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LETTER TO THE EDITOR 

ON 7L i  (3He, p) 9BE REACTI ON ME CHANISM AT L OW 3He ENERGIES
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The cluster - tr ansfer analysis of the 7Li  (3He, p) 9Be reaction for 3Hebombarding energ ies of 3.2, 4 . 5  and 10  M eV has shown° the importance of both direct and exchange  mechanisms2> in fitting the experimental data on ang ular distr ibutions of protons. Having the data3 > on the same reaction for 3He energiesaround I M eV, we are trying to under stand here whether both direct and exchang e

mechanisms are impor tant at low 3He energ ies. The direct mechanism 
(d© p) + 7Li -+  ('Li ©  d) + p (DI)

is under stood as 3He str ipping, while the exchang e  mechanism
3He + ( 6He © p) -+ (6He EB 3He) + p (EX)

is under stood as the heavy-par ticle 7Li  str ipping . The angular distributions for both mechanisms were calculated using PWBA, which is a crude approximation
at low energy, of course. S etting the interaction radius at r easonable value of 5 fm, our calculationsshow: none of our two experimental curves for the angular distr ibutions cannotbe fitted by any combination of DI or EX mechanisms, if only L = 0 is taken into account, both experimental cur ves, for E3He = 0.9 MeV and E3He = 1 . 1 M eV,are fa ir ly well ' fitted if  only DI mechanism is taken into account, butintroducing both L = 0 and L = 2 waves (Fig. I ). I t  is obvious fromFig .  I that both exper imental curves show their maximal values at so­mewhat larger ang les than the PWBA values. This feature is known, from the ear ly stripping theories4> to be characteristic effect of Coulombfi eld. The fa ct that fits of Fig .  I cannot be made better by inclusion of EX me­chanisms shows the non-impor tance ofEX mechanism at low 3He energy. However,
this should not be taken as a discrepancy with the conclusions 1 > on impor tanceof both DI and EX mechanisms at hig her energ ies, since we expect the Coulombfield to suppress, with decrease of energy, much faster the EX process, which is
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Fig. 1. The angular distributions of protons from 7Li; (3He, p0)9 Be reaction at 3He energies 
of 900 keV and 1 100 keV. The experimental data are given by black points whose sizes are larger 
than experimental errors. The curves corresponding to DI mechanisms theory are given as full 

lines. 

the formati on of 9Be from 6He and 3He, than the DI process, which is essent iallyfo rmati on of 9Be from 7Li and deuteron. The crude esti mat ion of the Coulombfi eld penetrat ion fa ctor fo r  t hese formations at 1 M e  V shows that EX mechanisms
should be about 25 ti mes weaker than DI mechani sm. Therefore, our conclusi on ,from fits given in Fi g. 1 ,  on the non-i mportance of EX mechanism at low 3Heenergy seems t o  be well-understood. 

References 

1) M. F. Werby and S. Edwards, Nucl. Phyr. A213 (1973) 294; 
2) S. Edwards, Phys. Rev. C8 (1973) 456;
3) D. M. Stanojevic, M. R. Aleksic, B. Z. StepancU: and R. V. Popic, Fizika 3 (1971) 99;
4) S. T. Butler and 0. H. Hittmaier : Nuclear Stripping Reactions, p. 62, Horwitz Publication

Inc. & John Wiley R Sons Inc., 1 957.

Printed by the Graficki Zavod Hrvatske, Zagreb 




