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Wavefront sensor

Wavefront sensing is a metrology
technique that provides quantitative

metrics on: L
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Optical quality N

+ Transmitted wavefront error "g

+ Surface shape / surface deviation o
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+ Distortion E_A ;L
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Mounting / adjusting / optimizing Shack-Hartmann
+ Optical alignment in live Wavefront sensor

+ Knowledge on light source of errors 5x5x5cm | 200g

+ Collimation

Laser diagnostic

Adaptive optics control
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Results
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System : auto-collimation

+ Light source, and collimator:
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Samples and setup

Polarizing beam splitter cube - R-Flex system with LA.30 beam expander
- Single mode light sources at 650nm and 1050nm

<A4 at 633 nm over @20.32 mm
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At 650nm, transmitted WF and reflected WF

Sample A

Wavefront PV 0.060 um }\,/ 1 0.8 Wavefront PV 0.087 um

Wavefront RMS 0.011 um Wavefront RMS 0.013 um

Name values (um Action R -
MName VEIVEA (V)] Actions MName values (um) Actions

Zo1Titod Z01 Tilt 0 deg

Z02 Tilt 90 deg Tilt 90 deg

Z03 Focus

703 Focus

Z07 Coma 90
pherical
Z09 Trefoil 0 deg 200 Trefoil 0 deg

Z10 Trefoil 90 deg

Z10 Trefoil 90 deg -0.0015
7115 -0.0031
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Z13 5th Coma 0 deg

Z14 5th Coma 90 deg

Z14 5th Coma 90 deg
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Z15 5th Spherical

Z15 5th Spherical

Z16 Tetrafoil 0 deg Z16 Tetrafoil 0 d
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At 650nm, transmitted WF and reflected WF Sample B

Mame

Z01 Tilt 0 deg
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Z16 Tetrafoil 0

Z17 Tetrafoil 45 deg
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Wavefront PV 0.451 um

Wavefront RMS 0.079 um

Name values (um) Actions

3 Focus

Z04 Astig. 0 deg
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Spherical
209 Trefoil 0 deg
Z10 Trefoil 90 deg
Z11 5th Astig. 0 deg
th Astig. 45 d
th Coma 0 deg

Z14 5th Coma 90 deg
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Z15 5th Spherical
Z16 Tetrafoil 0 deg
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Z17 Tetrafoil 45
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Optical alignment : collimation

Imagine

urvature

= Curvature radius 10.4865m *

Ont { bl \‘\, .
radius of curvature using a #‘ m— ’
Shack-Hartmann Source

F' = Focal point S =Source

Flat wavefront
= infinite radius of curvature

- Non-flat wavefront (concave)

- Non-flat wavefront (convex)
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What else?

M?=1.01 M?=3.64

Flat optics inspection system

M2 meter ME

-100 -100
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Wavefront sensors and metrology systems

Various sizes

Any F-number

X-rays to SWIR

M-squared, MTF, PSF

Less sensitive to vibrations

Thank you for your attention

FOLLOW US:

m imagine-optic

WEBSITE :

[} imagine-optic.com
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