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TUE 14:30-15:00

Opening talk

Pierre Couturier

Observatoire de Paris
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TUE 15:00-15:30
Kinetic Aspects of the Solar Wind

Milan Maksimovic
LESIA, Observatoire de Paris, Paris, France

Non-thermal electron and ion velocity distribution functons are permanently ob-
served in the solar wind. The exact origins of such departwserom equilibrium
Maxwell-Boltzmann distributions remain unclear. It is hovever believed that the
rarity of Coulomb collisions in most of the extended coronara solar wind plays a
crucial role in the mechanisms which produce and/or maintaisuch distributions.
In this presentation, | will focuss more on the electron disibution functions. | will
summarize their various observations and discuss about ih@ossible coronal origin
and role in the Solar Wind acceleration processes.
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TUE 15:30-16:00

Alfen waves, MHD turbulence and Models of Coronal Heating and Solar
Wind Acceleration.

Marco Velli
Dipartimento di Astronomia, Universit. di Firenze

When | moved to Paris in 1989, | knew little of Alf\en waves ad MHD turbulence
and even less about the problems of coronal heating and solaind acceleration.
Much of what | have learned has come from the collaborationnd discussions |
have had with Ande and his students and colleagues Rolandr&ppin, Pier Luigi
Veltri, Giorgio Einaudi and many others. In this presentaton | would like to review
what we have understood on the origin, propagation, and ewdlon of Alf\enic uc-
tuations, together with some recent progress in models ofromal heating and solar
wind acceleration where MHD turbulence plays a fundamentable. These include
the so-called Parker problem of eld line tangling for the hating of coronal loops in
the magnetically con ned solar atmosphere and the questioof propagation, re ec-
tion, dissipation of Alf\en waves on open magnetic eld lires from the photosphere
out to the solar wind.
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TUE 16:30-17:00
Solar wind parameters over the solar cycle from in situ radio observations

Karine Issautier
LESIA, Observatoire de Paris

The method of quasi-thermal noise spectroscopy is a powdrtechnique, which
is successfully used in various space media. In particuldiryields in routine accu-
rate solar wind measurements of the electron density and eotemperature. Ulysses
spacecraft gives a unique opportunity to study the fast sotavind out of the ecliptic
plane and its large-scale variations during a whole solar adg. | will review these
observations and compared them to the in-ecliptic obserianhs obtained from Wind
spacecraft. In particular, | will focus on the electron denty uctuation spectrum
obtained using the large sample of data near the 1996 solarmmum in the steady-
state fast solar wind.
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TUE 17:00-17:30

The evolution of the solar wind proton temperature anisotro py from 0.3 to
2.5 AU

Lorenzo Matteini
Universit di Firenze, Italia

We report an analysis of the proton temperature anisotropywelution from 0.3 to
2.5 AU based on the Helios and Ulysses observations. With reasing distance, the
fast wind data show a path in the parameter space (,T, =Ty), and the rst part
of the trajectory is well described by an anticorrelation bgveen the temperature
anisotropy T, =T, and the proton parallel beta, while after 1 AU the evolution wvth
distance in the parameter space changes and the data resuitagreement with the
constraints derived by a re hose instability. The slow winddata show a more ir-
regular behavior, and in general it is not possible to recova single evolution path.
However, on small temporal scale we nd that di erent slow steams populate dif-
ferent regions of the parameter space, and this suggeststtdnen considering single
streams also the slow wind follows some possible evolutioatip.
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TUE 17:30-18:00

A Vlasov model for the generation of suprathermal electron t ails in solar wind
conditions.

