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Magnetization measurements in steady fields of up to
300 kOe were performed for disordered and ordered
Ni;_,Mn, alloys prepared by rapid quenching and subse-
quent annealing, in order to study the correlation between
atomic ordering and magnetic properties. The high-field
susceptibility of the rapid-quenched samples exhibited a
maximum near x =0.25, while that for the annealed samples
had a distinct minimum also near x=0.25. Magnetization
isotherms at 4.2 K for rapid-quenched samples with 0.19<
x<0.34 revealed the existence of considerable hysteresis,
suggesting the existence of spin-glass-like states. The tem-
perature dependence of low-field magnetization for the
same samples exhibited typical freezing behavior at low
temperatures, namely, an irreversibility of field-cooled and
zero-field-cooled magnetization. The freezing temperature
was found to increase with increasing Mn content x.

Key words: Ni;_,Mn, (x = 0-0.52), high-field magneti-
zation, cluster glass, rapid-quenched ribbons, atomic order-
ing, high-field susceptibility
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Fig. 1 Magnetic moment of rapid-quenched (Q) and
annealed (A) Ni;_.Mn, alloys at 4.2 K with x=0.19, 0.20,
0.21, and 0.27.
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Fig. 2 Magnetic moment of rapid-quenched (Q) and
annealed (A) Ni;—,Mn, alloys at 4.2 K. (a) x=0.29 and
0.34; (b) x=0.38, 0.42, and 0.47.
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Fig. 3 Spontaneous magnetic moment us at 4.2 K as a
function of x. Data points by Kaya and Kussman,?
Piercy and Morgan,? and Tange et al.? are also plotted
for comparison. Open and solid symbols denote as-
quenched and annealed samples, respectively.
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Fig. 4 High-field susceptibility xyr at 4.2 K as a func-
tion of x. Data points deduced by Okuda et al.'® from
pulsed-field measurements for disordered sample are
also plotted.
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Fig. 5 Temperature dependence of field-cooled (FC)
and zero-field-cooled (ZFC) magnetization for rapid-
quenched Ni,_,Mn, with (a) x=0.19, and (b) x=0.21.
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Fig. 6 Temperature dependence of field-cooled (FC)
and zero-field-cooled (ZFC) magnetization for rapid-
quenched Ni;_,Mn, with x=0.27, 0.29, and 0.34.
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Fig. 7 Magnetic phase diagram of temperature versus
composition for disordered Ni;_,Mn,. Data by Abdul-
Razzaq and Kouvel® are also shown, where T¢, T, and
T denote Curie temperature, spin-glass (SG) freezing
point, and reentrant SG transition point, respectively.
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