











SESSION XXXV
NATO-ABDBVANCED STUDY INSTITUTE
29 juin - 31 juillet 1981

Hamiltonian systems, M. BERRY, H.H. Wills Physics Lab., mmmgm
J. MOSER, Math. Seminar ETH, Zurich

Introduction to chaotic behaviour, O.E. LANFORD i, Dept. of Math.,
. Univ. of California, Berkeley

HENORMN, Observatoire, Nice
TOK, Dept. of Math., Univ. Marviand
CZ, Inst. Math. Warsaw

Bifurcations leading to chaos, D.D. JOSEPH, Dept. of Aerospace Eng. & Mechanics,
Univ. of Minnesota

S. NEWHOUSE, Dept. of Math. Univ. of North Carolina

The program is also expected to include courses by:
Ya. G. SINAI (Landau Institute, Moscow]),
V.I. ARNOLD (Moscow University},
D.V. ANOSQV (Sieklov Institute, Leningrad).

Asymptotic behaviour of dynamical systems,

A,

The above courses cover in depth most of the aspects of non linear dynamics with special emphasis on
the use of concepts of bifurcation and strange attractors. A careful equilibrium is kept between the theo-
retical aspects and applications to various fields of mechanics {(celestial and fluid dynamics, turbulence},
of physics {plasmas ergodicity, accelerator design), of engineering, meteorclogy, population dynamics,
etc. A varied audience is expected, including participants of pre and post doctoral level working either on
the theory or on applied problems in any field of science, from the mathematical, numerical, experi-
mental or technical viewpoints.

A series of additionnal courses and seminars on special related topics will be contributed by
J. P ECKMANN, J.P. GOLLUB, A, LIBCHABER, R.M. MAY, S.A. ORSZAG.

Les Houches is a village and resort of the French Alps, in the Chamonix valley, at an aftitude of 1000 m.
Established in 1951, the School occupies a group of mountain chalets surrounded by meadows and
woods, above the viflage, and facing the Mont-Blanc range. It is idealfy located for mountaineering,
hiking or touring, as well as for inteflectual work. Accommodation and meafs are provided within the
Schoof for both participants and lecturers, the fee of 2350 FF covering alf expenses. Some possibilities
for grants exist. Farticipants who intend to rent fodging for their family in the viflage should directly
inquire at: Office du Tourisme, 74310 Les Houches (tel. (60} 54 40 62). The School is affiliated with the
University of Grenoble, and this session is a NATO Advanced Study Institute.

Admission forms and additional informations are available from
ECOLE D'ETE DE PHYSIQUF THEORIQUE
743710 LES HOUCHES, FRANCE
Telephone: (50} 54 47 33 and 54 40 69

Complete files (admission forms and recommendations fetters} must have reached this address before
T March T881.

The session of August 1981 will be devoted to Gauge theories in high energy physics.
Two sessions will be held in 1982, one on Atomic physics, the other on Field theory.

école d'été de physique théorigue




3 soht - 11 septembre 1981 | école d'ete

A

Introduction to gauge theories, J. WESS, Karlsruhe

Perturbative quantum chromodynamics, C. SACHRAJDA, Southampton
Phenomenology of unified gauge theories, J. ELLIS, CERN
Non-perturbative quantum chromodynamics, $. COLEMAN, Harvard
e’ e and lepton-nucleon.interactions. UK DESY.

de physigue théorigue

Nucleon-nucleon interactions, L. LEDERMAN, Fermilab
Properties of hadrons, C. QUIGG, Fermilab

The main courses listed above are concerned with the basic principles of gauge theories and their appli-
cations to high energy particle physics, as well as comparison with existing data and implications for very
high energy experiments. They are mainly adressed to voung theorists and experimenters working in
high energy particle physics at the pre or post doctoral level but may also be of interest to astrophysicists
and cosmologists. A complementary program of seminars will be devoted to connected fopics ranging
from the description of recent experimental results in accelerator physics, proton decay searches, and
neutrino oscillations, to the recent theoretical progress in guark confinement, supergravity and unifica-

tion, and the relevant aspects of astrophysics and cosmology. Seminar speakers will incude G. KANE,
L. SULAK, B, ZUMINO... :

Les Houches is a village and resort of the French Alps, in the Chamonix vafley, at an altitude of 1000 m.
Established in 1951, the Schoof occupies a group of mountain chalets surrounded by meadows and
woods, above the village, and facing the Mont-Blanc range. It is ideally located for mountaineering,
hiking or touring, as well as for intellectual work. Accommodation and meals are provided within the
schoof for both participants and lecturers, the fee of 2750 FF covering all expenses. Some possibiities
for grants exist. Participants who intend to rent lodging for their family in the village should directly
inquire at: Office du Tourisme, 74310 Les Houches ‘tel. (50) 54 40 62). The School is affillated with the
University of Grenoble, and this session is a NATO Advanced Study [nstitute.

Admission forms and additional informations are available from
FCOLE DETE DE PHYSIQUE THEORIQUE
74310 LES HOUCHES, FRANCE
Telephone: (50) 54 41 33 and 54 40 63

Complete files (admission forms and recommendations letters) must have reached this address before
7 March 7887.

The session of July 1981 will be devoted to Chaotic behaviour of deterministic systems. Two
sessions will be held in 1982, one on Atomic Physics, the other on Field theory. The latter,
which will cover functional methods, critical phenomena, two dimensional models and non
perturbative gauge theories, will complement the present session from a maore theoretical
Viewpoint.
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‘Mechanics: They are _mﬁmw ly-intended to young researchers at the pre and .uomﬁoﬂﬁmm level v workingin

| Statistical Mechanics, Condensed matter physics, Field Theory and Elementary particle physics, but may

. alsgbeofi mwmwmmm 10 ‘more experienced physicists %memm.mm_ Nuclear vgmm_mmwbm@ggm%m or Mathe- -

. matical physics. In addition short courses and seminars will.cover some connhected areas: New exact:

- results in Field Theory and Statistical Mechanics, supergravity, finite temperature effects in mm d %m@Q___
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is located in a group of mountain chalets surrounded by meadows and woods atan altitude of 100
is abave the viflage, facing the Mont-Blanc range. It is ideally located for mountaineering, hiking or tou- -
ring as well as for inteflectual work. Accomodation and meals are provided within the School for. both
participants and lecturers, the fee of 3200 FF covering all expenses. Some m@mw%%ﬁmm_mmw ,memwm mﬁmm :
Participants who fntend to rent EQ@S@%_wmemﬁ.m@%mm\w inquire at: - __
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SESSION XLi
NATO ADVANCED STUDY ﬁmmﬁ%@@m

8 aolt - 2 septembre 1983 école d’'été de physigue théorigue

Star formation on Galactic Scales

J. LEQUEUX, Meudon, P.G. MEZGER, Bonn, J.L. PUGET, ENS and Meudon
Properties and Evolution of Molecular ﬁ @ﬁmm

. GUELIN, IRAM, Grenoble LAMNGER, Princeton, J. SiILK, Berksley

Observations of @%@M@ﬁm% and of %@mw mmwwm%&mﬁ@m

C.G. WYNN-WILLIAMS, Hawsaii, 8.T. RIDGWAY, Kitt Peak, Tucson
Young stars and their Surroundings

G.H. HERBIG, Santa Cruz, D. DOWNES, IRAM, Grenoble
Protostars, Planets and the Solar System

H.W. YORKE, Gottingen, W.M. TSCHARNUTER, Wien, G.E.
New Developments and Observational Prospects

H.J. HABING, Leiden, C.H. TOWNES, Berkele

RFILL, Garchin

The above courses cover most of the aspects of the formation and of the early evolution of stars. The lec-
tures keep a balance among the properties of interstellar clouds and of young stellar objects inferred from
observations, the theoretical modelling of their evolution, and the opportunities which will be created by
new observing facilities. The courses are mainly addressed to young astronomers working in the above
fields at the pre- or post-dactoral level, but may also be of interest for researchers working in related
fields. Although %Mmamg studies of the formation of the Solar Systermn will not be covered, special atten-
tion will be given to its relation 1o the general problem of star formation.

A series of additional seminars will be organized on special objects and other related topics.

{es Houches is a resort village in the Chamonix valley of the French Alps. Established in 1957, the School
is focated in a group of mountain chalets surrounded by meadows and woods at an aftitude of 1000 m. It
is above the village, facing the Mont-Blanc range. It is ideally located for mountaineering, hiking or tou-
ring as well as for intellectual work, Accommodation and meals are provided within the School for both
participants and lecturers, the fee of 2400 FF covering all expenses. Some possibilities for grants m\ﬁmﬁ
Participants who intend to rent lodgings should directly inquire at: _

Office du Tourisme, 74310 Les Houches (tel. (50) 5440 62}, The School is affiliated with the University of
Grenoble, and this session is a NATO Advanced Study institute.

Admission forms and additional informations are available from: |
ECOLE D'ETE DE PHYSIQUE THEORIQUE
74310 LES HOUCHES, FRANCE
Tefephone: (B0) 54 41 33 and 54 40 69

Complete files (admission forms and recommendation letters) must have reached this address before
7 March 7883.

 The first session of 1983 will be entitfed.: Relativity, Groups and Topology.
Two sessions will be held in 1984 one on the molecular organization of genes and the pro-
grammation of cellular mewmwmmm@m@mh the other on the mathematical physics of critical
phenomena.



| NATO'ADVANCED STUDY INSTITUTE

" Topology with Applications to Quantum Field Theory, C.J. ISHAM, o
. . | Imperial College, London
Special Topics in Quantum Field Theory of Relevance to Quantum Gravity, R. JACKIW,
MLLT.

" Positive Energy Theorems, Y. CHOQUET-BRUHAT, Université de Paris
- .mmﬁwm%_mmm&_ﬁg@w@mﬁmm; ethods in Quantum Gravity, B. DE WITT,

Renormalization of Gauge Theories, C. BECCHI, Universita di Genova
| Significance and Future of Quantum Gravity, S. HAWKING, University of Cambridge
Supergravity : Methods, Goals and Successes, P. van NIEUWENHUIZEN,
. | S.U.N.Y. Stony Brook
Jlanifold Approach, T. REGGE, Universita di Torino

Supergravity: Group |

" By focusing on guantum gravity this session aims to display the broad theoretical setting of modern
guanium field theory, embracing general relativity, group theory and topology. Cuantum gravity is the
most difficult of all quantum field theories. It demands the full arsenal of weapons developed in gauge
theories, and more. The lectures will be pedagogically oriented and designed to help students use these
weapons in research, There will also be a course on the History of Guantum Field Theory as well as
seminars on special topics: Hidden symmetries-and unusual cancellgtions; helicity amplitudes; nonper-
turbative techniques and unconventional summations; measurement theory; ... Contributions to this
programme are expected from R. JOST, A. PAIS, B. ZUMINO .,

Les Houches is a resort village in the Chamanix valley of the French Alps. Established in 1857, the Schoof
is focated in a group of mountain chalets surrounded by meadows and woods at an altitude of 1000 m. It
- is above the village, facing the Mant-Blanc range. It is ideally focated for mountaineering, hiking or fou-
ring as well as for intellectual work. Accommodation and meals are provided within the School for both
participants and lecturers, the fee of 3600 FF covering all expenses. Some possibilitias for grants exist.
Participants wheo intend to rent lodgings should directly inguire at:
Office du Tourisme, 74310 Les Houches (tel, (50} 5440 62). The School is affifiated with the University of
Grenoble, and this session is a NATO Advanced Study institute.

Admission forms and additional informations are available from:
ECOLE D'ETE DE PHYSIQUE THEORIQUE
74310 LES HOUCHES, FRANCE
Telephone: (50) 54 41 33 and 54 40 69

Complete files {admission forms and recommendation letters) must have reached this address before
- 1 March 7983.

The second session of 1983 will be entitfed Birth and Infancy of Stars.

Two sessions will be held in 1984 one on the molecular organization of genes and the pro-
grammation of cellular differenciation, the other on the mathematical physics of critical
phenomena.

University of Texas




ecole d'été de physique théorique

Introduction to Disordered Systems: A. THOULESS, University of Washington, Seattle
Random Systems

i Disordered Systems: Mathematical Methods

J. FROMLICH, ETH Zurich, T. SPENCER, Courant institute, N.Y.U. New York

Gauge Theories, Lattice Gauge Theories, Theoretical and Numerical Results
G. PARISI, Universitd di Roma

_ﬁwm Construction of Gauge Theory Models
0. BRYDGES, Univ. of Virginia, T. BALABAN, Harvard Univ., J. IMBRIE, Harvard Univ.

