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(Assume Ein has only y-component: Perpendicular Polarization)
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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.
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Applying BC on H at x=0
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x=0

Two simultaneous equations:

1
2 2 22

|| 1
2 2 22

2 2
|| 1

2 2 221 1

sin cos

sin cos

2 cos   ( )
sin cos

i ir

i
i i

t i

i
i i

n nHr
H n n

H n nt n
H nn n

 

 

 
  

     
   

  
   

i r

t

1n
2n

x

y z

inE
rE

tE

x=0

inH
rH

tH 1 1 2

 
cos cos cos
i r t

i i i r t t

H H H
H H H     

 

      



Optoelectronics (16/2) W.-Y. Choi

Lect. 4: Dielectric Interface

i r

t

1n
2n

inE rE

tE

inH
rH

tH

1
2 2 2

1
2 2 2

cos sin

cos sin

i i

i i

n

n

 

 

   

   

r 

t  1
2 2 2

2cos

cos sin
i

i in



    

i r

t

1n
2n

inE
rE

tE

inH
rH

tH

1
2 2 22

|| 1
2 2 22

|| 1
2 2 22

sin cos

sin cos

2 cos

sin cos

i i

i i

i

i i

n n
r

n n

nt
n n

 

 



 

   
   


   

Perpendicular Parallel

||

||

For 0,
1
1

2
1

i

nr r
n

t t
n










 



 




Optoelectronics (16/2) W.-Y. Choi

Lect. 4: Dielectric Interface

Homework


