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I T o s 7 T P AT 7 5P A iR scattering with (a) monochromatic X-rays and (b)

wavelength-dispersive convergent X-rays. (¢) A schematic il-

FTE5H9, ZNTH 14AD CTR OEIEICH104 LA lustration of the wavelength-dispersive CTR measurement.

White SR

CTR intensity
\

292 © 513 Nov. 2019 Vol.32 No.6
(C) 2019 The Japanese Society for Synchrotron Radiation Research



FEY I X

RROEE X R CTR BELE(C L 2 RERKDOZ DZEH

EAREL T\,

23, WESHE CTR #ElZEOMABIC LD, CTR
BEL 707 s A e TR ELT THES 5 LIS L
7210, ZoJEEiE, Fig. 10) 1IR3 X218, BillissaRy
70 A= =% HWT, AEBRELER D OB RBICET S
MARLLZWERSBERXBELEOHL, CTR /07 >
A )i 2 RICB 2 CRIRFIIE 3 5 5 Th %, Fig. 1(b)
IR X201, HHADRL THEREBICEELNZ FLp
Rz %720, CTR 7187 7 A )L % [NHiFIC FIRFIIE T &
bo HEMROEMIOWTE, AEOBEOLFLSRL
TWeREW, SO XS RBliRsfe BVl E S
B X A3 4003 X RIS (XAFS) HIER I H
WHhh, ZO%, XBEREZOREMEIZLFA SN T
WA

FEBREBZFig.2IC R T, EHRIZKEKPF-ARD
NW2A T47\, Tapered undulator |- % 5 &5 EE T &
IR AN FVOHERFHGREAFIR L /2W, ©—AF

VICHEZ BN/ 2D Rh a—FFERI 5 —CEll %
v L, 1&@Rh3~%@%$ﬁ‘5 THRE T I
EHL 7o WA HICIZE 0.1 mm @ Si(110) 7 = /N—
T BEmELE CTH, (EE%%IX%?@IKJ[/# i P A
16-23keV TH - 7z, ARHZIE TOY — LY A RILHEHE &
I HELEHN0.15mm TH - 7o, ToA4 A—2—(3[HE
RF—7 I EICEIPNTED, WESEHXBOET S
IR L O ERETE S, WMEL/ZCTREE /7 7 4
W ABHIEAR T PV THIIELS 52 & C, AT —X
TBTE 5,

AP EE ORI EN TLHED BN T 5, Gustaf-
son HITE T IV F—HE X H (H80keV) &2 ¥m
DRELT7 Ty PSRV VT, BN ARLE
IZ &V EHD CTR OWiif % RIFHIIE L 7219, Magnussen
Hid, =8O 2BI% L /oEE A CTR BELRIE 161D % 5
HALT, Gl F—EEXE (#d40~70keV) & 2%k

Detectorﬂ
(PILATUS-100K)

'S

Detector goni

43¢mmh@h'

Fig. 2 (Color online) A photograph of the wavelength-dispersive
CTR diffractometer.
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Fig. 3 (Color online) (a) The hydrophobic and photoinduced su-
perhydrophilic state of the rutile-TiO,(110) surface. (b)
(01L) CTR profiles during the UV illumination (365 nm, 87
mW /cm?). (c) Time evolutions of the CTR intensity during
the UV illumination3” .
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Fig. 4 (Color online) A possible mechanism of the photoinduced
wettability transition of the rutile-TiO,(110) surface’”. (a)
The hydrophobic surface is covered with O atom (Or) locat-
ed atop the five-coordinate Ti atom, bridging O atom (Og),
and ordered adsorbed water molecule (AW). (b) UV-light
induces a proton transfer from the Or site to the Oy site. (c)
The resulting OH groups at the Ot and Op sites can be active
sites for the water adsorption due to an increased number of
hydrogen bonds (dashed lines).
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Fig. 5 (Color online) Vertical displacement of the surface atomic
layer of the Pt(111) electrode during the potential scan in
the methanol solution (0.5 M CH;0H/0.1 M HCIO,) and
the simultaneously measured CV52. (a) and (b) The poten-
tial scan rate was SmV/s. (c) and (d) The potential scan
rate was 50 mV/s.
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Fig. 6 (Color online) Time evolutions of the vertical displacement
of the surface atomic layer of the Pt(111) electrode (upper
panel) and anodic current (lower panel) after a potential
step from 0.0 V to 0.8 V in the methanol solution?.
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Fig. 7 (Color online) Specular CTR profiles during the growth of
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Live observation of interface phenomena by
wavelength-dispersive X-ray CTR scattering
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Abstract X-ray crystal truncation rod (CTR) scattering is a powerful tool for studying the atomic structure
of buried interfaces nondestructively. The analysis was often limited to the static structures, since
the acquisition of CTR profile dataset is lengthy. We have developed a high-speed method which
uses a wavelength-dispersive convergent X-rays, aiming for the in operando study of interface
phenomena. We demonstrate the capability of the method by showing three examples of live ob-
servation of irreversible interface phenomena: photo-induced wettability transition of TiO, sur-
face, electrochemical reaction on a Pt(111) electrode surface, and growth process of Bi,Tes
topological insulator thin film.
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