Renormalization Group Transformation, and /N Expansion
K. mbﬁmwmmﬁ ILH.E.S. Paris, A. KUPIAINERN, University of Helsinki

@%ﬁmmﬁﬁmm Systems, KAM Theory: G. GALLAVOTTI, Istituto G. Castelnuovo, Roma ‘,
 Stochastic Differential Equations, Large Deviations: 8. VARADHAN, Courant Institute, New York
: .ﬁwm Use of ﬁ@mﬁﬁ%mwm in Mathematical Physics: O.E. LANFORD Ili, 1.H.E.S. Paris

This session intends to offer a careful introduction to some of the major problems, ideas, methods, and results concerning cri-
tical phenomena, random systems, and gauge theories. Although the main emphasis will be on the mathematical physics
aspects, the lectures will range from phenomenological physics to pure mathematics, and on a more technical level, from
numetical model calculations to analytical and computer assisted proofs. The main purpose of the course will ‘be 1o offer
voung scientists {less than 99 years of age), at the pre- or post-doctoral level, an introduction into the subject matter, and to
guide them right to the frontier of current research. A series of seminars will be organized on special topics related o the main
courses. Contributions to this program are expected from A. JAFFE, J. LEBOWITZ, E. LIEB, and others.

Les Hauches is a resort villege in the Chamonix valley of the French Alps. Established in 1951, the Schoadl is located in a group
of mountain chalets surrounded by meadows and woods at an altitude of 1000 m. [t is above the village, facing the Mont-
Blanc range. It is ideally located for mountaineering, hiking or touring as well as for inteffectual work. Accommodation and
meals are provided within the Schoof for both participants and fecturers, the fee of 3900 FF covering alf expenses. Some pos-
sibifities for grants exist. Participants who intend to rent fodgings should directly inguire at: Office du Tourisme, 74370 Les
Womnwwm (tef. (60) 54 40 62}. The Schoof is affiiated with the University of Grenoble, and this session is a NATO Advanced
Study institute.

Admission forms and additional informations are available from:

ECOLE D'ETE PF PHYSIQUE THEORIQUE ~— 74310 LES HOUCHES, FRANCE
w.m\mbmommm.. (50} 54 41 33 and 54 47 65 (off season)
5440 63 (July 1 - September 10}

Complete files {admission forms and recommendation letters) must have reached this address before 1 March 1984.

The first session of 1984 will be entitled Cellular and Motecular Aspects of Developmental Biology. .
Two sessions wilf be held in 1985 one on the Phenomenology of Elementary Processes at High Energies, the other on Imaging
and Signal Processing.



SESSION Xui
| NATO-ADVANCED STUDY INSTITUTE
| 2juillet - 27 juillet 1984

BASIC BIOLOGY: Embryology, Morphogenesis, Cell Biology, Molecular Biclogy

F. CUZIN, Institut de Biochimie, Nice, H. EISEN, Institut Pasteur, Paris, |

N. LE DOUARIN, Institut d'Embryologie, Nogent-sur-Marne, -

B. MACH, Faculté de Médecine, Genéve, D. SABATINI, Schoo! of Medicine, N.Y.U. New York
CELLULAR DIFFERENTIATION: SOME KEY MODELS

Primitive Fukaryotes: G. GEHRISH, Max Planck Institut, Minchen,

. HIRSKOWITZ, University of California, San Francisco

Nematodes: J. HODGKIN, University of Medical School, Cambridge

Drosophila: N.

Mouse: H. CONDAMINE, Institut Pasteur, Paris

ANALYSIS OF SOME INTEGRATED SYSTEMS
Neurgbiology: Embryology: J.P. THIERRY, Institut d’Embryologie, Nogent-sur-Marne
Differentiation: C. GORIDIS, INSERM CNRS Marseille Luminy
Synaptogenesis: J.P. CHANGEUX, Institut Pasteur, Paris
Intercellular Communications: M. LAZDUNSKI, Institut de Biochimie, Nice
Erythropoiesis: H. EISEN, Institut Pasteur, Paris ,
intracellular Regulations {Endocrinology}: K.R. YAMAMOTO, Univ. of California, San Francisco
The Immune System
Basic Elements of the Immune System: M. FOUGEREAU, INSERM CNRS Marseille Luminy
Organization of Immunoglobufin Genes: L. HOOD, Department of Biology, Caltech Pasadena
Major Histocompatibifity Complex Genes: L. HOOD, Depart. of Biology, Caltech Pasadena
B. MACH, Faculté de Médecine, Geneve
Regulation Network in immunology: J. URBAIN, Université Libre, Bruxelles

This session will focus on modern approaches in developmental biclogy. 1t will address young biclogists at the post-doctoral
level wishing to broaden their knowledge in biology, as well as scientists in other Tields with interests in life sciences. The ses-
sion will start with a short refresher course in basic biology and will proceed with the most advanced aspects of some key
models that are being used to elucidate the basis of cellular differentiation. An extensive analysis of some major physiologicat
integrated systems will also be presented. The course will consist of lectures and seminars.

Les Mouches is a resort village in the Chamonix valley of the French Alps. Established in 1951, the School is located in a group

of mountain chalets surrounded by meadows and woods at an altitude of 1000 m. It is above the village, facing the Mont-

Blanc range. It is ideally located for mountaineering, hiking or touring as well as for intellectual work. Accommodation and

meals are provided within the School for both participants and lecturers, the fee of 2800 FF covering all expenses. Some pos-

sibilities for grants exist. Participants who intend to rent lodgings should directly inguire at: Office du Tourisme, 74310 Les

m.oqonwm (tel. {50) 54 40 62). The School is affiliated with the University of Grenoble, and this session is a NATO Advanced
tudy Institute.

Admission forms and additional informations are available from:

ECOLE DVETE DE PHYSIQUE THEQRIQUE — 74370 LES HOUCHES, FRANCE
Tefephones: (50) 54 41 33 and 54 47 65 {off season}
. 54 40 68 (July T - September 10)

Complete files (admission forms and recommendation fetters/ must have reached this address before 1 March 1984.

The second session of 1984 will be entitied Critical Phenomena, Random Systems, Gauge Theories.
. Two sessions will be held in 1985 one on the Phenomenology of Elementary Processes at High Energies, the other on Imaging
and Signal Processing.

“école d'été de physique théorique



SESSION XLIV

NATO ADVANCED STUDY INSTITUTE | -
| 1erjuillet — 8 ac0t 1985 école d'été de physique théorique

SU2 X U1 Breaking, Flavor, and other Puzzles in particle physics:
H. GEORGI, Harvard, USA
The new phenomenology:
Supersymmetry and ali that: I. HINCHLIFFE, Berkeley, USA
Experimental Tests of the Electroweak theory {non collider]:
F. DYDAK, CERN, Geneva, CH
. DELLA NEGRA, LAPP, Annecy, F.: CERN, Geneva, CH
Recent developments in supergravity theories:
M. NICOLAI CERN, Geneva, CH
Effective Supersymmetric theories: G.G. ROSS, Oxford, UK.

Superstrings: L. BRINK, Goteborg, Swe.
Monopoles in particle physics: J. PRESKILL, Caltech., USA
inner space and Outer space: M.S. TURNER, Chicago, Fermi Lab., USA

- Symmetries of higher dimensional theories:
R. SLANSKY, Los Alamos, USA
Kaluza-Klein Supergravity: M. DUFF, Imperial College, London, UK.

The aim of these courses is to examine the possible structures that might be encountered at shorter distances. The emphasis will
be on the experimental consequences these theoretical constructs might have, on earth and elsewhere. The Electroweak theory
will be used as the starting point of this exploration. The formulation of a phenomenological theory below Planck mass, the role
of cosmology as a discriminant between possible theories are some of the topics to be covered. Since the road to better sym-
metries, i.e. supersymmetry, is paved in higher dimensions, the feasability of such theories will also be explored. Several additional
seminars will be organized. In particular P. Sikivie {Florida, USA) on axions. Others include D. Schramm (Chicago, USA), and
E. Witten (Princeton, USA). The session is open to both high energy theorists and experimentalists who wish to familiarize
themselves with current theoretical proposals and their confrontation with the evolving experimental situation.

Les Houches is a resort village in the Chamonix valley of the French Alps. Established in 1957, the School is located in a group of
mountain chalets surrounded by meadows and woods at an altitude of 1000 m. It is above the villags facing the Mont-Blanc
range. It is ideally located for mountaineering, hiking or touring as well as for intellectual work. Accornodation and meals are pro-
vided within the School for both participants and lecturers. A financial contribution of FF4300. -~ is requested from each partici-
pant. Some possibifities for grants exists. Participants who intend to rent lodgings should directly inquire at: Office du Tourisme,
74310 Les Houches (tel. 50/54 40 62). The Schoolis affiliated with the University of Grenoble, This session is a NATO Advanced
Study Institute.

Admission forms and additional informations are available from:

ECOLE D'ETE DE PHYSIQUE THEORIQUE ~ 74310 LES HOUCHES, FRANCE
Telephones: 50/54 41 33 and 54 47 65 (off season)
54 40 69 {July 1 — September 10}

Complete files (admission forms and recommendation letters} must have reached this address before 1 March 1985.

The first session of 1985 will be entitied Architecture of Fundamental Interactions at Short Distances.
Two sessions will be held in 1986 one on Disordered Systems, the other on Atormic Physics of Strongly fonized Atoms.
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SESSION XLV

TO-ADVANCED STUDY INSTITUTE ‘. | |
12 aolit — 6 septembre 1985 école d'été de Uﬂw\mmmw\m@ wﬁmﬁwmmcm

THEORY:

Statistical Time Series Analysis, Random Function:
B. PICINBONG, ES.E., Paris, F.

Detection and Estimation Theory: i.. SCHARF, Rhode Island Univ.,, USA

Linear and Non Linear Filtering: T. KAILATH, LS.L., Standford, USA

Time Frequency Representation:

non parametric representation, W, MECKLENBRAUKER, Tech. Univ, Vienna, A.
parametric representation: Y. GRENIER, ENST, Paris F.

APPLICATIONS - |
Adaptive Systems: T.5. DURRANI, Univ. Strathclyde, UK. o
Spectrum Estimation: S. KAY, Rhode Island Univ, USA .
Digital Signal Processing: V. CAPPELLINI, inst. Research

on Electromagnetic Waves, Firenze, |.
image Processing and Reconstruction: A. VENETSANQPOULOS, Toronto, Canada

Array Processing, Time Delay Estimation: J.F BOEHM, Ruhr Univ, Bochum, FRG
G.C. CARTER, NUSLC., New London, USA

TECHNOLOGY

Architecture of Signal Processing Systems: SY. KUNG, UCL.A., USA;
S. REDDAWAY, ICL. Lid, UK.

Fast Algorithms for Signal Processing: C. GUEGUEN, ENST, Paris, F.

This session intends to offer a synthetic presentation of the state of art in Signal Processing from the most recent developments
of theoretical backgrounds to the most important fields of applications and the new technical aspects in system and algorithm
design. The aim of the session is to allow specialists of all the areas of Signal Processing to get a clear and global view of the new
challenging problems faced by the current development of signal processing taking into account the simultaneous growth of fun-
damental discoveries, the impulsive effect of users applications and of new hardware and software technologies. S. KAY, V. CAP-
PELLINI, GC. CARTER, C. GUEGUEN and others will contribute to enlighten the new frontiers in this fast growing field.

Les Houches is a resort village in the Chamonix valiey of the French Alps. Established in 1957, the School is located in a group of
mountain chalets surrounded by meadows and woods at an altitude of 1000 m. it is above the village facing the Mont-Blanc
range. It is ideally located for mountaineering, hiking or touring as well as for intellectual work. Accomodation and meals are pro-
vided within the School for both participants and lecturers. A financial contribution of FF 3100, - is requested from each partici-
pant. Some possibilities for grants exists. Participants who intend to rent lodgings should directly inquire at: Office du Tourisrme,
74310 Las Houches (tel. 50/54 40 62). The School is affiliated with the University of Grenoble. This session is a NATO Advanced
Study Institute.

Admission forms and additional informations are avaitable from:

ECOLE D'ETE DE PHYSIQUE THEORIQUE ~ 74310 LES HOUCHES, FRANCE
Telephones: 50/54 41 33 and 54 47 85 {off season)
54 40 69 (July T — September 10}

Complete files {admission forms and recommendation letters} must have reached this address before T March 1985.

