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» movement in one dimension — variables x := (z, v)

? probability density p(z, v, t)

// plz, v, t)dzdv = —/p(a:, v, t)% - dS
Vo

So

probability to find particle in Vj flow of probability throughSy
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= continuity equation

Do 0.1) = =2 (apla, v,0) — - (ipla, v, 1)
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particle in a field V(z) — added force F(z) := — (0, V)(x)
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? Why are we interested in the resolvent ?

» Large time asymptotics of the solutions of KFP
(return to equilibrium)

> S(t)i=e P =1 f’ye_tzR(z)dz

27i

7 Are some results already known 7

> |V, V(z)] = +o0 as |z| = +oo

[Arnold, Desvillettes, Helffer, Hérau, Hitrik, Klein, Nier, Sjéstrand, Villani, ...]

» spectrum of P discrete around 0
> u(t) = S(t)ug = (m,up)m + O(e %) for t — +o00

7/'2 . . . .
> m(z,v) := —Lre 207tV eigenfunction associated with 0

(2m i
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Pou=F ! Po(f)fz_wu,

z—E

where F denotes Fourier transform (Fu)(§,v) = [5. e u(z, v) dz

n

Po(6) =~y + 3 (s + 267 + 1612~

Jj=1

» family of non-selfadjoint harmonic oscillators
> o(Po(€) = oa(Po(€)) = {1+ | 1 €N}
> Riesz projection T5u = Y (¢, u)i§

a,lal=1
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Fourier transform of Ry(z) is

(Bo(2)u) (€, v) = ((Po = 2) ™) (&v) = Ro(z (&, 0)

3

Rofz,) = X(O g2 + n(=,9)

» (eR" 2€C,Rez<land Imz #0
> x € C°(RE), 0 < x <1, suppx C [-5,5], x(§) = 1 for £ € [—4,4]

> 19(z,€) is holomorphic in z and uniformly bounded as operator
on L2(R")
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> need to assume p > 1

= S(t) = (Mlt)% (m, )m+O(t7?)
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Resolvent for n =1

? Leading term of R(z) forn =17

WORK IN PROGRESS

1
Ro(z) = 7 Go+ O(|2°)
> 2 —0, z# [0, +00)
» bounded operator H~1* — H* with 5,5 > %

> Gy integral operator with kernel

Gl 3/, /) = b0 (o Yo(),

1)2

h =1
where () me 1
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» relation to the large time evolution



Thank you for your attention!
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