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SUMMARY 

C l a s s i f i e d  w o r k  i n  t h e  P h y s i c s  
D i v i s i o n  d u r i n g  t h e  p e r i o d  J u n e  20  t o  
S e p t e m b e r  2 0 ,  1951 i s  i n c l u d e d  i n  t h i s  
r e p o r t .  T h e  u n c l a s s i f i e d  r e s e a r c h  
a c t i v i t i e s  o f t h e  d i v i s i o n  a r e  r e p o r t e d  
i n  a companion r e p o r t ,  ORNL-1164. 

P i l e  o s c i l l a t o r  s t u d i e s  on  t h e  
n e u t r o n - c a p t u r e  c r o s s  s e c t i o n s  o f  U234, 

U Z J 6 ,  and  U2j8 a r e  r e p o r t e d .  S h i e l d i n g  
measu remen t s  a s  made w i  t h  t h e  L i d - T a n k  
and  T h e r m a l  -Column f a c i l i t i e s  o f  t h e  
X-10 g r a p h i t e  p i l e  a n d  w i t h  t h e  new 
Bu 1 k- Sh i e 1 d i n g  R e  a c  t o  r a r e  summa r i z e d  
h e r e .  B r i e f  r e p o r t s  o f  t h e  c r i t i c a l -  
mass  e x p e r i m e n t s  on a i r c r a f t  r e a c t o r  
a s s e m b l i e s  a r e  g i v e n  w i t h  r e f e r e n c e  t o  
more c o m p l e t e  d e s c r i p t i o n s .  

NEUTRON-CAPTURE CROSS SECTIONS 

H. Pomerance  and  T. A r n e t t e  

P i l e - o s c i l l a t o r  m e a s u r e m e n t s  o f  t h e  
t h e r m a l - n e u t r o n - c a p t u r e  c r o s s  s e c t i o n s  

I SOTOPE 

u234 

uZ 36 

~ 2 3 8  

h a v e  been made p o s s i b l e  w i t h  t h e  r e c e n t  
a v a i l a b i l i t y  o f  s o m e  r a r e  u r a n i u m  
i s o t o p e s  p r e p a r e d  a t  Y-12.  The v a l u e s  
a r e  found by c o m p a r i s o n  w i t h  g o l d  wh ich  
h a s  a v a l u e  o f  9 5  b a r n s  a t  a n e u t r o n  
v e l o c i t y  o f  2 2 0 0  m/sec ( 0 . 0 2 5 2  e v ) .  
S h o u l d  t he re  be a c a p t u r e  r e s o n a n c e  a t  
l e s s  t h a n  1 e v ,  t h e c o m p a r i s o n  i s  n o t  
v a l i d .  T h e  c o r r e c t i o n  f o r  t h e  U2” 
c o n t r i b u t i o n  was e s t a b l i s h e d  e m p i r i -  
c a l l y  b e c a u s e  t h e  a b s o r p t i o n  o f  
n e u t r o n s  i s  c o u n t e r e d  by t h e  p r o d u c t i o n  
o f  n e u t r o n s  i n  f i s s i o n .  Two b a r n s  o f  
f i s s i o n  c r o s s  s e c t i o n  g i v e  t h e  same  
s i g n a l  a s  o n e  b a r n  o f  c a p t u r e .  T h e  
s a m p l e s  were a l l  o x i d e s ,  U , 0 8 ,  e x c e p t  
o n e  w h i c h  w a s  U O , .  T h e  e s t i m a t e d  
e r r o r s  a s s u m e  n o  f a u l t  i n  t h e  m a s s  
a s s a y s  and c h e m i c a l  a n a l y s e s .  V a l u e s  
o f  t h e r m a l - n e u t r o n - c a p t u r e  c r o s s  
s e c t i o n s  a t  2 2 0 0  m/sec a r e  g i v e n  i n  
T a b l e  1 .  

A more c o m p l e t e  a c c o u n t  o f  c a p t u r e  
m e a s u r e m e n t s  o f  t h e s e  t h r e e  u r a n i u m  
i s o t o p e s  w i l l  a p p e a r  i n  t h e  A p r i l  
i s s u e  o f R e a c t o r  S c i e n c e  a n d  Techno logy .  