The first session of 1985 will be entitied Architecture of Fundamental Interactions at Short Distances.
Two sessions will be held in 1986 one on Disordered Systems, the other on Atomic Physics of Strongly lonized Atoms.
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SESSION XLVHI
NATO ADVANCED STUDY INSTITUTE
29 juin — 31 juillet 1987 école d'été de physigue théorique

a

Scientific Direction: J.P ZAHN, Observatoire de Toulouse F

GENERAL FLUID DYNAMICS:

Introduction and Fundamentals: E.A. SPIEGEL, Columbia University, New York, USA
Hydrodynamical Turbulence: M. LESIEUR, Université de Grenoble, F
Compressible Flows: VY. POMEAU, ENS. Paris, F
Convection in the Presence of Rotation and magnetic Fields: J. TOOMRE,

University of Colorado, Boulder, USA
Magnetohydrodynamics: A. POUQUET, Observatoire de Nice, F
Rotating Fluids: R. SALMON, University of California, San Diego, USA
Non Linear Instabilities; Bifurcation to Chaos: E.A. SPIEGEL,

Columbia University, New York, USA
ASTROPHYSICAL FLUID DYNAMICS:
Introduction: E.A. SPIEGEL, Columbia University, New York, USA
Stellar Oscillations: D.O. GOUGH, University of Cambridge, UK
Photogas Dynamics: E.A. SPIEGEL, Columbia University, New York, USA
Instabilities and Turbulence in Rotating Objects: J.P ZAHN, Observatoire de Toulouse, F
Dynamo Theories: J.H. ROBERTS, UCLA., USA

Most objects in the Universe are made of ionized gases whose internal motions, owing 1o the large dimensions
of these objects, result in most cases into highly turbulent flows. Astrophysical fluid dynamics is consequently
developing in quite a specific manner. It is the goal of this course to provide astrophysicists with a high level
treatment of fluid dynamics adapted to their needs and review the main applications to Astrophysics. it conse-
quently emphasizes highly turbulent phenomena. The lectures will cover in depth the main specific aspects of
astrophysical fluid dynamics. Additional seminars will be mostly devated to numerical simulations which play
an increasingly important role in compensating for the lack of direct experimentation. The course addresses in
particular young scientists who wish to enter this field whose present growth owes both to the improvement
of chservational technigues and the expectation of the new generation of supercomputers, yielding a host of
new data on the dynamics of most interesting astrophysical objects and allowing for the construction of more

realistic models.

Les Houches is a resort village in the Chamonix valley of the French Alps. Established in 1857, the School is
located in a group of mountain chalets surrounded by meadows and woods at an altitude of 1000 m. It is above
the village facing the Mont-Blanc range. It is ideally located for mountaineering, hiking or touring as well as for
intellectual work. Accornodation and meals are provided within the Schoof for both participants and lecturers.
A financial contribution of FF 4100.~ Is requested from each participant. Some possibilities for grants exist.
Participants who intend to rent lodgings should directly inquire at: Office du Tourisme, 74310 Les Houches
ttal. 5O 55 5O 62). The School is affifiated with the University of Grenoble. This session is a NATO Advanced
Study Institute . _

Adrmission forms and additional informations are available from:

FCOLE D'ETE DE PHYSIQUE THEQORIQUE — 74310 LES HOUCHES, FRANCE
Telephones: 50 54 40 89/ 50 54 41 33 and 54 47 65 {off season)

‘Complete files {admission forms and recommendation letters) must have reached this address before 1 March 1987.

The second session of 1987 will be entitled Highly fonized Atoms.
Two sessions will be held in 1988 one on Field Theory and Statistical Mechanics, the other on

Geophysical Tormography.




SESSION XLIX

4 aolit — 29 ao(t 1987

Scientific Direction: J.P DESCLAUX,, CENG., Grenoble F

Relativistic Theory of Atoms: J. SUCHER, University of Maryland, College Park, USA

ean Field Theory of Many Electron Systems: K. DIETZ, University of Bonn, FRG
Supercritical Fields: F. BOSCH, GSI Darmstadt, J. REINHARDT, University of Frankfurt, FRG
Atomic Collisions: R. GAYET, A. SALIN, Université de Bordeaux |, Talence, F

Electron lon Collisions: D. MOORES, P.J. STOREY, University College, London, UK

High Energy Particles in Aligned Crystals: J. KIMBALL, N. CUE,
University of New York, Albany, USA

Quantum electrodynamics (QED) of heavy atoms in strong fields and interactions between highly stripped ions
and atoms or electrons are still challenging both theoreticians and experimentalists. Recent developments in ion
sources and in the use of high energy accelerators and plasma sources for atomic physics have allowed very
accurate tests of the fundamental theory of atomic structure and QED. Besides comprehensive series of lec-
tures on these matters, the course will offer a series of seminars directed by P. JAEGLE on topics at the border
line between Atomic Physics and Plasma Physics which have been stimulated by the need of atomic data for
astrophysics and plasma physics. The lectures and seminars presented here aim at providing a comprehensive
theoretical background for physicists willing to enter this field. Whereas the emphasis is on theory, connections
with the latest experimental results will also be considered. The content of the course is such that it reaches the
border of present knowledge but introductory lectures will offer young physicists the opportunity of in-depth
formation.

Les Houches is a resort village in the Chamonix valley of the French Alps. Established in 1951, the School is
located in a group of mountain chalets surrounded by meadows and wodds at an altitude of 1000 m. it is above
the village, facing the Mont-Blanc range. It is ideally located for mountaineering, hiking or touring as well as for
inteffectual work. Accomodation and meals are provided within the School for both participants and lecturers.
A financial contribution of FF 3350.— is requested from each participant. Some possibilities for grants exist.
Participants who intend to rent lodgings should directly inquire at: Office du Tourisme, 74310 Les Houches
(tel. 50 55 50 62). The School is affiliated with the University of Grenoble. This session is under consideration
by the NATO Scientific Affairs Division.

Admission forms and additional informations are available from:

ECOLE D'ETE DE PHYSIQUE THEORIQUE — 74310 LES HOUCHES, France
Jelephones: 50 84 40 69
54 41 33 and 54 47 85 {off season)

Complete files {admission forms and recommendation letters) must have reached this address before 1 March
1987,

The first session of 1987 will be entitled Astrophysical Fluid Dynamics.
Two sessions will be held in 1988 one on Field Theory and Statistical Mechanics, the other on

Geophysical Tomography.
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SESSION LI
NATO-ADVANCED STUDY INSTITUTE

3 juillet — 28 juillet 1989 école d'été de physique théorigue

- Scientific Direction : J.-P. HANSEN, Fcole Normale Supérieure de Lyon, F
D, LEVESQUE, Univ, Paris-Sud, Orsay, F

Guantum Processes in Liguids : D. CHANDLER, Berkeley, USA

Kinetic Theory of Dense Fluids : M. EBNET, Utrecht, Netherlands

Statistical Mechanics of Liquid Crystals : D. FRENKEL, Amsterdam, Netherlands
Mode Coupling Theory of the Glass Transition : W. GOTZE, Minchen, FRG
Molecular Liguids and lonic Solutions : P. MADDEN, Oxford, UK

Meutron Scattering and Collective Dynamics : F. MEZE!, Berlin, FRG
Nucleation, Crystallization and Melling : D. OXTOBY, Chicago, USA

Collioidal Suspensions : P.N. PUSEY, Malvern, UK

inhomogeneous Fluids and interfacial Phenomena : B, WIDOWM, Comell, USA

The theoretical and experimental concepls and tools developed for the investigation of the
structure and dynamics of simple liguids are now successfully extended to more complex
systems, including molecular liguids, liguid crystals, colloidal suspensions and guantum
processes. Density functional, kinetic and mode coupling theories are leading to a coherent
picture of interfacial phenomena, nucleation, freezing and the glass transtion. The present
session is intended to provide a comprehensive overview of the basic concepts and of recent
progress in statistical mechanics of liguids. The theoretical lectures will be illustrated by
presentations of related light and neutron scattering experiments. The session is aimed al young
theoreticians and experimentalisis eager 1o acquire a good background in this rapidly growing
condensed matier field.

Les Houches is a resort village in the Chamonix valiey of the French Alps. Established in 1957, the
School is located in a group of mountain chalets surrounded by meadows and woods at an
altitude of 1000 m. It is above the village, facing the Mont-Blanc range. It is ideally located for
mountaineering, hiking or touring as well as for intellectual work. Accommodation and meals are
provided within the School for both participants and lecturers. A financial conftribution of
FF3700.-is requested from each participant Some possibilities for grants exist. Participants who
intend to rent lodgings should directly inguire at : Office du Tourisme, 74310 Les Houches
(tel 50.565.50.62). The School is affiliated with the University of Grenoble, This session is a NATO
Advanced Study Institute.

Admission forms and additional information are available from
cCOLE D’ETE DE PHYSIQUE THEORIQUE, F-74310 LES HOUCHES, France
Telephones : 50 54 40 69 Telefax : 50 55 53 25
50 54 41 33 (off season)

Complete files (admission forms and recommendation letters) must have reached this address
hefore 1 March 1989,

The second 1989 session will be entitled Chaos and Quantum Physics.
Two sessions will be held in 1990, one on Quantum Opfics, the other on Supernovae.
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SESSION LI _
NATO ADVANCED STUDY INSTITUTE O ﬁ o
fer aoQt — 31 aolt 1989 école d'été de physique théorique

d R atrix Theory : ;

Time-dependent Quantum Systems : B.V. CHIRIKOV, Novosibirsk, USSR (to be confirmed)
fave %mm@ﬁ@mm E.J. mwﬂwm Seattle, USA

Y KY, Rehovot, lsraél

=, Paris, F

. CASATI (Milano), Y. COLH
IMIT (Orsay).

=RE (Grenable),

h@mm,%mm lectures will be given by G
| VIUHLSCHLEGEL (Kéin) and C. SCI

‘Thetunderstanding of chaotic behavior in classical dynamics has considerably advanced in the
- lastdecades. Inturn, the need has arisen to understand in which ways a guantum system can feel
‘the imprints of underlying classical stochasticity. From the growing activity upon this class of
. problems, an autonomous field of research has emerged, which is now in full strength. It lies at
 the crossroads of all branches of guantum physics, inasmuch as classical complexity is
increasingly present in molecular, atomic, nuclear and solid state physics. This session of Les
Houches is devoted to a theoretical coverage of the subject, illustrated by models, applications |
- various areas of physics, and new experimental trends. The lectures are aimed at graduate
students and young researchers who intend to acquire a broad and solid theoretical knowiedge in
this inter-discipiinary, rapidly evolving subject.

Les Houches is a resort village in the Chamonix valley of the French Alps. Established in 1851, the
School is located in a group of mountain chalets surrounded by meadows and woods al an
altitude of 1000 m. It is above the village, facing the Mont-Blanc range. {1 is ideally located for
‘mountaineering, hiking or touring as well as for intellectual work. Accommodation and meals are
provided within the School for both participants and lecturers. Afinancial contribution of
FF 3600.- is requested from each participant. Some possibilities for grants exist, Participants who
intend to rent lodgings should directly inquire at : Office du Tourisme, 74370 Les Houches
(tel 50.55.50.62). The School is affiliated with the University of Grenoble. This session is a NA ,w,,@
Advanced Study Institufe.

Admission forms and additional m%@w%wm% are available from :
ECOLE DETE DE PHYSIQUE THEORIQUE, F-74310 LES HOUCHES, France
Telephones : 50 54 40 69 Telefax : 50 55 53 25
50 54 41 33 (off season)

Complete files (admission forms and recommendation letters) must have reached this address
before 1 March 1€

The first 1989 session will be entitled Liquids, Freezing and the Glass Transition.
Two sessions will be neld in 1990, one on Quantum Optics, the other on Supernovae.
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SESSION LI
NATO ADVANCED STUDY INSTITUTE
25 juin — 27 juillet 1990

Scientific Direction : J. DALIBARD, ENS - CNHS, Faris, France
S BAIMOND, ENS - Universite Paris Vi, France

Cuantum Optics and Relativity : CH.J. BORDE, Univ. Paris Nord, France

Laser Cooling : C. COHEN-TANNOQUD.JI, College de France and ENS, Parisg, France

Cavity Quantum Electrodynamics : 5. HAROCHE, ENS Paris and Yale Univ., USA

Noise in Quantum Optics : H.J. KIMBLE, Cal. Tech,, Pasadena, USA

Multi Stability and Chaos : LA, LUGIATO, Politecnico di Torino, Htaly

pon Linear Optlics : YR, SHEN, Berkeley, USA

Cold Atomic Hydrogen and Collective Quantum Effects - J.T. WALRAVEN, Amsterdam, Netherlands
Trapped lons Cristallization : H. WALTHER, Max Planck Inst., Garching, FRG

Additional lectures will be given by D. KLEPPNER, MIT (USA), W. PHILLIPS, NIST (USA),
S, REYNAUD, ENS (F), W. SCHLEICH, MPQ (FRG)

The Quantum Optics of simple systems placed in a carefully conirolled environment has evolved considerably in the past
few years. Many new perspectives have been opened in various fields of fundamental Quantum Fhysics including the
controi of atomic motion, single atom radiation, new non linear effects, modifications of guantum noise. This session of Les
Houches is devoted 1o a comprehensive discussion of these topics with a complementary program of seminars covering re-
fated fields such as low energy tests of gauge thearies, semi classical methods, guantum chaos, atomic aggregates... The
lectures are aimed at graduate students and young researchers who wish to acquire a broad and solid knowledge in this ve-
ry active field.

