
370.
244,
284,
242.
371.
209.
303.
434,
514.
353.
299.
324.
364.
334.
416.
275.
299.
189.
279.
205.
227.
249,
179.
.77
.78
268.
241.
197.
271.
298.

419

277

246

194
243

67
64
24
29

27
91

49
09

92
13
99
94
04
48
84
48
73
05
73
35
39
77
80
42
14
47
78
82
67
66
16
13

86
64
55
77
01

Continuum

PP PN PP R OOHRRREFRRPENMNNMNNNREPREROMNORNNPHERERRHERRRERERNDNDOWOREREREE

Counts

.85E+04
.91E+04
.43E+04
. 75E+04
.10E+04
.63E+04
.95E+04
.28E+04
LL44E+04
.43E+04
.56E+04
.36E+04
.51E+04
.38E+04
.57E+04
.54E+04
.85E+04
.33E+04
.97E+04
.25E+04
.16E+04
. 75E+04
.94E+04
.76E+04
.01E+04
.13E+04
.13E+04
.68E+04
.66E+04
.02E+04
.54E+04
.10E+04
.28E+04
.38E+04
.04E+03
.96E+03
.31E+04
L43E4+04
.28E+04
.02E+04
.35E+04
.61E+04

*hkkk



Peak Analysis Report

Peak ROI ROI

‘.'No.

M 43
m 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
W

start end

912- 929

912- 929

938- 952
1066- 1083
1130- 1143
1161- 1174
1177- 1194
1212- 1222
1354- 1373
1373- 1385
1389- 1407
1476- 1488
1488- 1505
1530- 1539
1547- 1563
1563- 1577
1578- 1597
1615- 1630
1645- 1660
1696- 1716
1732- 1742
1742- 1755
1755- 1769
1813- 1825
1867- 1882
1900- 1913
1918- 1940
1948- 1960
1966- 1983
2022- 2044
2085- 2100
2211- 2221
2224- 2241
2241- 2256
2288- 2298
2310- 2329
2329- 2352
2391- 2400
2618- 2640
2664- 2676
2695- 2705
2705- 2723
2764- 2789
2806- 2825
2937- 2955
3074- 3093
3339- 3366
3366- 3377
3507- 3534
3831- 3857

Peak

centroid

917
925

944 .
1075.
1136.
1166.
1186.
1217.
1363.
1378.
1398.
1481.

1495

1534.
1556.

1567

1586.
1623.
1653.
1706.
1734.
1748.
1761.
1817.
1871.
1906.
1929.
1954,
1976.
2033.
2094.

2215

2234.
2248.

2293

2321.
2341.
2395,
2629.
2670.
2699.
2716.

2777
2815
2946
3083
3352
3371
3521
3845

.92
.41
16
07
72
95
43
05
68
77
53
32
47
74
94
.77
82
31
41
10
59
81
18
28
88
78
17
51
46
72
09
.58
76
24
.05
49
03
23
48
52
53
08
.65
.47
.03
.90
.14
.00
.12
.12

4-03-96 4:16:14 PM

Energy
(keV)

159.
160.
163.
186.
197.
202.
205.

210

397

11
41
66
36
05
30
67

.99
236.
239.
242.
256.
259.
266.
269.
271.
275.
281.
286.
295.
300.
303.
305.
315.
324.
330.
334,
338.
342.
352.
363.
384,
387.
389.
.59
402.
405.
415.
455.
463.
468.
470.
481.
488.
510.
534.
581.
584.
610.
666.

42
03
46
82
27
08
93
81
12
44
66
80
74
21
35
08
55
60
49
88
69
62
09
16
48
82

53
92
31
94
06
09
96
64
20
84
75
27
54
58
77

Net Peak Net Area
Uncert.

D—‘O\NU'INUIWHI\DP—'UJU\NL\CDI—‘O\LAJMNHLAJUJJ-\O\UJNMD—‘O\(XJ\OO\I\JI—'F—‘NUJI——‘-L\U!L»NNOO\JONNJ—\O\

Area

.85E+02
.30E+02
.29E+03
.19E+04
.51E+02
.34E+02
.30E+03
.39E+02
.42E+03
44E+02
.58E+04
.21E+03
.01E+03
.30E+02
.90E+03
.65E+03
.17E+03
.29E+02
.76E+02
.91E+04
.60E+02
.80E+02
.57E+02
.71E+02
.85E+02
.43E+02
.25E+02
.63E+02
.56E+02
.34E+05
.49E+02
.20E+02
.71E+02
.89E+02
.7T4E+02
.64E+02
.06E+02
.47E+02
.48E+02
.33E+02
.88E+02
.88E+02
.30E+03
.45E+02
.21E+02
.06E+02
.54E+02
.28E+02
.54E+04
.83E+03

157.
126.
252.
377.
223.
213.
259.
157.
259.
172.
315.
169.
216.
119.
222.
193.
229.
186.
190.
382.
132.
160.
168.
147.
180.
159.
253.
155.
211.
445,
167.
122.
197.
179.
124,
216.
261.
115.
212.
125.
105.
173.
220.
181.
163.
167.
220.
101.
341.
195.

30
85
81
69
02
35
56
66
02
28
92
55
17
96
70
28
48
41
66
85
36
00
61
28
83
89
07
09
20
97
81
51
17
87
71
30
49
53
33
40
48
34
30
26
34
09
58
37
33
14

Co

-(-\O\MO'\J-\J-\U'\O'\U’\l\)wC\LAJ\O\J«L\O'\O\wU\\O&U‘I\OUO\L\U‘!U'IJ-\\O\IO\OJ\J\DJ.\\IO\\DO'\D—‘O\D—'\OI'—‘P—'D—'I—'I—‘

ntinuum
Counts

.21E+04
.11E+04
.29E+04
L4T7E+04
.09E+04
.89E+03
.18E+04
.53E+03
.06E+04
.81E+03
.39E+03
.42E+03
.89E+03
.02E+03
.08E+03
.43E+03
.39E+03
.81E+03
.06E+03
.19E+03
.43E+03
.62E+03
.91E+03
.99E+03
.41E+03
.52E+03
.41E+03
.55E+03
.03E+03
.64E+03
.57E+03
.92E+03
.98E+03
.31E+03
.08E+03
.65E+03
.70E+03
.71E+03
.60E+03
.61E+03
.89E+03
.17E+03
.30E+03
.41E+03
.54E+03
.61E+03
.00E+03
.50E+03
.38E+03
.68E+03

Page
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Peak Analysis Report 4-03-96 4:16:14 PM

Peak ROI ROI Peak Energy Net Peak Net Area
.No. start end centroid (keV) Area Uncert.

93 4018- 4035 4027.56 698.41  1.36E+03 92.85

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.000 sigma

Continuum
Counts

1.28E+03

Page
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B T T B L R R T e e R R R R R R

Fdekk BACKGROUND SUBTRACT REPORT FhAAx
-‘."**********************************************************************

Detector Name: DETO1l

Sample Title: NOPI-115-GAM4
Peak Analysis Performed on: 4-03-96 4:14:48 PM

Peak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

No. (keV) Area Uncert. Background Uncert. Area Uncert.
1 5.38 2.07E+03 232.67 2.07E+03  2.33E+02
2 6.44  3.95E+03 239.64 3.95E+03  2.40E+02
3 9.27 1.47E+03 203.24 1.47E+03  2.03E+02
4 10.90 2.88E+04 278.29 2.88E+04  2.78E+02
5 13.06 8.28E+04 419.20 8 .28E+04  4.19E+02
6 16.33 3.99E+04 429.27 3.99E+04  4.29E+02
7 19.17 1.08E+04 315.91 1.08E+04  3.16E+02
8 19.96 2.45E+03 277.22 2.45E4+03  2.77E+02
9 24,01  4.94E+02 218.49 4,94E+02  2.18E+02

10 25.74  7.84E+03 233.09 7.84E+03  2.33E+02

11 27.48 6.05E+03 246.27 6.05E+03  2.46E+02

12 36.76 1.43E+03 221.92 1.43E+03  2.22E+02

13 46 .66 8.02E+04 370.13 8.02E+04  3.70E+02

14 50.15 7.67E+03 244.99 7.67E+03  2.45E+02

15 53.36 1.85E+04 284 .94 1.85E+04  2.85E+02
86 58.51 3.66E+02 242.04 3.66E+02  2.42E+02
7 63.43 6.38E+04 371.48 6.38E+04  3.71E+02

18 65.15 3.75E+02 209.84 3.75E+02  2.10E+02

19 67.78 7.92E+03 303.48 7.92E+03  3.03E+02

20 74.97 9.88E+04 434.73 9.88E+04  4.35E+02

21 77.26 1.78E+05 514.05 1.78E+05  5.14E+02

22 79.54  7.52E+03 353.73 7.52E+03  3.54E+02

23 81.28 1.19E+04 299.35 1.19E+04  2.99E+02

24 84.00 3.02E+04 324.39 3.02E+04  3.24E+02

25 87.40  5.57E+04 364.77 5.57E+04  3.65E+02

26 90.11  2.15E+04 334.80 2.15E+04  3.35E+02

27 92.76 7.78E4+04 416.42 1.89E+02 3.17E+01  7.77E+04  4.18E+02

28 94.97 8.23E+03 275.14 8.23E+03  2.75E+02

29 98.36 6.63E+03 299.47 6.63E+03  2.99E+02

30 100.48 2 .45E+02 189.78 2.45E+02  1.90E+02

31 105.73  1.02E+03 279.82 1.02E+03  2.80E+02

32 109.20 1.03E+03 205.67 8.10E+01  3.01E+01  9.54E+02  2.08E+02

33 111.32 5.55E+02 227.66 5.55E+02  2.28E+02

34 113.05 3.06E+03 249.16 3.06E4+03  2.49E+02

35 117.68 2.46E+02 179.13 2.46E+02  1.79E+02

36 120.91  4.20E+02 194.77 4.20E+02  1.95E+02

37 122.61  3.70E+02 243.78 3.70E+02  2.44E+02

38 128.09 6.31E+02 268.86 6.31E+02  2.69E+02

39 130.81 8.31E+02 241.64 8.31E+02  2.42E+02

40 141.36  4.74E+02 197.55 4.74E+02  1.98E+02

41  144.15 9.47E+03 271.77 9.47E+03  2.72E+02

.2 154.48  4.10E+03 298.01 4.10E+03  2.98E+02



Background Subtract Report

Pagk

‘IWO.

M 43
m 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

4-03-96 4:16:25 PM

Energy Original Orig. Area Ambient
Area

(keV)

159
160.
163.
186.
197
202.
205.
210.
236.
239.
242
256.
259.
266
269.
271.
275.
281.
286.
295.
300.
303
305.
315.
324.
330.
334.
338.
342,
352.
363.
384
387.
389.
397
402.
405.
415.
455.
463.
468.
470.
481.
488.
510.
534
581.
584.
610.
666

11

41
66
36

.05

30
67
99
42
03

.46

82
27

.08

93
81
12
44
66
80
74

.21

35
08
55
60
49
88
69
62
09

.16

48
82

.59

53
92
31
94
06
09
96
64
20
84

.75

27
54
58

.77

l—‘O‘\l\)U\NU\wHN)—'wUM#\mP—‘O\WMNE—‘MWJ-\O\L»NNI—'O\N\OO\MI—‘P—‘NWH«L\U!U)NNM\IO\N-L\O\

.85E+02
.30E+02
.29E+03
.19E+04
.51E+02
.34E+02
.30E+03
.39E+02
.42E+03
.L4E+02
.58E+04
.21E+03
.01E+03
.30E+02
.90E+03
.65E+03
.17E+03
.29E+02
.76E+02
.91E+04
.60E+02
.80E+02
.57E+02
.71E+02
.85E+02
.43E+02
.25E+02
.63E+02
.56E+02
.34E+05
.49E+02
.20E+02
.71E+02
.89E+02
. 74E+02
.64E+02
.06E+02
.47E+02
.48E+02
.33E+02
.88E+02
.88E+02
.30E+03
.45E+02
.21E+02
.06E+02
.54E+02
.28E+02
.54E+04
.83E+03

157.
126.
252.
377.
223.
213.
259.
157.
259.
172.
.92
169.
216.
119.
.70
193.
229.
186.
190.
382.
132.
160.
.61
.28
180.
159.
.07

315

222

168
147

253

155.
211.
.97
167.
122.
197.
179.
124,
216.
261.
115.
212,
125.
105.
173.
220.
181.
163.
167.
220.
101.
341.
195,

445

Uncert.

30
85
81
69
02
35
56
66
02
28

55
17
96

28
48
41
66
85
36
00

83
89

09
20

81
51
17
87
71
30
49
53
33
40
48
34
30
26
34
09
58
37
33
14

9.54E+01
8.78E+01

2.87E+01

4.33E+01

Backgr.

Background Uncert.

3.21E+01
2.66E+01

1.59E+01

1.65E+01

Page

9

Subtracted Subtracted
Uncert.

Area

HFONUNUWRNRFRFWUNPOHOWNRNNEREFWWEAEAWNNEFOOOONKFEFRENWHEPREOOWNDNOASN O

.85E+02
.30E+02
.29E+03
.18E+04
.64E+02
.34E4+02
.30E+03
.39E+02
.42E+03
.44E+02
.58E+04
.21E+03
.01E+03
.30E+02
.90E+03
.65E+03
.17E+03
.29E+02
.76E+02
.91E+04
.60E+02
.80E+02
.57E+02
.71E+02
.85E+02
.43E+02
.25E+02
.63E+02
.56E+02
.34E+05
.49E+02
.20E+02
.71E+02
.89E+02
. 74E+02
.64E+02
.06E+02
.47E+02
.48E+02
.33E+02
.88E+02
.88E+02
.30E+03
.45E+02
.21E+02
.06E+02
.54E+02
.28E+02
.54E+04
.83E+03

HWHNHERERNNEPRPRFRENHNNNRPHRERHERRENBRERNHRERHERRRPWORRENERORNRPWRNERERNNDDWN -

.57E+02
.27E+02
.53E+02
.79E+02
.25E+02
.13E+02
.60E+02
.58E+02
.59E+02
.72E+02
.16E+02
. 70E+02
.16E+02
.20E+02
.23E+02
.93E+02
.29E+02
.86E+02
.91E+02
.83E+02
.32E+02
.60E+02
.69E+02
.47E+02
.81E+02
.60E+02
.53E+02
.55E+02
.11E+02
.46E+02
.68E+02
.23E+02
.97E+02
.80E+02
.25E+02
.16E+02
.61E+02
.16E+02
.12E+02
.25E+02
.05E+02
.73E+02
.20E+02
.81E+02
.63E+02
.67E+02
.21E+02
.01E+02
.41E+02
.95E+02
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Prgk Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

.o . (keV) Area Uncert. Background Uncert. Area Uncert.
93 698.41 1.36E+03  92.85 1.36E+03  9.28E+01
M = First peak in a multiplet region

Other peak in a multiplet region
Fitted singlet

= 8
I

Errors quoted at 1.000 sigma
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Kkkkk GAMMA

SPECTRUM

ANALYSTIS Fokkkk

B B . D L R R R R e e b o b e e e R R R e S e e b e o

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

4-03-96 4:18:19 PM

: NOPI-116-GAM4
: NOPI-116-GAM4

: NP1lle_2
2.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-14-96 1:46:55 PM

80000.0 seconds
80063.9 seconds

1-16-96
2772722722
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Feteekk PEAK LOCATE REPORT FkAkkk
{.Ir**********************************************************************

Detector Name: DETO1l
Sample Title: NOPI-116-GAM4
Peak Locate Performed on: 4-03-96 4:17:02 PM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 2.00
Peak  Centroid Centroid Energy Peak
No. Channel Uncertainty (keV) Significance
1 31.35 0.3239 5.35 6.19
2 37.27 0.2418 6.43 12.52
3 53.04 0.4878 9.30 4.03
4 63.43 0.1394 10.89 29.20
5 76.07 0.1383 13.07 29.84
6 94 .38 0.1305 16.33 36.33
7 117.47 0.4956 19.41 2.17
8 121.82 0.4478 21.11 4.07
9 148.99 0.1466 25.75 27.17
10 158.93 0.1583 27 .48 22.42
11 212.60 0.3047 36.77 6.04
12 269.64 0.0681 46.67 105.38
13 290.12 0.1521 50.15 22.78
. 14 308.16 0.0929 53.37 53.91
15 366.20 0.0639 63.44 111.36
16 391.62 0.1284 67.81 27.13
17 421.33 0.3481 72.93 3.50
18 432.94 0.0580 74.98 127.79
19 446 .04 0.0505 77.27 167 .44
20 458.90 0.1076 79.54 36.49
21 469.03 0.0980 81.28 45.37
22 484 .81 0.0876 84.02 48.89
23 504.73 0.0781 87.40 53.44
24 519.62 0.0907 90.11 43.82
25 535.36 0.0625 92.77 74.53
26 547.99 0.1323 94.98 21.58
27 569.22 0.1475 98.40 19.32
28 611.07 0.3020 105.81 4.66
29 631.59 0.2616 109.35 6.14
30 644,03 0.2954 111.50 5.46
31 652,32 0.1368 113.07 20.15
32 661.96 0.4114 115.06 2.33
33 699.18 0.3125 120.95 4.33
34 707.23 0.2579 122.72 5.64
35 739.92 0.3691 127.94 3.18
36 753.61 0.2974 130.70 4.11
37 831.55 0.1030 144 .17 29.32
38 891 .45 0.1387 154.47 17.61
39 916.98 0.3375 158.88 3.60
' 40 944 .29 0.1508 163.74 15.47
41 1075.21 0.0577 186.37 77.67



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

Centroid Centroid
Channel  Uncertainty
1167.47 0.3266
1186.80 0.1535
1217.07 0.2653
1363.99 0.1231
1379.13 0.1892
1398.76 0.0542
1434.73 0.3605
1481.11 0.1547
1496 .28 0.1394
1557.24 0.1156
1567.81 0.1334
1588.53 0.1830
1639.16 0.2772
1653.27 0.2223
1706.34 0.0429
1734 .43 0.1827
1748.77 0.2647
1759.41 0.2875
1872.20 0.1930
1906.70 0.2020
1954.95 0.2536
1980.90 0.4127
1996.82 0.3806
2016.53 0.3955
2034 .04 0.0381
2235.70 0.2194
2248 .04 0.1878
2322.61 0.1770
2342.78 0.2524
2629.17 0.2305
2669 .42 0.2986
2743.04 0.2525
2778.05 0.1928
2815.19 0.1765
2836.31 0.3408
3083.77 0.2077
3310.87 0.2788
3372.15 0.2951
3521.55 0.0415
3846.14 0.1326
3889.28 0.3459
4029.08 0.1295

1.000 sigma

Errors quoted at

4-03-96 4:18:30 PM

Energy

(keV)

202.
205.
210.
236.
239.
242
248.
256.
259.
269
271.
275.
284.
286.
295.
300.
303.
305.
324,
330
338.
342.
345.
349.
352.
387.
389.
402.
406.
455,
462.
475.
481.
488.
491.
534.
574.
584.
610.
666.
674.
698.

31
75
61
45
12
48
34
79
37

.96

85
17
26
69
83
70
19
05
57

.74

84
84
96
85
66
60
91
71
01
93
59
71
75
19
56
90
05
61
64
84
98
69

Peak

Significance

2.
12.
4,
19.
7.
92.
2.
11.
12.
.70
16.
8.
3.
4.
135.
.72
.92
.86
.95
.13
.45
.28
.31
.19
.99
.53
.37
.95
.11
.24
.39
.93
.54
.85
.20
.48
.61
.01
.79
.09
.16
.06

20

POV NNND POV WL

=
o
NMNODNNDNDPENDONOL WN

-

93
81
67
55
73
28
54
39
83

63
26
33
40
12

Page

3
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’* ANALYSIS
AR R S S T A o S S R R A A R A A A e e e e e e

Detector Name:
Sample Title:

PEAK

Peak Analysis To Channel:

Peak ROI ROI

No.

Lo~V PwWwN R

start end

28- 34

34- 40

49- 56

60- 66

72- 79

92- 97
107- 121
121- 125
144- 153
154- 163
210- 217
264- 274
285- 295
302- 313
360- 371
385- 397
415- 424
427- 438
440- 451
454~ 464
4LeLh- 475
478- 490
500- 510
513- 525
529- 541
543- 554
560- 575
604- 617
624- 647
624- 647
647- 659
659- 668
692- 703
703- 714
732- 744
746- 760
824- 839
883- 899
912- 920
936- 952
1066- 1083
1158- 1176

DETO1
NOPI-116-GAM4
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak

centroid

31.
37.
54.
.30

63

75.

94.
112.
122.
148.
158.
212,
269.
289.
308.
366.
391.
421.
432.
446 .
459.
.17

469

484 .
504,
520.
535.
548.
567.
610.
631.
643.
652.
663.
.92

697

708.
738.
754,
831.
891.
916.
944 .
1075.
1167.

33
59
11

83
63
44
19
97
93
53
60
64
25
27
51
01
85
04
12

98
45
08
44
15
87
61
03
42
44
91

10
23
13
79
19
58
64
11
02

Energy
(keV)

5.
6.
9.
10.
.07
16.
19.
21.
25.
27.
36.
46,
50.
53.
63.
67.
72.
74
77.
79.
81.
84 .
87.
90.
92.
94 .
98.
105.
109.
111.
113.
115.
120.
122,
127.
130.
144,
154.
158.
163.
186.
202.

13

35
43
30
89

33
41
11
75
48
77
67
15
37
44
81
93
98
27
54
28
02
40
11
77
98
40
81
35
50
07
06
95
72
94
70
17
47
88
74
37
31

4-03-96 4:17:34 PM

Net Peak Net Area
Uncert.

FEPENOMNNYNOYWNWAEAENNOOH U, PENOCOCORNNOUHEH OO WERE WOAN WWRE

4

Area

.23E+03
.74E+03
.33E+02
.18E+04
.46E+04
.36E+04
.90E+04
.22E+02
.63E+03
.07E+03
.41E+02
.14E+04
.05E+03
.35E+04
43E+04
.04E+03
.73E+02
.20E+04
.29E+05
.64E+03
.23E+03
.40E+04
.04E+04
.58E+04
. 71E+04
.70E+03
.52E+03
.51E+02
.04E+03
.35E+02
.39E+03
.97E+02
.04E+02
.39E+02
.47E+02
.86E+02
. 74E+03
.96E+03
.18E+02
.32E+03
.93E+04
.14E+03

REPORT

1
096

205.
210.
199.
243.
368.
384,
399.
127.
221.
.12
.87
323.
2le.
247.
330.
267.
212.
372.
441,
248.
265.
287.
310.
290.
356.

215
161

241

220

259

77
50
02
81
39
51
09
90
46

05
26
93
62
24
15
26
00
96
90
69
49
00
40

.42
259.
216.
150.
117.
218.
157.
181.
180.
195.
.67
251.
.70
142.
242.
327.
240.

01
49
67
28
44
77
43
62
06

67

76
08
17
91

Continuum

O RO HEFR®ONOONROHRRRHRERRRERHERERRRPRHERPRRRERBRRRHOREONPNR BB

Counts

46E+04
.46E+04
.30E+04
.35E+04
.37E+04
.47E+04
.94E+04
.91E+03
.21E+04
.17E+04
.30E+03
. 14E+04
.08E+04
.20E+04
.37E+04
.53E+04
.27E+04
.66E+04
.64E+04
.39E+04
.56E+04
.38E+04
.45E+04
.60E+04
.41E+04
.29E+04
.23E+04
.02E+04
.12E+04
.41E+03
.06E+04
.93E+03
.10E+03
.92E+03
.83E+03
.00E+04
.11E+04
.23E+04
.15E+03
.07E+04
.05E+04
.88E+03

FhEEX
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Peak ROI
vNo . 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
-
7
68
69
70
71
72
73
74
75
76
77
78
79
80
81

82
83

M

I

m
F

1178-
1205-
1354-
1373-
1389-
1425-
1475-
1489-
1550-
1563-
1578-
1634-
1646-
1696-
1727-
1742-
1755-
1867 -
1896-
1947 -
1970-
1986-
2012-
2023-
2228-
2241-
2315-
2331-
2620-
2657 -
2738-
2768-
2807-
2827-
3075-
3305-
3363-
3507-
3831-
3884-
4023-

ROI

1195
1221
1373
1386
1408
1439
1486
1505
1563
1577
1598
1646
1659
1716
1742
1753
1765
1878
1917
1965
1985
2004
2021
2044
2241
2256
2328
2350
2641
2681
2748
2790
2827
2841
3094
3317
3379
3535
3857
3903
4035

First peak in
Other peak in
Fitted singlet

Errors quoted at

Peak

centroid

1186.
1214.
1363.
1379.
1398.
.46
1481.
1496.
1557.
1567.
1587.
1639.
1653.
1706.
1734.
1748.
1759.
1871.
.57
1954.
1977.
1995.
2017.
2033.
2235.
2248.
2322.
2341.
2629.
.80

1432

1907

2667

2743,
2778.
.41
2834,
3084.
3310.
3371.
3521.
.56
3892.
4029.

2815

3845

a multiplet region
a multiplet region

86
89
87
30
64

16
06
11
98
12
54
59
27
33
68
40
99

25
33
31
77
94
42
76
54
58
42

46
29

85
75
50
37
51

47
20

4-03-96 4:18:39 PM

Energy
(keV)

205

259

352
387

406

1.000 sigma

.75
210.
236.
239.
242,
248.
256.

61
45
12
48
34
79

.37
269.
271.
275.
284,
286.
295,
300.
303.
305.
324,
330.
338.
342
345.
349.
.66
.60
389.
402.

96
85
17
26
69
83
70
19
05
57
74
84
84
96
85

91
71

.01
455,
462.
475.
481.
488.
491.
534,
574.
584.
610.
666 .
674.
698.

93
59
71
75
19
56
90
05
61
64
84
98
69

Net Peak Net Area
Uncert.

NHERFRPPAHPWOWONPOFUOLDWLWOOOUPROFRNPENOORFNOOPRREHRERNDERNWNN WN

Area

.06E+03
.43E+02
.67E+03
.57E+02
.30E+04
. 75E+02
.18E+03
.26E+03
.88E+03
.46E+03
.17E+03
.90E+02
.83E+02
.4T7E+04
.19E+02
.77E+02
.69E+02
LL44E+02
.67E+02
.36E+02
.62E+02
.15E+02
.63E+02
.69E+04
.02E+02
.94E+02
.15E+02
.91E+02
.24E+02
.45E+02
.12E+02
.33E+02
.86E+02
.35E+02
.87E+02
.85E+02
.88E+02
.76E+04
.24E+03
.39E+02
.36E+02

224,

202

225.
158.
274.
155.
137.
178.
l64.
167.
211.
139.
150.
328.
156.
119.
112.
119.
206.
190.
162.
195.
112.
379.

135

153.
137.
185.
176.
192.

93.
170.
158.
112.
141.

94,
121.
297.
171.
124.

60

14
.89
76
56
27
93
71
16
26
35
14
38
56
29
37
73
16
36
41
56
12
97
45
86
.21
80
40
73
85
28
01
51
67
03
40
67
56
01
51
88
.53

Co

AN WPEFNNWUNWLWENUPUPRLREPWLIWOUONAOAWWWEAARDRPOAUULWUL S U ~NNWL OO~ OO

ntinuum
Counts

. 75E+03
.76E+03
.04E+03
.40E+03
.04E+03
.05E+03
.44E+03
.59E+03
.54E+03
.54E+03
.92E+03
.50E+03
.92E+03
.89E+03
. 71E+03
.50E+03
.28E+03
.38E+03
.45E+03
.26E+03
.14E+03
.63E+03
.55E+03
.30E+03
.96E+03
.60E+03
.05E+03
.65E+03
. 75E+03
.01E+03
.27E+03
.16E+03
.93E+03
.58E+03
.26E+03
.05E+03
.78E+03
.93E+03
.64E+03
.57E+03
.10E+02

Page
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BACKGROUND SUBTRACT REPORT
‘.'r**********************************************************************

Ktk

Detector Name:

Sample Title:
Peak Analysis Performed on:

DETO1
NOPI-116-GAM4

4-03-96 4:17:02 PM

Peak Energy Original Orig. Area Ambient
Background Uncert.

No. (keV)
1 5.
2 6.
3 9.
4 10.
5 13.
6 16.
7 19.
8 21.
9 25.

10 27.

11 36.

12 46 .

13 50.

14 53.

15 63.
46 67.
7 72.

18 74,

19 77.

20 79.

21 81.

22 84.

23 87.

24 90.

25 92.

26 94,

27 98.

28 105.

M 29 109.
m 30 111.

31 113.

32 115.

33 120.

34 122.

35 127.

36 130.

37 144,

38 154.

39 158.

40 163.

41 186

W2 202.

35
43
30
89
07
33
41
11
75
48
77
67
15
37
44
81
93
98
27
54
28
02
40
11
77
98
40
81
35
50
07
06
95
72
94
70
17
47
88
74

.37

31

Area

P—‘-PNI\)N\I\OW\ILAJJ-\NO“\!—'WU\CNGNP-'#NkaP—‘\II\JO\U\I—‘O\C\\ch\wl—‘wo\r\)wwl—‘

.23E+03
.74E+03
.33E+02
.18E+04
.46E+04
.36E+04
.90E+04
.22E+02
.63E+03
.07E+03
.41E+02
. 14E+04
.05E+03
.35E+04
.43E+04
.04E+03
.73E+02
.20E+04
.29E+05
.64E+03
.23E+03
.4LOE+04
.04E+04
.58E+04
.71E+04
.70E+03
.52E+03
.51E+02
.04E+03
.35E+02
.39E+03
.97E+02
.04E+02
.39E+4+02
.47E+02
.86E+02
.74E+03
.96E+03
.18E+02
.32E+03
.93E+04
.14E+03

205.
210.
199.
243.
368.
384.
399.
127.
221.
215.
161.
323.
216.
247.
330.
.24
212.
372.
441.
248.
265.
287.
310.
290.
356.
241.
259.
216.
150.
117.
218.
157.
181.
180.
.06
220.
251.
259.
142.
242.
327.
240.

267

195

Uncert.

77
50
02
81
39
51
09
90
46
12
87
05
26
93
62

15
26
00
96
90
69
49
00
40
42
01
49
67
28
44
77
43
62

67
67
70
76
08
17
91

1.89E+02

8.10E+01

9.54E+01

Backgr.

LY

3.17E+01

3.01E+01

3.21E+01

*hhhk

Subtracted Subtracted
Uncert.

Area

P—'J-\NNN\I\DU)\JW-L\NO\\OWU\O\G\I—‘-L\NGD\OI—‘\II\)G\U'IHO\O\\OU'IO\LAJD—'UJO\NWUJF—‘

.23E+03
.74E+03
.33E+02
.18E+04
.46E+04
.36E+04
.90E+04
.22E+02
.63E+03
.07E+03
.41E+02
.14E+04
.05E+03
.35E+04
.43E+04
.04E+03
.73E+02
.20E+04
.29E+05
.64E+03
.23E+03
.40E+04
.04E+04
.58E+04
.69E+04
.70E+03
.52E+03
.51E+02
.63E+02
.35E+02
.39E+03
.97E+02
.04E+02
.39E+02
.47E+02
.86E+02
.74E+03
.96E+03
.18E+02
.32E+03
.92E+04
.14E+03

NWR R RNNNMNNNHRHREFRRNEFEFRNNNNNWOWNWRORNRNPFAFWONNMNWORRNNWHERNNFEFWOWNORERNN

.06E+02
.10E+02
.99E+02
.L4E+02
.68E+02
.85E+02
.99E+02
.28E+02
.21E+02
.15E+02
.62E+02
.23E+02
.16E+02
.48E+02
.31E+02
.67E+02
.12E+02
.72E+02
.41E+02
.49E+02
.66E+02
.88E+02
.10E+02
.90E+02
.58E+02
.41E+02
.59E+02
.16E+02
. 54E+02
.17E+02
.18E+02
.58E+02
.81E+02
.81E+02
.95E+02
.21E+02
.52E+02
.60E+02
.43E+02
.42E+02
.29E+02
.41E+02



Background Subtract Report 4-03-96 4:18:50 PM Page 7

P~ak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted
vo . (keV) Area Uncert. Background Uncert. Area Uncert.
43  205.75 2.06E+03 224.14 2.06E+03 2 .24E+02
44 210.61 3.43E+02 202.89 3.43E+02  2.03E+02
45 236.45 2.67E+03 225.76 2.67E+03  2.26E+02
46 239.12 7.57E4+02 158.56 7.57E+02 1.59E+02
47 242 .48 3.30E+04 274.27 3.30E+04  2.74E+02
48 248 .34  2.75E+02 155.93 2.75E+02  1.56E+02
49 256.79 1.18E+03 137.71 1.18E+03 1.38E+02
50  259.37 2.26E+03 178.16 2.26E+03 1.78E+02
51 269.96 1.88E+03 164.26 1.88E+03  1.64E+02
52 271.85 1.46E+03 167.35 1.46E+03 1.67E+02
53 275.17 1.17E+03 211.14 1.17E+03  2.11E+02
54  284.26 1.90E+02 139.38 1.90E+02 1.39E+02
55 286.69  4.83E+02 150.56 4,83E+02  1.51E+02
56 295.83 6.47E+04 328.29 2.87E+01 1.59E+01  6.47E+04  3.29E+02
57 300.70 8.19E+02 156.37 8.19E4+02 1.56E+02
58 303.19 2.77E+02 119.73 2.77E+02 1.20E+02
59 305.05 1.69E+02 112.16 1.69E+02 1.12E+02
60  324.57 6.44E+02 119.36 6.44E+02 1.19E+02
61 330.74 6.67E+02 206.41 6.67E+02 2.06E+02
62 338.84  2.36E+02 190.56 2.36E4+02 1.91E+02
63 342 .84  4.62E+02 162.12 4 .62E+02 1.62E+02
64  345.96 2.15E+02 195.97 2.15E+02  1.96E+02
65 349.85 1.63E+02 112.45 1.63E+02  1.12E+02
‘6 352.66 9.69E+04 379.86 4.33E+01 1.65E+01  9.69E+04  3.80E+02
7 387.60  4.02E+02 135.21 4.02E+02  1.35E+02
68 389.91 5.94E+02 153.80 5.94E+02 1.54E+02
69 402.71  6.15E+02 137.40 6.15E+02 1.37E+02
70  406.01 5.91E+02 185.73 5.91E+02  1.86E+02
71 455.93 3.24E+02 176.85 3.24E+02 1.77E+02
72 462.59 5.45E+02 192.28 5.45E+02 1.92E+02
73 475.71 1.12E+02 93.01 1.12E+02 9.30E+01
74  481.75 9.33E+02 170.51 9.33E+02 1.71E+02
75 488.19  4.86E4+02 158.67 4. 86E+02 1.59E+02
76  491.56 2.35E+02 112.03 2 .35E+02 1.12E+02
77 534.90 3.87E+02 141.40 3.87E+02  1.41E+02
78 574.05 1.85E+02  94.67 1.85E+02 9.47E+01
79 584.61  1.88E+02 121.56 1.88E+02  1.22E+02
80 610.64 4.76E+04 297.01 4. 76E+04  2.97E+02
81 666.84  1.24E+03 171.51 1.24E+03  1.72E+02
82 674.98 1.39E+02 124 .88 1.39E+02 1.25E+02
83 698.69 7.36E+02 60.53 7.36E+02  6.05E+01
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.000 sigma
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SPECTRUM

ANALYSTIS Fxkkkk
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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

4-03-96 4:20:37 PM

: NOPI-117-GAM4
: NOPI-117-GAM4

: NP117_2
2.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-18-96 11:22:38 AM

80000.0 seconds
80048.1 seconds

1-16-96
2972222727
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Fkkkk PEAK LOCATE REPORT Fkdhk
‘.'r**********************************************************************

Detector Name: DETO1l
Sample Title: NOPI-117-GAM4
Peak Locate Performed on: 4-03-96 4:19:27 PM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 2.00
Peak  Centroid Centroid Energy Peak
No. Channel Uncertainty (keV) Significance
1 31.49 0.3634 5.36 3.89
2 37.14 0.3124 6.39 8.79
3 63.40 0.1637 10.89 22.46
4 76.06 0.1598 13.06 20.21
5 94.41 0.1542 16.33 24.90
6 114.05 0.3263 19.34 8.95
7 148.97 0.1709 25.73 19.09
8 158.91 0.1856 27.47 16.64
9 212.58 0.2956 36.89 5.65
10 232.87 0.5650 40.27 2.71
11 269.62 0.0727 46.67 92.40
12 290.19 0.1641 50.15 18.55
13 308.18 0.0975 53.37 49.08
. 14 366.20 0.0715 63.44 89.10
15 391.57 0.1425 67.79 20.00
16 421.56 0.2864 72.88 5.44
17 432.94 0.0605 74.98 117.63
18 446 .04 0.0525 77.27 154.36
19 458.88 0.1083 79.51 36.86
20 469.00 0.1075 81.27 37.17
21 484.84 0.0949 84.02 44 . 47
22 504.79 0.0809 87.40 52.10
23 519.62 0.0959 90.12 39.10
24 535.30 0.0696 92.77 60.94
25 548.15 0.1489 94.96 18.05
26 569.27 0.1674 98.32 14.29
27 591.05 0.4913 102.83 2.34
28 610.64 0.3301 105.70 3.85
29 643.72 0.3173 111.34 3.51
30 652.35 0.1517 113.07 15.96
31 668.18 0.4827 115.28 2.19
32 753.21 0.2877 130.73 4.80
33 831.51 0.1160 144.15 23.73
34 891.40 0.1499 154.46 14.80
35 905.06 0.3682 157.02 2.10
36 916.43 0.3624 159.30 2.52
37 944 .37 0.1710 163.68 11.68
38 966.10 0.4212 167.05 2.87
39 1075.49 0.0617 186.40 67.39
- 40 1168.61 0.3643 202.65 2.12
41 1186.77 0.1748 205.63 10.62



Peak Locate Analysis Report

Peak

‘.’ No.

42
43
L4
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

Centroid Centroid
Channel Uncertainty
1364.17 0.1276
1379.32 0.1318
1398.82 0.0566
1448.19 0.3306
1480.87 0.1616
1496.26 0.1475
1557.23 0.1321
1567.84 0.1404
1588.02 0.2028
1653.41 0.2390
1706.39 0.0444
1733.85 0.1946
1872.12 0.2227
1907.16 0.2343
1927.22 0.3148
1955.54 0.2147
2013.43 0.3552
2034.08 0.0395
2175.06 0.3433
2235.78 0.2593
2248 .31 0.1896
2281.66 0.3625
2322 .34 0.2068
2340.22 0.2507
2570.11 0.3299
2628.08 0.2124
2777.16 0.2012
2815.01 0.1913
2903.84 0.3263
2946.12 0.2456
3085.52 0.2141
3354.09 0.2074
3370.86 0.2339
3521.61 0.0429
3845.55 0.1300
4028 .55 0.1426

1.000 sigma

Errors quoted at

4-03-96 4:20:50 PM

Energy

(keV)

236.
239.
242.
251.
256.
259.
269.
271.
275.
286.
295.
300.
324
330.
334.
339.
349.
352.
377.
387.
389.
395.
402
405.
445,
455,
481.
487.
503.
510.
535.
581.
584.
610.
666.
698.

