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Ground States of a Magnet with Pyrochlore Structure Distorted in One Axis Direction

- Effect of Second Neighbor Interaction -

Tamotsu KITAZAKI (Department of Material Science and Production Engineering)
Yosuke KOGA (Department of Information Electronics)
Tomohiko KATO (Department of Material Science and Production Engineering)

Abstract

Ground states of Co,CI(OH); are investigated. This compound is a magnet with pyrochlore structure distorted in
one axis direction. The magnetic structure at low temperature is coexistence of ferromagnetism and random spin,
which was reported by experiments. However, the detailed mechanism and the interaction of the magnetic structure
are not clarified. Then, we assumed an anisotropic Ising model, and examined the ground state by multicanonical
Monte Carlo simulation. As the result, there are overwhelmingly many spin glass states, and main ground states are
spin glass aspects. At the same time, there are only a few ferromagnetic states. The latter magnetic states are
ferromagnetic at triangular layers and 2in lout random state at Kagome layers. It is expected that the states
correspond to the states reported by the experiments and are stabilized if weak ferromagnetic interactions exist between

second nearest neighbor spins. This expectation is confirmed by the simulation.
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