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E ffi  Prof.B.J.van Wees
(FTlE) Department of Applied Physics and Materials Science Centre
University of Groningen
& H Mesoscopic superconductivity
in a two - dimensional electron gas coupled to superconductors
EZ B
In mesoscopic systems the phase of the electron wave function is conserved throughout the
conductor. As a result the description of electronic transport is very different from that of
macroscopic conductors. In this talk I will give two examples of electron transport in a
mesoscopic two - dimensional electron gas (2DEG) coupled to superconductors. At the
interface between the superconductor and the 2DEG, Andreev reflection takes place, where
an incoming electron is reflected as a hole.
In the first experiment I will describe how Andreev reflection makes it possible for a
supercurrent to flow through a 2DEG. In the second experiment we have realized a so - called
quasi - particle interferometer, and shown that the conductance of the 2DEG can be changed

by the phase difference between two superconductors attached to it.

H B 199448 H22H (H) 414 1 Er3053~ 2 B¥3043
B Bt YHEDTRATIEM | EEREE
i ffi  Maurits F.H.van Tol
(@) General Catalyst Research, Polyolefins,
DSM Resesrch

=8 H Oscillating NO reduction reactions studied on the atomiclevel

When Belousov described the first observations of an oscillating chemical reaction in the
late 50’s other scientists generally considered the phenomenon to be an artifact due to

experimental errors. Belousov died unaware of the fact that the nonlinear behaviour of



chemical reactions would be one of the most exciting areas of science in the decades that
followed.

In 1970 - 1972 the first reports appeared on rate oscillations during the CO oxidation by O,
over supported Pt catalysts. Later, the NO reduction by CO was studied at low pressures
over a Pt ribbon. The next step involved well characterised samples; single crystals. The CO
oxidation by O, over Pt(100) and Pt(111) was found by Ertl and co- workers to exhibit
oscillating behaviour.

The transition from the 1 e surface area of the Pt single crystals to oscillations studied on
the atomic scale took another decade. In my lecture lecture I would like to discuss this last
transition and show how the fundamental surtace science studies performed at Leiden
University have provided us with important information on the reaction mechanism of NO

reduction reactions over Pt and Rh.

H B 19944 8 248 (k) & 3 50053~ 4 BF0053
% Bt WIMERFSETIEER 1 P E
5 Fifi F.Solymosi

(FrE@) Institute of Solid State and Radiochemistry,

Attila Jozsef University
o H  Photoinduced processes on metal surfaces
2 B
The lecture will summarize our recent resuits conceming the study of the formation of

surface complexes (reaction intermediates), their bonding and reactivity on Pd(100) and
Rh(111) surfaces. Emphasis is given to the chemistry of hydrocarbon fragments (CH, CH;
and C;H; ) playing important role in the coupling of methane, in the synthesis of
hydrocarbons and higher alcohls, respectively. Methods used are AES, XPS, UPS, ELS,
HREELS, TPD and work function measurements. It is demonstrated that the best way to
produce these hydrocarbon fragments in larger concentration (without inducing secondary
reactions) is to photolyze adsorbed CH,I,,CH;1, and C; H;I compounds at 90-100K. The
mechanism of the photoexcitation is discussed taking into account the wavelength
dependence of the photolysis. The stabilty and the reactions of CH, fragments, and the
effects of different atoms are reported in a great detail. A short account for the

photoactivation and photodissociation of CO, is also presented.
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= H Time and Temperature Dependent Correlation Functions of Isotropic XY Model
in the Transverse Magnetic Field

2 g

o*o correlation function of the xy model is represented as a determinant of an integral
operator. It is described by nonlinear difference equation of evolutionary type. It is
Ablowitz - Ladik lattice version of Nonlinear Schrodinger equation. This equation is solved
by means of Riemann - Hilbert probem. Explicit formulas for asymptotics as large space

and time separation are obtained.
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