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To i nvestigate the continuum of the A = 6 system, we performed a series of experim ents 

. concernin g the reactions: 

2 2 
Hla,a) H , (1) 

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

T h ese experim e nts have bee n carried out in a kinematically com plete way, i. e , detecting 

two of the outgOing particles. The details of the experimental set -u p have been des c ribed else ­

where(l-3) . 

T o investigate reactions (1) a nd (2) we us ed the 4 I1 e++ beam of the 7 MV Van de Graaf 

of the Laboratori Nazionali di Legnaro. The alpha inc ident energy ranged from G to 14 MeV. So.! 

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

ZUrich Tandem in collaboration with the group of Prof. Gr-l1ebler. Gaseous 4He targets have 

been used with a ve ry thin window of #'OJ 50 p. g/ cm 2 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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vector and tensor analysing power of the reaction 

(3) 

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

"iTll> in the kinematical configuration Ed = 

In analysing reactions (1), (2) and (3), 

pret the experimental results are: 

10 MeV' Q = Q = 46°. 'a p 
the theoretical assumption usually made to inter-

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. 

These two hypothesis have been used both in Faddeev type of calculations(S, 6) 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 measu red cross 

sections. The phase shifts analysis was performed using the eigenphase shift parametrization(7), 

i. e, 

J 
U~,t 

for the diagonal matrix elements, and allowing a mixing for the J.n: = 1 + 

VI 
2i~~ 

2 1 
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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 disc repancy for the 

1+ complex «()~. 6p. f.l) between theoretical predidions and "experimental II phase shifts . 

In particular the imaginary part of 6~ shows a possible theoretical overe&imate of the break­

up cross sections. 

In Fig. 2 the value of I U~J 21 as a function of the a incident energy is compared with 

predictions from Faddeev calculations(5) and resonanting group estimates(9). The role of the 

a-d tensor interaction seems to be less relevant than theoretically estimated. 

The phenomenological treatment for the breakup r eaction is based mainly on the i.nve.! 

ligation of the Final State Interaction (FSI) regions (i. e. an FSI corresponding to 5I1egs for­

mation(2); ap FSr corresponding to 5Ligs formation; np FSr(3) corresponding to the produ.£ 
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I"ornph~ x . Continuous line: evaluated ['rom phase shifts of ref. (1); dashed 
lin!!: (";llculatiolls(l,!» baseu Ull f'nudcev equations; dashed dotted line: 
f"l~s ulls from a resonating group estimate(9), 

lion of a tdpll'l deul.cl'on 01' a singlet isosrin forb idclr!1l cJeulcron(lO)). 

Striding f,'orn l he ex pr'ession for the differential c ross sections: 

(when! v is the (ttl n:lativc vcloeily and (} is the three body ph :=tsc space factor), to take inlo 

alTOlltit diffcn'nl I"SI, a si mple incoherent additive mouel was u::> t:u fa,' th e squared matrix 

(']Plllen! 

wlll'l'e 11 ('IH'I'l'SPOlld to a quasi two body r'esonanl c hannel. 

I~. g. r~1I" till' Hil (np) ('ase we ha vc(H) 

MI2 
n 

will'I'e ()II is lIll' r'('sulI;lnl "hasp shift, -tlk is lile nn (up) n!lativc ll1omentum, Fe and G'l,. are 

1 Ill' lIeull'cHI (pnlll111) W<lVl! hlllC'lioIlS, <P I is Ihe deuteron wave fune-lion, and f (X) gives the an , n 

III su dl all <-1ddil ivt' 11111dl'l <l fit or some expcl'imcilial results is shown i nt"ig. 3. 

111 Fi ,!!!:; , 4 -7 a t.'Oll1p;\I'ison is made bel ween experimental results of thc breakup reac­

ticIIl en alld pl'l 'dkliollS 1'I 'UII1 Faddcl'v equations no t including Coulomb effects, an and ap FSI 

l'l' glOIlS ,\1'e 1';1l111'I' wrll l'cprmhl('ed while discrepancies appear in the np FSI. Suggesting the 

il1lpOt't~IWl' 0(' isospin bJ'{'aldng', possihly due to Coulomb effects(3), 

We stn'5S lhat ill the th eoretical treatment three body forces, which correspond to e~ 

('it<11 inti!:; or ft-P<'ll'tit.: lt.'s (see Ii'ig, H), have been neglected. Evidence of these effects has been 

(.'la in1('(\ in a l'l'('Cllt cxperimcnt(12); low energy ca n in fact favour a long interaction period and 
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FIG. 8 - A possible three-body force contribution 
to the a-d interaction. 
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therefore e8 n enhance the effects of 3-body forces. We have repeated some measurements in 

kinematical Bituations of th i s experiment and performed an R-matrix analysis together with 

Faddcc v calc;uiations has e d only on two body for c es . These results (see Fig. 3) do not allow 

allY definite conclusion about evidence of t hree body forces (13). 
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