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Bound on the lonization Energy of Large Atoms

L. A. Seco1*, I. M. Sigal2***** and J. P. Solovej1****
1 Department of Mathematics, Princeton University, Princeton, NJ 08544, USA
2 Department of Mathematics, University of Toronto, Toronto, Canada M5S1A1

Abstract. We present a simple argument which gives a bound on the ionization

energy of large atoms that implies the bound on the excess charge of Fefferman

and Seco [2].

1. Introduction

A system consisting of a nucleus of charge Z and N electrons is described by the

Schrδdinger operator

-t—
N

acting on the antisymmetric space J4?F = Λ (L2(R3)® C2). Here we have assumed
i = l

for simplicity that the nucleus is infinitely heavy. We call such a system an atom.

The ground state energy of the atom is

//jV,z (2)

and the ionization energy is defined as

, Z) = E(N - 1, Z) - E(N, Z). (3)

This is the energy which binds the atom together. It is well known that there is a

critical number of electrons NC(Z) such that

/(JVC,Z)>0 and /(ΛΓ,Z) = 0 if N>NC
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