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

Lect. 5: Total Internal ReflectionLect. 5: Total Internal Reflection

i r

t

1 1.0n 

2 1.44n 

inE rE

tE

1
2 2 2

1
2 2 2

2
1

2 2 2 1

cos sin

cos sin

2cos   ( )
cos sin

i ir

i
i i

t i

i
i i

nEr
E n

E nt n
E nn

 

 



 





    
   

  
   

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

 

 



 

   
   


   

Brewster angle
tan( )  p n 

(n>1)



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

Lect. 5: Total Internal Reflection

i r

t

1 1.44n 

2 1.0n 

inE rE

tE

What is c (critical angle)? 

(n < 1)

What happens when i > c ?
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Consider k-vector diagram:

- Direction: Direction of wave propagation

- Magnitude:  
- As i changes, ki , kr , kt traces on a circle
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As i increases, t increases

t reaches 90 deg before i

1 2sin in n 

What if i > t ?
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Attenuation in x-direction!
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1 2 1 22 ,   and : from 0  to 90
Incident and Transmitted Waves for perpendicular polarization
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Homework:


