
UVBeam smoothing techniques
for (UV)-femtosecond lasers

Laser direct writing techniques

CircuiTree CircuiTree

Vector scanning Mask projection

CircuiTree CircuiTree

Vector scanning Mask projection

Excitech

two-photon
absorber

mask

rotating plate

axis of rotation

rotating plate

variable attenuatorfield lens

2-photon absorber
(sapphire)

mask sample

imaging optics

rotating beam profile
in the mask plane

Two-Photon Absorption (TPA) + Variable Beam Displacement (VBD) without
smoothing

full
frame

horizontal
section

vertical
section

with TPA with TPA 
+ VBD

Beam homogenization
for ns pulses

Beam smoothing by TPA

2I
dz

dI
b-=

3 mm sapphire
b = 0. 44 cm/GW

0 10 20 30 40 50 60
0,0

0,2

0,4

0,6

0,8

T
ra

n
sm

is
si

o
n

I (GW/cm2)

TPA of sapphire at 248 nm

Beam profile across mask planeCombined beam smoothing setup

Steel Polycarbonate

without 
smoothing

with TPA
with TPA

+ VBD

without 
smoothing

with TPA
with TPA

+ VBD

Laser ablation with UV-femtosecond pulses
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Vorrichtung und Verfahren zur Strahlhomogenisierung von Ultrakurzpulslasern
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