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Radiation condition for Dirac operators
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1. Introduction

In  the  p ap e rs  [6 ] a n d  [7], results from  the  theory o f pseudodifferential
operators and  spec tra l analysis o f  SchrOdinger operators were com bined to
discuss the asymptotic properties of the Dirac operator

H= —i 'i a •
a
 a + S ± Q (x ). (1.1)•J=1 x

Here —1, x = (x 1, 12 , 1 3 )  E  R 3 and  a i, S are the Dirac matrices, i.e., 4 x 4
Hermitian matrices satisfying the anticommutation relation

cria k - F akai= 2 ,5»,/ , (j, k=  1, 2, 3 ,4 ) (1.2)

w ith the convention a 4 =13, d j k  being Kronecker's delta  and I  being the  4 X 4
id e n tity  m a tr ix . T h e  po ten tia l Q (x )  =  (q p , (x ) )  i s  a  4  X  4  Hermitian
m atrix-valued function. In this paper we assume that Q (x ) is short-range in
the sense that each element qi k satisfies

sup [ (1 ± ixl) i+ E lq/k (x) I] < co( x E R , j , k= 1, 2, 3, 4) , (1.3)
xER

where e  is a positive constant. The free D irac operator H o is defined by

Ho —  i  cri
a

 + S . (1.4)
i=1 ax;

T h e  a im  o f  t h is  p a p e r  i s  t o  sh o w  h o w  th e  D ira c  ope ra to r and the
Schr6dinger operator are  related to each other and how some properties of the
Dirac operator and the solutions of the D irac equation can be obtained from
th e  corresponding properties o f  th e  Schredinger o p e ra to r . S in c e  w e  have
from the anticommutation relation (1.2)

(110) 2 = ( — A+1)/, (1.5)

we can anticipate a close relationship betw een these tw o operators. W e also
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