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INTRODUCTION: 
The Mössbauer spectroscopy is one of the most power-

ful methods to investigate electronic states and magnetic 
properties by extracting the information of a specific iso-
tope[1]. Mössbauer spectroscopy in general is performed 
for quite limited isotopes, such as 57Fe and 119Sn. This is 
partly because only 57Co source for 57Fe and 119mSn 
source for 119Sn are commercially available at present. On 
the contrary, the neutron irradiation facility at Kyoto 
University Reactor (KUR) at KURNS can be used to 
product various radioactive isotopes(RIs) for the Möss-
bauer sources. Moreover, some RIs can be complemen-
tarily produced by high-energy -ray irradiation convert-
ed from electron beam from the electron linear accelera-
tor (KURNS-LINAC). We have been developing practi-
cal methods for Mössbauer spectroscopy for various iso-
topes. Available Mössbauer isotopes at present are as 
follows (source nuclides in parentheses): 61Ni(61Co), 
125Te(125mTe), 129I(129Te,129mTe), 161Dy(161Tb), 166Er(166Ho), 
169Tm(169Er), 170Yb(170Tm), 197Au(197Pt), etc. 
Although the 57Co and 119mSn sources are commercially 

available, it becomes important to produce these sources 
by ourselves, because these sources are mainly produced 
in Russia and the international affairs concerning Russia 
is unstable recently. Therefore, we have been developing 
a practical production method of 57Co and 119mSn Möss-
bauer sources using KUR and KURNS-LINAC. 
In this report, an attempt for 119mSn source production 

for 119Sn Mössbauer spectroscopy is described. The 
119mSn with a half-life of 293.1 d can be produced by 
long-term neutron irradiation of 118Sn. As a source mate-
rial, several compounds are practically used, but degrada-
tion by some radiation damage of these compounds by 
neutron irradiation is unclear. It is necessary to establish a 
practical production method suitable for the facility at 
KURNS. 

EXPERIMENTS AND RESULTS: 
Among several source materials, an attempt with a typ-

ical source material, CaSnO3 was studied. The neutron 
irradiation was performed at long-term irradiation plug of 
KUR nominally for 12 weeks, which has a net irradiation 
time of 425 h for 1 MW operation and 84 h for 5 MW 
operation. Since a natural Sn contains 118Sn with an 
abundance of 24.23 %, natural Sn was used for this ex-
periment. The CaSnO3 powder was pelletized with Al 

powder. In order to reduce shorter lived by-product RIs, 
the irradiated source has used after waiting for a few 
months from the end of irradiation. The obtained nominal 
activity of 119mSn by using 100 mg of Sn was about 880 
kBq after 1 month waiting. Since natural Sn contains a 
number of stable isotopes, several by-product RIs were 
produced with the neutron irradiation. Short-lived 
by-products such as 117mSn with a half-life of 13.6 d, 
125Sn with 9.6 d were reduced by waiting for a few 
months. However, some long-lived by-products such as 
113Sn with 115.1 d, 123Sn with 129.2 d remained. Even 
though these long-lived RIs remained, the Mössbauer 
-rays with the energy of 23.9 keV from 119mSn can be

separated from -rays from other radioactive
by-products. The main concern is how to separate Sn 
KX-rays with energies of around 25 keV to improve 
measurement efficiency, which cannot separate well by 
proportional counters or scintillation counters. 
Figure 1 shows 119Sn-Mössbauer spectrum of BaSnO3 

absorber using obtained CaSnO3 source. The Mössbauer 
sources are required to be a single-line spectrum with a 

narrow linewidth. However, the spectrum of irradiated 
CaSnO3 has not showed a single-line shape. It is possibly 
because the radiation effect in the CaSnO3 occurs in the 
irradiated sample and different electronic states appeared 
in the spectrum. The experiment shows the natural Sn can 
be used to produce 119mSn RI source. The radioactive ef-
fect from other by-product RIs was not crucial. However, 
the source material for irradiation and the production 
method needs to be improved. 
In summary, it is confirmed that 119Sn Mössbauer spec-

troscopy can be performed by a 119mSn source obtained 
by neutron irradiation of natural Sn. However, further 
improvement of the source material and measurement 
efficiency must be required for a practical spectroscopy. 
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Fig. 1. 119Sn-Mössbauer spectrum of BaSnO3 using 
119mSn source in CaSnO3 at room temperature. 