Francesco Califano
Dipartimento di Fisica, Universita' di Pisa, Italy

Space and laboratory collisionless plasmas are most ofteat @f local thermody-

namic equilibrium. In particular, their charged particle \elocity distributions usually

di er from simple Maxwellian distributions and exhibit a great variety of anisotropies
and components such as suprathermal beams and tails. Here pr@pose a new
model responsible for a "local" origin of electron suprathmal tails. The model is

based on adding a high and a low frequency external forcing tiee Vlasov - Poisson
system of equations. The rst one represents the electric |lé generated by charge
separation e ects and the second one, limited to the Vlasowom equation, the energy
injection on the small scales coming from the energy cascagienerated by the large
scale uid (MHD) turbulence. This work is a collaboration wih A. Mangeney.
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WED 09:30-10:00
A belated thank you and more recent work on turbulence

Paul J. Kellogg
University of Minnesota, Minneapolis, MN, USA

| wish to thank Andre for something he did for me nearly 50 yearago. Then:
Turbulence is not only magnetic. Electric elds and densityuctuations are impor-
tant aspects of solar wind turbulence. In the ion cyclotronréquency range, electric
elds exert larger (resonant) forces on protons than magniet uctuations do.
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WED 10:00-10:30
Small scale electrostatic structures in space plasmas.

Ande Mangeney
LESIA, Observatoire de Paris

Small scale (of the order of the Debye length) electrostatitructures are observed
in many space plasmas (solar wind, magnetosperic tail, anab zones, etc...). They
are usually explained as being local deviations from chargeutrality associated to
charged particle trapping in unstable waves. The instabtly itself is thought to be
due to non equilibrium features in the particle distribution functions (beams for
example).

I will show that such non equilibrium features result naturdly from the evolution
of inhomogeneities in density, temperature, etc... If thigvolution occurs on a su -
ciently slow time scale, low frequency instabilities devab and lead to the formation
of phase space "vortices" associated to the observed elestatic structures.

These ideas will be illustrated with numerical simulationsdased on a 1D Vlasov
code and compared with observations in the magnetosheath.

This work is made in collaboration with M. Goldman.
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WED 10:30-11:00
Space plasma turbulence and Alfven vortices

Olga Alexandrova
LESIA, Observatoire de Paris, France

I will discuss some results obtained in two natural laborattes of turbulent plas-
mas, the Earth magnetosheath and the solar wind. Turbulentpectra observed in
the solar wind and in the magnetosheath consist in two well deed power laws sep-
arated by a spectral break, which is observed in the vicinitgf the proton cyclotron
frequencyf,. It is generally believed that at this frequency the nonlinar cascade
is stopped and a kind of "dissipation” range takes place. Magtic eld uctuations
in a range more than one decade abovg are investigated by using the CLUSTER
mission data. The increase of intermittency with frequencybserved in this range
and well de ned power law indicate that turbulence cannot becharacterized by a
"dissipative range". Rather we conjecture that above the l@ak there is another
nonlinear cascade. To describe these small scale inertiahge observed in the solar
wind and in the Earth magnetosheath, a simple phenomenol@egi model based on
compressible Hall MHD is proposed.
The two natural laboratories of the turbulent plasma are hoever very di erent:
solar wind is an example of a freely developed turbulence gltarth magnetosheath
on the contrary is a domain bounded by the bow-shock and the maetopause. In
the magnetosheath, downstream of quasi-perpendicular beliock and for plasma
smaller than 3, the incompressible Alfven vortices have lem observed [Alexan-
drova et al., 2006]. They appear in the turbulent spectrum aa local maximum at
the break frequency. The generation mechanism of incompsédde Alf\en vortices
in a compressible magnetosheath plasma, their stability drrole in the collisionless
plasma turbulence are still open questions.
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WED 11:30-12:00
Hall-MHD turbulence in the solar wind

Sbastien Galtier
Institut d'Astrophysique Spatiale

Waves and turbulence are ubiquitous in the solar wind. Wheas Alf\en waves
and Kolmogorov-type energy spectra are found at low frequeies, whistler waves
and signi cant steeper magnetic uctuation power law spect are detected at fre-
guencies higher than a fraction of hertz at one astronomicahits. This multi-scale

turbulence behavior may be investigated in the framework d3D Hall MHD. We

show that both wave turbulence analysis and high Reynolds mber simulations of
strong turbulent ows converge towards a steepening of magtic spectra which may
be attributed to dispersive nonlinear processes rather thgure dissipation as often
stated.
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WED 12:00-12:30
Solar wind MHD Turbulence: Anomalous scaling and Intermitt ency e ects