Les Houches is a resort village in the Chamonix valley of the French Alps. Established in 1951, the School is focated irt a
group of mountain chalets surrounded by meadows and woods at an altitude of 1000 m. [t js above the village, facing the
Mont-Blanc range. it is ideally for mountaineering, hiking or touring as well as for inteflectual work. Accomodation and meals
are provided within the School for both participants and lecturers. A financial contribution of FF 3900 — is requested fromi
each participant. Some possibilities for grants exist. Participants who intend to rent fodgings shouid directly inquire at :
Office du Tourisme, 74310 Les Houches (tel. 50 55 50 62). The School is affiliated with the University of Grenoble. This ses-
sion is a NATO Advanced Study Institute.

Admission \wom\ﬁw and mg&mmﬁmw nformations are svailable from
FECOLE D'ETE DE PHYSIQUE THEORIQUE — 74310 LES HOUCHES, FRANCE
Telephone (33150544068 / Fax (3350558325

Complete files (agmission forms and recommendation lefters) must have reached this address before 1 March 1880,

The second 1990 session will be entitled Supernovae. Two sessions will be held in 1991, one on Phenomenology of
Particles, the other on High Tc Supraconductors.
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SESSION LIV
NATO ADVANCED STUDY INSTITUTE
31 juiliet — 1* septembre 1990

Scientific Direction ; J. AUDOUZE, IAP, Paris, France
8 BLUDMAN, University of Pennsylvania, US4

Observations of Supernovae : R.P. &Wﬁm% CiA,

Spectrs, | W%mﬂ urves ancg @@m @m&m lieall
Supernova Slatistics : G.A, TAI AANN N, Astros é

Models for Type | Supernovae : ﬁ;@@w@

F. CANS mﬁ, ers
Miodels for Type Il Supsrmovae : W. JiLLEBRANDT,
Evolution of Massive Stars : S.E. WOOSLE
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Final Stages of Stellar |

nucteosynthesis in Supernovae » F.EK. THIELEMA
Gamma Ray Line Emission from Supermnovas @+ M,
Eqguation of Slate of Dense Matter : D. VAUTHERIN,
Emission from Supernovae in Early Stages : D. NAJ
Emission from Supernovae in Lale Stages : C. FR
Supernovae and the Intersteliar Medium : R.4. CH

An additional programme of seminars will be organized by B. MOCHKQVITCH, IAP, Paris

Supernova explosions are among the most violent events occuring in the Universe. Their general understanding invoives
many different and exciting fields (hydrodynamics, radiation and neutrino transporti, properties of matter in extreme physical
conditions, general relativity...}. Supernovae are also at the cornerstone between stellar and galactic evelution. They deeply
affect the structure of the intersiellar medium, accelerate cosmic rays and contribute 10 the enrichment of the Galaxy in hea-
vy elements. These different aspects will be considered in a series of lectures and seminars. The observational properties
of supernovae will be reviewed in detall and the theoretical framework for their description will be presented in a progressive
and pedagogical way. Naturally, the emphasis will be given 1o the fascinating resulis obtained from SN 1987 A, which have
confirmed several basic theoretical predictions but also have led to some new and unexpected developmenis. The content
of the course is such that it will provide a comprehensive background for young astrophysicisis waniing o enter the super-
nova tield.

Les Houches is a resort village in the Chamonix valley of the French Alps. Established in 1951, the School is focated in a
group of mouniain chalets surrounded by meadows and woods at an alifiude of 1000 m. I is above the village, facing the
Mont-Blanc range. 1t is ideally located for mountaineering, hiking or touring as well as for intelfectual work, Accommodation
and meals are provided within the School for both participanis and leciurers. A financial contribution of FF 3950 — js
requested from each participant. Some possibifities for granis exist. Participants who intend to rent lodgings should directly
inquire at . Office du Tourisme, 74310 Les Houches (tel 50 55 50 62). The School is affiliated with the University of
Grenoble. This session is a NATO Advanced Study institute.
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The second 1880 session will be entitled "Fundamental sysiems in Quantum Optics”. Two sessions will be held in 1997, one
o Phenomenclogy of Farticles, the other on High Tc Superconduciors.

Omniplan Sactay (1) 80.103.04.21



SESSION LV

NATO ADVANCED STUDY INSTITUTE L - o
30 juin — 26 juillet 1991 | école d'été de physique théorique

Eoientific Direction : & HLIOPOULOS, ENS-ONFE, Paris, France

The Siandard electrowesak model : G, ALTARELLL CERN, Geneva, CH and L. MAIANL Univ. di Roma 1, ]
0.C.0. confronts experiment : A, MUELLER, Columbia, New-York, USA

Heyond the standard model ; P. FAYET, ENE, Paris, b

Supersirings : D, GROSS, Princeton, USA

Lattice gauge theories : G. PARISE Univ, di Boma i, |

e” ¢ experimental results : M. DAVIER, L.AL., Orsay, F and A. WAGNER, Heidelberg, FR.G.

pp experimental results : M. SHOCHET, Chicago, USA

Additional lectures will be given by 8. COLEMAN (Harvard, USA), &L, GLASHOW (Harvard, USA),
G. T HOOFT (Utrecht, the Netherlands), K. KOURNAS (ENS, France), D.V. NANOPQULOS (Texas, USA)

in the physics of elementary particies the coming years may turn out to be decisive. LEP has already provided the answers
to some outstanding questions of particle physics. We know the exact number of light neutrino species and we have impro-
ved limits on new parlicles. With high precision measurements we shall be able 1o test the theory at the level of radiative
corrections. But also these years will be those of preparation for the next generation of supercolliders. They will open the
way to the TeV scale, which is expecied to be the scale of new fundamental physics. Questions such as the origin of
spontaneous symmetry breaking, the elementary or composite nature of quarks and leptons or the existence of new
interactions may be answered at this scale. The purpose of the School will be twofold : on the one hand it will teach young
scientists the physical ideas and the powerful technigues of modern elementary particie physics. On the other hand it aims
at bringing young theorisis in contact with the latest experimental results.

Les Houches is a resort village in the Chamonix valley of the French Alps. Esiablished in 1957, the School is located in a
group of mountain chalets surrounded by meadows and woods at an altitude of 1000 m. It is above the village, facing the
Mont-Blanc range. it is ideal for mountaineering, hiking or touring as well as for inteflectual work. Accommodation and meals
are provided within the School for botn pariicipants and lecturers. A financial contribution of FF 3300 ~— is requested from
each participant. Some possibilities for grants exist. Participants who intend to rent lodgings should directly inguire at :
Office du Tourisme, 74370 Les Houches (tel. 50 55 50 62). The School is affiliated to the University of Grenoble. This
session is a NATO Advanced Study Institute.

Admission forms and additional information are available from ;

ECOLE D'ETE DE PHYSIQUE THEORIQUE — 74310 LES HOUCHES, FRANCE

Telephone 1 (33} 5054 4062 / Fax 1 {3350 5553 25
Complete files (admission forms and recommendation letiers) must have reached this address before March 1, 1991,
The second 1987 session will be entitled "STRONGLY INTERACTING FERMIONS AND HIGH Tc SUPERCONDUCTIVITY™
FTwo sessions will be held in 1992, one on Gravitation and Quantification, the other on Image Processing.

1086 - Omniptan Saclay {1} 60,18.04.21



SESSION LVI
NATO ADVANCED STUDY INSTITUTE - ) e , o
30 juiliet — 31 aot 1991 . ecole d’éte de physique theorigue

Scientific Direction : B. DOUCOT, CRTBT - CNAS, Grenoble, F
R. BAMIMAL, CRTET - CNRS, Grenoble, F

Iintroduction to strongly correlated systems : T.M. RICE, ETH Zirich, CH
Experimental properties of low dimensional electron gases in organic and high Tc w%mw@@mm@@w@wm :
0. JEROME, Université d'Orsay, Paris, F
Fermi Liguid Theory : W. KOHN, Univ. of California, Santa Barbara, USA
Fermionic Methods for elementary statistical systems : C. ITZYKSON, CEA, Saclay, F
Quantum Monte Carlo for Interacting Fermions : D. CEPERLEY, Univ. of lllinois, USA
~Numerical Methods for Quantum spin systems : A.P. YOUNG, Santa Cruz, USA
Phenomenology and Modelling of high Tc Superconductors : P. LITTLEWOOD, Bell Labs, Murray Hill, USA
Strongly interacting Fermions in one dimension : F.D.M. HALDANE, Princeton University, USA
Questions, Controversies and frustration in Quantum Antiferromagnetism : P. COLEMAN, Futgers Univ., USA
| P. CHANDRA, NEC, Princeton, USA
Exotic Excitations and thelr interactions in strongly coupled Fermion systems : R. SCHRIEFFER,
Univ. of California, Sania Barbara, USA

Since its discovery in 1988, high temperature superconductivity has stimulated a tremendous research aclivity, on both
experimental and theoretical sides. The physical properties of these systems are beginning 1o be established on solid
grounds from the wealth of experimental results. At this point, it seems quite clear that these materials belong to the class of
strongly correlated fermion systems, for which doped Mott insulators appear as a paradigm. Analogies with other fields
such as heavy fermions, quantized Hall effect, fractional statistics are blessoming and provide new insights since conventional
perturbative methods break down. The school is intended fo provide a clear exposition of these new concepts which are
deeply changing the research in condensed matter physics. Among others, a complete review on experimental properties
of these materials will be given. The lecture on Fermi Liguid. Theory is aimed to provide a better understandig of this quite
successful theory, in order io identify the dramatically new features of high Tc superconductors compared to conventional
Fermi Liguids. Similarities with other systems and key concepts such as Luttinger liquids, heavy fermions, fractional statistics,
flux phases will be discussed. And since now, numerical technigues (Quantum Monte Carlo, exact diagonalization) have
become a major source of information on lattice models, pedagogical reviews on these methods are included. As usual,
seminars given by the participants and siudy groups on specific topics will be organized.

Les Houches is a resort village in the Chamonix valiey of the French Alps. Established i1 1957, the School is located in a
group of montain chalets surrounded by meadows and woods at an altitude of 1000 m. it is above the village, facing the
Moni-Blanc range. It is ideally for mouniainesring, hiking or touring as well as for intellectual work Accomodation and meals
are provided within the School for both participanis and lecturers. A financial contribution of FF 4050 - is requested from
each participant. Some possibilities for grants exist. Participants who intend to rent lodgings should directly inquire at :
Office du Tourisme, 74310 Les Houches (fel. 50 55 50 62). The School is affifiated with the University of Grenoble. This
session is a NATO Advanced Study Institute.

Admission forms and additional informations are availabls from ;

ECOLE ’ETE DE PHYSIQUE THEQRIQUE — 74310 LES HOUCHES, FRANCE

Telephone : {33) 50 54 40 89 / Fax : (33) 50 55 53 25 _
Complete files {admission forms and recommendation letiers) must have reached this address before 1 March 1991,
The second 18971 session witl be entitled “Particles in the nineties”. Two sassions wilf be held in 1992, one on Gravitation

and Quantification, the other on Image Processing.
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SESSION LVHI
NATO ADVANCED STUDY INSTITUTE
5 juillet — 1°" ao(it 1992

Scientific Direction : B. JULIA, ENS - CNRS, Faris, France

m%@wm%m%ﬁm constraints on Gravitation theories : 7. DAMOUR, |

Quantization Methods : G. ZUCKERMANN, Yaie, LBA

MNon pet _,M%@W%@ Canonical Gravity : A, AS ng m, EKAR, Syracuse, LBA
1.

Quantum Mechanics for clogsed systems an @@?ﬁ%mm : @m mwmw E, UCSE, UBA

Quantum Gravily and Biring theories - L. AL m AREZ-GAUME, CERN CH

Gua xm@ﬁ% in curved spacetim w H. WALD, Chicago, mamm

Two-dimensional Quantum @mﬁm@ y and String theory : F. DAVID, CEA, Saclay and €. BREZIN EhG, France
) A,

Two~dimensional Guantum %@@Eﬁ@ A, ﬁ@@%ﬁ@ﬁ Frinceton, LS
Mon-commulstive Geometry : A. CONNES, Collegs

Colloguium | ﬁ%mw will e wﬁm by B. de WITT (Austin, U mmﬁ T. REGGE (Toring, ltaly), G, 't HOGFT (Utrecht,
Nethertands}, P, Wmm HIHZEN (Leiden, Neth. and Stony Brook, wmﬁ (G, VILKOVISKY Lebedev Ph.
institute, UBSH, W w onfi m;gﬁ:

In the coming vears we shall hopefully discover and study classical gravitational waves, emitted during the collapse
of supernovae or close binaries for example. The theoretical understanding of the corresponding quanium theory
remains one of the main challenges of Physics. The School will be a thorough preparation for young scientisis
interested in this problem but also for all those who will use advanced methads of quantization. ltis also addressed
to physicists and mathematicians interested in the recent developments in string theory and guantum geometry and
to cosmologists. Seminars by pariicipants and study groups will be organized on the latest developments.

