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Fig. 1 Refraction of X-ray beam at a boundary of optical media.
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Fig. 2 Photograph of the first X-ray prism. An edge of acrylic resin
plate used for protecting the total reflection mirror surface
works as a prism.
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Fig. 3 Observation of X-ray refraction and reflection. Corner of acrylic resin plate works as an X-ray prism. X-ray
wavelength is 1.5 A. Prism to camera distance is 300 mm. X-ray sensing pickup tube is used as an imaging detec-

tor.
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X-ray bi-prism

Interferomgram

Fig. 4 X-ray bi-prism made of single crystal diamond [ref. 10].
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—

Interference fringes

Fig. 5 Schematic diagram of Fresnel bi-prism for visible light op-
tics.
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Fig. 6 Photograph of ‘‘X-ray prism”’. A cube of acrylic resin, 2 cm
in each dimension. This ‘“‘prism’’ is sold in a hobby shop
(only 260 Yen).
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fi=a8 deflected by prism

X-ray Prism

Fig. 7 Schematic diagram of two-beam X-ray interferometer with
prism optics.
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Fig. 8 First interferometer experiment at BL20XU of SPring-8. X-
ray wavelength is 1.0 A. Prism to image plane distance is 5.3
m.
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~ 245 m from source point
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- 100 ym)
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Fig. 9 Schematic diagram of experimental setup of quantitative measurement of spatial coherence at BL20XU of SPr-

Fig. 10 Typical interference fringes measured with X-ray zooming
tube (Hamamatsu Photonics, C5333). X-ray wavelength is
1.0 A. Beam deflection angle: A6 =44 urad. Dimensions of
slit for second source: 20 um. Measured fringe spacing is 2.3
um. Beam overlap is 300 um. Exposure time is 60 s.
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Fig. 11 Visibility of interference fringes. Solid squares, circles and
triangles represent experimental data, and solid line, dotted
line and dashed line are respective theoretical curves for
source size of 100 um, 50 um, and 20 ym.
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Fig. 12 X-ray holography. Test object is copper grid mesh (#400). Reconstructed image is amplitude image of object. X-

ray wavelength is 1.0 A.
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X-ray prism and interferometer

Yoshio SUZUKI

Abstract

JASRI/SPring-8 Kouto, Mikaduki, Sayo, Hyogo 679-5198, JAPAN

Refractive prism is one of the feasible optical devises for hard X-rays. By using light element

material as the optical medium for prism, beam deflection angle of about 0.1 degree can be achieved under
grazing incidence condition to the prism surface. Then, an X-ray optics that is equivalent to the Fresnel’s bi-
prism in visible light region can be constructed with this prism. In this report, introduction to the X-ray prism
optics is described, and its applications to X-ray interferometer, quantitative measurement of spatial coher-
ence and X-ray holographic microscopy, are also mentioned.
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