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CEIN Ferroelectricity
and its applications

After almost three years of activity
MaNEP research is progressing as
recently shown through the impres-
sive poster session at the Swiss
Physical Society Meeting in
Neuchatel.

Spring heralds new beginnings and
this year we are proud to present
our new logo and newsletter.
Research is our main activity, but
we are also focussing our efforts
towards communication with the
aim of promoting research and
enhancing MaNEP visibility and
identity. Sharing MaNEP’s research
fields with the general public is an
important challenge.
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Ferroelectric materials possess
unique properties such as pyroe-
lectricity and piezoelectricity useful
for a wide range of technological
applications, from non-volatile
memories to sensors and actua-
tors [1]. Maintaining the continual

rate of miniaturization of such
devices presents many challenges,
and requires a fundamental
understanding of the behaviour of
ferroelectrics at nanoscopic scales
revealing a fascinating new phy-

sics.
Continued on page 6
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Women in d
Physics

Two MaNEP project
leaders at a glance

MaNEP proposes summer
internships opened to
young students in physics.
These summer tranining
courses are made pos-
sible thanks to our advan-
cement of women’s pro-
gramme.

Giorgio Margaritondo was
recently nominated Vice-
president for Academic
Affairs of the Ecole Poly-
technique Fédérale de
Lausanne (EPFL).

Mid May our colleague
Maurice Rice has be-
come Professor emeritus
at ETH Zurich, where he
has been a faculty mem-
ber for the last twenty-
two years.
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‘ Editorial

Prof. @ystein Fischer, Director

Continued from page 1

We believe that diffusing scientific know-
ledge will be an appropriate way of sti-
mulating and interesting future genera-
tions of scientists in the field of solid
state physics and in particular materials
with novel electronic properties. We the-
refore considerably developed our websi-

te recently: a new section has been crea-
ted where specific subjects are descri-
bed with educational and interacting illus-
trations. We thus intend to highlight
some of our fundamental and applied
research progress in the framework of
today's technology.

In this issue, we present and discuss the
latest results obtained by Prof. Jean
Marc Triscone in the field of ferroelectric
materials. These materials already have
an increasing impact in the develope-
ment of novel electronic devices and we
present some of the main perspectives.

| finally take the opportunity to acknow-
ledge Giorgio Maragritondo and Maurice
Rice for their past and future contribu-
tions at the forefront of research.

With my best wishes
for a fruitful summer

L A=
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Women in
Physics

2004 Summer Internships

This year MaNEP offers to female
students in the third or fourth year of
their physics studies the possibility to
spend one month within a MaNEP
research team. These internships will
be organised with financial support
between July and September 2004.

It has been shown worldwide that the
number of women working in the field
of physics research seems to be limi-
ted due to barriers in their career
paths. Barriers among those men-
tionned include the difficulty of balan-

cing private life with a scientific
career and and also a certain self-
confidence lack in their real scientific
possibilities. The aim of these intern-
ships is to help the women to build
the necessary self-confidence to
have an equal chance to make a
scientific career.

Although it is very important to
encourage to study physics early in
the academic system, the intern-
ships proposed within the advance-
ment of women programme of
MaNEP will hopefully help the candi-
dates in progressing their careers
and stimulate their professional
development.

[ |
More details on...
www.manep.ch/en/nccr/aow.html
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EMPA working
with SONY

Scientific success leads to fur-
ther cooperation

The "nanotech@surfaces” Laboratory
at EMPA has established a worldwide
reputation over the past few years as
the specialists in the field of electron
emission from carbon nanostructures
(more on page 5). The lab's success
in this area has recently resulted in a
cooperative project with Sony Display
Technology (Japan), in which EMPA
will offer support to the world's lar-
gest manufacturer of consumer elec-
tronics in the development of field
emission flat displays. An EMPA staff
member will remain on site in Japan
for several months to facilitate the

knowledge transfer process. -
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‘ sciences