Chadi Salem
Space Sciences Laboratory, University of California, Beeley, USA

In the Alfwenic regime, i.e. for frequencies below the lodgroton cyclotron fre-
quency, solar wind MHD turbulence exhibits what appears l& an inertial domain,
with power-law spectra and scale-invariance, suggesting & uid turbulence, a
nonlinear energy cascade from the large "energy containingcales towards much
smaller scales, where dissipation via kinetic e ects is pgemed to act. Although
considerable progress has been made in the understandindvidD turbulence over
the past few decades through the analysis of in-situ Solar Wd data, two of the
primary problems of solar wind MHD turbulence that still remain a puzzle are the
nature of the nonlinear energy cascade, and the strong inteittent character of
solar wind uctuations in the inertial range. Indeed, the inermittent character of
the solar wind uctuations in the inertial range is much moreimportant than in
ordinary uids. The uctuations seem to consist of a mixture of random uctua-
tions and small-scale "singular”" or coherent structures. fAis intermittency modi es
signi cantly the scaling exponents of actual power-law sm#ra, which are directly
related to the physical nature of the energy cascade takindgee in the solar wind.
The identi cation of the most intermittent structures and t heir relation to dissipa-
tion represents then a crucial problem in the framework of tlbulence. We present
here recent results on scaling laws and intermittency baseuh the use of Wavelet
transforms on simultaneous WIND 3s resolution particle andnagnetic eld data
from the 3DP and the MFi experiments respectively. More specally, the Haar
Wavelet transform is used to compute spectra, structure fugtions and probability
distribution functions (PDFs). We show that this powerful technique allows: (1) for
a systematic study of intermittency e ects on these spectrastructure functions and
PDFs, thus for a clear determination of the actual scaling perties in the inertial
range, and (2) for a direct and systematic identi cation of he most active, singular
structures responsible for the intermittency in the solar ind. The analysis of struc-
ture functions and PDFs, as well as new results on the naturd the intermittent
coherent structures will be discussed. [Chadi Salem (SpaBeiences Laboratory,
University of California, Berkeley, USA), Andre Mangeney I(ESIA, Observatoire
de Paris-Meudon, Meudon, France)]
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WED 14:30-15:00
Shocks: Real and Simulated

David Burgess
Astronomy Unit, Queen Mary, London

Almost all of the major advances in the recent study of collisnless shocks has
been through the use of numerical simulations. On the otherand, almost all of
the breakthroughs have been stimulated by observational tta The tension and
symbiosis between observation and simulation will be disssed using historical ex-
amples such as the perpendicular and quasi-parallel supstical shocks. Multipoint
data, such as from Cluster, o er a new view of the structure afollisionless shocks,
one which challenges the sometimes simplistic interpretahs of the simulationist.
Some of the problems of interpretation of multipoint data ofshock structure, in-
spired by recent work on the quasi-perpendicular shock, Whe discussed, and how
simulations can, hopefully, provide some of the answers.
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WED 15:00-15:30
On the heat ux in a dilute plasma

Filippo Pantellini
Observatoire de Paris, France

I will discuss results from numerical simulations of weaklgollisional plasmas which
may be pertinent to the plasma in and above the solar transiin region.
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WED 15:30-16:00
On the heating mechanisms of the solar corona

Gaetano Zimbardo
Universita' della Calabria, Arcavacata di Rende, Italy

Two possible mechanisms for coronal heating will be discesls One is based on
the dissipation of magnetic uctuations in coronal loops. ©nsidering a transport
model known as Rechester and Rosenbluth di usion, and by a merical evalua-
tion of the Kolmogorov entropy of magnetic eld lines in the mon linear regime, a
substantial level of magnetic uctuations is deduced to bengsent in coronal loops,
also on the basis of TRACE observations. A second mechanisimsased on coro-
nal shock waves: this seems a promising possibility for eapling some puzzling
observations.
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WED 16:30-17:00

