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Kamran Behnia
Ecole Superieure de Physique et de Chimie Industrielles, Paris

Aspects of thermoelectricity in correlated-electron systems

The Seebeck coefficient of a metal is expected to display a linear temperature-dependence in the zero-temperature
limit. However, until now, the magnitude of this term in has not been put under systematic scrutiny. Recently, we
observed a striking correlation between this term and the electronic specific heat in different families of
strongly-correlated electronic systems. A dimensionless ratio relating these two signatures of mass renormalization
appears to contain interesting information about the ground state of each system. Scrutinizing this ratio allows
tracking non-trivial physics, which includes the emergence of a giant Nernst coefficient.

Recently the Nernst effect has become a focus of attention in the context of research on high-Tc superconductors. A
finite Nernst signal well above Tc has been interpreted as a signature of vortex-like excitations in the pseudogap
state of the underdoped cuprates. We present the results of thermoelectric coefficients in two heavy-fermion metals
(CeColns and URu2Si2), which point to an unidentified source of transverse thermoelectricity in the context of strong
correlation. Both the hidden-order state of URu2Siz and the non-Fermi-liquid regime in CeColns offer examples of

situations where such a signal emerges in the absence of superconducting fluctuations.
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Xue, Qikun

Competing Quantum and Classical Effect in Controlling Growth of Pb Island on Si(111) Surface

With a scanning tunneling microscope, Pb islands on Si(111) are manipulated to grow atomic layer-by-layer
involving millions of atoms and to construct nanostructures with desired size and location. The manipulated islands
display intriguing morphological dynamics, which is shown to originate from the interplay of quantum and classical
force. We control the growth dynamics and morphology by alternating the driving force, identify the transition from
the quantum to the classical growth regime with increasing film thickness and thus the borderline at which quantum
size effects should be considered and can be exploited. As an example of our efforts in exploiting the quantum size
effects, we show a thickness-dependent oscillatory superconducting transition temperature of atomically uniform Pb
thin films, which, we demonstrate by using scanning tunneling microscopy, angle-resolved photoemission
spectroscopy and resistance measurements, is a spectacular manifestation of the Fabry-Perot interference modes of
electron de Broglie waves (commonly referred to as quantum well states) when the film thickness reaches nanometer

scale.
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6 A615
A. L. Vazquez de Parga
Departamento de Fisica de la Materia Condensada,Universidad Autonoma de Madri
Magic heights in Pb nanodots induced by Quantum Size Effects

It was recently found that Quantum Size Effects can play a crucial role during epitaxial growth. For instance,
metallic islands of uniform height with steep edges and flat tops, can be grown on both semiconductor and metal
surfaces. In both cases, potencial barriers at the interfaces confine the electrons within the metal overlayers in the
direction perpendicular to the layers. The energy associated to these Quantum Well States (QWS) might be large
enough to stabilize preferentially certain shapes. We reported previously that the equilibrium height distribution of
Pb nanoislands grown at elevated temperature on Cu(111), as obtained from STM images, showed "magic" heights, i.e.
certain heights appeared much more frequently than others. Calculations of the total energy of Pb films on Cu(111) as
a function of the thickness of Pb, identify the magic heights in agreement with the experimentally observed values for
nanodots. Since the calculation was carried out for laterally extended films we explore now its validity to predict the
relative stability of the different thicknesses. We find that each Pb layer becomes unstable at a different temperature.
The layers with a non magic height (i.e. 7 ML), which are atomically flat at low temperatures because they are
trapped by kinetic constraints, decompose into more stable heights (i.e. 6 and 8 ML-high islands). The layers whose
thickness correspond to magic heights are more stable. In the case of some particularly stable thickness, such as 8
ML, an atomically flat film of Pb could be stabilized up to room temperature. Thus, quantum size effects have been
used to stabilize at 300 K flat films of Pb that, when deposited directly at 300 K would produce 3D islands.
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Yshai Avishai
Department of Physics, Ben-Gurion University, Israel

Fano effect of a strongly interacting quantum dot in contact with superconductor

The physics of a system consisting of an Aharonov Bohm (AB) interferometer containing a single level interacting
guantum dot (QD) on one of its arms, and attached to normal (N) and superconducting (S) leads is studied and
elucidated. Here the focus is directed mainly on N-AB-S junctions but the theory is capable of studying S-AB-S
junctions as well. The interesting physics comes into play under the conditions that both the Kondo effect in the QD
and the the Fano effect are equally important. It is found the conductance of the junction is suppressed as the Fano
effect becomes more dominant.

Content:

1 - Ashort introduction to the Fano effect.
2 - The ISSP experiment

3 - Effects of interactions in the dot.

4 - Inclusion of a superconducting lead.
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