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DWEAET 252 R LTV A, BEOMMEE X SICFEL K B cdic, 5| &ktx BRoH - 72CeColns
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DEAIE. (o (T=Te)] D P=Pp fIiEOFEHATRIRDEVE =7 ZRT &, T>T~2K TOEXIEIL
N 10EK £ TOLWVEREFEFHIChI > TRE TO 1 FICHFIT2HTHELETH S [3]c CeCuyGe,
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[1] T. Muramatsu, N. Tateiwa, T. C. Kobayashi, K. Shimizu, K. Amaya, D. Aoki, H. Shishi-
do, Y. Haga and Y. Onuki: J. Phys. Soc. Jpn. 70 (2001) 3362.

[2] D. Jaccard, H. Wilhelm, K. Alami- Yadri and E. Vargoz: Physica B 259 - 261 (1999)1.
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[4] K. Miyake, O. Narikiyo and Y. Onishi: Physica B 259 - 261 (1999) 676.

[5] Y. Onishi and K. Miyake: J. Phys. Soc. Jpn. 69 (2000) 3955.

[6] K. Miyake and H. Maebashi: submitted to J. Phys. Soc. Jpn., cond - mat/0111578.
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We have measured magnetizations of the ferromagnet UGez which shows superconductivity
in a narrow external pressure range, P; < P < Pyin the ferromagnetic state. When P is close to
P in the superconducting phase, the ac magnetic susceptibility indicates a peak - anomaly as-
sociated with the ferromagnetic transition and an imperfect superconducting shielding effect.
As P increases away from P;, the peak - anomaly becomes substantially broad and obscure,
while the diamagnetic susceptibility approaches a perfect superconducting shielding. We have
also observed that a saturation magnetization at low temperature shows a steep decrease with
increasing Pin the superconducting state. From these observations, we suggest that the super-
conductivity coexists in a competitive way with the ferromagnetism; as P increases, a volume
fraction of the superconducting state grows over the system, while the ferromagnetic ordering

possibly becomes spatially inhomogeneous.
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Effect of pseudSkyrmion exciations on
tunneling conductance in bilayer quantum Hall
states at v =1

Nishogakusha University A. Iwazaki

[ would like to discuss that tunneling conductance in bilayer quantum Hall states at v=1 per-
formed by Eisenstein, etal., does not show DC Josephson effect owing to existence of pseu-
doSkyrmion excitations, unless we adjust filling factor correctly, at least, in the accuracy of
the order of 10-%. This is because the Skyrmion excitations disturb the coherence of the tunnel-
ing electrons, in other words, the coherence of condensation of electron - hole pairs.

As we have shown in my recent paper, rellevant excitations in the quantum Hall states with
[ = d are pseudoSkyrmions, whose spatial extention is determined by the parameters, tunnel-

ing energy, Asas and imbalance of electron densities,( p; —p2)/( P11 02)between two layers.
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The actual scale in the experiment is order of 10, which can be obtained by looking at the decay
rate of the conductance against parallel magnetic field. Thus, even if we adjust the filling factor
in the accuracy of the order 10-% , where number density of the Skyrmions becomes 10-%p , al-
most of whole plane is occupied by the Skyrmions. This implies that the coherence of the con-
densate is disturbed completely so that the Josephson effect disappears.

Therefore, in order to observe dissipation less tunneling current we need to diminish the ef -
fects of the Skyrmions, especially, make small their density and spatial extenstion. The density
becomes small by adjusting the filling factor accurately and the spatial extenstion becomes

small by choosing large imbalance parameter, for example, 0.5.
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Unusual Properties of Hall Gas: Implication to Metrology of the Integer Quantum
Hall Effect

Department of Physics, Hokkaido University,
K.Ishikawa and N. Maeda

Physical properties of anisotropic compressible quantum Hall states and their implications
to integer quantum Hall effect are studied based on a mean field theory on the von Neumann
lattice. It is found that the Hall gas has unusual thermodynamic properties such as negative
pressure, negative compressibility, and unusual transport properties. Transport properties
and density profile of Hall gas states at half fillings agree with those of anisotropic states dis-
covered experimentally in higher Landau levels. Hall gas formed in the bulk does not spread
but shrinks, owing to negative pressure, and a strip of Hall gas gives abnormal electric trans-
port at finite temperature. Conductances at finite temperature and finite injected current agree
with recent experiments on collapse and breakdown phenomena of the integer quantum Hall
effect. As a byproduct, an existence of new quantum Hall regime, dissipative quantum Hall
regime, in which Hall resistance is quantized exactly even in the system of small longitudinal

resistance is derived.
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BB 20024E 1 A21B(B)  Fik 1 B304~ 2 53045
I5Fr: YA 6P AB155 =
#Em: Prof. Mikk Lippmaa
(RRRFYMERITAN)

ZEH: Straincontrol in epitaxial oxide thin films
25

Lattice strain can have a dramatic effect on the properties of oxide thin films, inducing com-
plete phase transitions in some cases. Strain is nearly always present in epitaxial thin films to
some degree due to lattice mismatch between the film and substrate materials. Analyzing the
physical properties of thin films must therefore be done while keeping possible strain - related
effects in mind. This seminar reviews some of the effects that |lattice strain can have on oxides
and discusses ways of controlling in - plane strain. Recent developments towards the develop-

ment of compliant or at least tunable lattice constant substrates for oxides are discussed.

