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INTRODUCTION: 
The Mössbauer spectroscopy is one of the most powerful methods to investigate electronic states and magnetic proper-

ties by extracting the information of a specific isotope. Mössbauer spectroscopy in general is performed for quite lim-
ited isotopes, such as 57Fe and 119Sn. On the contrary, the neutron irradiation facility at Kyoto University Reactor (KUR) 
at KURNS can be used to produce various radioactive isotopes for the Mössbauer sources. Moreover, some isotopes can 
be complementarily produced by high-energy -ray irradiation converted from electron beam from the electron linear
accelerator (KURNS-LINAC). We have been developing practical methods for Mössbauer spectroscopy for various 
isotopes. Mössbauer spectroscopy are available at present in following isotopes(source in parentheses): 61Ni(61Co),
125Te(125mTe), 129I(129Te,129mTe), 161Dy(161Tb), 166Er(166Ho), 169Tm(169Er), 170Yb(170Tm), 197Au(197Pt), etc. 
Among these isotopes, 166Er Mössbauer spectroscopy is one of the most useful methods for studies of electronic or 

magnetic state for Er compounds. For some former studies, HoAl2 was used as a Mössbauer source [1]. However, the 
measurement temperature had not to be cooled below around 40 K, since HoAl2 has magnetic transition at 25 K. To 
overcome this disadvantage, another source material, Ho0.4Y0.6H2 had been successfully synthesized with similar meth-
od in the references [2,3] and confirmed a single-line 166Er Mössbauer spectra as low as 18K [4]. As for 166Er Mössbau-
er spectroscopy, not only the source material, but also single-line Er compound is important. The single-line Er com-
pound can also be used as a reference material for synchrotoron-radiation-based Mössbauer spectroscopy. Although 
ErH2 can be used as a single-line Er compound, it has disadvantages of low recoilless fraction and degradation at ambi-
ent atmosphere. Er-Al alloys can also be used as a single-line Er compound, which is stable at ambient atmosphere. 
However, the recoilless fraction is still low. Therefore, it is important to search for another useful single-line Er com-
pound. 
In this report, a study of an Er compound, ErF3 is described. ErF3 is expected as a compound with high recoilless frac-

tion. However, the Mössbauer spectra of ErF3 has not been well known at low temperature. 

EXPERIMENTS AND RESULTS: 
The source material Ho0.4Y0.6H2 has been synthesized by 

hydridation of Ho0.4Y0.6 alloy. The neutron irradiation was 
performed at pneumatic tube of KUR for 150 minutes at 
1MW operation or 30 minutes at 5MW operation. The 166Ho 
source with a half-life of 26.8 h was obtained and used for 
the 166Er Mössbauer measurement for 2 or 3 days. The 
source material can be irradiated repeatedly, when it is kept 
in a vacuum desiccator after use to avoid degradation. The 
ErF3 was purchased from Mitsuwa Chemicals Co., Ltd. The 
measurement temperature was controlled by keeping both 
the source and the absorber in a He-gas filled space using a 
closed cycle He-refrigerator. 
The obtained spectra of ErF3 at about 20K are shown in Fig. 

1. The spectrum showed that magnetic splitting was not
clearly observed. However, the spectra contained a broad-
ened component. It may result from relaxation phenomenon 
of magnetic ordering. Therefore, ErF3 is unfortunately found to be unsuitable for a single-line material. However, it is 
worth researching on property of ErF3 to search for another candidate for single-line compounds in related compounds.  
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Fig. 1. 166Er-Mössbauer spectrum of ErF3 using 
166Ho0.4Y0.6H2 source at about 20 K. 
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