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Recently soft X-ray imaging is applied in many fields such as in biology, semiconductor
technology, and laser fusion. In this study we present an optimized design of the Schwartzschild
type soft X-ray microscope. The Schwartzschild type microscope shows a very high spatial
resolution in a large range of vision. Our design was aimed to use this microscope as a
laser-plasma diagnostics. For example the magnification is 15, the distance from the object to
the image is 1500 mm, the r.m.s. (root mean square) height of the surface finish is 3 A and
the incident X-ray wavelength is 60 A. The best spatial resolution is better than 1000 A.
The range of vision at a given spatial resolution of 5000 A is larger than 1mm. Moreover.
we show the incident X-ray wavelength dependence of the spatial resolution. When the in-
cident X-ray wavelength is longer than 20 A, the spatial resolution is better than 2500 A.
When the r.m.s. height is 1A, the spatial resolution is independent of the incident X-ray
wavelength and is 200 A.
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Fig.1 The schematic view of the Schwartz-
schild Type soft X-ray microscope. S is the
object point. 1 is the image point. P and P’
are the reflection points on the surface of the
mirror 1. Q and Q' are the reflection points
on the surface of the mirror 2.
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Fig. 2 The incident X-ray wavelength de-
pendence of the scattered angle. The three
curves show the cases of r.m.s.=5, 3 and 1A,
respectively.
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Fig. 3 The magnification dependence of the
spatial resolution, assuming the ideal mirror
surface.
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Fig. 4 The off axis position and the off focal
length dependences of the spatial resolution; '
this figure shows the range of vision and the
depth of focus, assuming that the r.m.s. height
is 3;\, the magnification is 15, and the incident
X-ray wavelength is 60 A.
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Fig. 5 The offset distance of the mirrors de-
pendence of the spatial resolution, assuming
that the r.m.s. is 3 A, the magnification is 15,
and the incident X-ray wavelength is.60 A.
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Fig. 6 The incident X-ray wavelength depen-
dence of the spatial resolution. The three curves
show the cases of r.m.s.=5, 3and 1 A, respec-
tively.
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