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The ratio of the lifetimes of the decays pH®— He® + 7= and pH® —d +p + 7~ is considered
in the impulse approximation, with the interaction in the proton — deuteron system taken

into account. It is shown that for a spin j

=Y, of the AH3 hypernucleus the value of this ratio

is in good agreement with the experimental value.

A.S is known, the study of the different channels
of decay of hypernuclei can supply information on
the character of the A-nucleon forces and the spin
of hypernuclei.!™® Picasso and Rosati! showed

that the ratio of the half-lives for

H} — He*4-n-, (1)
Hi—d+4p +n- (2

indicates that for the spin of the AH3 hypernucleus
the value 1/2 is a preferable one; however, full
agreement on the values of this ratio obtained from
experiment is still lacking.

In the present article we shall show that, by
taking into account the effect of the interaction in
the final state, which has not been done in refer-
ences 1 and 2, one may obtain better agreement
between theory and the experimental data. The in-
teraction of 7 mesons with other decay products
at the energies considered is small, since the basic
effect is associated with the interaction in the pro-
ton — deuteron system.

The amplitude of the A-particle decay in a
hypernucleus has the form

M = gs + g, (0k) [ ko,

where k; is the m-meson momentum in the decay
of a free A particle (~101 Mev/c).

The square of the matrix element of the decay
(2) as a function of the spin j of the AH3 hyper-
nucleus, after averaging over the spin states (our
choice of the wave function for the p —d system
was analogous to that of Buckingham and Massey4),
takes the form

IM’fig-—(g?’_‘_ gilﬂ)' *+ Qgp 2|142 for j="1/,
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)| for j =1

(3)

Here

"= S‘FZ;’” (ras T, 1a) Wa (rarp)e 28R E g
X(TA, Tp, Tp) dr adrpdry,
P = eifre 4 (kyp) ekt e
X 2 (—1)5(2L 4 1) exp {— i8]} sin 7P, (cosh) ,
l

6?’d are the phase shifts in the states with spins
%, and 1/2 (reference 5), k is the m-meson mo-
mentum, ky is the relative momentum of the p—d
system, p =1, — /z(rp +rp).

We took into account for the p —d system only
states with I =0 and I =1, since at the energies
under consideration the phase shifts for I = 2 are
small. Thus, inclusion of the interaction in the
final state leads to the probability of decay (2)
being dependent on the spin of the AH? hypernu-
cleus (cf. reference 1). In the absence of such an
interaction 14 = I, and from (3) we find that the
probability of this decay does not depend on j
(conclusion from reference 1).

For a decay of the type (1) the square of the
matrix elements was calculated by Picasso and
Rosati:!

| Myp [P = 5 (982 +g2k?/k2) |1 for j =1/,
| My 2 = 5 g2 (k¥R |1 |2
Here

for j = 3. (4)

- S‘Ff-["e_(rA,rp, ) NN Lo (Fn, Ty T dradry dr.

.Using (2) and (3), one may calculate, as in
reference 1, the ratio of the lifetimes wJ of de-
cays (1) and (2) for the two spin values of j of
the AH3 hypernucleus. The wave functions

v AH3 and W3 Were taken the same as in

reference 1. The account of the Coulomb inter-
action was similar to that used by Tang.® In ac-
cordance with recent data, the ratio x = gzs/ gf)
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was limited to the values 1 = x = 5. Witha
change of x in the given limits, the ratio of the
lifetimes of decays (1) and (2) changes within the
following limits:

0.67 >w'» > 0.53; 1,42 <w'2 < 5.31.

Thus the spin value j = % for the AH3 hyper-
fragment is in satisfactory agreement with ex-
periment, which gives weyxp < 1. Here, the agree-
ment is better than in the case of Picasso and
Rosati, who obtained for the same x values of
w'/2 greater than unity.

In conclusion, I thank Professor D. D. Ivanenko
for his interest in this work, and also N. S. Il’ina
for performing the numerical calculations.
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