43
16
48
08
78
47
96
83
08
60
84
72

.17

51
24
06
45
66
64
72
84
15

.76

84
54
95
69
75
61
95
10
51
67
66
85
49

Peak

Significance

17.
16.
85.

2.
11.
12.
15.
14.

6.
.50
.86
.81
.57
.17
.36
.53
.58
.67
.70
.63
.78
.65
.16
.89
.24
.85
.12
.01
.32
.72
.07
.78
.52
.47
.99
.01

=
N
[CaR o

=
w

WO -NINWPFPROLONOOOPENWOUNONNONMNMUND PO

O

70
21
73
76
27
02
24
84
93

Page
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Page 4
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ANALYSTIS
B R e e ]

*

Detector Name:
Sample Title:

PEAK

Peak Analysis To Channel:

Peak ROI ROI

No.

O oo~NOOU P W

start end

29- 34

34- 39

60- 66

72- 79

92- 97
107- 117
144- 153
154- 163
208- 217
228- 237
264- 274
285- 295
302- 313
360- 371
385- 397
415- 424
427- 438
440- 451
455- 464
464- 475
478- 490
500- 510
513- 525
528- 541
543- 554
560- 575
589- 597
603- 617
637- 647
647- 659
661- 671
749- 760
824- 838
883- 899
899- 912
912- 924
936- 952
958- 974
1067- 1083
1163- 1177
1178- 1191
1355- 1370

DETO1
NOPI-117-GAM4
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak

centroid

31.
37.
.27
.79

63
75

94.
112.
148,
158.
213.
232.
269.
.68

289

308.
366.
391.
420.
432.
446 .
458.
469.
484,
504.
520.
535.
548.
.41

567

593.
609.
642 .
652.
665.
754.
831.
891.
905.
919.
944,
963.
1075.
1168.
1186.
1363.

42
32

64
03
85
90
19
67
59

21
28
36
71
83
05
94
12
94
47
10
41
06

43
99
51
45
21
30
64
10
87
03
30
73
29
98
16
74

Energy
(keV)

5.

6.
10.
13.
16.
19.
25.
27.
36.
40.
46.
50.
53.
63.
67.
72.
T4,
77.
79.
81.
84.
.40

87

90.

92.

94.

98.
102.
105.
111.
113.
115.
130.
144,
154.
157.
159.
163.
167.
186.
202.
205.
236.

36
39
89
06
33
34
73
47
89
27
67
15
37
44
79
88
98
27
51
27
02

12
77
96
32
83
70
34
07
28
73
15
46
02
30
68
05
40
65
63
43

4-03-96 4:19:49 PM

Net Peak Net Area
Uncert.

NHFEFNWNHREWNNUSREAHEFOANROPRWRERPRPRWROAOFOURWHRESEPREPOWWOORWRHW

4

Area

.47E+02
.36E+03
.21E+04
.49E+04
.61E+04
.82E+03
.94E+03
.28E+03
.42E+02
.90E+02
. 84E+04
.20E+03
.07E+04
.52E+04
.32E+03
.31E+02
.06E+04
.08E+05
.09E+03
.83E+03
. 74E+04
.34E+04
.36E+04
.28E+04
.24E+03
.77E+03
.52E+02
.43E+02
.86E+02
.36E+03
.46E+02
.93E+02
.08E+03
.54E+03
.33E+02
.44E+02
.52E+03
.33E+02
.59E+04
.36E+02
.05E+03
.19E+03

REPORT

1
096

151.
154,
194.
279.
287.
267.
192.
187.
171.
174.
287.
.75
219.
284,
237.
192.
339.
399.
206.
.39

190

231

251.
278.
253.
311.
212.
.21
128.
200.
161.
194.
153.
167.
211.
228.
188.
171.
216.
208.
280.
174.
161.
161.

229

42
90
36
66
22
86
05
69
85
17
07

69
46
71
67
58
75
96

49
94
44
93
23

33
80
21
20
22
01
98
56
01
86
68
48
35
77
67
16

Continuum

PO OO OO NNONNOPS,r OFHRPFRHFHEFRFEFRFORFF PP WWOKRe WO 00 WWR NP WO

Counts

.52E+03
.96E+03
.23E+03
.L44E+04
.59E+04
.67E+04
.37E+03
.10E+03
.16E+03
.46E+03
.08E+03
.51E+03
.39E+03
. 14E+04
.22E+04
.04E+04
.37E+04
.30E+04
.74E+03
.17E+04
.08E+04
.16E+04
.19E+04
.21E+04
.02E+04
.71E+03
.89E+03
.28E+03
.72E+03
.51E+03
.10E+03
.82E+03
.38E+03
.44E+03
.77E+03
.86E+03
.63E+03
.19E+03
.13E+03
.36E+03
.57E+03
.76E+03

*hEkkE



Peak Analysis Report

Peak ROI ROI

v 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
65

w;
7
68
69
70
M 71
72
73
74
75
76
77

=
I

w8
|

1370-
1389-
1444
1475-
1488-
1549-
1563-
1578-
1645-
1696-
1726-
1861-
1896-
1922-
1950-
2009-
2023-
2171-
2229-
2242-
2273-
2317-
2333-
2562-
2622-
2770-
2802-
2898-
2933-
3074-
3343-
3362-
3507-
3831-
4021-

1388
1408
1452
1488
1505
1563
1577
1593
1661
1716
1743
1879
1912
1932
1962
2022
2044
2186
2242
2254
2286
2333
2351
2579
2640
2789
2822
2916
2962
3095
3362
3384
3535
3859
4035

= First peak in
Other peak in
= Fitted singlet

Peak

centroid

1379.
1398.
1448.
1481.
1496.
1557.
1567.
.60

1586

1653.
1706.
1734.
1869.
1906.
1927.
1955.
2015.
2033.
2177.
2236.
2248
2278.
2322,
2340.
2569.
2629.
2777.
2812.
2904.
2946
3085.
3353.
3371.
3521.
3845.
4028.

a multiplet region
a multiplet region

50
65
26
08
60
09
90

04
34
45
68
25
77
56
47
96
99
14
32
97
86
61
48
52
94
92
34
66
94
52
71
58
60
07

4-03-96 4:21:01 PM

Energy
(keV)

239

259

387

395

455

Errors quoted at 1.000 sigma

.16
242
251.
256.
.47
269.
271.
275.
286.
295.
300.
324,
330.
334,
339.
349,
352,
377.
.72
389.
.15
402.
405.
445,

48
08
78

96
83
08
60
84
72
17
51
24
06
45
66
64

84
76

84
54

.95
481.
487.
503.
510.
535.
581.
584.
610.
666.
698.

69
75
61
95
10
51
67
66
85
49

Net Peak Net Area
Uncert.

R WWWNEAFHWNNENPS,EPPRPRPRPWNFORFRNMNNOUOOPRSEOVDWOORERENREDNE

Area

.57E+03
.72E+04
.99E+02
.75E+02
.76E+03
.21E+03
.48E+02
.00E+02
.19E+02
.35E+04
.29E+02
.62E+02
.08E+02
.03E+02
.91E+02
.61E+02
.05E+04
.38E+02
.77E+02
.21E+02
.32E+02
.05E+02
. 77E+02
.47E+02
.46E+02
.99E+02
.73E+02
.31E+02
.33E+02
.44E+02
.44E+02
.65E+02
.95E+04
.20E+03
.57E+02

190.
249,

86.
136.
163.
150.
148.
145.
156.
294,
153.
153.
142.

99.
120.

131

340.
124.
118.
113.
115.
142,
155.
123.
130.
132.
138.
118.
148.
134,
119.
135.
265.
152.

57

80
68
51
00
92
25
19
69
11
72
31
76
08
20
48
.75
40
16
35
19
99
87
86
80
64
96
79
23
15
51
03
60
93
53
.14

Continuum

MR WRNNONRNWNWNNONMNPWNNOWDWUDWWNDNWWPPUUEREEEPEEPEEPPWLWDDOULO

Counts

.06E+03
.86E+03
.23E+03
.92E+03
.56E+03
.48E+03
.39E+03
.06E+03
.56E+03
.34E+03
.19E+03
.98E+03
.75E+03
.56E+03
.33E+03
.81E+03
.44E4+03
.04E+03
.04E+03
.93E+03
.94E+03
.79E+03
.12E+03
.73E+03
.88E+03
.89E+03
.01E+03
.39E+03
.23E+03
.75E+03
.30E+03
.66E+03
.78E+03
.68E+03
.14E+02

Page

5
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Background Subtract Report

4-03-96 4:21:14 PM

Page

6

R A A A A A A A A A A A A A A A A A AT A AR hhb bbb ddeded

BACKGROUND SUBTRACT REPORT
..'r**********************************************************************

Kbkt

Detector Name:

Sample Title:
Peak Analysis Performed on:

DETO1
NOPI-117-GAM4

Peak Energy Original Orig. Area Ambient
Area

No. (keV)
1 5.
2 6.
3 10.
4 13,
5 16,
6 19.
7 25,
8 27.
9 36.

10 40.
11 46.
12 50.
13 53,
14 63.
15 67
36 72.
7 74,
18 77
19 79
20 81
21 84.
22 87.
23 90.
26 92
25  94.
26 98,
27 102.
28 105.
29  111.
30 113.
31 115
32 130
33 144,
34 154,
35 157.
36 159.
37 163.
38 167.
39 186.
40 202.
41 205.
W2 236.

36
39
89
06
33
34
73
47
89
27
67
15
37
44

.79

88
98

.27
.51
.27

02
40
12

.77

96
32
83
70
34
07

.28
.73

15
46
02
30
68
05
40
65
63
43

NEENWNNHRHWNDNNUOUDEEPRPRFRFOOOOPRPWEREPRPRHRWHOORFR OO UV, WEREPRPPEPEPPOOWWOOE W WO

.47E+02
.36E+03
.21E+04
.49E+04
.61E+04
.82E+03
.94E+03
.28E+03
.42E+02
.90E+02
.84E+04
.20E+03
.07E+04
.52E+04
.32E+03
.31E+02
.06E+04
.08E+05
.09E+03
.83E+03
. 74E+04
.34E4+04
.36E+04
.28E+04
.24E+03
.77E+03
.52E+02
.43E+02
.86E+02
.36E+03
.46E+02
.93E+02
.08E+03
.54E+03
.33E+02
.44E+02
.52E+03
.33E+02
.59E+04
.36E+02
.05E+03
.19E+03

151.
154.
194.
279.
.22
.86
192.
.69
171.
174.
287.
190.
219.
284,
237.
192.
339.
.75
206.
231.
251.
278.
253.
311.
212.
229.
128.
200.
161.
194.
153.
167.
211.
228.
188.
171.
216.
208.
280.
174.
.67
161.

287
267

187

399

161

Uncert.

42
90
36
66

05

85
17
07
75
69
46
71
67
58

96
39
49
94
44
93
23
21
33
80
21
20
22
01
98
56
01
86
68
48
35
77

16

1.89E+02

9.54E+01

4-03-96 4:19:27 PM

Backgr.

Background Uncert.

3.17E+01

3.21E4+01

b e

Subtracted Subtracted
Uncert.

Area

NHENWNRERWLWNDNNNULDEREPRFRP OO WEREPRPHPWFEFOOORERONUVMPWEREPRPPPPPFOWWORWRE WO

.4T7E+02
.36E+03
.21E+04
.49E+04
.61E+04
.82E+03
.94E+03
.28E+03
.42E+02
.90E+02
. 84E+04
.20E+03
.07E+04
.52E+04
.32E+03
.31E+02
.06E+04
.08E+05
.09E+03
.83E+03
. 74E+04
.34E+04
.36E+04
.26E+04
.24E+03
.77E+03
.52E+02
.43E+02
.86E+02
.36E+03
.46E+02
.93E+02
.08E+03
.54E+03
.33E+02
.44E+02
.52E+03
.33E+02
.58E+04
.36E+02
.05E+03
.19E+03

HFHE R NOMNNNERERNONPRPEREROODENNDWONONNONNOONEWRNNONNNEPENREFERRRONDN PSP

.51E+02
.55E+02
.94E+02
.80E+02
.87E+02
.68E+02
.92E+02
.88E+02
. 72E+02
. 74E+02
.87E+02
.91E+02
.20E+02
.84E+02
.38E+02
.93E+02
.40E+02
.00E+02
.07E+02
.31E+02
.51E+02
. 79E+02
.53E+02
.14E+02
.12E+02
.29E+02
.28E+02
.01E+02
.61E+02
.94E+02
.53E+02
.67E+02
.12E+02
.29E+02
.88E+02
.72E+02
.17E+02
.08E+02
.82E+02
. 75E+02
.62E+02
.61E+02



Background Subtract Report

4-03-96 4:21:14 PM

Peak Energy Original Orig. Area Ambient
Area

‘I'ﬂo.

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
o,
68
69
70
M71
72
73
74
75
76
77

M = First peak in a multiplet region
Other peak in a multiplet region
= Fitted singlet

=8
I

Errors quoted at

(keV)

239.
242 .
251.
256.
259.
269.
271.
275
286
295.
300.
324,
330.
334.
339.
349.
352.
377.
387
389.
395.
402
405.
445,
455
481.
487.
503
510.
535.
581.
584.
610
666 .
698.

16
48
08
78
47
96
83

.08
.60

84
72
17
51
24
06
45
66
64

.72

84
15

.76

84
54

.95

69
75

.61

95
10
51
67

.66

85
49

AHWWWNNPEAEPRPWNPERNNEPRPHWNEFOFENNMNUOPS, VWO ORRSNRFERNDRF

.57E+03
.72E+04
.99E+02
. 75E+02
.76E+03
.21E+03
.48E+02
.00E+02
.19E+02
.35E+04
.29E+02
.62E+02
.08E+02
.03E+02
.91E+02
.61E+02
.05E+04
.38E+02
.77E+02
.21E+02
.32E+02
.05E+02
.77E+02
.47E+02
.46E+02
.99E+02
.73E+02
.31E+02
.33E+02
.44E+02
.44E+02
.65E+02
.95E+04
.20E+03
.57E+02

190.
249.

86.
136.
163.
150.
148.
145.
156.
294,
153.
153.
142,

99.
120.
131.
340.
124.
118.
113.
115.

142

155.
123.
130.
132.
138.
118.
148.
134.
119.
135.
265.
152.

57

1.000 sigma

Uncert.

80
68
51
00
92
25
19
69
11
72
31
76
08
20
48
75
40
16
35
19
99
.87
86
80
64
96
79
23
15
51
03
60
93
53
.14

2.87E+01

4.33E+01

Backgr.

Background Uncert.

1.59E+01

1.65E+01

Page

7

Subtracted Subtracted
Uncert.

Area

A WWWNEFWNPENPEPPRPERWNMFEFOHNNUO U WWWORE RSN

.57E+03
. 72E+04
.99E+02
. 75E+02
. 76E+03
.21E+03
.48E+02
.00E+02
.19E+02
.35E+04
.29E+02
.62E+02
.08E+02
.03E+02
.91E+02
.61E+02
.05E+04
.38E+02
.77E+02
.21E+02
.32E+02
.05E+02
.77E+02
.47E+02
.46E+02
.99E+02
. 73E+02
.31E+02
.33E+02
.44E+02
.44E+02
.65E+02
.95E+04
.20E+03
.57E+02

UFRENRPRHRRPRRPHEFHEPRPRRPRRRHHEFRPWOREORBRERNORERRRSRSPS N H

.91E+02
.50E+02
.65E+01
.36E+02
.64E+02
.50E+02
.48E+02
.46E+02
.56E+02
.95E+02
.53E+02
.54E+02
.42E+02
.92E+01
.20E+02
.32E+02
.41E+02
. 24E+02
.18E+02
.13E+02
.16E+02
.43E+02
.56E+02
. 24E+02
.31E+02
.33E+02
.39E+02
.18E+02
.48E+02
.35E+02
.19E+02
.36E+02
.66E+02
.53E+02
.71E+01
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SPECTRUM

ANALYSTIS Fkkkk

B B L R R e R e R 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

4-03-96 4:22:42 PM

: NOPI-118-GAM4
: NOPI-118-GAM4

. NP118 2
2.00

1 - 4096

1 - 4096

1.000 keV

0.000E+00 Unit

3-19-96 8:34:47 AM

80000.0 seconds
80032.3 seconds

1-16-96
?2??2?2?2727
X
Q%
v



Peak Locate Analysis Report 4-03-96 4:22:56 PM Page 2

B T R R R R R T R R e e S R R R e

Fttokk PEAK LOCATE REPORT *kkkk
'.'k**********************************************************************

Detector Name: DETO1l
Sample Title: NOPI-118-GAM4
Peak Locate Performed on: 4-03-96 4:21:45 PM

Peak Locate From Channel: 1

Peak Locate To Channel: 4096

Peak Search Sensitivity: 2.00
Peak  Centroid Centroid Energy Peak

No. Channel  Uncertainty (keV) Significance

1 31.47 0.4422 5.36 2.70
2 37.29 0.2962 6.46 8.14
3 53.00 0.6068 9.32 2.72
4 63.50 0.1940 10.90 13.32
5 76.03 0.1786 13.19 16.00
6 98.00 0.5348 16.40 3.50
7 110.45 0.1754 19.14 17.72
8 114.36 0.3332 20.00 5.74
9 148 .91 0.1858 25.72 16.24
10 158.87 0.2022 27.50 14.63
11 186.00 0.5102 32.07 3.84
12 269.66 0.0846 46.67 68.74
13 290.33 0.1892 50.13 14.60
' 14 308.15 0.1106 53.36 38.09
15 366.28 0.0787 63.44 72.96
16 391.69 0.1527 67.81 19.64
17 421.43 0.3147 72.88 4.58
18 432 .94 0.0679 74.98 93.08
19 446 .07 0.0588 77.28 123.74
20 458.85 0.1213 79.51 27.89
21 469.06 0.1180 81.29 31.10
22 484 .86 0.1062 84.05 36.01
23 504.75 0.0902 87.40 40.11
24 519.69 0.1095 90.13 30.44
25 535.36 0.0769 92.78 49.28
26 548 .16 0.1583 94.95 13.85
27 569.18 0.1835 98.38 12.55
28 598.16 0.4266 103.55 2.59
29 611.35 0.3679 105.64 2.49
30 631.34 0.3377 109.35 2.96
31 643.97 0.3751 111.52 3.18
32 652.41 0.1588 113.07 14.29
33 707.47 0.2848 122.69 4.18
34 741.02 0.4574 128.70 2.05
35 831.60 0.1279 144.17 18.87
36 891.36 0.1619 154.50 13.51
37 944 .24 0.1829 163.75 9.43
38 1075.55 0.0685 186.40 54.96
39 1187.02 0.1939 205.95 8.58
W o 1209.25 0.3324 209.80 2.57
41 1290.17 0.3499 223.62 3.07



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
o
66
67
68
69
70
71
72
73
74
75
76
77
78

Centroid Centroid
Channel  Uncertainty
1364.27 0.1480
1379.34 0.1379
1398.96 0.0630
1480.99 0.1875
1496.23 0.1759
1557.69 0.1466
1568.25 0.1667
1588.47 0.2119
1653.61 0.2301
1706 .48 0.0496
1734.17 0.1975
1749 .35 0.2610
1760.77 0.3101
1872.58 0.2244
1907.06 0.2405
1955.83 0.2519
2034.30 0.0445
2060.18 0.3747
2144 .07 0.3505
2235.59 0.2356
2248 .32 0.2288
2322.94 0.2244
2467 .86 0.3243
2485.23 0.3315
2673.90 0.3082
2776.88 0.2119
2815.31 0.2311
2950.99 0.2704
3085.86 0.2945
3371.33 0.2176
3521.90 0.0478
3541.53 0.3840
3642 .36 0.4045
3801.43 0.3347
3846.08 0.1392
3947.63 0.2651
4029 .14 0.1508

1.000 sigma

Errors quoted at

4-03-96 4:22:56 PM

Energy

(keV)

236
239.
242.
256.
259.
270.
271.
275.
286.
295.
300
303.
305.
324.
330.
339.
352
357.
371.
387.
389.
402,
427.
431.
463.
481.
488.
511.
534,
584,
610.
613.
631.
659.
666.
684
698.