TABLE 1 

Thermal-Neutron-Capture Cross Sections at 2200 m/sec 

SAMPLE WEIGHT 

95.6 mg 

255.9 m g  

5.1 g 

5.6 g 

5.2 g 

Average 

ENRICHMENT 
( X) 

~~ ~ 

95.99 

96.65 

99.99+ 

99.97 

#99+ 

*Does n o t  i n c l u d e  0.65 barns f o r  f i s s i o n .  

* *  
C o r r e c t i o n  for t h e  75 ppm o f  boron i n  t h e  sample. 

CORRECTION 
FOR UZ3’  
( b a r n s )  

11.5 

0.13 

ISOMPIC VALUE 
(barns) 

88. f 7% 

8.7 f 20% 

2.06 f 5% 

2.70 f 5% 

2.70 f 5% 

2.01 f 3% 

1 
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SHIELDING MEASUREMENTS g e o m e t r y  m e a s u r e d .  T h i s  was somewha t  
h i g h e r  t h a n  e x p e c t e d  s i n c e  t h e  b u l k -  
h e a d  was n o t  b l a c k ,  a s  had been  a s sumed  E.  P ,  B l i z a r d  
by A l l a r d  a n d  E l i z a r d ,  b u t  r a t h e r  

J *  D *  F 1 y n n l  "' B 1 o s s e r J  '* R e c e n t  r e c a l c u l a t i o n s  by A l l a r d  a g r e e d  

H u b b a r d ) .  I n  t h e  KAPL d e s i g n  o f  a 

Lid-Tank (c*  E *  C l i f f o r d ,  a l l o w e d  r a d i a t i o n  through i t s  c o r n e r s .  

M a r n e y ,  Ra M *  B u r n e t t ,  a n d  T *  c ] o s e l y  w i t h  t h e  experiment.  

n u c l e a r - p o w e r e d  s u b m a r i n e ,  w h i c h  i s  
b a s e d  on a s o d i u m - c o o l e d  r e a c t o r ,  t h e  
crew i s  s h i e l d e d  f rom t h e  r e a c t o r  a n d  
r a d i o a c t i v e  s o d i u m  c o o l a n t  by a b u l k -  
h e a d  o f  l e a d  a n d  w a t e r  w i t h  a t o t a l  
t h i c k n e s s  o f  3 f t .  T h e  s o d i u m  i s  
d i s t r i b u t e d  t h r o u g h o u t  a r a t h e r  l a r g e  
compar tmen t  by p i p e s ,  h e a t  e x c h a n g e r s ,  
e t c . ,  s o  a s  t o  become e s s e n t i a l l y  a n  
i n f i n i t e  s o u r c e ,  w h i c h  i s  u n s h i e l d e d  
a t  t h e  h u l l  p e r i p h e r y .  Some o f  t h e  
gamma r a y s  f , rom t h i s  l a r g e  s o d i u m  
s o u r c e  p e n e t r a t e  t h e  h u l l  ( 2 - i n .  
s t e e l ) ,  a r e  s c a t t e r e d  i n  t h e  s u r r o u n d -  
i n g  s e a  water ,  and  e n t e r  t h e  h u l l  i n t o  
a n  a d j a c e n t  o c c u p i e d  c o m p a r t m e n t .  A 
c a l c u l a t i o n  o f  t h i s  s h i e l d i n g  p r o b l e m  
by A l l a r d  and  B l i z a r d  i n d i c a t e d  t h a t  
s u f f i c i e n t  a t t e n u a t i o n  was o b t a i n e d  by 
t h i s  t o r t u o u s  p a t h  t o  g i v e  a t o l e r a b l e  
d o s e  i n  t h e  o c c u p i e d  compar tmen t .  

A mockup o f  t h i s  g e o m e t r y  was  i n -  
s t a l l e d  i n  t h e  L i d - T a n k  f a c i l i t y .  I t  
c o n s i s t e d  o f  f l a t ,  r e c t a n g u l a r  s t e e l  
a n d  l e a d  p l a t e s  s u r r o u n d e d  by w a t e r .  
The s t e e l  (1% i n .  t h i c k )  was p l a c e d  a t  
r i g h t  a n g l e s  t o  t h e  l e a d  ( 9 %  i n .  
t h i c k )  and  m e a s u r e m e n t s  were t a k e n  a t  
a f i x e d  p o i n t  3 f t  f r o m  t h e  s o u r c e  
s i d e  o f  t h e  l e a d  b u l k h e a d .  A p o i n t  
s o d i u m  s o u r c e  o f  a ~ p r o x i m a t e l y  6 
c u r i e s  was moved a b o u t  i n  t h e  r e a c t o r  
c o m p a r t m e n t  s o  t h a t  t h e  e f f e c t  o f  a 
s e a  o f  s o d i u m  w a s  o b t a i n e d .  S e l f -  
a b s o r p t i o n  i n  t h e  s o d i u m  was  a s s u m e d  
i d e n t i c a l  w i t h  t h e  a b s o r p t i o n  o f  t h e  
w a t e r  i n  t h e  r e a c t o r - c o m p a r t m e n t  
m o c k u p .  

