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To inves'tigate the continuum of the A =6 system, we performed a series of experiments

. concerning the reactions :
2H(a, a)’H , (1)

2H(a, pa)n. (2)

These experiments have been carried out in a kinematically complete way, i, e, detecting
two of the outgoing particles. The details of the experimental set-up have been described else-
where(:l '3).

To investigate reactions (1) and (2) we used the 41le’™ beam of the 7 MV Van de Graaf
of the Laboratori Nazionali di Legnaro. The alpha incident energy ranged from 6 to 14 MeV. Sol
id deuterated targets(4) have been used to achieve high counting rates, good angular and energy
resolution,

Further measurements have been done using the polarized deuteron beam of the ETH-
Zilrich Tandem in collaboration with the group of Prof. Grillebler. Gaseous %He targets have

been used with a very thin window of ~50 ug/ em? of polypropylene in order to detect a-parti-

cles having energies smaller than 1 MeV. The aim of the latter measurements is to determine
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FIG. 1 - Real and imaginary part of the phase-shifts and mixing parameter obtained in ref. (1) as a function of the

a-incident energy. The continuous lines are calculations(1,3)

based on Faddeev equations.



vector and tensor analysing power of the reaction
4He:(El'”, pan . (3)

The experiment is in a very early stage and we have only obtained very preliminary results for

(iT11> in the kinematical configuration Ea= 10 MeV ; Qa = Qp = 48Y,

In analysing reactions (1), (2) and (3), the theoretical agsumption usually made to inter-
pret the experimental results are:

a) the A =6 system is approximated as a three cluster system a+p+n, i.e. the a-particle is
considered as an elementary particle, whereas the deuteron is treated as a composite (p+n)
one ;

b) only two-body forces an, ap and np are assumed,

(5, 6)

These two hypothesis have been used both in Faddeev type of calculations and in

more phenomenological treatments based on R-matrix(7‘8).

In particular, as far as this phenomenological treatment is concerned, we have used for
the elastic reaction (1) an R-matrix analysis of the phase shifts fitted to the measured cross

(7)

sections. The phase shifts analysis was performed using the eigenphase shift parametrization' "/,

i.e
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In Fig. 1 the results of the phase shifts analysis is shown together with the predictions

from Faddeev calculations. The results of such a comparison indicates a discrepancy for the

1
R complex (da, d;, F-l) between theoretical predictions and "experimental" phase shifts,

In particular the imaginary part of étlr. shows a possible theoretical overestimate ofthebreak-
up cross sections,

In Fig, 2 the value of ’Ul

0,2!
predictions from Faddeev calculations

as a function of the a incident energy is compared with
(5) and resonanting group estimates(g). The role of the
a-d tensor interaction seems to be less relevant than theoretically estimated.

The phenomenological treatment for the breakup reaction is based mainly on the inves
tigation of the Final State Interaction (FSI) regions (i.e. an FSI corresponding to sllegs for-

mation(z); ap FSI corresponding to 5Ligs formation; np Fsi3) corresponding to the produc
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tion ol a triplet deuteron or a singlet isospin lorbidden deul.er‘(m(m)).

Starting from the expression for the differential cross sections :

3
d'o _ 2w 1 2
c!.de.QatlEp fie v IM| .

(where vois the ad relative velocity and @ is the three body phase space factor), to take into
account different 1I"S1, a simple incoherent additive model was used for the squared matrix

clement

IMIZ "znlMli

where n correspond to a quasi two body resonant channel,

15, g, Tor the an (ap) case we havu(a)
2 2
; : I'gi +'Gg
IMI3 ":” lz (9 +§y—ie 0 ¢ (1)
n d Thee n n & a2 n
13 ap

where h” is the resonant phase shift, ik is the an (ap) relative momentum, FE and Gy are
Lhe neutron (proton) wave funclions, tpd is the deuteron wave function, and fn(x) gives the an
gular dependence,

ln such an additive model a fit of some experimental resulls is shown in Fig, 3,

In IMigs, 4-7 a comparison is made between experimental results of the breakup reac-
Lion (2) and predictions from Faddeev equations not including Coulomb effects, an and ap FSI
regions are rather well reproduced while discrepancies appear in the np FSI. Suggesting the
importance ol isospin breaking, possibly due to Coulomb effects(3),

We stress that in the theoretical treatment three body forces, which correspond to ex
citations of a-particles (see Fig. 8), have been neglected. Evidence of these effects has been

claimed in a recent expemment“"); low energy can in fact favour a long interaction period and
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F1G, 3 - Differential cross sections versus arc length for 04 -15° and Dy = 802,
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FIG. 8 - A possible three-body force contribution
to the a-d interaction,



therefore can enhance the effects of 3-body forces, We have repeated some measurements in

kinematical situations of this experiment and performed an R-matrix analysis together with

Faddeev calculations based only on two bhody forces. These results (see Fig. 3) do not allow

(13)

any definite conclusion about evidence of three body forces 5
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