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Study of magnetic frustration in the lithium-substituted rare-earth compounds

KOSAKA, Masashi

3,900,000

Yb5Ge4
Yb5Ged Yb4LiGed 3
1 Yb3+ 2 Yb2+ X
Yb5Ge4 Yb3+

We found that the intermetallic compound Yb5Ge4 indicates the development of
short-range correlations caused by magnetic frustration. Yb5Ge4 is the mother material of Yb4LiGe4, which
is designed to reinforce the magnetic frustration effects performed by the Li-substitution. The
diffraction anomalous fine structure method (DAFS), X-ray structural technique, reveals one of three
crystallographic sites of Yb ions occupies the Yb3+ state and the other sites are in the Yb2+ state. The
valence-ordered state already realizes at room temperatures, therefore, the low-dimensional magnetic
network has been formed by Yb3+ ions. The anomalous behaviors in the temperature dependences of
magnetization and specific heat of Yb5Ge4 are due to the development of short-range magnetic
correlations, which arises from low-dimensionality effects of magnetic interactions.
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