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1. I N T R O D U C T I O N 

T h e U K C h e m i c a l N u c l e a r D a t a C o m m i t t e e p r o v i d e s a s u i t a b l e f o r u m 
w i t h i n t h e U K t o m o n i t o r t h e m e a s u r e m e n t a n d e v a l u a t i o n o f 
r a d i o n u c l i d e d e c a y d a t a a n d f i s s i o n p r o d u c t y i e l d s f o r r e a c t o r 
a p p l i c a t i o n s . T w o m e e t i n g s of t h e U K C N D C w e r e h e l d i n 1990 a t 
t h e b e g i n n i n g of J u l y a n d D e c e m b e r ( C h a i r m a n , A L N i c h o l s (WTC) 
a n d S e c r e t a r y , P R o b b ( W T C ) ) . T h e U K D a t a L i b r a r y S u b - C o m m i t t e e 
(DLSC) a l s o m e t t w i c e o v e r t h e s a m e t i m e p e r i o d ( C h a i r m a n , M F 
J a m e s (WTC) a n d S e c r e t a r y , P R o b b ( W T C ) ) . M e m b e r s of t h e D L S C 
a r e r e s p o n s i b l e t o t h e U K C N D C for t h e m a i n t e n a n c e of t h e 
f o l l o w i n g c o m p u t e r i s e d l i b r a r i e s : 

f i s s i o n p r o d u c t y i e l d s , 
f i s s i o n p r o d u c t d e c a y d a t a , 
a c t i v a t i o n p r o d u c t decay,.data, 
h e a v y e l e m e n t a n d a c t i n i d e d e c a y d a t a . 

M u c h of t h e p r o g r e s s d u r i n g t h e y e a r h a s i n v o l v e d t h e e v a l u a t i o n 
of f i s s i o n y i e l d s a n d a c t i v a t i o n p r o d u c t d e c a y d a t a b a s e d o n 
p a r t i a l f u n d i n g f r o m N u c l e a r E l e c t r i c a n d B N F L p i c . A l l of t h i s 
e v a l u a t i o n e f f o r t is l i n k e d to t h e i n t e r n a t i o n a l J o i n t E v a l u a t i o n 
F i l e ( J E F ) . 

T h e r e q u i r e m e n t s a n d p r i o r i t i e s f o r n u c l e a r d a t a m e a s u r e m e n t s a n d 
e v a l u a t i o n s a r e r e g u l a r l y r e v i e w e d w i t h i n t h e U K C N D C . T h i s 
e x e r c i s e w a s u n d e r t a k e n in 1 9 8 9 , a n d t h e r e s u l t i n g U K C N D C R e q u e s t 
L i s t w a s p u b l i s h e d in M a r c h 1990 ( A E E W - M 2 6 1 3 ) . 

2 . M E A S U R E M E N T S 

2.1 M e a s u r e m e n t a n d E v a l u a t i o n of D e c a y D a t a (P C h r i s t m a s , 
D S m i t h , M J W o o d s , J L M a k e p e a c e , J P S e p h t o n , D H W o o d s , S 
W o o d s , G R W o r t h i n g t o n , J C J D e a n , S M. J e r o m e , S E M L u c a s , 
A' D o w n e y a n d M T C u r r y ( N a t i o n a l P h y s i c a l L a b o r a t o r y , 
T e d d i n g t o n ) , a n d R D D a n i e l s ( U n i v e r s i t y of M a n c h e s t e r ) ) . 

S p e c i f i c m e a s u r e m e n t s . h a v e b e e n u n d e r t a k e n o r a r e u n d e r w a y : 

(a) M e a s u r e m e n t of t h e h a l f - l i f e of 9 0 S r c o n t i n u e s . 

(b) M e a s u r e m e n t s of h a l f - l i v e s a r e in p r o g r e s s for r a d i o n u c l i d e s 
t h a t a r e n o t k n o w n w i t h s u f f i c i e n t a c c u r a c y , v i z

 3
H ,

 5 4
M n , 

5 7 C o , 6 5 Z n a n d 7 5 S e ; m e a s u r e m e n t s for 5 6 C o a n d 5 8 C o h a v e 
b e e n c o m p l e t e d , a n d r e l a t e d w o r k o n

 1 2 5
I a n d

 1 3 7
C s h a s b e e n 

p u b l i s h e d ( 1 , 2 ) . 

(c) N e w m e a s u r e m e n t s a r e u n d e r w a y to r e l a t e a c t i v i t y , 
i o n - c h a m b e r c u r r e n t a n d a i r - k e r m a r a t e of 1 9 2 I r 
b r a c h y t h e r a p y s o u r c e s . 

(d)
 1 5 4

E u s a m p l e s of > 9 8 % p u r i t y h a v e b e e n p r o d u c e d f r o m
 1 5 3

E u • 
s e p a r a t e d o n t h e e l e c t r o m a g n e t i c i s o t o p e - s e p a r a t o r and. 
s t a n d a r d i s e d . I n d e p e n d e n t m e a s u r e m e n t s of t h e e m i s s i o n 
p r o b a b i l i t i e s of t h e p r i n c i p a l g a m m a - r a y s h a v e b e e n m a d e . 

(a) 
(b) 
(c) 
(d) 

A 
C W 
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(e) A c h e m i c a l m e t h o d h a s b e e n d e v i s e d to s e p a r a t e 1 2 5 S b f r o m 
d a u g h t e r 1 2 5 T e . T h e 1 2 5 S b h a s b e e n s t a n d a r d i s e d a n d 
' i n d e p e n d e n t m e a s u r e m e n t s of t h e e m i s s i o n p r o b a b i l i t i e s of 
t h e p r i n c i p a l g a m m a - r a y s h a v e b e e n m a d e . 