L es Houches js a resort village in the Chamonix valley of the French Alps. Established in 1851, the School is localed
in a group of mountain chalets surrounded by meadows and woods af an aftitude of 1000 m. It is above the village,
facing the Mont-Blanc range. It is ideal for mountaineering, hiking or touring as well as for intelleciual work.
Accommodation and meals are provided within the School for both pariicipants and lecturers. A financial contribution
of FF 3700 — is requested from each participant. Some possibilities for grants exits. Participants wha intend to rent
lodgings should directly inquire at : Office du Tourisme, 74310 Les Houches (tel. 50 55 50 62). The School is affifiated
with the Universily of Grenoble. This session is a NATO Advanced Study Institute and is granted by “La formation
permanente du CNRS”. _

Complete Hles {admission forms and recommendation letters) must have reached this address before T March 1982

The second 1892 session wilf be entiffed “Frogress In Picture Processing”.
Two sessions will be mm@ in 1993, one on Computational fluid dynamics, the other on Cosmology and large
scale struciure.

Sactay {1} 80.19.04.21
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SESSION LVIH
g DVANCED STUDY INSTITUTE
10 aolil — 4 septembre 1992

ecole d'été de physique théorigue

2

Seientific Direction : H. MAITRE, TELECOM-Faris, France

Discrete Represeniations : G. BORGEFORS, Swed Def. Res. Est. Sweden
Feature Extraction : P. ZAMPEROMN, Univ. Braunschweig, Germany
Restorstion and Filtering : J. BIEMOND, Univ. Delft, Netherland

Scene Analysis : B. NEVATIA, Univ. South. California, USA

WMarkov Random Fields : BR. AZENCOTT, Univ. Paris X, France
WMathematical Morphology : F. PRETEUX, Telecom-Paris, France

30 Obiject Processing : T. KASVAND, Concordia Univ., Canada

Additional lectures will be given by S. MALLAT (New-York Univ., USA), F. SCHMITT (Telecom-Paris),
M. FARVARDIN (Univ. Maryland, USA).

In the 90s, digital piciture processing enters a period of maturity which makes it one of the most powerfull and most
reliable tools in the field of computer sciences. In the domains of robot vision, guality control, autonomous vehicle
guidance, for gerial and satellite image interpretation as well as for the medical diagnosis, digital picture processing
appears as an unaveidable stage. Fundaments of picture processing are now well established : they collect
techniques issued form signal processing, mathematics, cognitive sciences, psvchophysis and neurophysiclogy,
but they also encompass novel and original methods originated from an exceptionaly rich experience in the service
of industry and research. The purpose of the Summer School is to provide an up-to-date review of the fundamentals
of picture processing, starting from the very beginning (sampling theorem, filtering, Fourier transform, elc.}, focusing
on the mature fopics © (mathematical morpholeogy, markov random fields, scale space decomposition), and
addressing the newly emerging techniques : wavelels, 30 representations and recognition. The atienders will be
non-specialists of picture processing, having a good knowledge of signal processing, mathematics and computer

science.

Les Houches is a resort village in the Chamonix valley of the French Alps. Estabiished in 1951, the School is focated
in a group of mountain chalets surrounded by meadows and woods af an alfitude of 1000 m. It is above the villags,
facing the Mont-Blanc range. It is ideal for mountaineering, hiking or louring as well as for intellectual work,
Accommodation and meals are provided within the School for both participanis and lecturers. A financial contribution
of Fi- 3500 — is requesied from each participant. Some possibifities for granis exist. Participanits who infend to rent
lodgings shoutd divectly inguire at : Office du Tourisme, 743710 Les Houches (tel. 50 55 50 62). The School is affiiated
fo the University of Grenoble. This sassion is a NATO Advanced Study institute and is granted by “la formation
permanente du CNRS”.

Admission .mom%m and m@mmwcmmw information are available from :
ECOLE D'ETE DE PHYSIQUE THEQRIQUE — 74310 LES HOUCHES, FRANCE
Telephone : (33} 5054 4069/ Fax : (33) 80555325

Complets files (admission forms and recommendation letters) must have reached this address before March 1, 1992,

the second 1992 sassion will be entitled “Gravitation and Cuaniizations”.
Two sessions wilf be held in 1993, one on Computational fiuid dynamics, the other on Cosmology and large Scale
Struciure. _
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The %ﬁ%mmmm%m@ increase of computer power, combined with the development of efficient visualization {ools
has irreversibly changed the landscape of fiuide dynamics in its fundamental and applied aspecis. Precise and fast
numerical algorithms provide accurate solutions for the equations of fluid motion, in particular for ghenomena
which are rapidly changing in time and space, such as turbulence, vortices and shock waves. The applications of
Computational Fluid Dynamics (CFD) are immense, e.g. in hypersonic agrodynamics, combustion and propulsio
meteorology, cceanography, climate studies, poliution in the environment, internal geophysics or astrophysics.
From a more theoretical standpoint, these new numerical fools are bringing a revoluiion in the understanding of
continuous media physics, and shad new light on instabill &M vortices, deterministic chaos, intermitiency and fractal
geomelry. The programme will give a broad presentation of all the principal aspects of CFD, combining discussion
of the varicus numerical methods with examples from m@m.mmw environmental or industrial applications. His intended
in part mawmw for selected graduaie students and young scientists and engineers. Additional lectures given by leading
experts will present recent results in CFD as well as from the laboratory. Practical CFD work will be aiso carried out
by students, in a CFD laboratory specially setiled for the duration of the programme.

m&& Honal lecturers: confirmead participation of €. BEGU m@@ m: BILGER, J. ,”@%@E@W% ML BRACHET, LP. CHOLLET,
P, COMTE, P, COULLET, V. GAGHNE, wﬁ GASTER, B, HOPFINGER, B. LEGRAS, M. MENEGUZZ, @Wwﬁﬁim
m@.a %ﬁmwmﬂ L PEREIRA, J. FER %%% w@wﬁ ERIA, m 4%?@@%@ mﬁﬁﬁm@%

Hn
4

{Les Houches is a resort village in the Chamonix valley of the French Alps. Established in 1951, the School is focaled
in & group of mountain chalets surrounded by meadows and woods at an altitude of 1000 m. It is above the village,
facing the Mont-Blanc range. It is ideal for mountaineering, hiking or touring as well as for intellectual pursuils.
Accommodation and meals are provided within the School for both participants and lecturers. A financial contribution
is requested from each participant (FF 4600 - for Academic, FF 8000 - for Industrial). Some possibilities for grants
exist. Participants who intend fo rent lodgings should directly inquire ai: Office du Tourisme, 74370 Les Houches
(tel. 50 55 50 62). The School is affiliated to the University Joseph FOURIER of Grenoble. This session is g NATO
Advanced Study Institute, and organized with the support of ERCOFTAC. [t is granted by: "la formaltion permanenie
du CNRS”, CiSH-ingénierie, DRET, Kubota Pacific and HEWLETT-FPACKARD.

Admission forms and additional intormalions are available from:
ECOLE D'ETE DE PHYSIQUE THEQORIQUF — 74310 LES HOUCHES, FRANCE
Telephone: (33)50 54 4068 / Fax: (33) 505553 25

Complete files {admission forms and recommendation letters) must have reached this address before 1 March 1883

The second 1993 session will be entitled “Cosmology and large scale structure”.
Two sessions will be held in 1994, one on “Fields Theory and stalistical mechanics of extended objects, the other
on “Mesoscopic Systems”.

3303 - omniplan Sactay (1) 89.33.14.21



SESSION LX
MATO ADVANCED STUDY INSTT TUTE
1e" Aoiit — 28 Aot 1993

Scientific Direction: R. SCHAEFFER { mm@m&\u France), J. SILK (U.C. Berkeley, USA),
. SPIRO (Saciay, France).

Standard Cosmological Models (Th): A, BLANCHARD, Meudon, France

Standard Cosmological Models m@mﬁ G. TAMMANN, Basel, |, Switzerland

Dark Barvonic Matter (Obs): K. FREEMAN, MS550, Australia

Dark Baryonic Matter (Th): JJ. SILK, Berkeley, USA

Yery Barly Universe: J. ELLIS, CERN, Switzerland

Microwave Background: B, BOND, CITA, Canada

Large Scale Structure (Obs): G. EFSTATHIOU, Oxford, England and V. DE LAPPARENT, IAP, France
Large Scale Structure {Th): E. BERTSCHINGER, MIT, USA and A. 8ZALAY, Budapest, Hungary
Direct Detection of Dark Matter: B. SADOULET, Berkelay, USA

Galaxy Formation and Evolution: 8. WHITE, Cambridge, England

Deep Galaxy Counts: A, TYSON, Bell Labs, USA

Colloguium lectures will be given by: J. BERGERON™ (IAP, France), F. BOUCHET (IAP, France), A. BOUQUET
(Paris, France), C. CESARSKY (Saclay, France), M. PIERRE™ (MPE, Garching), R. JUSZKIEWICZ (N. Copemicus,
Poland), P. LENA (Meudon, France), G. RAFFELT (MPI, Munich), J. RICH (Saclay, France), V. RUBAKOV™ (Moscow),
3. ROCCA-VOLMERANGE (1AP, France), G. SMOOT™ (Berkeley, USA), N. VITTORIO (Un. Roma, Htaly).
Evening talk: J. AUDOUZE (France).

“to be confirmed.

Over the last few years, galaxy counts in 2 and 3 dimensions and numerous veiocity field surveys have become
available to provide a unique view of the present universe on large scales. Deep galaxy counts now allow one 10
tackle the problem of galaxy formation. The discovery of the cosmic microwave background fluctuations and the
searches for dark matter in our neighborhood give us for the first time a probe of the conditions prevailing in the
very early universe. This school will provide a comprehensive review of these discoveries, thelr interrelations and
their cosmological implications. It is aimed towards young scientists working on these problems, but also towards
more experienced astrophysicisis and physicists interested in gelling a broader view of the field. Seminars by
pariicipants and study groups will be organized around the latest deveiopments.

Les Houches is a resort village in the Chamonix valley of the French Alps. Established in 1957, the School is
jocated in a group of mountain chalets surrounded by meadows and woods at an aftitude of 1000 m. It is above the
village, facing the Mont-Blanc range. It is ideal for mouniaineering, hiking or touring as well as for more intellectual
work. Accomodation and meals are provided within the School for both participanis and lecturers. A financial
contribution of FF 3 800 is requested from each participant, Some possibilities for grants exist. Parficiparnts who
intend to rent lodgings should directly inqguire al: Office du Tourisme, 74310 Les Houches (tel. 50 55 50 62). The
School is affiliated to the University Joseph Fourier of Grenoble. This session is a NATO Advanced Study Institute
and is granted by: “la formation permanente du CNRS”.

Admission W@mgm and m@@mwmaw,mmm information are avaiiable from:
ECOLE DETE DE PHYSIQUE THEQRIQUE - 74310 LES HOUCHES, FRANCE
Telephone: {33) 50 584 40 69 / Fax: (33) 50 55 53 25,

Complete files (admission forms and recommendation letters) must have reached this address before 1 March, 1833,

The second 1993 sassion will be enlitled "Computational Fluid Dynamics’.
Two sessions will be held in 1894, one on “Fislds Theory and statistical mechanics of extended objects”, the other
on “Mesoscopic Systems”.

mﬁomm d'eté de mgmﬁcm théori mmm
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NATO ADVANCED STUDY INSTITUTE

July 8 - July 26 1996

DE LA CELLULE AU CERVEAU:
LE CYTOSQUELETTE - COMMUNICATIONS INTRA ET
INTER-CELLULAIRES - LE SYSTEME NERVEUX CENTRAL

Scientific Direction: J. ZACCAI (Grenoble, France),
J. MASSOULIE (Paris, France).

The cytoskeleton in morphogenesis; microtubule structure and dynamics in vitro and in vivo; molecular motors, actin-myosin,
_kinesin, dynein; genetic approaches to cytoskeleton organisation in yeast, C. elegans, transgenic animals; cell cycle and
cytoskeleton, trigger and feed-back control mechanisms: D. JOB (Grenoble, France); R. MARGOLIS (Grenoble, France);
R.R. MCINTOSH (Boulder, Colorado, USA); R. WADE (Grenoble, France).

Functional organisation and internal architecture of a eukaryotic cell; constitutive and regulated mechanisms in secretory and
uptake pathways; protein folding and chaperones; concepts of signal recognition; dynamics and identity of subcellular
‘components: B. GOUD (Paris, France); J. MASSOULIE (Paris, France); D. SABATINI (New-York, NY, USA).

Ontogeny and phylogeny of representation; evolution of the tetrapod limb; from limb to brain; morphological plasticity in the adult
nervous system; quasi redundancy of membrane receptors; from external signal to transcription; time, space and memory:
D. DUBOULE (Geneva, Switzerland); A. PROCHIANTZ (Paris, France); J.D. VINCENT (Gif-sur-Yvette, France).

Invited seminars on latest developments: G. EDELMAN (San Diego, California, USA); D. ENGELMAN (New Haven,
Connecticut, USA); D. GLOVER (Edinburgh, UK); U.B. KAUP (Jilich, Germany); R. KELLY (San Diego, California, USA).