Global kinetic simulations of the interaction between plas ma ows and miscel-
laneous objects of our solar system

Pavel Travnicek

Friend of Andre Mangeney/Institute of Atmospheric PhysicBAstronomical Insti-
tute, ASCR

We study kinetic processes in a global kinetic numerical mets of the interac-
tion between solar wind (or a plasma ow) and a miscellaneousbjects of our solar
system. Global numerical simulations have been for last dmes performed us-
ing MHD codes which treat collisionless plasma as a magneyolhodynamic uid.
The kinetic nature of collisionless plasmas, however, isgai cantly compromised
in magnetohydrodynamic (MHD) models and/or hybrid models wth insu ciant
spatial resolution, while many important processes in spaglasmas involve wave-
particle interactions. Space plasmas are oftenly subject slow ow induced plasma
expansion, compression, and stretching which causes thenfgerature anisotropy to
grow. Consequently, we observe the plasma oftenly in a manglly stable state -
a balance between processes driving anisotropy of the pal# velocity distribution
functions and waves generated due to mirror, Alfven cyclatn and re-hose insta-
bilities causing the distribution functions to isotropize Other example of a process
caused by the wave-particle nature of space plasmas is thatsering of particles on
a bow shock responsible for the formation of foreshock reggopopulated by heated
magnetosheath plasma. We focus our study on di erent procgss caused by the
kinetic nature of space plasmas.
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WED 17:00-17:30
Benchmarks in computational plasma physiscs

Pasquale Londrillo
INAF-Osservatorio di Bologna

A new 3D fully electromagnetic PIC code, characterized by @ih-order space-time
integration schemes (AlaDyne, C.Benedetti et.al., 2007has been constructed. Us-
ing this computational framework, a set of applications, naging from high frequency
regimes (relativistic Laser-Plasma interaction, two-s&ams instability, kinetic mag-
netic reconnection) to lower frequency phenomena ( re-hesnstability), is presented
and discussed. [P. Londrillo (INAF- Osservatorio di Bologa) and S. Landi (Dip. di
Astron. e Scienze dello Spazio, Universia di Firenze)]
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WED 17:30-18:00
Is the chromospheric transition region stable?

Roland Grappin
Observatoire de Paris, Paris, France

The chromospheric transition region plays the role of a (p&ally) re ecting bound-
ary. In fact, it has its own dynamics, which is essential to wterstand coronal sismol-
ogy, and more generally coronal heating and wind. Publishedimerical simulations
on the coronal dynamics including the transition region behg to two classes: either
the transition region is given (or computed), but its osciltions are limited (relax-
ation models); or, in the rare self-consistent simulationis which the corona is heated
by either viscous or ohmic heating (Gudiksen and Nordlund 26; Suzuki and Inut-
suka 2005), the transition region is free, and in the latterase, it is observed to be
unstationary. The present work studies the stability issuen the 1D, hydrodynamic
case, including chromosphere, corona and solar wind; we derstrate that using re-
laxation models for the transition region leads to arti cid stability, and that when
this constraint is relaxed, the transition region may show @ unstable behaviour,
by trapping the energy of oscillations propagating upwardfrom the photospheric
basis.
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THU 09:30-10:00

Turbulence in the heliosphere

Vincenzo Carbone

Dipartimento di Fisica, Universia della Calabria

After a brief introduction on the phenomenon of turbulencen usual uid ows,

I will review some of the main results of solar wind turbuleree as measured by in
situ space missions.
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THU 10:00-10:30

Kinetic e ects on Hall-magnetohydrodynamics slab turbule nce in solar wind
plasmas

