


MSUCL-795
October, 1991

DAMPING OF COLLECTIVE VIBRATIONS IN A
MEMORY-DEPENDENT TRANSPORT MODEL*

SAKIR AYIK1’3 and DAVID BOILLEYZ’Z

1Tennessee Technological University
Cookeville, TN 38505, USA

SGANIL, B.P. 5027, F-14021, Caen Cedex, France

JCyclotron  Laboratory, Michigan State University
East Lansing, MI 48824, USA

ABSTRACT

ing of nuclear collective vibration8 is studied on the basis  of a Boltzmann-type
uation with memory effects. It is shown that the memory effects play an

ez8titial  role for a proper treatment of the damping properties of collective vibrations. A
simple analytical formula is derived for the spreading widths at finite temperatures which
provides a reasonable description for the gross  properties of the damping of giant dipole
and giant qqadrupole resonances over a broad range of nuclei.

In order to describe damping of collective nuclear vibration8 (giant resonances)

several  approximate procedures have been developed in recent year8 [l-2].  In particular,

the linearized limit of the extended time-dependent HartreeFock (TDHF) theory provide8

a convenien$  framework for describing both the structure and the damping of collective

vibiations. However, it was pointed out several years ago that the memory effects in the

col&zion  term of the extended TDHF equation must be taken into account for a proper

treatment Tf the damping widths [34]. In medium mass and heavy nuclei, the

oveiwhelmiig contribution to the damping widths arises from the collisional spreading of

the collective state due to decay into two particletwo hole states. Without taking the

metiory efDect8  into account, the collisional  damping is severely understimated and
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