(f) T h e S E R C - s u p p o r t e d c o l l a b o r a t i o n w i t h t h e U n i v e r s i t y of 
M a n c h e s t e r h a s c o n t i n u e d in c o n j u n c t i o n w i t h 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 , U S A . M e a s u r e m e n t s of t h e i n t e r n a l 
c o n v e r s i o n e l e c t r o n s p e c t r u m f o l l o w i n g t h e d e c a y of 2 4 5 C m 
a r e p r o g r e s s i n g . 

(g) M e a s u r e m e n t s of t r i t i u m - i n - n i t r o g e n u s i n g t h e n e w g a s 
c o u n t i n g e q u i p m e n t a r e c o n t i n u i n g ; an i n t e r n a t i o n a l 
i n t e r c o m p a r i s o n of t r i t i u m - i n - n i t r o g e n is p l a n n e d . 

(h) A p r i m a r y s t a n d a r d of 2 2 2 R n h a s b e e n e s t a b l i s h e d a n d 
v e r i f i e d b y i n t e r c o m p a r i s o n w i t h t h e s t a n d a r d h e l d a t N I S T . 

V a r i o u s p a p e r s h a v e b e e n p u b l i s h e d d u r i n g 1990 b a s e d o n w o r k 
u n d e r t a k e n in p r e v i o u s y e a r s , i n c l u d i n g 2 0 1 T 1 , 2 3 7 N p a n d 2 4 4 C m 
(3, 4 , . 5 ) . D r a f t r e p o r t s h a v e a l s o b e e n p r e p a r e d o n t h e d e c a y 
s c h e m e s of 1 2 4 I a n d 2 4 1 A m (6, 7 ) . 

2.2 N u c l e a r D a t a M e a s u r e m e n t s (A J F u d g e , M F B a n h a m , 
R A P W i l t s h i r e a n d I J a c k s o n ( H a r w e l l L a b o r a t o r y ) ) . 

E f f o r t s h a v e . c o n t i n u e d to i m p r o v e t h e s p e c t r o s c o p i c m e a s u r e m e n t 
f a c i l i t i e s (which i n c l u d e a f u l l r a n g e of a l p h a - p a r t i c l e a n d 
g a m m a - r a y c o u n t e r s a n d s p e c t r o m e t e r s ) a n d t h e c o d e s f o r t h e 
a n a l y s i s of s p e c t r a l d a t a . A c c r e d i t a t i o n of t h e l a b o r a t o r y u n d e r 
t h e N a t i o n a l P h y s i c a l L a b o r a t o r y N A M A S s c h e m e h a s c o n t i n u e d f o r 
a l p h a p a r t i c l e m e a s u r e m e n t s , a n d s e v e r a l g a m m a - r a y s p e c t r o m e t r y 
s y s t e m s a r e s u b j e c t t o s t r i c t q u a l i t y c o n t r o l p r o c e d u r e s . 

W o r k h a s c o n t i n u e d in t h e f o l l o w i n g a r e a s : 

(a) C a l i b r a t i o n of 9 3 m N b -

A s o l u t i o n of 9 3 m N b h a s b e e n p r e p a r e d f r o m p u r e n i o b i u m 
m e t a l i r r a d i a t e d for a v e r y l o n g t i m e in t h e D o u n r e a y F a s t 
R e a c t o r ( D F R ) . T h e c a l i b r a t i o n of t h i s s o l u t i o n h a s b e e n 
c a r r i e d o u t s i m u l t a n e o u s l y at H a r w e l l , N P L a n d P T B , 
B r a u n s c h w e i g , G e r m a n y . T h e r e s u l t s a r e c u r r e n t l y b e i n g 
e v a l u a t e d p r i o r to t h e s o l u t i o n b e i n g m a d e g e n e r a l l y 
a v a i l a b l e f o r u s e as a s t a n d a r d for f a s t n e u t r o n d o s i m e t r y . 

(b) S o u r c e p r e p a r a t i o n f o r n u c l e a r d a t a m e a s u r e m e n t s 

T h e p r o d u c t i o n of s o u r c e s h a s c o n t i n u e d for a r a n g e of 
a c t i n i d e a n d t r a n s a c t i n i d e n u c l i d e s for u s e in o t h e r 
l a b o r a t o r i e s . T h i s w o r k i n c l u d e d t h e p r e p a r a t i o n of 
2 3 7 N p s o u r c e s for a l p h a - p a r t i c l e s t u d i e s (8). 
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(c) D e c a y s c h e m e a n d h a l f - l i f e of 2 3 7 N p 

W o r k w a s c o m p l e t e d a t I m p e r i a l C o l l e g e a n d H a r w e l l b y a C A S E 
s t u d e n t ( f u n d e d a n d p a r t i a l l y s u p e r v i s e d b y H a r w e l l ) o n t h e 
l o w - e n e r g y g a m m a - r a y s p e c t u m a n d h a l f - l i f e o f 2 3 7 N p . A 
r e p o r t of t h e s e s t u d i e s is n o w b e i n g p r e p a r e d . 

(d) D e c a y s c h e m e of 2 3 9 N p 

M e a s u r e m e n t s of t h e g a m m a - r a y s p e c t r u m of 2 3 9 N p ( d e r i v e d 
f r o m 2 3 4 A m ) h a v e b e e n c o m p l e t e d b y t h e H a r w e l l - f u n d e d C A S E 
s t u d e n t a t I m p e r i a l C o l l e g e . T h e r e s u l t s of t h e s e 
m e a s u r e m e n t s a r e b e i n g e v a l u a t e d . 