.47

15
51
67
49
02
93
51
69
87

.67

17
23
65
67
29

.70

30
82
56
92
52
68
05
76
70
34
80
55
66
71
73
20
24
96

.76

71

Peak

Significance

12.
15.
70.

8.

8.
.98
10.

6.
.80
.31
.31
.93
.96
.74
.84
.91
.82
.23
.64
.48
.19
.42
.61
.88
.30
.64
.78
.20
.38
.81
.86
.08
.02
.16
.31
.76
.02

12

H
o
o &~

OWRNOUNNONNOGWWWNEAENNNNEEREERAENONNNWEENEO

34
41
41
68
79

88
27

Page
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Peak Analysis Report

4-03-96 4:23:05 PM

Page 4
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ANALYSTIS
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*

Detector Name:
Sample Title:

PEAK

Peak Analysis To Channel:

Peak ROI ROI
start end

No.

'—l
O WO~V W

$~b-D‘lu)wtgu:wknu:wtnh>wroh>wrohaerNJHrdhAH»d S
NFRPOWENAOUPFEWNHOOVWRENAAUEWNHEOO®ONOUL M~ WN P

28-

34-

49-

60-

75-

92-
107-
114-
144 -
154-
181-
264-
285-
302-
360-
386-
415-
427 -
440-
455-
464 -
478 -
500-
513-
529-
543 -
560-
594-
604 -
624-
638-
647 -
704-
733-
824-
885-
938-
1067-
1182-
1205-
1284-
1355-

34
40
56
66
79
101
114
118
152
163
190
274
295
313
371
397
424
438
451
464
475
490
510
525
541
554
575
602
617
638
647
659
714
748
839
899
952
1083
1195
1215
1294
1369

DETO1
NOPI-118-GAM4
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak

centroid

31.
37.
54.
63.
76.
95.
110.
115.
148.

159

185.
269,
289.
308.
366.
391.
420.
432.
446 .

458

469.
485.
504.
520.
535.
547.
567.
.57

597
609

631.
643.

652

707.

742

831.
891.
944 .

1075
1188
1210
1289
1364

40
77
25
33
52
04
88
80
80
.05
40
61
53
19
32
49
75
85
08
.96
22
12
43
18
47
98
73

.64
02
51
.43
92
.58
78
32
69
.31
.04
.24
.92
.00

Energy
(keV)

5.
6.
9.
10.
13.
16.
19.
.00

20

25.
27.
32.
46.
50.
53.
63.
.81

67

72.
74.
77.
79.
81.
84.
87.
90.
92.
94.
98.
103.
.64
109.
111.
113.
122.
128.
la4.
154.
163.
186.
205.
209.
223.
236.

105

36
46
32
90
19
40
14

72
50
07
67
13
36
44

88
98
28
51
29
05
40
13
78
95
38
55

35
52
07
69
70
17
50
75
40
95
80
62
47

4-03-96 4:22:09 PM

4

REPORT

1
096

Net Peak Net Area Continuum

l—‘i—'l\)\DNP—‘P—‘WU‘IQ’P—‘NL\J—\I—'I\)NI\JmNHJ-\LHO\WNL»JNO\MNU)P—‘MP—‘WH!—'C\MH\I

Area

.16E+02
.34E+03
.06E+02
.58E+03
.48E+04
.45E+04
.55E+03
.38E+03
.62E+03
.97E+03
.34E+02
.53E+04
.80E+03
.98E+03
.43E+04
.43E+03
.66E+02
.80E+04
.82E+04
.29E+03
.54E+03
.14E+04
.12E+04
.19E+03
.99E+04
.58E+03
.55E+03
.69E+02
.79E+02
.65E+02
.4LB6E+02
.02E+03
.85E+02
.66E+02
.14E+03
.40E+03
.04E+03
.39E+04
.44E+02
.13E+02
.16E+02
.24E+03

Uncert.

138.
140.
136.
151.
184.
306.
183.
116.
143.
151.
138.
219.
.77

152

175.
230.
.88

177

154.
273.
320.
166.
186.
201.
223.
205.
245,
172.
185.
103.
.52

153

167.
119.
156.
121.
166.
.52
166.
154.
225.
127.

97.

91.
124.

183

05
98
16
61
49
52
92
24
11
41
13
30

66
49

21
01
56
32
87
33
64
83
94
34
47
48

30
31
11
58
89

56
99
85
64
92
00
27

I\JNNUJU'IJ-\LﬂO\U'IwU'IwUTU'IwO\C\\JOO\JO\\IO\m\OO\\I\IU'IU'IO\UWU‘IU'IUWHM\IUWO\O\O\

Counts

.54E+03
.67E+03
.08E+03
.91E+03
.98E+03
.11E+04
.00E+04
.00E+03
.48E+03
.97E+03
.32E+03
.09E+03
.41E+03
.97E+03
.20E+03
.02E+03
.67E+03
.10E+03
.64E+03
.28E+03
.58E+03
.83E+03
.46E+03
.02E+03
.18E+03
. 74E+03
.35E+03
.21E+03
.09E+03
.77E+03
.97E+03
.46E+03
.81E+03
.45E+03
.09E+03
.51E+03
.82E+03
.16E+03
.40E+03
.49E+03
.17E+03
.99E+03

*hAERA



Peak Analysis Report

Peak ROI

ROI

VNO . 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

w;
7
68
69
70
71
72
73
74
75
76
77
78

1370-
1389-
1471-
1487 -
1548-
1562-
1583-
1645-
1696-
1728-
1741-
1754-
1865-
1899-
1949-
2023-
2054 -
2139-
2227-
2241 -
2311-
2456-
2481-
2668 -
2770-
2807-
2938-
3072-
3362-
3508-
3535-
3628-
3796-
3835-
3939-
4024 -

1388
1408
1487
1505
1562
1574
1598
1660
1716
1741
1754
1767
1878
1915
1963
2045
2071
2149
2241
2256
2330
2473
2490
2683
2789
2827
2963
3093
3381
3535
3548
3656
3810
3857
3957
4035

M = First peak in

=3
I

Other peak in
Fitted singlet

Errors quoted at

Peak

centroid

1379

1398.
1480.
1496.
1557.
1568.
1589.
1653.
1706.
1734.
1748.
1760.
1872,
1907.
1956.
2034.
2060.
2144,
2235.
2248.
2321.
2466.
2485.
2674
2777.
2816.
2951.
.75

3082

3371.
3521.
3539.
3640.
3801.
3846.
.86

3948

4029.

a multiplet region
a multiplet region

.43

81
48
72
43
49
13
56
48
18
60
45
43
15
88
17
69
44
19
78
48
55
95
56
98
32
56

66
89
29
06
74
21

28

4-03-96 4:23:05 PM

Energy
(keV)

239

256

286

303

330

357

698

1.000 sigma

.15
242,
.67
259.
270.
271.
275.
.69
295.
300.

51

49
02
93
51

87
67

.17
305.
324,

23
65

.67
339.
352.

29
70

.30
371.
387.
389.
402.
427.
431.
463.
481.
488.
511.
534.
584,
610.
613.
631.
659.
666.
684 .
.71

82
56
92
52
68
05
76
70
34
80
55
66
71
73
20
24
96
76

Net Peak Net Area
Uncert.

WOONOHFONKFEFRUNWRERRNWWNRROUDWNNRNEWWRNDSNWO-SNNO H

Area

.62E+03
. 75E+04
.77E+02
.91E+02
.91E+02
. 73E+02
.51E+02
.83E+02
L42E+04
.94E+02
.61E+02
.32E+02
. 74E+02
. 78E+02
.01E+02
. 04E+04
.22E+02
.16E+02
.47E+02
.45E+02
.61E+02
.84E+02
.48E+02
.61E+02
.43E+02
.71E+02
.83E+02
.48E+02
.92E+02
.49E+04
.48E+01
.72E+02
.87E+01
.82E+02
.05E+01
.49E+02

150.
197.
127.
142.
118.
110.
118.
118.
234,

98.

96.

95.

95

105

108

83

68
66
56
92
19
57
92
07
51
79
70
13

.17
114.
107.
274,
114.

72.
101.
108.
130.
115.

63.

91.
.78
112.
128.
.07
100.
206.

65.
123.

67.
102.
.21
36.

57
00
96
17
01
06
08
06
52
77
68

97
60

45
32
31
98
89
20

62

Co

RMEPPRPOHFRFONFEFRPENRPREREFNNOMNNNMNREPRNWONNEERENNNWNNRNNONND WD W W

ntinuum
Counts

.66E+03
.60E+03
.97E+03
L42E+03
. 74E+03
.80E+03
. 72E+03
. 73E+03
.33E+03
.07E+03
.04E+03
.95E+03
.95E+03
.44E+03
.35E+03
. 74E+03
.33E+03
.34E+03
.09E+03
.26E+03
.76E+03
.37E+03
.11E+03
.64E+03
.80E+03
.99E+03
.13E+03
.77E+03
.65E+03
.21E+03
.13E+02
.84E+03
.42E+02
.44E+03
.19E+03
.22E+02

Page

5



Background Subtract Report 4-03-96 4:23:16 PM Page 6

F 5T T T A A S R R T R A S R A b Rl b e R e A A A e b e e b ke ke

Ftkkk BACKGROUND SUBTRACT REPORT *kkkk
‘."**********************************************************************

Detector Name: DETO1l

Sample Title: NOPI-118-GAM4
Peak Analysis Performed on: 4-03-96 4:21:45 PM

Peak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

No. (keV) Area Uncert. Background Uncert. Area Uncert.
1 5.36 7.16E+02 138.05 7.16E+02 1.38E+02
2 6.46 1.34E+03 140.98 1.34E+03 1.41E+02
3 9.32 2.06E+02 136.16 2.06E+02 1.36E+02
4 10.90 6.58E+03 151.61 6.58E+03 1.52E+02
5 13.19 1.48E+04 184.49 1.48E+04  1.84E+02
6 16.40 1.45E+04 306.52 1.45E+04  3.07E+02
7 19.14 3.55E+03 183.92 3.55E+03 1.84E+02
8 20.00 1.38E+03 116.24 1.38E+03 1.16E+02
9 25.72 2.62E+03 143.11 2.62E+03 1.43E+02

10 27.50 1.97E+03 151.41 1.97E+03 1.51E+02

11 32.07 3.34E+02 138.13 3.34E+02 1.38E+02

12 46.67 2.53E+04 219.30 2.53E+04  2.19E+02

13 50.13 2.80E+03 152.77 2.80E+03 1.53E+02

14 53.36 6.98E+03 175.66 6.98E+03 1.76E+02

15 63.44 2.43E+04 230.49 2.43E+04  2.30E+02
a6 67.81 3.43E+03 177.88 3(?’ 3.43E+03 1.78E+02
7 72.88 2.66E+02 154.21 5;1 2.66E+02 1.54E+02

18 74.98 3.80E+04 273.01 3.80E+04 2.73E+02

19 77.28 6.82E+04 320.56 6.82E+04  3.21E+02

20 79.51 5.29E+03 166.32 5.29E+03 1.66E+02

21 81.29 4 ,54E+03 186.87 4 . 54E+03 1.87E+02

22 84.05 1.14E+04 201.33 1.14E+04  2.01E+02

23 87.40 2.12E+04 223.64 2.12E+04  2.24E+02

24 90.13 8.19E+03 205.83 8.19E+03 2.06E+02

25 92.78 2.99E+04 245.94 1.89E+02 3.17E+01 2.97E+04  2.48E+02

26 94.95 2.58E+03 172.34 2.58E+03 1.72E+02

27 98.38 2.55E+03 185.47 2.55E+03 1.85E+02

28 103.55 1.69E+02 103.48 1.69E+02 1.03E+02

29 105.64  4.79E+02 153.52 4. 79E+02 1.54E+02

30 109.35 4 . 65E+02 167.30 8 .10E+01 3.01E401 3.84E+02 1.70E+02

31 111.52 2.46E+02 119.31 2.46E+02 1.19E+02

32 113.07 1.02E+03 156.11 1.02E+03 1.56E+02

33 122.69 3.85E+02 121.58 3.85E+02 1.22E+02

34 128.70 5.66E+02 166.89 5.66E+02 1.67E+02

35 144.17 3.14E+03 183.52 3.14E+03 1.84E+02

36 154,50 1.40E+03 166.56 1.40E+03 1.67E+02

37 163.75 1.04E+03 154.99 1.04E+03 1.55E+02

38 186.40 2.39E+04 225.85 9.54E4+01 3.21E+01 2.38E+04  2.28E+02

39 205.95 9 .44E+02 127.64 9.44E+02 1.28E+02

40  209.80 2.13E402 97.92 2.13E+02 9.79E+01

41 223.62 1.16E+02 91.00 1.16E+02 9.10E+01

‘2 236.47 1.24E+03 124.27 1.24E+03 1.24E4+02
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P~ak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

'o. (keV) Area Uncert. Background Uncert. Area Uncert.
43 239.15 1.62E+03 150.68 1.62E+03  1.51E+02
44 242,51 1.75E+04 197.66 1.75E+04  1.98E+02
45  256.67 6.77E+02 127.56 6.77E+02  1.28E+02
46  259.49 7.91E+02 142.92 7.91E+02  1.43E+02
47  270.02 9.91E+02 118.19 9.91E+02  1.18E+02
48  271.93 2.73E4+02 110.57 2.73E+02 1.11E+02
49  275.51  4.51E+02 118.92 4.51E+02  1.19E+02
50 286.69 2.83E+02 118.07 2.83E+02 1.18E+02
51  295.87 3.42E+04 234 .51 2.87E+01 1.59E+01  3.41E+04  2.35E+02
52  300.67 3.94E+02 98.79 3.94E+02  9.88E+01
53  303.17 1.61E+02 96.70 1.61E+02  9.67E+01
54  305.23 2.32E+02 95.13 2.32E+02  9.51E+01
55  324.65 2.74E+02  95.17 2.74E+02  9.52E+01
56  330.67 2.78E+02 114.57 2.78E+02  1.15E+02
57  339.29 3.01E+02 107.00 3.01E+02  1.07E+02
58 352.70 5.04E+04 274.96 4.33E+01 1.65E+01  5.04E+04  2.75E+02
59  357.30 1.22E4+02 114.17 1.22E+02  1.14E+02
60 371.82 1.16E+02 72.01 1.16E+02  7.20E+01
61 387.56 2.47E+02 101.06 2.47E+02  1.01E+02
62  389.92 3.45E+02 108.08 3.45E+02  1.08E+02
63  402.52 3.61E+02 130.06 3.61E+02  1.30E+02
64  427.68 2.84E+02 115.52 2.84E+02  1.16E+02
65 431.05 1.48E+02  63.77 1.48E+02  6.38E+01
a6 463.76 1.61E4+02  91.68 1.61E+02  9.17E+01

17 481.70 3.43E+02 105.78 3.43E+02  1.06E+02
68  488.34  2.71E+02 112.97 2.71E+02  1.13E+02
69 511.80 5.83E+02 128.60 2.98E+02 3.37E+01  2.84E+02  1.33E+02
70 534.55 1.48E+02 108.07 1.48E+02  1.08E+02
71 584.66 1.92E+02 100.45 1.92E+02  1.00E+02
72  610.71  2.49E+04 206.32 2.49E+04  2.06E+02
73 613.73 9.48E+01 65.31 9.48E+01  6.53E+01
74 631.20 1.72E+02 123.98 1.72E+02  1.24E+02
75 659.24  8.87E+01 67.89 8.87E+01  6.79E+01
76  666.96 6.82E+02 102.20 6.82E+02  1.02E+02
77  684.76 9.05E+01 83.21 9.05E+01  8.32E+01
78 698.71  3.49E+02  36.62 3.49E+02  3.66E+01

M = First peak in a multiplet region
Other peak in a multiplet region
= Fitted singlet

m
|

Errors quoted at 1.000 sigma
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Seekkk GAMMA

SPECTRUM

ANALYSTIS Fekkkok

B 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

4-03-96 4:29:55 PM

: NOPI-119-GAM4
: NOPI-119-GAM4

: NP119 2
2.00

1 - 4096

1 - 4096

1.000 keV

0.000E+00 Unit

3-20-96 8:39:45 AM

80000.0 seconds
80029.3 seconds

1-16-96
22722722727
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Fbbkk PEAK LOCATE REPORT Fhrkk
i.'***********************************************************************

Detector Name: DETO1l
Sample Title: NOPI-119-GAM4
Peak Locate Performed on: 4-03-96 4:23:50 PM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 2.00
Peak  Centroid Centroid Energy Peak
No. Channel  Uncertainty (keV) Significance
1 31.52 0.4576 5.38 2.48
2 37.45 0.3423 6.39 4.59
3 63.55 0.1876 10.89 15.76
4 76.05 0.1864 13.06 16.59
5 94.39 0.1748 16.33 19.97
6 114.00 0.3949 19.37 6.41
7 148.91 0.2032 25.73 14.33
8 158.94 0.2067 27.49 12.22
9 212.72 0.3743 36.69 3.82
10 269.67 0.0845 46 .68 68.44
11 290.29 0.1852 50.15 15.02
12 308.20 0.1143 53.37 35.56
13 366.21 0.0818 63 .44 67.68
' 14 375.06 0.4338 65.09 2.37
15 391.78 0.1576 67.81 19.35
16 409.42 0.3653 70.91 2.57
17 421.39 0.3415 72.96 2.97
18 432.96 0.0696 74.99 88.61
19 446 .06 0.0606 77.28 115.96
20 458.88 0.1272 79.52 26.54
21 469.02 0.1253 81.30 27.48
22 484 .83 0.1094 84.02 33.00
23 504.85 0.0930 87.42 38.27
24 519.63 0.1097 90.13 29.63
25 535.34 0.0795 92.78 46 .94
26 548 .06 0.1674 94.95 14.30
27 569.33 0.2046 98.34 8.94
28 594 .67 0.4177 102.98 2.01
29 611.41 0.3868 105.65 2.40
30 631.53 0.2977 109.39 4.06
31 652.41 0.1790 113.06 10.89
32 707.22 0.3179 122.69 2.59
33 753.16 0.3117 130.86 3.97
34 831.55 0.1346 14418 16.67
35 891.59 0.1695 154 .54 11.64
36 917.94 0.3516 159.04 2.35
37 944 .37 0.1928 163.60 9.18
38 1075.49 0.0706 186.41 50.60
39 1187.10 0.2236 205.79 6.55
- 40 1209.97 0.3502 209.46 2.50
41 1363.96 0.1537 236.50 12.31



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
70
71
72
73
74

Centroid
Channel

1379.
1398.
1481.
1496.
1557.
.02

1568

1588.
1638.
1706.
1734.
1817.
1871.
1907.
1955.
2034.
2121.
2236.
2248,
2322.
2342.
2522.
2535.
2776.
3084,
3164.
3354,
3370.
3521.
3599.
3820.
.38
.57

3846
3992

4028.

47
93
46
60
53

48
71
51
09
82
72
69
84
27
63
43
48
33
20
47
28
80
97
53
45
50
87
95
74

77

Centroid

Uncertainty

[oReNoNoReoNeoNoNoNoNoNoNoNoNoNoNoNeNoleNoNoNoNoNoNeo NN oo Nolo R o]

.1446
.0652
.1779
.1649
.1383
.1643
L2124
.3147
.0513
.1954
.3450
.2382
.2638
L2121
.0456
.3831
.2514
.2183
.2090
.2560
.2951
.3146
.2157
L2711
.3817
.2383
.2203
.0491
.3218
.2908
.1366
.3285
.1604

Errors quoted at 1.000 sigma

4-03-96 4:30:06 PM

Energy

(keV)

239.
242.
256.
259
270.
271.
275.
284,
295
300.
314
324.
330.
339.
352.
368.
387.
389
402
406 .
437.
439,
481
535.
549,
581.
584
610.
624
661
666.
692.
698.

