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Table 1, Design parameter for a C/W multilayer mirror

Design parameters Values Remarks
Bragg angle 0.8°
Materials /W Top material : C
d-spacing 5.65 nm
Thickness ratio 0.36
Number of bilayers 30
Interfacial roughness 0.3 nm Root mean square
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Table 2, Layer properties of the fabricated C/W multilayer mirror

) Density ratio Interfacial roughness
u 1 Layer thickness (nm) )
(nm) bilayers
W C WC W C WC W C WC
Design 5.65 2.03 3.62 0 1 1 0 0.3 0.3 0 30
Measurement 5.69 1.85 3.59 0.25 0.88 0.88 0.85 0.2 0.2 0.2 30
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Fig. 3. X-ray reflectivity measurement for the fabricated
G/W multilayer mirror using an X-ray reflectometer in X-ray
energy of 8,04 keV
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Acquisition of Monochromatic X-ray Using Multilayer Mirror

Kwon-Su Chon

Department of Radiological Science, Daegu Catholic University

A hard X-ray microscope system for obtaining images of nano-—spatial resolution has been widely stud-
ied and requires monochromatic X-ray. A multilayer mirror of 84% reflectivity was designed to acquire
tungsten characteristic X-ray of 8 4keV from the white beam generated from an X-ray tube, and the
C/W multilayer mirror of 50x50 mm size and 5,65 nm d-spacing was fabricated by the ion—beam sputter-
ing system, The C/W multilayer had a uniformity of 99.5%, and the structure of the multilayer mirror was
verified by a TEM image. The obtainable x-ray reflectivity for the C/W multilayer mirror at 8.4 keV was
estimated from measuring the X-ray reflectivity using the copper characteristic X-ray of 8.05keV.
Monochromatic X—-ray of 8.4 keV was generated by combining a X-ray tube, and the reflectivity and mon-

ochromaticity were 77.1% and 0.21 keV, respectively.

Monochromatic X-ray generated from the combination of an X-ray tube and an C/W multilayer mirror
has enough potential to use X-ray source for hard X-ray microscope system of laboratory size. If the

C/W multilayer mirror of d-spacing of a few nanometers can be fabricated, monochromatic X-ray corre-

sponded to 17.5 keV, molybdenum characteristic X-ray, can be obtained and applied to mammography in

the medical application,

Key Words : Monochromatic X-ray, X-ray tube, Characteristic X-ray, Multilayer mirror, X-ray reflectivity
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