2.3 M e a s u r e m e n t s a n d E v a l u a t i o n s of H a l f - L i v e s a n d G a m m a - R a y 
E m i s s i o n P r o b a b i l i t i e s (M H a m m e d , I M L o w l e s , 
T D M a c M a h o n a n d M U R a j p u t ( I m p e r i a l C o l l e g e R e a c t o r 
C e n t r e , A s c o t ) ) 

(a) 2 3 7 N p h a l f - l i f e (in c o l l a b o r a t i o n w i t h A E A T e c h n o l o g y , 
H a r w e l l L a b o r a t o r i e s ) : t h e s p e c i f i c a c t i v i t y o f 2 3 7 N p h a s 
b e e n d e t e r m i n e d as (26.03 ± 0.20 ) B q / y g , w h i c h c o r r e s p o n d s 
to a h a l f - l i f e of (2.143 ± 0 . 0 1 6 ) x 1 0 6 y e a r s , i n e x c e l l e n t 
a g r e e m e n t w i t h t h e 1960 v a l u e of B a u e r e t a l [9]. 

(b) T h e e m i s s i o n p r o b a b i l i t i e s of l o w - e n e r g y g a m m a - r a y s f r o m 
2 3 7 N p h a v e b e e n d e t e r m i n e d , a l t h o u g h , t h e s e n e w d a t a s t i l l 
d o n o t p e r m i t a c o n s i s t e n t 2 3 7 N p d e c a y s c h e m e to b e 
c o n s t r u c t e d f r o m t h e a v a i l a b l e a l p h a - p a r t i c l e , c o n v e r s i o n 
e l e c t r o n a n d g a m m a - r a y d a t a . 

(c) G a m m a - r a y e m i s s i o n p r o b a b i l i t i e s in t h e d e c a y of 2 3 9 N p h a v e 
b e e n d e t e r m i n e d w i t h s o u r c e s o r i g i n a t i n g f r o m b o t h t h e a l p h a 
d e c a y of 2 4 3 A m a n d t h e b e t a d e c a y of 2 3 9 U . 

(d) A b s o l u t e g a m m a - r a y e m i s s i o n p r o b a b i l i t i e s h a v e b e e n m e a s u r e d 
for t h e 4 1 1 . 8 , 6 7 5 . 9 a n d 1 0 8 7 . 7 k e V t r a n s i t i o n s i n

 1 9 8
A u , 

a n d a r e in g o o d a g r e e m e n t w i t h t h e e v a l u a t i o n of N i c h o l s a n d 
R o b b [10]. U s i n g a v a i l a b l e i n t e r n a l c o n v e r s i o n 
c o e f f i c i e n t s , t h e b e t a b r a n c h i n g r a t i o s t o t h e t w o e x c i t e d 
s t a t e s of

 1 9 8
H g a t 4 1 1 . 8 a n d 1 0 8 7 . 7 k e V h a v e b e e n d e d u c e d . 

(e) R e l a t i v e g a m m a - r a y e m i s s i o n p r o b a b i l i t i e s h a v e b e e n 
d e t e r m i n e d i n t h e d e c a y of

 1 5 4
E u . T h e s e d a t a h a v e b e e n u s e d 

w i t h p r e v i o u s l y p u b l i s h e d g a m m a - r a y , c o n v e r s i o n e l e c t r o n a n d 
b e t a b r a n c h i n g r a t i o d a t a to p r o d u c e a s e l f - c o n s i s t e n t 1 5 4 E u 
d e c a y s c h e m e , l e a d i n g t o an a b s o l u t e g a m m a - r a y e m i s s i o n 
p r o b a b i l i t y of 0 . 3 4 7 9 ± 0 . 0 0 1 4 for t h e 1 2 7 4 . 5 k e V 
t r a n s i t i o n . 

(f) A n e w t e c h n i q u e , for e v a l u a t i n g d i s c r e p a n t d a t a h a s b e e n 
d e v e l o p e d a n d a p p l i e d t o t h e ' p r o b l e m ' h a l f - l i v e s of

 9 0
S r , 

1 3 7
C s a n d

 2 5 2
C f . 
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3. U K C N D C D A T A L I B R A R Y S U B - C O M M I T T E E 

M e m b e r s h i p d u r i n g 1990:. 

A J F u d g e 
T D M a c M a h o n 
R W M i l l s 
A W h i t t a k e r 
D R W e a v e r 

M F J a m e s 
P R o b b 

W T C ( C h a i r m a n ) 
W T C ( S e c r e t a r y ) 
H a r w e l l L a b o r a t o r y 
I m p e r i a l C o l l e g e , A s c o t 
B N F L p i c / U n i v e r s i t y of B i r m i n g h a m / W T C 
B N F L p i c 
U n i v e r s i t y of B i r m i n g h a m 

3 . 1 D a t a L i b r a r y D e v e l o p m e n t 

T h e c u r r e n t s t a t u s of t h e U K C N D C D a t a L i b r a r i e s is s u m m a r i s e d i n 
T a b l e 1. S i g n i f i c a n t p r o g r e s s h a s b e e n m a d e i n t h e e v a l u a t i o n of 
f i s s i o n y i e l d a n d d e c a y d a t a . E f f o r t s h a v e a l s o b e e n m a d e d u r i n g 
t h e y e a r t o i n c o r p o r a t e t h e s e d a t a i n t o t h e U K a n d J E F f i l e s . 
E N D F / B - V I f o r m a t h a s b e e n i d e n t i f i e d as t h e m o s t a p p r o p r i a t e f o r m 
for t h e d a t a f i l e s in t h e 1 9 9 0 s , a n d t h e C O G E N D d a t a - p r o c e s s i n g 
c o d e h a s b e e n m o d i f i e d to g e n e r a t e s u c h a f o r m a t for t h e 
r a d i o n u c l i d e d e c a y d a t a . 

