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MATHEMATICS P A N I l  QUARTERLY RROORISS REPORT

SUMMARY

New a d d i t i o n s  t o  t k t  M a t h e m a t i c s  
P a n e l  t h i s  q u a r t e r  a r e  V i r g i n i a  C .  
C a r l o c k ,  A la b a a a  P o l y t e c h n i c  I n s t i t u t e ;  
a n d  E l i s a b e t h  N .  L a w s o n ,  F l o r e n c e  
( A l a b a a a )  S t a t e  T e a c h e r s  C o l l e g e .  
A l s o ,  V. A. H o y l e ,  U n i v e r s i t y  o f  N o r t h  
C a r o l  i n s ,  i s  s p e n d i n g  t b s  w i n t e r  
q u a r t e r  as R e s e a r c h  P a r t i c i p a n t  w i t h  
t h e  P a n e l .

The c o u r s e  on t h e  p r e p a r a t i o n  o f  
p r o b l e a s  f o r  an  a u t o a a t i c  d i g i t a l  
c o a p w t e r  was h e l d  as  p l a n n e d  d u r i n g  
t h e  f i r s t  tw o  w eehs  o f  D eceabe r  ( c f .  
t h e  p r e v i o u s  q u a r t e r l y  p r o g r e s s  r e p o r t , 
0 R N L - 1 1 S 1 ) .  S e v e n t e e n  p e r s o n s  w e r e  
r e g i s t e r e d  f o r  t h e  c o u r s e ,  soae  f r o a  
c o l l e g e s  and  s o a e  f r o a  i n d u s t r i a l  
l a b o r a t o r i e s .  M o r e  t h e n  a h u n d r e d  
a u d i t o r s  were p r e s e n t  f o r  t h e  o p e n i n g  
l e c t u r e  by P r o f .  J o h n  von N e u a a n n ,  
I n s t i t u t e  f o r  A d v a n c e d  S t u d y ,  a n d  
t h e r e a f t e r  t h e  a t t e n d a n c e  a t  t h e  
l e c t u r e s  r e n a m e d  f a i r l y  c o n s t a n t  a t  
f i g u r e s  above f i f t y .

The p r i n c i p a l  l e c t u r e r  was D.  A .  
F l a n d e r s ,  A rgonne  N a t i o n a l  L a b o r a t o r y ,  
who gave a a e r i e s  o f  l e c t u r e s  on t h e  
a r i t h m e t i c  o p e r a t i o n s  o f  t h e  a a c h i n e ,  
t h e  b a s i c  o p e r a t i o n s ,  th e  f l o w  c h a r t ,  
and the  d e s ig n  o f  p r o g r a n s .  P r o f e s s o r  
v on  N e u a a n n ' a l e c t u r e  was e n t i t l e d  
"Soae G enera l  P r i n c i p l e s  on th e  B a la n c e  
o f  C h a r a c t e r i s t i c s  o f  H i g h - S p e e d  
C o n p u t i n g  M a c h i n e s . "  A.  H. Taub and 
J .  P.  N a s h ,  U n i v e r s i t y  o f  I l l i n o i s ,  
l e c t u r e d  on g e n e r a l  p r i n c i p l e s  o f  
p r o g r a a a i n g  and on t h e  l o g i c a l  d e s i g n  
o f  t h e  c o a p u t e r ,  r e s p e c t i v e l y .  (Aa
th e y  spohe t h e  QRDVAC was s u c c e s s f u l l y  
u n d e r g o i n g  a c c e p t a n c e  t e s t s  a t  t h e  
U n i v e r s i t y  o f  I l l i n o i s . )  C .  V .  L .  
S a i t h ,  O f f i c e  o f  N a v a )  R e s e a r c h ,  gave 
a c o m p a r a t i v e  s u r v e y  o f  d i g i t a l  
c om pu te rs .

M a t h a a a t i c a  P a n e l  a p a a h a r a  w a r e  
C .  L .  P a r r y ,  on a a b r o u t i n a s ;  J .  V.  
G i v e n s ,  on a a t r i n  c o m p u t a t i o n s ,  N. M. 
D r  n h e ,  on T c h e b y c h e f f  p o l y n o a i a l a  
aa t h e  r e p r e a e n t a t i o a  o f  f u n c t i o n s ;  
B .  M. D r u c h e r ,  on e a y a t e a  o f  n o n 
l i n e a r  d i f f e r e n t i a l  e q u a t i o n s  c o n f u t e d  
on t h e  SEAC; and A .  S .  H o u s e h o l d e r ,  
on t h e  s o l u t i o n  o f  a l g e b r a i c  a n d  
t r a n s c e n d e n t a l  e q u a t i o n s .

E x c e p t  f o r  a i n s r  v a r i a t i o n s  i n  
s c h e d u l e ,  t h e  a f t e r n o o n s  were  d e v o t e d  
t o  p r a c t i c e  s e s a i o n a  i n  c o d i n g  f o r  
a u c h  p r o b l e a s  as  e x t r a c t i n g  s q u a r e  
r o o t s ,  the e v a l u a t i o n  o f  t r i g o n o n e t r i c  
f u n c t i o n s ,  and  a u l t i p l a  p r e c i s i o n  
cosq»w t a t  i o n s .

F a b r i c a t i o n  o f  t h e  O a k  R i d g e  
c o a p u t e r  i s  u n d e r  w a y  a t  A r g o n n e  
N a t i o n a l  L a b o r a t o r y  and  a t  t h e  T e c h -  
n i t r o l  Coapaay ,  b u t  t h e  o o r k  has been 
r e t a r d e d  a o a e w h a t  b y  p r o c u r e a e a t  
d i f f i c u l t i e s .  The a r i t h a e t i c  f r a a e  
has  been c o a p l e t e d  a t  A r g o n n e ;  t h e  A 
and  Q r e g i s t e r s  h a v e  been f a b r i c a t e d  
a n d  s k i p p e d  by T o c h n i t r o l :  t h e  S 
r e g i s t e r  i s  p a r t i a l l y  f i n i s h e d ;  t h e  
a d d e r  i s  be ing  c o n s t r u c t e d .  The c l e a r  
a n d  t r a n s f e r  d r i v e r s  and t h e  s h i f t  
c o u n t e r s  have been d e s i g n e d .

F u r t h e r  wo rk  i s  b e i n g  dona t o  i a -  
p r o v a  t h e  a e a o r y  a y a t e a .  The p r o b l e a  
o f  " r e  a d • a r o u n d "  a e o n s  t o  he e s 
s e n t i a l l y  s o l v e d  w i t h  t h e  d i s c o v e r y  o f  
an  e f f i c i e n t  t u b e ,  t h e  3BP1;  J .  R .  
K l e i n  (ORNL) and B. N o r r i s  (ANL)  r e 
p o r t e d  on t h i s  w o r k  a t  t h e  s y a p e s i w a  
o n  t h a  V i l l i a a s  t u b e  h e l d  a t  t h e  
B u r e a u  o f  S t a n d a r d s  i n  W a s h i n g t o n .  
The d i f f i c u l t i e s  c a u s e d  by i a p e r i t i e a  
i n  t h e  p h o s p h o r  o f  t h e  u e a o r y  a y a t e a  
a r e  now b e in g  s t u d i e d .
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T h *  H a t  o f  b a s i c  op*  r t t i o m  t o  bo 
b u i l t  i a t o  tb« a a c b ia o  i s  sow f i i t i ,  
»»tf tbus  i t  baa boos p o s s i b l e  to  begin 
t b o  a c t a a l  c o r f i a p o f  p r o b l e m .  Standard  
s a b r o a t i a o a  aro be ing  p r e p a r e d ,  a long  
• i t b  d e t a i l e d  s a d  p r e c i s e  e r r o r  
a n a l y s e s ,  t o  be ia c le d e d  i a  a peraaaea t  
l i b r a r y .  They are c e a a t r a c t e d  i a  aacb 
a • ay t h a t  t h e y  caa  be i a c l e d e d  i a  
a r b i t r a r y  s p e c ia l  r e e t i a e s  as aoteoNi t i *  
c a l l y  as p a s s i b l e .  Tbe  a a b r e e t i a e a  
a i l  I i a c la d e  e e a p i t s t i o a  a f  e l e a e n ta r y ,  
t  r i p a a o a e t r i e ,  l e g a r i t b a i c ,  r a t i a a a l  
p aaa r  f u n c t i o n * ,  and tbe  l i b a ;  a a l t i p l e  
p r a c i s i a a  a p e r a t i a a s ;  r a a t s  a f  equa* 
t i a a a ;  a a t m  e p e r a t i e a a ;  aad I n t e g r a -  
t i o a s .  aad a tb e r  c a a p a t a t i e a s  a fceeaea  
a c c u r r e a c e .  The l i b r a r y  b e i n g  prepared 
caa  c e a t r i b e t e  g r e a t l y  t a  t b e  v e rs a *  
t i l i t y  a f  tbe  aacb iao  aad t a  tbe  speed 
a i t b  a b i c b  s p e c i a l  p r a b l a a s  caa be 
c e d e d .  C a d i a g  g r a a p a  h a v e  b ee s  
a r g a a ia a d  f a r  t b i a  p r a j e c t ,  ab icb  a i l l  
be a c o n t i n u i n g  aaa, aad aacb graap  i a  
r e e p e a a i b l e  f a r  t b o  p r e p a r a t i o n ,  
a a a l y a i a ,  aad c h e c k i n g  a f  a c l a s s  a f  
r e e t i a e a .  Tbe c a d iag  s a a a ia a a  f e l l o e  
t b e  a a e b l y  a e a i a a r a .  V. G iv e n s  baa 
reseaMrd b i s  a e r ie a  o f  l e c t o r e s  on tbe 
f u a d a n e a t s l  paper an tb e  i a v e r a i a a  a f  
a a t r i c e a  by vaa Neuaaaa aad G a l d s t i a e .  
These l e c t u r e s  ae ro  begun i a  tbe  f a l l

Tea  l a r g e  c o m p u t in g  p r o j e c t s  ae ro  
co m p le te d  d u r in g  the  q u a r t e r :  (1 )  tbe 
c a l c u l a t i o n  a f  t b e  F o r m  f u a c t i a a s ,  
9 ( t o  be inaued as aa O fW  r e p o r t ) ,  
a i d  ( 2 )  t b e  Monte C a r l o  e a t i a n t e  a f  
t b a  c o l l i a i o a  d i s t r i b u t i o n  i a  t i s s u e  
f a r  a e r a a l l y  i n c i d e n t  beans o f  c o l l i *  
a n t e d  n a u t r o a a  o f  h i g h  e n e r g y .  Tbe 
n e u t r o n  b i s t a r i e s  f o r  p r e b l e a  2 a i l l  
be a a v e d  f a r  p a s s i b l e  u s e  i n  o t h e r  
p r o b I o a a .

Paae l  aeabers p reae a te d  t b e  f a l l e n ,  
i n g  l e c t u r e s  as a p a r t  o f  t h e  OKI NS 
T r a v e l i n g  L ec tu re  F rogm an

A. S. Householder

" M a t r i c e s , "  A l a b n a a  P o l y t e c b n i c  
l a s t i t u t e .  January  IS, 19S2.

A. * .  K la b e l  I

" S t a t i s t i c a l  Dea iga  aad A a a l y a i a  a f  
E n p e r i a a a t a , "  V e s h ia g to a  U n i v e r s i t y ,  
S t .  L a o i s ,  January JO. 19S2.

C. L .  F e r r y

" F r a g r a a a i n g  f a r  A a t e o e t i c  C e a p e t i a g  
M a c h i n e s , ”  U n i v e r s i t y  a f  N e r t b  Cara*  
l i s a ,  Noveeber 2S. 1951.

f a  a d d i t i o n ,  t b e  f a l l n u i a g  pape rs  
aere  p re ae a te d  o r  p u b l i s h e d  d u r i n g  tbe  
q u a r t e r :

" T a s t i n g  a T a a * a a y  C l a a a i f i c a t i a a  
U s i n g  t b s  H a a g s , "  p r s s e a t s d  s t  t b s  
A a s r i c a a  S t a t i s t i c s !  A s s o c i a t i o n  aad 
tbe  R i e n o t r i c a  S o c ie t y  i a  Has t e a ,  1951.

"A  S i a p l a  Procedure  f a r  O a t a r a i a a t i a a  
s f  t b a  A p p r a n i a s t a  L y a p b  S p a c e , ”  
p u b l i s h e d  i a  V e l .  114 a f  S c i e n c e .

A. S. Househo lder

" P a l  y a a a i a  1 I t e r a t i o n s  t a  H a n t s  a f  
A l g e b r a i c  E q u a t io n s , ”  p u b l i s h e d  i a  tbe  
P ro c ee d ta g s  a /  the A a e r i r o n  Me t h r e e f i -  
c e l  S o c i e t y ,  V e l .  2 .  Ha .  5 .  7 1 4 - 7 1 9  
( 1 9 5 1 ) .

A. V.  K l a b e l  I

"On Dependent  Testa  a f  S i g n i f i c a n c e  ia  
t b e  A n a l y s i s  a f  V a r i a n c e , "  p u b l i s h e d  
i n  V o l .  22 a f  tbe Aaaela a /  M a f h e a e t i *
c e l  S t a t i s t i c s .

