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LEGAL NOTICE

This report was prepared as an account of Government sponsored work.  Neither the

United States, nor the Commission, nor any person acting on behalf of the Commission:

A.  Makes any warranty or representation, express or implied, with respect to  the ac-

curacy, completeness, or usefulness of the information contained in this report, or that the

use of any information, apparatus, method, or process disclosed in this report may not in-

fringe privately owned rights; or
B. Assumes any liab ilities with respect to the use of, or for damages resulting from the

use of any information, apparatus, method, or process disclosed in this report.

As used in the above, "person acting on behalf of the Commission" includes any em-

ployee or contractor of the Commission to the extent that such employee or contractor

preeares, handles  or distributes, or provides  access to, any information pursuant to his em-

ploymentor contract with the Commission.
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DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 
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An experiment was performed to obtain data for the. determination 

of the most desirable. location of thermal neutron detectors for 

cQntrol inst~ntation in the region immed~ate~ below ~e-b~ . · ). 
· ~-silielci~ -- _ -~ 

~~~~A mockup I of ·:the bottom~;hie~~ -~8. B~~~~n._F~g-~_~i wr:s. pl~ced-~ I 
in the Lid Tank and t~nnal measurements were made beyond three 

lead thicknesses. The beryllium slab consisted of pellets (average 

density of slab 1.23 gm/cc) in a steel container (0.32 em wall) •. 

The remaining components of the mockup were placed in a steel tank 

(0.32 em wall) so that they would remain dry. The water in the 

dry tank was contained in a thin wall (0.32 em) aluminum tank. Iron 

slabs (2.22 em each) and le~ slabs (3.81 em each) were used to 

mockup the remaining components of the shield. The lead thickness 

was essentially the o~ variable in the mockup; however, for 

configuration 1, a 1-1/2 in. air filled void resulted which was 

filled ·with lead for configurations 2 . and 3. The amo\mts of' 

extraneous water between the variOUs components of the mockup are 

shown in Fig. 1. 

Thermal neutron data was taken ~ong the axis of the source, and 

also along traverses parallel to the shield. This data is presented 

in Figs. 2 and 3. A tabulation of all the data taken with the 

various instruments is presented in Tables 1, 2, and 3. 
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TABLE l 

Configuration l 

'· 

Distance Thermal Flux Normalized Distanc.e: Thermal Flux Normalized 
From. to mrep/hl: ·From ·. ~ .... ;. ··_;to mrep/hr 
Sourc~ y = 0 

. ~~~(~)- 12-l/2" BF- · ... :.8" 'BF .. , ,.Y(cm) 
.. 

8" 
~ ... .· ' ... : '····-··:.::. 

....... ·· -3 ... i 3 BF3 
·- zso =-72.8 em·. 

-· 
. .. .. . . . ·· . ..... ... -. ,. ' -..I·,, • . .. 

4 

lif- 101 7lo2 1.038 X + 50 .4.423 X 
... 

8o.o 1.175 X 101 + 40 .6.183 X 101 

9().0 7.193 x 10.:.1 6.872 X 10-1 + 30 7-702 X io1 

• 
lo-2 101 100.0 6.~6 X + 20 8.714 X .. .. '' 

110.0 1.163 X 10-2 + 10 9-150 X 101 
