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Study on valence transition of rare earth compounds
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In order to reveal the mechanism of valence transition of YbInCu4 at ~40 K, we hav
e investigated electronic structure of YbXCu4(X=Cd, Sn), where Cd and Sn are located just in both sides in
the periodic table by means of hard x-ray photoemission spectroscopy (HAXPES) and compared the experiment
al results with those of YbInCu4. As the result, we obtained the results suggesting that the number of the
conduction-band electrons at the Cu site is the greatest for YbInCu4. It is considered that electrons are
easily transferred from the Cu to Yb sites, which would closely be related to the valence transition of Y
bInCu4. We noticed that the recently synthesized Kondo lattices YbNi3X9 (X=Al, Ga) are similar to the high
- and low-temperature phases of YbInCu4 and carried out HAXPES for these compounds. From the comparison, w
e proposed the mechanism that the valence transition of YbInCu4 takes place due to the transfer of the con
duction-band electrons to the Yb 4f orbitals.
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