T h e  r e s u l t s  o f  t h e  e x p e r i m e n t  
i n d i c a t e  t h a t  t h e  d o s e  t o  be  e x p e c t e d  
f r o m  a s o d i u m  s e a  o f  i n f i n i t e  vo lume  
i s  2 . 0  r / h r / c u r i e / m l ,  +-SO%, i n  t h e  

Thermal-Column Duct-Testing Facility 
(C.  E. C l i f f o r d ,  M .  K .  H u l l i n g s ,  a n d  
J .  L .  H u l l ) .  D u r i n g  t h e  p a s t  q u a r t e r  
t h e  d u c  t - t e s t i  n g  
f a c i l i t y  h a s  n o t  p r o d u c e d  any  r e l i a b l e  
new d a t a ,  b e c a u s e  s e v e r a l  m e c h a n i c a l  
d i f f i c u l t i e s  h a v e  a p p e a r e d .  

t h e  r m a  1 - c o  l u m n  

The  f i r s t  o f  t h e s e  came a b o u t  a s  a 
d i r e c t  r e s u l t  o f  t h e  l o n g e r  d u c t  
mockups wh ich  were t o  be  t e s t e d ,  T h e  
l o w  f l u x  t o  b e  m e a s u r e d  w a s  m a s k e d  
by b a c k g r o u n d  l e a k i n g  i n t o  t h e  w a t e r  
t a n k  f r o m  o t h e r  n e a r b y  e x p e r i m e n t s .  
T h i s  s i t u a t i o n  w a s  r e c t i f i e d  b y  
e x t e n d i n g  t h e  t a n k  from 5 by 5 by 6 f t  
h i g h  t o  5 by 5 1/2  by 7 2 /3  f t  h i g h .  

C o n s i d e r a b l e  d i f f i c u l t y  w a s  e n -  
c o u n t e r e d  w i t h  t h e  s o u r c e  box  d u e  t o  
w a t e r  l e a k a g e .  The  box was  a l t e r e d  s o  
t h a t  i t  n o  l o n g e r  l e a k e d ,  a n d  i t  was  
i n  a d d i t i o n  p r e s s u r i z e d  w i t h  n i t r o g e n  
s o  t h a t  i n  t h e  e v e n t  a n o t h e r  l e a k  
o c c u r r e d  i t  w o u l d  n o t  l e t  w a t e r  i n .  
T h e  cadmium s h u t t e r  h a d  e l e c t r o p l a t e d  
s o m e w h a t  o n  t o  t h e  a l u m i n u m - c l  a d  
u r a n i u m  s l u g s ,  s o  t h e s e  were r e p l a c e d .  
T h e  f a c i l i t y  i s  now i n  g o o d  w o r k i n g  
o r d e r  a n d  t h e  r e s e a r c h  i s  a g a i n  i n  
p r o g r e s s .  

Bulk-Shielding Reactor ( J .  L. Meern, 
R .  G, C o c h r a n ,  M .  P .  H a y d o n ,  K .  M .  
H e n r y ,  L .  B. H o l l a n d ,  H. E.  H u n g e r f o r d ,  
E .  B. J o h n s o n ,  J .  K .  L e s l i e ,  F.  C.  
y i e n s c h e i n ,  G .  M. McCammon, and  T. N. 
R o s e b e r r y ) .  O b j e c t i o n s  h a v e  b e e n  
r a i s e d  t o  t h e  d e s i g n a t i o n  o f  t h e  
r e a c t o r  a t  t h e  B u l k - S h i e l d i n g  F a c i l i t y  
a s  t h e  S h i e l d - T e s t i n g  R e a c t o r  b e c a u s e  
o f  t h e  i n i t i a l s  (STR) .  T h i s  r e a c t o r  
i s  now i d e n t i f i e d  a s  t h e  B u l k - S h i e l d i n g  
R e a c t o r  (BSR).  

