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Abstract. We present electrical resistivity and specific heat measurements of alloys on the Rh rich side
of the phase diagram of the Ce(Rh1−xPdx)2Si2 system. We compare these results with those obtained at
intermediate and low Rh concentrations. The analysis of the concentration and temperature dependence of
the entropy and of the scaling behaviour of Cel(T ) and ρ(T ) clearly confirm a separation of the magnetic
phase diagram into two regions: the region x ≤ 0.3, showing a concentration independent characteristic
temperature for the 4f -electrons with T0 ≈ 45 K, while for x > 0.3, T0 decreases to T0(x = 1) ≈ 15 K. At
low Pd-content, TN decreases very rapidly from TN = 36 K in pure CeRh2Si2 to TN = 18 K at x = 0.1.
With higher Pd concentration TN stabilizes at TN ≈ 15 K whereas the magnitude of the anomalies in
Cel(T ) and in the susceptibility around TN are further reduced and disappear at x ≈ 0.3. This differs
from the behavior found on the Pd-rich side, where TN decreases continuously to zero with increasing
Rh content. The pronounced differences observed between both phase boundaries and the drastic effect
of doping on the Rh rich side suggest an itinerant character in CeRh2 Si2, in contrast with the localized
character of CePd2Si2. Further evidence for the itinerant character of CeRh2Si2 is given by the ρ(T )
dependence observed for x ≤ 0.3, which scales with ρ(T ) of the prototype itinerant compound YCo2.

PACS. 71.10.Hf Non-Fermi-liquid ground states, electron phase diagrams and phase transition in model
systems – 71.27.+a Strongly correlated electron systems; heavy fermions

1 Introduction

The exceptionally high Néel temperature of CeRh2Si2,
TN = 36 K [1], remains a puzzling question after almost
twenty years, because it has escaped the many attempts
of explanation based on mechanisms applicable to other
Ce intermetalic compounds. The exceptional magnitude
of this TN can be appreciated by comparing it with that
of GdRh2Si2 (TN = 90 K) using the de Gennes factor [2],
from which a difference of nearly two orders of magnitude
is to be expected. The main difficulty for finding a real-
istic description of this compound is related to the fact
that it lies within the as yet poorly defined boundary be-
tween the applicability of either local or itinerant models.
In the local scenario, f -orbitals are not considered to be
hybridized with ligand-orbitals, forming purely localized
states. Magnetic exchange is then mediated by RKKY
interaction. In the itinerant scenario, the hybridized f -
ligand orbitals form extended states in the same way as
d-electrons do. Magnetism is then described within spin-
fluctuation and Stoner theory. In the case of CeRh2Si2,
there are specific arguments in the literature supporting
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each type of model. For the localized moment scenario,
one finds that: i) the ordered magnetic moment along the
c-axis [3] (mo

∼= 1.5µB at T = TN/3) is close to that of
a Ce localized moment, after correcting for crystal elec-
tric field effects (CEF); ii) the previously reported spe-
cific heat jump [4] at T = TN, ∆Cel(TN) = 10 J/molK,
is close to the value for a local doublet system in a mean
field theory; iii) in coincidence, the related entropy gain
∆S(TN) ≈ R ln 2 is close to the value expected for a dou-
blet ground state (GS). Although a two step metamag-
netic transition (observed at 26 tesla) was taken as ev-
idence for a local moment system [5], this argument is
not conclusive because metamagnetic transitions are also
predicted for anisotropic itinerant systems [6], a strong
anisotropy being a clear property of the system at hand [5].
Recent de Haas-van Alphen experiments were suggested
as support for the local scenario at ambient pressure and
for the itinerant scenario above the critical pressure where
the antiferromagnetic order disappears [7]. However these
results are not conclusive because the Fermi-surface exper-
imentally observed at ambient pressure is much more com-
plex than the calculated one, probably due to the effect
of the magnetic order. Furthermore, as explicitly stated in
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reference [7], the calculated Fermi-surfaces are very similar
for the localized and the itinerant scenarios.

