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Development of a Phase Contrast and Dark Field Neutron Microscope
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Cold neutrons around 1nm in wavelength can be totally reflected at the grazing
incidence. In this study a Wolter mirror which consists of a hyperboloid and an ellipsoid mirrors coated
with platinum was used to focus and image neutrons. A cold neutron beam from a research reactor was
focused using a Wolter type-1 mirror. Focused neutron images were taken at wavelengths of 0.6nm to 1nm
and they were detected by an imaging ﬁlate. The spatial resolution obtained was about 100p m, which was
limited mainly by the pixel size of the imaging plate. The thickness of a quater wavelength plate made of
copper which will be used for a phase-contrast neutron microscope was estimated. The thickness of the
plate calculated to be 9u m for a cold neutron of 0.6nm in wavelength.
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