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Abstract. In this paper we study the global existence and asymptotic behavior of
solutions for the Maxwell-Schrόdinger equations under the Coulomb gauge condi-
tion in three space dimensions with the final states given at t = + oo. This leads to
the construction of the modified wave operator for certain scattered data. It is also
shown that for the initial data in the range of the modified wave operator, the initial
value problem of the Maxwell-Schrόdinger equations has the global solutions in
time.

1. Introduction and Main Results

In the present paper we consider the global existence and asymptotic behavior of
solutions for the Maxwell-Schrόdinger equations under the Coulomb gauge condi-
tion in three space dimensions:

d2

— A - ΔA = - i{φ(V- iA)φ - φ{V + iA)φ}

= 0, ί > 0 , x e R 3 , (1.2)

diwA = 0, t ^ 0 , x e R 3 , (1.3)

where * denotes the convolution with respect to the spatial variables. Here, A(t, x)
is a function from [0, oo) x R 3 to R 3 which denotes the electromagnetic real vector
potential, and φ(t9 x) is a function from [0, oo) x R 3 to C which denotes the complex
scalar field of nonrelativistic charged particles. Equations (1.1)—(1.3) are the classi-
cal approximation to the quantum field equations for an electrodynamical non-
relativistic many body system.


