Introduction

Adaptive optics are needed for many
applications in the SXR- (soft X-Ray) and
XUV-range (eg. photolithography,
microscopy and material analysis by SXR)*

Current solutions have low spatial resolution

and low speed

Our solution: surface modulation based on
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Principle of Wavefront correction

thin film piezoelectric actuators

Advantages: Sufficient deformation >15 nm

High spatial resolution and fast response

Sample structure and fabrication

=l

16 powered contact pads

plus 2 for back electrode _
) *\\ .
Active region with mediation y g B S
| = :
layer =
Pixels (electrodes) i i-

Mediation layer for gradually
varying surface profile

Columnar PZT __——" PZT
I

NO

microstructure

Cover layer for measurement
purpose (smoothening layer in
the final structure)

Isolation layer
and wiring

L @ D e
Seed layer for PZT / 10 mm

growth

Alm
e Proof of principle of our adaptive

scheme on a small scale sample e Functional layers, i.e. LNO top and bottom electrodes and

PZT, are fabricated by pulsed laser deposition
 The other layers are deposited and patterned in a
cleanroom by lift-off and etching process
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Functional layers
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Mediation layer allows gradual
deformation between pixels

Measurements using while light interferometry
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* Pixels can be independently actuated to steer desired surface patterns

e Extensions of up to 5 nm are measured

* Displacement between the pixels is gradual, allowing smoother
corrections with reduced number of pixels

 Imprint of the wires Is observable, can be prevented with the
smoothing layer to be deposited in the future
e Even with only 16 powered pixels, many patterns can be steered

Conclusion

 We have developed a functional model of an adaptive optical component for
XUV applications

« Enhanced piezoelectric
piezoelectric film

o Extension is sufficient for XUV applications
 Mediation layer approach enables gradual surface deformations
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