The objective of the Session is to provide a review, from an introductory level to latest developments, of the cytoskeleton, intra and
inter-cellular traffic and the central nervous system. These topics in Cell Biology have been chosen because they all involve
exciting recent progress as well as a potential for new interdisciplinary approaches at the boundary between Physics, Chemistry
and Biology (long range dynamic ordering, molecular motors and chaperones, selective membrane transport and two dimensional
interactions at membrane surfaces, cell-cell communication in complex ramifications, the development and plasticity of nervous
systems...). The topics will be presented with some overlap as a logical progression going from the cell and its internal complexity
to highly integrated systems.

Les Houches is a resort village in the Chamonix valley of the French Alps. Established in 1951, the School is located in a group of
chalets surrounded by meadows and woods, at an altitude of 1 150 m facing the Mont-Blanc range - a very favourable environment of
inteflectual activity in ideal surroundings for hiking, mountaineering and sight-seeing. A financial contribution of 3 000 FF is required per
participant for accommodation and meals provided within the School, with the possibility of applying for grants to cover all or part of this
sum. Participants who prefer to rent lodging should enquire directly to: Office du Tourisme, F-74310 Les Houches, France (Tel.
(33) 50.55.50.62). The School is affiliated to the Université Joseph Fourier, Grenoble and the institut National Polytechnique, Grenoble
and is supported by the Ministére de I'Education Supérieure et de la Recherche, the Centre National de la Recherche Scientifique
(Institut National de Physigue Nucléaire et Corpusculaire) and the Commissariat & I'Energie Atomatique (Direction des Sciences de la
Matiére).

Admission forms ang ma%womm_,ﬁ.ﬁgmmom are availabie from: )
ECOLE D'ETE DE PHYSIQUE THEORIQUE - F - 74310 LES HOUCHES
PHONE: 33/80.84.40.69 - FAX: 33/50.55.53.25

Complete applications (admission forms and letters of recommendation) must have reached this address before Mareh 1, 1986,

omniplan Saclay (1) §9.33.1421

Two sessions are Foreseen in 1897; "Climate Modeling and Variability", "Modéle standard en physicue des particules”.
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|LES HOUCHES

SESSION L

école d'été de physique théorique

L'UNIVERS PRIMORDIAL

Scientific Direction: Pierre Binetruy (Orsay U., France)
Richard Schaeffer (Saclay, France}
Joseph Silk (Berkeley U., CA, USA)

introduction to Supersymmetry, Astrophysical and Phenomenological Constrainis, K. OLIVE (U, of Minnesota Minneapolis, USA)
Large Scale Structure of the Universe, A. STEBBINS (Fermilab, Balavia, USA}

The Universe at High Hedshift 7, S, LILLY {U. of Toronto, Canada;}

The Early Universe: Barvogenesis, Defects, and Initial Conditions, 8. TUROK (Cambridge U., Grande Bretagne}

Quanium Gravity, Superstrings and M-Theory, T. BANKS (Ruigers U., USA)

The COMB fluctuations, J.-L. PUGET { Orsay U, France}

inflation and Primordial Fluctuations, A. LINDE (Stanford U, UBA)

Dark Matier: Direct Detection, &. CHARDIN (Saclay, France)

Superstring Cosmology: the Pre-Big Bang Scenario, G. VENEZIANG (CERN, Swilzerland}

in addition to the lectures, time will be reserved for seminars on recent development in the fields covered by this school.

In the last 20 years the ties between Particle Physics and Astrophysics have become much closer. Our modem concepis of the physics of
fundarmental interactions tumn out to have important cosmological consequences. This school will review what has been learmed from fhese
connactions, and introduce the most recent topics in the field. The interface between Particle Physics and Asirophysics is gelling a new
hoost from ideas about the description of the elementary interactions in connection with inflation and quanium gravity. On the observational
side, the limits on the cosmological parameters have noticeably tightened. The bounds on a possible population of dark compact objecis in
our Galaxy will soon be quantified. Also, sensitive experiments of direct and indirect detection of dark matter in the form of weakly interacting
elementary pariicles are underway. This school will focus on the Universe before Nucleosynthesis. It is specially addressed to the community
at the interface between astrophysics and particle physics and is aimed typically at advanced doctoral or postdoctoral students. The courses,
however, are organized so that astrophysicists as well as physicists from neighboring fields can step in and benefit.

The School will be open io graduate students and researchers. Attendance is limited 1o 50 students. A financial contribution of 5600 FF
(853,71 €) is required from each participant. It covers full lodging and meals at the School, and inclutes the published lecture notes. The
School may provide a few granis, to cover part or all the living expenses and sventually ravel expenses. Applications for grants must be sent
in advance to the School. Except for some specific cases, the grant allocations {(depending of course on the session funding) will be made at
the baginning of the session. Application forms and additional information are available from:

ECOLE D'ETE DE PHYSIQUE THEORIQUE - 74310 LES HOUCHES, FRANCE
Phone: +33 -4 5054 40689 - Fax +38 -4 50555325
E-mail: secretariat. houches @uji-grenchbie.ir W3 hitn:/fw3houches.ujf-grenoble.fr/

The required documents (application form + 2 recommendation letters) must be sent by ordinary mail 1o the School before March 1, 1993
{pleass if you ask for application form by e-mail, mention your mailing address or fax number}. The selection committee (Scientific Directors
of the session and Direction of the School} will select the candidales.

Les Houches is a resort village in the Chamonix valley in the French Alps. Established in 1951, the Physics School is located in a group
of chalets surrounded by meadows and woods, at an altitude of 1150 m facing the Mont-Blanc range - a very favorable environment
of inteflectual activity in ideal surroundings for hiking, mountaineering and sight-seeing. Participants who would prefer to rent lodging in the
village should enquire directly to Office du Tourisme, 74310 Les Houches, France (Tel. +33 - 4-50 55 50 62, Fax +33 - 4 50 55 53 16,
E-mail: ot.les.houches @wanadoo.fr}.

The Les Houches Physics School is affiliated to the Université Joseph Fourier and to the INPG in Grenoble, and Is supported by MENHT,
ONRS and CEA. This session is supported by CNRS, CEA, PNC, NBF & NASA.

The August 1999 Summer School Session is entitied "Coherent Atomic Matter Waves". Two sessions are scheduled for 2000, one on

"Clusters and Nanoparticles®, the other on "Turbuience”,

Ecole de Physigue des Houches, Céte des Chavants, F-74310 Les Houches.
Director: Francois DAVID
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SESSION-LXXH
NATO ADVANCED STUDY INSTITUTE école d'été de physique théorique

July 27 - August 27, 1999

Scientific Direction: Robin Kaiser (Institut Non Lineaire de Nice, France)
Christoph Westbrook (Institut d'Optique, Orsay, France)

Bose condensed atomic gases: simple theoretical resuits: Y. Castin (LKB-ENS, France)

Nonequilibrium phenomena in trapped atomic gases: H. Stoof (U. Utrecht, Netherlands)

Technigues and resuits of experimental Bose-Einstein Condensation: E. Cornell (JILA, Boulder, USA)

Experimental studies of Bose-Einstein condensates: W. Ketterle (MIT, Cambridge, USA)

Decoherence, the gquantum-classical transition, and the physics of information: J. Paz (Buenos Aires, Argentina) & W. Zurek (Los Alamos, USA)
Cavity QED Experiments, entanglement and quantum measurement: M. Brune (LKB-ENS, France)

Atom interferometry: S. Chu (U. Stanford, USA)

Quantum and nonlinear optics in a photonic band gap: S. John (U. Toronto, Canada)

Applications of muitiple scattering concepts in atomic physics: B. van Tiggelen (UJF, Grenoble, France)

Quantum chaos and atomic physics: D. Delande (LKB-ENS, France)

In addition to the lectures, time will be reserved for seminars on recent development in the fields covered by this schooi.

Rapid progress is being made in the study of quantum effects in atomic systems. Due largely to the development of laser cooling during the
years 1980-1990 the 1930's have witnessed several breakihroughs: Bose Einstein condensation, the production of "Schrddinger cat states”,
and the beginning of the study of the propagation of atomic de Broglie waves in complex media which exhibit chaos, localization etc. This
school is intended to bring together several leading researchers in these areas to give a series of lecture courses aimed at advanced
doctoral and post-doctoral students in order to familiarize them with the frontiers of this research.

The School will be open to graduate students and researchers. Attendance is limited to 50 students.

A financial contribution of 5900 FF is required from each participant. it covers full lodging and meals at the School, and the published lecture
notes. The School will provide a few grants, which may cover part or all the living expenses and possibly travel expenses. Applications for
grants must be sent in advance to the School. The final decisions (depending of course on the session funding) will be made at the beginning
of the session.

Application forms and additional information are available from:

ECOLE D'ETE DE PHYSIQUE THEORIQUE - 74310 LES HOUCHES, FRANCE
Phone: +33 - 4 50 54 40 69 - Fax: +33-4 505553 25
E-mail: secretariat.houches @ ujf-grenoble.fr Wa3: hitp://w3houches.ujf-grenoble.fr/

The required documents (application form + 2 recommendation letters) must be sent by ordinary mail to the School before
March 1, 1999 (please if you asked for application form by e-mail, mention your mailing address or fax number). The selection committee
{Scientific Directors of the session and Direction of the School) will select the candidates.

Les Houches is a resort village in the Chamonix valley in the French Alps. Established in 1951, the Physics School is located in a group of
chalets surrounded by meadows and woods, at an altitude of 1150 m facing the Mont-Blanc range - a very favorable environment of
inteflectual activity in ideal surroundings for hiking, mountaineering and sight-seeing. Participants who would prefer to rent lodging in the
village should enquire directly to Office du Tourisme, 74310 Les Houches, France (Tel. +33 - 4 50 55 50 62, Fax +33 - 4 50 55 53 16,
E-mail: ot.les.houches @wanadoo.fr).

The Les Houches Physics School is affiliated to the Université Joseph Fourier of Grenoble and to the Institut National Polytechnique de
Grenoble, and is supported by the Ministére de I'Education Nationale, de la Recherche et de la Technologie (MENESR), the Centre National
de la Recherche Scientifigue (CNRS) and the Direction des Sciences de la Matiere of the Commissariat & I'Energie Atomigue (CEA). This
session is supporied by the NATO ASI program.

The July 1999 Summer School session will be entitled *"The Primordial Universe". Two sessions are scheduled for 2000, one on "Clusters

and Nanopariicles”, the other on "Turbulence".

Ecole de Physique des Houches, Céte des Chavants, F-74310 Les Houches.
Director: Francois DAVID
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SESSION LXXHI

NATO-AS! -
European High Level Scientific Conference Ecole d'été de physique théorique

July 3 - July 28, 2000

Scientific Direction: Claude Guet (CEA Grenoble, France)
Pavel Hobza (J. Heyrovsky Institute of Physical Chemistry, Prague, Czech Republic)

Lecturers:

Electronic properties of clusters: G. Bertsch (U. Seattle, USA)

Semiclassical approaches to mesoscopic systems: M. Brack (U. Regensburg, Germany)

Confinement techniques for simulating finite many-body systems: 8. Chekmarev (Inst. Thermophysics, Novosibirsk, Russia)
Pairing correlations in finite systems: atomic nuclei and metallic clusters: H. Flocard (U. Orsay, France)

Experimental investigations of thermodynamical properties of metallic clusters: H. Haberland (U. Freiburg, Germany)
Physical and chemical processes in nano and mesoscale systems and their size evolution: U. Landman (U. Atlanta, USA)
Condensed matter physics approach to nanosystems: M. Manninen (U. Jyvaskyla, Finland)

Experimental studies of atomic clusters: T. P. Martin (MPI Stutigart, Germany)

Magnetism of Clusters: G. Pastor (U. Paul Sabatier, Toulouse, France)

Cooperativity effects in quantum chemistry: L. Piela (U. Warsaw, Poland)

Density functional theory for small systems: D. Salahub (U. Monireal, Canada)

Electron scattering on clusters: A, Soloviev (loffe Institute, St Petersburg, Russia)

Complex energy surfaces and thermodynamics of clusters: D. Wales (U. Cambridge, England)

Scientific Context:

Since about 20 years interest has grown very fast in the study of atomic and molecular clusters as well as nanoparticles such as quantum
dots. The small size and the finite number of constituents lead to novel! structural and thermodynamic properties with no equivalent in the
bulk. The physics and chemistry of clusters remains a largely interdisciplinary subject. The present school will take advantage of this
interdisciplinarity with outstanding lecturers having their background in atomic and molecular physics, condensed matter physics, nuclear
physics, chemistry and physical chemistry, and last but not least computational physics.

The school aims at providing advanced doctoral and post-doctoral researchers with the state of the art of theoretical concepts and methods.
In addition to the already confirmed lectures there will be additional lectures and seminars on recent developments in the fields covered by
this school. There will be plenty of time for personal work, discussions, organizing small working groups and to get to know each other.

