Vol. 31 (2000) ACTA PHYSICA POLONICA B No 3

AN ESTIMATION OF THE PRODUCTION YIELD
OF In AND !231 ISOTOPES USING THE €O
INDUCED REACTION ON "mtAg

S. CHOJINACKI, J. KOwNACKI, P. LUBINSKI, J. TYS

Heavy Ion Laboratory, Warsaw University
Pasteura 5a, 02-093 Warszawa, Poland

D. Brzozowiec!, AND M. KapusTal

Institute of Experimental Physics, Warsaw University
Hoza 69, 00-681, Warsaw, Poland

(Received June 21, 1999)

The production of '1In and '?*I isotopes has been studied, using 0
induced reaction. The maximal cross section for the production of these
isotopes was measured to be 168 pub and 187 ub for '''In and '2?I, respec-
tively, for a beam energy of about 70 MeV.

PACS numbers: 27.60.4]

The production cross section of the radionuclides '"'In and '?*I popu-
lated via the heavy-ion reaction 'O + "'Ag at 80 MeV on the Warsaw
Cyclotron has been studied. The target made of natural silver contains two
stable isotopes '"?Ag and '9"Ag with abundances of 48.2% and 51.8%, re-
spectively, giving the possibility to produce simultaneously both the '''In
and %I nuclides due to the expected reactions:

160 +109 Ag _>125 CS* = pn +123 Xe (1)
128y, __, 1237 2)
Bt.EC
and
160 4107 Ag 12 ¢+ 1. (3)
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The second considered above reaction can be classified as an transfer
reaction of the a particle and the estimation of the experimental cross section
for such process is of special interest. The beam of 0 ions was used to
irradiate a stack of four Ag and Au targets (Fig. 1). The Au foils were applied
to stop the reaction products created in the Ag foils. Due to the energy loss
in the target stack the bombarding energy ranged from 80 down to 56 MeV.
The energies of the projectiles were adjusted in such a way that the relative
excitation functions could be measured in an energy range starting below the
pertinent Coulomb barriers. Table I shows the irradiation conditions and the

chamber Faraday cup
beam °0 >
é
targets: Agl/Aul  Ag2/Au2 Ag3/Au3 Agd/Aud

Fig. 1. Schematic presentation of the target chamber with the stack of the Ag and
Au foils.

beam energies in the subsequent targets. The irradiation of the stack of foils
was performed during 6.6 h with an integrated charge of 6.487x10° nC. The
changes in the beam intensity were taken into account in order to estimate
the fraction of nuclei decayed during the irradiation. The correction equal
to 2.9% and 15% was obtained for '''In and 231, respectively.

TABLE 1

Experimental conditions for the measurements of the irradiated targets

Target Target Beam | Relative | Distance Photopeak
thickness | energy | detector [cm] efficiency [%]

[mg/cm?] | [MeV] | efficiency for « lines [keV]

Ag Au 159 | 171 | 245

1 2.78 | 1.23 80 15 5 24 | 23 | 1.7

2 3.2 | 1.23 72.1 17 5 23] 21|15

3 3.16 | 1.1 64.3 60 10 1.3 13| 11

4 3.2 1.1 56.0 20 10 08 | 0.8 | 0.6

Immediately after the irradiation the samples were taken to a low-back-
ground measurement room containing four HPGe detectors placed in a spe-



An Estimation of the Production Yield of '''In and '>I Isotopes . .. 695

cial background reducing selected Pb shields. The measurements were con-
ducted for one week. Basing on a precise energy and efficiency calibrations
with '52Eu source the representative 7-lines and their half-lives belonging
[1] to the ''1In and '2*T isotopes were determined. The measured intensities
of the observed «y-lines were used for the estimation of the number of atoms
created in the targets at the end of the irradiation. In Table II the weighted

TABLE 11

Results for the '''In and 231 isotopes produced in 6O beam interaction with "t Ag
target.

Target | Beam energy | Number of nuclei [10°] Cross section [ub]
[Mev] 1llIn 1231 1llIn 1231

1 80 4.5+0.5 160+17 0.76+£0.12 | 21.94+34

2 72.1 5.8+0.3 187410 5.24+0.4 168+13

3 64.3 0.86+0.6 | 27.8+1.7 3.1£0.3 100+£10

4 56.0 0.221+0.06 6.4+2.0 0.070+0.015 | 2.0+0.6

number of created nuclei (corrected for the decay during irradiation) and
resulting measured cross section for the '''In and 21 production are shown.
According to our knowledge the production cross section for the considered
here radionuclides has not previously been investigated in the reaction with
heavy ions. The obtained results are indicating a possibility to produce the
radioisotopes '''In and '?3I by the irradiation of natural Ag with 'O ions.
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Fig.2. The excitation functions measured in the °7Ag(60,2C)!!In and
109 Ag(160,2p) 1231 reactions.



696 S. CHOJNACKI ET AL.

However, the maximal cross section for the production of these isotopes
observed for an energy of about 70 MeV is equal only to 168 ub and 187 ub
for 1"'Tn and '2%I, respectively (Fig. 2). Perhaps, after an optimization of
the reaction efficiency one could expect that it would be possible to obtain
small, but sufficient for medical use amounts of these isotopes by means of
extraction [2] of indium and iodine from silver target.
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