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Recent microscopic studies of 12C + 160 scattering
vided an interpretation of broad resonances observed in elastic C - O
scattering. These studies are made in a single-channel approximation and
thus cannot explain the fact that resonances located a few Mev above their
respective barrier are observed 3).Investigations on inelastic scattering
and reactions are expected to give indications about the mechanism of
apsorption.

A generalization 4 of the microscopic R-matrix Eheory (MRM) 3)
allows us now tc coupie a few selected channels with the elastic one. The
calculation is equivalent to a coupled-channeli resonating group calcula-
tion. The present ~ommunication is a preliminary report on the coupling

1
of lzc ('60 ,16 C(’ } channel with the elastic one.

g.s.
Let us define the basis of GCM wave functions we use. If JT is

the antisymmetrization projector, the intrinsic wave functicns ix are

linear combinations of Slater determinants defined by D
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where 4L (X\ls the combination of Slater determlnants describing nucleus
X located at x with angular momentum I and projection K on the intrinsic
axis X . Wave functions Cpoo and dbtx correspond respectlvely to the con-
figurations BOs) (Op) L=0 M-O] and [(Os) (Op) L=I M-KJ in the harmo-
nic oscillator basis. The GCM wave function (1) has to be projected on

parity 1 and on total angular momentum J
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using usual projection techniques.It can be shown that wave functions dif-

fering by the sign of K only are not independent 4). Moreover, the entran-
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ce channel ( I=K=0 ) only populates states of "natural" parity 7T a {-} . For
each value of (JMn), we thus have a basis ofvfour wave functions with (IK)
equal to (00), (20), (21) and (22).

In the RGM, the total wave function describing the same system is

given by
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where ¢ is the relative coordinate and q’:K is the internal wave function
~ *

corresponding to (PL‘ .For the natural parity, there are four unxnown

functions g,z;"‘with (£I) equal to (J 0), (J-2 2), (J 2) and (J+2 2).Wave

function (3) can also be defined in the GCM basis (2) using four generating

functions 4
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wﬁich shows the complete equivalence of both treatments.

. IMT
The MRM allows one to calculate easily the elements LQ_ ‘,af the
& -
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collision matrix, knowing numerical values of matrix elements of the total
microscopic hamiltonian H over the whole configuration space.The main pro-

blem is thus to compute
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where axis y is orthogonal to the intrinsic axis,/s is an Euler rotation
angle and oL:K/is a Wigner matrix.Matrix elements (5) are computed nume-
rically using an improved version of the parametrization techniqun of

ref b

. The calculation is made for a small number of values Rn of R and
R' (ten values located from 2.4 to 9.6 fm in the present case). Knowing
‘the values of (5), the (4x4) collision matrix U can be computed in a simple
and straightforward way 4).

The coupled-channel microscopic calculation is performed using ef-
fective force Bl and the exact Coﬁlomb interaction. The harmonic oscillator

size par: :ater is 1.79 fm (Xw = 12.94 MeV ). The 2+ state of 12C is located
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Fig !. Enexgy curves for J = 0. Fig 2. Absorption coefficient

", - Elastic scattering phase
shift . in the ona-channel {i}
and two-chanrel (2) cases.

2.22 MeV above the ground state (experiment : 4.44 MeV ).This underestima-
tion is due to the use of the one-centre harmonic oscillator shell model to

: 12 :
describe the C nucleus. For J = 0, we present in Fig. l, energy curves

P T

and, in Fig. 2, preliminary resuits for the elastic matrix element L'ésqa

=roz . The phase shift ., is compared in fig. 2 to the corresponding
one-channel value { dashed line ). Both curves show the same qualitative
shape but the resonance is lower and narrower in the multichannel case. The
absorption coefficient 4, deviates from unity beyond 10 Mev.

The differences between both phase shifts are due to two distinct
causes. Below 10 MeV, the incident energy is smaller than the energy of the
Coulomb barrier of the inelastic channel (see Fig. 1 ), there is nearly no
outgoing flux in this channel. However, the GCM basis is larger than in the
one-channel case. Wave function +., has an important overlap with .. for
small R-vaiues. The energies of the guasibound states are thus lowered and
thelir width is therefore reduced. Above 10 MeV, there is a loss of flux

from the entrance channel and both calculations become very different.
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The analysis of results concerning the other J-values and inelastic

scattering is in progress and should be available at the time of the confe-

rence.
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