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A microscopic approach based on the folding model has been further developed
to study various quasi-elastic nucleus-nucleus scattering reactions induced by the heavy-
ion beams at low and intermediate energies. Following is a short summary of the
research results published recently by our group, under the joint support by Vietnam
Atomic Energy Commission and Natural Science Council of Vietnam (Project Nr.
430301).

Fully quantal calculations of the interaction cross sections induced by stable
and unstable He, Li, C and O isotopes on I2C target at energies around 0.8 and 1
CieV/nucleon have been performed [1,5] for the first time, in the distorted wave impulse
approximation (DWIA), using the microscopic optical potential and inelastic form
factors given by the folding model. Realistic nuclear densities for the projectiles and
target as well as the complex /-matrix parameterization of free nucleon-nucleon
interaction used as inputs of the folding calculation. Our parameter-free folding +DWIA
approach has been shown to give a very good account (within 1-2%) of the experimental
interaction cross sections measured for the stable, strongly bound isotopes. With the
antisyminelii/.ation of the dinuclear system properly taken into account, this
microscopic approach is shown to be more accurate than the Glauber model, and the
results obtained for the nuclear radii of neutron-rich isotopes under study can be of
interest for further nuclear structure studies.

A compact approach [2] has been suggested for the determination of the
isoscalar and isovector transition strengths of the low-lying excitations induced by
inelastic proton scattering measured with exotic beams. Our analysis of the recently
measured inelastic IIU0O+p scattering data at energies of 30 and 43 MeV/nucleon has
given an accurate estimate of the isoscalar /?„ and isovector /?, deformation parameters
[which cannot be determined from the (p,p') data alone by standard methods] for the
lowest 2+ and 3 excitations in "*2"O. Quite strong isovector mixing was found in the 2+

inelastic 2"O+p scattering channel, where the strength of the isovector form factor F,
(prototype of the Lane potential) corresponds to a fixvalue almost 3 times larger than ft{,
and a ratio of nuclear transition matrix elements MJMp~ 4.2.

Elastic scattering of strongly-bound light nuclei at energies of 10-70
MeV/nucleon shows the phenomenon of "Rainbow scattering" which is associated with
strongly attractive potentials and deflections into "negative" angles. This process
involves a strong overlap of nuclear densities (up to twice the saturation density of
nuclear matter), but rather weak absorption due to the high Q-values for excitations and
high separation energies of nucleons. In particular, elastic lftO +'6O scattering has been
studied with high precision, over a wide range of angles and energies. Elastic data at all
energies were consistently described by the potentials obtained from a self-consistent
folding model using a weakly density dependent nucleon-nucleon interaction [3]. This
same density dependent interaction gives, within the Hartree-Fock formalism, a soft
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equation of slate (EOS) for cold nuclear matter (with the nuclear incompressibility K ~
230 MeV). We also show that the Pauli-blocking in the dinuclear overlap is strongly
reduced if the mean field contribution to the relative motion of the system is treated self-
consistently. Similar study of other refractive systems also confirms the soft EOS for
cold nuclear matter.

The value of the a spectroscopic factor S,, of the 6.356 MeV (l/2+) state of
I7O is believed to have significant astrophysical implications due to the importance of
the ' fC(a,/j)'6O reaction as a possible source of neutron production for the i--process. To
further study this effect, an accurate measurement of the nC(6Li,t/)l7O reaction at EVih =
60 MeV has been performed recently by Kubono el al., who found a new value for the
spectroscopic factor of the 6.356 MeV (l/2+) state of I7O based on a distorted wave Born
approximation (DWBA) analysis of these data. This new value, Sa-0.011, is surprisingly
much smaller than those used previously in astrophysical calculations (Sa~ 0.3-0.7) and
thus poses a serious question as to the role of the l(C(a,n)i6O reaction as a source of
neutron production. We have performed a detailed analysis of the same '3C(fiLi,£/)l7O
data within the DWBA as well as the coupled reaction channel formalism. Our analysis
[4] yields an Su value of over an order of magnitude larger than that of Kubono el al. for
the 6.356 MeV (l/2+) state of I7O.
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