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1. Introduction

In this paper we consider the scattering problem for the following system of non-
linear Schrodinger equations with nonlocal interaction

M sy = —%Auj+f1-(ﬁ), (t,z) € R x R",
2) u;(0,z) = ¢;(x), j=1,---,N.

Here A denotes the Laplacian in z,

N N
£i(@) = SV * u|*)u; — SV * (uyie)ux,
k=1 k=1
and * denotes the convolution in R™. In this paper we treat the case n > 2 and
V(z) = |z|7" with 0 < v < n.

The system (1)-(2) appears in the quantum mechanics as an approximation to a
fermionic N-body system and is called the time-dependent Hartree-Fock type equation.

Throughout the paper we use the following notation:

N = {1,2,3,---}, V = (98/8z1,---,0/0z,), U(t) = exp(itA/2),M(t) =
exp(i|z|?/2t), J = U(t)zU(—t) = M(t)(itV)M(—t). For 1 < p < oo, p' = p/(p—1),
d(p) = n/2 —n/p. || - ||, denotes the norm of LP(R™) (if p = 2, we write || - ||2 =
I -ID. For 1 < ¢,7 < oo and for the interval I C R, || - ||q,r,7 denotes the norm

r/q /
of L™(I; L4(R"™)), namely, ||u|lgr,r = l/ (/ [u(t, 1;)|qu> dtl . For positive
1 \Jrr

integers [ and m, 4™ denotes the Hilbert space defined as

sim = {p € PR [Wllsrn = (£ IV + 5 1e%6)2)"* < oo}

jal<t [Bl<m

When we use N’th direct sums of various function spaces, we denote them by the
same symbols and denote these elements by writing arrow over the letter, like f.
Now we state our main theorem.



