o~-Spectrometry Data

ROI Data, Peak Data, and Spectra



The fitting was done using TableCurve. The reported equation is in the form

Iny =A + Bx
To get a and b for the form
y = ae™
use the following equations.
a=eh
b=B

Where A and B are the values reported from TableCurve on the spreadsheet.
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MCE % ¢ ACE 0i-05-93 AT 14:2133%  RT @ 23534, LT ¢ 34388,1
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SHAPE : Fuhm = 0,03MpV Futa = 0.1iMeV

ID : #o close library mabch
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it Maestro II - b:\b-i_spec\bi388b.chn
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Maestro II - b:\b-i_spec\bi325b.chn
services ROI Presets Acquire Display

Files Calcuiate
Display
8 gBuf fex
MCBR 1 Segit 1
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ROI : Off
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b fo Time
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= m—— = 16:22:20
Marker: 212 = uncalib Counts: A EG&G ORTEC

Printing complete.
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RANGE @ 249 to 298
AREA : Gross = 1079
CEMTROID : 283,14

EHAPE : Fuha =




0

o -

Pl RN

oy
<

<
Pt

[ e B

s ek pes pea
LA B ad Y ees T W43

~-3 -
e R}

= e R
.

[OU

S - I e

Lue)

DO 4D D Oy D D 3 O

L e I See ]

" SR A R L p b R A

Lo T o R o R e B e s T B & = -~ o | e

<o

D OED ED I D D O D D

<o

3 MO s D e

o
R I S LT o b I S

[£%)
~3
wn

610

N,
W N -3 o
Low NN 0 N 5 5 I IR = I 7% B 2 & ey

[ B o =

[ S Y i T e S e e B &

<

=

Lo B e RS w I s o IR wo J's SO & O 12 B e

Cr D o O

DO DD Dy oy D

L v

el

R

e KT

€ e

Lo B B oo B R - B

sl

€3 e (=3 B S P TU e D s CD G

o~ pr I O

&
-
[ . |

798

= M

[ v i B o B =T == i 2o T o B oo B o JF oo S o I

Lo e ]

=

. &I D D T3

[N o T o T TR SRR et

o~
a

D S D

Lo )

D 3OO DD DD DD D DD D e

o N3 e

114
34
646

~
i

o~

D OO DD DO DD O

I\

a

TS e

Lo I e J e B o B %

Lo - I o e B o B )

[ B - = B T - e

Lanii e

€ e D & 9D I

Foe B o B vn T e B o T s B

L=

237
518
167

ot

L D e




Flles Calculate Services ROl

Maestro Il - b:N\b-i_spec\bi358b.chn
Presets Acquire Display

Display
y8gBuf fex
MCB# 1 Seqtt 4
LIREExpand
Ut ! Log

Hz ' 512

ROT : Off

Presets
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ROI Cnt
KOI Int

Marker:
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4,968 MeVl

Counts: A

Printing complete.
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y=a+bexp(-x/c)
0.9830743931952
-0.185551138192
9.521619577E-24
-5.37329612985

XY Pt#

SO0 ®NOONHEWN

CHANNEL

CHANNEL

TOTAL

PREDICTED
COUNTS
11
780894058738
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1.6182726076075
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0.6712809471766
0.5257788634362
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0.304703754796
0.2214516104006
0.1523368456531
0.0949587355661
0.0473242318651
§3.228427775206
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Th-228 Correction for B-I"pH6.00'B

Date Feb 12,1993
Equation Iny=a+bx

r2 0.96917023121574
A -84.130867179915
B 0.29719480038174

XY Pt#
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TOTAL

COUNTS

21
14

OO O

Y Predicted
34.5622073557304
25.646423631323
19.052709681111
14.164244327048
10.515177936521
7.8117181307524
5.8033197842884
4.3112820963331
3.2028483704248
2.3793937521875
1.7676499081966
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0.97556482123847
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0.3999870637481
0.29715010214855
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Th-228 correction for B-I'pH6.25°b