2 



FOR PERIOD ENDING SEPTEMBER 2 0 ,  1951 

The  m e a s u r e m e n t s  on t h e  mockup o f  
t h e  a i r c r a f t  u n i t  s h i e l d  h a v e  b e e n  
c o m p l e t e d  a n d  a r e p o r t  i s  b e i n g  
w r i t t e n .  The  r e s u l t s  w i l l  be d i s c u s s e d  
i n  t h e  n e x t  A N P  q u a r t e r l y  r e p o r t .  
G e n e r a l  E l e c t r i c  h a s  c o m p l e t e d  c o n -  
s t r u c t i o n  on t h e  d i v i d e d - s h i e l d  mockup 
and  t h e  s h i e l d  h a s  b e e n  d e l i v e r e d  t o  
ORNL. I n s t a l l a t i o n  o f  t h i s  s h i e l d  i n  
t h e  "swimming p o o l "  i s  t o  be s t a r t e d  
i m m e d i a t e l y .  P r e l i m i n a r y  t o  t h e  
m e a s u r e m e n t s  on t h e  d i v i d e d  s h i e l d ,  a 
s h o r t  e x p e r i m e n t  on t h e  e f f e c t  o f  a 
shadow s h i e l d  f o r  gamma r a y s  h a s  been  
compl e t e d  . ( ) 

Gamma-Ray Spectroscopy, The m u l t i -  
p l e - c r y s t a l  gamma-ray s p e c t r o m e t e r  h a s  
b e e n  u s e d  t o  o b t a i n  a p r e l i m i n a r y  
s p e c t r u m  f r o m  t h e  BSR t h r o u g h  a b o u t  
1 3 0  cm o f  w a t e r .  T h e  s p e c t r u m  i s  
s h o w n  i n  F i g .  1. D e t a i l s  o f  t h e  
e x p e r i m e n t  a r e  g i v e n  by M a i e n s c h e i n . ( l )  
The  s p e c t r o m e t e r  h a s  b e e n  c a l i b r a t e d  
a g a i n s t  gamma s o u r c e s  o f  known s t r e n g t h  
and t h e  e f f i c i e n c y  c u r v e  i s  shown i n  
F i g .  2 .  A r e p o r t  d e s c r i b i n g  t h e  
i n s t r u m e n t  and t h e  method o f  c a l i b r a t i o n  
i s  b e i n g  p r e p a r e d  by M a i e n s c h e i n .  

F a s  t - N e u  t r o n  S p e c  t ro s c o p y .  T h e  
r e p o r t  on t h e  n u c l e a r  p l a t e  c a m e r a C 3 )  
h a s  been s u b m i t t e d  f o r  d e c l  a s s i  f i c a  t i o n .  
F i g u r e  3 g i v e s  t h e  r e s u l t s  o f  a n  
e x p o s u r e  o f  n u c l e a r  p l a t e s  t o  t h e  U 2 3 5  
f i s s i o n  s p e c t r u m ,  T h i s  m e a s u r e m e n t  
w a s  q u i t e  rough  b u t  showed t h e  method 
t o  be f e a s i b l e  f o r  s h i e l d i n g  s t u d i e s .  
T h e  s l o p e  o f  t h e  l i n e  d r a w n  t h r o u g h  
t h e  e x p e r i m e n t a l  p o i n t s  i s  t h e  same a s  
t h a t  o b t a i n e d  f r o m  t h e  s a m e  s o u r c e  
w i t h  t h e  p r o t o n - r e c o i l  c o u n t e r . ( ' )  

( ' ) H .  E .  H u n g e r f o r d ,  E x p e r i m e n t  5 a t  t h e  
B u l k - S h i e l d i n  F a c i l i t y  - T h e  S h a d o w  S h i e l d ,  
ORNL CF-51-8-!52 (Aug. 2 0 ,  1 9 5 1 ) .  

( 2 ) F .  C. Maiensche in ,  Preliminary Gamma-Ray 
S p e c t r a l  M e a s u r e m e n t s  a t  the B u l k - S h i e l d i n g  
Facility, ORNL CF-51-8-253 (Aug. 27, 1951).  

