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ABSTRACT

A strictly sequential mechanism appears to be appropriate for the
/Li(3He,a)bLi(d)a reaction in the energy range between 2.5 and 11.5 MeV.
It can be described by a first direct emission mechanism and a second de-
layed emission.
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Recently,some of us et al. studied the 3He + 7Li—a-a+(x+d reaction at

incident energies of 2.5,5.0 and 11.5 Mev(l_g). The analysis of the bidi-
mensional spectra of deuterons and a-particles allowed us to:

i) deduce the absolute values of the differential cross sections and give
information concerning the competition between the various (d. Be ) )

(d, 88e(3 o4 MeV) ) and ( a, 6L1(5 65 MeV)) reaction channels when the inci-
dent energy was 5.0 MeV(Z)

ii) verify if the I' value of the 6L1(5 65 MeV) measured at incident energies
of 2.5 and 5.0 Mev(l) coincided with the value measured at 11.5 MeV(B)

In this report the authors deal with the reaction mechanism of the
L1(3He,a )6Li(d)a reaction in an incident energy range between 2.5 and
11.5 MeV.

Figures 1,2 and 3 show bidimensional spectra of particles respectively
at 2.5,5.0 and 11.5 MeV energies. The spectra show the decay contributions
which are kinematically possible for some of the 6Li and 8Be states which
formed in the intermediate state of the above-mentioned reaction.while
there was no trace of a simultaneous break-up.

/

_ 40F
3 18+ } 415
=
o >
© (3] —
— E E .
% 10} ’Ti\‘l-g 410 =, 3 3ok
o i ~
X\ w S
(")b Ee_a Lo} ~
o I q'— %
5t 45 A =
o 415 V_]z
fi & \ 20 W
o
0 1 1 P = 0
8 12 16 20 d1o
s(MeV)
Fig.l.- Distribution of the da coin- 10
cidences along the rectified central 15
kinematical curve_vs.curvilinear ab-
scissa s for the 7Li(3He,aad) reac-
tion at 41=90°, P1=0° and P=45°, o 0
®-=180° and E(3He)= 2.5 MeV. The 5 10 15
curves E1-2,E1-3 and Ep-3 refer to s(MeV)

the relative energy of the da and aa _
systems,respectively. %Hz Samg anglg 1 but with



The contribution of
the above-mentioned
states were separa-
ted by making the
hypothesis that

each of them could

be represented by
Lorentzian form in
the Relative Coordi-
nate System (RCS) and
that the total con-
tribution could be

d%/dMQpQJ&u)

obtained as an inco-
herent sum of the 10 15 20 25
contributions of the | s (MeV)

single states.

Fig.3.- Distribution of the ad coincidences along the
rectified central kinematical curve vs. curvilinear
abscissa s for the 4),=80°, g.=0° and 02=L|0°, ®,=180°
and EC3He) = 11.5 MeV. The clirves Eq-»2 Ep-3 afd E1-3
refer to the relative energy of the da and aa respec-
tively.

In the Laboratory System (LS), by using the appropriate Jacobian,the data

were treated with a function of the following type:
-1
25 G 95k

Here Qj_k is the Lorentzian function for the n-th state,Ji_jk the LS—RCS
transformation Jacobian for the same state and Cn a constant.
The fit is in good agreement with the experimental data without having to
introduce contributions from the break-up even in the spectra where the con-
tributions of the various states are so well separated ( as,for example,in
the bidimensional spectra at beam energies of 5.0 and 11.5 MeV) that It is
correct to sum them incoherently.

This means that in the energy range studied the reaction proceeds with
sequentially with the formation of oLi and 8Be as intermediate nucletl.

The 6Li excitation energy state EX=5.65 MeV is always present in the
spectra and its width values do not appear to depend on the energy of inci-



"Ll“'

3 (1,3)

dent “He in the range we studied
Therefore,we can say.,as shown by a bidimensional analysis.that the
7Li(3He,(1)6Li(d)a reaction with three bodies (a.,a.d ) in the final state,
induced by the 3He nuclei with 2.5,5.0 and 11.5 MeV incident energies.can
be described by a strong interaction between two particles (a@.d) in the
final state,while the first emitted a-particle, owing to the relative high

energy m
/| ;
Ey_o3 = — ECPHe) - E
3He /1]

-3t
between this one and the complex (a.,d), acts as a spectator. The values

of E1—23 are =7.95, =9.70 and =14.25 MeV for beams of respectively

2.5, 5.0 and 11.5 MeV. ,
This is.therefore,a sequential decay which can be described as a first direct
emission mechanism and a second delayed emission one (q). Actually the in-
teraction at those energies takes place in two steps:

1) firstly a neutron is quickly transferred ( 7= 0) from the 7L1 to the
SHe CHe+"Li — a+ BLi(5.65 Mev) )

ii) secondly the 6Li intermediate state decays ("Li(5.65 MeV)—a+d) in a
characteristic time ( tz#:O) of the strong interaction between a and d par-
ticles.

Therefore the d°c /dE2_3dQl_23erel in the RCS., obtained from

¢’ /dsdQ |dQ, using the appropriate LS—RCS Jacobian.is a function of

i%1—23"ﬁ}e1 and E,_z and can be factorized as follows:

6
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where W represents the angular correlation of the J” =17, T=0 at

E,= 5.65 MeV of the ° i state and y (characterizing the dependence on the
angle) is the angular distribution of the first a-particle emitted at
i%1_23 angle in the relative coordinate system.
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