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ABSTRACT Fabrication and testlng of elliptical cylinders for nanofocusing

KB-mirror holder - The strong aspheric shapes required for sing required the dev
of specific protocols to adapt our polishing capabilities to these peculiar shapes.

Due to the large thickness involved, the amplitude of high order terms (h4=>h)

and low slope errors specification we decide to operate with a flat superpolished

down to 150 nrad instead of a stresspolished mirror (see e.g. below). This choice

allowed us in particular to define the limit of our IBF technology in terms of:

- Roughness preservation proved for large removed thicknesses (> 10 pm)

- IBP convergence to the absolute ellipptical shape specified

- Metrology at Grazing and normal incidence are combined to infeer

An ion beam surfacing process [1-2] has been adapted for realizing a set of X-ray mirrors manufactured at Thales SESO. The developed
fabrication-metrology protocol is proved to tailor simultaneously both figure and finish and it allows correcting deterministically arbitrary
mirror shapes including optics for future XFEL experiments. The manufacturing sequence is discussed and applied in two specific case: a
bulky monolithic mirror for X-ray nano-focusing (elliptical cylinder) with dimensions 150x30x60 mm3, and, a 2nd generation deformable
(bimorph) mirror driven by 16th piezoelectric actuators evenly distributed over a length of 0.890 m. An X-ray wavefront curvature sensing
technique is presented as a possibility to combine these optics and to optimize the beamline performances [4] .
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Non-contact polishing method > possibiity to use in-situ metrology

Surfacing and control of a 2" generation bimorph for XFELs > Both approaches promise to be a valuable approach to polish very thick and compact focusing mirror needed for high

heatload (pink SR beam) , XFEL applications and nanofocusing.
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