Equation

r
A
B

Iny=a+bx
0.9495394805
-49.628762553

0.15311673475

319
318
317
316
315
TOTAL

COUNTS

-—h
bOON®O

Y Predicted
9.75199156839
8.3675053445
7.17957405922
6.16029288894
5.28571864633
4.5353073485
3.89143163336
3.33896668814
2.86493496351
245820132746
2.1092114981
1.80976761098
1.5528356491
1.33238021197
1.14322274239
0.9809198808
0.84165908959
0.72216909551
0.61964304665
0.53167257869
0.45619124181
0.39142595922
0.33585537711
0.28817412763
02472621655
25.9169248875



COUNTS

Th-228 correction for B-1*pH6.25%D

bx
y=ae
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310 320 330 340
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350



Maestro II - a:\b-1 spec\bi65@8b.chn

Files Calculate 3ervices ROI Presets Acquire Display
Display

MCB/EITEN
MCBY# 1 Segh
IIRGExpand
Ut . Log
Hz ' 512
ROI @ Off

Presets
Rl Tm
Lu Tm
A | ROI Cnt
/o N ROI Int

;o R Tine

;o Dol ) o, Rl Tm 319932

#f/ ; A AR : Lv Tn 319892

L N S - 4 Dead Tn 0.8
e - - ‘e - 82-82-93
PR — = — A9:24:19
Marker: 323 = 5.3960 Me! Counts: 14 EG&G ORTEC

Printing complete.



ACR 01-29-93 AT 15:32:33  RT & 319932.5 L7 : 319892.9
No detecisr descriphion wac entered
B-1¥pH4, S04k
ROI & 4-1  RANBE : 186 = §,5MeV o 232 = 4.91MeV
ARER : Bross = 14930 Net = 16493 +/- 138
CENTROID ¢ 215.67 = 4.82MeV
SHAPE : Fwhe = 0,06MeV  Fute = 0.i{MeV

D U-233 at 4,82HeY
Corrected Rate = 4,082 +/- .00

§ 4-2  RANBE : 244 = 3.094a¥ tp 321 = 5.39MaY
fREA : Bross = 3944 Net = 5300 +/- 143
CENTROID : 311.482 = 5.33Mal

SHAPE : Fwha =  (.04MeV  Futa = 0,12MeV

10+ Th-288 at 5,344y
Corrected Rate = (0,017 +/- §.0¢

ROT & 4-3  RANGE ¢ 326 = G.41MeV fc 348 = 5.53MeV
AREA : Bross = 293 Net = 93 +/- 28
CENTROID @ 331,66 = §.44MeV

CHAPE : Fuhs 0,030eV Futa = 0.06MeY

1D : Th-228 at 5.424eV
ferrected Rate = 2,000 /- 0,00
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COUNTS

Th-228 correction for B-1*"pH6.50*b

y=ae
L) L) l Ll Li L
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20
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0 3 N
300

310

320 330
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Th-228 correction for B-I'pH6.50°b
Equation Iny=a+bx XYPt# CHANNEL

R 0.98319121355562

A 62.798689045263

B 0.20065647965046

NOOONbLEON -

COUNTS

Sea3B88

Y Predicted
37.2855450377
30.506768706527
24.960454681396
20.422480513643
16.7095309776663
13.671635087473
11.186043007301
9.1523471130022
7.4883004544128
6.1268620162238
5.0130320043502
4.1016299475148
3.3559267548504
2.7457972874282
2.2465933530078
1.8381479655951
1.5039606244468
1.2305307310526
1.0068121834119
0.82376713322675
0.674000872223268
0.551463068853161
0.45120349479500
0.36917174378013
0.30205390245626
024713852435196
020220712171499
0.16544454240583
0.13536564083264
0.11075528060082
0.09061924507218
49.9333110362689



Maestro I1 - aib-i_gpec\bib75b.chn
@Fllea‘hgalcu‘ate. Services . ROI Presetmﬁﬂﬁcqulre Display

MCBH l qu 3
TSR Expand
Ut | Log

He . 256

RG1 © Off

Presets
Rl Tm
Lu Tm
ROT Cat
BT int

T ime
Rl Tm 81834
Lv Tm 81838
Dead Tm o B8
o o H2-19-93
............................................................................................................................................................................ 1316 : 43
Marker: Z2he = 4.912 M=V Counts: B EGEG ORTEC

Pfinting complete.
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No close library match

orrected Rate
ENTRGID
SHAPE 1 Fuha

r
AREA : Gross = 2233
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;Flles..Calculate Séruxces ROI Presets ﬁéqulré Display

Pi e
Dl%plaq

MCBE 1 ﬂﬁqﬂ 4
Full#Expanp
Ut Loy

Hz | 256

RO T : of f

Presets
Bl Tm
Lu Tm
RGi Cnt
Rl Int

Time
RI Tm 76465
Ly Tm Th464

. Dead Tm  H© .8

............................................................................

o 811 MeY

...................................................................

