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HALL EFFECT IN KONDO ALLOYS CeCug__Alg
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Abstract. — We present Hall effect measurements on disordered Kondo alloys CeCusAl: (z = 1 and z = 2). Our results
at low temperatures cannot be accounted for by only skew scattering terms and support the existence of an additional

contribution from anomalous velocity effects.

The CeCus—_,Al; alloy series includes heavy
fermion (HF) system such as CeCusAl and CeCuszAlg
in which the temperature coefficient of the elec-
tronics specific heat respectively amounts to about
1.5 J/mol K2 and 0.5 J/mol K [1]. However, in con-
trast with the case of classical HF compounds, the dis-
ordered substitution of Al for Cu prevents the devel-
opment of coherence effects at low temperatures and
the behavior of the CeCusAl and CeCuszAl; alloys is
that of a collection of independent Kondo impurities.
This is shown in figure 1 by the continuous increase of
the resistivity for decreasing temperatures.

In this communication, we present Hall effect mea-
surements on CeCuqAl and CuCusAlz alloys. The
large anomalous Hall effect of the HF systems is gener-
ally ascribed to skew scattering and interpreted in the
existing single impurity skew scattering models [2, 3].
As shown recently, anomalous velocity contributions
could also be significant below the Kondo temperature
[6]. In ordered compounds such as CeAls [4], CeCus
[5], UPts [4], etc..., the single impurity skew scatter-
ing models accounts fairly well for the experimental
data at high and intermediate temperatures and very
poorly at low temperatures. But it is hard to establish
whether this discrepancy arises from the onset of co-
herence effects — not taken into account in the models —
or from the onset of anomalous velocity contributions.
The CeCus_.Al, alloys — without coherence effects -
are of interest to shed some light on this problem.

Figures 2 and 3 display the temperature dependence
of the initial Hall constant for CeCuqAl and CeCuszAl;
respectively. We do not find the usual behavior of
coherent HF compounds in which Ry presents a pro-
nounced maximum at about the onset temperature for
coherence and drops rapidly at lower temperatures.
This can be understood from the expression [3]:

Ru =Ry +v%p

where R¥? is the ordinary Hall constant, v%p is the

skew scattering contribution, ) is the reduced suscep-
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Fig. 1. — Resistivity vs. temperature for CeCusgAl and
CeCusAla.
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Fig. 2. ~ Initial Hall constant wvs. temperature for
CeCugAl. Inset: determination of the ordinary Hall con-
stant from the high temperature data. We find R%’d =~ 0.
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Fig. 3. — Initial Hall constant vs. temperatures for

CeCugAls. Inset: Determination of R‘}’I’d from the high tem-
perature data. We find: R‘;{d =~ 1.55 x 1072 Qcm/G.
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tibility (i.e. susceptibility over Curie constant) and p is
the magnetic resistivity. In our CeCus—_- Al alloys not
only x but also p continue to increase down to 1 K, so
that Ry is not expected to present the low temperature
drop of the coherent compounds. This has also been
found in other incoherent systems [7-9]. To test equa-
tion (1) we assume a temperature independent value of
Rgr¢ (derived as shown in the inset of Fig. 2 and 3) and
we plot the ratio r = (RH - R?}d) / xp as a function
of T in figure 4 and 5. Down to about 20 K, for both
CeCusAl and CeCusAls, the ratio r is approximately
temperature independent, which is in agreement with
equation (1) and an approximately constant value of
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Fig. 4. - (RH - R‘;{d) / px vs. temperature for CeCuyAl

(RF? = 0 for CeCuyAl ; p and x measured on the same
sample).
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Fig. 5. - (Ru-—Rg%)/px ws. temperature for
CeCu;;Alz(R'f{"d 2 1.55 x 10712 Qcm/G; p and x measured
on the same sample).
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the coefficient - [10]. Below about 20 K, in both sys-
tems, the ratio r increases steeply. This enhancement
of the Hall effect appears too strong to be merely ex-
plained by a change of the relatively small ordinary
Hall effect or by impurity effects. As a matter of fact,
we have also found systematic similar enhancements
in other incoherent HF systems (Cei—-La-Cus [8], ir-
radiated CeCu»Siz [9], ...). Such enhancements can
be due to a change of the coefficient of the skew scat-
tering term 7y below the Kondo temperature Tk (v is
expected to change by Tk) or by the onset of an anoma-
lous velocity contribution below Tk. As v is expected
to change very progressively around Tk [11], we rather
believe that the experimental data of figure 4 and 5
indicate the existence of anomalous velocity contribu-
tions to the Hall effect of HF systems at low tempera-
tures.
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