Total Integrated Scatter (719)

TIS = Dnzaéfpo Di2
(4]

Given arefractive surface and reflective surface
each with RM S height fluctuations of D#, the 71,
for the refractive surface (i.e. lens) will be 16 times
less (assuming n=1.5 or Dn=.5) than the

reflective surface (i.e. mirror).

A refractive surface (i.e. lens) with RM S roughness
of 20nm has the same 715 as areflective surface
(i.e. mirror) with an RM S roughness of 5nm.



Total Integrated Scatter
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Note: 4(x,y) isthe random surface variations about

the mean.



Correlation Function
and
Angular Power Spectrum
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where  Di? isthe variance about the mean
and g,(e,,e,) isthenormalizm correlation

function of 4 (x, y)
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Correlation Function
and
Angular Power Spectrum
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Directional Flux

1 flux per unit area traveling within
L(f., f,) df df, ::’cosine directionsf. & f. +df.
randf, & f, +df,

Note: df.df, = Iiz cos(q) dW= \/liz f2- f2dW

dW: differential solid angle associated with df . df

Tota Radiative Exitance
(Flux per Unit Area)
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Total Integrated Scatter
TIS
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For reflection: Dn=2

For refraction: Dn ».5

Hence the total integrated scatter (7'18) Is
approximately sixteen times less for arefractive
surface compared to a reflective surface with
the same statistical surface roughness.



TIS--Special Case

Separable Gaussian Random Surface
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G, (fy, f,) =S,S, exp(- ps2f2)exp(- pss f7)

Note the following limits
I
'|'1 s, > &s  >>|

D O,

fx +fy £|—2

S, <<l &s,>>I

I
i ps,s,
% 2 s, <<l &s, <<l