17
52
84

.40

01
94
34
17

.87

75

.99

32
72
02
69
19
76

.88
.72

24
30
55

.50

05
45
44

.75

70

.08
41

97
73
67

Peak

Significance

13.
65.

8.

9.
15.
.12
.17
.51
.53
.28
.69
.20
.53
.50
.76
.05
.61
.60
.85
.82
.51
.19
.03
.00
.01
.28
.71
.92
.54
.51
.83
.12
.88

[
[

NN OURNNNWWNONWERNNRNPPRPFOLONRONDNONUNDSNNDNDO

33
28
92
88
11

Page
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Page 4
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1.!'* ANALYSTIS
B R T R R R T e e e Tt

Detector Name:
Sample Title:

PEAK

Peak Analysis To Channel:

Peak ROI ROI

No.

=
SQwo~Jounm PN

$‘£‘$>{'\»&» MWW WWWWWRRNRNNNNNONONON R P el
PN O CRE LAV WNNROVENAUVPEWNHOWVWENOWUL WM

start end

29- 34

34- 40

60- 66

72- 79

92- 97
107- 117
144~ 152
154- 163
208- 217
264- 274
285- 295
304- 313
360- 371
373- 380
386- 397
405- 415
415- 424
427- 438
440- 451
455- 464
464- 475
478- 490
500- 511
513- 525
529- 541
543- 554
561- 575
588- 601
604- 618
624- 638
647- 659
703- 714
749- 760
824- 839
885- 899
913- 922
936- 952
1067- 1083
1178- 1195
1203- 1214
1354- 1373
1373- 1388

DETO1
NOPI-119-GAM4
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak Energy
centroid (keV)
31.52 5.38
37.32 6.39
63.30 10.89
75.82 13.06
94.65 16.33
112.17 19.37
148.84 25.73
159.02 27.49
212.02 36.69
269.64 46.68
289.64 50.15
308.24 53.37
366.29 63.44
375.83 65.09
391.46 67.81
409.38 70.91
421.21 72.96
432.89 74.99
446 .11 77.28
459.01 79.52
469.27 81.30
484.97 84.02
504.58 87.42
520.16 90.13
535.46 92.78
547.99 94.95
567.52 98.34
594.28 102.98
609.66 105.65
631.22 109.39
652.42 113.06
707.93 122.69
755.02 130.86
831.87 144.18
891.60 154.54
917.50 159.04
943 .84 163.60
1075.32 186.41
1187.10 205.79
1208.25 209.46
1364.17 236.50
1379.56 239.17

4-03-96 4:24:13 PM

Net Peak Net Area
Uncert.

R R R ONNNFHEFPFEWEAELREOMOWWNNNNEHERERPPRPOWNWNDENMNONNWENDNAEEONOO

4

Area

.32E+02
.07E+02
.51E+03
.98E+04
.00E+04
.97E+03
.41E+03
.97E+03
.46E+02
.52E+04
.58E+03
.16E+03
.15E+04
.82E+02
.66E+03
.39E+02
.68E+02
.48E+04
.16E+04
.43E+03
.10E+03
.07E+04
.93E+04
.55E+03
.62E+04
.49E+03
.08E+03
.04E+02
.71E+02
.83E+02
.74E+02
.83E+02
.82E+02
.59E+03
.26E+03
.49E+02
.18E+02
.11E+04
.20E+02
.89E+02
.14E+03
.20E+03

REPORT

1
096

120.
136.
147.
213.
223.
210.
133.
143.
131.
214,
146.
149.

218

303

155

100

98
93
31
97
07
26
84
32
79
44
42
96

.20
114.
174.
152.
145.
258.
.74
157.
175.
189.
220.
196.
232.
164.
169.
144,
156.
.79
146.
121.
124.
163.
159.
106.
166.
214.
155.
.71
154.
127.

43
32
19
44
16

58
41
73
36
59
06
08
52
90
20

36
11
04
99
13
65
31
82
56

54
92

Co

WwWNoDPPULLWL EWWP,MPPUPULUOONNUVLOOUVULNINNUVLOO PO PPULPFOULEREEUOWM

ntinuum
Counts

428403
.39E+03
.47E+03
.67E+03
.55E+04
.04E+04
.76E+03
.29E+03
.82E+03
.54E+03
.98E+03
.62E+03
.53E+03
.25E+03
.88E+03
.04E+03
.93E+03
.95E+03
.66E+03
.72E+03
.66E+03
.96E+03
.07E+03
.29E+03
.49E+03
.08E+03
.57E+03
.58E+03
.03E+03
.90E+03
.80E+03
.53E+03
.71E+03
.65E+03
.04E+03
.19E+03
.11E+03
.77E+03
.28E+03
4T7E+03
.79E+03
.01E+03

Fhkdk



Peak Analysis Report

Peak ROI ROI
vNo . 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

o’
7
68
69
70
71
72
73
74

=
!

I

=
|

1389-
1475-
1488-
1550-
1562-
1578-
1634-
1696-
1728-
1810-
1861-
1902 -
1945-
2023-
2117-
2230-
2242-
2315-
2336-
2517-
2529-
2769-
3077-
3159-
3345-
3362-
3508-
3592-
3800-
3836-
3987-
4023-

1408
1488
1506
1562
1577
1598
1644
1716
1744
1822
1876
1914
1961
2045
2132
2242
2256
2333
2350
2529
2543
2785
3092
3177
3362
3381
3535
3606
3826
3855
4002
4035

= First peak in
Other peak in
= Fitted singlet

Errors quoted at

Peak

centroid

1398.
1481.
1496.
1557.
.50

1568

1588.
1639.
1706.
1734.
1816.
1870.
.42

1907

1955.
2034.
2123.
2236.
2248.
2322.
2342,
2522.
2534.
2776.
3085.
3168.
3353.
3372.
3521.
.98

3598

3814,
3846.
3994,
4029.

a multiplet region
a multiplet region

1.000 sigma

86
43
21
40

13
05
49
64
73
53

28
13
47
35
54
61
91
00
99
85
61
68
12
21
81

22
30
82
07

4-03-96 4:30:13 PM

Energy
(keV)

242,
256.
259.
270.
271.
275.
284,
295.

300

387

692
698

52
84
40
01
94
34
17
87

.75
314.
324,
330.
339.
352.
368.

99
32
72
02
69
19

.76
389.
402.
406.
437.
439.
481.
535.
549.
581.
584,
610.
624,
661.
666.

88
72
24
30
55
50
05
45
44
75
70
08
41
97

.73
.67

Net Peak Net Area
Uncert.

WHOAEFREONNNOUKMFRFORNWNNEPENNNFEPWRERESNWWOR &=

Area

.54E+04
.01E+02
.09E+03
.67E+02
.13E+02
.43E+02
.17E+02
.03E+04
.59E+02
.11E+02
.84E+02
.79E+02
.66E+02
.53E+04
.19E+02
.01E+02
.13E+02
.08E+02
.Q4E+02
.14E+02
.75E+01
L42E402
.64E+02
.27E+01
.75E+02
.35E+02
.28E+04
.52E+01
.88E+02
.49E+02
.11E+02
.14E+02

188.
103.
129.
100.
124.
139.

78.
220.
110.

85

101.
86.
113.
258.
94.
85.
97.
121.
98.
73.
82.
90.
77.
86.
83.
93.
194.
63.
104.

84
64
40

48
68
48
90
63
80
94
83
12
.77
19
82
32
57
49
20
21
67
74
93
73
81
83
88
12
25
16
66
48
.45
.79
a4

Continuum

NORRFORPRPRHEHERERRERRNONNFEFRRFWORNRPERNNNEWERRDNDNDW

Counts

.35E+03
.29E+03
.71E+03
.17E+03
.04E+03
.01E+03
.62E+03
.96E+03
.20E+03
.70E+03
.99E+03
. 70E+03
.39E+03
.19E+03
.75E+03
.65E+03
.94E+03
.51E+03
.01E+03
.25E+03
.41E+03
.54E+03
.18E+03
.30E+03
.20E+03
.41E+03
.87E+03
.33E+02
.38E+03
.08E+03
.16E+02
.70E+02

Page
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BACKGROUND SUBTRACT REPORT
i."**********************************************************************

P

Detector Name:

Sample Title:
Peak Analysis Performed on:

Peak Energy Original Orig. Area
Uncert.

No. (keV)
1 5.
2 6.
3 10.
4 13.
5 16.
6 19.
7 25.
8 27.
9 36

10 46

11 50.

12 53.

13 63.

14 65.

15 67
26 70.
7 72.

18 74,

19 77.

20 79.

21 81.

22 84.

23 87.

24 90.

25 92.

26 94,

27 98.

28 102.

29 105

30 109.

31 113.

32 122.

33 130.

34 144,

35 154.

36 159

37 163.

38 186.

39 205.

40 209.

41 236.

WP 239

38
39
89
06
33
37
73
49

.69
.68

15
37
44
09

.81

91
96
99
28
52
30
02
42
13
78
95
34
98

.65

39
06
69
86
18
54

.04

60
41
79
46
50
17

DETO1
NOPI-119-GAM4

Area

r—‘t—‘l'—‘O'\M\lP—‘r—'w-l-\-C-\mmwwNMN\II—'b—‘b#\C\wNwNi—‘l\)O\l\)l\le—'Nbr—‘l—'C\\DO\

.32E+02
.07E+02
.51E+03
.98E+04
.00E+04
.97E+03
.41E+03
.97E+03
.46E+02
.52E+04
.58E+03
.16E+03
.15E+04
.82E+02
.66E+03
.39E+02
.68E+02
.48E+04
.16E+04
.43E+03
.10E+03
.07E+04
.93E+04
.55E+03
.62E+04
.49E+03
.08E+03
.04E+02
.71E+02
.83E+02
. 74E+02
.83E+02
.82E+02
.59E+03
.26E+03
.49E+02
.18E+02
.11E+04
.20E+02
.89E+02
.14E+03
.20E+03

120.
136.
147.
213.
223.
210.
133.
143.
131.
214,
146.
.96

149

218.
114.
174.
152.
145,
258.
303.
157.
175.
.73

189

220.
196.
232.
164.
.52

169

144,
156.
155.
146.
121.
124.
163.
.13
106.
166.
214,
155.
100.
154.
127.

159

98
93
31
97
07
26
84
32
79
44
42

20
43
32
19
44
16
74
58
41

36
59
06
08

90
20
79
36
11
04
99

65
31
82
56
71
54
92

Ambient

1.89E+02

8.10E+01

9.54E+01

4-03-96 4:23:50 PM

Backgr.

Background Uncert.

3.17E+01

3.01E+01

3.21E+01

LRt

Subtracted Subtracted
Uncert.

Area

R EHANNRFREF R WSAEPRPOOEWWNNONNNRERERRERPEOOWNWNENOONNWENPARPREEPEOOO

.32E+02
.07E+02
.51E+03
.98E+04
.00E+04
.97E+03
.41E+03
.97E+03
.46E+02
.52E+04
.58E+03
.16E+03
.15E+04
.82E+02
.66E+03
.39E+02
.68E+02
.48E+04
.16E+04
.43E+03
.10E+03
.07E+04
.93E+04
.55E+03
.60E+04
.49E+03
.08E+03
.04E+02
.71E+02
.02E+02
.74E+02
.83E+02
.82E+02
.59E+03
.26E+03
.49E+02
.18E+02
.10E+04
.20E+02
.89E+02
.14E+03
.20E+03

PP R R NRRPRPRHEERERRFPRREPRPEPENNBENRPRRRPWONEPERRPRERORPRERENDRPERRENDNDNDRERE R

.21E+02
.37E+02
L4T7E+02
.14E+02
.23E+02
.10E+02
.34E+02
.43E+02
.32E+02
.14E+02
.46E+02
.50E+02
.18E+02
.14E+02
. 74E+02
.52E+02
.45E+02
.58E+02
.04E+02
.58E+02
. 75E+02
.90E+02
.20E+02
.97E+02
.34E+02
.64E+02
.70E+02
.45E+02
.56E+02
.59E+02
.46E+02
.21E+02
.24E+02
.64E+02
.59E+02
.07E+02
.66E+02
.17E+02
.56E+02
.01E+02
.55E+02
.28E+02



Background Subtract Report

D—-\ak

w-

43
L4
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
o’
7
68
69
70
71
72

73
74

=
[

=]

Errors quoted at

4-03-96 4:30:23 PM

Energy Original Orig. Area Ambient

(keV)

242,
256.
259.
270.
271.
275.
284,
295
300.
314.
324.
330.
339.
352.
368.
387.
389.
402.
406 .
437.
439.
481.
535.
549,
581.
584.
610
624,
661.
666.
692.
698.

52
84
40
01
94
34
17

.87

75
99
32
72
02
69
19
76
88
72
24
30
55
50
05
45
44
75

.70

08
41
97
73
67

A

WHOFRONNNWOKREFEFOFRENWNNEPREAERONNNERPRWESNWOR &P

rea

.54E+04
.01E+02
.09E+03
.67E+02
.13E+02
.43E+02
.17E+02
.03E+04
.59E+02
.11E+02
.84E+02
. 79E+02
.66E+02
.53E+04
.19E+02
.01E+02
.13E+02
.08E+02
.04E+02
.14E+02
.75E+01
.42E+02
.64E+02
.27E+01
.75E+02
.35E+02
.28E+04
.52E+01
.88E+02
.49E+02
.11E+02
.14E+02

188.
103.
129.
100.
124.
139.
78.
220.
110.
85.
101.
86.
113.
258.
94.
85.
97.
121.
98.
73.
82.
90.
77.
86.

83

93.
194,
63.
104.

84
64
40

1.000 sigma

Uncert.

48
68
48
90
63
80
94
83
12
77
19
82
32
57
49
20
21
67
74
93
73
81
83
88
.12
25
16
66
48
.45
.79
44

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

Background

2.87E+01

4.33E+01

Backgr.

Uncert.

1.59E+01

1.65E+01

Subtracted
Area

WHOARFR ONNNOFFHEOUHNWNONNMNERAENONNNNE R, WHSNWOE BB

. 54E+04
.01E+02
.09E+03
.67E+02
.13E+02
.43E+02
.17E+02
.02E+04
.59E+02
.11E+02
.84E+02
. 79E+02
.66E+02
.53E+04
.19E+02
.01E+02
.13E+02
.08E+02
.04E+02
.14E+02
.75E+01
L42E4+02
.64E+02
.27E+01
.75E+02
.35E+02
.28E+04
.52E+01
.88E+02
.49E+02
.11E+02
.14E+02

Page
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Subtracted
Uncert.

PO OO OO NO®ONOFOOONFRORORNSNRFERRFRP -

.88E+02
.04E+02
.29E+02
.01E+02
.25E+02
.40E+02
.89E+01
.21E+02
.10E+02
.58E+01
.01E+02
.68E+01
.13E+02
.59E+02
.45E+01
.52E+01
.72E+01
.22E+02
.87E+01
.39E+01
.27E+01
.08E+01
. 78E+01
.69E+01
.31E+01
.32E+01
.94E+02
.37E+01
.04E+02
LA45E+01
.48E+01
.04E+01
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Sekkkk GAMMA

SPECTRUM

ANALYSTIS KAk

B B B e g R S e e T 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

4-04-96 10:13:26 AM

: NOPI-120-GAM4
: NOPI-120-GAM4

. NP120 2
2.00
1 - 4096
1 - 4096
1.000 keV

0.000E+00 Unit

3-22-96 9:27:56 AM

80000.0 seconds
80028.7 seconds

1-16-96
2722727922
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Peak Locate Analysis Report 4-04-96 10:13:36 AM Page 2

B T B L e o e R R S R e e s

Atk PEAK LOCATE REPORT Fkkkk
i.'}**********************************************************************

Detector Name: DETOl
Sample Title: NOPI-120-GAM4
Peak Locate Performed on: 4-04-96 10:12:33 AM

Peak Locate From Channel: 1

Peak Locate To Channel: 4096

Peak Search Sensitivity: 2.00
Peak Centroid Centroid Energy Peak

No. Channel  Uncertainty (keV) Significance

1 31.46 0.4128 5.40 3.18
2 37.28 0.3396 6.42 6.25
3 53.00 0.5240 9.30 3.64
4 63.48 0.2021 10.91 12.65
5 76.11 0.1930 13.07 16.95
6 94.37 0.1721 16.33 21.25
7 110.44 0.1729 19.16 18.79
8 117.90 0.6302 19.93 2.27
9 121.98 0.5619 21.20 2.27
10 148.99 0.1806 25.76 16.83
11 158.92 0.1959 27.49 15.98
12 212.07 0.3405 36.70 4.62
13 269.63 0.0866 46.67 65.94
. 14 290.10 0.1879 50.16 14.56
15 308.18 0.1150 53.36 34.64
16 343.06 0.5714 58.89 2.88
17 366.23 0.0783 63 .44 74.23
18 391.52 0.1537 67.81 17.31
19 421.32 0.3170 72.89 4.09
20 432.95 0.0713 74.98 84.64
21 446 .05 0.0621 77.27 110.42
22 458 .81 0.1300 79.53 24.00
23 469.05 0.1229 81.29 28.72
24 484.89 0.1094 84.04 33.37
25 504.73 0.0943 87.39 34.57
26 519.75 0.1142 90.15 29.08
27 535.35 0.0766 92.78 49.48
28 548.29 0.1663 95.00 13.69
29 569.21 0.1818 98.37 12.86
30 644 .05 0.3375 111.64 3.62
31 652.50 0.1653 113.12 12.68
32 663.19 0.3734 115.14 3.03
33 699.40 0.3902 120.89 2.96
34 707 .38 0.2953 122.66 4.17
35 740.65 0.3418 128.66 3.80
36 831.50 0.1258 14417 19.95
37 891.47 0.1629 154.52 12.32
38 917.75 0.3137 159.20 3.13
39 944 .47 0.1836 163.80 10.45
W 20 1075.24 0.0715 186.37 48.90
41 1112.12 0.4072 192.51 2.09



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
70
71
72
73
74
75
76
77
78

Centroid Centroid
Channel  Uncertainty
1187.23 0.1928
1364.07 0.1519
1379.39 0.1443
1398.86 0.0671
1472.25 0.4558
1481.18 0.1973
1496 .36 0.1812
1557 .45 0.1429
1567.80 0.1642
1588.41 0.2226
1653.09 0.2544
1706.39 0.0527
1734.11 0.1957
1872.77 0.2495
1907.58 0.2637
1955.02 0.2138
1996.74 0.3386
2034 .12 0.0470
2084.42 0.3809
2235.86 0.2462
2248.15 0.2230
2322.28 0.1962
2342 .05 0.2548
2627.05 0.2992
2701.48 0.3141
2776.29 0.2073
2815.97 0.2315
2866.29 0.2998
2949.60 0.2378
3084.61 0.2335
3167.45 0.3658
3354.13 0.2602
3371.03 0.2180
3521.66 0.0511
3845.83 0.1474
3966.85 0.3132
4028.70 0.1513

1.000 sigma

Errors quoted at

4-04-96 10:13:36 AM

Energy

(keV)

205.
236.
239.
242.
255.
256.
259.
269.
271.
275.
286.
295.
300.
324.
330.
338.
346.
352.
361.
387.
389.
402.
406,
455
468.
481.
488.
496 .
511.
534.
549.
581.
584.
610.
667
688.
698.

