Journal of

ALLOYS
AND COMPOUNDS

Journal of Alloys and Compounds 408-412 (2006) 9-15

www.elsevier.com/locate/jallcom

Rare-earth intermetallic compounds at a magnetic instability

H.v. LohneysefP*, H. Bartol®, S. Drotzige?, C. Pfleidere#? 1,
O. Stocker, D. Souptel, W. Losef, G. Behf

@ Physikalisches Institut, Universitiit Karlsruhe, D-76128 Karlsruhe, Germany
b Institut fiir Festkorperphysik, Forschungszentrum Karlsruhe, D-76021 Karlsruhe, Germany
¢ Max-Planck-Institut fiir chemische Physik fester Stoffe, D-01187 Dresden, Germany
d Institut fiir Festkorper- und Werkstoffforschung, D-01069 Dresden, Germany

Available online 14 July 2005

Abstract

Rare-earth intermetallic alloys and compounds, in particular those with Ce or Yb, are often close to a magnetic instability. In particular,
CeCu_,Au, has become a prototype heavy-fermion (HF) system where, starting from not magnetically ordergdeafoping introduces
long-range incommensurate antiferromagnetismxfer x. ~ 0.1. At the critical concentration, the system experiences a quantum phase
transition (QPT). Here, the unusual magnetic fluctuations probed by inelastic neutron scattering lead to non-Fermi-liquid behavior, i.e.
to anomalous low-temperature thermodynamic and transport properties. Hall-effect measurements delineate the “bandstructure” of heavy
fermions across the critical concentratign\While most rare-earth HF compounds have a tendency towards antiferromagnetic ordgy; CeSi
presents one of the comparatively few cases exhibiting ferromagnetic order Bietew.5 K. In a search for a ferromagnetic QPT in HF
metals, we have studied the pressure dependence of the magnetization and the spontaneously ordered magnetig, whinknanishes
aroundp ~ 13 kbar.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction enhanced Pauli paramagnetism, Au doping introduces long-
range incommensurate antiferromagnetism for Au concentra-
In many rare-earth intermetallic compounds and alloys, tion x > x¢ ~ 0.1 [2]. This transition arises because the ex-
the strength of the conduction-electron—f-electron exchangechange interactiorny, can be tuned by composition, by virtue
interaction,/, can be tuned by composition or pressure, giving of the negative lattice expansion caused by the large Au radius
rise to either dominant Kondo or RKKY interactiofig. This [3]. Indeed, the long-range magnetic order can be suppressed
leads to heavy-fermion (HF) behavior when the energy scale by applying hydrostatic pressure,[4,5]. Hence, composi-
of the Kondo interaction is slightly larger than that of the tion and pressure can be employed to tune the delicate balance
RKKY interaction, and offers the possibility to induce a zero- between dominant Kondo or RKKY interactions. Of course,
temperature magnetic—nonmagnetic transition. for an anisotropic system such as CgClAu, with the or-
CeCu_Au, has become a prototype HF system where, thorhombic Pnma structure, anisotropy effects in.the p
starting from not magnetically ordered Cefwith strongly dependence of the lattice parameters have to be taken into
account. In addition, a small monoclinic distortion (<).5
. occurs forx < 0.14[2]. (For simplicity, we always use the
* Corrgspondlng author. Tel.: +.49 721 608 3450; fax: +49 721 608 6103. orthorhombic unit cell to denote the crystallographic direc-
E-mail address: h.vi@phys.uni-karlsruhe.de (H.v. Lohneysen). . . . "
! present address: Physik Department E21, Technische Uritersit tions.) A detailed study of this transition by means of ther-
Miinchen, D-85748 Garching, Germany. mal expansion measurements has shown that it is not related
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to the magnetic instability6]. A magnetic instability as in  the quasiparticles, goes to zero at the quantum critical point
CeCuw_,Au,, which can ideally be traced to absolute zero (QCP). In a model of a locally critical QPT, a “destruction”
temperature, offers the possibility of studying a magnetic of the Kondo resonance has been suggested which leads
quantum phase transition. In the vicinity of this transition, to critical local-moment fluctuation§17,18] Hall-effect
non-Fermi-liquid (NFL) behavior manifests itself as a strong measurements have been suggested to distinguish between
deviation of thermodynamic and transport properties from Hertz—Millis and Coleman-Si scenarifis].
Fermi-liquid (FL) predictions. For CeG@Aug. 1, the linear Weak residual interactions might break the delicate bal-
specific-heat coefficient = C/T acquires an unusual tem- ance between quantum liquid (Fermi liquid) and quantum
perature dependence,~ — In(7/ Tp), and theT-dependent  solid (magnetic order) at the QCP. For instance, there is in-
part of the electrical resistivithp = p — po, Wherepg is the creasing evidence for magnetic ordering in CgGccurring
residual resistivity, varies asp ~ T, withm ~ 1[2,7]. around 2mK[19]. The presence of a corresponding (very
In the spin-density-wave scenario, the NFL behavior ob- small) energy scale of course renders quantum fluctuations
served in HF systems at the magnetic—-nonmagnetic transitionirrelevant below that energy. In the present work, focusing on
arises from a proliferation of low-energy magnetic excitations experiments at higher temperatur&g; ~ 20 mK), we will
[8-10]. This transition, being induced by an external param- neglect this low-energy scale.
eter such as concentration or pressure, as mentioned above, While the competition between Kondo and RKKY
may in principle occur af’ = 0. If the transition is contin- interactions leads to antiferromagnetic order for the large
uous, it is driven by quantum fluctuations instead of ther- majority of rare-earth compounds, a few examples of
mal fluctuations in finiteF transitions. The critical behavior ~ ferromagnetic Ce compounds or alloys ex&1]. Here, we
of such a quantum phase transition (QPTYat O is gov- present measurements of ferromagnetic €gSP1] under
erned by the spatial dimensiarof incipient magnetic order  pressure, where the spontaneously ordered moment and the
and the dynamical exponentFor three spatial dimensions, Curie temperature can be driven to absolute zero around
the renormalization-group treatment by Mill& essentially 13 kbar. Previous experiments on polycrystalline GeSi
corroborates the previous predictions of the self-consistentsamples did not give a clear dependence of the ferromagnetic
renormalization (SCR) theory of spin fluctuatidi®]. The ordering under pressufg2].
case of 2D antiferromagnetic fluctuations (ile= 2,z = 2) In this paper, we will discuss recent experiments on
coupledtoitinerant quasiparticles with 3D dynamics has been CeCu_,Au, in the vicinity of x¢, i.e. 0< x < 0.3 which
worked out by Rosch and co-workdid]. The NFL features  address the following issues: (i) evolution of the ordered mo-

