Chemical pressure, dilution, and disorder In the
neavy fermion compounds ¢CelLa.Pao,ySi;
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The investigation of quantum criticality has take < 100 - : : - 2 2 §f833 [ T ¥
a prominent role in condensed matter physics |n 2 90 x=0 } 1] x=1 ) 204 e o0 T .
the past decade. Heavy fermion compounds hgve =5 | ~ t L & :
emerged as model systems because their intrinsicglly go  x=067 - o2 ¥ f-'
low energy scales allow us to tune them throughja 20 L Y =9 A (O e e 2T '
guantum critical point (QCP) with readily accessiblE - : } | . 80 ittt T |
control parameters. The best studied heavy fermig 25 F——+—+—F—+—+——+——+— l
compounds all display strong spacial anisotropy, apd 1 x=0 : 6ol % i
the relevant spacial dimensionality appears to bel o0 L x = 0.33 h ¥ ? ;
close to two. Therefore, Iinvestigations on threg- <t '_E:?—' : S0l g N ]
dimensional compounds are much needed. Taasb L 0.67 : G AN
Ce,PdySis is one of the rare examples of a cubic sy§- £ F XTUY —g—ix=t : = K %

i 20 |- * - _
tem where a QCP can be accessed with a modedt : : - gl e
magnetic field [1, 2]. A peculiarity of this material Yt ce LaPd Si B S S
is that there are two different Ce sites which migfft [T 0 } P T
e responsible for the two different low-temperatufe P '12'280' — '12'290' B (T)
ohase transitions [1]. Ce atoms at the 8c) site | ' o '
nave al'; (I's) ground state [3] and may therefore a (A) FIGURE 6: Temperaturdy g, up to which Landau Fermi
give rise to the antiferromagnetic (antiferroquadrupg- liquid (LFL) behaviour prevails, and coefficient as deter-
lar) order that is suggested to set in beloy (Ty) FIGURE 3: Tpyiy (top) and Tnax (bottom) denoted by ar- mined from the fits 4(T') = py + AT?) , versus magnetic
[1, 2, 4]. However, microscopic evidence is still lack rows in the upper panel of Fig. 2 versus the lattice param- field B. Results for: = 0 are taken from [2].
ing. etera. The dashed line n th_e upper panel is a_cons_tant fit
This has motivated us to try and disentangle the rolfs to the data at < 1. The line in the lower panel is a linear
of the two different Ce sites by partial substitution fit to the data. .
of Ce with non-magnetic elements. Our investigatic e tapd s
of substituted polycrystalline Ge,RE,.Pd,Sis (RE 1] R :
= La, Lu; z = 1, 2) revealed that these substitutiorng N o 440 mK ot
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are at least partially site selective. In addition, thi 3 | i -
Investigation showed that all La substituted samplgs] § N o ]
with z < 1 should develop Kondo coherence at lo = | 7 680 miK

temperatures. In order to study the role of substity- o 4f 149 ok -

tions In the quantum critical behaviour we thereforf
focus on compounds with = : and: .

FIGURE 7. Difference of electrical resistivity and the
residual resistivityp,’ and fits (lines) to the NFL form
o(T) = py’ + A'T versus temperaturé. Results forx
= 0 are taken from [2].

FIGURE 4: Electrical resistivity versus temperature (50mK
- 300K) of Cg_LaxPdySis (=0, , 2, 1 and 2), normal-
Ized to the respective value at 300 K,1)/p(300 K). The

iInset shows the temperature derivativeophormalized to Conclusion
the respective values of the local maximaloT ,orm.

04 03 02 04 00 o041 o2 below 1T. Specific heat measurements are needed to
-AVIV (%) confirm the ordering temperatures of about 0.19

Electrical resistivity measurements
Ce_.LaPdySi; In a wide temperature range
p (GPa) (50mK - 300K) in magnetic fields up to 5T are
06 -05 04 -03 02 -0.1 0.0 0.1 02 0.3 presented. The evolution of the incoherent Kondo
ol A AL A AR AR AARALAR RS scattering at high temperatures suggests that La
06 b Ce, La Pd, Si. substitutes preferentially at the crystallographic £
: site and that this site plays only a minor role in th
0.5 |
ok temperature. Off-stoichiometry in single crystalling
< 041 Ce,Pd, Si; disturbs the Kondo lattice at the: 8ite
~ 035 much more strongly than La substitution, as lo
b asx does not exceed 1. The temperature and fiqlc
02 L dependent electrical resistivity data at the lowept
= : temperatures suggest that quantum critical poirjts
S 0.1 | in thez = 1 and2 samples occur at magnetic field:
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and 0.18 K for ther = 3 ands samples, respectively.

FIGURE 5. Lower transition temperaturg (black dots)
determined in [5] from specific heat data for various off-
stoichiometric CePd);Si; single crystals as a function of

FIGURE 2: Electrical resistivity versus temperature (2 - the relative volume changaV/V (bottom) or pressure
300K) of Ce,_ . La.PdySi (x = 0,% | % 1 and 2), normal- (top). The straight line is a linear fit from [5], and its ex-
ized to the respective value at 300 KT)/p300ic (top) and trapolation towards larger volumes. The blue squares are
. i ibution” the temperatures of the maximadp/oT'. :
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