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The ordered Pt3Fe alloy has an
L12(Cu3Au)-type structure, in which
the corner sites are occupied by Fe and the
face center sites by Pt, respectively. Since Pt
atoms carry no magnetic moments, Pt3Fe
alloy is considered to be a simple cubic an-
tiferromagnet. Below the Néel temperature
(TN ∼ 180 K), Pt3Fe alloy undergoes an
AF-AF phase transition at TS (TS ∼ 80 K).
At the high temperature phase, magnetic
structure is a (1/2 1/2 0)-type, but at
the low temperature phase, the (1/2 0 0)
Bragg peak coexists with decreasing of the
(1/2 1/2 0) Bragg peak intensity.

Among simple cubic antiferromagnetic
structures, ferromagnetic and antiferro-
magnetic nearest neighbor spin couplings
coexist in both the (1/2 1/2 0)-type and
(1/2 0 0)-type structures, suggesting exis-
tence of spin frustration. To study the spin
correlations of the simple cubic antiferro-
magnet, we carried out the neutron inelas-
tic scattering experiments on a single crys-
tal specimen of Pt3Fe alloy in the paramag-
netic phase. The measurements were per-
formed at the T1-1 triple axis spectrometer,
JRR-3M.

Fig. 1 shows inelastic scattering inten-
sity map obtained at 200 K (1.11 TN) on
the (1 1 0) scattering plane (around the
(1/2 1/2 1/2), (1/2 1/2 0) and (0 0 1/2)
RLPs) using the constant-E mode of opera-
tion at ∆E = 5 meV. Diffuse scattering peaks
were observed around (1/2 1/2 0) and
the (0 0 1/2) RLPs, which correspond to
the high temperature phase and low tem-
perature phase, respectively, but no peak
around the (1/2 1/2 1/2) RLP. These data
indicate that the spin correlations of the
(1/2 1/2 0)-type and the (1/2 0 0)-type
are competing in the paramagnetic phase
of T / TN = 1.11. We tried to reproduce
the intensity contour map of the (1 1 0)
plane using a simple classical Heisenberg

model under the random-phase approxi-
mation (RPA). To reproduce the observed
intensity map, we had to introduce up to
the 4th neighbor exchange coupling and
the exchange coupling parameters were
combined rather strict conditions. The ra-
tio of the exchange parameters were deter-
mined as J1 : J2 : J3 : J4 = -1.0 : -0.90 : -
0.25 : 0.10 (where the plus[minus] shows
[anti]ferromagnetic coupling.)

Fig. 1. Inelastic scattering intensity map obtained on
the (1 1 0) scattering plane
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