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By now the reaction
t+t —4He +2m
SHe + m n

SAde v m

is not studied well. Only two complete kinematic experiments have
been carried out at the energles 1.39 MeV 1/ and 40 keV 2/ with
amblguous results es to interpretation of the role of (n-n) and
(. =-n) interactions between reaction products in the final state.
Noteworthy is that the initial orbital moment of this system L=0.
In this case three reaction channels are posgsible:

1) production of the 6He compound nucleus followed by its break-
up into an ol -particle and two neutrons;

2) production of SHe in the ground state P3/2 and a neutron;

3) production of SHa in the excited state P1/2 and a neutron.

For the triton energy 0.5 MeV and & = 90° the branching ratio
for those channels is 0,7:0.,2:0.1

The investigations of the tt'j.L ~molecule formation followed by
the synthesis in it

LT AR 8 2 Tl U £ (2)
showed that, unlike reaction (1), reaction (2) starts from the state
1=1 and, consequently, the relation between the reaction channels
may change. However, it is possible to obtain information on contri-
butions of (n-n) and (ot-n) interactions between the reaction products
in the final state. \We believe 1t is possidble by comparison of ampli-
tude spectra of registered nmeutrons with the simulated distributions
obtained with the help of assumed matrix
element which describes reaction (2).

In Ref. /4/ the neutron registration
efficlency has been calculated for reac~
tion (2) using a 1-litre detector with

z the NE-213 scintillator, and amplitude
g dietributions have been plotted with
= allowance for "pure" (n-n) and (o -n)
Iy interactions in the final state (chosen
é as boundary cases). They are given in
B
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afs & Fig. 1. Amplitude distributions of nmeu-
. trons for reaction (2), calculated for
1 2 3 %

the detector with 1 1 of the NE-213

LIGHT QUTPUT (Mevee} seintillator.



Fig. 1. As is seen, no definite conclusions on the relation between
(n-n) and (oL-n) interactions are possible. To answer the question,
whether the amplitude distributions of registered neutrons allow in
general information on the mechanism of reaction (2), we have per-

formed the necessary calculations using a neutron detector of prac-
tically full absorption with 200 1 of the NE-213 scintillator.

Fg. 2. shows the distributions of the total energy of two
neutrons produced in reaction (2) for (n-n) and (ot-n) interactions.
In Fig. 3 one can see the calculated amplitude distributions obtained
wlith the help of a 200 1 detector for those two variants of reac-
tion (2) product interactions in the final state. The calculations
were performed using the Monte-Carlo method. The algorithm for the
calculations and the geometrical dimensions of the neutron detector
are given in Ref. /5/.

The differential cross section for reaction (2) where two
particles 1,j interact strongly in the final state can be written
down in a simplified form:

do « const F-:(k;,j) dR | ()

where LR 18 the reaction phase space element; ﬁk‘d is the rela-
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Fig. 2. Event distribution for Fig. 3. Amplitude digtributions
the reaction ttp — 4He+2n+4; of neutrons for reaction (2),cal-
over the total energy of two culated for the detector with
neutrons. 200 1 of the NE-213 scintillator.

tive momentum of the particles 1,j; Fl? is the enhancement factor,
describing the particle interaction in the final state.

The enhancement factor has been calculated in the Watson-Migdal
approximation
; =L
FG ki sLni&J- 3 ' 4)
where 5@} is the scattering phase shift.

For the (n-n) interaction the scattering phase shift has been
parametrized using the effective radius approximation with the scat-
tering length Q.= -17 fm and the effective radius a, = 2.65 fm.
For the (A =-n) interaction the phase shift parametrisation was taken
from Ref. /6/. The channel ratio P3/2:P1/2 was 1:1 in the calcula=-
tions.

Comparison of Figs. 1 and 3 makes it obvious that the difference
of hypotheses of (n-n) and (oL -n) interactions becomes significent
when a large-volume neutron detector i1s used. Besldes, attention
should be paid to the followlng fact: when the experimental spectrum
coincides with the similated one, the energy distribution of ol-
particles becomes known, which is very important for determination
of the probability of the muon shaking-off from 4He;L produced in
reaction (2). This is significant for the efficiemcy of the =
catalysed fusion.

In conclusion we note that a large-volume scintillator detector
can be employed for checking the theoretical description of reaction
(2) mechanism.

The authors are grateful to V.S.Melezhik for useful discussions.
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