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(a) Experimental diffraction profiles at (—3/4 0), (—1/4 1), (1/4 —2) reciprocal points in the Al/GaAs(001)

interface. The direction of the scan in the reciprocal lattice space are indicated in the right-hand side of each
figure. (b) Observed structure factor. The area of each solid circle is proportional to the intensity® .
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Fig. 2 Representative scans of intensity vs E for the reconstructed
peaks (a) (hkl) =2/3 (220) and (b) (hkl) =4/3(220). The
data (solid circles) are the average of three scans for (a) and
four scans for (b). The line is the fit by the MAD analysis.
The open circles are the fit with the model structure®.
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Fig. 3 Integrated peak intensity versus incident X-ray energy.
Shown are three raw data sets®.
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Fig. 5 Incident X-ray energy dependence of the intensity of (0.5
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lated dispersion curve using the band theory!?.
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Fig. 10 Schematic picture of the Cu K-edge RIXS process. An inci-
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Fig. 1 (Color online) (a) Cu K-edge RIXS contour plot of intraband excitation in Nd, gsCey;sCuO, along [ 7] and [ 7
0] directions. Quasi—elastic scattering and higher—energy components are subtracted. (b) Electron doping depen-
dence of Cu K-edge RIXS spectra of Nd,_,Ce,Cu0O,!”. at several Q points shown in the figure.

HETE March 2018 Vol.31 No.2 53



(a)

Gasket
Ruby

0.3

(b)

Pinhole

025}
(0

02

015

Intensity (arb. unit)

0.1

0.05

Q=(0. K, L) 9=(0. qc)
Ambient Pressure (K = 12.8)
3 GPa (k=132) 4

2 4 6 8

Energy Loss (eV)

Fig. 2 (Color online) (a) Schematic of the DAC. Solid line through the upper diamond shows the practical optical
pass. (b) Schematic of the effect of the pinhole placed after the sample. The pinhole acts as a collimator that
blocks the scattering from a diamond anvil (shown dashed lines) and extracts the signal of interest scattered
from the sample. (c) Raw RIXS spectra at the two momenta measured at 3 GPa and ambient pressure?),

mman < BFFTEYY
] mEme |
= 2
b REEE h
ﬂlb’l

Fig. 13

—JILK—F>
s T VT awman
1w
W
=
N.
REVEE R
- DR

(Color online) Summary of magnetic and charge excitations. The magnetic excitation in the hole doped system is

similar to that in the mother system, on the other hand the electron doped system shows different from that.

T, WX RAEFIAL R IEAEEL (S-RIXS) O
REDPHEFELL, PLEFHENMLI-VERVES, S-
RIXS OK & e Rid, MBALYB=EEKOPZE CTIE0)
2p—=3d DRz EE L ¢ 570, d-bandDIRAE % B ]
WTE%, Q% K-edge ZFIJHTE 5, (3)RIXS 7ot
ADOHEIREBICHERRE— AV F2ED 20 K— VA
EL, ZOAE Y/~ BB EAEH O 72 DG U 7 BT
5%, TETY, Fxid), QOBERAFIAL, 56
IS T RESIE M RIEL & ORI FI 9 5 2 & C,
AL RBEE A CRIBE L 7> TWABRT F—T &E—)l
F—7OHROIAFREDFR AR £ L7z, ZORHE,
BB, " F—7 R TIHETOBEMEAM L - T

BY, "=V F—TRTIBHELFAL LD CREAL Y
UERRFEIN TS EEBELCL £ L7229 (Fig. 13),
F7z, INETR—IVEF—FRT, R"—ILD/N F AL
DEPEINTOERATLED, F—IUREICBED 2p
BBICASL L %E 2T, QOBRMHS Z & THHEIT S
TERTEELAL, O LD, RIXSIZS% LWER
FORBIIKEZLSFET L TS,

5. A5 KiM
RBICEMBENE E LTSV Rl BN L TR
OELEBE 2V EBWES, Hxld, BT rLE— K

54 HEtH: March 2018 Vol.31 No.2



B U BUTAERS30FE0SHEBE

Polychromator

Si(111)

‘White x-ray

Nyor O,

Electrochemical cell

Reservoir
(1 MKOH)

Potentiostat

Linear

Fig. 4 (Color online) Schematics of (a) electrochemical cell and (b) CV-XAFS system. The KOH electrolyte in the
electrochemical cell is circulated by a pump while wavelength—dispersive XAFS spectroscopy is performed simul-
taneously during CV measurements. Arrows labeled ‘“E’’ show the direction of energy increase of incident and
redispersed x-rays to and from the sample, respectively?®.
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Materials Science advanced by X-rays
— From static to dynamic —

Jun’ichiro MIZUKI School of Science and Technology, Kwansei Gakuin University

2-1 Gakuen, Sanda, Hyogo 669-1337, Japan

Abstract

Synchrotron (SR) X-rays in the hard X-ray region does great contribution for development of the
materials science. In the late 20t century to be early in the use, surface/interface structures,
phase transitions under high pressure, defects in the crystal, and so on, which had not been unco-
vered at that time were investigated by using advantages of SR X-rays, such as high flux, directiv-
ity, polarization property, and energy tunability. In the 21t century since the development of the
SR source brought the advent of brilliance and coherence to the SR characters, the study of dy-
namics of molecules, atoms and electrons in materials have been accelerated by newly developed
scattering and spectroscopic techniques. Furthermore, since operand measurements using real
materials, not ideal and model crystals have been enabled to carry on the experiment, SR X-rays
come to be used as a probe for not only the basic research, but also the problem solution type
research. In this article, | will show the materials studies using SR X-rays which | was concerned
from the late 20t century to the present, and look into the future.
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