observed in CeCGy1 ,Auy, i.e.C/T ~ —In(T/ Tp) andAp ~ ment withx, (ii) exploration of the fluctuations away from the
T, can be nicely explained by this scenario. Indeed, inelastic critical concentration: ~ 0.1, (iii) first measurements of the
neutron scattering (INS) experiments performed er=a0.1 Hall constant acrosg:. We will also discuss magnetization

single crystal over a wide range in reciprocal space revealed ameasurements on Ca3i under pressure.
strong spatial anisotropy of the critical magnetic fluctuations,
thus suggesting the presence of quasi 2D fluctuafib2s

On the other hand, a detailed study of the energy and 2. Ordered moments, magnetic fluctuations, Hall
temperature dependence of the fluctuations carried out byeffect and coherence maximum across the critical
Schibder et al.[13,14] demonstrated convincingly/ T concentration in CeCug_,Au,
scaling of the dynamic susceptibility, indicating that taking
the Hertz—Millis theory at face value, one is in fact below The occurrence of antiferromagnetic order in CeGu
the upper critical dimension. Even more, th¢ T scaling Au, beyond a threshold concentratign~ 0.1 was inferred
comes with an anomalous scaling exponest 0.75 that is early on from sharp maxima in the specific heat and low-field
distinctly different from the Lorentzian response=£ 1). In

addition, this highly unusuat/T scaling (observed earlier 25 -

— with a different value ofx — for another NFL system, 8

i.e. UCu_,Pd, [15]) appears everywhere in the Brillouin 20 CeCushu, % \:\ -
zone, andr = 0.8 is even observed for tiiedependence of / N

the static uniform susceptibility (i.e& = 0, ¢ = 0) [13,14] < 15F N
This implies that the dynamics of the critical fluctuations = ol f N
is local, prompting Coleman et g14,16] to suggest that /

one is witnessing a more drastic variant of non-Fermi-liquid 05- 8 a0 single crystals
behavior than in the Hertz—Millis scenario applied to HF ,g/ 4 @ polycrystals
systems. The local criticality might signal that the heavy 05 s Y T Y

