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fntTuduet  ion 

The experimental f 'aci l i%ies  and operating procedures 
which have b a a  used in the conduct u f  cr i t - iual  experiments t o  
study the characteristics of small enriched reactors  have heen 
described in U0nP-357~ 'Ybe purpose of i.he present  report is t o  
describe b r i e f l y  certain improvements that have  been made in 

t h e  experimental facilities and t o  psesent  ?he resul-ts of  fur- 
ther  measurements on c r i t i c a l  masses and s p a t i < . L  nsutpors T l u x  
d i s t r i b u t  ions i n  Be r e f l e c t e d  .reactors b a ~ i n g  square al?d t h i n  

s l a b  geometries The orltical mass of a reactirrr haufng tne 
usual U-AI-4iZD core and no refl.ec%or has alsc; been mneasured, 
and preliminary experiments 
i n  these reactors haue been 

to determine 
carried otlt 
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The ope ra t ion  of t h e  c o n t r o l  rod system has been improved 
by r ep lac ing  t h e  hand opera ted  c o n t r o l  rod counter  weights  and clamps 
by small gea r  boxes (one f o r  each con t ro l  and s a f e t y  rod) which were 
designed t o  l i m i t  t h e  maximum ra te  of withdrawal of t h e  rods While 
t h e  opera t ion  of t h e  rods  i s  s t i l l  b a s i c a l l y  manual, t h e  use of  t h e  
g e a r  boxes i n s u r e s  a reasonably slow and cons tan t  ra te  o f  withdrawal 
o f  t h e  rod and a l s o  f a c i l i t a t e s  changing t h e  con t ro l  rod p o s i t i o n  i n  
small increments w i th  accuracy, 

Experimental  Resu l t s  

A, Bare P i l e  

While wa i t ing  f o r  t h e  a r r i v a l  of  s u f f i c i e n t  bery l l ium t o  
cont;tnue t h e  s t u d i e s  f o r  t h e  h igh  f l u x  p i l e ,  it w a s  decided t o  t r y  t o  
o b t a i n  a f i g u r e  f o r  t h e  ba re  c r i t i c a l  s i z e  as a check on t h e  funda- 
mental  c h a r a c t e r i s t i c s  of t h i s  r eac to r .  A bare  assembly was b u i l t ,  
w i th  cadmium s h e e t s  around t h e  s i d e s  of t h e  r e a c t o r  t o  reduce t h e  
e f f e c t  o f  nearby o b j e c t s ,  and a l though c r i t i c a l i t y  w a s  n o t  f i n a l l y  
&ached, a m u l t i p l i c a t i o n  of about 11-6 was obta ined  a t  a load of  
5050 grams, The e x t r a p o l a t i o n  of t h e  r e c i p r o c a l  count ing  r a t e  vs 
mass curve ( see  F ig ,  1) i n d i c a t e s  a c r i t i c a l  mass of about 5 5 kg.. 
A f t e r  c o r r e c t i n g  f o r  t h e  presence of ho le s  f o r  c o n t r o l  rods,  it i s  
es t imated  t h a t  t h e  ba re  c r i t i c a l  mass is 5-33f0,l kg, 
volume i n  t h i s  case.was 0 65, t h e  he ight  of t h e  core  w a s  66 cm 
t h e  maximum loading  a t t a i n e d  w a s  48 cm by 43 cm i n  a rea ,  approx- 
imating square geometry 

The A1/H20 - _  

B, Beryll ium Ref l ec t ed  Reactors  

T h i s  r e p o r t  w i l l  be l i m i t e d  t o  a d i scuss ion  o f  t h e  ex- 
periments which have been done on r e l a t i v e l y  "cleanP' Beryll ium 
assemblies;  t h a t  is, assemblies  which have simple, c a l c u l a b l e  
geometr ies ,  which con ta in  very  s m a l l  amounts of excess  poison i n  the  
core ,  if any, and which have no extraneous m a t e r i a l s  o r  i r r e g u l a r  
conf igu ra t ions  i n  t h e  r e f l e c t o r  A number of experiments which 
have been performed more r e c e n t l y  on l a r g e r  and less 'sclean?r 
assemblies  having, f o r  example, 2% water i n  t h e  Beryl l ium and 
ho le s  of apprec i ab le  crass s e c t i o n  extending thyough t h e  r e f l e c t -  
o r ,  w i l l  be describ&d i n  a l a t e r  r e p o r t  
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4ppsp, 
the reflector, in the immediate v i c i n i t y  of tile co re  ( see  Pla tes  1 and 2\ ; 
the other &as placed  about 1-5 fee t  f r o m  thc p i l e  a t  m e l e m t i o n  3bout 4 
feet higher  than t h e  t o p  surface o f  thc assembly 