Scientific Committee: Claude Guet (Grenoble, France), Pavel Hobza (Prague, Czech Republic), Steve Berry (Chicago, USA),
Joshua Jortner (Tel Aviv, Israel), Fernand Spiegelmann (Toulouse, France)

Inscriptions:

Applications must be send to the School before March 1, 2000. A selection committee will select the participants. A financial contribution is
requested from each participant (FF 4500 - € 686). It covers accommodation and meals, which are provided within the School for both
participants and lecturers. Possibilities of grants exist, in particular for students from Eastern Europe and developing countries. Application
forms and additional information are available from:

ECOLE D'ETE DE PHYSIQUE THEORIQUE - 74310 LES HOUCHES, FRANCE
Phone: +33 - 4 50 54 40 69 - Fax: +33 - 4 50 55 53 25
E-mail: secretariat.houches @ ujf-grenoble.fr W3: http://w3houches.ujf-grenoble.fr/

Les Houches is a resort village in the Chamonix valley in the French Alps. Established in 1951, the h@m__.nm School is located in a group of
chalets surrounded by meadows and woods, at an altitude of 1150 m facing the Mont-Blanc range - a very favorable environment of
intellectual activity in ideal surroundings for hiking, mountaineering and sight-seeing.

The Physics School is affiliated to the Université Joseph Fourier of Grenoble and to the Institut National Polytechnique de Grenoble, and is
supported by the Ministere de I'Education Nationale, de la Recherche et de la Technologie (MENRT), the Centre National de la Recherche
Scientifique (CNRS) and the Direction des Sciences de la Matiere of the Commissariat a I'Energie Atomique (CEA).

This session has received the financial support from the NATO Advanced Study Institute (AS1) Program and from the European
Commission High-Level Scientific Conferences (HL.SC) Program

Two sessions are scheduled for 2001, one on "Physics of Biomolecules and Cells", the other on "Gravity, Gauge Theory and Strings”

Ecole de Physique des Houches, Cbte des Chavants, F-74310 les Houches
Director: Francois David
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LES HOUCHES

SESSION LXXIV

NATO-ASI..
European High Level Scientific Conference Ecole d'été de physique théorique

July 31 - September 1, 2000

Scientific Direction: Marcel LESIEUR (LEGI-Grenoble, France)
Akiva YAGLOM (Institute of Atmospheric Physics, Moscow, and MIT)

l.ecturers:

A century of turbulence theory - the main achievements and unsoived problems: A. YAGLOM (Institute of Atmospheric Physics, Moscow, Russia/MIT)
Large-eddy simulations: O. METAIS (LEGI, Grenoble, France}

Scaling laws and scale invariance: G. FALKOVICH (Weizmann institute, Israel)

Burgers turbulence in one and several dimensions: U. FRISCH (Cote d’Azur Observatory, Nice, France)
Industrial modelling of turbulence: M. LESCHZINER (Queen Mary College, London, U.K.)
Computational aeroacoustics: R. MANKBADI (University of Cairo, Egypt/NASA-Lewis, Cleveland, USA)
Helicity in neutral and MHD turbulence: K. MOFFATT (DAMTP, Cambridge, U.K.}

Two-dimensional turbulence: J. SOMMERIA (LEGI, Grenoble, France)

Wavelet techniques: M. FARGE (LMD, Paris, France)

Scaling laws from experiments: K. SREENIVASAN (Yale, USA)

Instability and vortices in rotating flows: E. WEISFREID (ESPCI, Paris, France)

Dislocations and phase turbulence: P. COULLET (INLN, Nice, France)

Scientific Context:

This Summer School has several objectives. The first one is o present the spectacular progresses made these last ten years in the domain
of turbulence coherent-vortex self-organization, thanks in particular to new large-eddy simulation methods. We intend also to describe the
modern tools developed for the analysis of fluid turbulence in three and two dimensions: normal and anomalous scaling laws, turbulent
mixing and Lagrangian dynamics, maximum-entropy states, wavelet techniques, nonlinear amplitude equations. From a more practical
viewpoint, one will study the influence on turbulence of boundaries, compressibility, curvature and rotation, helicity, magnetic fields. Finally,
various applications of turbulence modelling and control to certain industrial or environmental situations will be considered. Specialized
seminars by leading European specialists will also be given, on fundamental or more industrial topics related to the programme. It is intended
mainly for PhD students and young researchers in fluid mechanics, condensed-matter physics, applied mathematics and environmental
sciences. The participation of students from Eastern Europe is strongly encouraged. A computing centre connected to the international
network will be also set up, for practical works on simulation, modelling or signal processing.

Scientific Committee: G. FALKOVICH, M. FARGE, M. LESIEUR, K. MOFFATT, A. YAGL.OM

Inscriptions:

Applications must be send to the School before March 1, 2000. A selection committee will select the participants. A financial contribution is
requested from each participant (FF 4500 - € 686 - for Academic, FF 8000 - € 1220 - for Industrial). It covers accommodation and meais,
which are provided within the School for both participants and lecturers. Possibilities of grants exist, in particular for students from Eastern
Europe and developing countries. Application forms and additional information are available from:

ECOLE D'ETE DE PHYSIQUE THEORIQUE - 74310 LES HOUCHES, FRANCE
Phone: +33 - 4 50 54 40 69 - Fax: +33-4 505553 25
E-mail: secretariat.houches @ ujf-grenoble.fr W3: hitp://w3houches.ujf-grenoble.fr/

Les Houches is a resort village in the Chamonix valley in the French Alps. Established in 1951, the Physics School is located in a group of
chalets surrounded by meadows and woods, at an altitude of 1150 m facing the Mont-Blanc range - a very favorable environment of
intellectual activity in ideal surroundings for hiking, mountaineering and sight-seeing.

The Physics School is affiliated to the Université Joseph Fourier of Grenoble and to the Institut National Polytechnique de Grenoble, and is
supported by the Ministére de FEducation Nationale, de la Recherche et de la Technologie (MENRT), the Centre National de la Recherche
Scientifique (CNRS) and the Direction des Sciences de la Matiére of the Commissariat & 'Energie Atomique (CEA).

This session has received the financial support from the NATO Advanced Study Institute (ASI) Program and from the European
Commission High-Level Scientific Conferences (HLSC) Program

Two sessions are scheduled for 2001, one on "Physics of Biomolecules and Cells”, the other on "Gravity, Gauge Theory and Strings”.

Ecole de Physique des Houches, Cdte des Chavants, F-74310 Les Houches.
Director: Francois DAVID
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csmmzémwwmé o o o - . Ecole d'été de physique théorique

NATO Advanced wﬂmau\ _zm:ﬂ:ﬁm Danish _ﬂmmmm..n: Agency's
O«ma:mﬂm School o* wuow_.émwom ‘Euro Summer School

PHYSIQUE DES BIOMOLECULES ET DES CELLULES
_ A July 2-27, 2001

Scientific Direction:  Henrik Flyvbjerg (Risg Nat' Laboratory & Niels Bohr Inst., Copenhagen, Denmark)
P&l Ormos (Biological Research Center of the Hungarian Academy of Sciences, Szeged, Hungary)
Frank Jilicher (Institut Curie, Paris, France)

Lecture series:
Mechanics of Motor Proteins and the 0&85583 ;
J.HOWARD (Max Planck Institute for Molecular Om_m Biology and Genetics, Dresden, Germany)

. Modelling Molecular Motors: T. DUKE (Cavendish Lab, Cambridge, UK) -
celennsen Physics of Protein-DNA Interactions: R BRUINSMA. (University of Leiden, The Netherlands)
: Molecular Force Spectroscopy: E. EVANS (Boston University, USA, and University of British Columbia, Canada)

Cell Mechanics and Adhesion: E.. SACKMANN (TU-Munich, Germany)

Biological Physics with Micro-fabricated Devices: R. H. AUSTIN (Princeton University, USA)

Gene Reguiation: Dissection by probabilistic methods, comparative analysis, and DNA micro-array data:

E. SIGGIA {Rockefeller University, New York, USA)

. Thinking About the Brain: W. BIALEK (NEC Research Institute, Princeton, USA)

Seminars and shorter lecture series:

S. BLOCK* (Stanford University, USA), A. BOULBITCH (TU-Munich, Germany), M. DOGTEROM (AMOLF, The Netherlands),
T. BUKE (Cavendish Lab, Cambridge, UK), 8. LEIBLER (Princeton University, USA), A. LIBCHABER (Rockefeller Univ., USA),
J. PROST (Institut Curie, Paris, France), T. VICSEK* (Eétvés Univ., Budapest, Hungary), and others. (* to be confirmed)

Scientific Program: Physics plays an increasing role for the understanding of many phenomena in living systems. This summer school is intended
for doctoral and postdoctoral researchers with a background in physics and an interest in biclogical systems. In-depth lecture series will cover
recent examples of physical approaches to biological systems and include introductions to the relevant biology. Shorter lecture series and seminars
will present latest developments and trends, e.g., gene regulation, genetic and biochemical networks, the physics of sensory systems, propuision of
Listeria and other biological motion, theoretical aspects of micro-fabricated devices. There will also be time for personal work, discussions and
working groups.

Registrations: Applications must have reached the School before March 1, 2001 in order to be considered by the selection committee. A financial
contribution of 4500 FF - 686 € is requested from each participant (it covers housing and meals at the school). Grants will be available, in particular
for students from Eastern Europe and developing countries. To get the application forms and additional information, contact the School at

ECOLE DETE DE PHYSIQUE THEORIQUE Phone: +33 -4 50 54 40 69 - Fax: +33 -4 50 55 53 25
La Cote des Chavants E-mail: secretariat.houches@uijf-grenobie.fr
74310 LES HOUCHES, France Web: http://w3houches.ujf-grencble.fr/

Les Houches is a resort viflage in the Charmonix valley in the French Alps. Established in 1951, the Physics School is located in a group of chalets
surrounded by meadows and woods, at an altitude of 1150 m facing the Mont-Blanc range - a very favourable environment for intelfectual activity in
ideal surroundings for hiking, mountaineering and sight-seeing.

The Physics School is affifiatéd with Université Joseph Fourier of Grenoble and Institut National Polytechnique de Grenoble, and is supported by
the Ministeres de I'Education Nationale and de la Recherche, by the Cenire National de la Recherche Scientifigue (CNRS) and by the Direction des
Sciences de la Matiére of the Commissariat a I'Energie Atomique (CEA/DSM).

" This session is supported by the NATO Advanced Study Institute program, by the Danish Research Agency's Graduate School of
Biophysics and by the European High-Level Scientific Conferences program (HPCF-CT-2000-00122).

4205 - omalplan Boadoufle 01 69 11 51 52

Ecole de Physigque des Houches, Cote des Chavants, F-74310 Les Houches Director: Francois DAVID



SESSION LXXVI

50" anniversary o Ecole d'été de physique théorique

NATO Advanced Study Institute - Euro Summer School

~ L'UNITE DE LA PHYSIQUE FONDAMENTALE: GRAVITE,
THEORIE DE JAUGE ET CORDES

Scientific Direction: Costas Bachas {Ecole Normale Supérieure, Paris, France)
Nikita Nekrasov (ITEP, Moscow, Russia & {HES, Bures sur Yvette, France)
Adel Bilat (Univ. of Neuchatel, Switzeriand)
Michael Douglas (Rutgers Univ. USA & IHES, Bures sur Yvette, France)

... Main Lecture series: - ... .
Calabi-Yau Manifolds, Mirror Symmetry and Number Theory: P. CANDELAS (Oxford, UK)
Supergravities: B. DE WIT (Spinoza institute, Utrecht, Holland)}
Perturbative and non-perturbative String Theory: M.B, GREEN (DAMPT, Cambridge, UK}
Supergravity Description of N=1 Supersymmetric Gauge Theories: |. KLEBANOV (Princeton, USA)
Gauge Theory/Gravity: J. MALDACENA (Harvard, USA)
Supersymmetric Gauge Theories: E. RABINOVICI (Hebrew University, Jerusalem, israel)
M theory and Dualities: A. SEN (Aliahabad, India)
Non-commutative Field/String Theory: A, STROMINGER (Harvard, USA)

Shorter lecture series and seminars:
These will cover Black Holes, non-BPS branes, String Field Theory, Tachyon Condensation, D-branes in curved Geometries, Brane Worlds and
Cosmology, String Phenomenoicgy and other fopics of current interast.

Scientific Program: in recent years our understanding of string theory - a candidate for the unification of ali fundamental interactions including
guanium gravity - has been radically modified. This summer schogoi, intended for doctoral and young postdoctoral students, will provide an in-depth
introduction fo the subject leading up to the most recent developmenis. The main lectures will cover the modern perspective on string theories, M-
theory, compactifications, black holes and the gauge theory/gravity correspondence. Shorter lectures and seminars will be devoted o more recent
developmenis and subjecis that are not covered in the main lectures. There will be time aiso for independent work, working groups and discussion
sessions.