guasiparticles themselves, being composite objects arising
from the conduction electron—f-electron interaction, disin-
tegrate{14,16] Therefore: one might expect that the Kondo  Fig. 1. Dependenc of the@él temperatur@y, of CeCts_,Au, on Au con-
temperatureJk, being a measure of the binding energy of centrationx. 7y varies linearly betweem = x; ~ 0.1 andx = 1.
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Fig. 2. (a) Ordered magnetic moment of antiferromagnetic Ge\u, as

a function ofx as determined from elastic neutron scattering. (b) Magnitude
of the specific-heat anomalxC at 7y, giving a measure of the ordered
moment in a spin-density-wave scenarioC is normalized to the value
ACwE = L5R for an effectives = 3 system.

dc magnetizatiofi23,24] Forx > 0.1 the Neel temperature
T varies linearly withx up tox = 1, where the stoichio-
metric compound CeGéu is formed, with the Au atoms
completely and exclusively occupying the Cu(2) site of the
CeCy structure[25] (seeFig. 1).

The magnetic structure of CeguAu, was determined
for various concentrations between= 0.15 and 1 by
elastic neutron scatterinfg6]. For x < 0.4, the Q vector
of the incommensurate structure lies in tie* plane, e.g.
0 = (0.62500275) for x = 0.2, and hardly depends on
x [26,27] However, forx > 0.5 incommensurate order is

11

observed along the* axis, with Q = (0.5900). Assuming

a sinusoidal modulation of the magnetic moments, aligned
along the easy axis, we can estimate an average ordered
moment of 0.1-0.1ag/Ce atom forx = 0.2, and 0.3-0.45

for x=0.3. Forx =05 and 1,ux ~ 1.0 and 1.15ug/Ce
atom, respectively, is estimaté26]. The variation ofu(x)

as shown irFig. 2(a) and the change @ betweenx = 0.4

and 0.5 is contrasted in a remarkable fashion by the simple
linear Ty(x) dependence, which appears not to be affected
by either of these features. The 3D ordering Bragg peaks for
x = 0.15,0.2 and 0.3 are all located in tlyespace region of
the anisotropic fluctuations far= 0.1 [26] which therefore
can be viewed as precursors of 3D ordering.

What happens to the critical fluctuations if one moves
away from the critical concentration? The investigation of
magnetic fluctuations in CeGLi.e. not too far from the QCP,
has in fact a long historj28,29] Fig. 3 shows scans along
the ¢* direction in the reciprocat*c* plane forx = 0, and
0.2 as measured with an energy transfeliof= 0.15meV,
together with the data for the critical concentratios= 0.1
(hw = 0.1 meV) for comparison.

An important observation is that the peculigr de-
pendence of the fluctuations, nicknamed “rod&2] or
“butterfly” [14] persists tax = 0.2 as well as tor = 0 (see
Fig. 4, where a grey-scale figure of the dataFo§. 3 are
shown). We note that the present data for Cellave been
taken with much higher resolution than the previous data
[28,29] Apparently, therefore, the double-maximum feature
along a*, i.e. in (:00) scans (nhot shown), could not be
resolved in the early work. However, all data are compatible
with each other, taking the difference in resolution into
account. The fact that the “rod/butterfly” structure of critical
fluctuations in CeCglgAug 1 is present in pure CeG@uas
well, rules out disorder as an origin of this remarkable
feature of the quantum phase transition in CeGAu,.
That disorder does not qualitatively affect the QPT had
already been inferred from the fact that pressure tuning
the Neel temperature to zero far= 0.2 and 0.3 leads to

1.6 . e
700 s B AV, |
15wa&%
600485 g
Wy
5003}4‘% W
K

1000

] . }
e TR 500_2-8;}5%+|+ ?+++'+7+i%+_

vlnvwnl|i”nvlwn|p
o

c
G
£
8
c i AN +
g ‘ 800 1 a00f . M}fm 1
s s )
> 13 % ¢ ? ¢ ¢
£ 400 ﬁM M o + +
5 AN 600 1 3000, b m i
£ 300p-2 i) ¢ ’
c ) R * W ’ 7 }
S %
£ ogolt1 o T Tue | 400] ]
3L L ' 200} i 1
z S 255 1 L )

100}, ¥ CAMC 11 ‘ 1

g x=0 ¢ x=0.1 'ﬁ x=0.2
‘ ho=0.15 meV | 200+ hw=0.1 meV/ é; N ‘ ho=0.15 meV
-1 -05 0 05 1 -1 -05 0 05 1 -1 -05 0 05 1
(@) (hoO1) (b) (hoO1) (©) (ho O1)

