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Development of Multilayer Imaging Mirrors for a Laboratory Soft X-ray Microscope
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Figure 1 Penetration depth of Water and Protein, Paraffin. Soft X-ray
microscopy in the water window region (280 - 540 eV)
and the carbon window region (240 - 280 eV) is attractive
technique for high-resolution biological imaging with natural
absorption contrast.
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Figure 2 Schematic illustration of soft X-ray microscopy with
Schwarzschild objective. The mirrors are coated with soft
X-ray multilayer.
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Figure 3 Calculated reflectivity (R - R,) of Mo/Si multilayers with
varied period thickness (0 - 4%). Period thickness D 7.0 nm,
period thickness ratio y (= d,, /(d; + d,, )) 0.4, period number
N 40, roughness ¢ 1.0 nm.
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Table 1 #1 and #2 are substrates of the Schwarzschild (S.S.) objective;

#3 and #4 are the substrates of the illuminator (Ill.) for our
soft X-ray microscope. #5 is a substrate for evaluates a

controllability of the moving deposition shutter.

Diameter of | Radius of Angle of
No. Name o

substrate curvature incidence

#1 S.S. Convex ¢ 12 mm R 22.4 mm 7°~13°

#2 S.S. Concave ¢ 34 mm R 50 mm 3°~5°

I1l. Concave A,

#3, #4 B ¢ 100 mm R 400 mm 3°~7°

#5 Concave ¢ 100 mm R 300 mm 1.5° (Flat)
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Figure 4 Design of period thickness distribution for the soft X-ray
microscope, and achieved period thickness distributions
(dash-dot curves) without the moving deposition shutter at
our deposition tool.
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Figure 5 The moving deposition shutter for control of period thickness
distribution. The shutter moves above a substrate with speed
controlled.
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Figure 6 Cross-sectional view of "Bento", that is apparatus for soft
X-ray optical elements at Photon Factory BL-12A.
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Figure 7 Reflection spectra of Mo/Si multilayer on the R300 concave
substrate (#1).
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Figure 8 Reflection spectrum of the multilayer imaging mirrors for our
soft X-ray microscope.
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