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Sill Optics

Company founded at Nuremberg

Moving to Wendelstein

Manufacturing for precision optics started
Additional programs for Profile-Projection-Lenses
OEM- Application

Investment in Synchro-Speed-Equipment, In house design, Scan Lenses

Member to Melles Griot Group of companies
Reverts to private ownership
100 years anniversary

Investment in latest CNC-Technology for Grinding, Polishing and Centering

Certification according to Quality Standard DIN EN ISO 9002
New Facility

Quality Standard DIN EN 1SO 9001:2000

110 years Anniversary

Re-certification according to DIN EN 1SO 9001:2000

Start of work for a new building for more service
Re-certification according to DIN EN 1SO 9001:2000
Re-certification according to DIN EN ISO 9001:2008
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Basics

Beam shaping:

Processof redistribution the irradiance and

phase of optical radiation.
Incoming Optical
beam System

Outgoing
beam
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Why shapinga beam - Motivation

Structuring of trencheswith top hat profile vs Gaussianbeam
(single modelaser; i.e. M2=1):.

- homogeneousablation
- steeperwalls and smoother edges
- smaller heat affected zone (HAZ)

in
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History

SDI: Strategic Defense Initiative
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History

First practical beam shaping optic:

Fresnel lensusedin lighthouses oo
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History

Fresnel lensused in lighthouses
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Definition
Beam shaping technique:

U field mappers
work with beams with a known field distribution,
e.g. singlemode beams

U beam integrators
work for both coherent and multimode beams

Categorizationis independendfrom the methods
such as diffraction theory or geometrical optics.
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Definition

Beam shaping technique:

U field mappers

. : b N
U beam integrators
(homogenizersg
f F
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Howto shapethe beam

A Aspherical cylindrical lenses

A Microlenses(in arrays)

A Aspherical lenses

A GRIN lenses

A Reflective mirror systems

A Diffusor

A Gratings

A Axicons

A Diffractive optical elements (DOE)
A Mechanical aperture >> high losses

Aé.
:> losslessbeam shaping preferred in most cases

in
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Rule of Thumb: parameter 3

Beam shaping approach dependson the nature of the
Input beam and the desired output beam.

[ providesinformation if diffraction effects are significant.

VGl W
5

h

beam radius at 1/e? level

w = half width of desired output dimension

"Q = focal length of the focusing optic or distance
from optical systemto target plane
wavelength

p—
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Rule of thumb: parameter 3

For simple geometries suchas circles and rectangles.
3 <4; no acceptable results

4 <3 <32: diffraction effects are significant and should
be taken into account

3 > 32: diffraction effects should not significantly
degradethe overall shape of the output beam
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Geometricaloptics vs POP

U Geometrical optics Is the modeling of optical systems by
tracing rays.

U Physical opticspropagation is the modeling of optical
systems by propagatingwavefronts.

Rays propagate along straightines without interfering with
one another,wavefronts propagate while coherently
Interfering with themselves.
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Asphericalcylindrical lenses

Planoconvexlens
(field lens)

Cylinderlenses
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Asphericalcyl

Indrical lenses o Field lensonly
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Asphericalcylindrical lensesd Full system

Sizeof shapedspot:
approx 1.8times of
diffraction limted spot

 1/e? diameter 28um

0.0000, 0.0000 (deg)

3

@
®
200.00

z
-2500 =1250 0 1250 2500
Surface: IMA <— Defocus in pum ->
Through Focus Spot Diaqrqm
Top Hat Square 532nm f=100mm EPD 3.5mm
26.02.2011 Units are um. Airy Radius: 16.24 pm
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Excursion- Spotsize

Spot Size (1/e?): d, Depth of Field DOF
REEL AAPO AM?2 Rayleighrange zz=-A DOF

=L Al £12 ) lapo/1.27)

Dg

A
A =
d Da: aperture diameter
0 :
Dg: 1/e “peam diameter
l Dg Da/Dg | APO
Dg Da 5.00 2 1.27
T 8.00 1.25 1.56
10.00 1 1.83
11.11 0.9 1.99
v DOF 13.33 0.75__ |2.32
20.00 0.5 2.44
V< >
EFL
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Asphericalcylindrical lenseso Full system
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Asphericalcylindrica

lenseso Full system
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Beam diamter -15%
Focus +0.5 mm
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