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Fig. 1

(Color online) (a) Electrochemical cell, (b) cross sectional schematic of electrochemical cell, (c) schematic of an

in-situ electrochemical system and (d) observation area of the electrochemical cell (electrodes on windows).
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Fig.2 (Color online) (a) Fe(II) and Fe(III) spectra from an
energy stack of 0.1 M FeSO, (aq) at 0 V (Fe(II)) and 0.6 V
(Fe(III)). (b) RGB composite of component maps of Fe
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Fig. 4 (Color online) Optical density images at 285.5 €V of a func-
tional polymer at RH of (a) 8% and (b) 84%.
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Fig. 3 (Color online) (a) Humidity control cell and (b) schematic of system.
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Sample 10 mm

Fig. 5 (Color online) Computed tomography sample cell.
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Fig. 6 (Color online) Reconstructed images of polystyrene spheres;
(a) a cross sectional image and (b) 3-dimensional volume
image.
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Fig. 8 (Color online) (a) Angle dependence of the O K-edge spec-
trum of the green highlighted STN. (b) Optical density im-
age of several STNs. (c¢) Color composite mapping (carbon
support as red, parallel component as green and perpendicu-
lar component as blue).
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Fig. 9 (Color online) Inside of the STXM chamber with cryo-cool-
ing system.
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Methodological developments for chemical state
analysis based on scanning transmission X-ray
microscope at UVSOR-IIl Synchrotron

Takuji OHIGASHI and Nobuhiro KOSUGI
UVSOR Synchrotron Facility, Institute for Molecular Science, Myodaiji, Okazaki 444-8585, Japan

Abstract The Scanning Transmission X-ray Microscope (STXM) is a system to measure 2-dimensional near
edge X-ray absorption fine structure (NEXAFS) with high spatial resolution. UVSOR-IIl Synchro-
tron Facility has an undulator beamline BL4U dedicated to STXM. Through quite active industrial
use and international collaboration using our STXM, we have successfully developed several
unique sample cells optimized to various kinds of in-situ/operando measurements, such as elec-
trochemistry, temperature and humidity control, 3-dimensional CT (computed tomography) anal-
ysis, linear polarization dependence, and cryo-cooling for low radiation damage. Furthermore, we
have been improving the beamline to use much lower photon energies than the carbon K-edge.
These methodological developments can make our STXM unique from the international point of
view.
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