gooo

0000 Vol. 22, No. 6, pp. 397-403, 2001

X o o o 0

o 0O

goboooobooooooooooon

0

T 606-8501 O OOOOOOOOOODOO

gzo000 100 170000

X-Ray Traveling Waves

Jun KAWAI

Department of Materials Science and Engineering, Kyoto University
Sakyo-ku, Kyoto 606-8501
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A novel surface sensitive experimental method, “X-ray traveling wave”, is proposed. This method utilizes the total
reflection of X-rays. Many difficulties are in principle arising in this method. To avoid these difficulties, it is described
that the wave guide technique is useful. Errata of equations presented in published papers by the present author and oth-
ers are described. The details of the total reflection of X-rays are qualitatively described using illustrations. The travel-
ing wave can be detected when the surface is coated by thin layers in such a way that the reflected X-rays are annihi-

lated due to the phase inversion.
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Fig. 1 Schematic illustration of exponentially decreasing X-
ray intensity due to absorption.
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Fig. 2 Definition of angles.
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Fig. 3 X-ray refraction between two media n: and n..
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Fig. 4 X-ray reflection and refraction. The glancing angle of
incident X-ray is (a) larger than, (b) equals to, and (c)
smaller than the critical angle.
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Fig. 5 Schematic line shape of the Darwin curve for X-ray

reflection at Bragg angle or total external reflection.
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Fig. 6 X-ray reflection and refraction from the normal to the grazing incidence.
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Fig. 7 Schematic X-ray electric field near the surface at the

critical angle.
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Fig. 8 Experimental setup and illustration of X-ray paths.
(Reproduced from K. Hayashi et al.? © 1999, with
permission from Elsevier Science.)
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Fig. 9 Experimental setup for the measurement of Yoneda wing.
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Fig. 10 X-ray reflectance of multilayer waveguide.(Repro-
duced from W. Jark et al.® © 1996, with permis-
sion from American Institute of Physics.)
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