
Total Integrated Scatter ( )TIS

Given a refractive and reflective surface
each with RMS height fluctuations of , the ,
for the refractive surface (i.e. lens) will be 16 times
less (assuming =1.5 or =.5) than the
reflective surface (i.e. mirror).

A refractive surface (i.e. lens) with RMS roughness
of 20nm has the same as a reflective surface
(i.e. mirror) with an RMS roughness of 5nm.
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where

Hence

Note: ( , ) is the random surface variations about
the mean.
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In general ( , ) 1

For reflection: 2

For refraction: .5
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Hence the total integrated scatter ( ) is
approximately sixteen times less for a refractive
surface compared to a reflective surface with
the same statistical surface roughness.
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TIS--Special Case

Note the following limits

2 2
2

1

2

1 &

2
( , ) &

&
x y

x y

x
x y x y x y

f f
x y

x y

f f df df

+ ≤
λ


 σ >> λ σ >> λ


σΓ ≈ σ << λ σ >> λ λ
πσ σ

σ << λ σ << λ λ

∫∫

22

2 2

2 2 2 2

( , ) exp exp

Hence

( , ) exp( ) exp( )

yx
h x y

x y

h x y x y x x y yf f f f

   εε
γ ε ε = −π −π    σ σ   

Γ = σ σ −π σ −π σ