Fig. 3. Inelastic neutron scattering scans in the reciproeéiplane of CeCgLAu, for (a)x = 0, energy transfdio = 0.15 meV, (b)x = 0.1,hw = 0.10 meV
and (c)x = 0.2, hw = 0.15 meV. Data were taken at the triple axis spectrometer IN 12 at the ILL Grenoble.
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Fig. 4. Grey-scale contours of inelastic neutron scattering intensity i*dieplane for the data dfig. 3(a—c).

the same specific-heat behaviéy T = aIn(Ty/T) at the ways. Taken at face value, the sign changergf0) sug-
critical pressurepc, of about 4 and 8 kbar, respectively, with gests a transition from a hole-like to an electron-like Fermi
identical (within the accuracy of measurement) coefficients surface being due to the complex bandstructure of the heavy
andTp [3]. quasiparticles in CeGuOn the other handjy is in fact com-

The concentration dependence of the ordered moment,posed of two contributions, the norma) @nd anomalous:j
w, of CeCy_,Au, as determined from the elastic neutron- Hall constantR{;, andRy{,. Ry, arises from skew scattering off

scattering data already reported abdvig(2(a))[26] is com- magnetic moments. A detailed analysis is in progress. Using
pared with the size of the specific-heat anomalfatvhich the free-electron formulaRy = 1/ne we obtain an effective
may be related tg.. Assuming a mean-field-like jumpC conduction-electron concentratian= —0.73/f.u. forx =0

normalized toACyr = 1.5 R expected for a fully ordered of  andn = +0.061/f.u. forx = 0.2, corresponding to a change
effective spins = 1/2, [25], a direct comparison within the  of ~0.8 across the QPT. This large change appears not to
spin-density-wave scenario is possible. Both data are qual-be compatible with the rather small evolving ordered moment
itatively consistent with each other, although the onset of that in a spin-density-wave scenario would “drop out” of the
ordered moment inferred fromC just abovex. is much Fermi sea. However, lacking a detailed bandstructure calcu-
slower, possibly because of short-range-order effects smeardation of CeCy and a detailed analysis of the Hall effect, a
ing the transition. In any case, both data sets are clearly in-definite conclusion would be premature.
consistent with the behavipr ~ |x — xc|%4 predicted by the The Kondo temperaturd, is well defined for a single
3D Hertz—Millis scenario. isolated magnetic impurity in a metallic host only. It is well
In order to shed more light on the fate of the heavy Fermi known thatin HF systems such as Ce@thich can in certain
liquid acrosscc, we have started to investigate the Hall effect. aspects be viewed as a Kondo latti@g, will be renormal-

Fig. 5shows data of the Hall constaRrty(T) for variousx, ized because of the interactions between Kondo “impurities”.
measured i = 1 T applied along the easy directiarexis). Here, we adopt the pragmatic point of view thiiatin a HF
The choice of this field was such that one is always outside system presents the self-consistently determined mean bind-
the antiferromagnetically ordered state which foe 0.2 is ing energy of the heavy quasiparticles. Well beldyy in a
suppressed faB >0.42 T[30]. The current flow was parallel  lattice with translational symmetry, these quasiparticles will
to the a axis unless stated otherwise. Previous datafdp be eigenstates of the periodic potential, strongly modified by
[31,32]and 0.1]32] are in good agreement with our data in

the region of overlap. For 300K T = 20 K, Ry is nearly 12

independent af and shows with decreasiffga smooth evo- 10l

lution from negative to positiv&®y. Below 10K, a strong < Gl : x

dependence is observekl, for thex = 0 sample passes over % ' ' -

a shallow maximum near 15K and undergoes a second sign B as _L\\ —

change with decreasirig passes over a minimum and finally T —%
acquires a constant negative vaRig(0) for 7 < 70 mK. Al- 0.2f lla.Blic.B=1T 1

ready forx = 0.05, Ry becomes slightly positive at |0, 0.0} = /;.‘:-—-a\_____

and again is independentBf(here actually between 4K and gl e ; :