Edison with cylinder phonograph, one the first applica-
tion of piezoelectric materials (end of 19t century).
Source Edison National Historic Site.
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From Rochelle salt to PZT

Ferroelectricity was discovered in the
beginning of the century by J. Valasek
in Rochelle salt (potasium sodium tar-
trate) which was originally produced in
France in 1665 by an apothecary
Pierre Seignette. Rochelle salt was ori-
ginally used in medicine as a mild pur-
gative. Crystals of Rochelle salt were
easily grown and were subsequently
used in piezoelectric devices such as
crystal microphones and phonograph
pickup cartridges. Historically, ferroe-
lectricity was discovered after piezoe-
lectricity and pyroelectricity, two rela-
ted polar properties exhibited by fer-
roelectric materials (see definitions

below). It is only in 1945 that the first
ferroelectric material with a perovskite
structure, the ceramic BaTiO5 (barium
titanate), was found by B. Wul and |I.
M. Goldman. This discovery triggered
considerable efforts in search of addi-
tional ferroelectrics having the same
structure. A significant progress in
applications was made possible after
the discovery of lead zirconate titana-
te - Pb(ZrTi)O5 or PZT - with a very
strong piezoelectric response, and a
large remanent ferroelectric polariza-
tion. Lead-based materials have since
become the dominant compounds in
this field. m

Pyroelectricity
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Pyroelectricty was probably first obser-
ved in tourmaline by ancient Greeks,
but quantitatively investigated only in
the eighteenth century, during the
early studies of electrostatics. Sir
David Brewster, a Scottish scientist,
was the first to use the term pyro (fire)
electricity in 1824 when describing
this phenomena in one of his nume-
rous and famous contributions to the
Encyclopaedia Britannica. Pyroelectric
materials have a spontaneous polari-
zation whose amplitude changes
under the influence of temperature
gradients. The discovery of PZT trig-
gered many applications based on
this phenomenon, such as infrared
detection, thermal imaging (absorp-
tion of energy resulting in polarization
changes) and dielectric bolometers. g

Piezoelectricity
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Piezoelectricity was discovered later,
around 1880, by Pierre and Jacques
Curie who were the first to demons-
trate the generation of electricity (sur-
face charges) on well prepared crys-
tals of quartz as a result of mechani-
cal pressure. Inversely, when a volta-
ge is applied across a piezoelectric
material, it can undergo a mechanical
distortion in response. The beginning
of the twentieth century gave birth to
most of the classic applications of
piezoelectrics, such as quartz resona-
tors, accelerometers and those alrea-
dy mentioned above. After world war Il
and following the discovery of PZT, the
advances made in material science
allowed the development of nume-
rous applications based on tailored
piezoelectric properties. m

Ferroelectricity
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All ferroelectrics are piezoelectric and
pyroelectric, but they additionally pos-
sess a reversible, non-volatile macro-
scopic spontaneous electric dipole
moment in the absence of an external
electric field. In simple, words ferroe-
lectric crystals can be seen as an
assembly of batteries with a particu-
lar orientation, which remains stable
unless an external electric field is
applied to change its direction. Their
polar state is a consequence of the
structural transition from a high-tem-
perature, high-symmetry paraelectric
phase to a lowtemperature, low-sym-
metry ferroelectric phase. These
materials also behave as high dielec-
tricconstant insulators useful in the
developement of capacitors and ener-
gy storage materials. m




MaNEP

SWITZERLAND

Probing microscopic properties of materials
with novel electronics properties with muons

Prof. Hugo Keller
keller@physik.unizh.ch
www.physik.unizh.ch/groups/groupkeller/
Prof. Andreas Schilling
schilling@physik.unizh.ch
www.physik.unizh.ch/groups,/groupschilling/

Physik Institut der Universitat Zurich,
Winterthurerstr. 190, CH - 8057 Zlrich

References:
R. Khasanov et al., Phys. Rev. Lett. 92, 057602 (2004).
R. Khasanov et al., Phys. Rev. B 68, 220506 (2003).

