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# B Prof. Paul Leiderer
(Frk@) (Universitit Konstanz, Germany)
M H Ordered Colloids : Mesoscopic Model Crystals and Templatesfor Nanostructures
® 5

Colloids can on one hand be considered as simple model systemsfor condensed matterona
mesoscopicscale, on the other hand they offer interesting applications due to their tendency to
form self - organized structures. The colloidal particles-in the examples to be discussed
mostly polymer spheres with a well-defined diameter between several ten to hundred
nanometers - are suspended in water and in general carry electric surface charge. The
Coulomb repulsion between the spheres gives rise to crystal - like structures, which are easily
accessible by optical means using both light scattering and optical microscopy. The talk
focuses on the influence of restricted geometry upon crystallization, and on the usage of
two - dimensional dried colloid crystals as lithographic masks for the preparation of

nanostructures.
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# B Prof.ValeriShikin
(F/8)  (Instituteof Solid State Physics RAS, Chernogolovka, Russia)
H H Contact Phenomenain 2D Electron Systems
2 B
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i ffi  Dr.Don Arnone
(FFf&@) Toshiba - Cambridge Research Center Cambridge, UK
& H Cyclotron Resonance Studies of Strongly Coupled Two - Dimensional Electron

Gasesin Tilted Magnetic Fields near the Quantum and Semi - Classical Limits

Far -infrared cyclotron resonance (CR) spectroscopy has been used to study a pair of
strongly coupled two - dimensional electron gases (2DEGs) which were formed in two GaAs
quantum wells and separated by a thin AlGaAs barrier. The degree of wavefunction
hybridisation, along with the effect of a magneticfield parallel to the plane of the electron gas,
have been investigated near both the quantum and semi - classical limits, corresponding to
low and high filling factors, respectively. Near the quantum regime, the CR transitionsin the
presence of a small parallel field reveal anticrossing between Landau levels associated with
different hybridissed subbands. Close to the semiclassical limit and with strong parallel
magnetic fields, two CR peaks are observed. The corresponding cyclotron masses are
compared to those expected for noncircular Fermi contours created by anticrossing of the
parabolic dispersion curves associated with the coupled 2DEGs. Experimental resultsin both
limits are discussed inlight of predictions from selfconsistent solutions of Schroedinger’s and

Poisson’sequations.
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B B WIMERFERT AR 2 RhaisE
i# M Dr.B.E.Cole
(FTE) BRI 2B M ERT
S Interband Spectroscopy of p - type GaAs/(Al, Ga) As Quantum Wells at Low Hole
Densities
BB
Photoluminescence, excitation, electroreflectance and direct reflectance spectroscopy have
been used to study the interband transitions in a number of modulation doped, p-type
GaAs/(Al, Ga)As quantum wells. Gated samples enable a wide range of hole densities to be

studied. A 150A ‘wide’ quantum well sample illustrates the quenching of the neutral



heavy - and light - hole, exciton features, in the presence of a Fermi - sea, and a transition toa
charged exciton ground state (and light-hole, heavy-hole, electron bound complex).
Different behaviour is found in the absorption features of the narrow (70A -85A) quantum
wells; while the charged exciton forms the ground - state threshold for photon absorption, we
find the neutral exciton shifts up in energy with increasing Fermi energy. The magnitude of
this blue - shift is between three and four times the Fermi energy and is observed for both the
heavy - and light - hole excitons. Further reflectance measurements in a finite magnetic
fields display discontinuities in the absorption threshold feature at even -integer filling

factors.
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# W ProfessorGrigory E.Volovik
(FrE@) Helsinki University of Technology
(L.D.Landau Institute for Theoretical Physics)
B B Cosmologyand Particle Physics in the Low Temperature Lab: simulation of Big
Bang, baryogenesis and generation of galactic magnetic field

25

Superfluid *He - A and high - temperature superconductors both have gapless fermionic
quasiparticles with the “relativistic” spectrum close to the gap nodes. The gap nodes have
pronounced consequences on dynamics and thermodynamics in both systems. The
interaction of the “relaitivistic” fermions with bosonic collective modes is described by the
quantum field theory, which results in a close connection with particle physics. Many
phenomena in high - energy physics and cosmology can thus be simulated in superfluid
phases of *He and in unconventional superconductors. This includes axial anomaly, vacuum
polarization, zerocharge effect, fermionic charge of the vacuum, baryogenesis, event
horizon, vacuum instability, Hawking radiation, etc. Analogs of some of these phenomena
have already been experimentally simulated in *He: (i) Formation of cosmic strings in
nonequilibrium phase transitioninearly Universe (Helsinki, Grenoble and Lancaster) ; ( ii)
Baryogenesis by textures and cosmic strings (Manchester) ; ( i ) Generation of the

primordial magneticfield (Helsinki).
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