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The Glauber theory can provide a simple description of 3 - nucleus scattering
cross section and spin observables at intermediate energiesl). The optical limit of
this agproach is also able to reasonably predict nucleus-nucleus reaction cross sec-
tions '3{ In the present work, this approximation is extended to an analysis of the
deuteron elastic scattering from nucleus. Calculations are compared to recent data at
700 MeV for 160, 40ca and °8Ni targets 3) | There have been several studies 4) dealing
with d-nucleus scattering, but the spin observables have not yet been considered.

The Glauber optical limit approiimation 5) provides an integral relationship bet-
ween the phase shift function X(b,s) and the d - nucleus scattering amplitudes F(q) :

P = == la*b exp (19.B) {d; 6% (r.) [exp(ix(g 9-1] ¢z, (1)
214 : d d ! a’
where k is the momentum of the incident deuteron, a the momentum transfer, g the im-
pact parameter between the deuteron and nucleus c.m, s the projgption of the deuteron
intrinsic coordinate r. onto the impact parameter plane, and ¢(r.) the deuteron wave
function. Assuming GausSsian forms for the N-N scattering amplitudes 6) the phase-shift
function can be expressed as follows :

85 = x @ 2 34 2
x(b,s) —xp( p) + X, (b)) +xpn( 'S) (2)
where the single particle terms x&(E.) is similar to those for p - nucleus scatte-
ring ) while the cross term xpn(b,s} is composed of four parts :
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where 1, = l./li
The last term in Eq.3 is expected to be small, so that in a preliminary approach it
is neglected. The phase-shift function in Eq. 1 is then in the form

> > -> A -> A
x(b,s) =d +d o .1 +d o .1 (4)
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Introducting Eq. 4 into Eq. 1 and carrying out the folding calculations’) over
Gaussian deuteron wave function 6) one obtains

> ik > > . > A
F(q) = ﬁfd’b exp (iq.b) [I‘c(b) +1T_(b) L.sd] ) (5)

5
where S. is the spin of deuteron, T (g) and T (K) the central and spin-orbit parts of
the pro?ile function defined by € s

F(g-fd+|+|21 id ) a )cos(d
& ) = rd ¢(rd) [ -exp (i s cos ( . cos n)]
I‘g-fd_>|—>|2 id d )sin(@ ) [2b B.5) vl (6
s( ) =~ ra ¢(rd) exp (i c)cos( p)51n( n) [ +s cos( .s)] b5, (6)

The integration of Eq.(5) cver the azimuthal angle leads to :

F(q) = G(q) + H(q) Sy' (7)
where Sy is a 3 x 3 matrix according to the Madison conventions and

G(q) = 1k'fbdb Jo(qb) Fc(b),

H(q) =-ik[bdb J,(ab) T_(b) (8)
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are the central and spin-orbit amplitudes,

respectively. All observables can then be
LSS B I B B constructed through G(g) and H(q). Eq. 7 is
A similar to that obtained for proton scatte-
ring.
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In Fig. 1 the calculations of cross-
section, and vector A and tensor A ana-
lyzing powers for the’d - 40ca elastic sca-
ttering at 700 MeV are compared to experi-
mental data 3). The N-N amplitude parame-
ters 6) A and A are deduced from Arndt
phase-shigts 8).sThe nuclear matter density
is assumed to have a Fermi distribution.
The Coulomb potential is included as in
ref.5). And the best-fit is obtained with
the density and N - N range parameters : ,

r = 0.91 fm, a = 0.512 fm, B _=0.34fm
and = 1.1 fm?, fairly compatible‘with
previgus results ©). The cross section and
A, are well reproduced while Ayy is only
partially described. Such a discrepancy for
the tensor analyzing power is understan-
dable since the cross term a is not taken
into account in the calculatggns displayed.

The present results make it worth per-
forming a complete treatment of the phase-
shift function (Eq.2). In fact such a
treatment leads to an additionnal tensor
term ( .3 )2 in the total scattering ampli-
tude (5), which may appreciably intervene
in the tensor analyzing powers. Relevant
calculations are in progress.
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Fig. 1. Glauber theory calculgtions compa-
red to experimental data for d + 40ca elas-
tic scattering at 700 MeV.
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