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MICROSCOPIC DESCRIPTION OF FOUR PARTICLE TRANSFER REACTIONS
BETWEEN HEAVY IONS.
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Let us consider an "a-particle" transfer reaction (Q*Pﬁ; the
tran51t10n amplltude 1n DWBA is then

c+) -

where W* are dlstorted waves and<LEh/kxA> 1s the form factor
for the ‘considered reaction. In our m1croscop1c approach we
have evaluated the form factor by introducing e description of
-both the projectile and the residual nucleus as a core plus a
superposition of 2 protons and 2 neutrons configurations. _We
allow the internal quantum numbers of the transferred group of
nucleons to assume any value coming from the microscopic wave
function we use. This is the main difference with respect to
the usual calculations which assume only Os relative motions
and no configuration mixing. We will refer to these as "cluster
calculations". We have used our microscopic form factors in a
fewzéjf 3!@

We have assumed ZR-DWBA and an (d#d) cluster description of

to be valid, while the ()1,_ , + i and h+con31dered levels
of O have been described by means of the Zuker, Buck, McGrory
(2BM) w.f. The resultst£hou a fairly good agreement with the
shape of the experimental angular dlstr1but10ns, on the other
hand the ratios R fROS , Wwith R (Je’ nu’l)ab/(c[c’uu(l)ﬂ , run from
~1 to~410. Anyway the calculations are very sensitive to diffe-
rent component of the w.f., since some orbitals give larger
cross sections. In this respect we feel that a- transfer reac-
tions can be a profiteable spectroscopic tool. To t 1ts sen—
sitivity we have included in the Lw.r. aio/ofr(i)‘? \ -1[1/ °
component gettlrgp /b . “'J_ instead of the nrev1ous value or

~10 .

ii) A4L o(d, L.) p 6\

(ZR- DWBA + (&16 ) cluster description of ). We have studled
the transition to the ground and first exc1tedf)fstates of ZV
assuming for the proton part of the w.f. of.tr isotopes

195(*2¢)> = AW|od>, + A ([ tn [o>, (2)

and the orthogonal one for the (ﬁ'exclted states, witn
r{" "l\ z l/w/— ‘Q":'l\ (:;.L"} i amd.
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where [} means protons and the amplltudes have been flxed from
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the values of the emptiness parameters measured in Azrcxﬂg i)
reactions. Analogously we have used

LasC*Ma) 3, = () M 03 4 S ] ">, (1)

with E { P . For the neutron

part of the w.f. we have assumed

pure shell model configurations. 4*Mo(d, fLid*zr

With these w.f. we have been ableto m - O

reproduce a great body of experimen Bt

tal data on2p ,2Mm andQ\‘-‘-Q‘Y\,transfer .. .

reactions. As an example we report ‘
in fig.l the theoreticdl transition

0%
strengths to the g.s. and the first .
O" excited states onr Alls[\?tzp 2 .
pulated in the reaction”' Mo d ﬁ r . |%
0 2 A % L1

in comparison with experlmentaldata.

dd‘/dnl man

iii) Heavy Projectiles.

When considering an heavy projectile we have introduced a micro
scopic descr1pt10n also for its Z In particular we have stu-
.d1ed the reaction® Cu, ' O 'tC—) qld—gs, by using the ZBM model
T O and the McCullen, Bayman, Zamick one for# 72

0ur restlts can be summarized as follows:

a) the absolute cross section is underestimated by a factor of
~8.

b) values of the intrinsic spin of the "a-particle" different
from zero give important contributions to the cross section.

c) contributions coming from different configurations sum up
coherently. )

We can then conclude that "ecluster calculations” give hardly re-
liable results and _that adding more configurations in the w.f.
(especially for b .fc 5. ) we could, hopefully, reproduce bet-
ter the absolute cross section.
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