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Development of free-form mirror for X-ray focusing with arbitrary astigmatism

Takeo, Yoko
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Grazing incidence mirrors are an essential fundamental technology for
focusing and shaping X-rays with high intensity and short wavelength. Most mirrors currently in
practical use in the X-ray field are designed based on conic curves, which limits the degree of
freedom in designing optical system.

In this study, we addressed the following three points to develop a new grazing incidence mirror
with different focusing characteristics In the vertical and horizontal directions: a
three-dimensional free-form design method, figure measurement, and in-situ evaluation in an optical
system. As a demonstration, we fabricated a mirror with a 10x different reduction ratio between
longitudinal and sagittal focusing, and confirmed the functions as designed at the soft X-ray
beamline of SPring-8. This research would be deployed in various applications including soft X-ray
synchrotron radiation facilities.
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