Counts: 1

A2-19-93
13:41:54
EG&G ORTEC

y complete.
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Th-228 CORRECTION FOR B-I*pH7.00°b
Equation Iny=asbx XY Pt# CHANNEL

2 0.88325756625561

A -24.636028114768

B 0.08089608251247

© O N OE N -
g

BBESREERELEE

d

;

W a b ON

Y Predicted
6.6717817241817
6.1533144204872
5.6751374554328
§.2341198478049
4.8273739264164
4.4522364223697
4.1062510306489

3.4928500338041
32214198407735
2.9710817850687
2.7401976 194438
2.5272555703661
2.3300613483301
2.1497290136832
1.9826725585737
1.8285081301683
1.6864969155448
1.5554384450132
1.434564590024
1.3230838993000
1.2202664256198
1.1254389462904
1.0378805551105
0.9573185967396
0.88202491718782
0.8143124065545
0.75103180454874
0.66266876888738
0.63884115224687
0.58919650507653
384.461379809660



COUNTS

Th-228 correction for B-I"pH7.00*b

y___aebx

10 :'"'l""l""I""l""|'"'l""l""l""l"":
7F A :
6F :
5 F -
4f =
3F A :
2 F -
1F -

:lIllIllllllllllllllllllllllIlllllllllllllllllllll:

0
290 295 300 305 310 315 320 325 330 335 340
CHANNEL



fFlles Caiculate Services ROI

,,,,,

nt
[
o

..........................................

Maestro I1 ='aiNb-i, spea\b1?35b chn
Presets ‘Acquire Display

MCB# 1 QEqﬂ 3
IR Ex pand
W Log

Hz 1 246

ROT : OFf

Presets
Rl Tm
Lv Tm
ROI Cnt
ROT Int

Marker: 259 4.944 Hel

Count=z. A

Tine
Rl Tm B7953
Lv Tm 87949
Dead Tm 8.8
#2-19-93
134652
EG&G ORTEC

“Bninﬁing complete.



ROI # 3-2

ROI # 3-3

0@ 02-16-93 A7 14:49:27  RY 1 87923.5 LT : 87949.3
Mo detector cescripiion was entered
B-I+pH7.25%h

EANBE : 166 = 4.05EMeV f¢ 23
AREA 1 Bross = 27374 Net = 27
CEMTROID : 216.42 = 4.7%HaV

SHAPE : Fwha = 0.03MeV  Fute = 0.09MeV

= 4,84V
56 4/~ 169

L
=3
n
5
c

D+ U-233 at &, 734V
Corrected Rate = 0.3i¢ +f- 6.00

RANGE : 2953 =  5.1iMeV to 338 =  5.30MeV
ARER : Bross = 5244 Net = 4017 +/- 109
CENTROID : 331.01 =  35.E7HeV

SHAPE : Feha = 0.03MeY Fuie = §.03MeV

Ib ¢ U-232 at 3.26MeV
Lorrected Rate = 0.046 +/- 0,60

RANBE : 340 £
AREA : Greoss = 99 Net = -
Could not properly fit the peak.

won
o
e
ibe
=
n,
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Maestro E1 - a:\b-i_spec\bi7?58b.chn
Presets fAcquire Display

valculate

Services ROIL.

MCBH 1 begﬂ 4
IR GExpand
Ut | Log

Hz 256

ROI @ Off

Presets
Rl Tm
Lv Tm

ROT Cuat
ROT Int

T ime
Kl Tm  BZZ256
Lv Tm 82254

-~ Dead Tm 8.8y

.......................................................................................