25mK). Forx = 0.1, 0.15 and 0.2Ry(7) rises strongly to- om0 ! LU

wards positive values between 10 and 0.2 K, and a coherent T

groundstate withRy = Ry(0) independent OT_ is reaghed Fig. 5. Hall constanRy of CeCus_.Au, as a function off, measured in a
below~100 mK. The data can be interpreted in two different field of B =1 T applied along the easydirection.
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electron-electron interactions. This gives rise to a maximum

pmax Of the resistivityp(T) in many HF systems, signaling

the onset of lattice coherence of the quasiparticles and finally,

to the FLT2 dependence of. The temperature of the coher-

ence maximum is therefore usually called coherence tem-

peraturelon. The specific heat of Lia ,Ce,Cug scales with
the Ce concentration indicating a simple superposition of
individual Kondo-impurity contribution§33], although one

has to bear in mind that there are numerous counter exam-

ples where such a scaling does not hdld.can be tuned

by hydrostatic pressure because it depends sensitively on

Tk ~ exp(=1/N(EF)J), whereN(EF) is the (unrenormal-

ized) conduction-electron density of states at the Fermi level.

For CeCuy, the electrical resistivity, normalized to its value
pmaxunder pressure, scales reasonably well @jtf.qn over

a wide range ofl" and p [34], implying the presence of a
intimate relation betweetion and Tx. A recent analysis

of CeLa;—,Colns suggests a phenomenological two-fluid

model for a Kondo lattic¢35]. We therefore argue that the
very presence of a coherence maximum in C&GAug im-

plies the existence of a finite Kondo energy scale. This qual-
itative assessment is independent of exactly how the Kondo

temperature depends eror p and therefore much more ro-
bust than an attempt to quantitively evaludke
Shown inFig. 6(a) is the resistivityo(7/ Tmax)/ pmax for

different x. Here, Tmax is the temperature where the max-

imum pmax occurs. For O< x < 0.15, a resistance maxi-

mum is clearly resolved. The resistivity maximum presents

3
£

o

a

(a)

3 g
3 %3
g =

'_

(b) X

Fig. 6. (a) Electrical resistivity/ pmax0of CeCls—_Au, VS.T/ Tmax. Pmaxand
Tmax denote thep(T) maximum. (b)Tmax (left scale) andy (right scale) vs.
x. Vertical bar denotes upper limit @fnax for x = 0.2.

a crossover which, when considering different alloys, is also the Si deficiency leads to Si vacancies. This phase diagram,

affected by the magnitude of the residual resistiyigyand
disorder scattering, which of course strongly depends.on
It is thus denoted b¥max and not byTqn. We therefore do
not expect a scaling Qf(7/ Tmax) omax &s seen in CeGuin-
der pressuré¢34]. In addition, the onset of magnetic order,
with its pronounced effect on transp¢®6], precludes the
observation of a maximum for > 0.2. Forx = 0.2, an up-
per bound can be given fyax < T, leading to the position
of thex = 0.2 data as indicated iRig. 6(a). Tmax Versusx

is shown inFig. 6b). The main point to note is the smooth,
nearly linear decrease @hax Which appears to vanish at
x ~ 0.16. In particular, no anomaly dfnax(x) occurs in the
vicinity of the QCP atr = 0.1. We conclude that because
Tmax remains finite, a fortiorfk must remain finite as well,
whatever the exact relation betweBrax and the binding en-

differing somewhat from previous studifl,37], suggests
that the orthorhombic-tetragonal transition as a function of
x coincides with the ferromagnetic—paramagnetic transition.
Ferromagnetism had been reported earlier for samples in
the rangex < 1.80 [21]. The samples of the present study
were prepared by arc melting polycrystalline ignots followed
by zone-refining to obtain single crystals. This procedure
yields single-phase crystals only in the narrow concentra-
tion range 181 < x < 1.82. For larger, small Si precipates
were found. Here, we focus on a crystal wite= 1.81 which

had been characterized previoug3g].

Fig. 7shows ferromagnetic hysteresis lodgéB) for dif-
ferent temperatures. Here and in the following, the field was
always applied to the easy directiangxis). The hysteresis
loop taken at the lowest temperature 1.6 K shows some step-

ergy of quasiparticles may be. Hence, it appears that the locallike structure which might be interpreted as arising from two
energy scale which has been suggested to vanish in recentlyifferent Ce sites exhibiting different coercive fields or, alter-

proposed scenaridé4,16] of the QPT in CeCgL AUy, is
not directly related tdk.

