SUPERFLAT
WP3 SUPERFLAT

Super-polished samples for D 3.5

l' _._,, L D 3.5: “Systematic study of performance of different
\ ES ‘ deterministic processing methods for X-ray reflective optics”
]

«.l N4
f',"” ' A. Vivo, F. Perrin, R. Barrett - ESRF
Ifb ', \ 1
i\ Krakow, 08/04/2024
- i

:* * “ Co-funded by
. the European Union I N N OVATI 0 N

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement N° 101004728




Deliverable 3.5: Systematic study of performance of different deterministic
processing methods for X-ray reflective optics

D3.5: “Task participants will use their metrology capabilities to investigate ... currently available
processing methods to validate their potential to produce complex freeform surface
topographies in complement to the flat surfaces which form the basis of the PCP”

» Experimental study: Oct 2023 to Oct 2024 (~1 year)

» Analysis of results & report writing (Oct 2024 to March 2025)

— Report due March 2025 (M48)
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amples and Fiducial specification

» Samples: ESRF supplies 16 super-polished flat Si <100> mirrors, 50 mm x 25 mm x 7 mm

» Fiducial specification
* Visible by Fizeau interferometer and micro-interferometer

* identifying 2 lines of interest
* Defining substrate orientation

> Selected pattern: 7 crosses 1 mm x 1 mm Line A
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» 2 regions of interest 40 mm x 10 mm Line B -
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Sample preparation

Protection cover

Laser marker: KEYENCE MDX (1080 nm)
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Fiducial engraving result

7crossesl1 mmx1mm

Sample id

Fizeau CCD image
Camera resolution: 52.7 um (Zoom X3 )

25 mm

50 mm
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Contamination

* Some contamination appears after processing (pinterferometer CCD image)

Particles outside
Protected area

e Contamination removed by cleaning




ample characterization: micro-roughness

* 3 magnifications: 2.5X, 5X and 50X = 0.4 mm™ to 2 um line A
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Currently 5 samples fully characterized

Micro-roughness
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Sample characterization: 2D shape error

* Fizeau Zygo — one shot measurement VS. stitching measurement

* MSI along lanes A and B

Fizeau Line A: 2D-shape error/2" order polynomial

40 mm x 10 mm

One Shot ‘ L EE
0.63 nm rms ' | ‘

Stitching scan mmm)  Fizeau Stitching measurement
& not necessary

0.61 nm rms

Difference
0.12 nm rms e
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Mirror support influence on Fizeau measurements

9 40 mm x 10 mm

.‘40mmx10mm
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Overview of shape error rms

2" order polynomial fit —40mm x 10 mm

Fizeau 2D shape error RMS
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2.5X — MSI compared to Fizeau I
= FOV25mmx1.9 mm 5
= 75 sub-apertures for 40 mm L .
Shape error / 2" order poly. l S ~
CO#1 - lane A 40 mm x 1.9 mm 1.5 CO#]- - Lane B ___40mmx 1.9 mm 08
nm nm 1.8
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Lateral resolution Fizeau 53 um, MSI 4 pm @LEAPS
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Conclusion

v' Fiducials engraved on mirror surface to allow identification of substrate orientation and line of interest
v Sample characterization is still on going
v" 8 mirrors are ready for shipment to DLS

v’ Each sample offers two lanes 40 mm x 10 mm for treatment

What’s next ?

= Who is willing to measure samples before processing ?
=  Which companies will treat the samples ?
=  Which treatment ?

= Who is going to measure samples after treatment ?

@LEAPS
12 INNOV SUPERFLAT