• .  G i v e n s

" F i e l d  o f  V a lue s  o f  a M a t r i a , "  p ro *  
a e n t a d  a t  t b e  A a e r i c a a  M a t b e a a t i c a l  
S o c i e t y  m e t i n g  in  Auburn,  A la b n a a .
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T k t  b a s ic  a a c h i a e  o p e r *  
•  l i a i t  t H « ( >  a r c  as
f a l l a v a

1 .  S s a a a t i a a .  e i g h t  ( l a l i a c l
a^rrat IMS far a44ia| ar la ilrac l ia |
tl»a s o a k e r s  ml  a a g t i u f r  t i l l  a r
a a t  p r i o r  c l e a r t a g  a f  O *  e r r  s o *  l a  t o r .
S* m *  •

2 *  S k i l l ,  r i f k t  f i i d a c t  r i g h t  
s h i f t s  a * 4  e i g h t  l e f t  s k i f i a  a a  
a r b i t r a r y  a o a b e r  a f  t i a r a  ay  t a  4 4 .  
l a  a a a a a r a  s h i f t s  t b a  4  r t f i a i t r  
a l o a y s  s h i f t s  sad  t b a  Q r e g i s t e r  s a y  
a r  s a y  a a t  a b i f t .  ! •  y i  p l u s  2 #  m ■ 
f a r  each a a t  a f  f a a r  a r  l a a a .

1 .  M a i t i p  I t e a t l a a , a i t b  a r  a i t b a a t  
t h e  o d d i t i e s  a f  2 * ## f a r  r e o a d e f f .  A 
a i a i a a a  a f  2 1 *  m » sad  a a s u a a a  a f
4 1 *  **a.

4 .  D i e i s i a a ,  a i t b  a r  a i t b a a t  t b a  
a r b i t r a r y  l a a a r t i a a  a f  a a a i t  aa  t b a  
l a a t  p l a c a  t a  r a a a r e  t b a  b i a a a d  r a a a d -  
a f f  s a d  a i t b  a i t b a r  a s i n g l e -  a r  a 
d a a b l r - p r a n a i a a  d i v i d e s * .  4 1 *  p a .

5 .  M a a a r y  t a  Q,  a s i n g l e  o r d e r .  
S* M l .

4 .  S a b a t a t a t i a a , t a t a l  a r  p a r t i a l  
t r a s a f a r  mi  t b a  r s a t e a t s  a f  4  a r  Q 
i a t a  a a p a c i f i a d  a a a a r y  p a s i t i a a .  l a  
a p a r t i a l  s a b s t i t a t i s a  t b a  f i r s t ,  
s e c a a d ,  t h i r d ,  sad  f a a r t b  a a t a  a f  t e a  
c a a a a c i t i v a  d i g i t s  f r o a  a g i i a a  
r e g i s t e r  c a a  ba t r a a a f a r r e d  i a d a *  
p e n d a n t l y ,  a a y  eaa  a r  a a r r  s e t a  a i t b *  
a a t  t b a  a t b a r a ,  a r  a r e a  nose  a t  a l l .  
SO Ma .

7. T r a a s f a r  a f  c a a t r a l ,  o a c a a *  
d i t i o a a l  a r  c o a d i t i a a a l .  I f  c a a *  
d i t i o a a l ,  t b a  t r a a s f a r  o f  c a a t r a l  i s

d e p a a d e a t  a p a a  t b a  s i g a  o f  t b e  c a a *  
t a a t a  a f  t b a  4  r e g i s t e r ,  a r  apaa  t b a  
a c c a r r a a c a  a r  a a a a c c e r r e a c e  a f  a t a r *  
f 1aa . 30 m s .

0 .  S t a p .

The a a b r a a t i a a a ,  t a  a f f e c t ,  a a t e a d  
t b a  l i s t  a f  b a s i c  a p e r a t i a a a ,  e l t b a e g h  
a t  tbe e a p a a a a  mi  s av e  s t a r a g e  a p a c e  
• a  t b a  a a a a r y .  F a r  a i s a p l a ,  i f  a  
c a a p a t a t i a a  r a y a i r a i  tbe  e s t r s e t i a a  a f

n b r a i t i a a  b a a  b e a a  p r e p a r e d ,  t b a a  
t h i s  a i I I  be l a a a r t a d  aac a  i a  t b a  a a i a  
r e e t i a e .  T h e r e f o r e ,  shea  t b a  r e a p s  -  
t a t i a a  r e g a i r e s  a o g u a r e  r e a l ,  t b a  
r a d i c a a d  s i l l  ba  t r a a s f a r r a d  t a  a  
f i a e d  f a c e t i a e  i a  t b a  a a a a r y .  a a  

" a m t  o r d e r "  p l a c e d  t a  shea  s h a r e  t b a  
a a i a  r e a l i s e  i s  t a  ba p i c k e d  ap a p s i s ,  
aad tbe  r o s t r a l  s e a t  t a  t b a  a a b r a a t i a a .  
T h ere u p o n  t b a  r a a t  a i l  I  ba n t r i c t a d  
aad p l a c e d  i a  a f i a a d  l o c a t i o n  i a  t b a  
a a a a r y  a a d  t b a  c a a t r a l  t r a a s f a r r a d  
bach t a  t b a  a a i a  r e a l i s e  by t b a  a a i t  
o r d e r .  T h i s  a p a r a t t a a  caa be r e p e a t e d  
aay  a e e b e r  a f  H a a s  i a  t b a  c o a r s e  a f  
t b a  e a t i r e  c a a p a t a t i a a ,  aad t b a s  a a y  
aoeber  a f  a g a a r a  r o o t s  caa ba r e t r a c t e d  
a i t b  s a l y  a a i a g l e  t a s e r t i e a  a f  t b a  
r a a t i a e  i t a a l f .  I t  i a  as I y  a a c a a a a r y  
t h a t  tbe  a a i a  r a a t i a e  p r o v i d e  f a r  t b a  
i a a a r t i a a  a f  t b a  r a d i c a a d  aad t b a  r e *  
a e e a l  a f  tba  p r e v i e a s  r o o t  b e f o r e  e a c h  
a s e .  l a  l i k e  a a a a e r ,  r a e t i s e a  f a r  
• a  11 i p  l a  p r a c i a i a .  a a d  a t b a r a  f a r  
f l a a t i a g  d a c i a a l  a p e r a t i a a a ,  c a a  ba  
p r e p a r e d  aaca  a a d  f a r  a l l .  Aa a l e a w -  
s k a t  a a r a  e l a b o r a t e  e s a a p l a ,  a s i a g l a  
r a a t i a e  caa  ba p r e p a r e d  f a r  s a l e i a g  a  
a y s t e a  o f  l i a e a r  a l g e b r a i c  e g a a t i e a s  
a f  a r b i t r a r y  o r d e r  by i a a a r t i a g  t b a  
o r d e r  as aae a f  t b e  p a r a o e t e r s .

U ses  1 1y t h e r e  a r e  o a r s  s a y a  t b a a  
a a a  o f  c a r r y i n g  a a t  a p a r t i c u l a r  
c a a p a t a t i a a ,  a a d  t h r o e  f a c t o r s  e a t e r  
i a t a  t b e  a a l a c t i a a  o f  aay  p a r t i c u l a r
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o v t h o d .  T h e s e  a r e  t h e  a p a c e ,  o r  t h e  
nua l ' f r  o f  e o r d a  a c c i p i t d  in t n r  o r o o r v  
by the  r o v t i n r ,  H a t ,  or  t he  I r n y t h  o f  
t i a *  r e q u i r e d  f o r  t h e  a a c h i a e  t o  g o  
t h rough  l ho r o o p u t a t i o n ; ond p r e c i s i o n ,  
o r  t k t  o f f o c i  o f  r o u n d o f f .  A p r o p o s e d  
r o o t i a o  e i g h t  c o a p a r *  f a v o r a b l y  o i t b  
a a o t b o r  oa o a o  c r i t r r i a a  a a d  a  a • 
f a v o r a b l y  aa a o a t  o t b o r  c r i t e r i o n ,  a a d  
t b a  o a t a a t  t o  o b i c b  a  f i v o n  f a c t o r  t a  
c r i t i c a l  o i l l  d e p e n d  upon t b a  a v e r - a l l  
p r o b l e a  i a  b a n d .  C o n s e q u e n t l y  i f  
a i a f l o  r o o t i a o  a p p o a r a  o p t i o n  I oa a l l  
f a c t o r s ,  d i f f o r o a t  r o o t i a o a  a a y  bo 
a a e d a A  i a  t b a  l i b r a r y .  F o r  a a c b  
r a a t i a o .  t b a  a r r o r  l i o i t a  a a a t  ba  
a a r r r t a i a a d  aa  p r a c i a a l y  aa p a s s i b l e .  
Than ,  f o r  / a .  w h e r e  a  i a  g i v e n  t o  19 
b i n a r y  d i g i t s .  o a o  c a a  a r r i v e  bv 
Newton’ s oa t boA a t  a a a o b o r  a ,  a a i i a -  
f y i a g

r- <  a - Jo ♦ 2*** j  r «  .

Tbto i a  a c h i e v e d  by a r o u t i n e  o f  o i g b t  
oorAa.  a b i c b  r a y v i r a i  t h r e e  a o a i l i a r y  
a t o r a g e  p o a i t i o a a  and t a boa  a o a n o a o  
a f  3 4 . 0 2  o a .  i f  i t  i a  a o t  t b o a g b t  
a a c o a a a r y  t o  t o a t  t b a  a l g a  o f  a t o  oobo 
a o r e  t h e  c o o p o t a t i o a  o i l l  ba o e a a i a g -  
f a l .  I n c i d e n t a l l y  t b a  p r o c o a a  y i e l d *  
a a 2*** o b o a  a  * § .  I f .  a a  a p r o *  
c a i t i o a ,  i t  i a  A a a i r a A  t h a t  t b a  
o a c b i a a  a t o p  o r  t o b a  r e o e d i n l  a t a p a  
a b o o l A  a  t a r o  o a t  t o  ba g i v e n  a a  a 
a a g a t i v a  a a o b o r  oaA y i o l A  a = 0 v i t a  
o a f ,  t b a a  11 oor Aa  a r e  a o c o a a a r y  aad  
t b a  t i a a  i a  1 4 . 2 4  a a .  By a d o a b l e -  
p r c c i a i o a  c o o p o t a t i o a ,  i f  a i a  g i v a a  
t o  7 t  b i n a r y  d i g i t s ,  i t  i a  p o a a i b l e  t o  
o b t a i n  a a c c o r a t a l y  t e ' 7 4  b i n a r y  
p l a c a a  w i t h  21 a A A i t i o a a l  oordn  aad  a a  
o a t r a  o p e r a t i n g  t i n *  o f  2 . 7 2  a a .

The f l o a t i n g  A o c i a a l  a r i t h a o t i c a l  
o p e r a t i o n a  bava  b e e n  coded a t  Ar g o a a e ,  
b a t  t b o y  r e q u i r e  f i a a l  c h e r b i a g  a a d  
e r r o r  a a a l y a i a .  M o l t i p l e - p r e c i a i o a  
a r i t h a e t i c  o p e r a t t o a a  i n c l u d i n g  s qua re*  
r o o t i n g  a r e  n e a r l y  c o a p l e t o .  B o u t i a e a  
f o r  a i a g l e - p r e c i a i o a  s q u a r e - r o o t i n g .

o b t a i n i n g  a m e a  a a d  c o a i a e a ,  e v a l u a t i o n  
o f  a p o l y n o o i a l  o f  a r b i t r a r y  d e g r e e  
a a d  f o r  on a r b i t r a r y  n u o b e r  o f  v a l u e a  
o f  t h e  a r g u o e n t ,  a n d  t r o n a f o r o a t i o n  o f  
v n n a b l o a  i n  a p o l y n o o i a l  a r e  e s -  
a e a t i a l l y  c o a p l e t o  o i  t b  e r r o r  a n a l y s i s .  
B o u t i a e a  a r e  b e i n g  p r e p a r e d  f o r  o t a e r  
e l e a o n t a r y  f u a c t i o n a ,  i n c l u d i n g  
r a t i o n a l  p o w e r s ;  f o r  o p e r a t t o a a  u i t h  
c o a p l o a  a u a b e r a ,  f o r  n u o o r i c a l  i n t e 
g r a t i o n  and i n t e r p o l a t i o n ;  f o r  c e r t a i n  
a t a t i a t i c a l  c o a p a t o t i o a a ; a n d  f o r

v e c t o r a .

stair art sics in tbc  r m t i  c a b l s  s e t s o s

Partielpatlag boabar af Paaal.
G. 1 .  A l b e r t .

B e t e r e a c e a .  ( 1 )  G .  C.  A l b e r t ,  
" B a n c  S t u d i a a  i a  t h e  M o n t e  C a r l e  
M e t h o d . "  M o t h e a a f  i <-• P a n e l  Q u a r t e r l y  
P r o f r e » i  H r p o r t • / o r  t h e  P e r i o d *  f a d 
i n g  J u l y  3 1 .  1 9 5 1 .  o n d  O c t o b e r  31.  
1951 .  0 B N I - 1 0 9 1  a n d  O B N I - U S l .  ( 2 )  
G.  t .  A l b '  r t ,  M e o o r a n d u n a  t o  A.  S .  
H o u s e h o l d e r  on "A G e n e r a l  A p p r o a c h  t o  
* b e  Monte  C a r l o  C a t i a a t i o n  o f  t h e  S o 
l u t i o n *  o f  C e r t a i a  F r e d h o l a  I n t e g r a l  
E q u a t i o n s . "  P a r t s  I .  I I ,  and I I I .

