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Development of Soft X-ray Projection Microscope for the Observation of Biological Specimens
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Figure 1 Optical layout of soft X-ray projection microscope. Sizes
are typical values in the BL-11A beamline with 1.5 nm soft
X-rays.

Table 1 Experiments at PF soft X-ray beamlines for projection

microscopy.

. Wavelength | Slit width (um) [ Pre-pinhole | Post-pinhole
Beamline (nm) (Entrance-Exit) (umo) (umo)
BL-12A L3, i‘; 33, 100-100 1,5,10,20
BL-11A | 1.5,2.4,3.5 200-200 10, 20, 100 | 1,5, 10, 20

BL-2C 3.1 100-250 59,100 1,5,10,20

?'5 um¢ pre-pinhole was available only for post-pinholes with the
diameter larger than 5 um.
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Figure 2 Effect of pre-pinhole on the spatial resolution. (a) no
pre-pinhole; (b) 100 pumé pre-pinhole; (c) 10umé pre-pinhole.
Test patterns with defined width of line and space were
imaged with 1.5 nm soft X-rays. Post-pinhole: 1 umé;
Magnification: about 252 under 1mm distance between
post-pinhole and the specimen.
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Figure 3 Observation of 0.25 um pattern under 0.2 mm distance
between post-pinhole and specimen. (a) no pre-pinhole; (b)
100 um¢ pre-pinhole.
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Figure 4 Reconstruction of image blurred by Fourier diffraction. (a)
Raw image; (b) Reconstructed image. Wavelength: 1.5 nm;
Pre-pinhole: 10 pm¢; Post-pinhole: 1 um¢; Magnification:
about 168
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Figure 5 X-ray images of human HeLa cells. (a) X-ray image at
the wavelength of 1.5 nm; (b) Phase contrast image with
optical microscope; (c) Magnified image of intracelluar
part indicated by the arrow in panel (a). Pre-pinhole: none;
Post-pinhole: 1 um¢
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