The research interest of the group of
Prof. Keller is focused on the study of
microscopic magnetic properties and
oxygen isotope effects of hightempera-
ture superconductors and related mate-
rials by various complementary experi-
mental techniques such as, SQUID and
torque magnetometry, as well as reso-
nance techniques (NMR/ NQR/ EPR/
uSR). Prof. Schilling and his group focus
on thermal transport and vortex-related
phases in typel superconductors.

The novel lowenergy uSR method deve-
loped by PD Dr Morenzoni and cowor-
kers at PSl is a main tool in the research
field of the group. Low-energy muons of
tuneable energy can be implanted at a
controllable (10-200nm) depth beneath
the surface of the sample. This allows to
study directly the distribution of local
magnetic fields in thin samples, mult-
layers, near surfaces, and as a function
of depth below surfaces. At present PSI
is the only place in the world where low-
energy uSR experiments can be perfor-
med.

Prof. Schilling and his collaborators are
currently investigating the contribution of
the lattice (or molecule) vibrations to the
heat transport in low-dimensional sys-
tems. The thermal Hall effect as a
reliable probe for the electronic transport
of heat, and the thermodynamics of dif-
ferent vortex phases in type-ll supercon
ductors are further research topics.
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Magnetic field penetration profiles for a 160 substitu-
ted and a 180 substituted YBa,Cu30+.5 film measured
directly by the low energy muon technique, clearly sho-
wing a pronounced isotope effect on the magnetic
penetration depth.

High-resolution spectroscopies of strongly
correlated and low-dimensional materials

Dr. Marco Grioni - marco.grioni@epfl.ch

Laboratoire de Spectroscopie Electronique
IPN - EPFL, CH - 1015 Lausanne
http://ipn.epfl.ch/
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Understanding the electronic origin of
macroscopic physical properties is a pre-
requisite to design new materials tailo-
red to specific applications. In Lausanne,
and at synchrotron radiation laboratories
worldwide, we investigate the effects of
electronic correlations, electronphonon
interactions, and confinement in solids
by high energy electron and xtay spec-
troscopies.

Angleresolved photoemission (ARPES)
with very high energy resolution gjives us
a uniquely detailed view of the elemen-
tary electronic excitations in low-dimen-
sional metals, high-Tc superconductors,
heavy fermions, artificial nanostructures.
It also reveals the often subtle changes
associated with electronic instabilities,
like charge-density-wave or Mott metal-
insulator transitions. This powerful
approach has instigated similar efforts
within MaNER and is complementary to
other optical, transport and magnetic
studies.

We are also involved
(at ESRF - Grenoble) in
the development of
novel spectroscopies
like  highresolution
photoemission  with
hard xrays, and reso-
nant inelastic xray
scattering (RIXS) which
provide truly bulk-sen

Binding energy (eV)

sitive information, namely in materials
under high pressure. With J. Mesot (PSI)
and in partnership with the Swiss Light
Source, we have proposed the ADRESS
soft xray beamline, which will be one of
the most advanced instruments for the

spectroscopy of solids. -
References:
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ARPES view of the metal-insulator Mott transition in the layered material 1T-TaSe,.



The investigation of the electronic proper-
ties and the electron field emission beha
vior of carbon nanostructures are at the
center of our research group. Of particular
interests are the influence of point defects
on the local electronic structure of sp?
coordinated carbon and the electron field
emission properties of carbon nanotubes
(CNT), CNT thin films, and well ordered

SAFEM field enhancement mapping of regular CNT
arrays of different spacing with emitter densities ran-
ging from 100'000'000 cm-2 (lower left) to 350'000
cm2 (upper right).

In recent years carbon has attracted
much interest as a possible postsilicon
electronic material, due to the variety of
stable allotropes with completely different
electronic properties. In particular, the dis-
covery of the CNT in 1991 has motivated
a large number of studies of their electro-
nic and mechanical properties in view of

Carbon nanostructures and the role of
hydrogen for novel electronic materials

potential applications for electronic
devices on the nanometer scale.