Registrations: Applications must have reached the School before March 15, 2001 in order fo be considered by the selection commitiee. A
financial contribution of 5500 FF - 838 € is requested from each participant (it covers housing and meals at the school). Grants will be available, in
particular for students from Eastern Europe and developing countries. To get the application forms and additional information, contact the School at

ECOLE D'ETE DE PHYSIQUE THEORIQUE Phone: +33 -4 50 54 40 69 - Fax; +33 -4 50 55 53 25
l.a Cote des Chavants E-mail: secretariat.houches@uijf-grenoble fr
74310 LES MOUCHES, France Web: hitip://w3houches.uji-grenoble.fr/

Les Houches is a resort village in the Chamonix valley in the French Alps. Established in 1951, the Physics School is focated in a group of chalets
surrounded by meadows and woods, at an aftitude of 1150 m facing the Mont-Blanc range - a very favourable environment for infeflectual activity in
ideal surroundings for hiking, mountaineering and sight-seeing.

The Physics School is affiliated with Université Joseph Fourier of Grenoble and Institut National Polytechnigue de Grenoble, and is supported by
the Ministeres de I'Education Nationale and de la Recherche, by the Centre National de la Recherche Scientifique (CNRS} and by the Direction des
Sciences de la Matiére of the Commissariat a I'Energie Atomique (CEA/DSM).

This session is supported by the NATO Advanced Study institufe program, by the European High-Level Scientific Conferences program
(HPCF-CT-2000-00121), and by the European Research Training Networks "Superstring Theory" (HPRN-CT-2000-00122) and "The Quantum
Structure of Spacetime” (HPRN-CT-2000-00131). _

Ecole de Physique des Houches, Céte des Chavants, F-74310 Les Houches Director: Frangois DAVID
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SESSION LXXVII | Ecole d’été de physique théorique

NATO Advanced Study Institute - Euro Summer School

RELAXATIONS LENTES ET DYNAMIQUES HORS D’EQUILIBRE
EN PHYSIQUE DE LA MATIERE CONDENSEE

July 1-26, 2002

Scientific Direction: Jean-Louis BARRAT (Université Claude Bernard, Lyon, France)
Mikhail FEIGELMAN (Landau Institute, Moscow, Russia)
Jorge KURCHAN (ESPCH, Paris, France)

Lecture series :

J.-F. Bouchaud (CEA Saclay): Granular maiter: some ideas from statistical mechanics.
M.E. Cates (Edinburgh): Bheoiogy and dynamics of soft condensed matler.

L. Cugliandolo (ENS Paris): Slow non-eguilibrium dynamics: analytical methods.

D. Fisher (Harvard): Dynamics of randomiy pinned objecis.

G. Parisi (Roma): Introduction to replica theory for glassy systems.

Shorter Lectures and Seminars:

&, Ajdari (CNHRS Paris): Aging and Rheology in pasty colloidal systems.

. Bhatlacharya (NEC Princeton): Dynamics of vortices in superconduciors.

8. Cabane (ESFPCI Paris): industrial problems with collcidal suspensions.

3. Citiberto (CNRS Lyon): Out of squilibrium systems: an experimentalist point of view.

A. Finkelstein (Moscow): Protein structures: thermodynamic and kinetic aspecis.

W. Kob (Montpeliier): infroduction fo the physics of structural glasses: From experiments o computer simulalions
Z. Racz (Budapest): Non-equilibrium phase transitions

k. Wales (Cambridge): Energy landscapes in complex systems.

Other seminars will be contributed by participanis and short term visitors.

Scientific Program:

Many-particle systems having a collective evolution that is much slower than the microscopic motion are & common feature in condensed matter.
Systems with such slow relaxations are very often out of equilibrium, since a laboratory experiment generally takes place on time scales shorter
than their relaxation time. This makes them very challenging objects of study, as usual statistical mechanics tools are insufficient. In fact, many of
the solids that surround us - and the systems we encounter in practical and industrical applications - belong to this category. One may cite, Tor
exampis : :

- Structural glasses, including plastics and colloids, and spin glasses.

- Powders and granuiar matier undergoing compaciion or siow flow.

- Type 1 superconductors carrying a current.

- Defects in crystals. Ripening of surfaces. Domain growth. Wetling.

- Foams, emulsicns and colicids.

The focus of the schoot will be on the unifying concepts that can lead to a common view of this wide class of systems, based on ideas developed
during the late eighties and nineties in the fields of glasses and spin glasses, of complex fluids, and for the study of randomly pinned systems.

Registrations: Applications must have reached the School before March 4, 2002 in order to be considered by the selection commitiee. A financial
contribution of 762 € (5000 FF) is requested from each participant (it covers housing and meais at the school). Grants will be available, in particular
for students form Eastern Europe and developing countries. To get the application forms and additional information, contact the School at

ECOLE ETE DE PHYSIQUE THEORIQUE Phone: +33 -4 50 54 40 69 - Fax: +33 -4 50 55 53 25
La Cote des Chavanis Email ; secretariat.houches @ ujf-grenoble.ir
74310 LES HOUCHES, France Web: htip//www-houches.ujf-grenobie.fr/

Les Houches is a resort village in the Chamonix vailey in the French Alps. Established in 1951, the Physics School is focated in a group of chalets
surrounded by meadows and woods, at an altitude of 1150 m facing the Mont-Blanc range - a very favourable environment for intellectual activity in
ideal surroundings for hiking, mountaineering and sight-seeing.

Ecole de Physique des Houches, Cote des Chavants, F-74310 Les Houches. Director: Francgois David>>Jean Dalibard
The Physics School is affiliated with Université Joseph Fourier of Grenoble and Institut National Polytechnique de Grenoble, and is supported by
the Ministéres de 'Education Nationale and de la Recherche, by the Centre National de la Recherche Scientifique (CNRS} and by the Direction des
Sciences de la Matiere of the Commissariat & 'Energie Atomique (CEA/DSM).

This session is supported by the NATO Advanced Study Institute program (AS! 978104} and by the European Migh-Level Sclentific
Conferences program (HPCF-CT-2001-00075}.

amniplan Bondoufte 01.10.0176



LES HOUCHES

SESSION LXXVHI

Ecole d'été de physique théorique

NATO Advanced Study Institute - Euro Summer School

DISQUES D'ACCRETION, JETS ET PHENOMENES
DE HAUTE ENERGIE EN ASTROPHYSIQUE

Scientific Direction: Guy PELLETIER (Cbservatoire de Grenoble, France)
Gilles HENRI (Observaloire de Grencble, France}
Francois MENARD (Observatoire de Grenoble, France)
Vassily BESKIN (Lebedev Institute, Moscow, Bussia)

Lecture series:

M. Camenzindg (Heidelberg, Germany); Physics of black holes environment.
W, Benz {(Bern, Switzerland): Hydrodynamics and accretion discs.

4. Heyvaerts (Strasbourg, France): Magnstohydrodynamics.

Shorter Lectures and Seminars:

R. Pudritz (Hamilion, Canada): Accretion-Ejection models.

B. Achterberg (Utrecht, Netherlands): Particle acceleration theory and high energy cosmic rays.
M. Calvel (Merida, Venezuela): Accretion diagnostics in Young Stellar Oblecis.

B. Czerny {(Warsaw, Poland): Accretlion around Active Galactic Nuclel.

£. Waxman (Mehovot, israsl): Gamma-ray bursts.

V. Berezinsky (Moscow, Russia): Top-down models of UHE cosmic rays.

R. Bunyaev (TBC) {(Carching, Germany): Galactic compact obiects.

i, Hartmann (Cambridge, USA): BEvoiution of aecretion discs.

T. Monimerie (Saclay, France): X-ray emission of Young Steliar Obiects.

Short seminars presenting the new generation instrumenis and telescopes and training sessions will be also organised.

Scientific Program: The accretion process is thought to play a key role in the Universe. It leads to the formation of new stars; it releases enormous
amounts of energy when laking place onto compact objecis. t is also believed that gamma-ray bursis are due o the sudden release of energy
through a rapid accretion process accompanying the formation of a black hole, either by coalescence of compact objects or the final explosion of a
very massive siar. These events could expiain the highest energy cosmic rays, whose origin is siill controversial. The observations have shown that
accretion processes are associated with the ublguitous presence of jets, either in young steliar objects, active galactic nuclei or in X-ray binaries.
Magnetchydrodynamics seems 1o play a key role in jet formation. The school will present the most recent theoretical works on these topics, starting
from basic theory 1o advanced applications, as well as current observational facts. It will also include observational iraining sessions 1o help the
studants and young researchers 10 practice the most up-to date observing techniques (high energy observations, high anguiar resolution
techniques...).

Registrations: Applications must have reached the School before March 4, 2002 in order to be considered by the selection committee. A financial

contribution of 762 € (5000 FF) is requested from each participant (it covers housing and meals at the school). Grants will be available, in particular
for students from Eastern Europe and developing countries. To get the application forms and additional information, contact the School at

ECOLE D'ETE DE PHYSIQUE THEORIQUE Phone: +33 -4 50 54 40 69 - Fax: +33 -4 50 55 53 25
La Cote des Chavants Email; secretariat.houches @ uif-grenoble.fr
74210 LES HOUCHES, France Web: htto//www-houches.ujf-grenoble.fr/

Les Houches is a resort village in the Chamonix valley in the French Alps. Established in 1951, the Physics School is focated in a group of chalets
surrounded by meadows and woods, at an altitude of 1150 m facing the Mont-Blanc range - a very favourable environment for inteflectual activity
in ideal surroundings for hiking, mountaineering and sight-seeing.

The Physics School is affiliated with Université Joseph Fourier of Grenoble and Institut National Polytechnique de Grenoble, and is supported by
the Ministeres de I'Education Nationale and de la Recherche, by the Centre National de la Recherche Scientifigue (CNRS) and by the Direction
des Sciences de la Matiére of the Commissariat & I'Energie Atomique (CEA/DSM).

This session is supported by fthe NATO Advanced Study Instiiute (ASI 878132) program and by the Eurppean High-Level Scientific
Confarences (HPCF-CT-2001-00018)

COmnipfan Bondoutle - 01.12.0058

Ecole de Physique des Houches, Cote des Chavants, F-74310 Les Houches Director: Francois David>>Jean Dalibard
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- participant, including housing, meals mna the lectures ‘book, is 1400 .- Thanks to financial support by various funding mmmsgmm a contribution of only -
750 -/ participant is requested. A fow maaaomm“ _@_.mﬂm will cm available. To get ‘the application forms and additional information, contact the School at

ECOLE DETE DE PHYS! QuE Emomﬁcm . Phone: +33 -4 50 54 40 69 - Fax: +33 -4 50 55 53 25 -

1a Coétedes Chavents & .- . " E~-mail: secretariat.houches@uji-grenobie.fr
74310 LES HOUCHES, France L - Wel: hitp:/imww-houches.uif-grenoble.fr

' Les Houches'is a resort village in the Chamonix valley in the French Alps. Established in 1951, the Physics School is located in a group of chalets
surrounded by meadows and woods, at an altitude of 1150 m facing the Mont-Blanc range - a very favourable environment for inteflectual activity in
- ideal surroundings for hiking, mountaineering and sight-seeing.

- The Physics School is affiliated with Université Joseph Fourier and Institut National Polytechnique de Grenoble, and is supported by the Ministére
- - de'la Jeunesse, de {Education Nationale et de fa Rechérche, the Centre National de la Recherche Scientifique (CNRS} and the Direction des
- - Sciences de la Matiére du Commissariat a I'Energie Atomigue (CEA/DSM).

- Supported by the European High-Level Scienifific Conferences program (HPCF-2002-00041) and the QUIPROCONE Network (1ST-1999-29064)
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Ecole d'été de physique théorique

NATO Advanced Study Institute
METHODS AND MODELS IN NEUROPHYSICE
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Registrations: Applications must be received by the School before March 7, 2003 in order to be considered by the selection committee. The full cost
per participant, including housing, meals and the lectures book, is 1500 €. Thanks to financial support by various funding agencies, a contribution of
only 900 € /participant is requested. A few additional grants are avaitable. Application forms and additional information are available from the School at

ECOLE D'ETE DE PHYSIQUE THEORIQUE
r

Les Houches is a resort village in the Chamonix valley in the French Alps. Established in 1951, the Physics School is located in a group of chalets
surrounded by meadows and woods, at an altitude of 1150 m facing the Mont-Blanc range - a very favourable environment for infellectual activity in
ideal surroundings for hiking, mountaineering and sight-seeing.

The Physics School is affiliated with Université Joseph Fourier and Institut National Polytechnique de Grenoble, and is supported by the Ministere
de la Jeunesse, de I'Education Nationale et de la Recherche, the Centre National de la Recherche Scientifique (CNRS) and the Direction des
Sciences de la Matiere du Commissariat a I'Energie Afomique (CEA/DSM).

This session is supported by the NATO Advanced Study Institule program (AS1 700423, by iIBRO and by CNES

1