A strong mixing between the Ce-4f and conduction
states supporting the itinerant description was recog-
nized early-on from the large Curie-Weiss temperature [3]:
θW = −70 K, suggesting a Kondo temperature (TK) even
larger than TN for this compound, though the strong
anisotropy was observed in magnetic susceptibility (χ)
and thermal expansion on single crystals [8] with θW‖c ≈
−40 K (in the c direction) and a value four times larger
in the basal plane. On the other hand, TK ≈ 33 K was
obtained from the width of the quasi-elastic line in inelas-
tic neutron scattering [9], whereas NMR results suggest
a much higher value of TK ≈ 100 K [10]. Recent neu-
tron scattering experiments showed a single q antiferro-
magnetic structure below TN = 36K and a 4-q structure
below a second transition at 25K. Under pressure, the
value of the ordered moment was found to decrease pro-
portional to TN , indicating an itinerant character for the
magnetism [11]. From the Si-NMR results a much smaller
magnetic moment (mo = 0.22µB) is estimated which,
together with the high TN value, suggests an itinerant
character for the CeRh2Si2 magnetic ground state. The
large difference in mo determined in neutron diffraction
and Si-NMR experiments was attributed to the different
characteristic times of these measurements, suggesting a
dynamic nature for the magnetic order. Above TN, the
electrical resistivity (ρ) increases with a characteristic en-
ergy scale of T0 ≈ 200 K, larger than TN but comparable
to the expected CEF splitting [5]. These values, together
with the ρ(T ) variation under pressure, support the argu-
ment that band spin fluctuations contribute significantly
to the conduction electron scattering [12].

Within the scope of a Doniach-type description [13],
CeRh2Si2 is a paradigmatic case. With the highest TN

value among the CeT2Si2 compounds it has to be placed
at the top of the Doniach diagram [14]. Such a position is
consistent with the TN evolution of the CeRh2(Si,Ge)2 sys-
tem [15], where the increase of the volume due to the sub-
stitution of Si by Ge leads to a decrease in the value of TN.
This argument is complemented by the pressure depen-
dence measurements on stoichiometric CeRh2Si2, which
also show a decrease in TN down to about 10K at ap-
proximately 1GPa and the disappearance of the related
anomaly above that pressure [16]. However, when the com-
parison is performed with respect to other CeT2Si2 com-
pounds it becomes contradictory in terms of the absolute
TN and TK values, because for T=Rh the Kondo tempera-
ture is much larger than that for T=Pd or Cu, despite the
fact that these compounds have a “less magnetic” behav-
ior [14]. The pressure effect shows that, despite the high
TN value, the magnetic order breaks down at the lowest
pressure value within this family of Ce-compounds. The
extreme sensitivity of this magnetic interaction is also ev-
ident with respect to GdRh2Si2 (there 1GPa reduces TN

by only 10% [2]), or CePd2Si2 (which requires a pressure
three times higher to suppress the magnetic order despite
the fact that TN is three times lower [17]).

At present, the large amount of information accu-
mulated on CeRh2Si2 is not conclusive enough to eluci-
date whether this compound has to be considered as local
or itinerant in its magnetic behavior. This ambiguity is
mainly related to the fact that it is placed at the pecu-
liar position where the energies associated with compet-
ing parameters, like TN and TK, are comparable. New in-
dependent information can be provided by studying the
evolution of this system when those parameters are con-
tinuously modified driving the compound to a more lo-
cal scenario. This purpose can be achieved only by se-
lective alloying, because pressure increases the itinerant
character by increasing the hybridization. The chance to
enhance the local character is provided by partial substi-
tution of Rh with Pd in the Ce(Rh1−xPdx)2Si2 system,
which was recently shown to form continuously [18]. A
preliminary investigation indicated a complex magnetic
phase diagram [19]. Taking advantage of the fact that
CePd2Si2 behaves as a localized magnet, a direct com-
parison of both ends of the Ce(Rh,Pd)2Si2-phase-diagram
should give more information about the nature of the mag-
netic state of CeRh2Si2.

