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The spectroscopy of 1 7 9 ~ e ,  1 7 3 ~ a ,  1 6 7 ~ u  5/2+[402] bandhead a s  i ts  ground s t a t e .  An 

and 163Tm has  been investigated1) w i th  t he  isomeric s t a t e  loca ted  a t  about 1114.4 keV and 

(a,  6ny) r eac t ions  using Ta, Lu, Tm and Ho t a r -  having a h a l f - l i f e  (T112) of = 21 ns  was a l s o  

ge t s ,  respect ive ly .  For each of t h e  fou r  t a r g e t s  

t he  following measurements were made. (1) y-ray 

spec t r a  were recorded with a Ge(Li) de t ec to r  a t  

90' t o  t h e  beam d i r e c t i o n  a t  64 t o  80 MeV a 

bombarding energy i n  about 3-MeV s t e p s ,  (2) The 

time d i s t r i b u t i o n  of t he  gamma rays  wi th  r e spec t  

t o  t h e  beam b u r s t  a t  70 MeV a energy where t he  

cross  s ec t ion  f o r  t he  (a, 6ny) r eac t ion  was found 

loca ted .  

For 1 7 3 ~ a  (Fig. 2) four r o t a t i o n a l  bands of  

1/2'[541], 7/2+[404], 912-[514] and 5/2+(4021 

conf igura t ion  were es tabl i shed .  The 512' 

member of t he  112-[541] band appears t o  be t he  

lowest-energy s t a t e  and is t e n t a t i v e l y  assumed 

t o  be t h e  ground s t a t e  of 173Ta. The r e l a t i v e  

l oca t ions  of 7/2+[404] and 5/2+[402 I bandheads 

t o  peak, (3) Four parameter coincidence da ta  wi th  respect  t o  t h e  ground s t a t e  could not  be 

(Eyl, Ey2,y-y2 TAC, yl-RF TAC) were acquired a t  determined. The 9/2'[514] bandhead was found t o  

70 MeV alpha energy using two Ge(Li) de t ec to r s .  have T112 = 196 ns .  An i sometr ic  s t a t e  wi th  a 

(4) The angular  d i s t r i b u t i o n s  of  t he  y r ays  i n  T of 5 1  ns  was loca ted  a t  1470 keV above t h e  
1/2 

900-150° angular  i n t e r v a l .  The f i r s t  t h r ee  912- [514] bandhead. 

measurements were made using t h e  cyclo t ron  

f a c i l i t y  a t  t he  Naval Research Laboratory, 

Washington, D.C., and the  angular  d i s t r i b u t i o n s  

were measured a t  t h e  Kernfysisch Versnel le r  

I n s t i t u u t  (KVI) Cyclotron F a c i l i t y  i n  Groningen, 

t h e  Netherlands. These measurements have been 

used t o  determine t h e  l e v e l  scheme, t h e  y-decay 

modes, and t h e  l i f e t i m e s  of  nuclear  s t a t e s  of 

t he  above nucle i .  The s a l i e n t  r e s u l t s  a r e  

summarized below f o r  each case. 

As shown i n  Fig. 1, th ree  r o t a t i o n a l  bands 

of conf igura t ion  5/2+[402], 112-[541] and 

912-[514] were e s t ab l i shed  f o r  179~e wi th  

Fig. 3 shows t h e  l e v e l  scheme f o r  167~u .  Four 

bands of con£ igu ra t ion  7/2+ [404], 1/2+[411], 

112-[541] and 9/2'[514] were e s t ab l i shed  wi th  

7/2+[404] bandhead a s  its ground s t a t e .  The 

912-[514] and 112-[541] bandheads were both found 

t o  have Tl12 of about 23 ns.  The moment of i n e r t i a  

f o r  t h e  7/2+[404] band was found t o  show the  back- 

bending phenomenon p a s t  a l e v e l  of s p i n  I = 2512. 

The l e v e l  scheme f o r  1 6 3 ~ m  is  shown i n  Fig. 4. 

Four bands of  1/2+[411], 7/2+[404], 112-[541] and 

7/2'[523] conf igura t ion  were es tabl i shed .  The 

112-[411] bandhead is considered t o  be its ground 

s t a t e  i n  terms of t he  o v e r a l l  accumulated evidence. 
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The 712-[525] bandhead is  found t o  have T112 of 

Q, 24 n s  and an isomeric s t a t e  wi th  TlI2 of Q, 9 n s  

was loca ted  a t  an  energy of 1093 keV above the  

7/2'[523] bandhead. 

The c o l l e c t i v e  and i n t r i n s i c  p rope r t i e s  of t he  

bands i d e n t i f i e d  f o r  t he se  n u c l e i  a r e  compared 

wi th  those obtained from t h e  l i t e r a t u r e  f o r  

o the r  i so topes  and these  were found t o  be 

co r r e l a t ed  wi th  t h e  v a r i a t i o n  i n  t he  d e f o p t i o n  

wi th  t he  nuclear  mass i n  t h i s  region. A d e t a i l e d  

r epo r t  on t h i s  work is i n  prepara t ion  f o r  pub- 

l i c a t i o n .  

*Naval Research Laboratory, Washington, D.C. 20390 

**'KVI, Groningen, t h e  Netherlands. 

1 )  Ph.D. t h e s i s ,  L.G. Robinson, Indiana 
Univers i ty ,  Dec. 1976. 


