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Analysis of (*He, t) charge exchange reaction on **Ni at intermediate energy
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The (®*He, t) charge exchange reaction wherein a
proton transforms into a neutron which eventually
changes the isospin of the reaction participants
indentified as a reliable tool to analyze the spin-
isospin excitation in nuclei [1, 8]. Variety of charge-
exchange reactions have been also used, to extract the
Gamow —Teller strengths with the use of a
proportionality relation, between differential cross
section at vanishing momentum transfer and the
corresponding GT transition strength. The strengths
deduced through charge exchange reactions provide
stringent tests for nuclear structure calculations and
serve as inputs to the modeling of the explosion
dynamics of a massive star [3, 4].

In present contribution we analyze the results of
(®He,t) charge-exchange reaction at 140 MeV/u on
*Ni within the theoretical framework of distorted
wave impulse approximation(DWIA). In this
approach the differential cross section for inelastic
charge exchange reaction A(a, b)B may be expressed

as
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Here ., 1, and k_, K, are the reduced masses and

wave numbers in the incident and exit channels,
respectively. The coefficient, """ | contains the

Jistvi
Racah coefficients describing the recoupling of
various angular momenta. The subscript i appeared in
eq. (1) is i =D for direct transitions and i = E for
exchange transitions. The transition amplitude may
be written in terms of direct and exchange overlap
integrals as
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Here O' represents the direct (i = D) and exchange (i
= E) overlap integrals respectively [5,6].

Through the use of eq. (1) we have calculated the
differential cross section for the *®Ni(*He,
1)*Cu(1*,g.5) and **Ni(*He, t)**Cu(0%,0.203) charge
exchange reactions at 140 A MeV energy and the
results so obtained are presented in Figs. (1) and (2)
respectively. Our calculation contains exactly
calculated exchange contribution which
approximated in almost earlier work.
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Fig.1 (color online) The calculated angular
distribution for the reaction (*He, t) on *®Ni target at
140 A MeV energy. The solid (blue line) line has
been obtained with the inclusion of exchange
contribution while dashed (black) line represents the
result corresponding to direct contributions alone.

In fig. 1 the dashed lines represent the results
without exchange terms while the solid line gives the
contribution corresponds to direct and exchange
terms both.
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Fig. 2 (color online) Differential cross section for the
reaction (*He, t) on *®Ni target at 140 A MeV energy.
The doted (black) and dashed (red) lines corresponds
to direct and exchange contribution respectively
while solid (blue) line represents the results for direct
plus exchange terms

It is clearly seen from fig. 1 that the inclusion of
exchange contributions in the calculations reduces
the differential cross section in magnitude. In fig. 2
the calculated results are presented along with the
experimental data. The doted (black) and dashed
(red) lines corresponds to direct and exchange
contribution alone respectively while solid (blue) line
represents the results for direct plus exchange terms.

It becomes clear from the figures that the inclusion
of exchange contribution in the calculations reduces
the magnitude which in turn bringing it down
towards the experimental results.

Conclusively, in the present calculations the
exchange effects have been incorporated exactly for
(He, t) reaction on *Ni target at 140 A MeV. The
results obtained clearly illustrate the importance of
including correctly calculated exchange terms.
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