( 3 ) J .  L. Meem and E .  B. Johnson ,  A N u c l e a r  
Plate Camera for Fast Neutron Spectroscopy a t  t h e  
B u l k - S h i e l d i n g  F a c i l i t y ,  OWL-1046 ( J a n .  1 1 ,  
1 9 5 2 ) .  

( 4 ) F .  J .  Muckenthaler and K .  M. Henry, Neutron 
Ener y Spectrometer, ORNL CF-51-7-75  ( J u l y  16 ,  
19 517 .  

T h e  l a t t e r  i n s t r u m e n t  h a s  b e e n  u s e d  
a g a i n s t  t h e  E S R ,  b u t  b e c a u s e  o f  
e l e c t r o n i c  d i f f i c u l t i e s  c o n s i s t e n t  
r e s u l t s  have  n o t  y e t  been o b t a i n e d .  

I n  p r e p a r a t i o n  f o r  t h e  c o n s t r u c t i o n  
o f  t h e  He3 c o u n t e r ,  a s e r i e s  o f  e x p e r i -  
men t s  have  been c o m p l e t e d  on t h e  f i e l d  
t u b e s  t o  be  u s e d  on e a c h  e n d  o f  t h e  
c e n t e r  w i r e .  By a p p l y i n g  t h e  p r o p e r  
v o l t a g e s  t o  t h e s e  f i e l d  t u b e s ,  i t  was 
f o u n d  t h a t  a n  e l e c t r i c  f i e l d  c o u l d  be 
o b t a i n e d  t h a t  v a r i e d  l e s s  t h a n  6Xalon.g 
t h e  c e n t e r  wire .  The f i n a l  d e s i g n  o f  
t h e  c o u n t e r  t o  be  u s e d  for n e u t r o n  
s p e c t r a l  m e a s u r e m e n t s  i s  now w e l l  
u n d e r  way a t  t h e  I n s t r u m e n t  D e p a r t m e n t  
and c o n s t r u c t i o n  o f t h e  i n s t r u m e n t  w i l l  
be s t a r t e d  d u r i n g  t h e  n e x t  q u a r t e r .  

Cockcroft-Walton Accelerator. The 
C o c k c r o f t - W a l t o n  m a c h i n e ,  f o r m e r l y  a t  
NEPA,  h a s  b e e n  l o a n e d  t o  t h e  B u l k -  
S h i e l d i n g  F a c i l i t y  a n d  i s  now b e i n g  
a s s e m b l e d .  T h i s  a c c e l e r a t o r  w i l l  b e  
used  t o  f u r n i s h  n e u t r o n s  or gamma r a y s  
f o r  c a l i b r a t i o n  o f  t h e  v a r i o u s  s p e c -  
t r o m e t e r s  u n d e r  d e v e l o p m e n t .  

CRITICAL-MASS EXPERIMENTS 

A. D. C a l l i h a n  

An e x t e n d e d  p r o g r a m  i n  w h i c h  d a t a  
were o b t a i n e d  a s  b a s e s  f o r  some H a n f o r d  
a n d  I d a h o  C h e m i c a l  P r o c e s s i n g  P l a n t  
p r o c e d u r e s  h a s  b e e n  c o m p l e t e d  d u r i n g  
t h e  p e r i o d  r e p o r t e d  h e r e .  The e x p e r i -  
m e n t s  c o n s i s t e d  e s s e n t i a l l y  o f  d e -  
t e r m i n i n g  t h e  c o n f i g u r a t i o n s  a n d  
q u a n t i t i e s  o f  r i g h t  s o l i d  c y l i n d e r s  o f  
e n r i c h e d  u r a n i u m - a l u m i n u m  a l l o y  r e -  
q u i r e d  f o r  a c r i t i c a l  a r r a y .  O p e r -  
a t i o n a l  p r o c e d u r e s  t h a t  a r e  f r e e  f rom 
n u c l e a r  h a z a r d s  c a n  be p r e s c r i b e d  from 
t h e  r e s u l t s .  The c y l i n d e r s  were  8 i n .  
l o n g  by 1 .35  i n .  i n  d i a m e t e r  and e a c h  
c o n t a i n e d  a b o u t  39  g o f  U 2 3 5 .  W a t e r ,  
p l e x i g l a s ,  a n d  n a t u r a l  u r a n i u m  were 
s t u d i e d  a s  m o d e r a t i n g  m a t e r i a l s ,  a n d  
w a t e r ,  l e a d ,  n a t u r a l  u r a n i u m ,  a n d  
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Fig. 1. Gamma-Ray F l u x .  
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Fig. 2. Sensitivity of Multiple-Crystal Gamma-Ray Spectrometer. 
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Fig. 3. Fast-Neutron Spectrum from U 2 3 5  Fission. 
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p l e x i g l a s  a s  n e u t r o n  r e f l e c t o r s .  The 
program h a s  been r e p o r t e d  e l s e w h e r e .  ( ' )  

