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perpendicular to the applied field due to the flux line lattice, a longi-
tudinal modulation is expected. In that case an additional broadening
of a local probe spectrum should occur. The data clearly evidence the
fielddriven change from second to first order transition at about 4.8T.
On the other hand no additional line broadening is observed at very
low temperatures below Tc in this orientation (¢ || H), which disagrees
with the assumption of the possible FFLO state.

[1] A. Bianchi,R. Movshovich,C. Capan,P.G. Pagliuso,and J. L. Sar-
rao, PRL, Vol.91, Number 18, 2003
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Scanning Tunneling Spectroscopy (STS) is a powerful tool for mapping
the local electronic density of states of conducting sample surfaces. Of
particular interest are experiments with superconducting (SC) materi-
als, as information about the SC energy gap can directly be obtained.
The application of STS to heavy fermion (HF) superconductors is ex-
pected to make a valuable contribution to the understanding of this
class of materials. Fundamental properties such as the symmetry of
the SC order parameter or, possibly, excitations due to the SC pairing
interaction might be revealed.

This work reports on STM measurements carried out at low tempera-
tures (320 mK) and under UHV conditions. A magnetic field of up to
12 T could be applied to confirm superconductivity of clean samples.
For the materials investigated here, spectroscopic features in the order
of a few hundred p eV are expected, calling for an excellent energy res-
olution during STS. The sufficiently high resolution of our STM has
been verified by resolving the sub-meV SC energy gap of aluminum.
Clean sample surfaces were prepared by in situ cleaving of the sin-
gle crystals. Preliminary STS measurements were conducted on single
crystalline samples of the HF superconductors CeColns and CeCusSia.
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We have recently shown that polarization dependent soft-x-ray ab-
sorption spectroscopy (using linearly polarized light) is a powerful tool
to probe the charge distribution of the crystal-field ground state of
Ce Heavy-Fermion and Kondo intermetallics with tetragonal site sym-
metry [1]. The so-called linear dichroic signal at the Ce My 5 edges
can be very large and is easily measured, thereby providing accurate
quantitative information. For cubic systems, however, this dichroic
effect vanishes. We now explore theoretically the feasibility to gener-
ate a dichroic signal by applying a strong magnetic field to the cubic
system, thereby still using linearly polarized light. In this poster we
will present under which conditions the lifting of the degeneracy by
the Zeeman splitting will give rise to a detectable linear dichroic ef-
fect which can provide information about the charge distribution of
the crystal-field ground state in cubic Ce, Yb compounds and the Pr
skuterudites.. We note that this type of magnetic linear dichroism is
different from that observed in e.g. FeaO3 [2].

[1] P. Hansmann, A. Severing, Z. Hu, M.W. Haverkort, C.F. Chang,
S. Klein, A. Tanaka, H.H. Hsieh, H.J. Lin, C.T. Chen, B. Fak, P. Lejay,
L.H. Tjeng , Cond-Mat 0710.2778v1

[2] e.g. P. Kuiper et al., Phys. Rev. Lett. 70, 1549 (1993).
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The f-shell of Ce, Eu, Yb, and U can adopt different configurations,
magnetic or non-magnetic, depending on the chemical surrounding. In
the past decades, a large variety of systems were intensively studied
due to the occurrence of many unusual features, like e.g. the formation
of heavy-fermions, of unconventional superconductivity, and of uncon-
ventional metallic and magnetic states. Most of these systems contain
Al, Si, Ge, In, and Sn beside the f-element and transition metals (T).

On the way to look for new correlated materials, we have started the
synthesis of several P-containing compounds. The crystal growth is
rather challenging because of the high reactivity of elemental P. We
succeeded in preparing CeTPO, CeT2P2, and EuNix P2 using a Sn-flux
method. For the CeTPO, CeT2P2 series the chemical structures are
already known; however, no physical properties were reported. In this
contribution we will present the details of the synthesis and discuss
the physical properties determined by means of magnetic susceptibil-
ity, specific heat, and electrical resistivity measurements.
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The series Sr;_,CazRuO3 displays a continuous evolution from itin-
erant electron magnetism with T, = 160 K (z = 0) towards a para-
magnetic metallic state at © = 1. Previous studies on polycrystalline
bulk samples raise the question whether the series shows a quantum
critical point [1] or phase separation near x = 0.7 [2].
Here, we report first results on thin films which have been grown epi-
taxially on SrTiOs substrates by the metalorganic aerosol deposition
technique. This technique is based on the use of a solution containing
acetylacetonates of Sr?t, Ca2® and Ru®t. Growth conditions have
been optimized by the variation of the (Sr1_,Cagz) to Ru ratio, depo-
sition rate, molarity of the solution and deposition temperature. X-
ray diffraction as well as STM, electrical resistivity and magnetization
measurements are reported.

[1] K. Yoshimura et al., Phys. Rev. Lett. 83, 4397 (1999).

[2] Y.J. Uemura et al., Nature Physics 3, 29 (2007).
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Transition metal oxides with only one or two electrons in the 3d-shell
are particularily interesting, as diffraction may more easily isolate the
impact of the active electrons. A) The vanadate AV2Os5 shows a variety
of low-dimensional phenomena. We confirm the persistence of charge
ordering of LiV2Os down to 2 K by single crystal neutron diffraction
and present an electron density study. B) We were able to solve the
complex, distorted tetragonal hollandite (K2VgOi¢) structure below
the MI-transition at 175 K revealing a dimerization of the vanadium
ions in one of two vanadium chains and a zig-zag-chain formation in
the neighbouring chain. C) CaCrOs3 is a d? system with the unusual
Cr oxidation state 41. It appears to be a bad metal, as found in op-
tical spectroscopy, but in contrast to most metallic transition metal
oxides CaCrOg orders antiferromagnetically with a pronounced struc-
tural anomaly occuring just at the Néel temperature. D) Cubic spinels
AM204 with magnetic M ions have attracted strong attention due to
intrinsic frustration. We determined the electron density of ZnVaOg4.
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We investigate the ternary Ce-Ni-Ga system with samples prepared by
flux-growth method in Ga-flux. The series CeNi,Gaj_ 5 crystallizes in
the tetragonal BaAls-structure. The homogeneity range of this struc-
ture is restricted to a narrow region around x = 1. The Ga-rich com-
pounds have previously been reported to exhibit ferromagnetism [1].
Our systematic study shows that with increasing Ni content the lat-
tice parameters shrink. However, they do not obey Vegard’s law. The
magnetic transition temperature, as identified from the sharp maxi-
mum in the magnetic susceptibility, increases slightly with increasing
Ni content. On the other hand the absolute value of the magnetiza-
tion at the transition drops around one order of magnitude. We did
not find any difference between field-cooled and zero-field cooled mag-
netization measurements nor a hysteresis in the magnetization versus
field curves. This leads us to the conclusion that our samples order
antiferromagnetically.
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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* =~ 0.1 GPa [1]. For p > p* a first order field-induced phase transi-
tion is observed. We report pressure studies of the DC magnetization
measurements on CoSs2 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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Gottingen — “Institut fiir Theoretische Physik, Universitit Koln,
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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.
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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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Structural and magnetic properties of a betaine-bridged
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