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Replica symmetry breaking in long-range interaction Ising spin glasses
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We have experimentally investigated on a nature of the spin glass state in

long-range RKKY Ising spin glasses (SG). According to the mean-field theory of SG, the SG state is a
ordered state where the replica-symmetry is broken. However, it is an open question whether the
replica-symmetry is broken in "real spin glass materials™. To answer this question, we have examined
the replica-symmetry-breaking (RSB) in model magnets of the long-range RKKY Ising spin glass, (R,Y)
Ru2Si2 (R = Dy, Th, Gd) and Dy(Co,Ru)2Si2. In these compounds, the spin glass state survives even in
the presence of magnetic field, which have been verified by our careful dynamic scaling analysis of
the ac susceptibility in field. Furthermore, nonequilibrium magnetization response with various
zero—field—coolin? protocols exhibits characteristics which can be well understood by assuming
hierarchical development of energy-barriers. These findings are good evidences of the RSB in the

long-range RKKY Ising spin glasses.
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