P r e l i m i n a r y  A i r c r a f t  R e a c t o r  
Assembl ies . (6)  A i r -  Water-Cyc 2 e Reactor. 
T h e  mockup o f  t h e  p r o p o s e d  a i r c r a f t  
r e a c t o r  e m b o d y i n g  w a t e r  a s  a n e u t r o n  
m o d e r a t o r  and  a i r  a s  a h e a t - t r a n s f e r  
m e d i u m ,  w h i c h  w a s  d e s c r i b e d  i n  a 
p r e c e d i n g  ANP q u a r t e r l y  r e p o r t , ( 7 )  was 
i n v e s t i g a t e d  t h r o u g h  t h e  c o o p e r a t i v e  
e f f o r t  o f  t h e  G e n e r a l  E l e c t r i c  Company 
a n d  t h e  l a b o r a t o r y  g r o u p  r e s p o n s i b l e  
f o r  t h e  s t u d y  o f  p r e l i m i n a r y  r e a c t o r  
a s s e m b l i e s .  M e t a l l i c  u r a n i u m  o f  h i g h  
U 2 3 5  e n r i c h m e n t  i n t e r s p e r s e d  a m o n g  
b l o c k s  o f  g r a p h i t e  s i m u l a t e d  t h e  
u r a n i u m - s i l i c o n  c a r b i d e  m i x t u r e ,  and a 
m e t h a c r y l a t e  p l a s t i c  was  a n  a d e q u a t e  
s u b s t i t u t e  f o r  w a t e r .  The p l a s t i c  was 
i n  1 % - i n . - t h i c k  h o r i z o n t a l  l a y e r s  
between 4 % - i n . - t h i c k  l a y e r s  o f  g r a p h i t e  
c o n t a i n i n g  t h e  u r a n i u m .  The c r i t i c a l  
mass  o f  t h e  a s s e m b l y  w a s  a b o u t  2 9  kg.  
M e a s u r e m e n t s  o f  t h e  t h e r m a l - n e u t r o n  
d i s t r i b u t i o n  t h r o u g h  a u n i t  c e l l  showed 
a h i g h  c o n c e n t r a t i o n  i n  t h e  h y d r o -  
g e n o u s  m a t e r i a l .  The t h e r m a l  f l u x  i n  
t h e  p l a s t i c  was 1 .8  t imes  t h e  a v e r a g e  
i n  t h e  g r a p h i t e ,  and 3 .6  times t h a t  a t  
t h e  s u r f a c e  o f  t h e  u r a n i u m .  

T h e  t h i c k n e s s  o f  t h e  i n d i v i d u a l  
u r a n i u m  p i e c e s  was 0 .01  i n . ,  and  t h e y  
i n t r o d u c e d  some s e l f - s h i e l d i n g  f r o m  
i n c i d e n t  n e u t r o n s .  I n  a n  e x p e r i m e n t  
t o  e v a l u a t e  t h e  e x t e n t  o f  t h i s  e f f e c t ,  
a s t a n d a r d  p i e c e  o f  u r a n i u m  w a s  r e -  
p l a c e d  by f i v e  p i e c e s ,  e a c h  0 .002  i n .  
t h i c k ,  w i t h  a luminum f o i l  s e p a r a t i n g  
a d j a c e n t  o n e s .  I n  t h i s  w e l l - k n o w n  
t e c h n i q u e ]  r e c o i l i n g  f i s s i o n  f r a g m e n t s  

t 

( ' )A.  D. C a l l i h a n ,  D. F. Cronin,  J .  K .  Fox, 
J .  W .  M o r f i t t ,  E .  R .  R o h r e r ,  a n d  D .  V .  P .  
Wi l l iams ,  Critical M a s s  Studies, P a r t  VI, Oak 
Rid e National Laboratory, Y-12 Area, Y-801 (Aug. 
8 ,  f951). 

