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If paramagnetic compounds are driven into a magnetically ordered
state by a nonthermal control parameter, the spontaneous symmetry
breaking in the ordered state, as well as the interplay of characteristic
energies inevitably lead to a change of the anisotropy of the compound
at low temperatures. This can be used to identify the dominant en-
ergy scales and to study in more detail continuous phase transitions at
zero temperature, i.e. so-called quantum critical points (QCP). The
archetypical heavy-fermion system CeCug—_,Auz is one of the best in-
vestigated examples of a magnetic QCP. It can easily be tuned across
the onset of antiferromagnetic order by changing its volume either by
alloying with Au or applying pressure. For several distinct Au contents
we have determined the uniaxial pressure and strain dependences of the
Kondo and the magnetic interaction energies, with the Griineisen pa-
rameter obtained through thermal expansion, specific heat, and com-
pressibility measurements. The results show a strongly anisotropic
antiferromagnetic phase which develops from a nearly isotropic Kondo-
lattice state.
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Suppression of magnetic order in weak itinerant magnets has recently
attracted scientific interest due to novel phases emerging in the vicin-
ity of a quantum phase transition. Among these systems, the pyrite
compound CoSs is a promising candidate for general considerations
as it has a simple cubic structure with high magnetic isotropy. At
Tc =~ 122K CoS2 develops ferromagnetic order with a spontaneous
moment of pus = 0.84 up/Co. With increasing pressure the ferromag-
netism is suppressed to lower temperatures and the order of the phase
transition changes from second to first order at the tricritical point
p* =~ 0.1GPa [1]. For p > p* a first order field-induced phase transi-
tion is observed. We report pressure studies of the DC magnetization
measurements on CoS»2 single crystals as a function of temperature
down to 2.3 K and magnetic field up to 12 T. The measurements were
performed in a miniaturized diamond anvil cell made of a non-magnetic
CuBe alloy. The temperature of the metamagnetic transition increases
linearly, with a slope almost independent of p.

[1] S. Barakat, PhD Thesis, University of Cambridge (2001).
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CeRugSiz is a well-known prototypical heavy fermion system and
shows a sudden strong increase in the magnetization M and the
sample length AL for magnetic fields parallel to the crystallographic
c-direction at around 7.8 T. These anomalies occur below 4K and
sharpen with decreasing temperatures, but no features for a first order
phase transition are observed down to 15 mK.

We report new thermal expansion a, magnetostriction A and specific
heat C/T measurements, which have been made in mT magnetic field
steps around the metamagnetic crossover down to 15 mK on very pure
single crystals.

The results show hints for the existence of a quantum critical end-
point in CeRugSiz and were compared with an extended model of

metamagnetic quantum criticality, which was first introduced by Mil-
lis et al. in 2002.
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In recent years YbRh2Sia has been intensively investigated due to its
proximity to an antiferromagnetic quantum critical point (QCP). As
expected for Yb-Kondo lattice compounds the magnetic ordering of
YbRh2Sis (Tny=70mK) can be shifted to higher temperature by ap-
plying pressure. Doping with Cobalt results in positive chemical pres-
sure, allowing therefore the investigation of the magnetic phase dia-
gram and the behavior while stabilizing the antiferromagnetic ordered
state. The advantage of less complex measurements compared to high
pressure experiments leads to more detailed and precise results than
in pressure studies. In this contribution we report on the growth of a
series of single crystals Yb(Rhi_;Cog)2Si2 with concentrations z be-
tween 0 and 1. The low temperature properties studied by resistivity,
specific heat and magnetization measurements for different concentra-
tions will be presented. Further on the behaviour of the transitions
under an applied magnetic field will be discussed. Finally, a phase
diagram of Yb(Rhi_;Coz)2Sia will be presented and compared with
the pressure phase diagram of YbRh2Siz.

TT 32.25 Thu 14:00 Poster B
Thermodynamics of Spin-Ladder and Spin-Chain Systems
close to Quantum Criticality — eJ. RoHrkAMP!, T. LORENZ!, A.
V. SoLoGUBENKO!, O. HEYER!, M. GARST?, F. ANFUSO?, A. ROSCH?,
K. KRAMER®, and M. M. TurNBULL? — 1II. Physikalisches Institut,
Universitét zu Koln — 2Institut fiir Theoretische Physik, Universitét
zu Kéln — 3Department of Chemistry and Biochemistry, University
of Bern — 4Carlson School of Chemistry and Department of Physics,
Clark University

Compounds with magnetic subsystems representing simple model spin
systems with weak magnetic coupling constants are ideal candidates to
test theoretical predictions for the generic behavior close to quantum
phase transitions. We present measurements of the thermal expansion,
magnetostriction and thermal conductivity of the spin—%-ladder system
piperidinium copper bromide (C5H12N)2CuBry and the spin—%—chain
compound copper pyrazine dinitrate Cu(C4H4N2)(NO3)2. Both com-
pounds show quantum phase transitions as a function of magnetic field
with pressure dependent critical fields. The low-temperature thermal
expansion approaches 1/ VT divergences at the critical fields and shows
a complex behavior with various sign changes inbetween.
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Recently, quantum magnets such as coupled-dimer systems and easy-
plane antiferromagnets have emerged as interesting objects for study-
ing the properties of magnetic field-induced Bose-Einstein condensa-
tion (BEC). Up until the present day, most of the studies have been
focused on the magnetic field-induced BEC. Some recent experiments,
however, give evidence for a transition which could be interpreted as
pressure-induced BEC. So far, TICuCl3, is the only quantum magnet
on which field- and pressure-induced transitions have been studied.
Biradical-based coupled-dimer systems, yielding moderate intradimer
and tunable dimer-dimer interactions, are promising target materials
for studying the properties of those field- and pressure-induced quan-
tum phase transitions. We report here on the results of magnetic
measurement on a group of metal-organic nitronyl nitroxides dimer
systems which are proving to be a promising class of material for real-
ization of systems to study field- and pressure-induced quantum phase
transitions and their critical phenomena.
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