It was found that, the sq1mi-e assembly bczwne c r i t i c ? ?  j u s t  
t h ree  fuel tubes short  o f  an 8 x 8 t u b e  a r r ay ,  In orde:- t o  cornpiefe t h ~ ,  

square geometry it  was necessary t o  add a sma?l LTOULI~ o f  p c ~ i s o n  (about  
60 m2) in the farm o f  31-0 030*' diameb-r go ld  I 

tribute4 throughout  the  core,  The r e s u l t i n g  p i l e  then ha5 a corz  22-5x22 5 

m i n  CTOSS s e c t i o n  and 66 cm in heighl, contalninq 121 kg of U 235 a t  a 
f u e l  concent ra t ion  o f  38 gms u p e r  l i t e r  of p i l c  'd'he A ~ / H ~ C )  ra t in  i n  
the core is  3 65n The core hss r e f l e c t o r  017 a b 1  sidc3 rons'st'iiig n f  
m r e  than  30 cm 'chie'kneas o f  Bcrylllum. b u t  110 reflei.-kor Lop or bo{ tom 
\%en coss~ec-t-tsnc, made f o r  &he p r e s m c e  of c o n t r o l  rod porsts (ai c 

holi3s) and f o r  d i s t r i h u t e d  gold  w I m s  i n  t he  c o r k ,  2 z t r  min?:num ci l - i t ical  
mass of  a .;quare reactor OS this type t u n c :  out t o  bs 1 07 ks 

-ea, uniformly dia-  

The second clean Be TefIec ted  p i l e  t o  be b u i l t  a t h i i i  

s l ab  assembly It WYS dec;lired t o  find the c r i t i r a l .  pass of e peetang 
u l a r  gwmetpy having a l ength  { n  w i d t h  ratio of  approximately 5 

width selected for t he  co3"e of the  p i l c  w a s  4 fbiel t u b e s ,  or IL crn and 

the asaemb1.y became critical at a length of 19 file1 tubes  (51 cm ) 
with 30 em- of  excess p ~ i s o [ d  in t h e  core The m a s $  o f  IT 235 i n  t h i s  
case i s  1 35 kg and whcn co r rec t ions  are made f o r  excess  poisoti and con 
t r o l  rod p o r t s  t h e  minimum c r i t i c a l  mass fop t h i s  thin slab ge3metry is  
1,28 kg l'he he ight  of  the p i l e  r e f l z c t o r  t l l i c k r i e s s ,  fueJ concm 
t s a t i o n  and A l  t o  H20 uohzme r a t i o  in Lhu c o f c  are t h e  samc i n  t h i s  case 
as f o r  the squarn assembly 

'The 

? 

d n  I& b1.i [Id- xip of the thin s lab  assembly the geomet ry  of 

scmrces and RP3 counters  was essentially t h e  same as i n  the sq1iax-e 

p i l e  experiment Thc p l o t  of the reit:procal countirig FZ'E v'; fuel 
aboard shorn in Figiave 2 indicates thc l i n c a ~ i t y  of i-esults t h a r ,  can 
b:: obtaii ied v d j  4,h rsasnnahly gcisd s011r-r:e arid coi inter  gt?im,ctiy 
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NEUTRON DISTRIBUTIONS 
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The r a f fo  of Lhe thermal neutron flux a% c e ~ t a i n  po in t s  in  
the p i l e  to that a t  the ecn'ter of' t.he core I$ si' i n t e iws  
sent these d a t a  i n  Tab le  I 

T a b l e  J 
Relations between Thermal Neutron F ~ - u B ~ B  ai-, Cel-t-$in Locat ions  in the 

R e a c t o r  and %hat at Center  of  Cere 