HEF: 2002 1 A31E(KR)  Fi% 1 B30~ 3 B
ISP YMRERT 6 AB125E
s#Ef: Dr.S. Paschen
(MPI for Chemical Physics of Solids, Dresden, Germany)
#8H: Towards new strongly correlated low -carrier - density systems
5

Heavy fermion semiconductors or semimetals, usually referred to as ‘"Kondo insulators’[1],
are an intriguing set of materials. A narrow gap or pseudogap at the Fermi energy develops at
low temperatures but the origin of the gap formation is unclear.

In this talk, | shall present results of transport, magnetic, and calorimetric measurements
on two f - electron based compounds:U 2Ru 2Snand Eu_8Ga_16Ge_30. | show that U 2Ru 2Sn
[2-4] shares several properties with the strongly correlated semimetal CeNiSn[5]. These
analogies suggest [6] that in U_2Ru_2Sn a narrow energy gap (or pseudogap) opens which is
one order of magnitude larger than the one of CeNiSn. The two modifications of the clathrate
Eu 8Ga 16Ge 30[7] behave as local - moment ferromagnets with relatively low Curie tempera-
tures and small charge-carrier concentrations.

The thermal coductivity is low and glass - like, as expected for ‘filled - cage’ systems [8]. If,
by modification of the Ga- Ge cages, a ‘Kondo insulating’ ground state could be realized, a
high thermoelectric figure of merit associated with the (pseudo) gap opening would be ex-
pected.



[1] G. Aeppli and Z. Fisk, Comments Cond. Mat. Phys. 16, 155 (1992).

[2] L. Havelaetal., J. Appl. Phys. 76, 6214 (1995),

[3] L. Menon et al., Solid State Commun. 106, 519 (1998).

[4] V.H. Tranetal., PhysicaB (in press).

[6] T. Takabatake et al., Physica B 223&224, 413 (1996).

[6] S. Paschen et al., to appear in J. Phys. Chem. Solids.

[7] S. Paschenetal., Phys. Rev. B. 64, 214404 (2001).

[8] G. A. Slack, in CRC Handbook of Thermoelectrics (ed. D. M. Rowe, Chemical Rubber,
Boca Raton, FL, 1995), Chap. 34.

HEs: 20023 8 1 B(&) Fi& 1 F309~ 2 BE30%

BT YIMRRRT 6 AGI5SE

EED: ik A
(National High Magnetic Field Laboratory, Tallahassee)

#8H: Magnetic frustration and criticality at the structural instability in Caz-xSrxRuOs:the role
of the orbital degree of freedom

ZE:

In strongly correlated multi - band systems, the deformation of lattice, which strongly cou-
pleswith orbital degrees of freedom, often dramatically alters the ground state. Amongthem,
the single layered ruthenate Ca;.xSr«RuOs gives a unique example, connecting two distinct
ground states: the Mott insulator Ca;RuQs and the spin-triplet superconductor SrzRuQs. The
isovalent Sr substitution changes the crystal distortions to induce the Mott transition and rich
evolution of itinerant magnetism. This talk will review the phase diagram and feature the role
of Ru 4d orbtals.

HEF: 20023 A 7THOK) HFi& 1 B30~ 2 BF304)
SR YRR 6 A6125E
F&EM: Prof. Thierry Martin
(Université de la Méditerranée)
#8H: Partition Noise and Statistics in the Fractional Quantum Hall Effect
EE:

A microscopic theory of current partition in fractional quantum Hall liquids, described by
chiral Luttinger liquids, is developed to compute the noise correlations, using the Keldysh
technique. In this Hanbury - Brown and Twiss geometry, at Laughlin filling factors v =1/3,
the real time noise correlator exhibits oscillations which persist over larger time scales than
that of an uncorrelated Hall fluid. The zero frequency noise correlations are negative at filling
factor 1/3 as for bare electrons (antibunching), but are strongly reduced in amplitude. These
correlations become positive(bunching)for v=<1/5, suggesting a tendency towards bosonic

behavior.

1. Safi, P. Devillard, and T. Martin, Phys. Rev. Lett. 86, 4628(2001)



HEF: 20023 A8 H(®) FR1B309~3K
BEr: YRR 6B AGI5SE
kM. Prof. Gerard Martinez
(V7 =TI CNRS &HISHHITERT)
Z&H: Cyclotron Resonance and Polaronic Effects in 2 Dimensional Electron Gas at High Den-
sities
C:3=R
Magneto infra-red absorption measurements have been performed in highly doped GaAs
guantum wells, lifted off and bonded to a silicon substrate, in order to study the resonant po-
laron interaction. It is found that the pinning of the cyclotron energy occurs at an energy close
to that of the transverse optical phonon of GaAs. This “unexpected” result raised the question
of thevalidity of the concept of the polaron mass in doped semiconductors. Anomaliesinthecy-
clotron resonance (CR) results are tentatively attribute to the manifestation of electron-

electron interactions in the CR response of the 2D gas.