Francesco Valentini
Universia della Calabria

We numerically investigate the role of kinetic e ects on 1D lab turbulence in so-
lar wind plasmas in the range of wavenumbers arounki = 1= ; ( ; being the
ion skin depth), by using a newly developed hybrid-Vlasov ce ! that solves the
Vlasov-Maxwell set of equations for a non-relativistic plsma, in the hybrid approx-
imation, where the Vlasov equation is solved for the ion digbution function and
the electrons are treated as a uid. The low frequency appraxation is used by
neglecting the time derivative of the electric eld, i.e. the displacement current in
the Ampere equation. Nonlinear three-wave coupling procesit large wavelengths
produces a Magnetohydrodynamics turbulent cascade thatansfers energy to scales
of the order of the ion skin depth. In this range of wavenumbsy proton cyclotron
resonance with left-handed cyclotron wave$ self-consistently generates tempera-
ture anisotropy T, > Ty in the ion distribution function that is a possible source of
free energy for many instabilities. For cold electronsT¢ = 0), anisotropy produc-
tion saturates at a certain level of the ratioT, =T; ion-acoustic waves propagating
parallel to the ambient magnetic eld are excited as the resuof the temperature
anisotropy of the ion distribution function.

1F. Valentini, P. Tr  avn cek, F. Califano, P. Hellinger, and A. Mangeney,
J. of Comput. Phys., in press (2007).
2J. V. Holloweg and P. A. Isenberg, Geophys. Res., 107, 1147 (2002).
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THU 10:30-11:00
Decay and cascades of kinetic Alfven waves within a FLR Landa u- uid model.

Thierry Passot
Observatoire de la Cote d'Azur, Nice, France

The Alfen wave cascade preferentially develops small dea in the transverse di-
rection. Assuming that turbulence remains anisotropic atliese scales with frequen-
cies much smaller than the ion gyrofrequency, it has recepmtbeen proposed to use
the gyrokinetic equations to study the properties of the soalled dissipation range,
that develops at scales smaller than the ion gyroradius, viita power-law spectrum
steeper than that of the Aliven wave cascade. To address theghysics of the tail
of the Alfven wave cascade we here propose another approachmputationnally
less costly, that consists in enriching usual MHD by the adjection of the most
relevant kinetic e ects (Landau damping and nite Larmor radius corrections), es-
timated from the linearized Vlasov equation using the gyraketic scaling. This
model, which does not exclude fast waves and allows for anrspic temperatures,
contains the correct dispersion and dissipation for the skioand kinetic Alf\ven waves,
and also for the mirror modes, up to scales that are much smallthan the ion gyro-
radius. After presenting a few tests to validate the model, evdiscuss, as a rst step,
one-dimensional simulations of the decay instability of kietic Alfven waves and of
the associated cascades.
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THU 11:30-12:00
Fully developed MHD turbulence: anisotropy, slopes

Roland Grappin
Observatoire de Paris, Paris, France

One reports the result of incompressible MHD simulations i resolution 1024.
Well-de ned slopes show up for the total energy (magnetic + iketic energy) and
residual energy (magnetic - kinetic energy). Two regimesaidenti ed, depending
on whether a strong mean eld is present or not. Spectral arosropy is consid-
ered: one discusses two simple theoretical possibilitiest, same inertial slopes in
the parallel and perp directions, with all energy imbalancéocated at the largest
scales; or the Goldreich-Sridhar conjecture. The two hyplesis are compared to
simulations.
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THU 12:00-12:30
Kinetic turbulence in space plasmas

Alexander Schekochihin
Imperial College London

I will rst discuss the use and applicability of the gyrokingic theory to the so-
lar wind: what is it? why is it valid? why is it useful? | will then explain how
the familiar " uid" turbulence ideas such as the energy case are generalised for
a kinetic turbulence in a weakly collisional plasma and whatew features arise. |
will focus on the dissipation range of the solar wind and arguthat the turbulence
there is a superposition of the familiar uid-like componen(kinetic Alfven waves)
and a purely kinetic part, which involves a cascade of entrggn in phase space. In
this talk, |1 will NOT assume that the audience has any previos familiarity with
gyrokinetics and will attempt to present the ideas outlinedabove in a qualitative
way suitable both for theoreticians and observers.
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THU 14:30-15:00
Clustering of Polarity Reversals of the Geomagnetic Field