5.821 Mel

82-19-93
13:53112
EG&G ORTEC




nay g LoD
Rl ¥ &~

ACE 02-15-93 AT 14:3%:%7  RT ¢ 82256.0 L7 : BEEh4.3

Ne defecter description was entered

B-T#pH7.30%b

RAMBE ¢ lhk = 4.54MeV to 22B = 45.B%HeV
BRER : Bross = (9632 Het = 19621 +/- 141
CENTROID : 211,73 = 4.BO0MeV v

SHAPE : Fuha 1. 03MeY Futa = 0.0BHEV

Dy Th-229 at &, 80MeV
Corrected Rate = 4.23% +/- 0.00

RANBE : 281 = 5.17MeV o 320 =  §.38HeV
AREA : Gross = 4802 Net = 4731 t/- ¢

CENTRCID & 308.73 = 5.32Ke¥
SHAPE : Fuha = £.03MeY Futeg = 0.1iNHeV

I U-232 at S.32HeV
Corrected Rate = (.038 +H- 6.00

RANGE ¢ 323 = 5.40MeV to 33 = 5.474aV
ARER : Gross = &0 Net = 27 +i- 8
CENTROID @ 329.81 = 5.L3He¥

GHAPE : Fuhp = (,02HeV Fata = 0.04MeY

1D ¢« Th-228 at S.42MeV
Corrected Rate = (4,000 +/- 0.04

sl
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Th-228 CORRECTION FOR B-"pH7.50°B
Equation Iny=a+bx XY Pt# CHANNEL

2 0.97866441789191

A -54.173917633531

B 0.1708437821927

O WO NN DL WON -

FEREERELRE

3

NOO&UIU!OQO%

Y Predicted
9.065992180845
7.6422075506666
6.4420236728777
5.4303247754882
4.5775099044472
3.8586268393916
3.2626420251343
2.7418251580238
2311230421018
1.9482501891051
1642291410417
1.3843748777432
1.1669632980433
0.968369550255105
0.82920931842106
0.69896468781567
0.58921141254300
0.49667767366397
0.41867605797302
0.35292434271652
0.29749672081272
0.25077751283452
0.21139371884243
0.17819502179815
0.1502100723 1209
0.12662006826185
0.10673479773929
0.089972444375
0.07584256417091
0.063931736576618
12.062444428806



COUNTS

Th-228 correction for B-1*"pH7.50*b

bx

10 S Lok — :
o
8
6F .
5
af ]
af ]
o f A .
JE E
SO T el

CHANNEL

300 305 310 315 320 325 330 335



Maestro 11 ~ aiNb-i_spec\bi??5b.chn
Services ROl Presets fcquire Display

._F_l les Calrulate

Jr o ng
Hz . 256

ROTI : Off
Presets

Rl Tm

Ly Tm

RG1 Cnt
ROl Int

4.943 MeV nts

Time
El Tm  GOBEY
Lv Tm  66HGE
Dead Tm 8.8
AZ-19-93
13:58:18
EC&C ﬂFTkF
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4k 4Maestre 11 - 'aiNb—i.spectbiiua.chn
- Services ROl Presets  Acquirve Display

“}Df plau )

MCRE 1 anﬂ £
AR pand
13 . M’W

Hz . HiZ

ROL © OffF

Prezets
Rl Tm
Ly Tm
Rl Cnt
RO1 Int

. o Time
SR . . - Rl Tm 27"7
T S Lu Tn 2772
e B : o . Dead Tm  B.8x
S R , AZ2-19-93
S S SEEIEE 14190149

wﬂawkar: 34 = L.626 Hel) Counis. B | | EG&G ORTEC

Printing complete.