( 6 ) A i r c r a f t  N u c l e a r  P r o p u l s i o n  P r o j e c t  
Q u a r t e r l y  P r o g r e s s  R e p o r t  f o r  P e r i o d  E n d i n g  
September 10, 1951, ORNL-1154 (Dec. 17, 1951). 

(7)R. C. B r i a n t ,  Aircraft Nuclear Propulsion 
P r o j e c t  Q u a r t e r l y  P r o  ress R e p o r t  for P e r i o d  
Ending June 10, 1951, d-65 (Sept .  13, 1951). 

c o l l e c t  o n  t h e  a l u m i n u m  a n d  t h e i r  
a c t i v i t y  i s  a m e a s u r e  o f  t h e  f i s s i o n  
r a t e  i n  e s s e n t i a l l y  t h e  s u r f a c e  l a y e r  
o f  t h e  u ran ium a d j a c e n t  t o  t h e  aluminum, 
A c o m p a r i s o n  o f  t h e  a c t i v i t i e s  on t h e  
s u c c e s s i v e  a l u m i n u m  s u r f a c e s  g i v e s ,  
r e l a t i v e l y ]  t h e  f i s s i o n  r a t e s  a t  
0 , 0 0 2 - i n .  i n t e r v a l s  t h r o u g h o u t  a f u e l  
p i e c e .  I n  t h e  r e a c t o r  u n d e r  s t u d y  t h e  
a v e r a g e  f i s s i o n  r a t e  t h r o u g h o u t  a 
0 . 0 1 - i n .  f u e l  p i e c e  was 84% o f  t h a t  
o c c u r r i n g  a t  i t s  s u r f a c e ,  

The o b s e r v e d  l a r g e  t h e r m a l  - n e u  t r o n  
c o n c e n t r a t i o n  i n  t h e  p l a s t i c  i m p l i e d  
t h a t  t h e  m o d e r a t o r - f u e l  i n h o m o g e n e i t y  
was c a u s i n g  a s i g n i f i c a n t  i n c r e a s e  i n  
t h e  u ran ium r e q u i r e m e n t .  C o n s e q u e n t l y ,  
t h e  p l a s t i c  t h i c k n e s s  was r e d u c e d  t o  
% i n .  and p l a c e d  between t h e  g r a p h i t e -  
u r a n i u m  l a y e r s ,  m a i n t a i n i n g  t h e  same 
H:C:U a t o m i c  r a t i o  a s  b e f o r e .  I t  was 
n e c e s s a r y ]  b e c a u s e  o f  t h e  d i m e n s i o n s  
o f  a v a i l a b l e  m a t e r i a l s ,  t o  a l t e r n a t e  
t h e  % - i n .  p l a s t i c  l a y e r s  between 3- and 
l g - i n .  - t h i c k  g r a p h i t e  l a y e r s ,  t h e r e b y  
p r o b a b l y  n o t  a c h i e v i n g  opt imum f u e l -  
m o d e r a t o r  h o m o g e n e i t y .  The c r i t i c a l  
m a s s  o f  t h i s  m o d i f i c a t i o n  o f  t h e  
o r i g i n a l  a s s e m b l y  was 18 .5  k g ,  a n d  a s  
a r e s u l t  a more u n i f o r m  d i s t r i b u t i o n  
o f  t h e r m a l  n e u t r o n s  t h r o u g h o u t  t h e  
components  was o b t a i n e d .  The d a t a  a r e  
r e p o r t e d  more f u l l y  e l s e w h e r e . ( 8 )  

G r a p h i t e  R e a c t o r .  T h e  i n a u g u r a l  
p r o g r a m  f o r  t h e  c r i t i c a l - m a s s  l a b o -  
r a t o r y  was t h e  s t u d y  o f  s i m p l e  r e a c t o r s  
o f  good g e o m e t r y  f o r  c o m p a r i s o n  w i t h  
t h e o r e t i c a l  p r e d i c t i o n s .  T h e  f i r s t  
w a s  a b a r e  c u b e  h a v i n g  a b e r y l l i u m  
m o d e r a t o r  ( d e s c r i b e d  i n  two p r e c e d i n g  
ANP q u a r t e r l y  r e p o r t s ) .  ( ' *  9 ,  F u r t h e r '  
s t u d i e s  were  p o s t p o n e d  i n  o r d e r  t o  
c a r r y  o u t  t h e  i n v e s t i g a t i o n  d e s c r i b e d  
i n  t h e  a b o v e  p a r a g r a p h s ]  a n d  a t  i t s  
c o n c l u s i o n  a g r a p h i t e - u r a n i u m  a s s e m b l y  