Pierluigi Veltri

Dipartimento di Fisica, Universit della Calabria, 87036 Arcavacata di Rende (CS),
Italy

Often in nature the temporal distribution of inh o m 0 g e n e 0 u sstochastic
point processes can be modeled as a realization of renewaisBon processes with
a variable rate. We have investigated one of these classiedamples, namely the
temporal distribution of polarity reversal of the geomagng eld. In spite of the
commonly used underlying hypothesis, we show that this press strongly departs
from a Poisson statistics, the origin of tis failure stemmig from the presence of
temporal clustering. We nd that a Levy statistics is able toreproduce paleomag-
netic data, thus suggesting the presence of long range cdatens in the underlying
dynamo process. A new model to describe dynamo processestam the use of a
shell model to describe MHD turbulence is set up in order to peoduce the observed
behavior.
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THU 15:00-15:30
Convection dans les coquilles spleriques et circulation d es plaretes geantes

Pierre Drossart
LESIA, Observatoire de Paris, CNRS, UPMC, Universie Dens Diderot

La question de l'origine de la circulation gererale en bades des plaretes geantes
reste encore aujourd’hui non esolue. Dans le courant desi@es 80, une approche
hydrodynamique directe de la question de I'in uence de l'istabilie convective sur
la circulation gererale aet entreprise dans une colldoration entre A. Mangeney, O.
Talagrand et P. Drossart. Un code hydrodynamique aet costruit ab initio pour
d'abordetudier l'instabilie convective dans lI'approximation de Boussinesq pes du
seuil de convection, puis tester I'in uence d'un chau agedaire sur l'instabilie con-
vective. Ce travail a permis de clari er certains aspects iportants dans la circula-
tion gererale des plaretes sur ce sujet complexe et fortidcue encore aujourd'hui.
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THU 15:30-16:00
Wave chaos in rapidly rotating stars

Frarcois Ligneres
Observatoire Midi-Pyrenees

Stellar oscillations are our main source of information orhe interior of stars. Ded-
icated space missions (MOST and COROT) have been launchedeeatly to detect
oscillation frequencies in a large variety of stars. Whilehe frequency spectrum
of acoustic modes is well understood in slowly rotating starlike the sun, the way
rapid rotation a ects these oscillations remains largely mknown. This problem ac-
tually prevents a reliable interpretation of the frequen@s observed in most massive
and hot stars. Here we show that acoustic ray dynamics comigid with methods
of quantum chaos reveal the structure of the high frequencyesctrum of rapidly
rotating polytropic stars. Three main subsets of axisymmeit modes with distinct
frequency distributions can be de ned. Two classes displaggular frequency pat-
terns analogous albeit di erent from those found in the nometating case. The third
one displays clear signatures of waves chaos such as stat#tlevel repulsion. We
anticipate that this understanding of the mixed structure @ the frequency spectrum
will be key to solve the long-standing problem of interpretig the observed spec-
tra of rapidly rotating stars. It also constitutes a new and ptentially observable
manifestation of quantum chaos phenomenology in a large ge@atural system.
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THU 16:30-17:00
The birth of space asteroseismology in France

Claude Catala
Observatoire de Paris, Paris, France

On December 27, 2006, the CoRoT satellite for asteroseiswgy and search for
planetary transits was successfully launched from Baikonuand has been accu-
mulating wonderful ultra-high precision photometric datasince then. This is the
accomplishment of a long adventure, which started in the elgr1980's, and in which
Ande Mangeney has played a pioneering role. | will briey ecall this genesis of
space asteroseismology.
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THU 17:00-17:30

