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1. Introduction

Kac's model is a one dimensional model of the Boltzmann equation and is
written as follows :

(1.1) (ί, x, tOe[0, oo) x R x R,
F(0, x, I?) = FO(*, t?),

where F = F(t, x, ι?) is a distribution function of particles with velocity v at time
t and at position x and dtF = (d/dt)F etc. Q is a collision operator given by

Q(F, G) = (l/2)(π ί {F(t;ί)(^0 + F(!θ<faD^
J-π JΛ

where υ\ = t? sin θ + vl cos θ, v' = v cos 0 — i^ sin θ and F(v\) = F(ί, x, υ\) etc.
Throughout this paper we assume that I(θ) is a non-negative integrable func-

tion on [ — π, π] and satisfies /(#) = /( — θ).

Note that the absolute Maxwellian state #(ι;) = exp ( — ϋ2/2)/λ/2π is a stationary
solution for (1.1). Putting F — g + gl/2f and substituting it into (1.1), we have
the equation for /:

0,/= - υdxf+ Lf+ Γ(f,f) Ξ Bf+ Γ ( f , f ) ,
(1-2)

where Lf=2g-V2Q(g, g"2f) and Γ(f, f ) = g-U*Q(gV*f9 gWf). According to
[2], the eigenvalues {/LΠ}^=0 and the corresponding eigenvectors {en}^=0 of the
linearized collision operator L are given by

λ0 = 0, λn = (sin" θ+cos" θ-l)I(θ)dθ n ^ 1,
J-π

en = «„(») = exp (-v2/4)Hn(v-)l\\ exp (-«2/4)Hn(t;)||t2(Λu) n ̂  0,

where HH(v) are the Hermite polynomials. In particular it should be noted that

λ0 = λ2 = 0, λ, < 0 (n*0, 2), Iim,^β An = - v,