(a) F i s s i o n P r o d u c t D e c a y D a t a (A L N i c h o l s (WTC)) 

N o p r o g r e s s h a s b e e n m a d e in p r o d u c i n g an u p d a t e d v e r s i o n of 
t h e U K C N D C f i s s i o n p r o d u c t d e c a y d a t a f i l e s . 

(b) A c t i v a t i o n P r o d u c t D e c a y D a t a (A L N i c h o l s a n d P R o b b (WTC)) 

C o n s i d e r a b l e p r o g r e s s h a s b e e n m a d e in e v a l u a t i n g t h e d e c a y 
d a t a for a w i d e r a n g e of a c t i v a t i o n p r o d u c t s a n d g e n e r a t i n g 
t h e U K C N D C d a t a f i l e s (10). T h e c o n t e n t s of t h i s l i b r a r y 
a r e b a s e d on a s u b s e t of t h e l i s t i n g in r e f e r e n c e 1 1 . D e c a y 
d a t a h a v e b e e n e v a l u a t e d for 113 r a d i o n u c l i d e s , a n d t h e s e 
d a t a s e t s h a v e b e e n g e n e r a t e d in E N D F / B f o r m a t (Table 2 ) . 
S o m e of t h e m e a s u r e d d a t a for s p e c i f i c r a d i o n u c l i d e s p r o v e d 
i n s u f f i c i e n t t o p r o d u c e a c o n s i s t e n t d e c a y s c h e m e , a n d 
a d d i t i o n a l p a r a m e t e r s h a d to b e d e r i v e d (eg b e t a - b r a n c h i n g 
f r a c t i o n s a n d t h e o r e t i c a l i n t e r n a l c o n v e r s i o n 
c o e f f i c i e n t s ) . 

(c) H e a v y E l e m e n t a n d A c t i n i d e D e c a y D a t a (A L N i c h o l s (WTC)) 

C O G E N D o u t p u t d a t a i n E N D F / B f o r m a t h a v e b e e n g e n e r a t e d f o r 
t h e 4n s e r i e s of r a d i o n u c l i d e s . . O t h e r s p e c i f i c a c t i n i d e s 
w e r e a l s o i n c l u d e d in t h i s e x e r c i s e (eg P a - 3 2 1 , U - 2 3 4 a n d 
U - 2 3 9 ) to i m p r o v e t h e r e s u l t i n g d a t a l i b r a r y a n d p r o d u c e 
U K H E D D - 2 . M e a n a l p h a , b e t a a n d g a m m a e n e r g i e s w e r e d e r i v e d 
f o r t h e 4n s e r i e s (Table 3); t h e r e c o m m e n d e d d a t a w e r e . 
r i g o r o u s l y t e s t e d for c o m p l e t e n e s s , a n d e x c e l l e n t 
c o n s i s t e n c y w a s a c h i e v e d (Table 4 ) . 
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TABLE 1 

UKCNDC DATA LIBRARIES: STATUS TABLE - DECEMBER 1990 

Data Present Studies File Development 

1 Fission 
Product 
Decay 
Data 

Part of JEF-1 Decay Data Files, which 
include UK evaluations (ENDF/B-V 
format). 
UKFPDD-2 library (ENDF/B-IV format) 
superseded, but largely included in 
JEF-1. 

P n values for delayed 
neutron precursors from 
Swedish evaluation. 
Delayed neutron precursor 
spectrum from Kratz et al 
and Rudstam et al. 

2 Activation 
Product 
Decay Data 

UKPADD-1 part of JEF-1 Decay Data . 
Files, which include UK evaluations 
(ENDF/B-V format). 

113 nuclides have been 
evaluated for UKPADD-2 in 
ENDF/B-VI format. 5 1 C r , 
6 5 Z n , 7 5Se and 1 9 8 A u have 
also been re-evaluated as 
part of an IAEA programme 
and they are also available 
in ENDF/B-VI format. All 
evaluations will be 
submitted to JEF. 

3 Heavy 
Element 
and 
Actinide 
Decay Data 

Part of JEF-1 Decay Data Files, which 
include UKHEDD-1 evaluations 
(ENDF/B-V format)-. 

2 3 6 N p , 6 m N p , 2 3 6 P u , 2 3 2 U , 
2 2 8 T h , 2 2 '•Ra, 2 2 °Rn, 2 i 6 P o , 
2 J 2Pb, 2 1 2 B i , 2 ! m B i , 
2 1 2 n 2 12m 

Bi, 2 1 2 P o , m P o 
2 1 2 n P o and 2 0 8 T 1 

evaluations completed. 
2 3 1 P a , 2 3 " U , 2 3 9 U a n d 2*3Am 

.. i , 2 4 2 m . 
decay data and Am 
half-life have been 
evaluated. 

4 Fission 
Yields 

JEF-1 fission yields based on UKIFY-1 
evaluation. UKIFY-2 (Mills and 
James) now complete and submitted to 
JEF-2: 39 sets of evaluated 
independent yields for 21 fissile 
nuclides adjusted to satisfy 
conservation of nucleons and charge 

Major report on evaluations 
leading to UKIFY-2 in 
preparation by James, 
Weaver and Mills. Weaver 
and James have recommended 
integral yields, group data 
and spectra for delayed 
neutrons. 