B acb g ro o ad  a a d  S t a t a a  Aa e x p l a i n e d
i a  r e f e r e n c e  ( 1 ) ,  P a r t s  I a a d  I I  o f  
r e f e r e n c e  ( 2 )  c o a t a i a  a o a t h e o a t i c a l
e s p o s i t i o a  o f  t h e  t h e o r y  u n d e r l y i n g  
v a r i o u s  s t a t i s t i c a l  t e c h m o u e s  t h a t  
h a v e  b e e n  u s e d  i n  c o o p u t i a g  c e n t e r s  
o v e r  t h e  c o u n t r y  f o r  t h e  e s t i o a t i o n  
o f  s o l u t i o n s  o f  c e r t a i n  t y p e s  o f  
i n t e g r a l  e q u a t i o n s  a a d  t h e  e s t i o a t i o n  
o f  u e i g h i e d  i n t e g r a l s  o f  s u c h  s o 
l u t i o n s .  In  a d d i t i o n .  P a r t  I I  o f  
r e f e r e o c e  12)  c o n t a i a a  aa  i n n o v a t i o n ,  
c r e a t e d  by t h e  p a r t i c i p a n t ,  i n  t h e  
i n t r o d u c t i o n  o f  a  c e r t a i n  t y p e  o f  
a m p l e  s t r a t i f i e d  s a o p l i a g  i n t o  t h e s e  
e s t i o a t i o n  p r o b l e o s .

P a r t  I I I  o f  r e f e r e n c e  ( 2 ) ,  i s s u e d  
d u r i n g  t h i s  q u a r t e r ,  d e s c r i b e s  a c o n 
t i n u e d  s t u d y  o f  t h e  u s e  o f  s t r a t i f i e d
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M * | i l  i n i  begun in  P a r t  I I  a n d  g i v e s  
s p e c i a l  c o n s i d e r a t i o n  t o  t b e  p o s s i 
b i l i t i e s  o f  d e s i g n i n g  e s t i s s t i o n  
p r o c e d u r e s  t o  s a k e  e f f i c i e n t  u se  o f  
t h e  a d v a n t a g e s  o f  h i g h - s p e e d  a u t o n s t i r  
c o s p u t m g  n a c h i n e r y .  S p e c i f i c a l l y ,  
P a r t  I I I  c o n t a i n s  d e s c r i p t i o n s  o f  
s s n p l e  s p a c e s  snd p r o b a b i l i t y  d i s t r i 
b u t i o n s  i n  e h i c h  r e p e a t e d  s n a r l i n g  f o r  
c h a i n s  o f  f i l e d  l e n g t h  and s t r a t i f i e d  
s s n p l i n g  f o r  b o th  c h a i n  l e n g t h s  and  
c h a i n  p o i n t s  nay be used .  S u g g e s t i o n s  
a r e  n ad e  f o r  the  c h o ic e  o f  p r o b a b i l i t y  
d i s t r i b u t i o n s  t h a t  a r e  a m p l e  enough  
so t h a t  c o u p le s  s s n p l i n g  n e t h o d a  n i g h t  
be p r a c t i c a l  oa h i g h - s p e e d  M a c h i n e r y ,  
e i t h  e h i c h  e f f i c i e n c y  i s  g a i n e d  by 
c o n p u t i n g  n e t h o d s  t h a t  i n v o l v e  nany  
r e p e t i t i o n s  o f  a m p l e  o p e r a t i o n s .

The p a r t i c i p a n t  propose s  t o  c o n t i n u e  
t h i s  p r o j e c t  i s  t o o  w a y s .  F i r s t ,  
a p p l i c a t i o n s  o f  t h e  t e c h n i q u e s  s u g 
g e s t e d  i n  r e f e r e n c e  ( 2 )  t o  s p e c i f i c  
i n t e g r a l  e q u a t i o n s  s h o u l d  be t r i e d .  
Second,  t h e  e a t i n a t i o n  t e c h n i q u e s  p r o 
pose d  g i v e  e s t i n a t e s  o f  t h e  s o l u t i o n  
o f  sn i n t e g r a l  e q u a t i o n  a t  a . s i n g l e  
p o i n t .  A p p l i c a t i o n  o f  any t e c h n i q u e  
t o  t h e  e a t i n a t i o n  o f  the v a l u e s  o f  the  
a o l u t  i o n  a t  nany p o m ' ^ ,  e i t h e r  th rough  
i n d e p e n d e n t  o r  c o r r e l a t e d  s a m p l e s ,  
o o u l d  l e a d  t o  a d i s c r e t e  random s e r i e a .  
S m o o t h in g  and i n t e r p o l a t i o n  f o r  such a 
s e r i e a  o i l  I be s t u d i e d  a t  roam l e n g t h .

■ ETNMS # f  C•■PITAT ION P M  USE I IT M  4 
I I G I  S P E C I ALTOBATIf -KERL’EMCEB C M *
P i t i e

P a r t i c i p a t i n g  l e a k e r  o f  P a n e l .
I .  G i v e n s .

R e f e r e n c e .  V s t h r a s t i c i  P a n e l  
Q u a r t e r l y  P r o g r e s s  R e p o r t ,  O R N L - 1 1 5 1 .

P r e b l e *  g. N u a e r l c a l  l a v e r t i a g  e f  
■ a t r l c e a  e f  l i g b  O rd e r .

S t a t a a .  A f t e r  an i n t e r r u p t i o n  f o r  
t h e  C o m p u t e r  C o u t a e  i n  D e c e m b e r  and

sone  r e p o r t s  on c e d i n g ,  l e c t u r e s  on 
t h e  von Neumann - Go I d s i i n e  p a p e . s  a r e  
b e i n g  c o n t i n u e d  b e f o r e  the M a t h e m a t i c s  
P a n e l  S e m i n a r ,  t h e n  i t  i a  n e c e s s a r y ,  
t h e  e r r o r  e s t i a s t e i  a r e  b e i n g  a r o d t f i e d  
t o  n a h e  t h e n  a p p l i c a b l e  t o  t h e  Osh 
R id g e  c o m p u t e r .  Bork on t h i s  p r o b l e m  
m i l l  be c o n t i n u e d .

P r e b l e *  3.  N u a e r l c a l  C o a p a t a t i o n  
e f  E i g e n v a l u e s  and E l g e a v e c t a r a .

H i a t u s  The  n e t h o d  d e s c r i b e d  i n  
t h e  l a s t  q u a r t e r l y  r e p o r t  i s  b e i n g  
s t u d i e d  f o r  t h e  e f f e c t  o f  r o u n d o f f  
e r r o r  on t h e  a c c u r a c y  o f  t h e  c o m p u 
t a t i o n .  The  vork  o f  l i d s k i t * * *  p e r m i t s  
more e f f i c i e n t  e s t i m a t e s  by a l l o w i n g  
one t o  r e p l a c e  the  sun o f  s q u a r e s  o f  
t h e  e i g e n v a l u e s .  An u p p e r  b o u n d  f o r  
t h e  s a t i s a a  e i g e n v s i u e  o f  a s y m m e t r i c  
( e r r o r )  n a t r i s  w i t h  t o o  n o n t e r o  roes  
and co lum ns  has been found i n  t e r n s  o f  
those  bounds f o r  the e l e m e n t s  t h a t  ure  
a p p r o p r i a t e  f o r  the  c o m p u t a t i o n  under  
s t u d y .  E r r o r  bounds g i v e n  by ( a o l d s t i n e  
f o r  h i s  p ro p o se d  s o l u t i o n  o f  t h i s  
p r o b l e m  h a v e  been s t u d i e d  i n  a m anu
s c r i p t  o b t a i n e d  f rom h im .  T h i s  v o r k  
i s  t o  be c o n t i n u e d .

E I P E C T E R  VALUE OF R E L I A B I L I T Y  BP A 
TEST

P a r t i c i p a t i n g  B e a k e r  o f  P a n e l .  
J .  N o x h n a n .

B a c k g r o u n d  sad S t a t u s .  l e t  y be a
meas ured  v a l u e  o f  none t r u e  p a r a m e t e r  
s .  I t  i s  assumed t h a t

y *  *  * « .

s h a r e  < i s  aoam e r r o r  t e rm  u n c o r r e l a t e d  
e i t h  s ,  a n d  t h a t  s a n d  « a r e  e a c h  
n o r m a l l y  d i s t r i b u t e d  e i t h  means  p  and

‘ " f .  B .  L a l a k i t ,  •• t i * • • » • !  • !  t k a  Yaaa o l
g r a d u a t e  a t  S f m M t r i t a i  B a t r a a e C *  I  t r a a a l  s l a d l ,  
S a l  l a g .  4 l a 4 .  S a a l .  1 U I  75. 7SS-TT1 ( I V I S ) .

s
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0 a n d  v a r i a n c e s  a /  a n d  e r / ,  r e *  
s p e c t i v e l y .  The r e l i a b i l i t y  o f  t h e  
m e a s u r e  y  i s  d e f i n e d  as

1

1 ♦ c

w h e r e  P ( c a p i t a l  r h o )  i s  t h e  r e 
l i a b i l i t y  and £ = a f * / a / .

/ , ( * , * )  = Af ( s , * ) <*/ , )  '  e xp
- a s .

2 - . *

a r e  t h e  r e s p e c t i v e  p r o b s b i l i t y  d e n s i t y  
f u n c t i o n s  o f  * /  end » , * ,  whe r e  A,  and 

f t ,  a r e  a p p r o p r i a t e  n o r m a l i s i n g  Con
s t a n t a .  T h e  d i s t r i b u t i o n  o f  s i s  
t h e n *  *>

/ ( * )  , f  * /  / , < * • / )  / , ( . . * )  d s . «

( a / S ) • l 
) exp

2 a /
( s . ’ ><‘ / , , * ‘

- a *
d s . 1 .

I f  f f , *  end can be e s t i m a t e d  by 
a • a n d  # • ,  t h e  u s u a l  r o o t - m e a n -  
s q u a r e  s a m p l e  e s t i m a t e ,  t h e  e x p e c t e d  
v a l u e  o f

A f t e r  some r e d u c t i o n ,

/ ( * )  = ( i  ♦ t r *  .

R =
1 ♦ *

To d e t e r m i n e  ft ,  t h e  f o l l o w i n g  c o n 
d i t i o n  i s  imposed:

where
^ p f ( z )  ( i  ♦ O ’ * d i = 0

I = and i t  i s  f ound t h a t

C- / »
A =

c a n  be  d e t e r m i n e d  and  s o me  c o n c e p t  
g a i n e d  o f  any e x i s t i n g  b i a s .

B
a n_
2 '  2

I t  i s  w e l l  known t h a t  # * and a * 
each  h i v e  d i s t r i b u t i o n  w i t h ,  s a y ,  
a  d e g r e e s  o f  f reedom.  T h a t  i s .

/ /  l \ v /  ! . ( ■ / * ) * •  / , < * ,  > = * , < * , * )  e xp

where

. r < r )  n . )  (r  - 1)1 ( .  .  1)!
* ( r - ‘ ^ n T T - T ) *  ( r . .  ■ 1 ) .

X. 6 .  l a a d a l I , T k t  4 d a a a « a d  T k i m r y  a /  
H a U a t U i ,  IS a d . , ra» .  C r i f f i a ,  Laadaa, IM S.

6
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To f i nd  « ( A) ,  t h e  e x p e c t e d  v a l u e  o f  A,

€<«) =JT A / ( * )  d t

£ • /!  / •■  j  < • /  > ) • I
-  — ------ I -------------------------  d i  .

±J*Ni 4 I)(C 4 J)"

A f t e r  c o n s i d e r a b l e  c a l c u l a t i o n ,

30 , 0 0 0  and 1 2 0 , 000  r ,  r e s p e c t i v e l y ,  o f  
x r a d i a t i o n  a t  t h r o e  t e a s e r a t u r n s .  An 
e q u a l  n u n b a r  o f  c o n t r o l s  v a r a  r un  a t  
e a c h  t e n p a r a t u r a .  The p r o b l e n  was t o  
d a t a r a i n e  w h e t h e r  t e n p a r a t u r a  a f f e c t s  
t h e  a b i l i t y  o f  t h e  o r g a n i s e s  t o  
s u r v i v e  a f t e r  e x p o s u r e  t o  r a d i a t i o n .

F o u r  i n d e p e n d e n t  c o u n t s  w e r e  
o b t a i n e d  f o r  b o t h  t y p e s  o f  o r g a a i a a s  
a t  e a c h  t e a p e r e t w r e  i n  bo t h  t h e  c o n -

i
e(A)

B(n ♦ 1 ,  n ♦ 1)

* iO jlrr!"1’"' ,
—  In t ♦ y  -------------------— --------------------------------l
C > *  f t  ( 1  * O * 4 1  ( •  -  k -  1 )  C * * * * ' J

where n = ( n / 2 ) - 1.