2 Experimental and results

For the present detailed study, further samples on the
Rh rich region and some reference La(Rh1−xPdx)2Si2 al-
loys were prepared following the same sample preparation
procedure and experimental techniques described previ-
ously [18,19].

Due to its sensitivity to the nature of the electronic
scattering, the electrical resistivity is one of the phys-
ical properties to be investigated when a distinction
between a local and an itinerant electronic character is re-
quired. As reported in Figure 1, in this system the temper-
ature dependence of the electrical resistivity, ρ(T ), shows
quite different features for both concentration extremes.
Due to microscopic cracks in the sample, the geometri-
cal factor, and consequently the absolute resistivity val-
ues, cannot be determined unambiguously. Therefore the
ρ(T ) values were normalized at 250K to permit a better
comparison. As already mentioned in reference [5], in sto-
ichiometric CeRh2Si2, ρ(T ) increases continuously with a
characteristic energy scale of approximately 100K. This
behavior persists up to 30% of Pd doping, but above that
concentration another relative maximum develops at low
temperature (at approx. 20 K, as seen in Fig. 1b). This
maximum becomes more pronounced with increasing Pd-
content. The main feature is that the temperature of both
resistivity maxima practically do not change with con-
centration, while the relative strength of the electronic
scattering changes significantly. On the Pd rich side, the
double maximum typical for trivalent Ce intermetallics
compounds with TK � ∆CEF (CEF-splitting) is observed
(see Fig. 1b). The maximum at low temperature is at-
tributed to the electronic scattering by the GS while the
the maximum at higher temperature is attributed to the
excited CEF level, both being enhanced by the Kondo
effect [20].
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Fig. 1. Temperature dependence of the electrical resistivity
normalized to their values at 250 K. a) Samples with 0 ≤ x ≤
0.4 and b) between 0.5 ≤ x ≤ 0.8. Inset: scaling of the ρ(T, x)
dependence for the Rh-rich samples with ρ(T ) normalized at
T = 40K and 300 K. ρ(T ) of YCo2 compound is also included
for comparison. The data of the x = 0 sample was taken from
reference [12].

The temperature dependence of the electronic con-
tribution to the specific heat (Cel/T ) at low Pd doping
(0 ≤ x ≤ 0.2) is shown in Figure 2. This contribution
was evaluated from the measured specific heat (Cp/T )
as: Cel/T = Cp/T − Cph/T , where Cph/T is the phonon
contribution extracted from La isotypic compounds with
x = 0, 0.2, 0.4 and 1. As it can be seen in the upper
part of Figure 2, the Ce-based samples on the Rh-rich side
(0 ≤ x ≤ 0.2) show quite similar Cp/T values at T ≥ 40 K,
in coincidence with the isotypic La-based samples. In con-
trast, from x ≥ 0.4 Cph(T )/T increases with x after a
drastic enhancement between x = 0.2 and 0.4. This non-
monotonous variation of Cph upon Pd doping suggests a
change in the phonon spectrum around x = 0.3.

Our sample of pure CeRh2Si2 shows a larger jump at
TN, ∆Cel(TN) = 15 J/mol K2, than previously reported in
the literature [4], which exceeds the mean field prediction.
This peak in Cel/T at TN is better observed in thermal
expansion [8], and is probably related to the opening of
a magnetic excitation gap due to the strong Ising-type
anisotropy of this compound. A further weak anomaly
associated with the change of the magnetic propagation
vector is also observed at 25K [21]. A small amount of
Pd (x ≤ 0.1) leads to a strong decrease of TN and a pro-
nounced broadening of the anomaly in Cel(T ). This broad-

