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Figure 1. Schematic view of X-ray optics used for refraction imag-

ing. Double-crystal expanders with successive (-, —) arrangement
of asymmetric reflections are placed behind a double-crystal
monochromator. Asymmetric factor b is 0.207 for each reflection.
Absorption contrast images are also taken by putting the object just
in front of the image detector.
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Figure 2. (a) duMond diagram for outgoing X-rays from the 111/
(111) monochromator and acceptable incident X-rays by the first
crystal of 115/(001) horizontal expander. Both angular widths of in-
tersecting bands are given by wy 111 (=w; 1) and wg s for o
polarization. 41y denotes a wavelength allowance corresponding to
the total angular width @, ; (=Qq ;) of 115 reflection. (b) du-
Mond diagram for acceptable incident X-rays by the first crystal of
115/(001) vertical expander. 44, denotes a wavelength allowance
corresponding to the total angular width €, , (=, ) which is
limited by 2.
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Figure 3. Refraction image of an ant and enlarged picture of its
legs taken on a nuclear emulsion plate, Ilford L4 type.

()

Figure 4. Live X-ray images of a pillbug (‘armadillidium vulg-
are’) captured from a videotape. (a) is a refraction contrast image
and (b) is an absorption contrast image of its body.
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Figure 5.
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Live X-ray refraction contrast images of a kind of moth captured from a videotape. The pictures show how

the moth gulps an air bubble down into its body in Figs. (a) to (d).

®

Figure 6. Live X-ray refraction contrast images of a frog, cap-
tured from a videotape. (a) A part of head showing clear images of
nostrils in particular, and (b) a part of chest showing images of cel-
lular structures inside the lung. Note that cell walls even behind the
spine are still observable.
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Figure 7. Live X-ray refraction contrast image, captured from a
videotape, of chest in a nude mouse, showing a contrast of bron-
chus (B) as well as lungs (L).
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