3. Suppression of ferromagnetism in CeSiy g; by
hydrostatic pressure

CeSi crystallizes forx < 1.85 in the orthorhombia-
GdSp structure (Imma) and fox 2> 1.85 in the tetragonal
a-ThSk structure [41/amd) [36]. In both cases, of course,

natively, from two different ferromagnetic sublattices cou-
pled by a very weak antiferromagnetic or canting interac-
tion. At 5.1 K, the hysteresis loop has become considerably
narrower and the step-like structure has vanished. At 10K,
the system is always in the paramagnetic staig. 8 shows
magnetization data fav/(B) for magnetic fields up to 12T.
The data were always taken by sweeping the applied mag-
netic field B from initially —0.5T upwards, i.e. starting on
the lower branch of the hysteresis loop. Below about 5K, a
hump inM(B) around 4 T is clearly visible indicating again,
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Fig. 7. Magnetic hysteresis loopg(B) of CeSi g1 with the field applied Fig. 9. Spontaneous momemng as a function of temperatuféfor p = 0.

parallel to the easy direction for three different temperaturés= 1.6 K
(wide loop), T = 5.1K (narrow loop),T = 10K (no hysteresis).

like the step-like feature in the hysteresis loops, that the low-
T ferromagnetic order is in fact more complicated. Looking
at both figures, it is also apparent that the spontaneously or-
dered momentys, obtained by extrapolating the magnetiza-
tion curves taB = 0, passes over a shallow maximum around
4K (Fig. 9). us vanishes af; = 9.5K in a continuous fash-
ion, signaling a second-order transition from ferromagnet to

p (pg/fu)

paramagnet. The spontaneous momegis much smaller ~o 5 10 15

than the effective moment determined from the low-field sus- p (kbar)

ceptibility aboveTlg, ueit = 2.05up/f.u. et is SOmewhat re-

duced Compared to the €k free-ion value of 2.54p/f.u. Fig. 10. Spontaneous momemng as a function of hydrostatic pressyre

which probably is due to crystal-field effects. Furthermore, Measured al’ =17and2.3K.

the magnetization shows no sign of saturation up to 12T. . o

This feature and the fact thats/iuerr < 1 indicate that we M (B) curves. (ii) The slope o (B) is independent of, even

are dealing with a weak itinerant ferromagnet. for small applied fields. This may suggest that the low-field
Finally, Fig. 10shows the spontaneous moment for vari- susceptibility remains finite when approaching the critical

ous hydrostatic pressurgsus is gradually suppressed with ~ PreSSurée. Hoyvever, measurements to onv_er temperatures

increasingp and vanishes aroung ~ 13kbar. Likewise have to be carried out. Furthermore, the origin of the unusual

Te(p) vanishes around the same pressure (not shown). SinceV (B) _and hysteresis loops has to be determlned. In addition,

the data were taken above 2.3K. an extension of the mea-domain-structure effects have to be taken into account.

surements tdl' < 1K is necessary to determine the func-

tional T¢(p) dependence fof; — 0. The M(B) data under

pressure show further interesting features to be reported in4. Conclusion

detail elsewherpt0]. (i) The humpinM (B) disappears above o

p ~ Skbar andus(p) shows ashallow maximumatthatpres-  Although the quantum phase transition in CeCGlAu,

sure, in loose analogy to the temperature dependence of thdas been studied for ten years, new features evolve continu-

ously as this prototype system is probed in depth. The exis-

0.8 — : tence of the compley dependence of the magnetic fluctua-

Cesi, , TK) tions finds its expression in precursor effects with the same
06 Sﬂg ry g dependence in pure Ceg;wishowing that disorder is not

2 s relevant for this feature. Likewise, the search for a relevant
} 0.4 5% local low-energy scale that vanishes at the QCP must be con-
= b tinued. Finally, an all-important issue is whether the physics

02 20 of CeCuw_,Au, presents a singular case, or whether it is a
representative of a more general behavior akin to strongly
00 correlated electron systems at a QCP. Certainly, there are HF

o 2 4 GB(T)B 0 12 14 systems that follow a more conventional spin-density-wave

scenario, as Ge ,La,RwSi> [38], while thermodynamic and
transport measurements on Yblip show very unusual fea-

Fig. 8. Magnetizatio/ of CeSi g; as a function of applied fiel@# at am- t %9 ith imilariti but also di ty t diff

bient pressure = 0 for different temperature®, increasing from top to ures[39] with some simi ar! Ies, but also disunct diiterences

bottom. to CeCuy_.Au,, that remain to be understood. Therefore,
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