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Medium with conductivity  
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Assuming time-harmonic solutions, 
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With complex 
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EM waves get attenuated 
in conductive medium!

 lossy medium  

(ejt is often emitted for time-harmonic solutions)

Larger   Larger 

1/ penetration depth, 
skin depth
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What happens becomes infinitely large (perfect conductor)?

becomes infinitely large  No EM wave inside the conductor
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 Boundary Conditions: Constraints on E,H fields at a boundary

 Each Maxwell’s Eq. provides one constraint on E or H across the boundary 
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Apply B.C. at z 0,

0
, 11






0 HEiE ( 0) ( 0) 0 i rE z E z   

0 exp( )rE xE jkz  0 exp( )xE jkz 

2, 1, 0t tE E 

Other BC?

2, 1, 2 2, 1 1,( )n n s n n sD D E E      



W.-Y. ChoiOptoelectronics (16/2)

Lect. 3: Light Propagation in Media  

(3) ?rH 

0
, 11






0 HEiE

0 exp( )xE jkz 
0

1

exp( )r
EH y jkz




0From exp( )rE xE jkz 



W.-Y. ChoiOptoelectronics (16/2)

Lect. 3: Light Propagation in Media  

0
, 11






0 HEiE

0 exp( )xE jkz 

0

1

exp( )r
EH y jkz




0

1

exp( )i
EH y jkz


 

Other BC?

2 1 ( )n sa H H J  

0

1

20 s
Ez y J


 
   
  

02ExJs 

Surface currents are induced so that tangential H-filed can be blocked! 
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 Expression for the total E-field for z < 0 
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 Standing Wave!
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(See Cheng 8-7 or Lect. 10 of 2014-2 전자기2) 