., 

120.0 2e870 X 10-3 0 8.978 X 1ol 

130 • .0 8.31,2 X 1o-4 - 10 8.(\)43 X 1ol 
., 

140.0 2.625 X 10~ - 20 6.806 X 101 

- 30 5.~26 X 101 

- 4o· 3·832 X 101 
.,J. ~. .. 

' 50 2_~529 101 - X 

- 6o l.587 X 101 
~ ... ' 
.... . , . , . ' .. . .•. . . 

'··.· .. ·: 
. · .. :: 

..... . . ~ .-.. 
/'•' 

' I . , 
. --.._· .. 

~· . ., 1 • ... , ,,,,'~·u .... ~.-rt .... / 
t • ,'•"-C -:-- j •• >t •·'f-:. ... 

- 3 -

. .. . . .. .. . . .. 
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i:H.st~ce· 
From 

Source 
Z5o ~emf 

70.0 

72.6 

80.0 
-

90.0 

100.0 

110.0 

120.0 
... 

130.0 

140.0 

I 2 ,.+.· 

. ·· .. . ~-. .. 

TABLE 2 
~ :"' . 

~,onf'iguration 2 

· 3 in. Pb 

Thermal Flux N?rmalized to Mrep/hr 

12 ~1/2" BF3 8" BF . . 3 · 3" ,Fission · 12-1/2" BF 
(DB) 

3 
.. 

i.380 X 102 

9.089 X 101 

1.560 X 101 1.301 X 101 

9-947 x ·lo-1 8 .. 432 X 10-l 

6.387 x 10-2 6.720 x 10-2 6.272 X J.0-2 
. . 

1.180 x lo-2 1.082 X 10-:2 1.027 x 1o-2· 

-2,.3oo x lo-3 2.836 x lo-3 
I 

6.657 x lo-4j 

1.907 X 10-~·' 

.. 

·-

Distance 
..... 

From Thermal Flux Normalized 
y 0 ~o Mrep/hr 
· Y, (em) 12-1/2 BF3 B" BF3 

Z60 = 92.2-cm Z80 = 80.0 em 
.. , .. ... 

·3 .22(5 x lo-2 · 
,• 

1~i36x 1oo + 80 

+ 70 6.363 X 10-2 2.124 X 10° 

+ 60 1.157 X 10-l 3.778 X 10° 

+ 50 1.941 x lo-1 6.202 X 100 · 

+ 40 2.919 X 10-l 9.518 X 10° 

+ 30 3-941 x lo-1 1.227 X 101 

+ 20 4.698 X 10-l 1.452 .X 101 

+ 10 5.058 x lo-1 1.545 X 101 

0 5.287 x 10-1 1.541 X 101 

- 10 4.945 x lo-1 1.409 X 101 

.. 20 4.257 x lo-1 · 1.182 X 101 

- 30 3.346 x 1o-1 9.126 X 10° 

- 40 2-~353 x lo-1 6.230 X 100 

- 50 1.505 x lo-1 3.886 X 100 

- 60 8.931 x lo-2 2.181 X 10° 

- 70 5.123 x 1o··2 :_.371 X 10° 
I 

2.827 x ·lo-2 7.747 x lo-1 - 80 
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•••••o . . .... 
•••e•v • • • . . .... . . . . ...... . . ..... . . ..... . . . . . .. . . . . . . .. . 
...... . . . 
...... . . . . . ...... . . 

Dis~ance 
From 

·Source 
Z60 (em) 

8o 

90 
100 

110 .. 

120 

.. 

.. 
... 

· ... ·. . ~... . ... :· 

-~·;~ '£. ,'. 

: : .··:': 
··o. '*C:- . :j.' .. ~--. 

·l,f.. • 

~· .. 

Thermal Flux Normalized to 

12-1/2" BFJ · 12-1/2 'BF· . 
. . (DB) . 3_ 

,. .. 

4.311 X. 10° 3.000 X 10° 
... 

2.478 X lo-1 1.772 ,X lo-1 

1.893 X 1o-2 1.642 x 10-2 
.. 

2.811 X l0-3 3.010 X lo-3 

I 

-

TABLE 3 

Configuration 3 

6 in. Pb 

. . Distance 
Mrep/hr ·From· 

y ~··o 

3 Fission Y (em) 

5.535 X 101 + 70 

3.690 X 10° + 60 

+ 50 

.. + 40 

+ 30 

+ 20 

+ 10 

0 

- 10 

- 20 

- 30 

- 40 

- 50 

- 60 

... - 70 
. ·-:=-~ = 

- . 

Thermal Flux Normalized to 
Mrep/hr ( 

12-1/2" BF3 0 BF~ · · 
. 3 f z =102.6 em .Z80 _=. 82 ·?.1 em. so .. 

• .. .. 

1.542 X lo-2 4.63_5 X 10° 

2.~1 X 10:..2 8.129.x 100 

4.467 x lo-2 1.294 X 101 

.. 6.455 X lo-2 1.862 X 101 

8~465 X 1o-2 ' 
! 

2.386 X 101 

9.966 X 10-2 2.846 X 101 

1.103 X. lo-1 3.120 X 101 

1.140 x-lo-1 3.162 x·1o1 
; . . ,-

1.085 X lo-1 2.897 X . 101 

9.506 X 10-2 2.524 ·x ·101 

7.458 X 10-2. 1.984 X 101 

5-395 X 10-2 1.396 X 101 

3.582 X 10~2 9.140 X 100 

2.152 .X io-2 5.497· X 100 

1.191 X 10-2 
... 

.... .. 
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