Spectral data from the decay data files may be accessed via the retrieval system 
described by Tobias (RD/B/5170N81, 1981).. 

AEEW •- R 2 6 6 4 5 



TABLE 1 

A C T I V A T I O N P R O D U C T S F O R U K P A D D - 2 

S t a t u s : E , e v a l u a t e d 
N E , to b e e v a l u a t e d 

F i l e 
N o . 

R a d i o n u c l i d e S t a t u s F i l e 
N o . 

R a d i o n u c l i d e S t a t u s 

7 0 0 0 3 - H E 7 0 2 3 2 6 - N a E 

7 0 0 1 6 - H e E 7 0 2 4 2 7 - M g E 

7 0 0 2 8 - H e E 7 0 2 5 2 8 - M g E 

7 0 0 3 8 - L i N E 7 0 2 6 2 6 - A 1 E 

7 0 0 4 9 - L i N E 7 0 2 7 2 6 m - A l E 

7 0 0 5 7 - B e E 7 0 2 8 2 8 - A 1 E 

7 0 0 6 8 - B e N E 7 0 2 9 2 9 - A l E 

7 0 0 7 1 0 - B e • E 7 0 3 0 3 0 - A 1 E 

7 0 0 8 1 1 - B e E 7 0 3 1 3 1 - S i E 

7 0 0 9 1 2 - B E 7 0 3 2 3 2 - S i E 

7 0 1 0 1 3 - B E 7 0 3 3 3 2 - P E 

7 0 1 1 14-C E 7 0 3 4 33.-P E 

7 0 1 2 1 5 - C E 7 0 3 5 3 4 - P E 

7 0 1 3 1 3 - N • •E 7 0 3 6 • 3 5 - S E 

7 0 1 4 1 6 - N E 7 0 3 7 3 7 - S E 

7 0 1 5 1 9 - 0 E 7 0 3 8 3 4 - C 1 E 

7 0 1 6 18-F • E 7 0 3 9 3 4 m - C l E 

7 0 1 7 2 0 - F E 7 0 4 0 3 6 - C 1 E • 

7 0 1 8 2 3 - N e E 7 0 4 1 3 8 - C l E 

7 0 1 9 2 2 - N a E 7 0 4 2 3 8 m - C l E 

7 0 2 0 2 4 - N a E 7 0 4 3 . 3 7 - A r E 

7 0 2 1 2 4 m - N a - E ' 7 0 4 4 3 9 - A r E 

7 0 2 2 2 5 - N a E 7 0 4 5 4 1 - A r E 
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F i l e 
N o . 

R a d i o n u c l i d e S t a t u s F i l e 
N o . 

R a d i o n u c l i d e S t a t u s 

7 0 4 6 4 2 - A r E 7 071 5 3 - V N E 

'7047 3 8 - K E 7 0 7 2 5 4 - V N E 

7 0 4 8 3 8 m - K E 7 0 7 3 4 9 - C r E 

7 0 4 9 4 0 - K •E 7 0 7 4 5 1 - C r E 

7 0 5 0 4 2 - K . E 7 0 7 5 5 5 - C r E 

7 0 5 1 4 3 - K E 7 0 7 6 5 4 - M n N E 

7 0 5 2 4 4 - K E 7 0 7 7 5 6 - M n N E 

7.053 4 1 - C a E 7 0 7 8 5 3 - F e N E 

7 0 5 4 4 5 - C a E 7 0 7 9 5 3 m - F e N E 

7 0 5 5 4 7 - C a N E 7 0 8 0 5 5 - F e N E 

7 0 5 6 4 9 - C a E 7 0 8 1 5 9 - F e N E 

7 0 5 7 4 4 - S c E 7 0 8 2 5 5 - C o N E 

7 0 5 8 4 4 m - S c E 7 08 3 5 6 - C o N E 

7 0 5 9 4 6 - S c E 7 0 8 4 5 7 - C o N E 

7 0 6 0 4 6 m - S c E 7 0 8 5 5 8 - C o N E 

7 0 6 1 4 7 - S c N E 7 0 8 6 5 8 m - C o N E 

7 0 6 2 4 8 - S c E 7 0 8 7 6 0 - C o N E 

7 0 6 3 4 9 - S c E • 7 088 6 0 m - C o N E 

7 0 6 4 5 0 - S c N E 7 0 8 9 5 7 - N i N E 

7 0 6 5 5 0 m - S c N E 7 0 9 0 5 9 - N i N E 

7 0 6 6 4 5 - T i N E 7 0 9 1 6 3 - N i E 

7 0 6 7 5 1 - T i N E 7 0 9 2 6 5 - N i E 

7 0 6 8 4 8 - V E 7 0 9 3 6 2 - C u N E 

7 0 6 9 4 9 - V E ' 7 0 9 4 6 4 - C u N E 

7 0 7 0 5 2 - V N E 7 0 9 5 6 6 - C u N E 
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F i l e 
N o . 

R a d i o n u c l i d e S t a t u s F i l e 
N o . 