Soae a a n p l e  h n n d  c a l c u l a t i o n s  w e r e  
aa de  f o r  (  = 0 . 2  and  a  = 4, 6,  end 8 .  
T h e  t r u e  v a l u e ,  P ,  i a  0 . 8 3 3  a n d  
«<A)  = 0 . 7 8 7 .  0 . 8 0 2 ,  a n d  0 . 8 1 2 .  
r e s p e c t i v e l y .  A i s  a h i s s e d  e s t i a a t e  
o f  P, b u t  i t  i s  c o n j e c t u r e d  t h a t  f o r  
l a r g e  a ,  t h e  o r d e r  o f  m a g n i t u d e  u s e d  
i n  n o s t  p r a c t i c a l  a p p l i c a t i o n s ,  t h e  
b i a s  i a  n e g l i g i b l e .  I t  i s  p l a n n e d  t o  
e np l oy  a u t o m a t i c  c a l c u l a t i n g  M a c h i n e s  
t o  i n v e s t i g a t e  f u r t h e r  t he  b e h a v i o r  o f  
i ( R )  f o r  v a r i o u s  c o m b i n a t i o n s  o f  (  a n d  
l a r g e  v a l u e s  o f  a .

ANALYSIS OF TEBPEBATUBE EFFECTS BN 
BAPLOID ANS BIPLOIB FOSBS OF SACCHA-  
ROHYCES CERE V I S l A E  EXPOSES TO X •

O rig in .  S.  P o a p e r ,  Bi o l ogy  D i v i s i o n .

P a r t i c i p a t i n g  B e a k e r s  o f  P a n e l .
A. V. Kimbal l  and  G.  J .  A t t a .

Background and S t a t u s .  H a p l o i d  a nd  
d i p l o i d  f o r m s  o f  t h e  y e a s t  S m e e h m-  
r o m y c e t  c e r e v i s t a e  we r e  e x p o s e d  t o

t r o l  a nd  t h e  t r e a t e d  g r o u p s .  The  
means  a r e  shown i n  T a b l e  1.  C o n t r o l  
c o u n t s  a r e  e x p r e s s e d  in  10* u n i t s ,  and 
t r e a t e d  c o u n t s  a r e  e x p r e s s e d  in  10* 
u n i t s .

TABLE I 

Average Ceoato

tdpomtuie

80*C ia*c 12*C

B a p lo id  
C o * tro l a

Treated
1S8 . S 

j o . s
14S.1 
81. S

14S.0
SOT

Dipleid
C o n tro ls

Treeted
100.4 
1J4 . 1

10S.I
148.0

100.8
1S4.8

The a n e l y s e s  i n  T a b l e  2 were  com
p u t e d  f o r  t he  c o n t r o l s .

I t  i a  c l e a r  t h a t  t e m p e r a t u r e  has  no 
a p p r e c i a b l e  e f f e c t  on s u r v i v a l  among 
t h e  c o n t r o l  o r g a n i s m s .  In  v i e w  o f  
t h i s  r e s u l t ,  a n a l y s e s  f o r  t h e  t r e a t e d  
o r g a n i s m s  c o u l d  be  c o m p u t e d  w i t h o u t

T

8
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C B r r t e t i i i  f o r  •  t e m p e r a t u r e  e f f e c t
•  • o n (i t h e  c o n t r o l s .  These  a n a l y s e s
•  re shown i n  T a b l e  3.

TABLE |

A na lyses  o f  Variance 
(b o so 4  so s p i r t  ro o ts )

SOURCE OF DECREES OF MEAN SQUARE

VARIATION FREEDOM HAPLOIDS D IP L O ID S

p e r s t a r e s
S a.iia i o .o sr

Vi t h i s  t s n -  
p s r s t u r e s

a 0 . S307 0 .2 7 6 2

T o ta l 11

TABLE 3

A nalyses  o f  Variance 
(b o so S o o  i p i r *  ro o ts )

SOURCE OF DECREES OF MEAN SQUARE

VARIATION FREEDOM h a p c o i n s D IP L O ID S

p s r s t a r e s
t 0  8570 1. 4* * 1 2

Vi t h i s  t »  
p s r s t o r e s

* 0 .0 9 0 0 0 0 .6 7 7 0

A d e f i n i t e  t e m p e r a t u r e  e f f e c t  i s  
i n d i c a t e d  i n  t h e  h a p l o i d  o r g a n i s m s ,  
b a t  the d i f f e r e n c e s  among the  d i p l o i d  
moans  a r e  n o t  l a r g o  e n o u g h  t o  bo 
s t a t i s t i c a l l y  s i g n i f i c a n t .  T h e r e  
s e a m s  t o  be aome  i n d i c a t i o n  t h a t  
haplo id*  and d i p l o i d s  r e a c t  in o p p o a i t o  
ways t o  c h a n g e s  i n  t e m p e r a t u r e ,  b u t  
in  t h i s  e x p e r i m e n t  e x c e s s i v e  v a r i a 
b i l i t y  among t h e  d i p l o i d  c o u n t s  ( a  
s t a n d a r d  o r r o r  a l m o s t  f i v e  t i m e s  n s  
g r o a t  a s  f o r  t h e  h s p l o i d s )  makes  i t  
i m p o s s i b l e  t o  d raw a d e f i n i t e  c o n 
c l us i on .

EST1BATI0N OF VABIANCK COMPONENT* IN A 
STERILITY EXPERIMENT BITB BiiCS

O r i g i n .  L o u i s  Wickham,  B i o l o g y  
Di v i s i on .

P a r t i c i p a t i n g  Bonbsro  o f  P a n e l .  
A. W. Ki nba l l  and G. J .  A t t a .

Background nod B tn taa . Aa p a r t  o f  
t h e  s n a l y a i a  o f  t h e  e x p e r i m e n t  d e 
s c r i b e d  i n  d e t a i l  i n  O R N L - U6 7 . <* >
componenta o f  v a r i a n c e  o s t i n a t o s  wore 
computed.  From e a c h  o f  s e v e r a l  l i n o s  
o f  n i c e ,  s e v e r a l  m a l e s  were s e l e c t e d  
a n d  e a c h  m a l e  was  o a t e d  t o  f o u r  
d i f f e r e n t  f e m a l e s .  S e v e r a l  l i t t e r s  
were o b t a i n e d  f rom each f e n s l s .  T h i s  
was done w i t h  s e m i s t e r i l e  m a l e s  a n d  
wi th f e r t i l e  s a l e s .  As a ma t hema t i c a l  
model ,  i t  was as sumed t h a t  t he  l i t t o r  
• i i e  for  t h e  n t h  l i n e  i s

M i / k m = ** * a i * & i /  + y i / k  * * i / k m  ,

where

= 1. • •  •  9 r .

* 1. • • • • • i  •
1 = 1. • • • f ' i t

I = 1. • • • t m i / k

a < ‘-  N(0,

-  m o .

y i f > + N(  0, ° y

i f  km -  N ( 0, <r*>

T h i s  n o t a t i o n  i n  c o n v e n t i o n a l  f o r  
i n d i c a t i n g  a r a n d o n  v a r i a b l e  h a v i n g

***a. a . a*ira«T, ra« • /  r a * «
•  /  Tk i d  Tar i t  «• ! •  ( • • I t r l t l  Sr P e s i l l e s
P ar  t i r l . t ,  O S M l-I IS* .  » .  S«-S* I j M .  ». 1*51).

8
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•  norue 1 d i s t r i b u t i o n  with s  s p e c i f i e d  
• e s s  and v a r i a n c e .  I t  i s  slfeo aasuaed  
t h a t  a l l  o f  t b s  a 4 , P i t ,  V i j k *  “ nd 
* i i i s  * r* • u t u * l l y  independent .  V i tb  
t h i s  n od e l  i t  cnn bo shown t h a t  th e  
a n a l y s i s  o f  w n r i s n c e  in T ab le  4 has  
aspactad saais o f  squares as i n d i c a t e d .  
As b a f a r a ,  n  ̂ 1* t h e  n u a b a r  o f  
l i t t e r s  f r a a  the  fcth fa a a la  a a t a d  to  
the ; t h  s a l e  f r o a  the i t h  l i n o ,  and

8 . 4  and 3 . 5 .  In view of  th i s  r e l a t i o n *  
s h i p ,  i t  i s  q u i t e  p o s s i b l e  t h a t  t h e  
var iance  i s  p r o p o r t i o n a l  to tha B e a n  
l i t t e r  s i t e ,  a t  l e a s t  in tha  r a n g e  
covered by t h i s  ex p e r ia e a t .

TABLE •

V a r ia n ce  A n a ly s e s  Based an 
L i t t e r  S ia e e

" i f  * J* "«/» «

** * f " < /  •

» ■  f  •

In any e x p e r i a e n t a l  s i t u a t i o n  t b e a a  
expected v a l u e s  nay be used to o b t a i n  
e s t i a s t a s  o f  a * ,  a y 9 , end &m* by
a s t e p w i s e  a e t h o d  o f  c o a p w t a t i o n  
s t a r t i n g  w i t h  the l a s t  sua o f  s q u a r e s  
in the a n a l y s i s  o f  variance t a b l e .

In the n i c e  data ,  the a n a ly s e s  wars 
based on l i t t e r  s i x e s  and ware per*  
foraed s e p a r a t e l y  on f e r t i l e  and s e a i*  
s t e r i l e  aa iaM la .  The r e s u l t s  are ahown 
in Tnhls S.

Apart f r o a  the v a r ia t io n  in l i t t e r  
s i x e s  a a o n g  l i t t e r s  f r o a  t h e  s a n e  
a a t i n g ,  o n l y  one coaponent  s e e a s  to  
c o n t r i b u t e  s u c h  to  the t o t a l  e r r o r .  
There in  s e a e  i n d i c a t i o n  o f  a c o a 
p on en t  due t o  a a l e s  f r o a  t h e  s a n e  
l i n e ,  b u t  i t s  r e l a t i v e  a a g n i t u d e  
r e n d e r s  i t  u a i a p o r t s n t .  In b o t h  
f o r t i l e s  sad a e a i s t e r i l o s ,  then,  th e r e  
i s  e v id e n c e  o f  h o a o g en e i ty  saong  the  
various f a c t o r s  s tud ied .  The va r ia n c e  
for  the f e r t i l e s  i s  about t w i c e  t h e  t 
variaace  for th e  a e a i s t e r i l e s ,  but the  
r e s p e c t i v e  a v e r a g e  l i t t e r  s i x e a  a r e

DEGREES O r MEAN
SOURCE o r  V A RIATION FREEDOM SQUARE

FERTILES

Anent line* 4 1.3T39
Ansae m Ii i  v itk ia line* S 6.36*5
Aeoag aa tia fi v itk ia 30 1.3331
aalie

Am >| l itte r*  v itk ia 100 3.3317

fetal 319

a *  -  3. S3 IT

o 9 • 0.0001 

o f  •  0. IMS 

\ 9 - 0

SEMI STERILES

Aveng liaea 5 1.1050

Avaag aelea v itk ia  live* 6 4.0305

Aaaag B a t in g *  v itk ia  
aelea

36 1.6013

Aaaag l i t te r a  v itk ia  
anting*

no 1.6016

fe ta l 335

o *  • 1. *016

» » . 0y

ofi* • 0.1303 

o^* » 0
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ANALYSIS SF SICSSSINATISN PERCENTAGES 
FOE SEVEBAL EXPEBIBENT8 SITS BACTEEI - 
OFNASE TSI

• r l g t a .  A. H. D< 
D i v i s i o n .

i, B i o l o g y

A. V. K i o b a l 1 sad G. J .  A t t n .
>1.

•  h e r e  i s  t h s  t o t a l  a u a b e r  o f  
p a r t i c l o s  co n a to d  in  t b s  j t b  e x p e r i -  
■ o a t  o f  tbo  i t b  ( r e a p ,  s a d  a *  r e p r e -  
s o n t s  tbo  e x t r a r e o u s  v a r i a t i o n  f r o a  
o a p o r i a o a t  t o  e x p e r i m e n t  w i t h i n  a 
g r o u p .  I f  woights  a ro  choaoa  equal  to  
t b o  r o c i p r o c a l  v a r i a n c e s ,  tbo  w o igb t  
f o r  weald bo

S a c k g r a a a S  a a S  S t a t a s .  W i t h  
b a c t e r i o p h a g e  T2H. a l a r g o  a u a b e r  o f  
e x p e r i m e n t s  i a v o l v i a g  a a a y  d i f f o r o a t  
g o a o t i c  c r o s s e s  w ore  p e r f o r a e d .  l a  
e a c h  e i p e r i a e n t  t b o  a o a b o r  o f  r e*  
c o a b i n a n t a  and t h e  t o t a l  a a a b a r  o f  
p b a g o  p a r t i c l o s  w o r e  c o u n t e d .  Tbo 
t o t a l  auabe rs  ranged f r o a  4S0 to  4300,  
and tbo a a a b a r  o f  e x p o r i a o a t a  p e r  c r o s s  
v a r i e d  f ro a  one to  a i a o .  Ia  s o s m  casoa 
e x p e r i a o a t a  f r o a  t b o  s a a o  c r o s s  
checked  vary  w e l l ,  and  i n  o t b a r  casoa  
t h e r e  was c o a s i d e r a b l o  d iv e rg e n c e .  Aa 
a n a l y s i s  o f  the  a v e r a g e  r e c o a b i a a t i o a  
p o r c e a t a g e s  e v a l u a t e d  w i t h  r e s p e c t  t o  
t h e  c r o s s e s  waa d e s i r e d .

