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# B Prof. Jan Zaanen

(@) (AT KE)

s H Quantizing the stripe phase: domain walls have voids
2 5

It is popular to picture dynamical stripes as essentially intact charged domain walls

o

being disordered by quantum meandering motions. It will be argued that this picture is
necessarily incomplete. Much can be said concerning the quantum mechanics of a single
string on a lattice. It will be shown that a system of such strings in 2+1D Will always
order in a stripe phase, as driven by a quantum order out of disorder mechanism. To
prevent this order, stripes have to break up and some ideas on the possibility of a more

complex ‘quantum pattern formation’ will be discussed.
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# [0  Professor W F Vinen
(AT@) (School of Physics & Astronomy, University of Birmingham)
H H Two dimensional solids: the development of capillary wave crystallography,
and a study of crystal damage

- =

“He" ions can be produced in liquid *He, where they form small “snowballs” with an
effective mass of about 35 atomic masses. A two - dimensional sheet of these ions can be
trapped by electrostatic forces just below the free surface of the liquid, and at a
sufficiently low temperature (typically 200mK) the ions form a two - dimensional crystal.
Two studies of this crystal will be described. In the first, capillary waves on the surface
of the helium are used to carry out a crystal diffraction experiment, which has provided
evidnece of the lack of long - range crystalline order in twodimensions. In the second, the

annealing of a damaged crystal is observed to take place at a rate for which there is as
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yet no convincing explanation.
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# A Prof. Alexander N.Vasil'ev

(&) (BRI TKF)

# H Study on new low - dimensional metal oxide compounds

Low - dimensional metal oxide compounds exhibit variety of cooperative quantum
phenomena ranging from peculiar magnetism to charge density waves and
superconductivity. In a search for the new compounds of this type several metal oxides
were synthesized and investigated at low temperatures. The CuV:0s displayed short
range and long range magnetic behavior with 3D Neel temperature Tn~24K. The LiCuV O
is quasi-1D antiferromagnet at 3.8 K with non-monotonous dependence of Tx on
magnetic field. The Rbi-xV20s system displays specific magnetic properties and the
ground states for these compounds are not identified yet. Several physical studies were
performed on the NaV:0s; including Raman and infrared measurements, dielectric
constants and thermal conductivity. Combined with other data these measurements allow
to state that the phase transition in NaV:0s is a charge ordering transition accompanied

by the complicated lattice distortion and opening of the spin gap.
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i#% i Prof. Jean- Paul Boucher
(Fh&@) (University of Grenoble)
s H Quantum spin chains in the spin - Peierls compound CuGeOs:
discussion and recent results

Awide activity is presently devoted to quantum spin chains. The interest for such

simple models however is a long story which started in the early 30's. Materials which

mimic these models are now available and new properties can be tested experimentally.
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For instance, a good example is provided by the spin - Peierls compound CuGeOs where,
depending on the values of the applied magnetic field and of the temperature (T), three
different models of quantum spin chains can be studied. At high T, one is dealing with
uniform chains, while at low T and low field, with a model of alternating chains. Finally,
in high field and at low T, a model of modulated chains can be investigated. The
discussion to be presented will focus mainly on the low-energy excitation spectra
expected to correspond to each of these models. Recent results obtained by neutron
inelastic scattering measurements will be also presented and predictions for the high field

phase will be discussed.
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# M  Dr. Hoydoo You
(Frl@) (T T v RERHAFREERAR, KED
& H Some Applications of Diffuse X -ray Scattering Techniques:
Lead Magnesium Niobates and Porous Silicon.

2 B

X - ray diffuse scattering is a powerful tool in studying deformation or interruption of
otherwise perfect 3D lattices. A basic simple formalism will be reviewed for two types
x - ray diffuse scattering and examples will be given for each case. The examples include
some of our recent studies of porous silicon and lead magnesium niobates. In the former
case, the diffuse scattering is due to the presence of pores (absence of crystalline
continuity) any in the later case it is due to the presence lattice deformation. These cases
present two very different types of materials physics which can be studied with x-ray

diffuse scattering technique.
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i B Prof. Kamran Behnia

(Ffl8g)  (Universite Pasris - Sud and CNRS, Orsay, France)

W H Features of heat transport in high - T¢ cuprates
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The d - wave superconductivity of high - Tc cuprates presents several signatures in heat
transport as recently detected in a number of studies on YBCO. At temperatures as low
as Te/1000, a residual electronic thermal conductivity persists which is indicative of the
presence of nodes in the superconducting gap. The magnitude of this term is close to the
expected theoretical value and remains insensitive to Zn impurity concentration.
Moreover, thermal conductivity presents a fourfold symmetry for a field rotating in the
basal plane which allows to localize the angular position of nodes.

On the other hand, thermal conductivity in the vortex state of BSCCO presents
unresolved features:as recently reported by the Princeton group, in a particular
temperature window, it becomes field - independent above a threshold field. But, our
low - temperature data is incompatible with the original scenario proposed to explain this

observation.
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G (Department of Physics, Penn State University)

M H Normal - State Transport Properties and the Symmetry of Superconducting

Order Parameter of SraRuO4

HE
o

We have carried out experimental studies on superconducting single crystals of
Sr2Ru0s. SrzRu0y is isotructural with La2CuOs4 and is the only known layered perovskite
which is superconducting without the presence of Cu. We have measured the temperature
dependence of the in-and out - of - plane resistivities, magnetoresistances(MR), and Hall
coefficient. The in - plane magnetoresistance was measured by applying a current along
the ab-plane and the field either in c-axis (transverse) or in the current direction
(longitudinal). At low temperatures, both the in-plane transverse and longitudinal
MRUs were found to be very small in fields below a threshold. Above the threshold, the
MRUs were found to be positive with a very unusual linear field dependence. The value
for the threshold decreased as the temperature was lowered. Physical insight into the
origin of the linear in-plane MRUs may be obtained from examing the behavior of the
in - plane Hall coefficient, Ru(T).

In addition, motivated by the theoretical prediction of an unconventional p- wave pairing
state in SrzRu04, we have carried out measurements on Pb/I/Sr:RuQ4, In/1/Sr2Ru04, and
Au/1/Sr:Ru0O4 tunnel junctions, where “1” denotes an insulating layer. No clear signature
for superconducting energy gap in SrzRuOs was found in the tunneling measurements.

The implications of the absence of a SrzRuOs gap will be discussed. To further probe the
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symmetry of the superconducting order parameter of this material, we have also studied

the temperature dependence of critical current, Ic(T), of the proximity -coupled
Pb/SrsRu04/Pb bi- layer junctions. A sharp drop was observed in Ic as Sr2RuO4 becomes

superconducting, providing direct evidence of an unconventional pairing state in this

material system.
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