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New X-ray Source based on Multilayer Mirror
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Several X-ray optical elements based on multi-layer have been recently developed and have come onto the market.
Its reflectivity exceeds 70% for CuKa radiation. As these elements are artificially synthesized by means of
spattering technique, it is possible to control the spacing of multi-layer along an axis and also with its depth. In
addition it is possible to bend it along a geometrical curve. Thus, those elements have many applications to X-ray
scattering and diffraction as various concave mirrors became available for X-rays. Next generation laboratory X-ray
source, which should be used in"conjunction with this artificial multi-layer optics, is discussed in the relation with
their characteristics. It is shown that a compaiable order of X-ray beam flux could be obtained with the flux
expected from the beam line connected with a bending magnet in the second generation SR source by a
modification of existing rotating anode X-ray generator.
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Reflected X-rays with

2dsing= A wavelength A
Bragg’s law

Incident X-rays
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(Rocking curve for multilayer)
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0 Reflectivity Aw Resolution
for CuKa (%) ( degree) AA/A
Si(111) 14.24 66 0.0025 17104
LiF(200) 22.55 18 0.05 21107
PG002) 39 0.53 3910
Multi-layer 70 0.06 20107
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(Schematic illustration for the X-ray reflection from the multilayer of which d-spacing

changes gradually along the parabolic line)
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(Photograph of MicroMax-7 X-ray generator, Rigaku)
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(Photograph of MicroMax-007 with R-AXIS HTC, for protein
crystallography)
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