ROD & &-3

= 4, BhMeY
SHAPE ; Fwhg =  0.03MeV  Fute = .08MeV

1B : Th-229 at 4, BiMey

Corrected Rate = 1.038 +- 0.02

RANGE : 239 = %.25MeY to 288 = 5.42MeV
AREA : Bross = 242¢ Net = 3485 +/- 63
CENTROID : 279,77 = 5.37HeV

SHAPE : Fwha = §.(3MeV Fata = I.10KeV

1D : Th-228 at 5.34MeV
Corrected Rate = 1.237 +- 0.42

RANGE : 290 5.434eY to 313 = 3,36MeV
BREA : Gress = 229 Net = 18Y +/- 18
CENTROID : 298,16 =  G5.48MeV

SHAPE + Fehe =  0,03MsY Futa =  0.06MeV

1D 1 Th-228 at 9.42MeV
Corrected Rate = 0.048 +/- §.01

(Rt

fps)
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Calculate 8ervices ROT Presets e Display

MCBE 1 Seqlt 7
Full fmm
Ut 0 Loy

Hz 24k

ROI : Off

Presets
HI Tm
Lv T
Rl Cnt
ROI Int
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T ime:
Rl Tm T4
. , ; ' . Lv T TH24
o S C Dead Tm 0,0
' . B S 031693
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Maestro 11 | ‘
Files Calcviat: 3Jervices ROI Presets Acquire Display:

MCBE 1 Seght 3
Ful 1/[ESE]
UVt | Loy

Hz : 512

ROT : Off

Presets
Rl Tm
Lv Tm
ROI Cnt
ROI Int

» o ;H: Time

O [". Rl Tm 3839
~o . Lv Tm 3939
' T Dead Tm 0.0
S D Co 03-11-93
— — S— — 19:06 93
Marker: 234 = 4.831 eV Counts: 0 EG&G ORTE
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‘ . Maestro I1 - a-f "
ferwanes ROI Presets .

HCB& j Eﬁ B
Ful Mmﬁﬁ
L Loy
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Presets
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Maestro 11
Lalculate Services  ROI

- a:\b-i spec\b1900b chn
Presets fAcquire Display

.............................................................................................

MCEY 1 Seqt 4
Ful1/2FERY

Harkey .

253 = 5.021 MeV

Cuunts: 0

M Log

Hz ' 256

ROI : Off

Presets

Rl Tm

Lv Tm

ROTI Cnt

ROI Int
Time

Rl Tm 3159

Lv T 3159

Dead Tm 0.0
03-16-93
075636
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Maestro Il - ai\b-i_specSbicZ0aZ,chn
services ROI  Presets Acgquire Display

“Files Caicuiate

,,,,,

.............................................................

llll

Full '

Ut . Log
Hz : 256
ROY : Off

Presets
Rl Tm
Lv Tm
ROT Cnt
ROI Int
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Haestro Il - BicZ0bZ.chn

Files Calculate Services ROI Presets fcquire Display

Displa
MCB

MCBif 1 Seqlt 3
Fuum
Ut ! Log

Hz ' 512
ROI : Off

Presets
Rl Tm
Lv Tm
ROI Cnt
ﬁ ROI Int

‘ - Time
s Lo Rl Tm 6401
' N I Lv Tm 6401
Dead Tm 0.0x
04-01-93
16:12:32
Harker: 283 = 5.052 HeV Counts: 2 EG&G ORTEC

mamron s ———— ™ - o




MCR # 1 ACH O3-23-93 AT 12:47:12 RT @ 46401.5 LT @ &401.2
No detector description was entered
B-I-C*pHZ.0%*ad

ROI # 3-1 RANGE = 181 to 220

AREA @ Bross = 6484 Net = &378 +/- 84
CENTROID : 209.34
SHAFE @ Fwhm = 4.98 Chamels Fwtm = 15.50 Chammels

ROI # 3-2 RANGE : &87 to 331

AREA @ Gross = 7139 Net = 7100 +/- 86
CENTROID : 316.96
SHAFE @ Fwhm = .22 Chamnels Fwtm = 10.26 Channels
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Maestro Il - Bic40aZ.chn

Files Calculate GServices ROI Presets Acquire Display

Displa
ncam
MCBH#t 1 Seqlt 4
Ful l/m

Ut . Log
Hz ' 512

ROI @ Off

Presets
Rl Tm
Lv Tm
ROI Cnt
ROI Int

Harker: 252 = 5.016 MeV Counts: 0

Tinme

- Rl Tm 38465
"Lv Tm 38465

Dead Tm 0.0
04-01-93
16:16:15

EG&G ORTEC

Printing complete.



