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e Few known examples:

CeNi,Ge,, CeCu,Si,, Celring, CeRu,Sb,,,
UBe,;, U,Pt,in, UC0,Sn

' Alternative: Yb-based compounds ?

Comparison between Ce and Yb

magnetic Ce3* — 4f! (J=5/2) Ce* —> 410 (J=0) nmzngtnetic
o Pressure >
nmoang-netic: Yb2+ — 4114 (J=0) Yb3+ - 4f13(J=7/2) magnetic

O



Yb-based compounds: Problematic

+ Few examples of Yb-compounds with

5K<T, <100 K

+ Crucial point: sample preparation

(Yb vapor-pressure:1 bar @ 1200°C)

« Alloying : x-induced valence change in YbCu, Al

e Pressure : Onset of magnetism in
YbCu,Si,, Yb,Ni,Al, YboCuAl (p > 8 GPa)






Crystal Structure

* ThCr,Sis-type (l4mmm)
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* Yb3* moments at high temperature:
(Yb3: p = 4.5 pg)

» Strong single-ion anisotropy:

Yal%e = 20 (T = 2 K)

* Moments form an “easy-plane”

square lattice

B=15T (T=2K)

9K
* No metamagnetism up to
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® Atp=0:
Typical behavior of Heavy-Fermion compounds, but
p(T)=py+bT, g~ 1 forT> Ty
® Forp>0:

+ Drop in p(T) steeper and shifts to lower T
+ A maximum develops below 100 K

® Pressure dependence of p opposite as that of typical Ce-based heavy-fermions



AC = Cypanysi, - CLurn,siy
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eT<10K: AC/T =75 IN(TyT), (vo' = 0.17 J/mol K2, Ty~ 25 K)
« Entropy gain AS = JAC/T dT :
T=10K: AS=045RIn2 = T = 20-30 K

T = 300 K: AS — RIn8 (4 doublets, J = 7/2)
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» Response for B > 0 resembles, e.g., CeCu, Au,, CeNi,Ge,
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Fine-tuning of the QCP in YbRh,Si,

Doping with Ge: YbRh,(Si,_Ge,),

Unit-Cell
Volume (A%
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» Ge-doping expands the lattice
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Hydrostatic pressure vs Ge-doping in YbRh,SI,

Electrical resistivity:

Y T
1.2 LP(GPa)=

* YDbRh,(Si Ge, ),

(P - Py} (Pagor = P,
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« Ge-doping : opposite effect as pressure

« Characteristic temperature slightly increases
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Effect of Ge-doping in YbRh,Si,

Low-Temperature Magnetic Susceptibility
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« No indication of a phase transition down to 10 mK

 No Curie-Weiss type: x(T) = C/(T-Op)



« First stoichiometric Yb-based compound showing
NFL effects alreadyatp=0,B=0

e Ap < T, AC/T « -InT in a large temperature-range
o Similarities to CeCug Au,: quasi-2D magnetic fluctuations?

 Quantum critical behavior in an extended region of the
" phase diagram
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0. Stockert et al., PRL 80, 5627 (1998).

. Bulk Modulus of related Yb-based compounds: Winkeimann et al., PRB 60, 3324 (1999).

. Problems with sample preparation: Z. Fisk and M\,B. Maple, J. Alloys Comp. 183,
303 (1992); P.\,C. Canfield and Z. Fisk, Philos. Mag. B 70, 1117 (1992).
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. Pressure experiments on YbCu2Si2, Yb2Ni2Al, YoCuAl: See PRL about YbRh2Si2.

- CeRuaSb12, UBe13: See PRL about YbRh2Si2.







