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Production cross-section of the "*Sn(a, x)!®Te reaction up to
50 MeV

Ts. Zolbadral,*!*2 B. Lkhagvasuren,*!*2 M. Aikawa,*>*? G. Damdinsuren,***? S. Ebata,*>*2 and H. Haba*?

Among positron-emitting isotopes, ''#Sb is a po-
tential candidate for Positron Emission Tomography
(PET) due to its short half-life (7}, = 3.6 min), high
positron emission probability (75%), and low inten-
sity of accompanying high-energy ~ radiation (E, =
1229.33 keV, I, = 2.5%). This makes it suitable for use
in PET imaging.)) Another advantage of this isotope
is that it can be obtained using a '!¥Te/'®Sb genera-
tor with decay of 1'Te, which has a half-life of 6 d.%3)
Isotope '8 Te can be produced with accelerators by nu-
clear reactions of light-charged-particles on natural or
isotopically enriched tin (Sn) or antimony (Sb).*) Only
an experimental study measuring "**Sn(a,n)!'8Te re-
action cross-section® determine its cross-section.

Thus, we aimed to measure the production cross-
section of "*Sn(a, z)1'¥Te reaction.

The stacked-foil activation technique and y-ray spec-
trometry were used to measure the cross-sections. The
stacked target comprised metallic foils of "%*Sn (thick-
nesses of 10 ym with a purity of 99.9%) and "*'Ti (5 pm,
99.6%). The target was irradiated for 30 min with a
50.8-MeV a-particle beam from RIKEN AVF cyclotron.
The incident beam energy was measured by the time-of-
flight method. The energy degradation in the stacked
target was calculated using SRIM code.®) The beam
intensity measured using a Faraday cup was 201 nA
and double-checked with "*Ti(d, x)5'Cr monitor reac-
tion.”) The 7-ray spectra of the irradiated foils were
measured by a high-resolution and high-purity germa-
nium (HPGe) detector. The detector was calibrated by
a mixed y-ray point source. The dead time was main-
tained below 10% in the measurements.

The activation cross-sections of 1109, 1119]p 113, 117Gy
116m, 117, 118m, 120m, 1229, 1249, 126G}, g 116.1174,119m,

119g,121m, 1219, 123mTe were determined. '8Te decays

to 8Sb (T}, = 3.6 min) through an electron capture
(EC) process with a 100% branching ratio without any
~-ray emission. Thus, the measurements of 1229.33-
keV v line (I, = 2.5%) from the *8Sb decay were used
to derive the cross-sections of "**Sn(«, n)!18Te reaction.

Our measured excitation function of "**Sn(a, n)!18Te
reaction is shown in Fig. 1 when compared with pre-
vious experimental data® and the theoretical estima-
tion of the TENDL-2023 values.®) Our result in Fig. 1
is consistent with previous experimental data.?) The
TENDL-2023 values show partial agreement with the

*1
*2
*3
*4

*5

Nuclear Research Center, National University of Mongolia
RIKEN Nishina Center

Faculty of Science, Hokkaido University

School of Engineering and Technology, National University
of Mongolia

Graduate School of Science and Engineering, Saitama Uni-
versity

DOI:10.34448/RIKEN.APR.58-010

-215-

300 T T T T
natsn(a,x)118Te
250 |+ T
v RARebeles (2007)
® Thiswork
= —— TENDL-2023 |
E T e
5 .|
g 4
Q
w
&
E -
o

0 10 20 30 40 50
Energy (MeV)

Fig. 1. Excitation function of "*Sn(a, )" Te reaction.
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Fig. 2. Physical yield of **®Te.

experimental data sets.

The physical yield of 1'8Te was deduced based on the
measured excitation function and shown in Fig. 2 when
compared with the previous experimental data® of up
to 50 MeV. The deduced yield agrees with the measured
values reported by Dmitriev (1983).%)
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