The field emission of electrons is regar-
ded as one of the first application of CNT
with a major economic impact. The main
reason for the success of CNT field emit-
ters can be seen in the relative ease and
the low cost approaches to produce pla-
nar electron emission cathodes. The per-
formance of a planar field emission
cathode will be mainly determined by fol-
lowing four parameters: Cathode emis-
sion current density [Acm2], Emission
site density (ESD) [cm2], applied field for
operation [Vum?] and temporal stability
or life time of the cathode. These para-
meters are connected by a complex rela-
tion between the geometrical structure
of the field emission cathode as well as
the CNT materials and electrical contact
properties to the substrate. Using the
homebuilt scanning anode field emis-
sion microscope (SAFEM) we are able to
investigate all the relevant emission pro-
perties down to the micrometer scale in
order to gain more insight in the mecha-
nisms determining the performance of

Prof. L. Schlapbach
louis.schlapbach@empa.ch

EMPA, Materials Science and Technology

Institution of the ETH Domain, Uberlandstr. 129
CH8600 Dilbendorf
http://www.empa.ch
.

the field emission cathode. Currently we
are involved in different projects with
industrial partners as Thales S.A.
(France), SONY Corp. (Japan), and Mapper
Lithography (Netherlands) to develop
devices based on CNT field emitters. g
References:

P. Ruffieux et al., Phys. Rev. Lett. 84, 4910 (2000).

P. Ruffieux et al., Phys. Rev. B 66, 245416 (2002).

0. Groning et al., CHIMIA 56, 553 (2002).

P. Groning et al., Adv. Eng. Mat. 5, 541 (2003).

Fundamental excitations
of strongly correlated matter
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SmLag gSrgCu0y has an alternation of Sm0 and La0
tunneling barriers between the Cu0, planes along the
c-direction. In addition to the c-axis Josephson plas-
mon, which has been observed in almost all cuprate
materials, two other collective modes appear in the
superconducting state. These correspond to the exci-
tons in the superconducting state, which were predic-
ted in 1966 by A.J. Leggett. SmlLay_,Sr,Cu0, is the first
superconductor in which this type of excitons has been
observed.

The interest of the group is to explore
materials with strongly correlated elec-
trons, and to contribute to the understan-
ding of their properties. We use spectro-
scopic tools, in particular optical tech-
niques, to probe the excitations from the
ground state.

Examples are the investigation and sub-
sequent falsification of the interlayer tun-
neling model of high Tc superconductivity,
the study of the partial -sum rule related
to the kinetic energy of the valence elec-
trons, the study of quantum critical beha-
viour, and the prediction and detection of
a variety of novel collective modes.
Fourier transform infrared spectroscopy,
infrared ellipsometry and ellipsometry in
the visible domain are used. These spec
trometers are equipped with cryostats of
our own design, which is radically different
from commercially avaible optical tail
designs, and which allows a precise,
stable and reproducible positioning of our

Prof. Dirk van der Marel
dirk.vandermarel@physics.unige.ch

DPMC - University of Geneva

24, Quai E.-Ansermet, CH - 1211 Geneva 4

http://optics.unige.ch/

samples in the temperature range from 4
10 400 Kelvin in a vacuum of 1010 Torr. In
addition user facilities in Trieste, at the
Paul Scherrer Institute and in Grenoble
are used to study the optical absorption
in the Xray region and to perform experi-
ments under intense magnetic field
conditions. -
References:

D. Dulic et al., Phys. Rev. Lett. 86, 4144 (2001).

H. J. A. Molegraaf et al., Science 295, 2239 (2002).
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P. Paruch, N. Stucki, C. Lichtensteiger,
M. Dawber, S. Kumar*, S. Gariglio,

D. Matthey, K. Takahashi and

J-M. Triscone

DPMC, University of Geneva, Switzerland,
*Now at NTNU Trondheim, Norway,
http://dpmc.unige.ch/gr_triscone/

NIVERSITE DE GENEVE

The research interests of the group of Prof.
J-M. Triscone at the University of Geneva are
focused on the growth and study of epitaxial
oxide films and heterostructures with uncon-
ventional electronic properties. The materials
are primarily oxides, in particular supercon-
ductors and dielectrics / ferroelectrics.

