PHOTOACTIVATION YIELDS < Jrii i
OF INDIUM AND TIN LONG-LIVED ISOMER STATES

T.Krastat, D.Riekstina', A.Chekhovskaz, |.Trutenz, D.Chvatil3, |.Krausovas }; O3F PHYSICS

Institute of Solid State Physics of the University of Latvia KIPT e
2NSC “Kharkiv Institute of Physics and Technology”, Kharkiv, Ukraine
sDepartment of Accelerators, Nuclear Physics Institute, Prague, Czech Republik

Abstract No.
RAD 14-90

Motivation
* Photonuclear reactions are an essential part of cosmic nucleosynthesis processes taking place, for example, in stars, novae, and interstellar gas media. The role of photoactivation
Is especially important for formation of isotopes heavier than iron when isomer states serve as 3-decay waiting points [1].
*"The isotopes of indium (In, Z=49) and tin (Sn, Z=50) span a wide range of nuclei with shapes varying from near-spherical to deformed. Vicinity to the proton shell closure at Z=50
determines existence of a large number of In and Sn isomer states with different half-lives. The data about photoactivation reactions of indium and tin nuclei are important for
modeling abundances of several A~100 region p-nuclei 1128n, 113|n, 114Sn, 1153nN.
*Knowledge about photoactivation yields of indium and tin long-lived isomer states is necessary for their application in environments subjected to high y-ray fluences.
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Results A
In spectra measured after different cooling times, decay y-lines of indium and tin long-lived isomer states 113mln (391.7 keV; T,,=1.7 h), 114m|n s
(190.3 keV; T4,=49.5 days), 115mln (336.2 keV; T;,=4.5 h), 11émln (127.3 keV; T,,=54.3 min), 117m|n (315.3 keV; T,,=116.2 min), 1177mSn (314.6
keV; T,,=13.9 days), 123mSn (24.6 keV, T,,=40.1 m, Fig. 4) have been identified (Figs. 5,6). The measured intensities allowed to determine
experimental vyields of photonuclear reactions t:3In(y,y’)13mIin, 15ln(y,y’)!5mln, 118ln(y,n)12mln,  115|n(y,n)114mln, 1178n(y,y’)117"mSn, - NN
118Sn(y,n)1"7mSn, 124Sn(y,n)123mSb at bremsstrahlung end-point energy values 14 MeV and 18 MeV. oo e,

The integral activation yields Y(E,..x) at microtron energy E.., were determined from the measured relative intensities of strong y-
transitions using the simple activation equation (Eq.2)
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where N,(E..) - the measured full peak count from which background and other possible admixtures are subtracted; A — the radioactive decay constant, n - the number of target
nuclei in the irradiated sample, € - the full energy peak detection efficiency, |, - the absolute y-ray intensity per one decay, ®(E..x) — photon flux, while t;;, t..o, and tye.s — the
irradiation, cooling, and measuring times, correspondingly.The energies and absolute y-ray intensities of decay y-transitions were taken from Ref.[2]. Table 1 presents Y(E,..x)
values evaluated relative to Cu monitor reaction yield values determined from the measured intensity of the 511 keV annihilation peak. In order to compensate possible errors in
photon flux determination due to presence of two stable copper isotopes: 63Cu, and 65Cu, as well as differences between studied and monitor reaction thresholds, statistical yield
uncertainties of experimental yields were increased by 10%.
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