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The magnetic properties of FeRh;-.M, (M=Pt, Ir, Pd)
alloys with Llo-type and B2-type structures were
studied experimentally, and the phase diagrams in a
temperature-composition plane were determined. With
increasing temperature, L1,-type FeRh;,Pt, and B2-
type FeRh;_.Ir, undergo first-order magnetic phase
transitions from antiferromagnetic to ferromagnetic
state and from antiferromagnetic to Curie paramag-
netic state, accompanied by small changes in the lat-
tice parameters. The same types of transition are
also observed in B2-type FeRh alloys under high
pressures and in L1¢-type FeRh,-,Pd, alloys. The mech-
anism of those magnetic transitions is explained quali-
tatively in terms of the spin fluctuation and the mag-
neto-volume coupling.

Key words: FeRh, FeRh;_,Pt, (x=0~1), FeRh;_,Ir,
(x=0~0.15), magnetic phase transition, first-order
phase transition, second-order phase transition, mag-
netization, electrical resistivity, hyperfine field, SCR
theory
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(a) B2 (CsCl) type
Fig.1 (a) B2 (CsCl)-type bcc structure and (b)

(b) L1 (CuAu) type

L1, (CuAu)-type bct structure. Open and solid
circles indicate Fe and Rh atoms, respectively.
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Fig. 2 Phase diagram of FeRh;_,Pt,. Here, FM,
AF, and PM represent ferromagnetic, anti-

ferromagnetic, and paramagnetic phases, respec-

tively.

The broken and solid lines indicate

first-order and second-order phase transitions,
respectively. The solid and open circles represent
the ferromagnetic Curie temperature ®; and the
asymptotic (paramagnetic) Curie temperature 6,

respectively.

The open triangles represent the

first-order transition temperature T, between AF
and FM states, while the solid triangles represent
the first-order transition temperature 7T, between

AF and PM states.
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Fig. 3 Temperature dependence of (a) the mag-
netization at 6 kOe and (b) the electrical resistiv-
ity for L1g-type FeRho22Po7s.
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Fig. 4 Temperature dependence of (a) the mag-

netization at 6 kOe and (b) the electrical resistiv-

ity for L1s-type FeRhosPo.
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Fig. 5 Temperature variation of the uniform
magnetization M, and the staggered magnetiza-
tion Mg for (a) the first-order AF-FM transition
and (b) the first-order AF-PM transition.
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Fig. 6 Temperature dependence of (a) the mag-
netization at 6 kOe and (b) the hyperfine field H;s
for Llo-type FeRhc,gsPto_ss‘
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Fig.7 Temperature dependence of the mag-
netization for B2-type FeRh,_JIr;: (a) x=0-0.10
and (b) x=0.15.
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Fig. 8 Magnetic phase diagram of B2-type
FeRh;-.Ir,. The broken and solid lines represent
first-order and second-order phase transitions,
repectively.
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Fig. 9 Schematic phase diagram in a 1/yxo vs.
1/x0 plane. The thick broken and solid lines
indicate first-order and second-order phase transi-
tions, respectively.
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Fig. 10 Temperature dependence of (a) 1/xo for
usual ferromagnet and (b) 1/x¢ for usual anti-
ferromagnet. (c) The lines numbered from 1 to 4
are temperature variation of (1/x0, 1/%e): line 1,
usual ferromagnet; line 2, usual antiferro-
magnet; line 3, Tc>Tx>0; line 4, Tn>Tc>0.
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