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Innovation in time-domain astronomy by X-ray optics with high-precision
microfabrication
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Aiming to avoid deterioration of imaging performance due to elementary
deformation, which has been a manufacturing problem of conventional lobster-eye optics (LEO), we
constructed an LEO on a glass flat plate by 3D laser micro-machining and magnetohydrodynamic
polishing. We were able to obtain X-ray imaging performance of about 10 arcmin squared, which is
equivalent to that of conventional LEOs. However, to achieve higher precision, the surface roughness

by laser processing needs to be reduced by one order of magnitude or more. The technology to array
multiple LEOs to achieve a wide field of view has made great progress. Using collimator light, the
effective focal length of LEOs was measured, and making a mechanical adjustment of several 10
microns, we successfully constructed wide-field imaging optics which can be achieved with
performance comparable to one of single LEO.
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