Continued from page 1

Recently, ferroelectricity in ultra-thin
films and superlattice structures has
been found far below originally expec-
ted length scales, opening up a whole
new regime of device characteristics.
Concurrently, the integration of ferroe-
lectric oxides in epitaxial heterostruc-
tures with magnetic, superconducting
or metallic oxides, as well as on sili-
con, has created the possibility of
oxide based electronics. Finally, ato-
mic force microscopy (AFM) allows
control of individual ferroelectric
domains, providing a practical tool
both for fundamental studies and
novel applications of nanoscale fer-
roelectricity. Below, we briefly touch on
the main questions in the field today.

How thin can a ferroelectric be?

Although ultra-thin ferroelectric films
can be advantageous for many appli-
cations, the evolution of ferroelectric
polarization with thickness remains
an open question. In MaNER we are
studying the ferroelectric properties of
films only a few unit cells thick, using
high resolution x-ray diffraction and x-
ray photoelectron diffraction in colla-
boration with the group of Ph. Aebi at
the University of Neuchatel. Our expe-
riments, showing a decrease in fer-
roelectric polarization in thinner films
[2], are in agreement with recent ab-
initio studies by J. Junquera and Ph.
Ghosez (University of Liége). Our

Nanoscale Ferroelectrics

results show that films as thin as 2
nm (5 unit cells) remain ferroelectric.
Further polarization control can be
achieved by alternating epitaxial
layers of different materials, also
investigated in MaNER raising the pos-
sibility of novel artificial ferroelectrics
tailored to specific applications.

|

Pue

Tetragonal PZT has two possible polarization states,
Pyp and Ppoyy, due to the relative displacement of
positive and negative charges in the unit cell.

Can ferroelectric oxides be epitaxially
grown on silicon?

A key target on the way to high quality
epitaxial oxide film applications is the
ability to integrate these materials, in
thinAfilm form, with the existing mains-
tream Si-based technology. The deve-
lopment of an epitaxial SrTiO5 buffer
layer [3] has now made this integra-
tion possible. In MaNEP the pursuit of
this research is being implemented in
collaboration with the HES, Genéve,
promising numerous opportunities for
scientific and technological applica-
tions.

rized area, we can create arrays of
individually addressible, non-volatile,
fully reversible domains with densities
up to 30 Gbit/cm?2, at least an order
of magnitude higher than current
hard-drive capacity [4] (see Figure).
We have also investigated AFM writ-
ten ferroelectric domain structures for
a prototype high GHz range surface
acoustic wave device [5]. Nanoscale
studies in collaboration with T.
Giamarchi have identified the mecha-
nism for domain wall motion as a
disorder-controlled creep process [4],
implying high stability of the ferroelec-
tric domains, useful for devices requi-
ring long retention times. We have
confirmed this by following a variety of
ferroelectric domain structures for up
to 4 months, with no change in size,
random nucleation, or backswitching
observed.

Can electronic nanofeatures be reali-
zed using ferroelectric field effect?
The screening of the ferroelectric field
can be used as a mechanism to
control the charge carrier density in
very thin oxide films used as under-
lying electrodes, modulating for ins-
tance, the superconducting transition
temperature or the nature of the elec-
tronic behaviour (superconducting/
normal/insulating). Combined with

An 11x28 array of ferroelectric domains at 6 Gbit/cm2 density, written to spell out MaNEP with 12V pulses applied
for 200 ms. The domains have radii of ~50 nm. A surface particle is visible in the lower right corner.