Fig. 2. a) Measured specific heat up to 50K for some Rh-
rich and (doted curves) some La–reference alloys. b) Elec-
tronic contribution to the specific heat of the Rh-rich samples
(0 ≤ x ≤ 0.2). The solid curve (Crf/T ) is the function taken
as reference for the analysis of the entropy compensation (see
text).

ening indicates that Pd doping in CeRh2Si2 destroy the
coherence of the magnetic state quite strongly. Further in-
crease of the Pd concentration (0.1 ≤ x ≤ 0.4) leaves the
temperature of the maximum almost unchanged but re-
duces the size of the anomaly, which eventually disappears
between x = 0.3 and x = 0.4. Due to the broadening, the
analysis of the anomaly in Cel(T ) does not lead to a reli-
able determination of TN(x). More precise values can be
obtained from the susceptibility by looking at the deriva-
tive d(χ T )/dT and defining TN as the temperature of the
maximum (see Fig. 3). This demonstrates very clearly the
rapid drop of TN from 36K in pure CeRh2Si2 to 18K
at x = 0.1 and then the levelling off at around 15 K for
x ≤ 0.2 (see also the phase diagram in Fig. 7). This is
in sharp contrast to the Pd-rich region, where TN drops
monotonously with increasing Rh content and extrapo-
lates to 0K at x = 0.65. The broadening of the anomaly
is also much less pronounced on the Pd-rich side. The
disappearance of the anomaly without a concomitant de-
crease of TN to 0 K on the Rh-rich side indicates that the
degrees of freedom involved in the magnetic transition as
well as the free energy gained in that transition decrease
with Pd content and eventually vanish, whereas TN and
thus the strength of the magnetic interaction still has a
finite value.
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Fig. 3. Plot of the derivative of χ⊥×T as a function of temper-
ature and concentration in order to better determine TN(x) on
the Rh-rich side. The magnetic response for field perpendicular
to the textures was taken from reference [18].

The much stronger suppression of the magnetic order
by Pd doping in CeRh2Si2 compared to the effect of Rh
doping in CePd2Si2 is not due to a stronger lattice dis-
order on the Rh-rich side. This is evidenced by the com-
position dependence of the residual resistivity ρ0, which
was inferred from the composition dependence of the re-
sistivity radio RRR, since a reliable determination of ρ0

was prevented by the large amount of cracks in the alloy-
samples. ρ0(∝ 1/RRR) increases more slowly with doping
on the CeRh2Si2 side than on the CePd2Si2 side, showing
a broad, asymmetric maximum between x = 0.5 and 0.8,
this maximum being shifted towards the CePd2Si2 side.

Within the intermediate concentration region (0.3 <
x < 0.7), Cel(T )/T is well described by a logarithmic de-
crease, with a downward curvature at low temperature, as
typically observed in systems lying close to a magnetic in-
stability [22]. The low temperature Cel/T value increases
proportionally to the Pd-concentration up to x = 0.7,
where the onset of the magnetic order of CePd2Si2 is ob-
served.

3 Discussion

Since the intrinsic differences of the doping effect on TN

has been established between Pd and Rh rich sides, we
shall analyze further properties to gain insight into the
nature of the ground state on both extremes of the alloy
system. The most important parameter is the characteris-
tic energy related to the delocalization of the 4f-electrons.
A rough idea about its dependence on the composition
can be obtained by looking at the evolution of the entropy.
In Figure 4a, we show the entropy gain as a function of
temperature up to 50K on the Rh-rich side, and in Fig-
ure 4b that of the intermediate and Pd-rich samples up
to 14K. Within the experimental dispersion, the entropy
gains in the Rh-rich samples merge above the respective
TN(x) into a common curve. As it will be shown later, this

 

 

 

 