92
42
19
49
34
78
55
95
86
33
56
85
59
78
55
84
18
67
16
55
85
86
25

.57

36
59
18
69
61
70
48
54
66
67

.17

18
40

Peak

Significance

8

=
o

[
o [oe]

CONOONNEPENNNWNRONNPEPRPNNNUVOUVENWNDOND W WWL

()]

.52
12.
13.
61.

2.

7.

8.
13.
.59
.90
.21
.64
.31
.40
.50
.74
.50
.95
.09
.36
.06
.80
.36
.90
.20
.54
s
.79
.19
.56
.07
.21
.16
.82
.42
.08
.08

47
59
18
19
30
23
87

Page
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Peak Analysis Report

4-04-96 10:13:44 AM

Page 4

BB B B R R R ok e e e e e e S ok e S

ANALYSTIS
B R Rk R E e B g S L e

*

Detector Name:
Sample Title:

PEAK

Peak Analysis To Channel:

Peak ROI ROI

No.

oo~ PN

start end

28- 34

34- 40

50- 56

60 - 66

72- 79

92- 97
107- 114
114- 121
121- 125
144- 153
154- 163
207- 216
264- 274
285- 295
302- 313
333- 346
360- 371
385- 397
415- 425
427- 438
440- 451
452- 464
4é6h- 475
478- 490
500- 510
513- 526
529- 541
543- 554
558- 575
641- 647
647- 659
659- 670
692- 703
703- 714
738- 747
824- 838
886- 899
913- 925
936- 952
1066- 1083
1105- 1116
1178- 1195

DETO1
NOPI-120-GAM4
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak Energy
centroid (keV)
31.64 5.40
37.52 6.42
54.10 9.30
63.38 10.91
75.85 13.07
94.63 16.33
110.99 19.16
115.42 19.93
122.74 21.20
149.03 25.76
159.02 27 .49
212.11 36.70
269.61 46 .67
289.72 50.16
308.18 53.36
340.05 58.89
366.29 63.44
391.48 67.81
420.76 72.89
432 .85 74.98
446 .06 77.27
459.07 79.53
469.21 81.29
485.08 84 .04
504.40 87.39
520.28 90.15
535.44 92.78
548.27 95.00
567.71 98 .37
644,21 111.64
652.78 113.12
664.38 115.14
697.55 120.89
707.73 122.66
742 .36 128.66
831.77 144.17
891.47 154.52
918.43 159.20
944,95 163.80
1075.13 186.37
1110.54 192.51
1187.86 205.92

4-04-96 10:12:55 AM

Net Peak Net Area
Uncert.

HFHEHNRPRPRRFRWRNHEFNNMNNMEHENMNNNNNERWORDUOUDWRNDWNONOUONNDWENNNOWRRHERE VNS

4

Area

.22E+02
.04E+03
.27E+02
.93E+03
.91E+04
. 14E+04
.31E+03
.96E+02
.95E+02
.66E+03
.99E+03
.77E+02
.36E+04
.73E+03
.93E+03
.36E+02
.41E+04
.28E+03
.27E+02
.15E+04
.62E+04
.54E+03
.89E+03
.05E+04
.80E+04
.44E+03
.99E+04
.24E+03
.12E+03
.79E+02
.20E+03
.04E+02
.64E+02
.90E+02
.39E+02
.32E+03
.15E+03
.92E+02
.16E+03
.13E+04
.36E+02
.00E+03

REPORT

1
096

132.
135.
117.
143.
210.
228.
178.
157.

83.
146.
144,
129.
205.
144,
165.
177.
225.
177.
157.
251.
292.
204.
178.
196.
205.
197.
242,
166.
197.

84.
145.
126.
122.
123.
106.
160.
149.
129.
159.
217.
111.
147.

66
81
17
11
80
48
15
16
15
82
00
19
54
29
22
50
57
45
91
42
89
13
81
68
65
76
86
65
53
97
56
23
14
35
03
49
84
85
60
55
09
72

Continuum

WWwdPwWPPLWLWLWENOOC OO OO N~NOO OOV EEERPPUOUVIND N O OWLEOO

Counts

.15E+03
.25E+03
.86E+03
.26E+03
.46E+03
.60E+04
.41E+03
.45E+03
.86E+03
.38E+03
.34E+03
.64E+03
.98E+03
.78E+03
.34E+03
.90E+03
.68E+03
.62E+03
.53E+03
.91E+03
.39E+03
.18E+03
.00E+03
.62E+03
.30E+03
.04E+03
.82E+03
.35E+03
.71E+03
.53E+03
.70E+03
.92E+03
.64E+03
.73E+03
.12E+03
.72E+03
.69E+03
.91E+03
.63E+03
.73E+03
.03E+03
.79E+03

LTt



Peak Analysis Report

Peak ROI ROI
' No. start end

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

=
[

I

= 8
|

1354- 1373
1373- 1388
1389- 1408
1468- 1486
1468- 1486
1486- 1505
1547- 1563
1563- 1577
1578- 1598
1646- 1662
1696- 1716
1728- 1739
1866- 1880
1899- 1914
1948- 1962
1992- 2002
2023- 2044
2075- 2090
2226- 2242
2242- 2255
2310- 2333
2333- 2353
2616- 2639
2696- 2707
2770- 2788
2806- 2828
2857- 2873
2936- 2962
3073- 3090
3162- 3176
3343- 3362
3362- 3379
3507- 3535
3836- 3860
3958- 3975
4020- 4035

= First peak in
Other peak in
= Fitted singlet

Errors quoted at

Peak

centroid

1363.
1379.
1398.
1472,
1481.
1497.
1557.
1568.
1588.
1652.
1706.
1733.
1873.
.46

1906

1954.
1996.
2034,
.97

2082

2235.
2248.
2323.
2342,
2627.
2701.
2777.
2815.
2864.
2950.
3083.
3168.
71

3353

3371.
3521.
3847.
3968.
4027.

a multiplet region
a multiplet region

73
66
70
82
10
06
07
03
04
83
40
71
22

29
61
00

16
37
43
96
32
10
35
35
47
46
59
82

69
65
46
61
51

4-04-96 10:13:44 AM

Energy
(keV)

236.
239.
242.
255.
256.
259.
269.
271.
275.
286.
295.
300.
.78
330.
338.
346.
352.
361.
387.
389.
402.
406.
455,
468.
481.
488.
496.
511.
534.
549.
581.
584.
610.
667.
688.
698.

324

1.000 sigma

42
19
49
34
78
55
95
86
33
56
85
59

55
84
18
67
16
55
85
86
25
57
36
59
18
69
61
70
48
54
66
67
17
18
40

Net Peak Net Area
Uncert.

FPOOANNNPFRPORGORERERAPRHREMEWPEWREERERPERENMNEDOMNWSN NNV R

Area

.18E+03
.29E+03
.39E+04
.27E+02
.26E+02
.17E+02
.44E+02
.20E+02
.60E+02
.52E+02
. 78E+04
.85E+02
.69E+02
.52E+02
.49E+02
.26E+02
.18E+04
.35E+02
.16E+02
.04E+02
.93E+02
.66E+02
.99E+02
.35E+02
.28E+02
.54E+02
.14E+02
.09E+02
.96E+02
.20E+01
.14E+02
.02E+02
.06E+04
.06E+02
.97E+01
.81E+02

151.
121.
186.
42.
76.
140.
130.
112.
142.
117.
217.
80.
94.
105.
96.
80.
249,
93.
105.
92.
144,
129.
124,
62.
92.
115.
81.
126.
84.
68.
95.
84.
190.
104.

74
44

01
51
15
45
79
15
63
54
97
72
32
82
89
18
78
90
55
82
17
71
64
21
44
32
37
74
22
05
57
03
29
28
85
25
.74
.01

Continuum

NOHFRR PR ORRPRRPRPEFRONMNNONOOERENEREWRRPNNERERORNWRNDWWN WD W

Counts

.59E+03
.68E+03
.45E+03
.88E+03
.06E+03
.16E+03
.11E+03
.49E+03
.20E+03
.58E+03
.11E+03
.51E+03
.83E+03
.17E+03
.87E+03
.70E+03
.16E+03
.73E+03
.04E+03
.88E+03
.93E+03
.64E+03
.18E+03
.31E+02
.40E+03
.95E+03
.23E+03
.97E+03
.26E+03
.52E+02
.49E+03
.25E+03
.92E+03
.42E403
.97E+02
.89E+02

Page
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Kbk BACKGROUND SUBTRACT REPORT FEAkk
i.'r**********************************************************************

Detector Name: DETO1

Sample Title: NOPI-120-GAM4
Peak Analysis Performed on: 4-04-96 10:12:33 AM

Peak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

No. (keV) Area Uncert. Background Uncert. Area Uncert.
1 5.40 4.22E+02 132.66 4.22E+02  1.33E+02
2 6.42 1.04E+03 135.81 1.04E+03  1.36E+02
3 9.30 2.27E+02 117.17 2.27E+02  1.17E+02
4 10.91 5.93E+03 143.11 5.93E+03  1.43E+02
5 13.07 1.91E+04 210.80 1.91E+04  2.11E+02
6 16.33 1.14E+04 228.48 1.14E+04  2.28E+02
7 19.16 3.31E+03 178.15 3.31E+03  1.78E+02
8 19.93 6.96E+02 157.16 6.96E+02  1.57E+02
9 21.20 2.95E+02  83.15 2.95E+02  8.32E+01

10 25.76 2.66E+03 146.82 2.66E+03  1.47E+02

11 27.49 1.99E+03 144.00 1.99E+03  1.44E+02

12 36.70 3.77E4+02 129.19 3.77E+02  1.29E+02

13 46.67 2.36E+04 205.54 2.36E+04  2.06E+02

14 50.16 2.73E+03 144.29 2.73E+03  1.44E+02

15 53.36 5.93E+03 165.22 5.93E4+03  1.65E+02
46 58.89 2.36E+02 177.50 2.36E+02  1.78E+02
7 63.44 2. .41E+04 225.57 2.41E+04  2.26E+02

18 67.81  3.28E+03 177.45 3.28E+03 1.77E+02

19 72.89 2.27E+02 157.91 2.27E+02  1.58E+02

20 74.98 3.15E+04 251.42 3.15E+04  2.51E+02

21 77.27 5.62E+04 292.89 5.62E+04  2.93E+02

22 79.53 2.54E+03 204.13 2.54E+03  2.04E+02

23 81.29 3.89E+03 178.81 3.89E+03  1.79E+02

24 84.04  1.05E+04 196.68 1.05E+04  1.97E+02

25 87.39 1.80E+04 205.65 1.80E+04  2.06E+02

26 90.15 7.44E+03 197.76 7.44E+03  1.98E+02

27 92.78 2.99E+04 242.86 1.89E+02 3.17E+01 2.97E+04  2.45E+02

28 95.00  2.24E+03 166.65 2.24E+03  1.67E+02

29 98.37 2.12E403 197.53 2.12E+03  1.98E+02

30 111.64  1.79E+02 84.97 1.79E+02  8.50E+01

31 113.12 1.20E+03 145.56 1.20E+03  1.46E+02

32 115.14  2.04E+02 126.23 2.04E+02  1.26E+02

33 120.89 2.64E+02 122.14 2.64E+02  1.22E+02

34 122.66 1.90E+02 123.35 1.90E+02  1.23E+02

35 128.66 2.39E+02 106.03 2.39E+02  1.06E+02

36 144.17 3.32E+03 160.49 3.32E+03  1.60E+02

37 154.52  1.15E+03 149.84 1.15E+03  1.50E+02

38 159.20 1.92E+02 129.85 1.92E+02  1.30E+02

39 163.80 1.16E+03 159.60 1.16E+03  1.60E+02

40 186.37  2.13E+04 217.55 9.54E+01  3.21E+01  2.12E+04  2.20E+02

41 192.51 1.36E+02 111.09 1.36E+02  1.11E+02

'2 205.92 1.00E+03 147.72 1.00E+03  1.48E+02
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Background Subtract Report

4-04-96 10:13:54 AM

P~ak Energy Original Orig. Area Ambient
Area

‘.Iﬂo.

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

6
;
68
69
70
71
72
73
74
75
76
77
78

=
[

=3
|

Errors quoted at

(keV)

236.
239.
242,
255.
256.
259.
269.
271.
275.
286.
295.
300.
324.
330.
338.
346
352.
361.
387.
389
402,
406 .
455.
468.
481.
488.
496.
511
534,
549,
581.
584,
610.
667.
688.
698.

42
19
49
34
78
55
95
86
33
56
85
59
78
55
84

.18

67
16
55

.85

86
25
57
36
59
18
69

.61

70
48
54
66
67
17
18
40

FOONMPNRERPOYROPRPHEFPRREFEFWHHFWREPRPREHESEENENNWSN NN U R

.18E+03
.29E+03
.39E+04
.27E+02
.26E+02
.17E+02
.44E+02
.20E+02
.60E+02
.52E+02
. 78E+04
.85E+02
.69E+02
.52E+02
.49E+02
.26E+02
.18E+04
.35E+02
.16E+02
.04E+02
.93E+02
.66E+02
.99E+02
.35E+02
.28E+02
.54E+02
.14E+02
.09E+02
.96E+02
.20E+01
. 14E+02
.02E+02
.06E+04
.06E+02
.97E+01
.81E+02

151.
121.
186.
42.
76.
140.
130.
112.
142.
117.
217.
80.
94.
105.
96.
80.
249,
93.
105.

92

144,
129.
124.
62.
92.
115.
81.
126.
84.
68.
95.
84.
190.
104.

74
44

1.000 sigma

Uncert.

01
51
15
45
79
15
63
54
97
72
32
82
89
18
78
90
55
82
17
71
64
21
44
32
37
74
22
05
57
03
29
28
85
25
.74
.01

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

2.87E+01

4.33E+01

2.98E+02

Backgr.

Background Uncert.

1.59E+01

1.65E+01

3.37E+01

Page

v

Subtracted Subtracted
Uncert.

Area

FOOONNNRPORFRWHHREPRPFHEREPHFWRWRESREDIPRERNONENNWNSNNUVRERRRF

.18E+03
.29E+03
.39E+04
.27E+02
.26E+02
.17E+02
.44E+02
.20E+02
.60E+02
.52E+02
. 78E+04
.85E+02
.69E+02
.52E+02
.49E+02
.26E+02
.17E+04
.35E+02
.16E+02
.04E+02
.93E+02
.66E+02
.99E+02
.35E+02
.28E+02
.54E+02
. 14E+02
.10E+02
.96E+02
.20E+01
.14E+02
.02E+02
.06E+04
.06E+02
.97E+01
.81E+02

FNPPHE OO O WOWORRFFEWVKHEWONOOWOR WO NP S D

.51E+02
.22E+02
.86E+02
.24E+01
.68E+01
.40E+02
.31E+02
.13E+02
.43E+02
.18E+02
.18E+02
.08E+01
.49E+01
.05E+02
.68E+01
.09E+01
.50E+02
.38E+01
.05E+02
.27E+01
.45E+02
.29E+02
.24E+02
.23E+01
.24E+01
.16E+02
.12E+01
.30E+02
.46E+01
.80E+01
.53E+01
.43E+01
.91E+02
.04E+02
.4T7E+01
.40E+01



B T T T R e T P e b e e e P R e T S S e T

L GAMMA SPECTRUM ANALYSTIS Fhkkk
B T e L S S e

Report Generated On : 4-04-96 10:15:06 AM
Sample Title : NOPI-121-GAM4
Spectrum Description : NOPI-121-GAM4

Sample Identification : NP121 2

Sample Type
Sample Geometry

Peak Locate Threshold : 2.00
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 : 3-21-96 9:07:45 AM
Live Time : 80000.0 seconds
Real Time : 80005.7 seconds
Energy Calibration Used Done On ;0 1-16-96
' Efficiency Calibration Used Done On N



Peak Locate Analysis Report 4-04-96 10:15:18 AM Page 2
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Festtkok PEAK LOCATE REPORT Fhdkx
i."**********************************************************************

Detector Name: DETO1
Sample Title: NOPI-121-GAM4
Peak Locate Performed on: 4-04-96 10:14:26 AM

Peak Locate From Channel: 1
Peak Locate To Channel: 4096
Peak Search Sensitivity: 2.00
Peak  Centroid Centroid Energy Peak
No. Channel  Uncertainty (keV) Significance
1 63.61 0.3113 10.84 6.31
2 76.08 0.3115 13.13 6.01
3 94 .42 0.3021 16.33 6.34
4 114.04 0.4834 19.26 4.10
5 148.98 0.4228 25.74 2.94
6 158.91 0.5416 27.36 2.42
7 230.67 0.5533 39.83 2.19
8 269.61 0.1364 46.66 26.31
9 289.97 0.4057 50.07 2.20
10 308.28 0.2157 53.42 9.82
11 366.18 0.1602 63.44 17.54
12 391.77 0.3450 67.77 3.74
13 432.94 0.1198 75.00 30.23
' 14 446 .05 0.1054 77.27 38.36
15 458.74 0.2365 79.49 7.17
16 469.18 0.2563 81.30 6.62
17 484 .92 0.2292 84.14 6.79
18 504.56 0.1649 87.38 11.68
19 519.85 0.1755 90.10 12.70
20 535.28 0.1622 92.84 10.20
21 548.09 0.3364 94.97 3.99
22 569.00 0.3962 98.29 3.20
23 745 .80 0.3211 129.14 4.10
24 830.79 0.2813 144.15 4.80
25 889.74 0.3382 154.21 2.47
26 977.66 0.4532 169.03 2.15
27 1075.28 0.1373 186.34 13.23
28 1186.42 0.4208 205.98 2.02
29 1210.14 0.2629 209.79 4.56
30 1238.03 0.4659 214 .64 2.08
31 1246.76 0.3574 216 .09 2.76
32 1379.18 0.1146 239.10 22.01
33 1398.75 0.1287 242 .40 17.01
34 1432.81 0.3332 248.27 3.25
35 1447 .89 0.4555 251.28 2.13
36 1502.08 0.4657 259.76 2.02
37 1559.78 0.3162 270.30 2.40
38 1706.30 0.0978 295.82 26.28
39 1735.26 0.2413 300.93 5.11
' 40 1955.96 0.2017 339.23 5.89
41 2034.04 0.0861 352.66 31.51



Peak Locate Analysis Report

Peak

‘I’ No.

42
43
44
45
46
47
48
49

Centroid Centroid
Channel  Uncertainty
2236.55 0.2737
2366.67 0.3223
3294 .73 0.2832
3341.73 0.2841
3370.83 0.1649
3521.51 0.0927
3846 .91 0.2846
4028.12 0.2481

1.000 sigma

Errors quoted at

4-04-96 10:15:18 AM

Energy

(keV)

387
409.
571.
579.
584.
610.
667.
698.

.77

91
38
49
37
66
26
59

Peak

Significance

N
N WwONNNDN W

.46
.75
.96
.75
.80
.27
.02
.88

Page

3



Peak Analysis Report

4-04-96 10:15:25 AM

Page 4
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ANALYSTIS
R R e U R S Y

*

Detector Name:
Sample Title:

PEAK

Peak Analysis To Channel:

Peak ROI ROI

No.

OO~ UL P WN

start end

60- 66

74- 79

92- 97
107- 117
144- 153
154- 163
225- 235
264- 274
284- 295
303- 313
360- 371
386- 397
427- 438
440- 451
455- 464
464- 475
478- 491
498- 510
513- 526
528- 541
545- 554
559- 575
738- 750
825- 838
884- 897
969- 981
1066- 1083
1183- 1195
1205- 1215
1235- 1250
1235- 1250
1369- 1388
1389- 1407
1426- 1437
1444- 1453
1492- 1506
1550- 1569
1696- 1716
1727- 1745
1945- 1966
2023- 2044
2229- 2241

DETO1
NOPI-121-GAM4
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak

centroid

63.
76.
94,
111.
148,
158.
230.
269.
.22
308.
366.
391.
432.
446 .
458.
469.
485.
504.
520.
535.
548.
.21
745.
831.
889.
975.
1074.
1188.
1210.
1238.
1246.
1379.
1398.
1432.
1449,
1498.
1559.
1706.
1735.
1956.
2033.
2236.