Can ferroelectric polarization be
controlled with nanoscale precision?
The remanence (stability) of ferroelec-
tric polarization combined with the
high resolution and localized focus of
AFM have made these systems very
interesting both for fundamental stu-
dies of ferroelectricity and for non-
volatile memory applications. By
applying voltage pulses to a metallic
AFM tip scanning a uniformly pre-pola-

local polarization switching, this could
allow nanoscale electronic features to
be fabricated in oxide heterostruc-
tures.

[ |
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FeRAM chip, courtesy of Fujitsu MicroElectronics Europe
Ferroelectric Random Access Memories

Ferroelectric Random Access
Memories (FERAMSs) are non-volati-
le ferroelectric-based memories.
The information is stored using the
two stable polarization states of
PZT capacitors. Such memories
present the advantage of having a
higher speed in write mode than
today's conventional memories,
low power consumption and high
endurance. Although their integra-
tion in conventional CMOS techno-
logy is continuously being impro-
ved, another limitation encoutered
in processing such memories lies
in the difficulty of obtaining reliable
preformance and material charac-
teristics when considering ultra-
dense/small capacitors. In other
words, the best availble FeRAMs
on the market are "only" 256Kb,
but the demand and related mar-
ket for low density FERAM is huge
enough to allow their mass pro-
duction. For example, Fujitsu has
already shipped more than 150
millions FeERAM devices to the mar-
ket since 1999. The CMOS inte-
gration is now at 1Mb, with mass
produced devices to be made avai-
lable within the year (now sam-
pling). Several examples of appli-
cation of FeERAMs are smart card
chips (credit cards or prepayment
cards), cellular phone (memory,
audio/video strorage), play sta-
tions and other emerging applica-
tions such as electronic tickets or
new identification cards. -

Applications of ferroelectrics

Although for the moment several
technologjcal issues, such as fabri-
cation costs and read-out times,
make the nanoscale control of fer-
roelectricity described by Prof.
Triscone and his collaborators a pure-
ly research topic, it could eventually
lead to ultra-high density nonvolatile
memory devices, capable of retaining
data during power loss, and with very
short boot-up times. Ferroelectric
thin films also play an increasingly
important role in other aspects of
modern technology. In particular, their
piezoelectric, dielectric and pyroelec-

Ultrasonic devices for medical imaging

Today, the universally familiar ultra-
sound non-invasive imaging system
is the preeminent method for in-
utero foetal imaging. This technolo-
gy, unknown 30 years ago, was
again made possible by the deve-
lopment of piezoelectric-based
array transducers and their minia-
turisation, since increasing resolu-
tion requires increasing number of
sensors inside a same detector
size. Today 1.5D - 2D detector
arrays are commercially available,
and continuing advances will soon
provide real 3D imaging systems.
Other novel medical application
using ferroelectrics include the
development of focused surgery
transducers and non-invasive medi-
cal therapies.

Ultrasound feetal image at 14 weeks gestation.

tric properties have been exploited in
diverse applications, from accelero-
meters (airbags), ferroelectric ran-
dom access memories (FERAMS),
electro-optical devices (thermal ima-
ging), high frequency devices for
medical imaging (ultrasonic-based
imaging) and surface acoustic wave
(SAW) devices (high frequency tele-
communication filtering), to embeded
Smart Systems (active vibration
control) and many more. Our purpose
here is not to make an exhaustive list
but rather to highlight some of the
interesting recent developments.