Fig. 4. Evolution of the temperature dependence of the mag-
netic entropy as a function of Pd concentration. a) Low Pd
content and b) intermediate and high Pd concentration. The
continuous curve (Srf ) represents the entropy related to the
reference curve Crf/T proposed in Figure 2.

curve can be described by a simple function which relates
the results in the Rh-rich samples to those at intermedi-
ate and high Pd-contents. The merging to a common func-
tion means that one can define a magnetically-non-ordered
state (hereafter, normal state) for all the Rh-rich samples.
The temperature dependence of the (electronic/magnetic)
entropy ∆S(T ) of this normal state corresponds to the
common function and determines the entropy observed at
TN(x) for a given composition. This is a result expected in
the case where one energy scale determines ∆S(T ) (and
thus Cel(T )/T or Crf/T as in Fig. 2b) of the normal state
while a second independent energy scale determines the
ordering temperature. This can be compared with some
quasi one-dimensional spin systems, where the Cel(T )/T
of the normal state is determined by the intrachain ex-
change and TN by the interchain exchange, or for a su-
perconductor (or a Spin Density Wave) where the normal
state Cel(T )/T is determined by the electron density of
states (i.e., the band width) whereas TC (or TSDW) is de-
termined by the interaction between the quasiparticles. In
those cases, the change of the ordering temperature TC

(TSDW) leads to a change of the entropy at TC (TSDW) in
accord with the temperature dependence of the entropy of
the normal state. However, this would not be the case in a
purely localized three-dimensional antiferromagnet where,
reducing the exchange strength (and thus TN) would not
change the entropy collected at TN. Therefore this result
is a very strong indication that in the Rh-rich region there
is a characteristic 4f -energy which is independent of the
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Fig. 5. Scaling of the specific heat as a function of a nor-
malized temperature t = T/T0. Inset: Evolution of the two
fitting parameters T0 and E as a function of Pd doping in the
0.4 ≤ x ≤ 1 range.

composition. This characteristic energy governs the nor-
mal state and it is not related to the magnetic order but
to the hybridization energy of the 4f -electrons.

In contrast to the Rh-rich region, the entropy gain in
the intermediate and in the Pd-rich regions increases con-
tinuously with the Pd-content. This indicates a continuous
decrease of the characteristic energy with increasing x for
x ≥ 0.4. A more precise analysis can be performed by fit-
ting the Cel(T )/T data of the samples with 0.4 ≥ x ≥ 1
using a scaling formula proposed for systems close to
a magnetic instability [23], Cel/t = −D log(t) + E T0

with t = T/T0, T0 and E being two free parameters
corresponding to a characteristic energy and the linear
background contribution to the specific heat, respectively.
D = 7.2 J/molK is kept fixed and is related to the entropy
included in the log(T ) contribution, this entropy amount-
ing to ≈ 1/2 ln 2 at T0. In reference [23], it was demon-
strated that with this value of D, the specific heat of many
Ce-based-NFL systems can be fitted giving T0 values very
close to those obtained in other measurements, e.g. neu-
tron scattering. The fitting and the concentration depen-
dence of T0 and E are shown in Figure 5. T0 decreases con-
tinuously from 40K at x = 0.4 to 15K at x = 1.0, whereas
E increases continuously from 40 to 100mJ/molK2. The
corresponding ∆S(T ) and Cel(T )/T curves are shown as
reference functions in Figure 4b (continuous line) and Fig-
ure 5 (straight line), respectively. The fitting parameters,
obtained for x = 0.4, can be used to fit the entropy of
the common normal state observed in the Rh-rich region
indicating that, despite the change of regime, there is a
smooth evolution of the normal state from the x < 0.4 to
the x > 0.4 region. One should notice that the T0 value
we obtain for CeRh2Si2 and CePd2Si2 (42K and 15K, re-
spectively) are close to the TK values of 33K and 10K
given by the inelastic neutron scattering [9]. This sup-
ports the applicability of the scaling formula. The scal-
ing further implies that, in the absence of magnetic order