L e t  be the  o b s e r v e d  p r o p o r t i o n  
i a  t h e  ;  th  e x p o r i a o a t  f o r  t h e  t t h  
c r o s s  ( a * 1. . . . ,  k ^ ;  j  * 1, . . . ,  a 4) .  
F u r t h e r ,  l e t

' a  *
♦ c

i t  *

where p 4 i s  t h e  t r u e  a v e r a g e  p r o p o r t i o n  
f o r  the t t h  c r o s s ,  p^ i s  the  devia t ion  
o f  t h e  j th e x p e r i m e n t  f r o a  t h e  t r u e  
p r o p o r t i o n  f o r  th e  i t b  group caused by

• a  *
»i t  a i '  * W.i(l * 

w h e r e  * p 4 ♦ p ^ .  I f ,  f u r t h e r ,

. wo (1
V  * — :

>

The l e a s t  t h a t  can  be e x p e c t e d  i s  
t h e  c o a p u t a t i o a  o f  e s t i m a t e s  o f  a  
a n d  a t * s a d  t h e  u s e  a f  t h e n  t o  do - 
t o r a i a e  a p p r o x i a a t e  w e i g h t s .  I f  a 
X* i s  c o a p u t e d  f o r  e a c h  c r o s s  in  the  
u s u a l  f a s h i o n  t h e s e  /( a , s  a r e  p o o le d ,  
i t  can  be shown t h a t

i C f  pooled)
*  1 ♦

a o d i a ,  e t c . ,  s a d  i s  t h e  a s u a l
b i a o a i a l  v a r i a t i o n .  p , .  s ad  a r e

/  V
w h e r e  /  i s  t h e  a u a b e r  o f  d e g r e e s  o f  
f reedom for  the pooled  }[* and

t o  be a u t u a l l y  i a d e p e a d e a t  so t h a t
* a  •

« < * t i  • F<>* 8 M p # i ) ♦ V { € t i ) v-E -r*
<F* ♦ F ^ X l  * F ,  - F 4 i )

* <7 * ♦ ,s
‘  ‘ \  \ • 1
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From Eg.  1 an c i t i a a t t  o f  t h e  pa r*  
c e n t age a of  t he  t o t a l  v a r i a t i o n  t h a t  
i a  daa t a  a a t r a n a o a a  v a r i a t i o n  can be 
abtaiattf

p o o l e d

1a  a ---------------------------- .
p e e l e d

f
F a r  t b i a  type  a f  p r o b l a a ,  Co c h r a n*4) 
f i  vaa t ba  f o l l o v i n g  a a t  o f  r a l a a  f a r  
d e t e r a i n i a g  t b a  k i n d  a f  v e i g k t a  t o  
a a a :

a WEIGHTS

> 70S e q u a l

< 20S b i a a a i a l

bataraaa 20 and 70S a n a c t  a r  p a r t i a l

l a  t b a  p r a a a a t  eaaa ,  i t  vaa  found t h a t  
X * poo l a d  * 153 . 26 ,  /  * 6 9 ,  a  .  SSS. 
A c co r d i n g l y ,  i t  «aa d a c i d a d  t h a t  a n ac t
o a i g h t a  vea l d  ba aaad .

Fa r  t ba  a n a c t  a a i g k t a  s e r a  i n fo r *  
a a t i o n  i a  r e q u i r e d .  I t  can  ba akoan 
t h a t  i (

* *>

i a  an nnbiaaad a a t i a a t a  o f  n.^  (1 • ) .
S i a c a

an  n n b i a a a d  a a t i a a t a  mi < r i a  givan
by

L  a .
m

1 - M y f
9

1 t * |L < J
2d
i j

U 'v .  I .  CevbvM, " t a t l f i l i  • (  Vm i u h  fa r  
t* a*4 H ao tar* ,"  J.  4a*r,

« t a t .  «aaaa. JM. I tT -M l ( IM S ) .

T b i a  a a t i a a t a  c a n  t b a a  ba a a a d  i n  
c o a j o a c t i a n  a i t k  Eg.  1 t a  p r a v i d a  an 
a a t i a a t a  a f  a , * .  In B o a t  c a a a a ,  ona 
a a t i a a t a  o f  a^* i a  a a f f i c i a n t ,  a i n c a  
a ( '  i a  a p p r a n i a a t a l y  p r o p o r t i o n a l  t a  
p . (1  - p * ) ;  nod i f  0 . S  < p* < 0 . 7 .  
t h e r e  i a  vary  l i t t l a  v a r i a t i o n  aaong 
t b a  » ( * .  In  t b a  p r a a a a t  a a t  a f  
a n p a r i a a n t a ,  h a a a v a r ,  a a v a r a l  r a - 
c o a b i n a t i o n  pe r c e n t a ga a  a r e  wal l  below 
0 . 2 ,  ao  t h a t  an a a t i a a t a  a f  ot * vaa  
a c t n a l l y  d a t a r a i n e d  f a r  a a c k  e r a a a .  
Where  o n l y  ona e n p e r i a e e t  p a r  e r a a a  
v a a  a v a i l a b l e ,  t b a  o v e r t o i l  a a t i a a t a
CTj* waa n a a d .

One f i n a l  c a a p l i c a t i o a  a r o a a .  In 
a a a a  a n p a r i a a n t a  i t  v a a  p o a a i b l a  t a  
i d e n t i f y  o n l y  o n e - h a l f  t b a  r a c a a *  
b i a a n t a .  Tbeae p r a p a r t i o n a  bad t a  ba 
d a n b l a d  t o  ba c o a p a r a b l a  w i t h  t k a  
c r o a a a a  in wkick a l l  r a c a a b i n a a t a  vara  
i d e n t i f i e d .  O r d i n a r i l y  a n c k  a p r o 
c e d u r e  w e u l d  a i a p l y  i a c r a a a a  t k a  
v a r i a n c e  by a f a c t o r  a f  4 .  bn t  a i n c a  
t k a  f i n a l  a n a l y a i a  a f  v a r i a n c e  vaa  
b a a e d  on t r a n a f a r a a d  p r a p a r t i o n a ,  t ba  
a f f e c t  on t k a  v a r i a n c e  b a d  t a  ba 
eoa^u  t a d .

I f  p i a  a b i o n a a i a l  v a r i a t e  v i t k  
f ( p )  * w,  than t k a  v a r i a a c a  a f

y * a i a * 1 i p  

i a  g i v e n  a p p r o n i a a t a l y  by

r(”  * w  [ISO J *  •
.  r _ . . . j — r  .

n [_2iw 4 1 - wj

1* — .
4a

S i a i l a r l y ,  i f  a a a i a * 1 i"2p ,
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Tbaa F ( r )  « k m 4 i  IH j )  by a f

T h i s  t h a t  the  w e i g h t s  c a r r e -  
i p « " 4 i a |  t a  p r o p o r t i o n s  t k i c k  k a * t  
been d o a b l a d  a a a t  k t  a a l t i p l i e d  by 
tba f a c t a r

abara  a  i a  t b a  observed p r o p a r t i o a .

T ba  a o i g k t a  d a t a r a i a a d  i a  t b i a  
fashion  a a r a  asad t a  coapate a w e i g h t e d  
a a a l y a i a  a f  v a r i a n c e . a a d  a i t k  t b a  
r a s a l t a  i t  a a a  p o s s i b l e  t a  a a a l a a t a  
t b a  d i f f a r a a c a a  a a o n g  t b a  r t c a s -  
k i a a t i a a  p e r c e n t a g e s  f a r  t b a  a a a a r a l  
c r a a a a a .  A p a p a r  c a a t a i a i a g  t b a  
d a t a i l a  a f  t b a  e x p e r i a e a t  and t b a  
a a a l y a i a  baa baaa prepared sad a i 11 ba 
s u b a t t l e d  t a  aa a p p r o p r ia t e  j a a r a a l .

M T tM IN A T IM  W  A PROBABILITY I I S T I I  
■ V T IM  P M  A M NCTICS C V U IM N T

O r i g i n .  K. C .  A t w o o d ,  B i o l o g y  
D i v i s i o n .

P a r t l a l g a t  l a g  g a a b a r  a f  P a o a l .
A. • .  K i a b a l l .

■ a e b g r a a o d  a a d  s t a t a a .  I t  i a
p o s t a l a t a d  t h a t  i a  a d i p l o i d  o r g a a i a o

PER 100 ENDING JANUARY S I.  1 *5 2

t o o  a a i g b b a r i a g  g a a a a  e a c h  b a a a  a  
c a o p a r t a e a t a  a f  eqea l  a i s a ,  aa i l l o a 
t r a t e d  i a  F i g .  1 .  I t  i a  a l a a  a a s s a e d  
t h a t  oaa a a t a t i o a  i a  i a d a c a d  i a d e -  
paadaat ly  i a  each gaaa aad w i l l  a p p e a r  
a t  raadaa  i a  a a a  a f  tba c s a p a r t a e a t s .  
Tba prob le o  t a  t a  d a t a r a i a a  tba p r o b a 
b i l i t y  d i a t r i b e t i a a  f a r  tba  d i a t a a c a  
a betaeea  t b a  c s w p a r t a a a t a  c a a t a i a i a g  
t b a  a a t a t i a a a .  I a  p a r t i c a l a r ,  t b a  
aaaa aad t b a  v a r i a a c a  a f  tb a  d i a t r i -  
b a t i e a  a re  d a a t r a d .

GENE 1

GENE 2

Pig. I .  a Caopa r ta e a ta

C l e a r l y  t b a r a  a re  a *  ways ia  w h ic h  
tba event eaa  happen.  la  a r d a r  f a r  s 
t o  be s a r a .  t b a  a s t a l t s s i  o a s t  a t e s r  
in  ad ja cent  c a a ip a r ta e a ta .  There a r e  a 
ways i a  e k i c b  t h i s  caa h a p p e n .  By 
a i a p l e  i n d u c t i o n  i t  .can be shown t h a t  
t h e r e  a re  { ( a  -  s )  ways in  which t b a  
d is ta n c e  s I f a r  a > 0 )  can be o b t a i n e d .  
Thus,

a 1
Prob. (s * 0 )  s —  * —

a *  *

aad

Prob. (a *  a )  *  — ------— (a > 01 .
a *

p r o b a b i l i t i e s  sw at  add ta  oaa. Then

‘ . y
2(a -  a )  1 2 V t

•  a )
.  i a ’  a a *

1 2 " ( «
*  —  ♦ —  • -------

•  1)

a a *  21 4

*  1 .
aad tba c o a d i t i a a  i a  s a t i s f i e d .
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My l i r f i m t  i o«  the  •ran  and t a r i t a c *  F o r  l a r g e  a ,  t h e  c o e f f i c i e n t  o f
o f  t he  t f u t n b e t i M  a r e  g i v e *  by

•- 1
M * t

•• 1 •-1
ap aan

2
P#<«. - » • * * £

••a
a a *

r e s p e c t i v e l y ,  w h e r e

. ’ -M*

P # * P r a k .  ( * # * a )

Hence .

2<a - a )

• r •*» •- 1
*7. * 2 * -2

■ L e-. #»i
2 f n ( n  - 1) n

n» L *

n* - 1

n(n  • l M J n  •

v a n a t i o a  a / n  i a  a p p r o #  i n a t a l y  1/4 2 
o r  a b o a t  71%.

I t tA tM T IO h  i m n  ON CELL EXTINCTION

• r i g l a .  M. E .  G a u l d e n ,  B i o l o g y  
Di v i a i o o .

J . and G.  J .  A t t a .

t e f a r e a c e a .  J f e l h e a e t i c #  P a n e l  
O a r e r r l y  P r o g r e a a  A e p a r f a ,  CRN1-11S1,  
1091,  and 1029.

• a c k g r a a a d  a n d  I t a t a a .  P r e v i o a a  
e x p e r i a e n t #  h a v e  r e v e a l a d  a h i g h l y  
a i g a i f i c a a t  a f f e c t  o f  t he  p r e a e n c e  o f  
h e a t  on t h e  c a l l  e n t i a c t i o a a .  l a  t h e  
p r a a e a t  a i p e r i a e a t ,  25 g r a a a h o p p a r  
c e l l #  w a r e  a a b j e r t e d  t o  a d o a e  o f  
1 2 , 0 0 0  r o f  a i r r a d i a t i o n .  T h e a a  
c e l  l a  were B a t c h e d  a g a i a a t  25 c o n t r o l  
c e l l a  t h a t  r e c e i v e d  no i r r a d i a t i o n .  
A l l  c e l l a  w e r e  a t a i n e d  w i t h  a e t h y l  
g r e e n  a nd  c e l l  e n t i n c t i o n a ,  f ,  wa r e  
a e a a a r e d  by t h e  f o r a w l a

* » - ( * » -  ( ? )

where

I* * !#  * lo« it  J«j •

C :  a p e r a t a r e  r a d i u s  o f  t he  lea#' ,

R * r a d i n a  o f  c e l l  n u c l e u a ,

I# * l i g h t  a b a o r p t i o n  o f  bachgr ound ,  

I m * l i g h t  a b a o r p t i o n  o f  nnc l ewe .

