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Preface 

This volum e collect s lecture s give n a t th e Shor t Cours e an d Worksho p o n Ki -
netic Theory organized i n the framework o f the Thematic Program in Partial Differ -
ential Equations a t th e Fields Institute o f Mathematical Science s in Toronto durin g 
the Sprin g 2004 . 

The contribution s cove r a  variet y o f topic s relate d t o th e kineti c theor y i n 
neutral gase s an d magnetize d plasmas , wit h extension s t o quantu m plasma s tha t 
may hav e technologica l application s i n miniaturize d semiconducto r device s an d 
nanoscale objects , an d t o othe r system s suc h a s granula r flows . A  comprehen -
sive presentation o f the Boltzman n an d othe r kineti c equation s fo r neutra l gase s i s 
presented, togethe r wit h th e rigorou s derivatio n o f fluid  model s fo r th e dynamic s 
at scale s larg e compare d wit h th e particl e mea n fre e path . Severa l paper s ar e de -
voted t o collisionles s plasmas where electromagnetic effect s ar e dominant , a  regim e 
characteristic o f bot h fusio n an d spac e environments . Rigorou s result s concernin g 
the well-posednes s o f th e Vlasov-Maxwel l syste m fo r th e one-particl e distributio n 
function ar e reviewed . Specia l interes t i s devote d t o asymptoti c regime s wher e 
the spatia l an d tempora l scale s o f variation o f th e electromagneti c field  ar e clearl y 
separated fro m thos e associate d wit h th e particl e gyromotion . Thi s include s th e 
dynamics o f the guiding cente r o f an individua l charge d particle , resulting fro m th e 
averaging ove r th e gyromotion , an d th e statistica l extensio n o f thi s descriptio n a t 
the leve l of the so-calle d drif t approximation . Th e mor e genera l gyrokineti c theor y 
that retain s electromagnetic perturbation s wit h transverse scales comparable to th e 
gyroradius i s introduced . I n th e absenc e o f collisions , th e closur e o f th e hierarch y 
of th e equation s fo r th e moment s o f th e distributio n functio n ca n hardl y b e jus -
tified, eve n i n th e presenc e o f a n intens e magneti c field  tha t contribute s t o bin d 
particles together . Semi-heuristi c closures , consistent wit h the kineti c theory i n th e 
linear approximation , wer e nevertheles s recentl y introduce d i n orde r t o simulat e 
regimes involvin g a  broa d rang e o f scales . Thes e approache s tha t includ e Landa u 
damping withi n a  fluid descriptio n ar e reviewed . Th e origi n o f the irreversibilit y o f 
the statistica l descriptio n i n situations wher e the primitiv e many-bod y dynamic s i s 
Hamiltonian, i s also addressed . 

We thank th e Field s Institut e fo r financial  an d administrativ e suppor t an d fo r 
the publicatio n o f thes e proceedings . W e ar e gratefu l t o th e Field s Institut e staf f 
for thei r outstandin g wor k an d wis h t o expres s ou r thank s t o th e lecturer s an d t o 
all participant s wh o contribute d t o th e succes s o f the meetings . 

T. Passot , C . Sulem , P.-L . Sule m 

vi i 



This page intentionally left blank




		2014-10-06T17:27:11+0530
	Preflight Ticket Signature