(i.e., in the concentration range 0.3 < x < 0.7), Cel/T
is inversely proportional to T0 at very low temperatures,
as in the single ion Kondo model for TK. For the sam-
ples showing magnetic order this is no longer true, since
part of the degrees of freedom contributing to Cel/T con-
dense into the magnetic state. Thus the analysis of the
composition dependence of ∆S(T ) and Cel(T )/T demon-
strates a continuous evolution of the normal state from
pure CeRh2Si2 to pure CePd2Si2. Nevertheless, a clear
break in the x-dependence of the characteristic energy T0

occurs at x = 0.4, since T0 is constant for x < 0.4 but
decreases continuously for x ≥ 0.4. This change of regime
underscores the different nature of the Ce ground state in
both concentration limits.

As mentioned before, no discontinuity in the crys-
talline parameters is observed in this system [18]. The
“c/a”-ratio, as was already mentioned, undergoes one
of the largest variations observed among the Ce 122 in-
termetallics with ThCr2Si2 type structure [24], changing
from c/a = 2.49 for CeRh2Si2 to 2.33 for CePd2Si2, with
a weak variation in the slope at x = 0.3. A concomi-
tant modification in the magnetic structure is observed
between CeRh2Si2 (with the moments ordered along the
c-axis) and CePd2Si2 (with the staggered magnetic mo-
ments on the basal plane) [21]. Such a drastic difference
makes a continuity in the LRMO between both stoichio-
metric extremes unlikely. One would instead expect a
disordered or frustrated magnetic region between those
phases, but our results show that also the character of the
f-electron localization is changing.

Further information can be obtained from a more de-
tailed analysis of the resistivity, since its temperature
dependence is dominated by the effect of the magnetic
scattering. On the Rh-rich side, a clear scaling in the
ρ(T, x) dependence can be observed when the measured
ρ(T ) is normalized to its value at 40K right above TN(x =
0) and at high temperature, i.e. (ρ(T ) − ρ40 K)/(ρ300K −
ρ40K), as displayed in the inset of Figure 1a. This scal-
ing holds only for the alloys that show magnetic order
(i.e. x ≤ 0.2), indicating that the magnetic component
involved in the electronic scattering has a different nature
for the low Pd doping range than in the intermediate re-
gion. It is worth noting that the resistivity of YCo2 [25], a
prototype of band spin fluctuation systems, fits into this
scaling, as shown in the inset of Figure 1a. This is a strong
evidence for the itinerant character of the electronic prop-
erties of these alloys. Such a scaling also supports the fact
that the energy which characterizes the Rh-rich region
does not change with concentration. Despite its relatively
large curvature, the ρ(T ) dependence cannot be attributed
to an intermediate valence behavior (like in CeRh2 for ex-
ample [26]) because of LRMO at lower temperature.

The disappearance of the magnetic order is connected
with a profound change in the low energy excitations. This
is evidenced in the resistivity, which at low temperatures
was found to follow a power law ρ(T ) = ρ0 + a T n with
an exponent n that changes systematically with composi-
tion. As an example we show in Figure 6 the temperature
dependent part of the resistivity, ∆ρ(T ) = ρ(T ) − ρ0, in
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Fig. 6. Power law temperature dependence of the magnetic
component, ∆ρ(T ) ∝ T n, of the electrical resistance in the low
temperature region in a double logarithmic representation for
the 0.15 ≤ x ≤ 0.5 range. Inset: evolution of n(x).

 

  

Fig. 7. Magnetic phase diagram as a function of Pd doping (x),
showing the region of the magnetic ordered phases (LRMO),
the transition region (shadowed area) and the evolution of the
normalized scaling factor T0(x).

a log-log plot for the concentration range 0.15 ≤ x ≤ 0.5.
Here, the disappearance of the magnetic order leads to a
strong decrease of n to values close to 1, characteristic for
non-Fermi Liquid systems [27]. For x < 0.2 and x > 0.6
we found values of n larger than 2 as expected for com-
pounds showing LRMO. The inset of Figure 6 shows the
composition dependence of the exponent n.

