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QOutline:

¢ Antiferromagnetic quantum critical point (QCP) in
heavy-fermion metals

¢ Non-Fermi-liquid (NFL) phenomena in YbRh,Si,

¢ Magnetic field-induced QCP

¢ (Negative) pressure effects

¢ Disparity between Ap(T) and y(T)
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Magnetic QCP - Generic Phase Diagram - HF Metals Locally-Critical Scenario
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control parameter ACIT=y Anomalous E/T dependence of x(q,E,T)
(6=composition, pressure) p-p, = aT?
r - = E/T scaling at x,

. y il v oc o
low-lying, long-range fluctuations — anomalous T-dependence of => Non-Curie-Weiss susceptibility: x" < ©+aT", a<1

quasiparticle mass: m*~AC/T

Dynamics at atomic length scale are critical

scattering cross-section ~ a = Ap / T2
* Theoretical approach:

R. Ramazashvili, P. Coleman et al. Nature 407, 351 (2000)
Q. Si et al. Nature 413, 804 (2001)

‘Magnetic order through a SDW |
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( O. Trovarelli et al., Phys. Rev. Lett. 85, 626 (2000) )
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Magnetic fleld-induced
quantum critical peist
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AC/T (Jmol'K?)
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(K. Ishida et al., PRL 89, 107202 (2002))
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non-interacting electron system

S=(1T,T)/K2 = mphks /1a? =S,

dominating fluctuations:

YbRh,Si, $=0.185,
= FM fluctuations dominating

BUT:  WhenB —B.* andT—0
K=const and (1/T,T)ye< T%

critical AF fluctuations near B = B,




Frank Steglich, CPfS (KITP CEM Conf 11-21-02) YbRh2Si2: an unconventional metal Page 7

(Negative) pressure effects
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- First stoichiometric Yb-based compound showing NFL
effects already at p=0, B=0

Ap oo T iACIT e in a large T-range

- At elevated temperatures (T > 0.3 K) and fields (B > 0.065T)
Non-Curie-Weiss Susceptibility
BT scaling. |
Similar to CeCug,Au, [Schréder et al., Nature 407, 351 (2000)]

- Curie-Weiss (q=0) susceptibility, p 4= 1.415
0=~-03K

- Disparities between Ap (T) and v (T):

Colpoesmd
SO (SHEESSRSSREOIG) 20ocs with SF theory
BN ( SSMESERRBHAN ) <isocrces with SF theory

CJM)mumf
break-up of the heavy (“composite”) fermion
at the QCP




