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Introduction

Alpha induced deuteron breakup has bezn 6tudi.ed over wide range of energies,

4 - 55 MeV, for p-a quasifree 6cattering (QFS) and p-a, n-a and n-p final--state

1-3)
interaction (FSI) kinematic conditions . Dcta recently have been compared with

the p~edictions of the three-body model
4)

which assume6 that the alpha particle is

a structureless bosor. and which uses 6eparable potentials for the input N-a and

n-p forces. Specifically, the model employs N-a
‘1;2’ ‘3/2 ar’dpi/2

forces with

Yamaguchi form factors. The Coulomb force i6 not expl.icity included in the three-

bncly equations, but only in the two-body p-a t-matrix so as to reproduce cxperimenta~

3
p-a phase shifts. For then-p 6ystem only a S1 rink-one Yamaguchl potentinl is used.

While the three-body model provided satisfaco.ry fits to most of the dat~, some

signific;lnt discrepancies exist. Therefore, it is necessary to investigate whether,

and in which wny, more realistic forces ;Iffect the predictions from the model. T!~is

I)ilpt’r (lj S[:U!.::L’S :;~>m~ sp(*cJ;ll fclut.urcs of th’ .llph.~iIIdu(:eLid~ut(~r(~[lbr(*i\k~~) nnd

jllfL)l-lUilt 1o11 dt’rived from tll(’sc’!e:lL[lrL’fi.
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expected from the QF5 picture.

4
This information is us?ful when one plans to use the He(3,ab)cd reactions to

.sL two-spectator QFS processes.

Tensol n-p Interaction

6)
1 ie tensor n-p force recently has been included in the three-body model .

The comparison of the three-body model predictions, when the tensor force i,s
+

2) sh’~ws that the inclusior, of the tensorincluded, with our 17 MeV 4He(d,pa)n data

force which prebicts a deuteron

the fit to the tensor-analyzing

the fit to the vec~or-analyzing

D-state probability of 7% significantly improves

power data, as shown in Tigure 1. On the contrary,

power, Ay, becomes somewhat worse. We also I_.n’ve

done the calculation with the tensor for:c which results in I&state probability of

4% and, as cxpL~ctLd, tileresults art’ i’I b~’twcen those for 7% anti 0% D-state)
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This should be done for both low and high energies.

The lSO n-p Force

The lSO n-p FSI is isospin forbidden in the d-a breakup. The present chree-

1
body ❑odel ignores the SO n-p force. The possible contribution of the

lC
~o n-P

interaction has been :.tudied experimentally
8)

and theoretically in the framework

9)
of the impulse approximation .

2)
Our 17 MeV data . analyzed in a higher resolution mode than previously

considered, are shown in Figure 3 (3a: Ga = 20°, G = 120° and 3b: O = 30°,
P a

Op = 82.8°) and are compared with t!]e three-body model predictions. First, we

note that there was an errur in o~r coda related to the n-p FS1 enhancement. The

6)
error has been corrected and, in order to illustrate its effect we show the old

incorrect c;lI.I‘llilLjt?n tile new correct, but not including chc tensor force, calcul-

~Ilf]llcll(:d only t]l(i l-t’};il)n Wllt!rlst]lcn-p rC!]il[LV(l l’;li’r}:y1s c].ose to 7.cro. In the

.
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Table I

The

the

Comparison between 4He(~, d)a and
4
He(~, d*)a data

Observable
4 4
He(~, d)a, ref. 10 He(~, d*)a, ours

A -0.40 -0.3 + 0.1
Y ,—

Au +0.25 +0.6 + 0.1—

A -0.65 -0.8 + 0.1
YY —

3
good agreement for the A and A suggests that the

Y YY
S1 n-p force dominates

n-p FSI interaction. However, the fact that tl]eAxx results differ markedly

suggest that this observable may be sensiti~-e t~ the details of the n-p force,

particularly to thelSo component.
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Figure Captions. .

1. The tensor analyzing power, A for the reaction
4

~. 9 He(~, pa) n at 17 MeV

and Qa= 30°, e = 82.8°. The solid curve is for the three-body model
P

prediction with no n-p tensor force and the dashed curve is.for the tb~ee-body

modei prediction including the n-p tensor force with the deuteron D-state

5
probability of 7%. Kinematic conditions for the n-p and He FSI, as well

gs
as for collinearity, are indicated.

2. The cross section for the reaction
4
He(~,pa)n with ea= 20°, e = 120°,

2) :ithout
and E

d
u 17 MeV. The curves are: W = a previous calculation

the n-p tensor force and with an error in the n-p FSI enhancement region;C=no tensor

force and no error; and C-T = with the tensor force and Pd=7Z,and no error.

3. The cross section,
4

in the higher resolution mode, for the He(~,pa)n; (a)

Qam 20°, 0 = 120°, and (b) 9 = 30°, e D 82.8°. The curves are
P a P

labeled as in Figure 2.
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