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Time variation of magnetic property has
been extensively investigated in the spin-
glass study. In a system without random-
ness or imperfections we have not thought
to observe a time variation of magnetic
structures in an attainable time scale. We
report the first observation of a long-time
transformation of magnetic structures in a
non-diluted magnet CeIr3Si2.

A ternary compound CeIr3Si2 shows suc-
cessive magnetic transitions at TN1=4.1 K
and TN2=3.3 K. At T < TN2 it shows
three-step metamagnetic transitions below
H=1.43 T.[1,2] When a sample is rapidly
cooled below TN2, the magnetic Bragg
peaks corresponding to the medium tem-
perature (MT) phase ( TN2 < T < TN1 )
are observed. The amplitude of these Bragg
peaks gradually decreases as time goes on.
On the other hand, another group of Bragg
peaks corresponding to the low tempera-
ture (LT) phase ( T < TN2 ) gradually grow
with time. Figure 1 shows the time varia-
tions of the amplitudes of the MT and LT
phase signals measured at various temper-
atures. At T=0.7 K the MT-phase signal was
observed without detectable change up to
10 h and no LT phase signal was observed.

The time variations of the signal ampli-
tude are well expressed by simple expo-
nential functions with a characteristic time
t∗. The value of t∗ for each measure-
ment is posted in the figure. We analyzed
the temperature variation of t∗ in terms of
the Arrhenius model. The activation en-
ergy of the time variation was obtained as
Ea/kB =4 K.

Although the magnetic structure in each
phase has not been determined, we pre-
sume that the transition from the MT phase
to the LT phase is basically an incommen-
surate to commensurate phase transition.
We note that in the present measurements,
only the amplitude of Bragg peaks varied

with time. Neither the position nor the line
width of Bragg peaks showed appreciable
time variation. These results strongly sug-
gest that we have observed the change of
the volume fractions of two magnetic re-
gions with a commensurate and an incom-
mensurate structures.

We believe this is the first real-time ob-
servation of magnetic structural change in
a uniform magnetic system. In future ex-
periments with high intensity apparatus,
we will be able to observe the change of
domain size at very early stage of the time
evolution.
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Fig. 1. Time variations of the amplitude of the MT
and LT phase signals at various temperatures.
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