BEf: 20023 A13B (OK)  HFik 2~ 3 K305
ISP YIMRZERT 6 FF  ABISBE
$&RM: Prof. Hartmut Monien

(Physikalisches Institut, Universitaet Bonn)
#EH: The Mott Transition in Bosonic Systems
£5:

The recent experimental realization of a Mott transition in a gas of ultracold atoms [Nature
415, 39(2002)] is probably one the cleanest examplew of a phase transition driven by quantum
fluctuations. Ultracold atomic gases might provide an exciting new lab for testing some of the
questions which have been discussed in other condensed matter systems. In my talk | will give
a general overview of the physics of the bosonic Mott - superfluid transition in bulk systems and
present some recent theoretical results on the phasediagram and the excitation spectra in the
mesoscopic system. In particular we found a new mode which might explain the unusual sec-

ond resonance in the recoil spectrum.

HEf: 20024E 3 A13B (OK) ik 4 B~ 5 B304
B YIMRERT 6B ABISSE
FAfM: Prof. F. Mila
(Université de Lausanne, Switzerland )

#8H: Reconciling spin 1 and orbital degeneracy in V203
E2E:

More than 30 years after its first serious investigation, V.03 is again attracting a lot of at-
tention after a number of recent experiments have challenged the description of its electronic

properties that had emerged in the seventies. In this talk | will review the recent theoretical de-



velopments which have opened the way to a completely new picture of the electronic properties
of V203, in particular regarding the interplay between orbital and spin degrees of freedom. The
crucial step was to revisit the electronic structure of avertical V - V pair within a model that in-
cludes realistic values of Coulomb interaction parameters. Within this description, the low en-
ergy manifold only contains states originating from the S = 1 sector of individual V ions, and
the ground state of a pair is an S = 2 state with an additional twofold degeneracy coming from
theorbitals. This state involves a resonance between (a,, e,)and (e, e,)atomic configurations.
All these basic facts agree with several recent non - resonant X - ray experiments. The next step
is to understand how the degeneracy of this low - energy manifold is lifted in V203. Three types
of residual interactions have been considered: i) Hopping of electrons between V -V pairs;
ii )Spin-orbit interaction; iii ) Coupling to the lattice. Accordingly several ground states have
been proposed. While they all have the real spin structure, they differ in the orbital structure.
Merits and drawbacks of these proposals with respects to various experiments, in particular

resonant X -ray scattering, will be discussed.

BEF: 200243 A18H(B) FHR2B~ 3K
BT YIMAERT 6 ABI5SE
R (E *

GUEXRZE PEIZER)
BB THEREIEFHFIE—L VX THES]
E5:
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HEE: 200243 A22B(®) F& 1 K305~ 2 K304y
5P YIMZERT6fE A6165E
F#&fM: Dr. F. U. Hillebrecht
(Max - Planck - Institut fiir Mikrostrukturphysik, Halle, Germany.)
58H: SURFACE ANTIFERROMAGNETISM OF NiO(100) AND COUPLING TO THIN
FERROMAGNETIC METAL FILMS
z£E:
Antiferromagnetic (AF ) oxides are important constituents in novel read heads based on spin
dependent transport which are used in state of the art data storage devices. Their role is to pro-
vide an exchange bias in exchange coupled magnetic multilayers. We studied NiO AF oxide
surfaces employing magnetic dichroism in photoemission electron microscopy. For cleaved
NiO surfaces we find a bulk like termination of the magnetic structure at the surface[1,2]. The
domain pattern shows stripes running along [100] directions in the surface, with typical widths
onthescaleof 10 u« m. For the firsttime, AF domain walls have been imaged directly, showing
widths of the order of 100 nm [3]. The evolution of the domain pattern of ferromagnetic Co films
deposited on NiO is found to be governed by the underlying AF domain pattern[1]. The Co
films show a strong uniaxial anisotropy parallel to the antiferromagnetic axis. Both findings
are explained by magnetoeleastic effects generated by the distortion of the NiO in the anti-
ferromagnetic state. Furthermore, the antiferromagnet spins reorient andalign parallel to the
Co spin direction. We show that uncompensated interfacial spins created by chemical process-
es at the interface are the cause of the exchange coupling. Further characterization of the inter -
face by surface x - ray scattering and other techniques is under way. The results demonstrate
a strong mutual influence between ferro - and antiferromagnetic spins at the interface and the
importance of chemical reactions at the interface for the magnetic properties of the system.
[1] F. U. Hillebrecht, H. Ohldag, N. Weber, C. Bethke, U. Mick, M.Weiss, and J. Bahrdt,
Phys. Rev. Lett. 86, 3419(2001).

[2] H. Ohldag, A. Scholl, F. Nolting, S. Anders, F. U. Hillebrecht, J. Stohr, Phys. Rev.
Lett. 86, 2878(2001).

[3] N.B. Weber, H. Ohldag, H. Gomonaj, and F. U. Hillebrecht, submitted.
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