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The photodisintegration of eLi has 
received in the past and recently par- 
tieular consideration. Among many other 
problems, two have some special interest, 
i.e., the measured value of the integrated 
photon absorption cross-section, which is, 
in the energy region considered up to 
now, rather lower than the theoretical 
predictions, and the possibility of inter- 
preting the experimental results as con- 
sistent with a clustering of the six 
nucleons of 6Li. 

In  order to have a better  insight in 
the  behaviour of the photon absorption 
cross-section, expecially at energies higher 
than 30 MeV, the photoneutron yield 
curve has been measured from 5 MeV up 
to 97 MeV using an improved thermalized 
neutron detector (1) which, with a par- 
t i tu lar  disposition of BF3 counters, as- 
sures a neutron detection efficency nearly 
constant for neutron energies up to 
50MeV. One mole of enriched e l i  
(99.3%) target has been used, and an 
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over-all accuracy better  than 0.5 % Jn the 
yield points has been achieved as a 
result of several runs. Background has 
been measured and subtracted and all the 
necessary corrections have been apported 
to the measured points. 

The yield curve, without any smooth- 
ing, has been analysed up to 30 MeV 
using the method proposed by COOK (2) 
and from 30 MeV up to 97 MeV simply 
with the aid of the ])enfold and Leiss 
tables (3). In  Fig. 1 are reported the cross- 
section obtained and the corresponding 
integrated cross-section. The presence of 
a structure below 20 MeV is evident and 
a comparison of the levels found in the 
present work with the results of other 
experiments is given in Table I. 

Above 20 MeV the points in Fig. lb) 
are only indicative and we took values 
averaged over energy which serve mainly 
to show the behaviour of the cross- 
section. One can see, however, tha t  the 
cross-section' keeps its value of ~ 1.5 mb 
up to about 36 MeV, thereby decreasing 
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rather slowly with an appreciable contri. 
bution to the integrated cro~.section. 

Our cross-section integrated up to 
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marie ):-rays is about 40% lower (7). 
The major part of the photonuelear 

reactions in GLi yield at least one neu- 
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30 MeV is in ra ther  good agreement with 
other measurements performed with  the  
bremsstrahlung spectrum (4-6) While the 
result obtained using near ly  monochro- 

(4) E.  HAYWARD a n d  T, STOVALL: Nuvl .  
Phys., 69, 241 (1965). 

(6) E .  B.  BAZANOV, A.  P.  KOMAR, A. V. 
KULIKOV a n d  E. D.  MAKHNOWSKY.* NUcl. Phys., 
68, 191 (1965). 
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t ron and the only impor tan t  reactions 
not  measured with  our detector  are 
the (y, pd) and (% t) processes. These 
have been measured with different 
techniques (5,s) but  the results quoted 
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are  in s t r ik ing  disagreement .  How- 
ever,  adding  toge the r  t he  con t r ibu t ions  
of  the  two reac t ions  ob ta ined  f rom 
the  expe r imen ta l  cross- sections,  one 

reac t ion  t aken  f rom ref.  (5), we get  
a_ 1 = (5.1 -t- 0:8) mb  and consequent ly  
1~ : (2.0 ± 0.15) fermi.  Is no t  easy to 
eva lua te  the  con t r ibu t ion  to the  ~_~ of 
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9.3 

reaches a pra t icaUy coinc ident  result ,  
n a m e l y  ~ 35 mb .MeV.  This  figure is 
affected by  a considerable  u n c e r t a i n t y  
and  in t he  case of ref.  (s) m i g h t  be  
somewha t  underes t ima ted .  Never the less  
i f  we add these  3 5 m b . ~ e V  to our  
cross-section in t eg ra t ed  up to  97 MeV 
((95 ~=8) mb-MeV) ,  and if  we neglect  t he  
neu t ron  mul t ip l i c i ty  (which surely affects 
our  resul ts  above  30 MeV) we can esti-  
ma te  an upper  l i m i t  of the  in t eg ra t ed  
pho ton  absorp t ion  cross-section, name ly  
(130~= 2 0 ) m b - M e V  which can be com- 
pa red  wi th  t he  126 mb- iKeV calcula ted  
wi th  the  sum rule w i t h  50% exchange  
force. 

The  b remss t rah lung-weigh ted  cross- 
sect ion ~-1, ca lcula ted f rom our results,  
is (3.8 ± 0.3) mb;  th is  value  gives  a r.m.s. 
charge radius, ~)~, of (1.8-4-0.1) fermi.  I f  
we add the  con t r ibu t ion  f rom the  (y, t) 

(9) -~. WATAGtnlN', G. PAOLI a n d  1~. SCOTTO: 
to be published. 
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SOY. Phys. DokL, 135, 1229 (1960). 

(11) F .  AJZENBERG-SELOVE a n d  T. LAURIT- 
SEN: N u c L  Phys., l i ,  1 (1959); K .  W.  ALLEN, 
E.  ALI~QUIST aJld C. B. .  BIGHAM: Phys. Rev., 
99, 631 (1955). 

t he  (y, pd) and (% t) processes using the  
da ta  of ref. (11) bu t  i t  mus t  be recognized 
t h a t  t he  a(y, t) as measured  in ref. (5) 
increases cons iderably  the  a_ 1 value  
because the  peak  of th is  reac t ion  is 
loca ted  a t  only  21 MeV and reaches t h e  
v e r y  high va lue  of ~ 8 mb. 

F o r  wha t  concerns a cluster  in ter-  
p re t a t ion  of t he  pho ton  absorp t ion  cross- 
sect ion in e l i  (~.7.12), the  p rob lem de- 
serves, in our opinion,  fu r the r  consider- 
at ion.  The  absence of a p ronounced  
va l ley  a t  19 MeV in t he  cross-section and 
i ts  behav iour  above  2 0 M e V  weakens  
some of t he  evidence  in favour  of an  u-d 
cluster,  bu t  the  new measurements  on 
(y, pd) and (¥, t) processes (8), t he  more  
recent  va lue  of t he  6Li r.m.s,  charge 
radius  (1~)--2.4 f e r m i - - ,  t he  resul ts  f rom 
e lee t rodis in tegra t ion  (la) and f rom elast ic 
e lec t ron s ca t t e r i ng  (1~) ind ica te  t h a t  t he  
p rob lem needs fu r the r  inves t iga t ion .  
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