R a d i o n u c l i d e S t a t u s 

7 0 9 6 6 3 - Z n N E 7 1 2 1 9 5 - N b E 

7 0 9 7 6 5 - Z n E 7 1 2 2 9 5 m - N b E 

7 0 9 8 7 4 - A s E 7 1 2 3 9 3 - M o E 

7 0 9 9 7 5 - S e E 7 1 2 4 9 3 m - M o E 

7 1 0 0 7 9 m - B r E 7 1 2 5 9 9 - M o E 

7 1 0 1 8 0 - B r E 7 1 2 6 9 9 - T c E 

7 1 0 2 8 0 m - B r E 7 1 2 7 9 9 m - T c E 

7 1 0 3 8 2 - B r E 7 1 2 8 1 0 3 - R u E 

7 1 0 4 8 2 m - B r E 7 1 2 9 1 0 2 - R h E 

7 1 0 5 7 9 - K r E 7 1 3 0 1 0 2 m - R h E 

7 1 0 6 7 9 m - K r . E 7 1 3 1 1 0 3 m - R h E 

7 1 0 7 8 5 - S r N E . 7 1 3 2 1 0 4 - R h E 

7 1 0 8 8 5 m - S r N E 7 1 3 3 1 0 4 m - R h E 

7 1 0 9 8 9 - S r N E 7 1 3 4 1 0 7 m - A g E . 

7 1 1 0 88-Y* E 7 1 3 5 1 0 8 - A g E 

7 1 1 1 . 8 9 m - Y N E 7 1 3 6 1 0 8 m - A g E 

7 1 1 2 9 0 - Y . N E 7 1 3 7 10 9 m - A g E 

7 1 1 3 9 0 m - Y N E 7 1 3 8 1 1 0 - A g N E 

7 1 1 4 8 9 - Z r N E 7 1 3 9 l l O m - A g N E 

7 1 1 5 8 9 m - Z r N E 714 0 1 0 9 - C d E 

7 1 1 6 9 3 - Z r E 7 1 4 1 l l l m - C d N E 

71.17 9 5 - Z r E 7 1 4 2 1 1 3 - C d N E 

7 1 1 8 9 3 m - N b E 7 1 4 3 1 1 3 m - C d N E 

7 1 1 9 9 4 - N b • E 7 1 4 4 l l l - l n N E 

7 1 2 0 9 4 m - N b . E 7 1 4 5 l l l m - I n N E 
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F i l e 
N o . 

R a d i o n u c l i d e S t a t u s F i l e 
N o . 

R a d i o n u c l i d e S t a t u s 

7 1 4 6 113m-In' N E 7 1 7 1 1 2 5 m - T e N E 

7 1 4 7 1 1 4 - I n N E 7 1 7 2 1 2 5 - 1 N E 

7 1 4 8 1 1 4 m - I n N E 7 1 7 3 1 2 6 - 1 E 

7 1 4 9 1 1 5 - I n E 7 1 7 4 1 2 5 - X e N E 

7 1 5 0 1 1 5 m - I n • E 7 1 7 5 1 2 5 m - X e N E 

7 1 5 1 1 1 6 - I n N E 7 1 7 6 1 2 7 - X e N E 

7 1 5 2 1 1 6 m - I n N E 7 1 7 7 1 2 7 m - X e N E 

7 1 5 3 1 1 6 n - I n N E 7 1 7 8 1 3 4 - C s N E 

7 1 5 4 .113-Sn N E 7 1 7 9 1 3 5 - C s N E 

7 1 5 5 1 1 3 m - S n N E 7 1 8 0 1 3 5 m - C s N E 

7 1 5 6 1 1 7 m - S n E 7 1 8 1 1 3 6 - C s N E 

7 1 5 7 1 1 9 m - S n N E 7 1 8 2 13 6 m - C s N E 

7 1 5 8 1 2 1 - S n N E 7 1 8 3 1 3 7 - C s E 

7 1 5 9 1 2 1 m - S n N E 7 1 8 4 1 3 3 - B a N E 

7 1 6 0 . 1 2 3 - S n N E 7 1 8 5 1 3 3 m - B a N E 

7 1 6 1 1 2 3 m - S n N E 7 1 8 6 1 3 7 m - B a E 

7 1 6 2 ' 1 2 5 - S n N E . 7 1 8 7 • 1 3 9 - C e N E 

7 1 6 3 1 2 5 m - S n N E 7 1 8 8 1 4 5 - P m N E 

7 1 6 4 1 2 6 - S n E 7 1 8 9 1 4 5 - S m N E . 

7 1 6 5 1 2 2 - S b N E 7 1 9 0 1 4 6 - S m E 

7 1 6 6 1 2 2 m - S b N E 7 1 9 1 15 2 - E u N E 

7 1 6 7 1 2 4 - S b E 7 1 9 2 1 5 4 - E u N E 

7 1 6 8 1 2 4 m - S b E 7 1 9 3 1 5 5 - E u N E 

7 1 6 9 1 2 4 n - S b E 7 1 9 4 1 5 7 - T b N E -

7 1 7 0 1 2 5 - S b • N E 7 1 9 5 1 5 7 - D y N E 
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F i l e 
N o . 

R a d i o n u c l i d e S t a t u s F i l e 
N O . 