The present investigation of the Ce(Rh1−xPdx)2Si2
system allows us to propose a more detailed phase dia-
gram. We have included in Figure 7 the magnetic phase
boundaries, TN(x) and the evolution of the characteris-
tic energy T0 as deduced from the scaling of Cel(T )/T .
The change in the evolution of T0, as deduced from the
Cel(T )/T and ρ(T ) results, suggests the division of the
magnetic phase diagram into two regions with a crossover
region between x = 0.3 and x = 0.4 (hatched area). On
the Rh-rich side, a strong decrease of TN(x) coexists with

a constant T0, while the suppression of the magnetic or-
der occurs at a finite TN in the crossover region. On the
Pd-rich side of the crossover region, T0 decreases continu-
ously with increasing x, with the slope becoming weaker
once the magnetic order appears. The part of the phase
diagram on the right (Pd-rich) side of the crossover re-
gion corresponds to that expected for a transition from a
non-ordered to a magnetically ordered Kondo-lattice sys-
tem. Simple models, like that proposed by Doniach, pre-
dict a monotonous decrease of TN with increasing TK in
the vicinity of the transition, just as observed here for in-
creasing Rh doping in CePd2Si2. Therefore this part of
the phase diagram is in agreement with the present pic-
ture of CePd2Si2 as a localized antiferromagnet. In con-
trast, that part of the phase diagram on the left (Rh-rich)
side of the crossover region cannot be explained within
such a localized Doniach-model, since the magnetic order
is suppressed without a concomitant increase of the char-
acteristic energy. There, the scaling of the resitivity with
that of YCo2 and the evolution of the entropy with doping
support an itinerant type of magnetic order. In itinerant
systems, nesting properties are essential for the occurrence
of magnetic order. Disorder, by smearing out the Fermi-
surface, shall have a much stronger effect on the magnetic
ordering than in localized systems, especially if the or-
dered state is close to the stability limit. This is certainly
the case for CeRh2Si2 as shown by the strong suppres-
sion of the LRMO with pressure (one order of magnitude
larger than for CePd2Si2). Then, the rapid suppression
of the magnetic order upon Pd-doping despite a constant
characteristic energy can easily be accounted for by the
disorder due to the doping.

4 Conclusions

The main result of this investigation is that the Rh-rich
and the Pd-rich parts of the Ce(Rh1−xPdx)2Si2 system be-
have very differently. On the Pd-rich side, increasing the
Rh-content leads to a pronounced increase of the charac-
teristic 4f -energy T0 and a concomitant continuous de-
crease of TN down to 0K. This side of the magnetic phase
diagram corresponds to the predictions of models based on
localized f-electrons, supporting the current interpretation
of a localized antiferromagnetic state in CePd2Si2. In con-
trast, on the Rh-rich side, Pd doping leads to a continuous
decrease of the degrees of freedom involved in the magnetic
ordered state and to the disappearance of the magnetic
state at a finite TN, despite the fact that the characteris-
tic energy T0 is not affected by the Pd-doping. This points
to an itinerant type of magnetic order in CeRh2Si2, which
is destroyed by the disorder introduced by the Pd-doping.
Further evidence for the itinerant character is that ρ(T ) in
the Rh-rich region scales with that of YCo2, a prototype
band spin-fluctuation system. The change of slope in the
dependence of T0 on composition between x = 0.3 and
x = 0.4 suggests that the change from the itinerant to the
localized regimes takes place in that region. In the inter-
mediate region 0.4 < x < 0.6, we observe in ρ(T < 5 K)
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a power law with an exponent n close to 1, which we at-
tribute to the disorder induced by the alloying and to the
absence of long range magnetic order.
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