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A s  a  f i r s t  s t e p  i n  a program t o  determine t h e  s e t t i n g  Bp, were s u f f i c i e n t  t o  c l e a r l y  and unambigu- 

masses of c e r t a i n  neutron-rich nucl ides  using mul t ip le  ously d i s t i ngu i sh  t h e  8~ ions  from o the r  spec ies .  A 

proton pickup r eac t ions ,  we have inves t iga t ed  t h e  two dimensional d isp lay  of AE2 vs.  E obtained wi th  

( a ,  8 ~ )  reac t ion  on 2 7 ~ 1  and 6 6 ~ n .  Perhaps because t h e  2 7 A l  t a r g e t  is shown i n  Figure 1. The v e r t i c a l  

t h i s  reac t ion  is  charac ter ized  by very l a r g e  negat ive  s c a l e  is expanded by a f a c t o r  of 100 i n  t h e  region 

Q va lues ,  it has  no t  previously been observed; hence, 

t h e  y i e l d s  t o  be expected were uncer ta in .  

Spect ra  were obtained a t  81ab = 8O and a t  3, = 

109 MeV using 2 7 A l  and 6 6 ~ n  t a r g e t s .  In each case  

t h e  Q-value range examined corresponded t o  approxi- 

mately t h e  f i r s t  4.5 MeV of e x c i t a t i o n  i n  t h e  r e s idua l  

n u c l e i  2 3 ~ e  and 6 2 ~ o .  The 8~ ions were momentum 

analyzed and i d e n t i f i e d  using t h e  QDDM spectrograph,  

wi th  t h e  gridded ion i za t ion  chamber de t ec to r  f o r  heavy 

ions1) placed a t  t h e  foca l  plane.  This d e t e c t o r ,  i n  

containing t h e  r e l a t i v e l y  weak 8~ group, a s  indica ted  

i n  t h e  f i gu re .  

I n  Figure 2 a  spectrum from t h e  27Al(a, 8 ~ )  2 3 ~ e  

r eac t ion  is shown, wi th  t h e  Q va lue  range indica ted  

along the  ho r i zon ta l  a x i s .  The e x c i t a t i o n  energies  

of known s t a t e s  i n  2 3 ~ e  a r e  shown with arrows indi -  

ca t i ng  t h e i r  expected loca t ions .  The labora tory  

cross  s ec t ions  a t  80 range from 35 n b l s r ,  f o r  t h e  

f i r s t  exc i ted  s t a t e  a t  1.02 MeV, t o  384 n b l s r  f o r  

t h e  peak a t  2.4 MeV. 

add i t i on  t o  measuring pos i t i on  along t h e  f o c a l  plane, A por t ion  of t h e  AE2 vs.  E d i sp l ay  obtained 

provides two sequen t i a l  d i f f e r e n t i a l  energy-loss mea- during t h e  run on the  6 6 ~ n  t a r g e t  is  shown i n  Figure 3 

surements ( A E ~  and AE2), t h e  t o t a l  energy deposited where i n  t h e  region wi th  t h e  expanded v e r t i c a l  s c a l e  

i n  t he  de t ec to r  (E), and a second pos i t i on  measurement t h e  8~ group appears c l e a r l y  above t h e  background. 

which can be used t o  determine angle  of incidence.  Since t h e  l e v e l  dens i ty  i n  6 2 ~ o  is  q u i t e  high and a 

The measured va lues  of E and e i t h e r  of t h e  two AE r e l a t i v e l y  t h i c k  t a r g e t  was used, indiv idual  l e v e l s  

s igng l s ,  together  wi th  knowledge of t h e  spectrograph were no t  resolved.  Hence it was no t  pos s ib l e  t o  

2 % ~  + a  COUNTS 

8 = 8 O  
E ,  109.0 MeV 

71 ! , 

AE2 --+ 

F i g u r e  I .  Figure 2. 



6 6 ~ n +  CY 
8= 8' 

I I Eo=109.0 MeV 

COUNTS I I 

A€, - 
Figure 3. 

i d e n t i f y  s p e c i f i c  l e v e l s  i n  6 2 ~ o .  However, i n  t he  

Q-value range examined (-27.8 t o  -32.4 MeV), a l l  com- 

monly encountered l i g h t e r  t a r g e t  contaminants can be 

el iminated a s  a source of  8~ events  because of l a r g e r  

negat ive  Q values.  Thus, we t e n t a t i v e l y  a t t r i b u t e  

t h e  observed events t o  t he  6 6 ~ n  (a ,  8 ~ )  6 2 ~ o  r eac t  ion .  

Over t h e  range of Q values covered, corresponding t o  

t he  f i r s t  4.5 MeV of e x c i t a t i o n  i n  6 2 ~ o ,  t h e  labora tory  

cross  s ec t ion  would then be 540 nb / s r ,  o r  about 120 

nb/sr-M~V. This would suggest  an average c ros s  sec- 

t i o n  of 5-10 nb / s r  f o r  i nd iv idua l  l e v e l s .  This c ros s  

s ec t ion  is  l a r g e r  than has been repor ted  i n  some 

cases f o r  t h e  ( a , 8 ~ e )  reac t ion ,2)  al though it is l e s s  

than t h e  c ros s  s ec t ion  f o r  t h e  l a t t e r  r eac t ion  under 

comparable condi t ions  of t a r g e t  mass and Q value.  3 

In  view of t h e  observed y i e l d ,  i t  appears t h a t  

i n  some cases  t h e  ( a ,  8 ~ )  r eac t ion  may be a f e a s i b l e ,  

although d i f f i c u l t ,  means of reaching nucl ides  of 

i n t e r e s t .  However, it s u f f e r s  from t h e  disadvantage 

t h a t  it is mainly s u i t a b l e  f o r  s tudying odd-odd nu- 

c l i d e s ,  whose l e v e l  dens i ty  would exacerbate t a r g e t  

th ickness  problems due t o  t h e  negat ive  Q values and 

the  h igh  s p e c i f i c  energy l o s s  of 8~ ions .  A mass 

measurement is  p re sen t ly  planned using t h e  ( 7 ~ i ,  1°c) 

r eac t ion ,  which appears t o  be more promising. 

These r e s u l t s  have been submitted a s  a Communi- 

ca t ion  t o  t h e  Physical  Review. 
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