R a d i o n u c l i d e S t a t u s 

7 1 9 6 15'9-Dy N E 7 2 1 6 2 0 4 m - P b N E 

7 1 9 7 1 7 4 - H f N E 7 2 1 7 2 3 1 - T h N E 

7 1 9 8 1 7 5 - H f N E 7 2 1 8 2 2 8 - T h N E 

7 1 9 9 1 8 1 - H f N E 7 2 1 9 2 3 9 - N p N E 

7 2 0 0 1 7 9 - T a N E 7 2 2 0 2 4 1 - A m N E 

7 2 0 1 1 8 0 m - T a N E 7 2 2 1 2 4 3 - A m E 

7 2 0 2 1 8 2 - T a N E 

7 2 0 3 1 8 2 m - T a N E 

7 2 0 4 1 8 2 n - T a N E 

7 2 0 5 ' • 1 8 1 - W N E 

7 2 0 6 1 8 5 - W N E 

7 2 0 7 18 5 m - W . N E 

7 2 0 8 1 8 7 - W N E 

7 2 0 9 1 9 8 - A u E 

7210- 1 9 7 - H g N E 

7 2 1 1 . 1 9 7 m - H g ' N E 

7 2 1 2 2 0 3 - H g • N E 

7 2 1 3 2 0 4 - T 1 N E 

7 2 1 4 2 0 7 - B i N E 

7 2 1 5 2 0 4 - P b . N E 
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T A B L E 3: 4 n S E R I E S 
M E A N A L P H A , B E T A A N D G A M M A E N E R G I E S F O R D E C A Y 
i 

M e a n E n e r g y P e r D e c a y (keV) 
N u c l i d e N u c l i d e 

A l p h a B e t a G a m m a 

2 3 6 % p 0 91 4 + 3 . 3 4 9 . 1 ± 4 . 3 

2 3 6 9 N p 8 ± 2 240 ± 20 . 1 5 3 ± 9 

2 3 6 p u 5 8 5 1 + 24 13 3 + 1 . 1 1. 6 ± 0 . 2 

2 3 2 U 5 397 ± 67 16 8 ± 1 .4 1 . 7 ± 0 . 1 

2 2 8 >ph 5495 ± 69 21 7 + 2 . o . 3 . 2 ± 0 . 1 

2 2 4 R a 57.7 6 5 ± 3.2 2 2 + 0 . 2 1 0 . 1 ± 0 . 1 

2 2 0 R n 6404 1 ± 1.0 0 0 . 6S ± 0 . 07 

2 l 6 P o 6 9 0 6 5 ± 0.5 0 0 . 015 ± 0. 002 

2 1 2 P b 0 174 6 + 8 . 2 1 4 4 . 5 ± 0 . 3 

2 1 2 n B i 0 1260 + 400 5. 1 ± 0 . 5 

2 1 2 m B i 5800 + ' 135 49 ± 11 1. 8 ± 0. 1 

2 1 2 rt . g B i 2 2 1 8 ± 135 499 5 + 2 . 6 1 0 8 . 5 ± 1 . 3 

2 1 2 n ^ 
P o 1 1 7 8 3 • + 19 0 38 ± 0 . 04 9 1 . 2 ± 3. 4 

2 1 2-m 
P o 1340 + 140 123 ± 11 1 1 2 1 ± 53 

2 1 2 ct 
g P o 8 9 5 3 7 ± 8.8 0 0 

2 0 8 0 594 ± 15 3385 + 12 
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T A B L E 4; D A T A C O N S I S T E N C Y - P E R C E N T A G E D E V I A T I O N B E T W E E N 
E F F E C T I V E Q - V A L U E A N D C A L C U L A T E D Q - V A L U E 

N u c l i d e P e r c e n t a g e D e v i a t i o n 

> 3 6 % p 0 . 0 7 3 5 

2 3 6 9 N P 0 . 0 4 8 6 

2 3 6 Pu 0 . 0 1 5 3 

2 3 2 |J 0.0360. 

2 2 8 "ph 0 . 0 1 2 2 

2 2 4 R a 0 . 0 0 2 0 

2 2 °Rn 0 . 0 0 1 1 

2 1 6 P o 0 . 0 0 1 2 

2 1 2 p b . 0 . 1 2 4 4 

2 * • 
B l 0 . 0 0 0 0 

2 i 2 m . m B i 0 . 0 0 5 2 

2 1 2 rt . g B i 0 . 0 0 4 9 

2 1 2 n „ 
Po 0 . 0 0 1 0 

2 1 2 m P O 0 . 0 2 4 7 

2 1 2 ^ P O 0 . 0 0 0 8 

2 0 8 0 . 1 0 8 6 
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(d) F i s s i o n Y i e l d s : E v a l u a t i o n s for t h e E u r o p e a n J E F - 2 L i b r a r y 
(M F J a m e s (WTC), R W M i l l s (BNFL p i c ) a n d D R W e a v e r 
( U n i v e r s i t y of B i r m i n g h a m ) ) 

T h e U K F Y 2 e x p e r i m e n t a l d a t a b a s e w a s u s e d t o g e n e r a t e 
a d j u s t e d i n d e p e n d e n t a n d c u m u l a t i v e y i e l d s ( E N D F / B - V I 
f o r m a t ) in F e b r u a r y 1 9 9 0 . T h e l i b r a r y i n c l u d e d n e u t r o n 
f i s s i o n f r o m 2 3 2 T h , 2 3 3 U , 2 3 4 U , 2 3 5 U , 2 3 6 U , 2 3 8 U , 2 3 7 N p , 
2 3 8 N p , 2 3 8 P u , 2 3 9 P u , 2 4 0 P u , 2 4 1 P u , 2 4 2 P u , 2 4 l A m , 2 4 2 l I lAm, 
2 4 3 A m 2 4 3 C m , 2 4 4 C m a n d 2 4 5 C m , a n d f r o m t h e s p o n t a n e o u s 
f i s s i o n of 2 4 2 C m , 2 4 4 C m a n d 2 5 2 C f . T h i s l i b r a r y h a s b e e n 
s u p p l i e d to t h e N E A D a t a b a n k , a n d i n c l u d e d in t h e 
p r e l i m i n a r y r e l e a s e of J E F - 2 . 

