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A closed representat ion i s  obtained f o r  the Green's f unc t i on  

o f  the Dirac equation of a f ree-electron i n  a uni form magnetic f i e l d .  

Deduz-se uma representação fechada para a funçáo de Green para 

a equação de Dirac para um e le t ron  1 i v r e  na presença de um campo magné- 

t i c o  uniforme. 

1. DERIVATION OF THE GREEN'S FUNCTION 

The present note contains a simple de r i va t i on  o f  the Green's 

func t ion  f o r  a Dirac p a r t i c l e  i n  a uniform magnetic f i e l d .  

The Green's f unc t i on  s a t i s f i e s  the fo l lowings inhornogeneousDi- 

rac equation 

(iy n' - v)S(x,y) = d'(x-y) ' ( 1  

where nu = 3' - e A%S the energy-momentum four  vector; 

A' = (0, -1/2 Hx, , 1/2 H X ~ , ~ )  
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i s  the electromagnetic f ou r  vector  po ten t i a l ;  E i s  the uniform magnetis 

f i e l d  i n  the z -d i rec t i on  and p i s  the a iec t ron  mass. 

We can make the fo l lowing Anzats 

and as A' does not depend on x o  and x3, we may w r i t e  F(x,y) as a Four ier  

transform o f  a transversal Green's func t ion  

which s a t i s f i e s  the fo l lowing d i f f e r e n t i a l  equation 
( 3 )  

-+ -+ -b 
w i t h  s 5 (xl,x,) and w = e H / 2 .  Assuming K(s,sl; po,p3) diagonal on u3 

we may wr i  t e  u3K = SK wi t h  s = '1. 

As i n  the n o n- r e l a t i v i s t i c  case (Be l land i ,  Zimerman-1975) we 
-+ 

can f i r s t l y  seek f o r  K(s, za; p o ,  p 3 )  i n  the ser ies  form 

where m are the eigenvalues o f  L3; S and 4 are  the po la r  coordinates i n  

the (xl,x2) plane. 

The pa r t i a1  Green4s func t i on  P (s , s i ;  p , p ) s a t i s f i e s  the 

fo l l ow ing  d i f f e r e n t i a l  equation 

( 6 )  
w i t h  ). = P: - ~ 2 3  - 2- - v2 . A so lu t i on  o f  t h i s  equation i s  (we put  e 1 )  



Here sc and s> are the lesser and greater  o f  s' and s' respect ive ly  and 

M and W are the Whittaker func t ions .  Replacing the product o f  the Whit- 

taker func t ion  i n  Eq.7 by an i n teg ra l  representat ion i n  the complex p la-  

ne ( ~ u c h h o l ; ~ ,  1969) we can perform the summation i n  Eq. 5 and the f i n a l  

expression f o r  the t ransversal  Green's f unc t i on  i s  

(8) 
Since t h i s  func t ion  i s  an a n a l y t i c a l  function, Eq. 8 i s  v a l i d  f o r  a r b i -  

t r a r y  values o f  A .  This expression must be in terpre ted as a 4x4 matr ix ,  

and f o r  a def ined value o f  s we must w r i t e  1/2(1 + s  C 3 ) ~ ;  x 3  = u12. 
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