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Summary.-  The beta-gamma directional correlation of the 521-67 keV 
cascade in lS2Ta decay was measured to investigate the higher-order 
effects. The observed correlation function at  / ~  = 450 keV is found to 
be isotropic and is given by W¢.7(O) (at / ~  450 k e V ) =  1 + (0.025 ± 
±0.031)P2(cos0 ). The A~e coefficient indicates no higher-order con- 
t r ibutions to the 521 keV allowed but  hindered beta  transit ion of lS2Ta. 

T a n t a l m n - 1 8 2  is a h i g h l y  d e f o r m e d  nuc leus  a n d  i t s  g r o u n d  s t a t e  is cha r -  

-~eterized b y  3-.  The  b e t a - d e c a y  m o d e s  of lS~Ta a n d  t h e  r e s u l t i n g  g a m m a - r a y s  

f r o m  18~W h a v e  been  f a i r l y  wel l  i n v e s t i g a t e d  a n d  e s t a b l i s h e d  (1.~) ( decay  

s c h e m e :  ref.  (1)). The  521 (keY) b e t a s  w i t h  i n t e n s i t y  (65=J=10) f o r m  t h e  m a i n  

c o m p o n e n t  t h a t  p r o c e e d s  f rom t h e  3 -  g r o u n d  s t a t e  of lS2Ta w i t h  ~ log  ]t 

v a l u e  of 8.1. A c c o r d i n g  to  t h e  s tud ies  (3.~) m a d e  before  1964, t he  emiss ion  

of  521 k e V  b e t a s  of lS2Ta l eaves  t h e  r e s u l t i n g  d a u g h t e r  nuc leus  ~s2W a t  a n  ex-  

c i t a t i o n  of 1222 k e V  c h a r a c t e r i z e d  b y  2 +. Th i s  r equ i r e s  t h e  b e t a  t r a n s i t i o n  

to  be  of  n o n u n i q u e  f i rs t  f o r b i d d e n  t y p e .  H o w e v e r  s u b s e q u e n t  w o r k s  (~,2) show 

f r o m  a n  a c c u r a t e  a n a l y s i s  of b e t a  g roups  a n d  t h e  fo l lowing  g a m m a - r a y s  t h a t  

521 k e V  b e t a s  f r o m  t h e  3 -  s t a t e  of 18~Ta p r o c e e d  to  t h e  1289 k e V  2 -  s t a t e  of 

~82W a c c o r d i n g  to  w h i c h  t h e  b e t a  t r a n s i t i o n  s h o u l d  be  a n  ~ l lowed  one.  T h e  
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interesting feature of this beta t ransi t ion is its allowed nature  with a high 

log/t value. 
When the normal sizes of the allowed matr ix  elements suffer a reduction 

due to some auclear-model effect, the allowed beta  transitions will be retarded. 

If the second-forbidden matr ix  elements are not  at  the same time reduced, 
from beta-decay theory  it follows (~) tha t  their contributions to the allowed 
beta transit ion manifest finite but  small be ta-gamma anisotropy. So we 
have taken up the angular-correlation measurement  of the 521 keV (~)- 
-67 keV (y) cascade in the decay of l"~Ta to look into the effects of second- 
forbidden matr ix  elements. The anisotropy vahle also indicates the possible 

nature of the beta transition. 
The ~S~-Ta source was obtained in liquid form from the Atomic Energy  

Establishment,  ttarwell. The source for the present experimentat ion was pre- 

pared by  allowing a drop of liquid to evaporate  to dryness on a mylar  film of 
thickness 0.6 mg/cm ~. The experimental arrangement was a fast-slow scintil- 

lation assembly (~) operated Ut 2~ value equal to 10 ns. The beta  detection 
was accomplished by  a thin plastic scintillator (NE-102) of {" thickness while 
a ( 1 × 1 ) i n  ~aI(T1) crystal was used for the 67 keV gamma-ray  detection. 

This particular choice of the detectors and their sizes helped a low gamma- 
gamma background contr ibution to the be ta-gamma coincidence dat~. The 
betas of energy ]ying between 400 and 500 keV were accepted in a window 
of 100 keV and the following 67 keV gammas were ~ccepted in a window of 

10 keV in order to eliminate the interferences from other cascades. The coin- 
cidenee data  were collected at two angles 180 ° and 90 ° and corrected for chance 
and gamma-gamma background. After normalization of the corrected beta- 
gamma coincidences to the single beta counts at  180 ° and 90 ° , the following 
angular correlation function ill its final form is obtained:  

W~.¥(O) at E~ : 450 k e V ,  = 1 + (0.025 ~: 0.031)P2(cos0). 

Thus from the experimentally obtained correlation funct ion it is seen tha t  

the anisotropy factor is zero within experimental errors. This suggests tha t  
whatever  mechanism tha t  is responsible for the reduction of allowed matr ix  

elements reduces the second-forbidden matr ix  elements also, tha t  cause the 
3- ~,~k~72-- transit ion in 182Ta decay. I t  can also be concluded tha t  the zero 
value of anisotropy 4oes not  give gay indication for the present beta  trar,- 

sition to be different from an allowed one. 
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R I A S S U N T O  (*) 

Si ~ misura ta  ]a correlazione direzionale b e t a - g a m m a  della cascata  521-67 keV 
nel decadimento  del ~S2Ta allo seopo di s tudiare  gli effet t i  d 'ordine  pfft e levato.  Si t rova  
ehe la funzione di corrclazione osservata  per  /~;~ ~ 450 keV ~ isotropa ed ~ da ta  per  
E~ = 450 keV da W~.v(O ) = 1 + (0.025 + 0.031)Pz(cos 0). I1 coefficiente A22 indica che 
non vi  sono cont r ibut i  d 'ordine  p i~  e levato  alla t ransizione be ta  di 521 keV del X82Ta 
permessa ma  r i ta rda ta .  

(*) T r a d u z i o n e  a cura  de l la  R e d a z i o n e .  

/3-nepexo~ 521 ]c3B npx pacna,~e ~82Ta. 

Pe3ioMe (*). - -  ~ HcCne~oBaHrI~ 3qb~e~roB 6onee BBICOKHX IIop~l~OB 6I, Iaa H3MepeHa 
Koppe:mLU~ ~a~paBaerm~ 13-y ~na KacKa~a 521-67 K3B npa  pacnage  18ZTa. O6HapymeHo, 
~TO Ha6nm)xerma~ Koppeztam~ormaa qbyHrama IIpH ( E f t - - 4 5 0  K3B) rmnaeTca H3oTpoImO~, 
a rrpH ( E ~ = 4 5 0 x g B )  3Ta qbymcu~a riMeeT vmx Wf~.,~(O)=l÷(O.O254-O.O31)P~(eosO). 
Koaqbqbnm~eHT A2~ yxa3~,maer Ha OTCyTCTB~e BKaa~oB 6onee m, icoxoro  n o p ~ x a  B 521 x~B 
pa3pemeHrmn~, HO 3aTpy~:Herrrm1~ [3-nepexo~ ~ns  aS~Ta. 

(') [IepeeeJeuo pe3amtueft. 