2 ( n  - a )  2

" mL - a* * m * 2 —
-  2  * •  •  2 • *e*l .  a - l  •*'

.  1  1 a ( n  - l ) ( 2 n  - 1 ) a * ( n  .  1)*'

n* L * 4

* M

- M
(a* • l )<a» ♦ 2)  

18 n*
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PEKIOO ENDING JANUARY S I ,  1 9 5 2

Ob t h e  b a s i s  o f  a p o o l e d  v a r i a n c e  where 
e a t i s a u ,  a t  t e a t  r e v e a l e d  t h a t  t h e r e  
e a a  b o  s i g n i f i c a n t  (P > 0 . 1 0 )  d i f -  
f e r e n c e  b e t e a e a  t h e  t r e a t e d  s e a a  
( F ,  * 0 . 9 0 3 )  a n d  t h e  c o n t r o l  s i e s a  L e t t i n g  
( f c = 1 . 0 4 5 ) .  N i n e t y - f i v e  p e r  c e n t  
c o a f i d e a c e  l i a i t s  f o r  t h e  t r e a t e d  M i n  
a r e  ( 0 . 5 0 7 .  1 . 299)  and f o r  t h e  c o n t r o l  
■eaa  ( 0 . 6 0 3 ,  1 . 4 8 7 ) .

t hen

<
S k .

( 3 )

A P U I L N  IN B1XINW
0 Kc <

s

• r l g l a .  A. J .  W e i n b e r g e r ,  C h e a i s t r y  
D i v i a i o a .

From E q a .  2 and  3,  i t  i s  d e t e m i n e d  
t h a t

P a r t i c i p a t i n g  A r a b e r  #1  P a n e l .  
J .  Moskaan .

Na c kg r oa a d  and S t a t a a .  A velasM  o f
a g i v e n  a a t e r i a l ,  t a g g e d  w i t h  s o n e  
r a d i o a c t i v e  a o l e c a l e a ,  i a  f e d  i n t o  a 
n i x i n g  t an k  o f  known v o l w e e ,  e x c h a n g 
i n g  w i t h  t h e  c o n t e n t a  o f  t h e  t a n k .  
A a a n a i n g  t h a t  t h e  t a n k  i a  f a l l ,  t h e  
f r a c t i o n  o f  r a d i o a c t i v e  a o l e c u l e s  in 
t h e  t a n k  when a g i v e n  a a o w n t  o f  t he  
a a t e r i a l  i s  e n t e r i n g  i t  i .  d e t e m i n e d  
by

where

/  * - t h e  f r a c t i o n  o f  r a d i o a c t i v e
a o l e s  i n  t h e  t a n k ,

n *  = t h e  n w a b e r  o f  r a d i o a c t i v e  
a o l e s  e n t e r i n g  t h e  t a n k ,

n * t h e  t o t a l  n w a b e r  o f  a o l e s  
e n t e r i n g  and h e n c e  l e a v i n g  
t h e  t a n k ,

V - t h e  v o l u a e  o f  t h e  t a n k  i a  
a o 1e a .

Now

» *  = a **/6  .  ( 2 )

dn • -  an * * 1 dn ; (4 )

and s u b s t i t u t i n g  in Eq. 1,

,, * (•»** ‘ * / , * !
'  f  y 9

f o r  w h i c h  t h e  s o l u t i o n  i s  

/ / < « >  e - / *  = / / ( 0 )

♦ — f n-* • e " / *  dn . (5 )

The  i n t e g r a l  i n  Eq.  5 w o u l d  be an 
i n c o m p l e t e  T - f u n c t i o n  i f  a  - 1 > 0 ,
but  t h i n  i s  no t  s o .

I f  a = 1 in t he  i n t e g r a n d  o f  Eq . S, 
then

/ / ( » )  = / / ( 9 )  ♦ . ( 6 )

I f  a = 0 in t he  i n t e g r a n d  o f  Eq . 5,  
then

/ / ( ■ )  = / / ( 0 )

♦ y  (£»( n ) - l  . ( 0 ) 1  . (7)
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MATHEMATICS PANEL QUARTERLY PROGRESS REPORT

where

whi ch  ma ybe  found in J a h n k e  and Emde' s 
Funk t  i o n e n t a f e I n .

Then

/ . * < § >  ♦ y  (E i ( n )  • £ i  ( 0 ) ]  < / / ( n )

< f / i  0 )  ♦ o e * / * .

KINETICS OF TIE HBrOj REACTION

O r i g i n .  0 .  E. M y e r t ,  C h e m i a t r y  
Di wi n  i o n .

F a r t i c I  pat  l a g  ■ • ■ Ka r a  o f  p a a a l .
J .  H. F i a h e l  and C. L.  P e r r y .

R e f e r e n c e .  M a t h e m a t i c *  P a n e l  
Q u a r t e r l y  P r o g r e n  R e p o r t ,  OBNI.-1151.

Background and S t a ta a .  The n ume r i 
c a l  i n t e g r a t i o n  o f  t h e  o y a t e m a  o f  
n o n l i n e a r  d i f f e r e n t i a l  e q u a t i o n *  
d e a c r i b e d  in t h e  p r e v i o u s  r e p o r t  haa 
been c o n t i n u e d ,  i h i t e h u r s t  o f  Arnol d  
R e a e a r c h  O r g a n i s a t i o n ,  I n c .  w i l l  uaa 
t h i a  a y a t e m o f  d i f f e r e n t i a l  e q u a t i o n a  
a a  a t e a t  p r o b l e m  f o r  t h e  A r n o l d  
R e a e a r c h  O r g a n i s a t i o n  MADDIDA. The 
n u m e r i c a l  i n t e g r a t i o n  u a i n g  IBM comput 
i n g  m a c h i n e s  w i l l  be c o n t i n u e d  n e x t  
q u a r t e r .

ION PROBATION IN AN IONIZATION CRABBER

O r i g i n .  M. S l a t e r  a n d  R.  H. 
R i t c h i e ,  He a l t h  P h y s i c s  D i v i s i o n .

P a r t i c i p a t i n g  R o s k o r a  o f  P a n e l .
J .  H. F i a h e l  and C. L.  P e r r y .

Background and B t n t n n .  The t r a n 
s c e n d e n t a l  f unc t i on

* ( x . y )  * f *  . * < d / y > *  dd
A  cos  o

was u s e d  i n  a t h e o r e t i c a l  e v a l u a t i o n  
o f  t h e  i o n i s a t i o n  c u r r e n t  p r o d u c e d  in 
an i o n i s a t i o n  c h a m b e r  by e l e c t r o n s  
s c a t t e r e d  from a f o i l .  I  i a  no*  be i ng  
t a b u l a t e d  f o r  t he  g r i d

The t a b u l a t i o n  w i l l  be c o m p l e t e d  e a r l y  
in t h e  n e x t  Qu a r t e r .

EVALUATION OF THE LATERAL 0ISTRIBUTI0N 
•F  ENEBOY DISSIPATED BY A BOVINO ION

O r i g i n .  J .  N e u f e l d  a n d  V. S .  
S n y d e r ,  H e a l t h  Phya i ca  D i v i s i o n .

P a r t i c i p a t i n g  R e a b e r a  o f  P a n e l .
V. C.  C a r l o c h  a nd  K. P .  G r e w .

Background and Btntnn. C a l c u l a t i o n s  
were  p e r f o r m e d  f o r  t he  d e t e r m i n a t i o n  
o f  t h e  e n e r g y  l o s s  p e r  c e n t i m e t e r  o f  
p a t h  o f  an  i on  t r a v e l i n g  i n  a homo
g e n e o u s  medium b e c a u s e  o f  t h e  i n t e r 
a c t i o n  o f  t h e  i on  w i t h  p a r t i c l e *  o f  
t h e  m e d i u m  a t  a d i s t a n c e  > f r o m  t h e  
p a t h  o f  t h e  i o n .  The m e d i u m s  w e r e  
h y d r o g e n ,  c a r b o n ,  n i t r o g e n ,  o x y g e n ,  end 
t i s s u e .  The energy  l o s s  waa t a b u l a t e d  
as a f u n c t i o n  o f  energy  and d i s t a n c e  s .  
Thi a  p r o j e c t  waa c ompl e t ed .

RONTE CARLO EBTIRATE OF COLLISION 
BISTRIBUTIONB IN TISSUE

O r l g l a .  W. S.  Snyder  a n d J .  N e u f e l d ,  
H e a l t h  P h y a i c a  D i v i s i o n .

K. P.  Grow and C. L. P e r r y .
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R e f e r e n c e s .  H a t h e m a t i c t  P a n e l  
Q u a r t e r l y  P r o g r e e e  R e p o r t s ,  ORNI - 345 ,  
408 .  S 6 1 , 6 3 4 .  7 2 6 .  8 18 .  888 .  9 7 9 .  
1029. 1091. and  1151.

I i c k f r t n t f  i M  I U t » .  The c o a p c  
t a t i o n a  a n d  t a b u l a t i o n a  f o r  t l i i s  
p r o b l a a  v a r a  c o i a p l a t a d  d u r i a g  t b a  
q u a r t a r .  The a a a  o f  t b a  Monte C a r l o  
n e u t r o n  k i a t o r i a a  t o  a i a i a l a t o  an 
i s o t r o p i c  a o u r c a  i a  be i ng  c o n a i d e r e d .

AMPLIFIER R EIN N IK  I I  PROPORTIONAL 
COUNTER PULSES

C.  P a r k a c a .

R e f e r e n c e .  V a t k a a a M c a  P a n e l  
Q u a r t e r l y  P r o g r e s s  Repor t ,  0RN1-11S1.

S t a t e s .  The comp u t a t i on *  a t i  
l a a t  q u a r t e r  have  been completed.

I-RAY CRYSTAL ANALYSIS

Or ig in .  G. P.  Sail tk,  J r . , Metal  l u r g y

I .
J .  H. F i a h e l .

R a f a r a a c e .  l a i k t a t l t e a  P a n e l  
Quar t er l y  P r o g r e s s  Repor t ,  ORNL-11S1.

Raehgroaad a ad S t a t u e .  The comp*• 
t a l t o a a  d e s c r i b e d  i a  t h e  p r e v i o u s  
r epor t  mere c om p l e t e d  i n  N o v e m b e r .

Or i g i a .  G. S.  Hur a t ,  Heal th  P h y s i c s  
D i v i s i on .

PERN I PtINCTIt

C r is i s .  Ml. E. Rosa and P. R. B e l l ,  
Phys ics  D i v i a i o n .

P a r t i c i p a t i n g  s e a b e r a  of  P a n e l
C. 1.. Per ry  and N. M. Dianuke.

a .  l i i H l t ,  C. L. Pa r t  f , a .  t .  amS
p.  a. R a i l ,  f a a a l t a a a  t o r  S l l a a a S  B a l a
Y raaa i t l am a , "  OMR.- •»*» (Pek.  I I ,  (•«»».

PERIOD ENDING JANUARY S I ,  1 9 S 2

S t a t a a .  A t a b l e  o f  9 # (p ,  i ) was 
i a sa a d  as  O R N I- 1 2 2 2 . < • >  The t a b u l a t e d  
f unc t i on  was d e f i n e d  as fol lows:

t # (p,  *) s -  2 ' *  *> .

where

P # (F. *)

r t ** ' r < *# * , J r ) ^* 4(2pr ) •  e ---------------------
r*(2*,  ♦ 1) *

i ,  * ' l l ' *  a * i *  ,

r  '
y = a t  -  ,

P

p = * - 1 > 0 .

a « — -—  .
137.03

T a b l e  v a l u e s  w a r e  c o o p e r e d  and  
found t o  a g r ee  w i t h  r e a a l t a  o b t a i n e d  
by E. C r e e l i n g  a n d  by the  Bureau o f  
S t anda rds .

CALCULATION OF INTERNAL CONVERSION 
COEFFICIENTS SITE SCREE MBS

O r i g i n .  Ml. E.  R a t e ,  P h y s i c s  
D ivia ion.

o
P a r t l c t p e t l a g  B e a k e r  a f  F a a a l .

M. R. A r a e t t e .

\
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B e f o r e a c e .  R a t h e m o t i e t  P a n t l  
Q u a r t e r l y  p r o g r e s s  R e p o r t ,  O P N L - U S 1 .

•  U t a i .  The coding o f  t h i  probloo 
fo r  t k t  SEAC and chocking o f  tho cod* 
on tho SEAC has boon continued. I t  ia 
now p r o d ic ta d  t h a t  tho  cod ing and 
con fu ta t io n  w i l l  bo coaplotad during  
tho noat quarter.

CALCULATION 00 BACAO COEFFICIENTS FOB 
T I E  ANOULAB B I 8 T B I B U T I 0 N  I N  KUCLEAB 
BEACTIONS

O r i g i n .  M. E .  B o a *  and  I . .  C.  
B i e d e n h s r n ,  P h y s i c s  D i v i s i o n .

P a r t i -  a n t i n g  i n b o r n  o f  Pnaol .
S .  L .  H u t - and V.  C .  C a r l o c k .

B o f o r o n V  t o .  P A y i  t c i  D i v m o n  
Q u a r t e r l y  P r o g r e s s  Report, ORNL-1005,  
M a t heme1 1 r • Pa n e l  Quo r t e r l y  P r o g r ee e  
Reports.  O R N I - 1 0 2 9 ,  1 0 9 1 ,  and 11 S I .

