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Abstract. Electrical resistivity measurements

of the alloy Ce(Feb.SAlo.Z)Z as a function of

temperature in the range of 1.5 to 300K shows

that the long range magnetic order of the CeF%

is destroied and that the spin glass phase appear with
3/2

a negative coefficient of T . The high residual re-

sistivity is also discussed.

Intermetallic pseudo-binary systems M(Fel—xAlx)Z with

rare earth M = Dy, Gd, Ho and Y have been investigated by means
of magnetic experiments |1|. Characteristics of a possible free-
zing like remanence and irreversible effects in magnetic beha -
vior are present in almost all of them.

There is little work done on these compounds, to our
knowledge, using electrical resistivity technique, the majority
being in canonical binary spin glasses of noble metal with 3d

transition metal |2]|. Some results in M(Fe XAlx)2 for Gd and

1_
Dy, in the Al rich side have been reported |3].
In a previous paper |4] we presented some results of

magnetization measurements as a function of temperature and

field for Ce(Fe0 8AlO 2)2. In this work we report electrical



resistivit& experiments on the same sample. The results are
in agreement with the magnetic behavior observed in |4| and
the spin glass or mictomagnetic resistivity dependence on tem
perature 1is discussed.

Arc furnace casting was used for the sample prepara-
tion (1.5 mm diameter and 1.2 cm long) with elements in stol -
chiometric composition. Casting was followed by annealling at
700C in argon atmosphere for one week. X-ray diffraction using
CuKa radiation shows that Ce(FeO.8A10.2)2 crystallises in cubic
MgCu2 (C15) structure with small amount of others phases. The
lattice parameter of 7.346 X was derived by least-square analy-
s1s using Nelson-Riley's extrépolation. This value is of the
same order of those found by Dwight |5].

The electrical resistivity f (T) was measured using
DC four-points probe method and over the temperature range
1.5 - 300K using Ge and Pt temperature sensors. Pressure con-
tacts are used. Measurements are made for decreasing and increa-
sing temperature and no thermal hysteresis was observed. Values
of p have uncertainties estimated to be about 1% maximum due
mainly to difficulties in measuring sample dimensions.

In the figure 1, the resistivity p versus temperatu-
re T curve and the lot of dp/dT versus T for Ce(FeO.SAlo.Z)Z
are shown. dp/dT was computed point by point in a three-point
span to a third-order polynomial fit.

The first point to observe 1is the strong contrast in
the overall behavior of p versus temperature for 20% Al if com-

pared with that of CeFe2 |6]. Also, the total variation is of



116 u cm for CeFe2 and of only 4.6 ﬁﬂ cm for the compound with
20% Al; Whereas the residual resistivity of CeFe2 is 4.2 yQ cm .
1t reaches to 146.3 uyQ cm for Ce(FeO.SAlo,z)Z'

As the temperature decyeases from 300K, the resisti-
vity drops till 152K and increases with further decreasing of
temperature, with the appearance of a minimum at this tempera-
ture. By the dp/dT curve we can see that no transition from
long range order to paramagnetic phase was observed. We can
explain this behavior in the {ollowing way. With initial de-
creasing of temperature the alloy shows a tendency to order
magnetically, but without reaching a true long range magnetic
order and, as the temperature 1s lowered, this process is inhi
bited by a mechanism that introduces disorder and the resisti-
vity increases. These results are in accordance with previous
magnetization measurements in the same sample |4],

It is known that, in general, critical temperatures
determined by magnetic experiments are slightly larger than
that by electrical resistivity |[7]|. With this fact in mind, we
can say that the magnetic features of the p versus T curve are
the same as those evidenced by the magnetization versus tempe-
rature curve |4| , where a broad peak appears at 165K, and
where linear variation of magnetization with field, between
85 and 165K, is observed.

Also, in the high temperature range, we can remark
the very spread maximum in dp/dT as a reflex of the negative
curvature of the p versus T curve, this behavior has been

already observed in CeFe, |6].



The p versus T curye at‘low\tempe;ature is shown in
figure 2, Magnetization measurements in the same sample have
shown the existence of freezing, spin glass or mictomagnetic
phase, characterized by a peak at Tf = 12.5K with remanence and
irreversible effects below this temperature.

Usually, in the dilute spin glass or mictomagnetic
systems and also in some concentrated alloys |8] the resisti-

3/2 followed by a broad maximum. The

vity behaves initialy as T
correlation between the maximum of dp/dT and the temperature of
freezing is also observed. Our results show the inverse of this
behavior. In decreasing temperature, the resistivity passes
through a minimum at 40K, increase as —TS/2 and a maximum
appears at lower temperature. The freezing temperature of 12,5K,
given by the peak in the susceptibility, corresponds to a mini-
mum in dp/dT. An example of a negative coefficient is discussed
by Rivier |9] as an effect of the additional electrostatic po-
tential in more dilute alloys,

Another effect of the existence of the spin glass or
mictomagnetic phase is that the p versus T curve presents some
values below the residual resistivity. This means that the con-
tribution of this phase to the residual resistivity must be con-
sidered. An estimate calculation based on the CeFe2 resistivity
and on some hypothesis about the phonon scattering variation and
in magnetic resistivity was made |10]. From this estimate we
obtain that 22.8 uQ cm of the residual resistivity is due to
the clusters in the freezing phase and that the normal residual

resistivity 1is of 123.5 uQ cm. This large value is due to the

addition of Al to CeFe, which introduces a large potential V4,



increasing, consequently, the electrical resistivity.

On the other hand at high temperature where these
clusters do not exist, and using the Matthiessen rule with the
corrected residual resistivity, a spin disorder resistivity of
17.3uQ cm was obtained. As expected this value is much lower
than that of 87 u@ cm for CeFeZ.

In conclusion, the substitution of 20% Fe by Al in
CeFe2 not only destroys the long range magnetic order, but also
gives rise, at low temperature, to a spin glass or mictomagne-
tic phase. We note that this concentration is lower than that
for Y(Fel_XAlx)2 where irreversible effects occur, that 1is,
about x > 0.25.

We intend to study next how this behavior of the re-

sistivity varies with Al concentration.
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CAPTIONS

Fig. 1 - Temperature variation of the electrical resistivity of

Ce(Feo’gAlo,z)z and its coefficient dp/dT.

Fig. 2 - Low temperature p versus T curve and dp/dT. Insert, the
3/2

p versus T curve.
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