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Abstract. We study the Cauchy problem for nonlinear Schrodinger equations with magnetic 
field. Under some growth conditions on the potentials, we show the existence of solutions in 
L2 (J.n) and in a weighted Sobolev space 1:. We also establish the continuous dependence on 
the initial value, and the conservation of energy when the solution is in 1:. 

1. Introduction. We consider the nonlinear Schri:idinger equation in ~n : 

.au 1 ~ . 2 -1 z ot = 2 L.... ( -ZOj- Aj(x)) u + V(x)u + EluiP u, 
j=1 

(1.1) 

where u = u(t, x) is a complex-valued function defined on [-T, T] x ~n for some 
T > 0. We show the local existence of solutions for the Cauchy problem in the 
function space 

'E = { u E S'(~n), (1 + lxl 2 ) 112u E L2 (~n), (I- ~) 1 12u E L2 (~n)} 

if 1 ::::; p < 1 + n~2 , and in L2 (~n) if 1 ::::; p ::::; 1 + ~, when the vector potential 
A = (A 1 ( x), ... , An ( x)) and the scalar potential V are smooth and satisfy the same 
growth conditions as in [15] (see below for a precise statement). We choose this 
power nonlinearity for simplicity, but we can allow more general terms, as in [7] or 
[10]. 

We denote by H the operator associated with the steady linear equation. Such 
operators have been studied for example in [4], [12] or [15]. 

In all the paper, our assumptions will be the following: 

H1: We assume that for j E {1, ... ,n}, AJ(x) is real valued, coo on ~n. If 
B = (BJk) with Bjk = OjAk- okAj, then there exists f > 0 such that 

loaB(x)l::::; Ca(1 + lxl)- 1-•, VIal ::0:: 1, Vx E ~n, 

loa A(x)l::::; Ca, VIal ::0:: 1, Vx E ~n. 

H2: Vis real valued, c= on ~n, lo<>V(x)l::::; Ca, VIal ::0:: 2; in addition we assume 
that V is bounded from below; i.e., we can assume that there exists m > 0 
such that V(x) ::0:: m, Vx E ~n. 
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