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It is known that stopped pion capture by complex nuclei
leads to the emission of the large number of neutrons
and/lshe excitation of high-spin states in residual nuc-
lei .

In this work an attempt has been made to establish
the interrelation of these two phenomena, that comes
to the determination of the high-spin isomer production
probability in dependence on the number of emitted
neutrons. 108 110

Experimentally, isomeric ratios in In and In
isotopes produced in the pion activation of even mass tin
isotopes ( Table 1) have been determined.

Table 1
The target indices

i1z 1s_ 12
Targets sn sy Mg, Sn c'Sn 122Sn l24Sn
Enrich-
me;t 80.0 70.0 98.0 98.3 99.2 92.1 97.9
Weight
{(gram) s.0 9.2 10.4 9.0 9.0 10.0 9.0

Irradiation, cooling and measuring times were the
same for all targets, and equal to 30, 4 and 30 minutes,
respectively, with an accuracy of about 10 seconds. Mea-
surements were performed under the strictly reproducibie
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geometry and with the same operation conditions of a
Ge(Li) spectrometer. Due to small target thickness
(h < mm) self-absorption for gamma rays of the energy
above 600 keV could be neglected. Because of the low
counting rate no dead-time corrections were needed.

Figure 1 (a,b) shows the parts of gamma ray spectra
containing the most intensive lines of 108, 110 15 jsoto-
pes which were used to deterrine the isomeric ratios.
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Fig. 1. Parts of ga -rqy spectra containi t z'n-
tensive lines of "o 8, isotopes. For BT S

cases arvows show positions of very weak lines whwh
can be identified only by a statislical evaluation. ’
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Table 2

The properties of 108, 110 In
T% Jn’ Ey keV [rsl
108m .6 min 6* 633.2 100
876.0 85
108y, 39 min. 3% 633.2 100
Mmy 4.5 1 7t 657.5 100
884.7 96
110g R +
In 69 min. 2 657.5 100
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108,110 :
In both indium i-sotopes, 8.1 In, electromagnetic

transition between high- and low-spin isomers is absent
and they undergo the independent beta decay. Therefore
the isomeric ratios should be proportional to gamma-
ray yield ratios and were calculated from the corres-
ponding line photopeak areas. Figure 2 shows the ex-
tracted values of the isomeric ratio in arbitrary units
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Fig. 2. Dependence of isomeric ratios on the neutron
multiplicity. All the values are normalized to the x=6
case.



versus the number of emitted neutrons. As is seen,
the isomeric ratio increases when neutron multiplicity
grows from 2 to 6, then it decreases with further in-
creasing X. (In the case of a 245, target a very small
yield of 198, 110 j; makes it impossible to find the om/og
ratios).

The experimental results are in qualitative agreement
with statistical model calculations/?/ and indicate great
role of intranuclear cascade in the formation of the
recoil angular momentum.
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