Yir, ¥, H, Belcher, Ares Monazger
U, & stomic cnergy Comrcission
i, &, Box 68

Miaredaborg, Ohlo

iear Mr, Belcher:

{hi report covers the work done by the Calerinetry Hesearch Group in
measuring the power generated by each of the 228 bisruth siuge which were
irradizted in four adiscent channels in the Hanford D pile, The activity of
polonium 210 in curter at 12 o'clock noon on Hovember 20, 1851, i glven for
each =lug in Tebies 1, &, 3 and 4, These values were obtalned by back decaye
ing ench measured vaiue to the time the siug: were removed {-0m the plle, The
agquations and constants veed are the vume as those recorded In & previous
commrunication (Mound aboratory letter dated January 31, 1982 No, Hi-2«15).
In order to check the veildity of there equations, ten zlugs were calorimstered
shortiy ofter the time of remcval from the plle and agaln st © iater date. lhece
cata are included in Table b slong with the vaiues obizined from eleven other
siugr which airo hi ! been caloriretered twice,

4 singie oiug ($00606) was salopimetered six times during = twenty-veven day
period beginning with the fifteenth cay after the slug was removed from the
sile, The rasulls are =hown In Tabie 8, Simllar data were taken with s necond
zlug (#5450) from « fifth channel (tube #2384-00). The result: obizined with
thi= =iy are shown in I=hle 7,

If you dealre any further fnformation concerning these calorimetric deterninn-
ticns we will be plensed to herr from you.
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Mr, F. H. Beicher -iw February 24, 1958

£ 2etalled final report on thiz re=earch work wiii be prepared by the Culoriretry
Zarearch Croup at Mound i aboratory. This report will contaln 2 deseription of
the culiorimetry equipment and techniques and the resulty obtalned, It iz hored
th:t this report might later be publizhed In The Journsl of Heaclor Felence an3
Technology providing mutual zecurity restrictions will permit, We would, of
courie, weicome your editing and refereeing the zrticle before it appeared in

the journal, An expre=sion of your feelings with respect o this procedure would
be uppreciated,

Lr, wdward B, Montgomery of Hanford Is very much interected in there resaudt.,

Very traly yours,

’

JQpreph J. Burbage
cxecutive iArector

Crovefy

Hstribution:
copy 1,2,3 - F. H, Belcher
4 -7, J, Burbage
5~ G, R, Grove
6,7 = Centrel File




TABLE 1

CURIE VALUES AT THE TIME OF REMOVAIL OF SLUGE
FROM TUBE NG, 2378-DR

Slug Number Co' (Curles) Slug Number col (c
8756 3, 987 5784 24, 626
8756 10,678 8785 24, 125
8757 11,726 878¢ 23, 963
3768 12, 738 8787 24, 184
8759 18, 89¢ 8788 24, 064
3760 14, 503 8789 23, 794
8761 16. 802 3790 23, 829
8762 15. 476 8791 23, 411
3763 18, 983 8792 23, 258
5764 17. 608 87983 22. 783
8766 18, 147 8794 22, 173
8768 18, 563 8796 21, 443
3767 19, 000 8798 20, 397
2768 19, 800 8797 19, 180
3789 19, 496 8793 17, 538
8770 19, 476 8799 16, 454
8771 19, 851 8800 13, 487
5772 20, 312 8801 13, 108
773 21. 267 8802 13, 845
8774 21, 956 8803 14, 155
8775 29, 227 B804 14, 038
5776 29, 780 8805 15, 644
8777 23, 434 8808 13. 071
8775 24, 025 8807 12, 364
8779 24. 472 8808 11, 804
3780 24,734 8909 10, 834
5781 24, 990 8810 9, 845
6782 24, 914 8811 8. 511

8783 24, 838

Total on 11-20=51 ~ 12 o'clock noon = 1064, 4 curles
Total on 11-28-061 « 12 o'clock noon = 1081, O curtes
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TaBLET

