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Formulation of the problem 
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General theory  

Condon medium Cold magnetized plasma 
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=n  ù

 
2

2 2 2

2
= 1s n





  

, , , , , ,

, , 0 , , , ,

= 2 Re
z z z i t

z z z

E E E
e d

H H H

      

     



 


 

     
   

      


Condon medium Cold magnetized plasma 

( ) ( )
, , , , , ,

( ) ( )
, , 0 , , , ,

2 Re

o e
z z z i t

o e
z z z

E E E
e d

H H H

      

     





     

   
      



 

(1) 2 2
, ,1( , ) 21

,22 2
1

( ) (1 )
exp

2

o e o eo e
o e

e o

s H siq i z
E s

s s


    

 

   
         

 
 

(1)2
2 , ,1( , )

2 2 2
1

( )
exp

2

o e o eo e

e o

s H sq
E i z

c s s


  
 

 
 



 
 

(1)
,0( , )

2 2 2
1

2
2 2 2 1
, 1 1 22 2 2 4

( )
exp

2

21 1

o eo e
z

e o

o e

H sq
E i z

c s s

s
c



 
 




  

  

 


    
         
     

2
12

,
1

4

2
o e

B B C
s





 


  
2

2 2 2
1 1 3 22

1B


     


     
 

 
4 2

4 2 2
3 2 14

1C


    


 
     

     
1

1

1
= exp

4

iq
E H s s i z

n



  

 


 



     
1

1= exp
4

q
E H s s i z

c



  




 

     
2

1

0= exp
4

z

sq
E H s i z

n



  



 






=H i E 





 =H i E 





 

2s s 

Im 0s

2
, ,o e o es s



5 

General theory  
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Analytical results (with surprises)  
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quasistatic field 
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Cold magnetized plasma 

Numerical results: point charge  

 

0.002

-0.002

50

-50

500

-500

1(GVm )zE 

q



(a)

(b)

(c)

00.020.04

1.1 

0.25mm 

10 m 

2.5 m 

0

0

0

full
quasistatic 0.02

40

500

-0.02

-40

-500

1(GVm )zE 
10 

0

0

0

0.25mm 

10 m 

2.5 m 

(cm) 00.020.04

CC

( m) 020 1010

1 nCq  

12 12 10 sp   

0.5h p 

( 18 T)extB 

410 p 



10 

Cold magnetized plasma 

Numerical results: point charge & bunches 
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Numerical results 

Condon medium 
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Numerical results 

Condon medium 
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Thank you for your attention! 


