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Multilayer-mirror objective for diffraction-limited focusing in extreme
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In the extreme ultraviolet (XUV) region (10-50 nm in wavelength), advanced

laser light source technology is yielding high intensity attosecond pulses, and it enables to excite
nonlinear optical phenomena in the shorter wavelength region. In this research, we have developed a
focusing system with XUV multilayer mirrors, which can focus higher-order harmonics with
diffraction-limited spatial resolution. Firstly, we studied to design the focusing optics with
large-numerical aperture to bring small focal spot bellow 100 nm in diameter. Then, we considered
the chromatic dispersion of the wave front due to the interference effect on the multilayer mirrors
(chromatic aberration), and proposed novel analytical model to correct this chromatic effects.
Finally, we fabricated the XUV multilayer mirrors with the achromatic optical design. Magnetron
sputtering method was applied to curved-mirror substrates, and the focusing optical system without
the chromatic effects was demonstrated.
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