CURIE VALUES AT THE TIMi OF REMCOVAL OF ZLUGE
FEOM TUBE NQ, 237701

fhug Number ? §Curi8*‘2 Siuﬁ Number gi‘ écmmz

8818 10, 591 8842 24, 024
£e14 11,873 8543 23, v17
8815 12, 698 8844 24, 145
8816 13, 76C 8861 a4, 108
8817 14,5673 8862 23. 605
2818 16. 477 8863 23, 383
8819 18, 280 2854 23, 348
3820 17.015 £86% 23, 308
8821 17. 634 8856 22,875
882e 18, 136 8867 22,372
8823 18, 860 8868 21, 633
8824 18, b9l 8869 20, 618
382b 19, 818 8860 16, 376
8820 18, 602 8801 17, 828
8827 10, 429 8862 16, 789
8828 19, 702 8863 13. 848
3329 20, 463 3864 13. 668
8830 21,172 8866 14, 168
8831 21,894 8866 14. 403
5882 22, 105 8867 14,313
8438 22, 666 5868 13, 942

3834 23. 392 8860 13,335
8835 23. 861 8870 12,825
8338 24. 376 8871 11. 762
3837 24, 042 8872 16, 830
8238 24, 838 8873 9, 808
883% 24, 835 8874 8,843
8e4c 24, 720

Total on 11-20«51 12 o'clock noon =1067, ¥ curles
Total on 11-268-561 12 o'clock noon =1084, 6 curles




FaBic M

CURIZ VALUZE AT THE TIME OF REMOVAIL OF RLUGSE
FROM TUBE NO, 2476-DR

1

Slug Number o (Curies) Slug Number gzigcm@)
8080 8, 445 5013 24, 794
3090 10. 874 8018 24.288
8921 11.804 8020 24, 070
8992 12.821 8021 24.418
8903 13, 880 6022 24. 421
8954 14, 83C 8023 24, 268
8005 15,875 8024 23. 788
4588 18, 438 9025 23,778
8oY7 17,234 w28 23,579
A998 17. 308 2027 23. 135
8099 18, 870 9028 22.470
8000 18, 825 8029 21.87C
9001 12, 374 9080 20, 876
9002 19, 863 9031 19,822
8083 (8C083) 18, 466 9032 17,563
8004 19, 800 9033 15, 141
8006 19, 851 8084 12. 508
9008 20, 855 9035 12, 642
8007 21,837 8036 13, 799
9008 22, 289 8037 14. 278
8009 22, 654 9038 14,184
9010 28, 038 903 13,378
3011 23, 746 8040 13, 324
8012 24, 238 9041 12,863
9013 24.731 8042 11.780
014 24, 959 8043 10. 827
8015 24,998 3044 9, 798
9018 25. 158 2045 8.828
9017 24,944

Total on 11«20«81 12 o'clock noon = 1086, 6 curies
Total on 12.28-51 12 o'clock noon = 1102, b curies
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raBis IV

CURIE VALU=S AT THE TIMi OF REMOVAL OF FLUGS FROM
TUBE NG, 2477-0R

Slug Number c,! (Curtes) Slug Number &, (Curtes)
0048 9, 567 9075 26, 277
9047 10. 875 9078 24,939
9048 12, 002 8077 24, 545
8045 13,116 9078 24, 563
9050 14,112 8079 24, 593
6061 15. 069 9080 24. 552
9052 16, 031 9081 24, 139
2053 16. 767 9082 24,133
9064 17. 528 5038 24, 144
9056 18, 141 9084 , 23. 603
9056 18, 758 9085 23, (89
6057 1. 281 0086 22. 275
9058 19, 759 9087 21, 379
9050 20. 169 2088 20, 079
5060 20, 411 9089 18, 420
5061 2. 361 9090 15, 981
9062 20, 813 5031 13, 258
9083 21. 148 5002 18. 550
2084 22, 023 $093 14, 487
5085 22. 58 9094 14, 562
5088 22. 787* 9095 14, 738
9087 23, 870 9096 14, 328
5088 24, 072 8037 1. 789
9069 24. 828 8095 i3, (24
9076 25, 615 6089 12,120
91 25, 332 9100 11, 188
9072 25, B47 9101 1. 159
9073 25. 423 9102 B, 62
9074 26, 373

Total on 11-20-61 12 o'clock noon =1080, g curies
Total on 11-28<51 12 o'clock noon =1128, 1 curies

* Corrected value quoted as 22, 703 In letter 52-2-19,

/’