("J. A.  Hunter,  Re ort on Critical Experi- 
r e n t s  f o r  a W a t e r  M o f e r a t o r  C A - 2 1 ,  Genera l  
E l e c t r i c  r e p o r t  DC 51-9-11 ((951). 

(')R. C. B r i a n t ,  Aircraft Nuclear Propulsion 
P r o j e c t  Q u a r t e r l y  P r o g r e s s  R e p o r t  for P e r i o d  
Ending March 10, 1951, ANP-60 (June 19, 1951). 
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was made. The p r e s e n t  r e a c t o r  c o n s i s t s  
o f  t h e  0 . 0 1 - i n ,  - t h i c k  u r a n i u m - m e t a l  
d i s k s  s e p a r a t e d  by 4 - i n .  - t h i c k  b l o c k s  
o f  g r a p h i t e ,  and  t h e  C:U a t o m i c  r a t i o  
i s  990. I t  i s  a r e c t a n g u l a r  p a r a l -  
l e l e p i p e d  4 5  by 4 5  by 4 4  i n .  I n -  
s u f f i c i e n t  m a t e r i a l s  were a v a i l a b l e  t o  
make  t h e  s y s t e m  c r i t i c a l  w i t h o u t  a 
r e f l e c t o r ,  s o  3 i n .  o f  g r a p h i t e  
s u r r o u n d  f o u r  s i d e s  o f  t h e  c o r e ,  The 
l o a d i n g  i s  a b o u t  4 5  k g  o f  u r a n i u m .  
Measurements  o f  power and f l u x  d i s t r i -  
b u t i o n s  a r e  b e i n g  made. 

m a d e  o n  t h e  a c t i v a t i o n  o f  t h e  E e O  
m o d e r a t o r , (  l o )  t h e  d e t e c t i o n  o f  l e a k s  
i n  t h e  f u e l  e l e m e n t s  b y  m e a n s  o f  
r a d i o a c t i v e  t r a c e r s , ( " )  a n d  t h e  
a c t i v a t i o n  o f  n i t r o g e n  a n d  h e l i u m  i n  
t h e  r e a c t o r  p i t . ( ' 2 )  I t  was p l a n n e d  
t o  a s s e m b l e  a l l  t h e s e  c a l c u l a t i o n s  and 
some e a r l i e r  o n e s  i n t o  a c o m p r e h e n s i v e  
r e p o r t ,  b u t  t h i s  p l a n  i s  a t  p r e s e n t  
i n a c t i v e  p e n d i n g  a d e c i s i o n  a s  t o  
w h e t h e r  m a j o r  c h a n g e s  i n  t h e  ARE w i l l  
b e  m a d e .  F u r t h e r  d e t a i l s  w i l l  b e  
found i n  t h e  ANP q u a r t e r l y  r e p o r t s .  

RADIATION-HAZARD STUDIES ON THE ARE 

W .  K .  E r g e n  

I n  t h e  c o u r s e  of t h e  c o n t i n u e d  i n -  
v e s t i g a t i o n  of r a d i a t i o n  h a z a r d s  i n  
t h e  ARE, f u r t h e r  c a l c u l a t i o n s  were 

( l o ) W .  K .  Ergen, Activation of Impurities in 
BeO, OWL, Y-12 S i t e ,  r e p o r t  Y-F20-14 (May 21, 
1951). 

( " ) W .  K .  Ergen ,  D e t e c t i o n  o f  Leaks in the 
Fuel Elements by Means of Radioactive Tracers, 
OWL, Y-12 S i t e ,  report Y-F20-15 (Ju ly  10, 1951). 

( 1 2 ) W .  K.  Ergen, Activation of N i t r o  en a n d  
Helium in the ARE Reactor Pit, OWL, Y-15 S i t e ,  
report Y-EO-16 (July  13, 1951). 
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