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How to express wavefront aberration in
terms of surface variation
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Surface height distribution and surface spatial distribution
Wavefront aberration
How to use the Harvey-Shack method for BRDF

Surface characterization beyond Harvey-Shack method (RCWA)



Surface height distribution and surface
spatial distribution

Yl 0.0- &
-20.0-
-40.0-

-60.0- W

-100.0

Stainless steel 2B Stainless steel Grinding 320

Height (um)

-4 - —— Burnish 320 A

-5 L 1 L 1 L L L 1 . 1 . 1 . 1 L
00 01 02= 03 04 05 06 07 08

Paosition (mm)

Average profile



Surface height distribution and surface
spatial distribution
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Height of points -> Surface Height Distribution
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Position of points -> Autocovariance function
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Surface height distribution and surface
spatial distribution

Autocovariance
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Timeline for the development of the different =

numerical methods for BRDF

Finite Element Methods (FEM) 1950->

Finite Difference Time Domain (FDTD) 1966->
Harvey-Shack (HS) 1976->

Rigorous Coupled Wave Analysis (RCWA) 1995->

Complexity
FEM RCWA
FDTD HS

Speed



Scalar diffraction models
Light matter interaction
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Scalar diffraction models
Scattering transfer function

Reflected H, Surface transfer
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BRDF any angle of incident
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Influence of experiment
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Influence of experiment =

Your PSD function should reflect the phyéical situation!
PSD evaluate along the light direction!

Difficult, should be verified with more rigorous methods
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Multiple experiments in one analysis =
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Generalized Harvey Shack
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Surface characterization beyond Harvey-
Shack method (RCWA)
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For more information

peh@dfm.dk
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