Background and S t n t n a .  The rompu-  
t i t i o n a  d o a c r i k o d  i n  t h e  p r e v i o u s  
r e p o r t a  h a v e  b e e n  c a a p l o t c d  and  
c h e c k e d .  The v a l u e a  o f  0 ( 1 , ,  J 1 . ,  

4L) a r e  now b e i n g  c a l c u l a t e d .  In 
a d d i t i o n ,  t a b l a a  c o n t a i n i n g  f o u r  
d e c i m a l  d i g i t  i p p r o i i a i t i o n a  t o  
* < * , .  i , .  I •  L) o r a  b e i n g
p r e p a r e d  f o r  p u b l i c a t i o n  i n  a p h y a i c a  
j o u r n a l .

BETA OECAV ( F i e l d  F a r t w r a )

O r i g i n .  M. E.  Rowe and P.  H. B e l l ,  
P h y a i c a  D i v i a i o n .

P o r t l c  t e n t i n g  B e a t e n  e f  P a n e l .
C,. I .  P e r r y ,  V.  A .  H o y l e  and N.  M. 
D i a m u  k a .

S ta tu e .  The a p p r o x i m a t i o n s  uaed t o  
c o m p u t e  t h e  f i e l d  f a c t o r s  L, M, Ri*) 
w e r e  f ound  t o  he i n v a l i d  f o r  p a r t  o f  
t h e  r anges  o f  t he  i n d e p e n d e n t  v a r i a b l e s  
p a n d  t • T h e s e  c a l c u l a t i o n s  w i l l

t h o r o f o r o  bo ropoatod  u a in g  v a l i d  
approximations. Plana a t  present are 
t o  p o r f o r u  the c a l c u l a t i o n s  on tho 
MIT Whirlwind. Coding o f  tho problou 
f o r  th is  computer ia  in  progress. In 
add i t ion  to L, U, N, tho factors P, Q, 

w i l l  bo tabulatod.

E S T I M A T I ON  OF EBBOB ANB COUNTING 
PEBIODS IN A PILE BXPEBIIENT

O r i g i n .  M. K.  H u l l i n g s ,  P h y a i c a  
D i v i a i o n .

P a r t i c i p a t i n g  B o a t e r  o f  p a n e l .
A .  W. K i m b a l l .

Background and B tn tu s . I n  one p i l e  
e x p e r i m e n t  f o u r  n e u t r o n  c o u n t s  a r e  
t a k e n  u n d e r  d i f f e r e n t  e x p e r i m e n t a l  
c o n d i t i o n s  and combined t o  p r o v i d e  one 
a t a t i a t i c .  L e t  x ,  and i ,  be t h e  t o t a l  
c o u n t s  w i t h  t h e  s h u t t e r  o p e n  and  
c l o s e d ,  r e s p r c t i v e l y , u n d e r  t h e  f i r s t  
c o n d i t i o n ,  and l e t  y ( a n d  y f  be t h e  
c o r r e s p o n d i n g  t o t a l  c o u n t s  u n d e r  t h e  
s e c o n d  c o n d i t i o n .  F u r t h e r ,  l e t
t , 1 , 1 ,  and I be t he  c o u n t i n g

i  i  1 1 7 a
p e r i o d s  i n  m i nu t e s .  One p r ob l em  i a  t o
f i n d  t he  v e r i e n c e  o f

*  yt

w h e r e  t h e  b a r  n o t a t i o n  i a  u a e d  t o  
j n d i c a t e  c o u n t a  p e r  m i n u t e  ( e . g . ,
f . = i . / t  ) .  The s e c o n d  p r o b l e m  i a

1t o  f i n d  some m e t h o d  o f  e a t i m e t i n g  
o p t i mu m  c o u n t i n g  p e r i o d s .

The e x a c t  p r o b a b i l i t y  d i s t r i b u t i o n  
o f  R c a n n o t  be o b t a i n e d  i n  a w o r k a b l e  
f o r m .  An a p p r o x i m a t e  v a r i a n c e  f o r  R

“ Y  L- P v t i v r ,  ** I s t s r s e t l e e  • (  t b s  T k s . r v  e f  
S e t s  Decsv. '*  M i l .  •#« .  4 t .  I t e *  1 1 * * 1 1 .

IB
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*

■ay be c o m p u t e d  by m i i i  o f  t h e  so*  
c e l l e d  " d e l t a ”  o e t h o d  d e e c r i b e d  i n  
ORNI - 1 0 2 9 . < ’ > In  g e n e r a l

V( y )  c o v ( a ,  y f |
♦ -------  - 2 -----------------  . ( 1 )

l/* fW

where  m = £ ( * ) ,  v  * E ( y ) .  I f  * and  y 
a r e  i n d e p e n d e n t ,  t h e  l a a t  t e r m i n  t h e  
b r a c k e t a  v a n i s h e s .  In p r a c t i c e  and 
v a r e  r e p l a c e d  by t h e i r  a a n p l e  e s t i *  
ma t e a .

In t h e  p r e j i e n t  p r ob l em x = m t - 
and y  ~ y  x - y . .  S i n c e  x t i a  a aampl e  
mean f rom a P o i a a o n  d i a t r i b u t i o n  and 
t he  v a r i a n c e  o f  a Po i aaon  d i a t r i b u t i o n  
i a  e q u a l  t o  t h e _ m e a n ,  an e i t i a i t e  o f
t he  v a r i a n c e  o f  i  i a  g i ven  by x ( / t* .  — ■ * | 
V a r i a n c e  e a t i a a t e i  f o r  x Jt  y ^ ,  a nd
y ,  a r e  o b t a i n e d  in a s i m i l a r  f a s h i o n .  
S i n c e  x a n d  y a r e  i n d e p e n d e n t ,  f rom 
Eq.  1 t h e r e  i a  o b t a i n e d

w h i c h  i s  b a a e d  on t h e  w e l l - k n o w n  
t h e o r e m  t h a t  t h e  v a r i a n c e  o f  t h e  
d i f f e r e n c e  o f  two i n d e p e n d e n t  r andom

P a  m t l  Q m a r i t r  I f  P r s f r . a i  J t a p a r  t 
/ a  r t k *  P t r i m d  t a d  i a |  A p r i l  i t .  1 * 1 1 .  OHHL- 1 0 1 * .  
f .  *«.

v a r i a b l e s  i a  t h e  sum o f  t h e  s e p a r a t e  
v a r i a n c e s .

The p r o b l e m  o f  d e t e r m i n i n g  op t i mum 
c o u n t i n g  p e r i o d s  i s  a l a o  c o m p l i c a t e d  
by t h e  f a c t  t h a t  t h e  d i a t r i b u t i o n  o f  

ft i a  a v a i l a b l e  o n l y  i n  i n t e g r a l  f o r m .  
A rough m e t ho d  f o r  d e t e r m i n i n g  c o u n t *  
i n g  p e r i o d s  c a n  be o b t a i n e d ,  h o w e v e r ,  
by i n c o r p o r a t i n g  c e r t a i n  r e s t r i c t i o n s  
on the  r e s p e c t i v e  component s  o f  e r r o r .  
I f  i t  i a  r e q u i r e d  t h a t  x and y h a v e  
t h e  same a b s o l u t e  e r r o r ,  i t  i s  n e c e i *  
s a r y  t h a t

I f  i t  i a  r e q u i r e d  f u r t h e r  t h a t  o p e n  
and c l o s e d  s h u t t e r  r e a d i n g s  h a v e  t h e  
same a b s o l u t e  e r r o r ,  t hen

From E q a .  3 a n d  4 t h e  f o l l o w i n g  
r e l a t i o n s  c a n  be d e r i v e d :

2* . 2y,

I f  t h e  s p e c i f i e d  e r r o r  i n x / y  i s  c ,  
k may be c omput e d  from Eq. 2 by p l a c i n g

19
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and s o l v i n g  f o r  k .  Thi s  gives

Ones k i s  e s t i m a t e d ,  e s t i m a t e s  o f  t h e  
c o u n t i n g  p e r i o d s  may be o b ta i n e d  f rom 
Eq. S.

I t  should be no ted  t h a t  p r e l i m i n a r y  
e s t i m a t e s  o f  a and  y a r e  n e e d e d  i n  
orde r  to compute  k .  F r e q u e n t l y  t h e s e  
may be a v a i l a b l e  from prev i ous  e x p e r i 

ments o r  from s h o r t  t r i a l  runs in t h e  
exper iment  unde r  c o n s i d e r a t i o n .

CALIBRATION OF A CALORIMETER

O r i g i n .  J .  B.  T r i c e  and A.  B.  
Lewis,  S o l i d  S t a t e  D i v i s i o n .

F a r 1 1c 1 p a t i m g  Member o f  P a a e l .
N. D. G i v e n .

Background and S t a t u a .  The e x p e r i 
m e n t a l  v a l u e s  o f  t h e  t e m p e r a t u r e s  
i n s i d e  and o u t s i d e  a c a l o r i m e t e r  a s  
f u n c t i o n s  o f  t i m e  w e r e  s m o o t h e d ,  
d i f f e r e n c e d ,  d i f f e r e n t i a t e d ,  a n d  
graphed.  T h is  p r o j e c t  was completed.

20
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PROJECTS

•ETEMINATISN OF FAST NEUTBON FLUX IN 
I - I S  OBAPNITC FILE

•  r l g i a .  D.  K.  H o l m e s ,  P h y s i c s  
D i v i s i o n .

P a r t i c i p a t i n g  g o o b e r s  o f  F a s t i .
J .  M o s h a s n  a nd  G.  J .  A t t a ;  E .  B.
C a r t e r ,  C e n t r a l  S t a t i s t i c a l  l a b o -  
r n t o r y ,  K - 2 5 .

B a c h g r o a a d  s a d  S t a t e s .  The  IBM
p r o c e d u r e  f o r  t h e  Mont e  C e r l o  c a l c u 
l a t i o n s  o f  n e u t r o n  h i s t o r i e s  has  been 
p e r f e c t e d  a n d  h i s t o r i e s  a r e  b e i n g  
c a  l c  u 1 a t e d .

To  e s t i m a t e  t h e  f l u x  i n  a g i v e n  
r e g i o n  F i g .  2 nay he c o n s i d e r e d .  Of  
i n t e r e s t  i a  t he  f l u x  t h r o u g h  t he  s n a i l  
c y l i n d e r  o f  c r o s s - s e c t i o n a l  a r e a  A and 
h e i g h t  S t .  The j a g g e d  l i n e  r e p r e s e n t s  
t h e  r e f l e c t i o n  o f  t h e  f l i g h t  p a t h  o f  
t h e  r t h  n e u t r o n  in  t h e  i - y  p l a n e ;  a l l  
n e u t r o n s  a r e  a r b i t r a r i l y  s t a r t e d  a t  
z = 0 .  I f  t he  s t a r t i n g  p o i n t  o f  t he
p a t h  were  i n  t he  i n t e r v a l  ( i ,  , z ) ,

i a
t h e  n e u t r o n  would ha ve  c o n t r i b u t e d  t o  
t h e  f l u x  t h r ough  t h e  c y l i n d e r  o f  volume

F i g .  t .  F l a t  in a g i v e n  Regi

i t  A.  The f l u x  y i a  t he n  p r o p o r t i o n a l  
t  o

p ( r  ) d t

c os  0 ,  S t  A

w h e r e  6 % i a  t h e  a n g l e  o f  i n c i d e n c e  o f  
t h e  p a t h  w i t h  t h e  c y l i n d e r  and  p i t )  dt  
i s  t h e  p r o b a b i l i t y  o f  a n e u t r o n  o r i g i 
n a t i n g  in  t h e  i n t e r v a l  ( a ,  t  + d t ) .

p i t )  * -  cos (?)

I * p i t )  d t  - —
2

* 1s i n  -------  - a m  ------
L L

21
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l e t

♦ I

• h e r *  I i s  t h e  r e f l e c t i o n  o f  t h e  
a c t u a l  f l i g h t  path t h r o u g h  t h e  c y l i n d e r  
C a l o n g  t h e  i  a x i s .  T h e n ,  by d r o p p i n g  
s u b s c r i p t s ,

e h e r e  p  i s  t he  a c t u a l  p a t h  l e n g t h  i n  
t h e  c y l i n d e r  C.

T h e  e f f e c t  o f  t h e  a p p r o x i a i a t i o n s  
g i v e n  a b o v e  a r e  b e i n g  i n v e s t i g a t e d  t o  
e s t n b l i a h  s t a t i s t i c a l  e a t i a i a t e a  o f  t he  
a v e r a g e  e r r o r  i n  v i s e  o f  t h e  d i s t r i *  
b u t i o n a  o f  a,  p ,  and 6 .

{... fc  ... ■}L ♦ h )
-  a i n r]

1 r tr« n l

T L“” 7 *“ T
ng n l

♦ c o s  —  s i n  —  * a i n
I f  I * r]

1 f N e e r e  t o  he »d by

n l  m  **

i  r ! *
t r l g l a .  T .  A.  V e l t o n ,  P h y s i c s  

D i v i s i o n ,  HBP.

t h e n  t h e  e r r o r  woul d  be >1

E * N * N 7 (“" 7 ('”• 7 • ')

n t  I n l  n l \

T  \ în T ' T)♦ c o s

Bu t  i f  ( l / L ) < < 1,  r o *  ( n l / L ) ~  1, 
a n d  t h e  s i n  ( n l / L )  nay  he  r e p l a c e d  by 
t h e  a n g l e .  By a s s u m i n g  ft a s  t h e  
n u m e r a t o r ,  t hen

n l  n t
~ ~  COS --

L
» UC

r >  2 L L TA p n  ns
L j  r o .  n A L j  a 21. L

N. D. G i v e n  and W. C.  S a n g r e n .

l e f e r e a c e a .  M a t h e m a t i c s  P a n e l  
Q u a r t e r l y  P r o g r e s s  R e p o r t ,  ORNI. -11S1.  
a n d  H o s i o g e n e o u s  R e a c t o r  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 ,  ORNL-1221.

b a c k g r o u n d  and I t a t s a .  I n  t h e
r e p o r t s  i n d i c a t e d  i n  t h e  r e f e r e n c e s ,  
t h e  s e t  o f  n o n l i n e a r  d i f f e r e n t i a l  
e q u a t i o n s  t h a t  a r e  t h o u g h t  t o  r e p r e s e n t  
t h e  k i n e t i c s  o f  t h e  HBE h a v e  b e e n  
p r e s e n t e d .  I n  t h e s e  r e p o r t s  t w o  
g e n e r a l  m e t h o d s  o f  o b t a i n i n g  a p p r o x i *  
ma t e  s o l u t i o n s  a r e  n o t e d ,  o n e  o f  whi ch  
u s e s  n u m e r i c a l  i n t e g r a t i o n  a n d  t h e  
o t h e r  a n a l y t i c a l  t e c h n i q u e s .  T h e  
s y s t e m s ,  w h i c h  w e r e  n u m e r i c a l l y  
i n t e g r a t e d  by t h e  SEAC, h a v e  now b een  
a n a l y s e d .  A d d i t i o n a l  a n a l y t i c a l
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t e c h n i q u e s  h a v e  been used and v a r i o u s  
s h o r t  a n d  i t e r a t i v e  f o r m u l a s  b e a n  
d e v e l o p e d .  The  r e s u l t s  o f  tb s  f o r m u l a s  
h a v e  b a s e  e o a p a r e d  w i t h  t h e  S E A C  
r e s u l t s .  A s e p a r a t e  r e p o r t  w i l l  c o n 
t a i n  the  r o s u l t a  o f  t h i s  i n v e s t i g a t i o n .

CIRCULATION I I I  M IL IN S  REACT M R

• r i g i n .  P .  C .  Z u o l a ,  R e a c t o r  
E s p o r i n o n t a l  E n g i n e e r i n g  D i v i a i o a .

P a r t i c i p a t i n g  i e a b e r  a f  P a n e l .  
E.  N. Laoson.

•a c h g ra u a d  and g t a t u a .  By u s i n g
f o r n u l a a  d e r i v e d  by P .  C .  Z n o l a ,  
v a r i o u s  l u m p e d  v a r i a b l e s  s r e  b e i n g  
c a l c u l a t e d  and g r a p h e d .

I N V E S T I G A T I O N  OP SOLUTIONS OP TOC 
•OLTZRANN ERUATION P M  TOE D IFFU S IO N  
OP NCI)TOONS

O r i g i n .  V .  K .  E r g e n ,  R e a c t o r  
P h y s ics  D i v i s i o n ,  ANP.

P a r t i a l  a n t i n g  O e a b e r a f  P a n e l .  
N. Edmonson.

B a c k g r o u n d  and  S t a t u s .  I t  i s
p o s s i b l e  t o  o b t a i n  s o l u t i o n s  o f  t h e  
F e r a i  age  d i f f u s i o n  e q u a t i o n  u n d e r  
some c o n d i t i o n s .  T h e r e  has o c c u r r e d  
the  o u e s t i o n :  I s  i t  p o s s i b l e  t o  c o n 
s t r u c t  a mode o f  s o l v i n g  the B o i t i m a n n  
e q u a t i o n  u n d e r  t h e s e  c o n d i t i o n s  by 
u t i l i s i n g  t h e  s o l u t i o n s  o f  t h e  a g e  
d i f f u s i o n  e q u a t i o n  as i n i t i a l  v a l u e s ' *  
T h i s  i n v e s t i g a t i o n  has j u s t  s t a r t e d .

A NULT1GR0UP NET NOD PRC COSPITING T »  
NEUTRON DISTRIBUTION IN A CYLINDRICAL 
SEACTOC S ITS  REELECTED CONVEX SURFACE 
ANS BASE ENOS

O r i g i n .  N .  M.  S m i t h ,  R e a c t o r  
P h ys ics  D i v i s i o n ,  ANP.

P a r t i c i p a t i n g  S o e b n r  o f  P a o o l .  
R .  E d m o n s o n .

B a c k g r o u n d  a n d  S t a t s a .  T r i a l  
c o m p u t a t i o n s  a r e  nov  b e i n g  s a t  up by 
Y -  12 I t t  g r o u p .

B IN C T IC S  BP IN TE B B E B IA TE  ANS LARGE
MBSSCNFSUS RCACTM8

S r l g l B .  R .  B.  B r i g g s ,  R s s s a r c b  
D i r e c t o r ' s  D i v i s i o n .

P a r t i c i p a t e s  l e e b e r e  o f  P a n e l .
N. D. G iv e n  and V .  C.  S a n g raa .

Ssckgreeed sad s t a t e s .  The s h o r t  
s a d  i t e r a t i v e  f o r m u l a s ,  v b i c k  m a r e  
d e v e l o p e d  f o r  f i a d i a g  p o w e r  a n d  
p r a s a a r a  masimmma u n d e r  a t a p  c k a n g a a  
i s  r e a c t i v i t y  f o r  t k a  HRE h av e  b e a n  
uaed t o  f i n d  pomor and p r a a a u r a  n a s i -  
nuns f o r  l a r g e r  ho m o g eaeo a i  r e e c t a r a .  
Tbs r e s u l t s  mere g r a p h e d  and s u b m i t t e d  
t n  R. B. B r i g g s .

TSS-SBSUP TBBEE-REGION CSSPUTATISNS
r e t  a P S d d u m s N  be act  os

S r l s l e .  J .  R .  P a r k s ,  l o n g  R an g e  
P l a n n i n g  Group.

P a r t l c 1 pa11  eg l e a k e r  e l  P a n e l .
H. B. ( i o e r t s e l  and  V .  S .  Car  l o c k .

B ackground and S ta ta s .  The c a l c u 
l a t i o n s  by n s t r i s  methods  o f  the  c o r e  
mu 1 1 i p I i c s t i o n  c o n s t a n t ,  t h e  r a d i a l  
b u c k l i n g  c o n s l o n t ,  and f o a l  and s i n *  
n e u t r o n  f l u s e s  and c u r r e n t s  f o r  f o u r  
r e a c t o r  d es ig n s  h a v e  been s t a r t e d .  The  
c a l c u l a t i o n s  w i l l  be c o m p l e t e d  d u r i n g  
the nest  q u a r t e r .

OPESATIONS GBEENNOI ME

P r o j e c t  I .  T e e a t p - e l g e t  Bay  
L e t h a l l t »  S tudy.

O r ig in .  G. V .  L e r o y ,  U n i v e r s i t y  o f  
C h ica g o ,  ( J .  S.  N avy  Task Force  3.
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P a r t ic ip a t in g  i t a b i r a  a f  f a t a l . 
J .  Moshaan and G. J .  A t t a .

Bachgreead aad l l a l a a .  P r e v i o u s
s t u d i e s  ( O R N L - 1 1 5 1 )  i n d i c a t e d  t l i a  
p o s s i b i l i t y  o f  an a g o  o f f s e t  on t b a  
■ o d i a n  l a t b a l  d o s s  o f  t b a  a i c a  a t  
s t a t i o n s  70 aad 71 f o r  t h e  Easy s h o t .  
T o  i n v e s t i g a t e  t h i s  a p p a r e n t  phenomenon 
f a r t h e r ,  th e  o r i g i n a l  d a t a  were b roken  
dooa  by age o i t b i a  w e i g h t  g r o u p s .  The 
a l o p e a  aad LDt  ' a  o a r s  c o a p a t e d  aad 
a r e  rep redaced  i n  T a b l e s  i  sad 7.

TABLE B

■ a d l a a  L e t h a l  Doses o f  t re e a a o a a e  
■ l e o  B t a t  l o a n  TO aad 71

AGE (weeks)
1 • ID 11 is

•EIGHT
<«) “ He

IV  1* I B H 79B.M TTl 11 747.40 TSS. 74
ID-74 T» St m.gs T4S 10 794.1* 7S7.77
» l t TS7 71 74S.W 7SI.M Tie. at 771.74

TABLE 7

HI  opea a f  Done - Bespanse  r e r v e a  f o r  
Breeahoese a l e e  B t a t  l o a n  7# aad 7 |

a»l GMT
I d )

Aid
t  [ IB ~ I I  12

SLOPES

IV  H 0 07047 o oiseo o a n ts 0 024IS n 01*17
70-74 0 07004 0 01414 IB M U 0 01442 0 01425

JB  I f 0 01410 9 01*41 0.01221 i l l l B 001*41

Sa b s e q a e a t  a n a l y s i s  r e v e a l e d  no 
s i g n i f i c a n t  r e g r e a a i o n  b e t w e e n  n o r *  
t a 1 i t y  o r  s l o p e  on a g e  w i t h i n  t h e  
v a r i o a a  w e i g h t  g r o a p e .

P r e v i o u s l y  r e p o r t e d * #> p r o v i s i o n a l  
1 D ## a and  a l o p e a  a a y  be t a k e n  as 
f i n a l  w i t h  t h e  e n c e p t i o n  e f  t r e y  S. 
The LD(# abo a ld  reed  7 4 9 . SO i n a t e e d  e f  
7 4 0 . 2 2 ,  and the  e l o p e  a b o a l d  be 0 .01295  
i n s t e a d  e f  the  r e p o r t e d  0 * 0 1 0 1 1 .

P r o j e c t  I .  B e p i g a e a t a t l e a  B tady .

B r l g i a .  A .  C .  U p t o n ,  B i o l o g y  
D i v i s i o n .

P a r t  I c I  p a t l a g  B a s h e r  o f  P a n e l .  
J . Moshaan.

B a e k g r e e e d  aad B t a t a o .  Among th e  
G reenhouse  n i c e  a a a r k o d  d e p i g n e n t a t i o n  
e f f e c t  has been o b a e r v o d .  The ooaae 
b a i r n  v a r y  i n  c o l o r  f r o m  t h e  o r i g i n a l  
d a r k  g l o s s y  b r o w n  t o  a p r o n o a a c e d  
w h i t e .  A e e a a t i f i c a t t o a  p r o c e d u r e  wee 
a d o p t e d  t h a t  g r a d e s  t h e  d e g r e e  o f  
d e p t  g n e n t a t i o n  f rom 0 ( o r i g i n a l  brown)  
t o  4 ( a l l  w h i t e )  a t  s i n  s e l e c t e d  p a r t e  
o f  t h e  anatomy,  Bone o f  t h e  n i c e  e re  
b e i n g  p e r i o d i c a l l y  o b s e r v e d  and g raded .

A n a l y s i s  o f  t h e  e n a l i n g  d a t a  i s  
u n d e r  way t a  d e t e r n i n e  t h e  e f f e c t i v e *  
mens o f  d i f f e r e n t i a t e d  d e p i g n e n t a t  i o n  
an a d i s c r i m i n a n t  o f  dose  r e c e i v e d  and 
i t s  p o a s i b l e  u s e  as  a b i o l o g i c a l  
d o s i m e t e r .

/#» t i .  t . ' i o  it t ia i  p i*b >  >t, f t f i ,  oant- m i ,
T . H .  T. p.  f t .

»
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PERIOD EN D IN G  JANUARY 3 1 ,  1 9 5 2

P E N D IN G  PROBLEMS

( U a c l a a a i  f i a  4 )

TSSCSSOLS TALUKS OP TSC ANSULAS C M -  
ECLATIM CSKPPICIBNTS C a l c a l a l l e a )

• r l g l a .  M. E.  Boa* aad G. B- A r f k e a ,  
Pbya ica  D t a i a i o a .

• r l g l a .  
Di r i a i o n .

P .  H . B e l l , P h y e i c a

LAM BSIPT *

■KAN PSKK PATS PSS PISSISN SPCCTSUt 
NSUTSSNS

• r l g l a .  
D t v i a i o n .

T .  A. We I t e a , P b y a i c a

• r l g l a .  I .  C.  Ne r f a r a r ,  P b y a i c a  
D i v i a i a a .

I N T I I P H A T I I  TALUKS W  T N  INTCSNAL 
C M m i l M  CN PP 1CIENTR SITS SCIPXNINfi

• r l i l a .  M. E.  R e a * .  P b y a i c a  
D i r i a i e n .

C U C U L 4 T I I N  M l  COUNTBB COUP I • ■ N C I  
LIMITS

• r l g l a .  G.  E. A l b e r t ,  M a t h a a a t i c a  
Pane 1.

NUMERICAL EVALUATION OP TRIOONOSCTSIC 
■ (•IC S

•  r l g l a .  P .  S .  B o n * ,  M e t a l l u r g y
D i r i a i a a .