COMPARATIVE MEaATUREMUENTE OF TWa

Slug Number Calorimeter
Used
8062 54
0062 b4
8074 54
074 56
8052 o4
g082 56
2088 b4
goag 54
8061 54
P0¥1 58
5063 54
0e8 54
03¢ 54
G008 50
9008 54
8008 54
3102 o4
8102 56
w088 54
80883 56
83C7 58
8807 o8
8741 b6
8791 be
8756 54
8766 56
8264 56
2864 b6
8832 54
8832 56
8855 b4
3856 58

TABLL V

Days After

Femoval from Plle

2116
46,11
20, 00
47.39¢
20.11
48,17
20, 82
46, 0C

14.98
49, v

21. 88
45,00

16. 16
48, 99

15,98
48,13

22,11
45, &7

20, 99
48,15

68, Cb
66, 00
57.98
88, OC

6e, 00
€8, 00
7200
72. 00

72, 00
72, 00
72, 00
72, C0

VIY-CNE SLUGE

C ]'Chuies

15, 9807
15, 9879

26, 3730
26, 3778
24.1331
24, 1289

20, 0792
20, 0997

13, 2654
13, 2504

14, 4374
14, 4343

14, 3631
14. 2928

13, 0235
13. 0868
8, 9783
3, u451

20, 0762
20, 0791

12, 36836
12,8718

23, 8810
28, 440G

v, 3870
8, 3737
13, 5883
13, 6647

22, 1045
22,1185

23, 3082
23, 8467

Percent Deviation
from Mean

G, G282
G, 022
0. C10
. 010
¢, Gog
0, 00w

G, 061
G, 061

0. 087
¢, 087
£, 011
. 011
Q. 287
G, 2a7

0, 063
G, 63

0. 188
0. 168
\f}. m
G, 033
0,083
C. 126
¢. 126
C. 038
0' G&ﬁ

¢, 014
0, 014

0. 032
¢. 032

0, 087
C. 087



Table V (contd)
Comparative Messurements

“lug Number Calorineter  Days Alter 1 ~ Percent Deviation
Lsed Removal from e {';‘ﬂ (Curiez) from Mean
228
8814 b4 74,00 11.6734 ¢. 152
8814 56 72, 00 11, 7088 Ca 162
Bad4l 56 72,00 24, 3865 0. C08
£841 54 72,00 4. 3614 g, Q0@
2007 58 72, 00 41.8370 ¢, 086
2007 54 72, GO 21, 8887 G, Cee
9004 58 72, 00 23, 7358 0. 045
G4 58 78, 00 23. 8071 G, 045
5CRe 56 72, 00 24,4214 0,017
preg 56 78. 00 24. 4207 c.o017

The calculated probeble error from theze measurements iz 0, (85%
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FAEBLS VI
MUL ITWL & MEASUREMENTS OF SLUG KO, 8088

Days After Femoval  Calorimeter (o (Curles) Cgl(ﬁur{eﬁ)
From File Used gzwfmggz (€, Back Decayed)
16. 11 54 22. 9244 22, 7658
24.C1 54 21,4542 22, 7932

36. 69 54 €0, 1822 22, 7985

43. 68 54 18, 4897 22, 7633

45. 98 56 19, 2796 22, 7137
72.00 54 18, 3436 22,7978

Lays After Removal

Fron: Plle

17,13
28. 08
37.13
48.08
40,08
72,00
72, 00

MULTIPLE MEASUREMEN T QF RLUG NG, 9483
Cyl (Curtes

@2 ck DGO&!@

Calorimeter C_(Curies)

Used  (Mésured)

gi . 3

54 18, 0044
54 18, 9598
54 16, 3256
58 15. 6770
54 15, 3517
56 13, 6895
54 13, 8989

neglecting line & probable error is 0, C5€ percent

probable error = O, (40 percent

TABLLZ VI

18, 4092
18, 3166
18, 3400
18, 2061
13, 30486
18, 30

18. 3182

probable error = 0, 137 percent,

Deviation from
lean

- (208
+ Q085
+ . 00u8
+ . 0088
- 00130
+ 0108

Deviation from
Mean

- 00k
+ 08561
- 0086
. 0280
. 0186
LONTE
. 0049

§ &£ 3 3 %
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