289

567

01
22
64
57
92
24
17
52

53
31
28
92
05
85
25
66
36
00
82
11

10
67
70
12
93
16
15
09
50
18
20
03
38
27
08
19
66
52
94
42

Energy
(keV)

10.
13.
16.
19.
25.
27.
39.
46.
50.
53.
63.
67.
75.
77.
79.
81.
84.
87.
90.
92.
94.
.29
129.
144,
154.
169.
186.
205.
209.
214.
216.
239.
242,
248.
251.
259.
270.
295.
300.
.23

98

339

352.
387.

84
13
33
26
74
36
83
66
07
42
44
77
00
27
49
30
14
38
10
84
97

14
15
21
03
34
98
79
64
09
10
40
27
28
76
30
82
93

66
77

4-04-96 10:14:42 AM

1
4096
Net Peak Net Area
Area Uncert.
.05E+03 62.16
.10E+03 70.75
.21E+03 76.23
. 78E+02 76.86
.26E+02 55.39
.95E+01 54.90
.23E+02 55.33
.84E+03 82 .46
.86E+02 55.23
.39E+02 55.59
.65E+03 69.94
.86E+02 59.75
.89E+03 88.65
.62E+03 101.72
.58E+02 54.62
.78E+02 59.78
.55E+02 69.56
.18E+03 78.43
.72E+02 73.99
.11E+03 83.23
. 70E+01 50.86
.14E+02 69.03
. 74E+02 52.67
.27E+02 54 .54
.03E+02 56.61
.73E+01 45.40
.77E+03 75.58
.29E+01 44 .55
.10E+02 39.84
.56E+01 20.43
.14E+01 26.61
.59E+03 74 .89
.49E+03 65.29
42E4+01 33.77
.60E+01 28.51
.36E+01 41.09
.34E+02 54 .44
.55E+03 73.60
.59E+01 48.53
.03E+02 56.67
.66E+03 81.42
.18E+01 31.48

FLOWENNOURRFRFEFHENPFFURROHWHEHENONONONWOARWNRURWRNRF WL RN -

REPORT

Continuum

NPFEFPFPWOWPEFPONNNPEPEONNWENPOUO N OO 00~ \OWO 00 OS] ~d~J 00 00 I et =

Counts

.01E+03
.14E+03
.75E+03
.41E+03
.35E+02
.29E+02
. 79E+02
.87E+02
.11E+02
.80E+02
.10E+02
.16E+02
.94E+02
.33E+02
.38E+02
.20E+02
.85E+02
.32E+02
.00E+03
.08E+03
.04E+02
.63E+02
.11E+02
.86E+02
.85E+02
.61E+02
.16E+02
.52E+02
.93E+02
.52E+02
.79E+02
.70E+02
.83E+02
. 73E+02
.16E+02
.33E+02
.52E+02
.57E+02
.95E+02
.48E+02
.56E+02
.23E+02

FhdhAhk



Peak Analysis Report

Peak ROI

ROI

vNo . start end

43
44
45
46
47
48
49

2346-
3289-
3335-
3359-
3507-
3839-
4022-

2371
3303
3348
3381
3535
3857
4035

M = First peak in

B
I

Errors quoted at

Peak

centroid

2364.
3295.
3341.
3370.
3521.
3847.
4028.

a multiplet region
Other peak in a multiplet region

= Fitted singlet

1.000 sigma

07
10
86
00
58
93
63

4-04-96 10:15:25 AM

Energy
(keV)

409.
571.
579.
584.
610.
667.
698.

91
38
49
37
66
26
59

Net Peak Net Area
Uncert.

~MENNNMNOUVU L

Area

.47E+01
.13E+01
.21E+01
.58E+02
.03E+03
.09E+01
.18E+01

60

62

.26
26.
23.
45,

51
66
17

.76
31.
18.

48
05

Continuum

LUENNRFE PP

Counts

. 75E+02
.36E+02
.12E+02
.64E+02
.32E+02
.65E+02
.43E+01

Page

5
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Fskeskok BACKGROUND SUBTRACT REPORT Fhghk
1."**********************************************************************

Detector Name: DETO1l

Sample Title: NOPI-121-GAM4
Peak Analysis Performed on: 4-04-96 10:14:26 AM

Peak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

No. (keV) Area Uncert. Background Uncert. Area Uncert.
1 10.84 1.05E+03 62.16 1.05E+03 6.22E+01
2 13.13 2.10E+03 70.75 2.10E+03 7.07E+01
3 16.33 1.21E+03 76.23 1.21E+03 7.62E+01
4 19.26 5.78E+02 76.86 5.78E+02 7.69E+01
5 25.74 1.26E+02 55.39 1.26E+02 5.54E+01
6 27.36 7.95E+01 54.90 7.95E+01 5.49E+01
7 39.83 1.23E+02 55.33 1.23E+02 5.53E+01
8 46.66 3.84E+03 82.46 3.84E+03 8.25E+01
9 50.07 1.86E+02 55.23 1.86E+02 5.52E+01

10 53.42 5.39E+02 55.59 5.39E+02 5.56E+01

11 63.44 1.65E+03 69.94 1.65E+03 6.99E+01

12 67.77 2.86E+02 59.75 25(. -~ 2.86E+02 5.98E+01

13 75.00 3.89E+03 88.65 \y.X¥  3.89E+03 8.87E+01

14 77.27 6.62E+03 101.72 6.62E+03 1.02E+02

15 79.49 3.58E+02 54.62 3.58E+02 5.46E+01
2 6 81.30 2.78E+02 59.78 2.78E+02 5.98E+01
7 84.14 8.55E+02 69.56 8 .55E+02 6.96E+01

18 87.38 2.18E+03 78.43 2.18E+03 7.84E+01

19 90.10 9.72E+02 73.99 9.72E+02 7.40E+01

20 92.84 2.11E+03 83.23 1.89E+02 3.17E+01 1.92E+03 8.91E+01

21 94.97 8.70E+01 50.86 8.70E+01 5.09E+01

22 98.29 2.14E402 69.03 2.14E+02 6.90E+01

23 129.14 1.74E+02 52.67 1.74E+02 5.27E+01

24 144.15 3.27E+02 54.54 3.27E+02 5.45E+01

25 154.21 1.03E+02 56.61 1.03E+02 5.66E+01

26 169.03 8.73E+01 45.40 8.73E+01 4 . 54E+01

27 186.34 1.77E+03 75.58 9.54E+01 3.21E+01 1.68E+03 8.21E+01

28 205.98 5.29E+01 44,55 5.29E+01 4 .46E+01

29 209.79 1.10E+02 39.84 1.10E+02 3.98E+01

M 30 214 .64 4.56E+01 20.43 4 .56E+01 2.04E+01
m 31 216.09 7.14E+01 26.61 7.14E+01 2.66E+01

32 239.10 1.59E+03 74.89 1.59E+03 7.49E+01

33 242 .40 1.49E+03 65.29 1.49E+03 6.53E+01

34 248.27 4 42E+01 33.77 4 . 42E+01 3.38E+01

35 251.28 5.60E+01 28.51 5.60E+01 2.85E+01

36 259.76 9.36E+01 41.09 9.36E+01 4.11E+01

37 270.30 2.34E+02 54.44 2 .34E+02 5.44E+01

38 295.82 2.55E+03 73.60 2.87E+01 1.59E+01 2.53E+03 7.53E+01

39 300.93 8.59E+01 48.53 8.59E+01 4 . 85E+01

40 339.23 3.03E+02 56.67 3.03E+02 5.67E+01

41 352.66 3.66E+03 81.42 4.33E+01 1.65E+01 3.62E+03 8.31E+01

vZ 387.77 4.18E4+01 31.48 4.18E+01 3.15E+01



Background Subtract Report 4-04-96 10:15:34 AM Page 7

P~ak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

vo. (keV) Area Uncert. Background Uncert. Area Uncert.
43 409.91 5.47E+01 60.26 5.47E401 6.03E+01
44 571.38 5.13E+01 26.51 5.13E+01 2.65E+01
45 579.49 5.21E+01 23.66 5.21E+01 2.37E+01
46 584.37 2 .58E+02 45.17 2.58E+02 4.52E+01
47 610.66 2.03E+03 62.76 2.03E+03 6.28E+01
48 667.26 4 .09E+01 31.48 4.09E+01 3.15E+01
49 698.59 4.18E+01 18.05 4 .18E+01 1.80E+01

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet

Errors quoted at 1.000 sigma
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FRAAK GAMMA SPECTRUM ANALYSTIS FhAkd
B B R Rk R e S L e S

Report Generated On 1 4-04-96 10:16:48 AM
Sample Title : NOPI-122-GAM4
Spectrum Description : NOPI-122-GAM4

Sample Identification : NP122 2

Sample Type
Sample Geometry

Peak Locate Threshold : 2.00
Peak Locate Range (in channels) : 1 - 4096
Peak Area Range (in chanmels) : 1 - 4096
Identification Energy Tolerance : 1.000 keV
Sample Size : 0.000E+00 Unit
Sample Taken On :
Acquisition Started : 3-25-96 8:39:32 AM
Live Time : 80000.0 seconds
Real Time : 80008.0 seconds
Energy Calibration Used Done On : 1-16-96

Efficiency Calibration Used Done On T 729272727272

rAi

I\
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Fdokkk PEAK LOCATE REPORT *EAEE
‘.'r**********************************************************************

Detector Name: DETO1
Sample Title: NOPI-122-GAM4
Peak Locate Performed on: 4-04-96 10:16:05 AM

Peak Locate From Channel: 1

Peak lLocate To Channel: 4096

Peak Search Sensitivity: 2.00
Peak Centroid Centroid Energy Peak

No. Channel  Uncertainty (keV) Significance

1 37.37 0.5315 6.52 2.22
2 63.47 0.2683 10.89 7.31
3 75.92 0.2614 13.06 8.15
4 94.48 0.2507 16.38 8.25
5 110.41 0.2848 19.14 7.31
6 149.12 0.3357 25.83 5.20
7 159.08 0.3899 27.51 3.42
8 212.18 0.4640 36.71 2.35
9 230.99 0.4082 40.08 3.40
10 269.72 0.1146 46.68 37.69
11 290.32 0.3039 50.20 4.95
12 308.25 0.1775 53.38 14.72
13 366.32 0.1306 63.46 26.91
. 14 391.96 0.2557 67.87 6.85
15 433.02 0.1039 75.01 39.86
16 446.15 0.0910 77.29 49.75
17 458.84 0.1982 79.61 11.21
18 469.19 0.2019 81.35 10.17
19 485.07 0.1878 84.11 11.21
20 504.93 0.1388 87.43 16.74
21 520.07 0.1690 90.17 14.16
22 535.52 0.1325 92.85 17.26
23 547 .90 0.2684 95.02 5.94
24 569.75 0.3166 98.50 3.78
25 616.89 0.4812 106.19 2.19
26 652.69 0.2970 113.13 3.35
27 746 .62 0.3346 129.49 3.40
28 775.27 0.3993 134.40 2.81
29 831.21 0.2145 144.04 7.33
30 891.29 0.2818 154.34 4.70
31 944,52 0.3471 163.74 2.64
32 1075.61 0.1144 186.44 18.59
33 1187.31 0.3042 205.85 3.79
34 1210.08 0.2481 209.85 4.70
35 1253.00 0.3147 217.26 3.79
36 1364 .51 0.2480 236.53 3.95
37 1379.68 0.1150 239.17 21.43
38 1399.18 0.1019 242 .49 27.97
39 1496 .83 0.2377 259.44 3.79
. 40 1558.82 0.2448 270.11 3.97
41 1590.06 0.3228 275.52 2.68



Peak Locate Analysis Report

Peak

'.' No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55

Centroid Centroid
Channel Uncertainty
1639.49 0.3891
1653.45 0.3784
1706.81 0.0817
1735.03 0.3098
1872.25 0.2805
1956.13 0.1939
2034.62 0.0717
2477 .65 0.4147
3220.77 0.3068
3371.39 0.1798
3522.59 0.0762
3629.09 0.2903
3845.77 0.2341
4029.50 0.2043

1.000 sigma

Errors quoted at

4-04-96 10:16:59 AM

Energy

(keV)

284,
286.
295.
300
324.
338.
352
429,
558.
584
610.
628.
667.
698.

14
92
91

.70

66
97

.78

21
64

.80

86
81
05
72

Peak

Significance

w

~
MWREHEFUNRNWONWNSNNN

w

.06
.25
.85
.41
.91
.38
.79
.06
.69
47
.29
.72
.73
.27

Page
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Peak Analysis Report

4-04-96 10:17:13 AM

Page 4

R e e R S S S S R R R e S S S e e b T L S b s e e e

ANALYSTIS
BB T e L R

*

Detector Name:
Sample Title:

PEAK

Peak Analysis To Channel:

Peak ROI ROI

No.

OO~ H~wN

start end

34-
60-
72-
92-

107-
145-
154-
209-
226-
264-
285-
303-
360-
386-
427-
440-
452-
464~
478-
498-
513-
529-
545 -
563-
608 -
647 -
741-
773-
823-
883-
940-

1067-

1182-

1204-

1250-

1358-

1370-

1389-

1490-

1549-

1580-

1636-

40
66
79
98
114
153
163
216
235
274
295
313
371
397
438
452
464
475
491
511
526
541
554
576
623
659
753
778
838
898
952
1083
1191
1218
1257
1369
1388
1408
1503
1566
1596
1646

DETO1
NOPI-122-GAM4
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak Energy
centroid (keV)
38.11 6.52
63.28 10.89
75.81 13.06
94.95 16.38
110.87 19.14
149 .41 25.83
159.14 27.51
212.17 36.71
231.60 40.08
269.63 46.68
289.97 50.20
308.29 53.38
366.38 63.46
391.82 67.87
433.03 75.01
446 .17 77.29
459 .51 79.61
469 .54 81.35
485 .47 84.11
504.61 87.43
520.42 90.17
535.88 92.85
548.41 95.02
568.48 98.50
612.79 106.19
652.81 113.13
747.12 129.49
775.46 134.40
831.06 144 .04
890.44 154 .34
944 .65 163.74
1075.49 186.44
1187.41 205.85
1210.52 209.85
1253.23 217.26
1364.34 236.53
1379.53 239.17
1398.72 242 .49
1496 .46 259.44
1557.98 270.11
1589.18 275.52
1638.86 284 .14

4-04-96 10:16:22 AM

1
4096
Net Peak Net Area
Area Uncert.
.52E+02 71.76
.98E+03 75.20
.57E+03 104.43
.47E+03 109.58
.29E+02 79.59
.29E+02 62.69
.42E+02 68.59
.17E+01 52.54
.59E+02 64.21
.21E+03 107.25
.12E+02 67.78
.78E+02 72.14
.15E+03 94.03
.87E+02 77.16
.60E+03 116.61
.18E+04 138.11
.76E+02 91.04
.77E+02 79.66
.54E+03 88.64
.98E+03 105.62
.53E+03 95.44
.17E+03 100.97
.71E+02 62.50
.88E+02 76.22
.72E+01 80.27
.42E+01 69.85
.87E+01 66.58
.30E+01 32.50
.25E+02 81.78
.13E+02 77.16
.00E+02 63.54
.44E+03 94,37
.62E+01 45.13
.66E+02 61.21
.37E+01 32.64
.46E+02 47.97
.75E+03 83.19
.78E+03 84.58
.80E+02 48 .46
.51E+02 67.16
.55E+01 56.68
.40E+01 36.26

VO RFEFNRFRPHEFNFOWHENPFPON O ONWEREHWRWOUROAPRWONSNENPRPRPRPOOND PR N

REPORT

Continuum

WUN P NOUWSNUMHWORRHWRERPRERFORF P R R R R R 00— W N

Counts

. 74E+03
.33E+03
.11E+03
.29E+03
.89E+03
.07E+03
.30E+03
.82E+02
.13E+03
.14E+03
.15E+03
.12E+03
.42E+03
.36E+03
.75E+03
.71E+03
.79E+03
.49E+03
.40E+03
.59E+03
.68E+03
.42E+03
.95E+02
.21E+03
.26E+03
.12E+03
.02E+03
.83E+02
.25E+03
.14E+03
.17E+02
.04E+03
.61E+02
.52E+02
.26E+02
.39E+02
.98E+02
.29E+02
.78E+02
.87E+02
.99E+02
.30E+02

*h%kk



Peak Analysis Report

Peak ROI ROI
'No . start end

43
44
45
46
47
48
49
50
51
52
53
54
55

=
[

= B8
|

1646-
1696-
1727-
1868-
1945-
2027 -
2465-
3215-
3364-
3508-
3615-
3836-
4023-

1661
1716
1740
1877
1961
2045
2482
3226
3384
3536
3635
3855
4035

= First peak in
Other peak in
= Fitted singlet

Errors quoted at

Peak

centroid

1654.
1706.
1734.
1872.
1955.
2034.
2475.
3221.
3372.
3522.
.24
3846.
4029.

3626

a multiplet region
a multiplet region

1.000 sigma

87
74
32
52
00
64
35
66
50
74

76
35

4-04-96 10:17:13 AM

Energy
(keV)

286.
295.
300.
324,
338.
352.
429.
558.
584,
610.
628.
667.
698.

92
91
70
66
97
78
21
64
80
86
81
05
72

Net Peak Net Area
Uncert.

0O 0 WNWULWLINO WL L =

Area

.64E+02
.05E+03
.56E+01
.01E+01
.74E+02
.58E+03
.50E+01
.38E+01
.43E+02
.73E+03
.22E+01
.10E+02
.36E+01

47

31

.49
97.
46.

64
15

.37
55.
104.
49,
23.
48.
86.
35.
39.
18.

15
68
27
30
50
99
53
75
45

Co

LN~ WHEPPOUND NS

ntinuum
Counts

.18E+02
.18E+02
.59E+02
.57E+02
.27E+02
. 78E+02
.31E+02
.22E+02
.38E+02
.64E+02
.89E+02
.45E+02
.64E+01

Page
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Background Subtract Report

4-04-96 10:17:21 AM

Page 6

B B B B . . D D R R R b e e T g e s e R e e e e a1

BACKGROUND
1..'**********************************************************************

Fobkk

Detector Name:

Sample Title:
Peak Analysis Performed on:

DETO1
NOPI-122-GAM4

4-04-96 10:16:05 AM

Peak Energy Original Orig. Area Ambient
Background Uncert.

No. (keV)
1 6.
2 10.
3 13
4 16.
5 19
6 25.
7 27.
8 36.
9 40,

10 46.

11 50.

12 53.

13 63.

14 67

15 75.
26 77.
7 79.

18 81.

19 84 .

20 87.

21 90.

22 92

23 95.

24 98.

25 106.

26 113.

27 129.

28 134.

29 144,

30 154.

31 163.

32 186

33 205.

34 209.

35 217

36 236.

37 239.

38 242

39 259.

40 270.

41 275

W2 284

52
89

.06

38

.14

83
51
71
08
68
20
38
46

.87

01
29
61
35
11
43
17

.85

02
50
19
13
49
40
04
34
74

N

85
85

.26

53
17

.49

44
11

.52

14

Area

MO R RN EFRFR~NHFOAWHNPONOONWERWRWURARWONNENREREONRBEEN

.52E+02
.98E+03
.57E+03
.47E+03
.29E+02
.29E+02
.42E+02
.17E+01
.59E+02
.21E+03
.12E+02
. 78E+02
.15E+03
.87E+02
.60E+03
.18E+04
. 76E+02
.77E+02
.54E+03
.98E+03
.53E+03
.17E+03
. 71E+02
.88E+02
.72E+01
L42E+01
.87E+01
.30E+01
.25E+02
.13E+02
.00E+02
.44E+03
.62E+01
.66E+02
.37E+01
.46E+02
.75E+03
.78E+03
.80E+02
.51E+02
.55E+01
.40E+01

Uncert.

