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ON BOUNDS.. OF N(2) FOR A MAGNETIC
SCHRODINGER OPERATOR

ZHONGWEI SHEN

To Professor Eugene Fabes

1. Introduction. In this paper we are concerned with the Schr6dinger operator

(1.1) H H(a, V) -(V- ia(x)) 2 + V(x) in lR".

Assume that the magnetic potential a L2oc(lRn, lRn), the electrical potential
V > 0, and V Loc(IRn, IR). The quadratic form

(1.2) h[,P] Im. I(V-  , ),pl2dx + vI,pl2dx

then generates a unique nonnegative selfadjoint operator in L2(IRn, IE), which we
still denote by H.

Let N(2) denote the dimension of the spectral projection of H on [0,2) for
;t > 0. The aim of this paper is to establish the upper and lower bounds for N(2)
and the ground state energy E.
Given 2 > 0, we divide IRn into a grid of mutually disjoint cubes {Qa} of side

1/v/. For 1 < p < , let/(rp(2) denote the number of cubes Q such that

(1.3) CP (II IQ l/p iPdx)l/p
where B (bjk)l<j,k<n, with

t3aj tak(1.4) big
Xk Xj

is the magnetic field generated by potential a.
In the case where the magnetic potential is absent, that is, H -A + V(x), it

was proved by C. Fefferman and D. H. Phong (cf. IF, Theorem 3, p. 144]) that
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