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In high-energy light sources - like Free The quality of the beam is limited by the mirror's imperfections and
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electron Lasers and Synchrotrons - high misalignment. Using deterministic polishing techniques mirrors with 1 nm
energetic X-ray beams are produced for accuracy can be manufactured. But to achieve these accuracies the
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Extremely precise optics are used for the long distance %
transport and focusing of the X-ray beam. Such as very |
smooth and flat Silicon mirrors with lengths up to ~1m.

‘Smooth” means a maximum deviation of surface height
of about 2 nm over 1 m mirror length. 'Flat’ corresponds Bt N,

to a radius of curvature > 1000 km. In the metrology s .  BES -
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investi g ate th e mirror surfa ces X-ray mirror (Si) in front of a Fizeau interferometer. 2
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Project \ - Mirror preparation ~
_ _ o _ « Flat mirror (950 x 52 x 52 x mm?3)
« 10 European light sources, 2 manufacturers of high precision mirrors
« Repolished with ion-beam-figuring at Zelss GmbH
« Collaboration to |mprove existing measurement techniques and mirror 0  x10°mm
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Light sources in Europe.
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« Measurement of three mirrors in three round-robin cycles
« Flat mirror: 950 x 52 x 52 x mm3, R > 1000km

« Tangential Ellipse: 160 x 90 x 50 mms3,
Rm 264 m (314 — 217 m)

« Sphere: 150 x 45 x 40 mm3, R ~9.8 m
« Development of a mirror mounting

Similar measurement conditions in each laboratory

> 10x transport through Europe
10x different labs and setups

Improve repeatability of measurements in

each metrology lab for sufficient comparabili = . .
» Development of fast in-situ optimisation procedures for d P vy JIEUC oF mirror mounting

active optics systems — portable wavefront sensors » Titanium for low temperature dependency

e Lifter mechanism for minimization of stress induced to the mirror
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{Development of stitching software for metrology

, Round-robin ™~
« 12" Fizeau interferometer, in grazing

- Each mirror sent to all facilities and measured with the present metrology 'l incidence, facing side
hardware and methods o /2 F R T o m w w

Mirror removed and replaced between
« Started: October 2018, duration 3 years \E) Not using the lifter b) using the lifter measurements /
e Cross-calibration of hardware and methods *

| - Mid-term achievements \
« Improvement of analysis methods

« First comparison of round-robin data. Good agreement in many cases. Used to
improve setups in several labs.

150

« Surface center profile of 3 measurements
of 950mm long flat mirror
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« Improvement of manufacturing processes

« Joint development of standard methods,
mounting methods and calibrated test mirrors « Successful development of a stitching tool for metrology, applicable to various

measurement methods

« Dissemination of developed technologies and
software « Successful development of wavefront sensing techniques and software, applied at

. several beamlines in different facilities. )
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