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Ahstract

We study here the competition among the spin glass (50), antiferromagnetism (AF ) and the Kondo effect i a model
which consists of two Kondo sublattices with both o Kondo coupling fg and a random imeraction that couples the
locahzed spms of dilferent sublattices with amtilerromagnetic mean Jy and standard deviation Jf. The oblamed phase
diagram shows the sequence of phases SG, AF and a Kondoe state {or mereasing Kondoe coupling Jy m qualiative

agreement with the experimental data of CesAuy_,Co Siy allovs.
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The existence of disorder ond frustrotion con be a
source of non-teivial effects m Kondo lattice systems. For
instance, several cerium and wranom disordered alloys
have been foumd displaving a spin glass (50 phase,
antiferromagnetism (AF), lerromagnetism, non-Fermi
liquid behavior and o Kondo state (see Rel. [1] and
references theran), The sequence of phase transitions 1s
quite dependent on the temperature range and doping in
those alloys. Particularly, Ce,Awy_ Co, 81 exhibais, ot
low tamperature, a sequence SG-AF and non-magnetic
Kondo phaze with mereasmg Coball concentration 2.

The aim of this paper is to present a mean field theory
o deseribe the SG-AF phase transition ina maodel
which consists of two Kondo sublattices with an
mtrasne Kondo-like exchange imteraction and an mter-
site exchange interaction only between localized spins in
different sublattices [3]. Moreover, there 15 no hopping
of the conduction electrons between the two different
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sublattices. The Hamiltonian of the model is
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where ¢ and § sums run over the N sites of cach
sublattive. The ntersite interaction Jy s a random
variable with Gaussian distribution of mean — 20,/
and varianee 32077 /.

The spin varabls are given in fernmonic version as
combinations of creatwon and desiruction operators as
defined m Rel= [4,5], but modilied Tor the case of two
Konde sublattees, Therefore, the partition function can
be given by using Grassmann variables for the localwed
fermions ;. and the conduction ones o, (where
p=A B In the present approach. the stalw appros-
mation s mtensively used. The ree energy can he
obtaiived by wsme the rephaa trck. The methed appled
in the present approach, follows quite close to Rels. [4.5]
with the coupling between localieed magnetic moments
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Fig. 1. The phase diagram 7'/J versus Ji/J showing the
sequences of phases SG (Spin Glass), AF (Antiferromagnetism)
and a Kondo state. The variance J is kept constant. The dotted
line means the “pure” Kondo temperature.

treated like in Ref. [3] but in a fermionic version.
Further details will be given elsewhere [6]. Therefore, the
free energy can be found as
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where hi,p = ﬂ‘l[ V 2qp’éi,p + 2Zp’zi,p] - ﬂjomp’ (P?ép,)-
In our mean field description, the distinct regimes can
be identified by the behaviour of the Kondo order
parameter |4,| and the internal field %;, which depends
on the spin glass order parameter ¢y, the local
susceptibility y, = 7y and the magnetization my.
The solutions for the order parameters equations
identify the phases: AF corresponding to mu =
—mp#0, SG for g,#0 and a Kondo state given by
|2, #0.

As the intrasite and the intersite exchange (see Eq. (1))
cannot be considered completely independent from each
other [7], we introduce a relationship between Jy and Jx:
Jo/J = alJx JT).

The results are given in a phase diagram 7'/J versus
Jk/J (see Fig. 1) which shows that increasing Jx favors
the sequence of phase transitions SG-AF-Kondo
state. If Jx is related to the cobalt doping in the
alloy CeyAu;_,Co,Si;, the phase diagram shown in
Fig. 1 is in good agreement with the experimental
sequence of phase transitions at low temperature [2].
Thus, our results can explain the sequence of phase
transitions at low temperature for Ce,Au;_,Co,Siz if
we assume that it is valid to associate Jg with the
cobalt doping and the relationship between Jx and Jj
given above.
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