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Abstra
ct:

In this talk we will d
iscuss a system of PDEs that describ

es the evolution of a density 
of electro

ns under a
 mean-fie

ld approximation. It 

is simple enough to lead to some basic m
athematica

l problems which
 receive

d over th
e recent ye

ars co
mplete or p

artia
l answers. 

For in
stance:

1. Short a
nd long tim

e existence of solutions,

2. Deriva
tion of th

e solution of N
 interactin

g partic
les as N tends to inifity

. On the other h
and it i

s ric
h enough to lead to the

form
ulation of qualita

tive
 issues appearin

g in real physica
l problem lik

e the stability
 of plasma in To

komak or la
ser 

confined plasma. In
 partic

ular

1. Landau damping for small a
nalyti

c p
ertu

rbations of a stable homogeneous profile
,

2. Local in
 tim

e instabiliti
es (in

 partic
ular u

nder th
e Penrose instability

 co
nditio

n) and so on.

Following an ongoing project, 
I in

tend to elaborate on this last point. I 
will s

tart w
ith the quasilin

ear 

     
approximation: a non lin

ear d
iffu

sion equation which
 shares some similarity

 (and diffe
rence in the range

     
     

 of applica
tions ) w

ith the Balescu Lenard or th
e Fokker P

lanck equations which
 will b

e co
nsidered as

     
     

     
connectio

n between the Penrose unstable solutions, th
e Penrose stable (O. Penrose. Phys.

     
     

     
     

 Fluids, 3:258 265, 1960) and at th
e end of th

e day th
e Mouhot Villa

ni ve
rsion of Landau

     
     

     
     

     
 Damping.