Everything You Always Wanted to Know About Ande (But Were A fraid
to Ask)

Suzy Collin

LUTH, Observatoire de Paris
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FRI 09:30-10:00
Fluid vs kinetic models: the dilemma

Gerard Belmont
CETP, Velizy, France

Most of the cross scale phenomena, in the collisionless spatasmas, imply com-
plex interactions between the large scales, often well dabed by MHD, and the

small ones, which demand modeling various phenomena suchHal e ect or elec-

tron inertia. Shocks and reconnection are two famous exanegl of this dilemma:
some characteristics are fully determined by the remote bodary conditions, (eg
Rankine Hugoniot conditions) and some do depend on the localicrophysics (eg
reconnection rate, particle acceleration). Furthermorethe resonant e ects, such as
Landau damping, are scale independent, and can also notibsain uence on the

global " uid" behavior. We will discuss the limits of MHD wit h respect to both the

Ohm's law, and the question of a closure equation.
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FRI 10:00-10:30

Mirror instability near the threshold

Petr Hellinger

Institute of Atmospheric Physics, Prague, Czech Republic

Nonlinear behaviour of the mirror instability is investigaed using 1-D hybrid simu-

lations. The simulation results are compared with predictins of linear, quasi-linear
and some nonlinear theories.
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FRI 10:30-11:00
Particular initial perturbations that kill Landau damping

Fabrice Mottez
Observatoire de Paris, Meudon, France

The particle signatures of linear Landau damping are invegfated using numerical

simulations with very low noise. The results put strong lints to the basic notion

of "resonant particles" usually associated to this phenomen, and can change the
intuitive view that one can have about the role of these parties in all similar "res-

onant" e ects. The theory is re-derived in order to show why he observed features,
even when counter intuitive, are in full agreement with it. The notion of one damped
mode among an in nity of possible kinetic solutions is emplsized, and, as an illus-
tration, it is shown that damping di erent from Landau's one can easily be obtained
by choosing adequate initial conditions.
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FRI 11:30-12:00
Vlasov equilibria with density and temperature inhomogene ities

Francesco Pegoraro
Dipartimento di Fisica Universit di Pisa

Stationary selfconsistent solutions of the Vlasov Maxweflystem in a magnetized in-
homogeneous plasma (so called Vlasov equilibria) provideet natural starting point
for the investigation of plasma stability and of the nonlinar development of plasma
instabilities in collisionless or weakly collisional regies. In view of the di erent
mechanisms that drive these instabilities, we discuss Vias equilibria with both
density and temperature gradients.
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FRI 12:00-12:30

High-Mach Number Collisionless Shocks: theory and experim ental evidence
of shock front reformation

Vladimir Krasnoselskikh
LPCE / CNRS-University of Orleans

The problem of shock front variability for high Mach number gasiperpendicular
collisionless shocks is formulated many years ago at the begng of shock studies.
This question was addressed in many theoretical works and @@mputer simulation
studies. Cluster multi-point measurements allowed for therst time to examine
shock front structure making use in situ measurements. We gsent a set of ex-
perimental data is presented for a high-Mach-number; = 5) quasiperpendicular
( Bn = 81 ) bow shock layer crossed by Cluster spacecraft on 24 Janué2901 at
07 : 05 07 :09 UT. The measurements of magnetic eld, spectra of etac eld
uctuations, and ion distributions reveal that the shock ishighly nonstationary. In
particular, the magnetic eld proles measured aboard di @ent spacecraft dier
considerably from each other. The mean frequency of downiééd waves observed
upstream of the shock ramp oscillates with a characteristitme comparable with
the proton gyroperiod. In addition, the re ection of ions flom the shock is bursty
and a characteristic time for this process is also compara&blith the ion gyroperiod.
All of these features in conjunction are the rst convincingexperimental evidence
in favor of the shock front reformation.
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FRI 12:30-12:50
Concluding remarks on the workshop

Ande Mangeney

LESIA, Observatoire de Paris
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