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o Recently severél proposals have been put foward to study atomic
and nuclear structures with the use of stopping K~ mesdns (1-4). It is :
the purpose of this note to indicate our interest in a counter experlmeﬁt
similarAtq_thgﬁﬁdescribed in :eférence (3) in which an investigation of
Y rays f;0m excited.states of the lithium-7 hypernucleus has been suggested
Such an‘é;béfiment will open a new field of investigation: hypernuclear
Spectrosc0py, which has been limited up to now to an analy51s of some

hyperlsomerlc and hypernuclear resonance states (5-7, 11). The results of

experlments on hypernuclear spectroscopy will enlarge essentially our know-

ledge about the interaction between hyperons and nucleons.

L Several theoretical approaches have been used to interpret the
basic. data achmulatgd in hypernuélear physics. In the.simplest approach
two-body csntral and charge-independent forces havé been considered to be
dominant, whereas non-central and three-body forces have been neglected. The
strongly manlfested spin. dEpendence was usually descrlbed by two separate
hard-core potentlals, one for the singlet and the other for the trlplet
state, In this way the stablllty of the lightest, i.e. s-shell hypernuclel
could be explained satlsfactgrlly.,Howevgr,.the problems of the p-shell

hypernuclei, i.e. those heavier than hyperhelium 3, could not be solved in
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this way. The parameter A corresponding to the difference between the spin-
dependent potentials increases within the p shell by a factor of 10 instezd

of being constant (10). Another discrepancy is cbserved when we compare

the hypernuclear data with the results of the experimehfevon the elastic
scattering of A° hyperons on protons. The cross-sections for low momenta

of A® hyperons are systematically higher than the corresponding values deduced
under the most reasonable essdmptiohs from the hypernuclear data (9). (It
would be inferesting to know the cross-sections for lambda-neutron scattering).
One may try to exhlain all these discrepancies assuming a contribution of
three-body or non-central, i.e. tensor and spin-orbit, forces. In order '
to answer at least the question which of these factors is mainly responsible

for the actual situation, the excited states of hypernuclei should be studied.

The best example to start with is hyperlithium 7. Theoretical

considerations lead to the conclusion that the contribution of different
components of the lambda—nucleah interaction to the binding energy of

7LJ. in the ground and first exc1ted spln—doublet states is different (5).

It can be shown that the contribution of the tensor and spin-orbit forces
’may appear only in the exc1ted states changing the sp1n~splltt1ng of the
levels (see the table), whereas no slgnlflcant difference is expected for

the ground and excited states in the case of three-bady forces' (8). The

experlmental data on the exc:.ted states should thus tell us which component .

of the A—N 1nteract10n 1s the most 1mportant

Y cy

Hyperlithium 7 is Ubtainable from the ordinary lithium
target 1rrad1ated with a stopping-K~ beam. The 1nterest1ng excited states

A7L1 are expected to lie well inside the interval 0.5 - 3.5 MeV. Of °

the other hypernuclel that can be produced from a lithium taxget only
T
A , A T , .
expected to lie most probably between 1.0 and 2.0 MeV (10). The y quanta

He, A He and , H can have particle-stable excited states which are

from these hypernuclei can be distinguished if the accompanying pions are
observed. No backgrouhd of y qdante from other nuclides is expected in the
interval 0.5 - 3.5 MeV. The energies of the K -mesic X rays do not exceed

0.1 MeV, The background of Y quanta in the experimental room has a continuous

spectrum and is expected ta be eliminated bya coincidence. technigque.
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It may be added that y quanta, not only from A7Li but from all
other hypernuclei expected in this experiment, i.e A H, A He and A He, will
provide important information, The existence of the excited states of the
mirror. hypernuclei AAH and A4He was discussed in the past and such stafes
are expected to exist only in case of hard-core potentials of the A-N inter-
action. The data on these states might be used for checking the theoretical
description of the stability of the s-shell hypernuclei (from well-known
copsiderat?ops.of pa:ity conservation one may expect that they could be
produced by K~ mesons more easily from lithium thap helium targets). In
‘ case of ATHe a spin doublet, which results from the ;splitting of the 2+

excited state of the 6He core nucleus, should produce a hyperisomer. This

was the first excited state considered in hypernuclear physics (6).

For the past years our group has been involved in hypernuclear
studies using the emulsion technique. The results obtained with this method
.are not incempatible with the existence of another hyperisomer:‘AYLi*;”the
lambda-binding energy distribution'forAYLi~being-slightly asymmetric (5).
It is clear, however, that the problem could be solved only by the direct

investigation of y rays carried out with the counter technique.

The counter experiment suggusted here should be feasible if

a K -meson beam of intensity not less than 100 particles per pulse were

’ available.
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