Active damping

The company Siemens AG in
Germany has recently developed
damping units based on multilayer
piezo actuators for trains using the
tilting technology. Active damping
of train bogies is necessary to
improve the performance of such
high speed trains. The optimization
of speed versus trajectory control
coupled with comfort and security
questions represent the key issues
of this technology. Although the
use of PZT-based multilayered pie-
zolectric damping was not straight-
forward for such high load applica-
tions, significant progress was
recently achieved. Other "lighter"
applications of active and adaptive
embedded damping units have
been developed for use in vibration
reduction/ control inside tennis
racquets and skis. m
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‘Two project leaders at a glance

Professor Giorgio Margaritondo, a
member of MaNEP , was recently appoin-
ted Vicepresident for Academic Affairs
(provost) of the Ecole Polytechnique
Fédérale de Lausanne (EPFL). His tenure
begins in October 2004 and coincides
with a major reform of the EPFL: the
fusion of the two vicepresidencies for
research and for teaching affairs. The

End of March 2004, our colleague and
mentor Maurice Rice has become
Professor emeritus at ETH Zurich, where
he has been a faculty member for the
last twentytwo years. Maurice Rice has
been a key member of MaNEP since its
beginning.

Maurice's hame is connected with a
large number of important papers sha-
ping the field of modern condensed mat-
ter theory. The analysis of superconduc-
tivity in one and two dimensions, the

new vice-presidency for academic
affairs will thus coordinate and
support the activities in both areas
- a challenging task, in particular if
one considers the ongoing
"Bologna" reform, the many new
interdisciplinary initiatives at the
EPFL and the expansion in the
student body.

The new vicepresident has a long
experience in academic and
research management. He was
associate director of the
Wisconsin Synchrotron Radiation
Center in the 1980s, scientific
director of the Elettra laboratory in
199598, director of the EPFL
Institute of Applied Physics and
Chair of its Physics Department until
2001. He is at present the dean of the
School of Basic Sciences at the EPFL.
The MaNEP members send to Professor
Margaritondo their best wishes for this
new challenge: his role in the EPFL
research will certainly facilitate the natio-
nal collaborations that are the backbone
of our centre of competence. -

Brinkmann-Rice theory of the Mott tran-
sition in correlated metals, the collective
dynamics of pinned charge density
waves a la LeeRice-Anderson, or the
ZhangRice singlets giving a basis to the
tHmodel describing the high-Tc cuprates,
are a few examples among the many
seminal papers which became standard
knowledge in our field.

Maurice did his graduate studies in
Cambridge and then went for a postdoc
with Walter Kohn in San Diego. Over the
next fifteen years he continued his
career at Bell Labs, becoming research
head of the theory group in 1975 and
department head of surface sciene in
1978. In 1981, Maurice moved to
Switzerland to become professor at the
Theory Institute of ETH Zurich. In the
intervening years he built a new group in
condensed matter theory which he sha-
ped in his own characteristic way. A large
number of students have gone through
his training and went on with successful
careers in academia and in industry.

For his seminal contributions to many
diverse aspects of condensed matter

Forthcoming
Events

MaNEP will organise, sustain or
participate to the following
events. Find all the details on...
www.manep.ch/en/events/

MaNEP 3rd Review Panel,
Geneva Home Institution,
June 22-23, 2004.

“La Nuit de la Science”,

Parc de la Perle du lac, Geneva,
July 3-4, 2004.

Theme : "Mesurer, compter".

MaNEP Summer School,
Saas Fee,
September 6-11, 2004.

Nanofair 2004,
St-Gallen,
September 14-16, 2004.

“Journée Boussole”, High school
student’s day, Geneva,
September 22, 2004.

Workshop “Computational
Methods for Strongly Correlated
Systems and Nanomagnetics”,
Lugano,

September 26-October 1, 2004.

50th anniversary of CERN,
Geneva Physics Department,
October 23, 2004.

“Journée des filles”,
Daughter’s day, Geneva,
November 11, 2004.

physics Maurice was honored with the
Hewett-Packard Europhysics prize and
the Bardeenprize. He was elected as a
member of the Royal Irish Academy, the
National Academy of Sciences of the US,
and he is a Fellow of the Royal Society.

In addition, he holds an honorary doctor
degree of the National University of
Irland.

In mid May we celebrated his transition
to his emeritus status at ETH Zurich. We
are looking forward to his continued par-
ticipation and his insightful contributions
to our scientific community. -