MCB # 1

'RDI # 4a-1

ROI # 4-2

ACH 03-23-93 AT 13:42:23 RT : 38465.9 LT : 38465.3
N detector description was entered
B~I-C#pH4 ., O*a

RANGE = 181 = 4.64MeV  to 227 = 4 . B8MeV
AREA : Gross = 5722 Net = 54651 +/~ 78
CENTRDID : 212.49 = 4 . 8OMeV

SHAFE @ Fwhm = 0. 02MeV Fwtm = 0. 08MeV

ID = Th-2289 at 4 . 80MeV

Corrected Rate = 0.147 +/=- 0,00

RANGE : 285 = 3.19MeV to 321 = 5« 39MeV
AREA : Gross = &8642 Net = 46713 +/~ 86&
CENTROID : 309.466 = 5.32MeV

SHAFE : Fwhm = 0. 03MeaV Fwtm = 0. 06MeV

ID : U-232 at S.32MeaV

Corrected Rate = 0,175 +/— 0,00
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1 & 4
190 i1 6 15 26 32 23 30
a2 20 20
200: 38 46 a9 134 163 180 126
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220 i O 1 0 0 O Q
1 0 2
230: Q 0 o 2 i 0 O
0 1 (o)
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230: Q O o] Q 1 2 0
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Maestro I1 - Bic40bZ.chn

Files Calculate Services ROI Presets Acquire Display

Displa
MCB

MCBH 1 Seqit 4
Fuum
Ut ! Loy

Hz . 512
ROI : Off

Presets
Rl Tm
Lv Tnm
ROI Cnt
ROI Int

Time
Rl Tm 8710
Lv Tm 8710
Dead Tm 0.0«
' o ' - - 04-01-93
N - - 16:19:49
Harker: 261 = 5.064 MeV  Counts: 0 EG&G ORTEC

Printing complete. : |




MCE # 1

.F\'O I # 4-1

ROI # 4-2

ACE O3-25-93 AT 15:05:37 RT = 8710.5 LT =
No detector description was entered
B-I-C¥pH4.0%ba

RANGE = 183 = 4.65MeV  to 225 = 4 . 87MeV
AREA : Bross = 6067 Net = 6040 +/- 79
CENTROID : 212.5%4 = 4.81MeV

SHAFE : Fwhm = 0.03MeV Fwtm = 0.08MeV

ID : Th-2289 at 4 . 80MeV

Corrected Rate = 0,693 +/=- 0.01

RANGE : 284 = 5.20MeV  to 3RP1 = 5.39MeV
AREA : Gross = &957 Net = 6£896 +/~ 85
CENTROID = 309.71 = 5.32MeV

SHAFE @ Fwhm = O.02MeV Fuwtm = 0. 05MeV

ID = U-232 at 5 «32MeaV

Corrected Rate = 0.792 +/~ 0,01

8710.2
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Haestro 11 - Bic60aZ.chn

Files Calculate Services ROl Presets Acquire Display

Dizpla
ncn/ﬁﬁﬁ
MCBHt 1 Seqlt 3
Ful 1

Ut ! Log
Hz ' 512

ROI @ Off

Presets
Rl Tm
Lv Tm
ROI Cnt
ROI Int

L Time

' o Rl Tm 36297
n I . Lv Tm 36297
) o vl © Dead Tm 0,0%
04-01-93
16:23:27
Harker: 253 = 4.916 MeV Counts: 1 EG&G ORTEC

Printing complete. |
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MCEB # 1 ACE O3-30-93 AT 13:34:48 RT = 36297.% LT
No detector description was entered
B—-I-C*pHé&é . O*ad

‘RUI # 31 RANGE = 170 = 4.94MeV  to 214 = 4. 74MeV
AREA 3 Gross = 6235 Net = 6184 +/- 81
CENTROID : 203.03 = 4. 69MeV
SHAFE : Fuwhm = O.O02MeV Fwtm = 0,.07MeV
ID : Th-230 at 4.69MeV
Corrected Rate = 0.170 +/=- .00

ROI # 3-2 RANGE @ 274 = S5.01MeV toe 316 = S5 .20MeV

AREA : Groass = 6976 Net = 6884 +/- 86
CENTROID : 304.98 = 5. 13MeV
SHAFE : Fwhm = 0.02MeV Fwtm = 0. 04MeV

ID : No close library match

3629
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