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Industrial Applications of Synchrotron Radiation
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Japan Synchrotron Radiation Research Institute (JASRI)

Abstract
I introduce many works on characterization of materials as industrial applications. In a field of electronics, there are
many structural analyses of various thin films for electric devices such as Si-LSI, HDD, DVD, etc. In materials, there are
studies on crystalline structure of metals and fibers, and observation of inner structure with imaging technique. In energy
and environment, there are works on cathode or electrolyte of batteries, catalyses and x-ray fluorescence analyses concern-
ing with environment. Furthermore, I describe how useful are their works in industry.
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Table 1. Detection Limits
g il ARk
(atoms/cm?) (atoms/cm?)
Ni 5%x108 4x10°
Cu 5x108 4 <106
Al 2x 101 8x 108

Ultra-low detection limits are obtained by using undulator x-ray
source, wave-dispersive x-ray fluorescence analysis and concentra-
tion technique of contaminations with HF drop.
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Figure 1. X-ray reflectivity profiles of Inm ultra-thin film SiO, on a
Si substrate. (a) With an undulator beamline, (The peak at about 30
deg is Si(002) diffraction), (b) With a bending beamline.
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Figure 2. (a) X-ray incidence angle dependence of fluorescence of Co (a), Cu (b) and Ni (¢) GMR multi-layers.

(b) Layer profile of GMR multi-layers. GMR multi-layers: Si substrate/Ta/NiFe/CoFeB/Cu/CoFeB/PdPtMn/Ta.
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(a) X-ray diffraction profiles on the grazing incidence condition of 0.5 deg and 0.2 deg. Layer structure: tex-

tured-Al/NiP/Cr/Co-alloy (20 nm)/a—C. (b) Coercivity as a function of preferential crystalline orientation of Co-alloy
layers along a circle and radius.
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Figure 4. (a) Fourier transform of k3y (k). (b) InN composition
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Figure 5. Crystal structure analyzed by power diffraction.
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(a) Temperature dependence of x-ray diffraction of TBC coat. Sample: Ni-super alloy/NiCoCrAlY (0.2
mm)/ZrO, (0.24 mm). (b) Temperature dependence of residual stress in the bond coats.
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Figure 7. X-ray transparent images of bubbled Al during crushing
by pressing. (a) The outside picture, (b) Crush starts at the bottom
which touch the press rod, (c) Crush at the both sides, (d) Crush
all.

Figure 8. X-ray transparent images of fibers into a studless tire.
(a)-(c) Fibers stick into ice during pressing tire on ice, (d)—(e)
Fibers pull out from ice.
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