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ABSTRACT Zero field cooled (ZFC) and field cooled (FC) magnetization as a function of tem-
perature of itinerant ferromagnet SrRuO3 has been measured experimentally, in a sequence of applied
fields up to the coercive field, and also the major hysteresis loop at a sequence of temperatures which
span the ordered phase. The data have been analysed within the framework of a generalized version
of the Preisach model of hysteresis, which combines thermal fluctuations with the change of the free
energy barriers below Tc. The numerical simulations replicate all of the principal structural systematics
of the data, and yield details of the spectrum of Barhausen instabilities in this material.
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SEISBIEE R AR SR B 304 B M 0=0.5548 nm, b = 0.5551 nm, ¢ = 0.7830 nm. % #} SrRuO;
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Fig.1 XRD pattern (CuKs) of SrRuO3 at

room temperature
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g% A (FC) Wiiksa R E 1k Fig.3 Measurements of the major hysteresis
Fig.2 Measurements of the temperature depen- loop of SrRuQO;s; at several represen-
dence of the field cooled (FC) and zero tative temperatures (1 Oe = 1000/4m
field cooled (ZFC) moment of SrRuOj; A/m, 1 emu = 1073Am?)
in various applied fields h, (1 emu =
1073Am~2)
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Fig.4 Numerical simulations of the FC and

ZFC data in Fig.2
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Fig.5 Numerical simulations (solid curves) of
two representative measured hysteresis

loops (discrete points)
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Table 1 Preisach fitting parameters from ZFC/FC magnetization and hysteresis loops

Parameter FC/ZFC Loops
po/Am? 2x10718 2x10718
heo/kAm™! 413.8 413.8
Tco 0.8 0.6
oio/kA-m~1 8.3 8.3
r 0.3 0.28~0.32
I. 5.0 4.0
r. 20 15~20
Iy 0.3 0.3
A/m-A~1 0.00261 0.00143~0.00229
F 0.4 0.4
Msat/Am? 8x1074 8x1074
T./K 158 158
In(texp/70) 25 25




6 #A BB T, KRk StRuO; BEYERY Preisach ik 579

<10k (@ _ 400k, oo (b)
g W (T) 1 W,(0) e | ®r00010%° RN
€ | g
g s \
306} 2 240} o
E 3 e
% - § Hc(meos)t".b
©02f _ 80+ Q
5 w*(T)1W,(0) o

0 T T T 1 o 1 1 n n ! 1 1

0 40 80 120 160 0 40 80 120 160
TIK TIK

6 THEEREEL W, (T)/Wa(0) FAFKERE W™ (T)/Wa(0)(a) ARSI S1 He(meas) il &
BRI 55 11 he(b) SEERIXR

Fig.6 Temperature dependence of the mean anisotropy barrier W4(T')/Wa(0) in StRuOs ob-
tained from the numerical simulations, and the thermal fluctuation energy W*(T')/W ,(0)

(a) and the measured coercive field Hc(meas) and the model coercive field h. from the

numerical simulations (b)
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