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Fig. 1 Calculated ratios r of each atomic number (Z) for 18-, 35—,

and 50 keV X-rays. Z-number can be obtained uniquely
from 7 in energy region lower than absorption edge.
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Table 1 Each constant of approximation

X-ray energy a b
17.8 keV 88.42 -0.347
35 keV 121.33 -0.322
50 keV 142.88 -0.311
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Fig. 2 (Color online) Schematic view of monolithic (a) and two-crystal X-ray interferometer (b). Large field of view
can be obtained by using two-crystal interferometer, however, 0.01 nrad rotational accuracy between blocks is

required for operation.
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Fig. 4 (Color online) Obtained images of metal foils: (a) phase-
map, (b) absorption map, and (c) Z.; image. The average
Z.x values of nickel and copper foil agree with Z-number
within 5%, which is high enough to identify elements.
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Table 2 Measured Z.; value and atomic number (Z) of each metal

foil
Measured (Z.q) Atomic number
Aluminum 14.6 13
Iron 25.4 26
Nickel 27.9 28
Copper 28.8 29
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Development of Z.4 imaging using X-ray crystal
interferometer

Akio YONEYAMA Hitachi Ltd., 1-280 Higashikoigakubo, Kokubunji 185-8601, Tokyo, Japan
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Satoshi TAKEYA  National Institute of Advanced Industrial Science and Technology (AIST),
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Tohoru TAKEDA Allied Health Sciences and Graduate School of Medical Science, Kitasato Universi-
ty, 1-15-1 Kitasato, Minami-ku, Sagamihara 252-0373, Japan

Abstract A novel elemental imaging using X-ray interferometry has been developed. An elemental map is
calculable with the ratio of an absorption and phase-contrast image, since the atomic number of a
single-element sample (effective atomic number (Z,4) for a plural-element sample) corresponds
to the ratio of the real to imaginary part of the complex refractive index. Several metal foils under-
went feasibility observations by a imaging system fitted with two-crystal X-ray interferometer,
providing accurate detection of intensity and phase-shift. The obtained Z.; image shows that
aluminum, iron, nickel, and copper foil were clearly distinguished, and nickel and copper’'s Zq
coincide with ideal Z within 5%.
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