
Fresnel Equations

Transmission Amplitude: 
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Reflection Amplitude: 
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Transmission amplitude

P-polarized light on Glass, n2=1.5

Reflection amplitude

n1=air=1.0

n2=glass=1.5



Transmission amplitude

Reflection amplitude

n1=air=1.0

n2=glass=1.5

Reflected beam phase flips 
by π at Brewster angle.

Brewster’s angle

P-polarized light on Glass, n2=1.5





Transmission coefficient

Glass: n2=1.5

Reflection coefficient

n1=air=1.0

n2=glass=1.5

Brewster’s angle



Transmission coefficient

Silicon: n2=4.1

Reflection coefficient

n1=air=1.0

n2=silicon=4.1 @ 532 nm

Brewster’s angle



Transmission coefficient

Silicon: n2=4.1

Reflection coefficient
Brewster’s angle

Problem: simple silicon solar cells 
reflect ~ 40 % of incident light !!! 

n1=air=1.0

n2=silicon=4.1 @ 532 nm





Total internal reflection: Glass: n2=1.5

Transmission amplitude

Reflection amplitude

n1=air=1.0

n2=glass=1.5

Total Internal Reflection



Total internal reflection: Glass: n2=1.5

Transmission coefficient

Reflection coefficient

n1=air=1.0

n2=glass=1.5 Total Internal Reflection