F o l l o w i n g a q u e r y a b o u t s o m e l o w s t a n d a r d d e v i a t i o n s f o r t h e 
c u m u l a t i v e y i e l d s , an e r r o r w a s f o u n d in t h e p r o g r a m . T h i s 
p r o b l e m w a s c o r r e c t e d a n d t h e r e v i s e d l i b r a r y d i s p a t c h e d t o 
t h e N E A D a t a b a n k f o r i n c l u s i o n in t h e f i n a l v e r s i o n o f 
J E F - 2 , p l a n n e d t o b e a v a i l a b l e l a t e S e p t e m b e r 1 9 9 1 . 

T h e f i s s i o n y i e l d e v a l u a t i o n s a r e d e s c r i b e d in t h r e e r e p o r t s 
( A E A - T R S - 1 0 1 5 , 1 0 1 8 a n d 1 0 1 9 ) . T h e f i r s t d o c u m e n t o u t l i n e s 
t h e e v a l u a t i o n m e t h o d s a n d s u m m a r i s e s t h e r e s u l t s , t h e 
s e c o n d t a b u l a t e s e x p e r i m e n t a l y i e l d s a n d t h e i r w e i g h t e d 

. a v e r a g e , a n d t h e t h i r d l i s t s t h o s e y i e l d s for w h i c h 
m e a s u r e m e n t s a r e s p a r s e o r d i s c r e p a n t . It s h o u l d b e n o t e d 
t h a t t h e r e a r e s t i l l f o r t y - f i v e s u c h c h a i n y i e l d s f o r 2 3 9 P u 
f a s t f i s s i o n a n d s i x t y - f i v e for

 2 3 8 u f a s t f i s s i o n (and 
t h i r t y - t h r e e for 2 3 5 U t h e r m a l -fission). 

(e) D e l a y e d N e u t r o n Y i e l d s (M F J a m e s (WTC), R W M i l l s (BNFL 
p i c ) a n d D R W e a v e r ( U n i v e r s i t y of B i r m i n g h a m ) ) 

T h e f i s s i o n p r o d u c t y i e l d s h a v e b e e n u s e d w i t h t h e d e c a y 
d a t a in J E F - 2 t o c a l c u l a t e d e l a y e d n e u t r o n d a t a ; t h e s e 
c a l c u l a t e d v a l u e s for a g r e e w e l l w i t h m e a s u r e m e n t s e x c e p t 
for 2 3 8 U . F u r t h e r s t u d i e s a r e u n d e r w a y b o t h t o i n v e s t i g a t e 
t h e s e n s i t i v i t y of c a l c u l a t i o n s to i n p u t p a r a m e t e r s (such 
as f i s s i o n y i e l d s a n d d e l a y e d n e u t r o n e m i s s i o n 
p r o b a b i l i t i e s ) a n d t o e s t i m a t e t h e t i m e d e p e n d e n c e of 
d e l a y e d n e u t r o n e m i s s i o n . D e c a y h e a t c a l c u l a t i o n s w i l l a l s o 
b e m a d e . . 

A r e v i e w p a p e r h a s b e e n w r i t t e n i n c o l l a b o r a t i o n w i t h 
c o l l e a g u e s in F r a n c e a n d t h e U n i t e d S t a t e s of A m e r i c a o n t h e 
s t a t u s of d e l a y e d n e u t r o n d a t a . T h i s d o c u m e n t w i l l s o o n b e 
p u b l i s h e d as a n N E A C R P c o m m i t t e e p a p e r ( N E A C R P - L - 2 3 2 ) . 

4 . C o n c l u s i o n s 

P r o g r e s s in t h e U K m e a s u r e m e n t a n d e v a l u a t i o n of n u c l e a r d a t a 
d e p e n d s o n a l o w l e v e l of e f f o r t a n d d e d i c a t e d e x p e r t i s e . 
S u i t a b l e p e r s o n n e l t o u n d e r t a k e t h i s w o r k a r e r e t i r i n g o r b e i n g 
r e d i r e c t e d t o w a r d s o t h e r s t u d i e s w i t h i n A E A T e c h n o l o g y , 
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u n d e r m i n i n g t h e a b i l i t y of t h i s o r g a n i s a t i o n t o u n d e r t a k e s u c h 
m e a s u r e m e n t s . I t is h o p e d t h a t r e l e v a n t s t u d i e s c a n b e 
m a i n t a i n e d w i t h i n a c a d e m i a , b u t s u c h a n . a p p r o a c h w i l l p r o v e 
i n c r e a s i n g l y i n e f f e c t i v e if t h e U K n u c l e a r i n d u s t r y is n o t m o r e 
s u p p o r t i v e . 

W h i l e U K m e a s u r e m e n t p r o g r a m m e s c o n t i n u e u n d e r e x t r e m e 
d i f f i c u l t i e s , t h e v a r i o u s e v a l u a t i o n e f f o r t s h a v e b e e n m a i n t a i n e d 
a t a f e a s i b l e l e v e l . S i g n i f i c a n t p r o g r e s s h a s b e e n m a d e i n 
p r e p a r i n g t h e a p p r o p r i a t e f i s s i o n y i e l d d a t a f i l e s a n d a c t i v a t i o n 
p r o d u c t d e c a y d a t a l i b r a r y . H o w e v e r , e v e n f o r t h e s e a r e a s , 
s u p p o r t w i t h i n t h e U K w i l l b e d i f f i c u l t t o m a i n t a i n , u n d e r l i n i n g 
t h e i m p o r t a n c e of s u p p o r t i n g m u l t i n a t i o n a l e f f o r t s in t h i s 
f i e l d . 
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