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The dependence of the isomer ratio on the number of emitted neutrons in the
reaction Sn(w—=, xn)!®%In is established. This dependence has a maximum at
x = 6-7, corresponding to an exciton energy on the order of mm/2.

PACS numbers: 25.80.+f

It is known that when stopped negative pions are absorbed by complex nuclei,
a large number of neutrons is emitted and high-spin states are excited in the
residual nuclei, [

The purpose of the present study was to investigate the connection between
these two phenomena. This reduced to a determination of the relative probabili-
ties of the formation of high-spin isomers at fixed values of the spins of the
initial and final nuclei, and at different numbers of emitted neutrons,

We measured in the experiment the isomer ratios in the isotopes 1% and
110y produced as a result of bombarding even tin isotopes with pions (Table D),

The bombardment, cooling, and measurement times for all the targets were
the same, namely 30, 4, and 30 minutes respectively, accurate to 10 seconds.

The measurements were performed in the same geometry and for the same
regime of the germanium-lithium spectrometer. The shape and dimensions of
the targets (disk 30 mm in diameter, =1 mm) made it possible to neglect the
self-absorption of the y rays with energies higher than 600 keV. Figures la
and 1b show the sections of the y-ray spectra containing the most intense lines
of the isotopes 1%In and *%n, from which we determined their isomer ratios.
Table II yields information on these isotopes, In both indium isotopes, they are
no isomeric transitions between the high-spin and low-spin isomers, and they
undergo 8 decay independently of each other. Therefore the sought isomer
ratios are directly proportional to the ratio of the y-ray yields produced in the
decay of the metastable and ground states, and were calculated from the areas
of the photopeaks of the corresponding lines in the spectra.

TABLE I, Characteristics of targets.

S
Target llan ll4sn ll6sn llssn lZOSn 12ZSn 124Sn

Enrichment, % | 80.0 [ 70.0 98.0 98.3 99.2 92.1 97.9
Weight in grams| 5.0 9.2 10.4 9.0 9.0 10.0 | 9.0
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FIG. 1. Gamma-ray spectrum sections containing the most intense lines of the
isotopes 1®In and !"%In, For the target 12°Sn and !22Sn, the arrows show the posi-
tions of the very weak lines, which can be noted only by statistical reduction,
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TABLE II, Characteristics of the isotopres 1%In and 1% .

Ty Ey,kev l;el'
R
1080y, 39 min 3t 633.2 100
TloMyp, 4.9 min 7t gg}g lg%
1100y, 69 min 2* 657.5 100

s, /s Sn(x"zn/In
g 108
} In
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FIG. 2. Dependence of the isomer ratio

/ } on the multiplicity of the neutrons. All
/ ¢ f(\ the values are normalized to X=6,
a5 / \)
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Figure 2 shows the obtained values of the isomer ratios in relative units as
functions of the number of emitted neutrons, It is seen that the isomer ratio
in the isotopes !%In and !"’In increases as the neutron multiplicity increases
from 2 to 6, and then decreases with further increase of X, In the case of the

1% target, the yield of 1%In and 1% is so small that we were unable to de-
termine o,/ 0,.

The experimental results are in qualitative agreement with statistical-model
calculations [ and point to an important role of the intranuclear cascade in
the formation of the angular momentum of the residual nuclei,
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