
No. 1] Proc. Japan Acad., 59, Ser. A (1983) 13

5, Singular Support of the Scattering Kernel or the Wave
Equation Perturbed in a Bounded Domain

By Hideo SOGA
Faculty of Education, Ibaraki University

(Communicated by K6saku YOSIDA, M. $. A., Jan. 12, 1983)

Introduction. Majda [4] obtained a representatio.n of the scat.
tering kernel S(s, , o) for the scattering by an obstacle ) (in R), and
showed

( ) supp S(., -, w)c(-, -2r()],
(0.)

(ii) S(s, -w, ) is. singular (not C) at s--2r(w),
where r(w)-inf xw. In the present note we shall consider the cor-

x@

responding problems for the acoustic scattering by an inh_mgeneous
fluid.

Let. a(x)-=a(x) e C(Rn) (i, ]= 1, ..., n (n>__2)) satisfy

] a(x)$=1 ],
ij=l

a(x)-- 1, a(x)--O (i])
and set

Au= a(a(x)au).
i,j=l

We consider the Cauchy problem

(-A)u(t, x)-0 in RIRn,
u(O, x)--f(x), tu(O, X)---f2(x) on Rn.

In the same wag as Lax and Phillips. [1], [2], we define the scattering
operator S L(R Sn-)--L(R Sn-l) by S- T2(W+)-W-(T;)-, where
T2 (T)is the outgoing (incoming) translation representation associ-
ated with the unperturbed equation and W are the wave operators
(cf. Lax and Phillips. [1], [2], the author [6]). S is. represented with
the distribution kernel S(s, , oo) (called the scattering kernel) (cL
Majda [4], Lax and Phillips [3], the author [6])"

tO=.[I" S(s-t, t, o)k(t, o)dtdo.Sk(s,

Let v(t, x ) ( e S-) be the solution of the equation
(3-A)v -2-(2i)-%3-A)(t-xo) in R R,
v=0 o.r t -r0.

v(t, x; oo) is a C function of x and o with the value (Rt).
Theorem 1. Set

)=; (-v)(x-s, x )dx ([::]=-z)So(s,
Rn