71
75

104.
109.
79.
62.
68.
52.

64

107.

67

72.

94

77.
116.
138.

91

79.
88.

105

63

48

67.
56.
36.

.76
.20
43
58
59
69
59
54
.21
25
.78
14
.03
16
61
11
.04
66
64

.62
95.
100.
62.
76.
80.
69.
66.
32.
81.
77.
.54
94.
45.
61.
32.
47.
83.
84,

44
97
50
22
27
85
58
50
78
16

37
13
21
64
97
19
58
.46
16
68
26

1.89E+02

9.54E+01

Backgr.

3.17E+01

3.21E4+01

SUBTRACT REPORT

*hAh%

Subtracted Subtracted
Area

VWA P NNRFREHRESNHFOWRNEONINOONWWERERWHWUOUROOPRWOND NN RPN PN

.52E+02
.98E+03
.57E+03
.47E+03
.29E+02
.29E+02
L42E+02
.17E+01
.59E+02
.21E+03
.12E+02
. 78E+02
.15E+03
.87E+02
.60E+03
.18E+04
.76E+02
.77E+02
.54E+03
.98E+03
.53E+03
.98E+03
.71E+02
.88E+02
.72E+4+01
.42E+01
.87E+01
.30E+01
.25E+02
.13E+02
.00E+02
.34E+03
.62E+01
.66E+02
.37E+01
.46E+02
.75E+03
.78E+03
.80E+02
.51E+02
.55E+01
.40E+01

Uncert.

.18E+01
.52E+01
.04E+02
.10E+02
.96E+01
.27E+01
.86E+01
.25E+01
.42E+01
.07E+02
.78E+01
.21E+01
.40E+01
.72E+01
.17E+02
.38E+02
.10E+01
.97E+01
.86E+01
.06E+02
.54E+01
.06E+02
.25E+01
.62E+01
.03E+01
.98E+01
.66E+01
.25E+01
.18E+01
.72E+01
.35E+01
.97E+01
.51E+01
.12E+01
.26E+01
.80E+01
.32E+01
.46E+01
.85E+01
.72E+01
.67E+01
.63E+01

WU AP OCOOP,PFWAPOAANOWONO NN ORFRPONOHERNYOYSNSNOOHEOWULMONO NN



Background Subtract Report 4-04-96 10:17:21 AM Page 7

Paak Energy Original Orig. Area Ambient Backgr. Subtracted Subtracted

.o. (keV) Area Uncert. Background Uncert. Area Uncert.
43 286.92 1.64E+02 47 .49 1.64E+02  4.75E+01
44  295.91 5.05E+03 97.64 2.87E+01 1.59E+01 5.02E+03 9.89E4+01
45 300.70 5.56E+01  46.15 5.56E+01  4.62E+01
46 324.66 8.01E+01 31.37 8.01E+01 3.14E+01
47 338.97 2.74E+02 55.15 2.74E+02 5.52E+01
48 352.78 7.58E+03 104.68 4.33E+01 1.65E+01 7.54E+03 1.06E+02
49 429.21 5.50E+01  49.27 5.50E+01  4.93E+01
50 558.64 5.38E+01 23.30 5.38E401 2.33E+01
51 584 .80 2.43E+02 48.50 2.43E+02  4.85E+01
52 610.86 3.73E+03 86.99 3.73E+03 8.70E+01
53 628.81 8.22E+01 35.53 8.22E+01 3.55E+01
54  667.05 1.10E+02 39.75 1.10E+02 3.97E+01
55 698.72 8.36E+01 18.45 8.36E+01 1.84E+01

M = First peak in a multiplet region

m = Other peak in a multiplet region

F = Fitted singlet

Errors quoted at 1.000 sigma
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B S T T D e S R e e

Fkokdk GAMMA SPECTRTUM ANALYSTIS *kAEA
B R b R

Report Generated On t 4-04-96 10:18:43 AM
Sample Title : NOPI-123-GAM4
Spectrum Description : NOPI-123-GAM4

Sample Identification : NP123 2

Sample Type
Sample Geometry

Peak Locate Threshold ;0 2.00
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 : 3-26-96 8:36:00 AM
Live Time : 80000.0 seconds
Real Time : 80010.0 seconds
Energy Calibration Used Done On : 1-16-96
- Efficiency Calibration Used Done On D 22727222727
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Peak Locate Analysis Report 4-04-96 10:18:53 AM Page 2

Fe oo o S ST T s T ok A A T S S e s R R b R e A b b e e e ook

Ft ek PEAK LOCATE REPORT Fkkkk
ﬂ..}**********************************************************************

Detector Name: DETOl
Sample Title: NOPI-123-GAM4
Peak Locate Performed on: 4-04-96 10:18:00 AM

Peak Locate From Channel: 1

Peak Locate To Channel: 4096

Peak Search Sensitivity: 2.00
Peak Centroid Centroid Energy Peak

No. Channel  Uncertainty (keV) Significance

1 37.70 0.5597 6.47 2.22
2 63.39 0.2477 10.87 9.98
3 76.11 0.2660 13.06 10.19
4 94.29 0.2871 16.34 8.6l
5 110.37 0.2815 19.18 7.93
6 114.27 0.4700 19.97 3.30
7 148.77 0.3636 25.73 2.47
8 158.73 0.4368 27.43 3.30
9 212.59 0.4433 36.78 3.02
10 269.51 0.1150 46.66 36.41
11 290.12 0.3317 50.17 5.04
12 308.08 0.1547 53.34 19.52
13 335.26 0.5179 57.97 2.78
. 14 366.12 0.1389 63.42 23.65
15 391.16 0.2883 67.67 5.13
16 432.80 0.0927 74.96 48.21
17 446 .00 0.0805 77.26 66.31
18 458.70 0.1662 79.53 15.46
19 468.93 0.2114 81.28 9.64
20 484 .65 0.1885 83.99 10.31
21 504.63 0.1256 87.37 21.62
22 519.53 0.1480 90.10 15.79
23 535.12 0.1353 92.78 17.05
24 548.29 0.2663 95.06 5.62
25 574.37 0.5440 98.64 2.13
26 651.72 0.3166 113.01 4.26
27 831.31 0.2651 144.10 4.55
28 890.61 0.3226 154.62 2.82
29 943 .94 0.3423 163.51 3.50
30 960.00 0.4123 166.41 2.57
31 967.56 0.4384 167.69 2.01
32 1075.75 0.1022 186.42 27.10
33 1209.40 0.3109 209.88 3.45
34 1364.04 0.2619 236.46 4.39
35 1379.07 0.1185 239.11 20.52
36 1398.61 0.0900 242 .45 33.51
37 1496.15 0.2123 259.52 5.48
38 1556.21 0.2935 269.67 2.30
39 1568.01 0.3600 272.08 2.47
' 40 1588.81 0.2703 275.41 4.24
41 1706.24 0.0705 295.81 50.45



> oca

Peak Locate Analysis Report

Peak

‘.’ No.

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

Centroid Centroid
Channel  Uncertainty
1733.64 0.2720
1871.98 0.3221
1934.02 0.3823
1955.44 0.2303
2033.79 0.0629
2248 .31 0.2658
2630.36 0.3324
2774.24 0.3046
2814.63 0.2465
3244 .27 0.2847
3369.26 0.1785
3521.31 0.0676
3662.52 0.2700
3844 .07 0.1935
4027 .91 0.2356

1.000 sigma

Errors quoted at

4-04-96 10:18:53 AM

Energy

(keV)

300.
324.
334.
338.
352.
389.
455.
480.
488.
562.
584.
610.
634.
666 .
698.

82
31
58
79
64
84
80
89
02
69
43
59
78
76
42

Peak

Significance

O]

w
WPHP WOUNPEPENONNWOENNDW

.08
.69
.46
.96
.75
.57
.52
.31
.04
.55
.88
.00
.32
.22
.02

Page
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Peak Analysis Report

4-04-96 10:19:01 AM

Page 4

B T T T x kU D e e g e e R R R e R R e R

ANALYSTIS
B B T T e e T e e T

*

Detector Name:
Sample Title:

Peak ROI
No. start
1 34-
2 60-
3 72-
4 92-
5 107-
6 114-
7 144 -
8 154-
9 211-

10 264 -

11 285-

12 302-
a3 329-
4 360-

15 385-

16 426-

17 440-

18 452 -

19 464 -

20 478-

21 498-

22 513-

23 528-

24 544 -

25 562-

26 646-

27 823-

28 885-

29 936-

M 30 952-
m 31 952-

32 1067-

33 1205-

34 1361-

35 1373-

36 1389-

37 1490-

38 1549-

P 1565-

40 1584-

41 1696-

42 1729-

PEAK

Peak Analysis To Channel:

ROI
end

40
66
79
97
114
118
152
162
217
274
295
313
340
371
396
438
451
464
474
490
510
525
541
554
577
658
838
898
949
975
975
1084
1218
1369
1388
1407
1505
1565
1573
1594
1716
1743

DETO1
NOPI-123-GAM4
Peak Analysis Performed on:
Peak Analysis From Channel:

Peak

centroid

37

63.

75.

94.
111.
115.
148.
158.
212,
269.
289.
308.
334.
366.
390.
432.
445,
459.
469.
484,
504.
519.
535.
548,

569

652.
831.
892.
943 .
960.
967.

1075
1210
1363
1379
1398
1496
1555
1569
1588
1706
1735

.79
16
79
71
07
66
83
68
54
51
78
04
72
19
70
69
95
04
18
77
25
99
48
59
.23
10
36
04
32
00
40
.41
.66
.92
.21
47
.88
s
.30
.51
.16
.02

Energy
(keV)

6.
.87
13.
16.
19.
19.
25.
27.
36.
46.
50.
53.
57.
63.
67.
74.
77.
79.
81.
83.
87.
90.
92.
.06

98.
113.
1l44.
154.
163.
166.
167.
186.
209.
236.
239.
242.
259.
269.
272.
275.
295.
300.

10

95

47

06
34
18
97
73
43
78
66
17
34
97
42
67
96
26
53
28
99
37
10
78

64
01
10
62
51
41
69
42
88
46
11
45
52
67
08
41
81
82

REPORT

4-04-96 10:18:15 AM

Net Peak Net Area
Uncert.

HEOMRMHMRWEARENNPORFEFNMNWNNWWNOORUOUNPRPPRPUOUDNDREREREWOREWNDNDOREONDRE

1

4096

Area

.58E+02
.46E+03
.08E+03
. 78E+03
.69E+02
.35E+02
.47E+02
.06E+02
. 14E+02
.29E+03
. 78E+02
.61E+03
.00E+02
.55E+03
.49E+02
.04E+04
.88E+04
.58E+02
.98E+02
.57E+03
.29E+03
A45E403
.65E+03
.74E+02
.43E+02
.14E402
.89E+02
.50E+02
.44E+02
.03E+02
.57E+01
.65E+03
.S54E+01
.72E+01
.53E+03
.59E+03
.58E+02
.27E+02
.18E+02
.02E+02
.98E+03
.73E+02

74
85

112.
101.
82.
52.
70.
69.
54,
118.
73.
88.
81.
104.
87.
147.
168.
107.
80.
93.
120.
101.
110.
73.
95.
76.
91.
81.
75.
40.
35.
11e6.
66.
43.
80.
103.
61.
71.
38.
46.
121.
52.

.95
.08
50
46
10
22
44
62
64
58
90
93
99
40
80
29
30
65
37
77
52
06
10
96
24
21
35
91
27
18
87
09
29
81
42
48
37
21
32
11
69
68

Continuum

OV P OO OUOHRORHRPRHREHREEBRREPREPEPONNMENPERERERRERRERENDWRN RS

Counts

.96E+03
.72E+03
.52E+03
.22E+03
.05E+03
.04E+03
.45E+03
.39E+03
.02E+03
.54E+03
.35E+03
.57E+03
.64E+03
.09E+03
. 78E+03
.65E+03
.37E+03
.53E+03
.56E+03
. 70E+03
.93E+03
.82E+03
.89E+03
.35E+03
.76E+03
.31E+03
.59E+03
.43E+03
.23E+03
.02E+03
.94E+02
.60E+03
.55E+02
.53E+02
.73E+02
.07E+03
.80E+02
.21E+02
.12E+02
.34E+02
.35E+02
.43E+02

FAkkk



Peak Analysis Report

Peak ROI ROI

'No . start end

43
44
45
46
47
48
49
50
51
52
53
54
55
56

1864-
1920-
1946-
2022-
2243-
2624 -
2763-
2806-
3239-
3360-
3507-
3653-
3835-
4022-

1877
1939
1961
2044
2254
2635
2781
2821
3251
3382
3535
3668
3855
4035

M = First peak in

= B
|

Other peak in
= Fitted singlet

Errors quoted at

Peak

centroid

1870.
1929.
1953.
2033.
.36

2248

2628.
2773.
2814.
3244,
3370.
3521.
3660.
3845.
4027.

a multiplet region
a multiplet region

1.000 sigma

50
70
96
82

65
35
48
98
33
19
68
06
63

4-04-96 10:19:01 AM

Energy
(keV)

324,
334,
338.
352.
389.
455,
480.
.02
562.
584.
610.
634.
666.

488

698

31
58
79
64
84
80
89

69
43
59
78
76

.42

Net Peak Net Area
Uncert.

HEOOARWO KWV H O

Area

.28E+02
.08E+01
.62E+02
.28E+04
.51E+02
.23E+01
.09E+01
.67E+01
.61E+01
.17E+02
.49E+03
.20E+01
.65E+02
.11E+02

48.
70.
61.
141.
42,
36.
51.
45.
32.
58.
107.
33.
46.
19.

13
50
90
12
03
73
91
73
72
46
53
71
83
34

Continuum

MwNhONEENNPPPPLOEREPRPEN

Counts

.84E+02
.11E+02
.30E+02
.05E+03
.02E+02
.18E+02
.56E+02
.00E+02
.36E+02
.60E+02
.15E+02
.08E+02
.25E+02
.64E+01

Page
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Background Subtract Report

4-04-96 10:19:09 AM Page 6

FP o Tl T T S R R e T o T A S o s s s d S s S S S R e b e e e R e R e R e R e e e e A

BACKGROUND SUBTRACT REPORT Fhkkk
1.'}**********************************************************************

etk

Detector Name:

Sample Title:
Peak Analysis Performed on:

Peak Energy Original Orig. Area

No. (keV)
1 6
2 10.
3 13.
4 16
5 19
6 19
7 25.
8 27.
9 36

10 46 .

11 50.

12 53.

13 57.

14 63.

15 67.
a6 74.
7 77.

18 79.

19 81.

20 83.

21 87.

22 90.

23 92.

24 95.

25 98.

26 113.

27 144,

28 154,

29 163

M 30 166.
m 31 167.

32 186.

33 209

34 236.

35 239,

36 242,

37 259.

38 269.

39 272.

40 275.

41 295,

§@:2 3o00.

.47

87
06

.34
.18
.97

73
43

.78

66
17
34
97
42
67
96
26
53
28
99
37
10
78
06
64
01
10
62

.51

41
69
42

.88

46
11
45
52
67
08
41
81
82

DETO1

NOPI-123-GAM4

Area

R oOoPRFRFRWRAPRRNNPOFPENWNNWWNOORPRPUNPRPRROUODNDDEHERPRWOHEWLNDNDNDOGOEODE

.58E+02
.46E+03
.08E+03
.78E+03
.69E+02
.35E+02
.47E+02
.06E+02
. 14E+02
.29E+03
.78E+02
.61E+03
.00E+02
.55E+03
.49E+02
.04E+04
.88E+04
.58E+02
.98E+02
.57E+03
.29E+03
.45E+03
.65E+03
. 74E+02
.43E+02
.14E+02
.89E+02
.50E+02
.44E+02
.03E+02
.57E+01
.65E+03
.54E+01
.72E+01
.53E+03
.59E+03
.58E+02
.27E+02
.18E+02
.02E+02
.98E+03
.73E+02

Uncert.

74
85

112.
101.

82

52.
70.
69.
54,

118
73

88.
81.
104.
87.
147.
168.
107.
80.

93
120

81

35

46
121

52.

.95
.08
50
46
.10
22
44
62
64
.58
.90
93
99
40
80
29
30
65
37

.77
.52
101.
110.
73.
95.
76.
91.
.91
75.
40.
.87
116.
66.
43.
80.
103.
61.
71.
38.

06
10
96
24
21
35

27
18

09
29
81
42
48
37
21
32
.11
.69
68

4-04-96 10:18:00 AM

Ambient

1.89E+02

9.54E+01

2.87E+01

Backgr. Subtracted Subtracted
Background Uncert.

YT

3.17E+01

3.21E+01

1.59E+01

a5

Area Uncert.

1.58E+02 7.50E+01
2 .46E+03 8.51E+01
5.08E+03 1.12E+02
1.78E+03 1.01E+02
5.69E+02 8.21E+01
2.35E+02 5.22E+01
2 .47E+02 7 .04E+01
3.06E+02 6.96E+01
1.14E+02 5.46E+01
8.29E4+03 1.19E+02
3.78E+02 7.39E+01
1.61E+03 8.89E+01
1.00E+02 8.20E+01
2.55E+03 1.04E+02
5.49E+02 8.78E+01
1.04E+04 1.47E+02
1.88E+04 1.68E+02
7.58E+02 1.08E+02
5.98E+02 8.04E+01
1.57E+03 9.38E+01
6.29E+03 1.21E+02
2 .45E+03 1.01E+02
3.46E+03 1.15E+02
3.74E+02 7.40E+01
2 .43E+02 9.52E+01
2.14E+02 7.62E+01
3.89E+02 9.13E+01
2.50E+02 8.19E+01
1.44E+02 7 .53E+01
1.03E+02 4.,02E4+01
8.57E+01 3.59E+01
4. 55E+03 1.20E+02
7.54E+01 6.63E+01
7.72E+01 4 .38E+01
1.53E+03 8.04E+01
4.59E+03 1.03E+02
3.58E+02 6.14E+01
1.27E+02 7.12E+4+01
1.18E+02 3.83E+01
1.02E+02 4,61E+01
8.95E+03 1.23E+02
1.73E+02 5.27E+01



- ..

Background Subtract Report

4-04-96 10:19:09 AM

Prak Energy Original Orig. Area Ambient
Area

-o . (keV)
43 324.
44 334,
45 338.
46 352.
47 389.
48 455.
49 480.
50 488.
51 562,
52 584.
53 610.
54 634.
55 666.
56 698.

M =

w8
i

31
58
79
64
84
80
89
02
69
43
59
78
76
42

N RPOWOhwWwa~NUEREREFE WO

.28E+02
.08E+01
.62E+02
. 28E+04
.51E+02
.23E+01
.09E+01
.67E+01
.61E+01
.17E+02
.49E+03
.20E+01
.65E+02
.11E+02

48.
70.
61.
141.
42,
36.
51.
45,
32.
58.
107.
.71
.83

33
46

19.

Errors quoted at 1.000 sigma

Uncert.

13
50
90
12
03
73
91
73
72
46
53

34

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

4, 33E+01

Backgr.

Background Uncert.

1.65E+01

Page
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Subtracted Subtracted
Uncert.

Area

HFRrYohwoo~JukrHERPR o

.28E+02
.08E+01
.62E+02
.28E+04
.51E+02
.23E+01
.09E+01
.67E401
.61E+01
.17E+02
.49E+03
.20E+01
.65E+02
.11E+02

R WRUOUWPAUDWPRRFREON &

.81E+01
.05E+01
.19E+01
.42E+02
.20E+01
.67E+01
.19E+01
.57E+01
.27E+01
.85E+01
.08E+02
.37E+01
.68E+01
.93E+01





