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Fig. 1. Schematic view of experimental setup.
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Fig. 3. HAXPES spectra of NiCoCrAlY surface.
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Fig. 5. In-situ XRD spectra of NiCoCrAlY

surface under heat treatment.
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XAFS & SANS ZfH L7=8itrZRmOE R REOFE (3)

Structural evaluation of steel surface in corrosion process
by using SANS and XAFS (3)
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Mitsutoshi Yokomizo!, Takumi Wakabayashi', Amane Kitahara', Takenori Nakayama?
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Fig. 1. Fe-K XANES Spectra of rusts of JIS weathering steel

and common steel from in-situ XAFS (Conversion Electron Yield).
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Fig. 2. Radial distribution functions of rusts of JIS weathering steel and common steel from in-situ XAFS.
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Analysis of mechanism to improve cycle property of cathode electrode
for sodium ion battery (1):XRD
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Kazuya Tokuda, Atsushi Fukunaga, Koji Nitta, Junji Iihara
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Fig. 1. Setup for in-situ XRD experiment.
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Analysis of mechanism to improve cycle property of cathode electrode
for sodium ion battery (2): XAFS
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Fig. 1. XANES spectra of NaNig sMng 3Tio.2O2 and reference samples: (a) Ni, (b) Mn, and (¢) Ti.
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Fig. 2. EXAFS oscillation structures of

NaNig.sMno.3Ti0.202 samples: (a) Ni, (b) Mn.
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Fig. 3.
NaNig.sMng.3Ti0.202 samples: (a) Ni, (b) Mn.
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line: Al holder for refrigerator.
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Fig. 3. Ni K-XANES spectra of BZY20-5NiO.
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Fig. 5. Ni K-XANES spectra of BZY20-1NiO.
(1) as-sintered, (2) annealed with process@), (3)

annealed with process(®@, (4) annealed with
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Fig. 6. Ni Radial structure functions of
BZY20-1NiO. (1) as-sintered, (2) annealed with
process@ , (3) annealed with process® , (4)
annealed with process@+@.
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and BZY20-INiO. Blue line: BZY20-5NiO,
Red line: BZY20-INiO. (a) as-sintered, (b)
annealed with process @, (c) annealed with

process®@), (c) annealed with process@+@.
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Fig. 3. Charge—discharge curves obtained in
parallel with the in situ XAFS measurements.
The upper limit potentials were set at (a) 4.2, (b)
4.4, and (c) 4.6 V vs. Li*/Li.
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Fig. 1. Schematic diagram of fluorescence XAFS analysis. [6]
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Fig. 2. Normalized Se-K XANES spectra of gypsum samples (solid line) and those of the Se standard

samples (broken line).
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Fig. 6. Depth profile analysis using positon-resolved measurement in slant-etched NiSix(50 nm)/Si.
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Table 1. Measurement Conditions for ICP-AES.

RF Power 1.2 kW
Observation height 12 mm
Carrier gas 1.0 L/min
Nebulizer gas 0.5 L/min
Plasma gas 16.0 L/min
Integration time 1.0s
Number of repetitions 3 times
Chamber gas OFF
Wavelength 257.61 nm
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Fig. 1. Discharge capacity retention rate.
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Fig. 2. Mn amount on negative electrodes.
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Fig. 3. Mn-K XAFS Spectra. (2015).
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HAXPES studies of solid electrolyte interphase on carbon electrode
for lithium ion batteries
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Fig. 4. XPS spectra of P2p, Lils and Ols after

holding in or out of transfer vessel.
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Fig. 5. F1s HAXPES spectra of graphite anode
containing PVdF binder ; (Left) optimized gap,
(Right) 1/4 flux.
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Fig. 6. F1s HAXPES spectra of graphite anode
without PVdF binder ; (Left) optimized gap,
(Right) 1/4 flux.
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Fig. 7. Cls HAXPES and XPS spectra of
graphite anode at each step described in Fig. 1 ;
(Left) HAXPES, (Right) XPS.
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Fig. 1.
system for SiC solution growth (Reprinted from

[4]).

Schematic illustration of the growth
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Fig. 2. Bragg-case X-ray topograph (g=11-28) of
4H-SiC(0001) wafer with diameter of 25mm
obtained on a seed crystal with diameter 12mm.
Topograph was taken at (a) center and (b)
periphery of the crystal ((c);side view of the
grown crystal ingot by solution growth and
of areas

localization observed by X-ray

topography) (Reprinted from [4]).
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Fig. 3. Bragg-case X-ray topograph (g=11-28) of
4H-SiC(0001) crystal grown on TD-free seed
crystal and side view of grown crystal ingot
(Reprinted from [4]).
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X-ray diffraction measurement of highly crystalline sample close to the perfect
crystal
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Fig. 1. Rocking curve for Bragg geometry.
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Fig. 2. 0 0 0 4 Rocking Curves of GaN (a) with
the Cylindrical Mirror and (b) without the

Mirror.

Table 1. Calculation of the angular width of the

reflection region at 20 ke V.

i i T Ft & i /arcsec.
GaN(0002) 7
GaN(0004) 2

Si(111) 3

Si(333) 0.6

Si(311) 1
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Fig. 3.
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Comparison of dislocation densities
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Fig. 4. 0 0 0 4 Rocking Curves of GaN using
(a) Ge(220) 4 Crystals, (b) Ge(440) 4 Cryastals.

Table 2. The ratio of the angular width.

£ FEWE D b

6T R A/ SR A
Ge(220) 4 & 2.7
Ge(440) 4 i i 1.5
SPring-8 (X 7 —&ikf) 1.2




SUNBEAM Annual Report with Research Results, Part 2, Vol.6 (2016)

L ED X DI, Bt % 7o @k b v sk
O HE AR PEREAMN &2 S5 hE L, 3RS T O - E R
EROLFICEI LT, FOBE, YU RUD
NI T —FBRETRETHLIFELHOLNITL
oo Fo. FHEWP DI EELZRD, 1 4
— X —DIELOXIHFET D, 104 cm?2 D
F = =T HEEBRXNRLT D FZH S 0T
L7,

At DS

10 em?~107 cm™ DAL H B & F 7 5k
BHZ DWW THIE RE AL, A 7 i
B FEAE A E T OB TEHAN LY LD
DIRFET 2B N D D, EORE, X%
BT 20EHIZOWTHLNIRDEE XD,
A TUE — 2 PIT O - R S0 s 7 %5 2 1T D
WTCIR AR A JIE & TS & o TIRERAL AR D
A L0 PHEE A K& < 2T 2 AlREMEN
b5, 5%, BEEITORE (mapping) 6K
INERELOBPEIZ DN T HRFI Lz, £z,
NRZZ 7 xS EWD HiEbHEHEEZZ D,

B XTI

[11 M. A. Moram and M. E. Vickers: Rep. Prog.
Phys. 72, 036502 (2009).

[2] P. Gay, P. B. Hirsch and A. Kelly: Acta
Metallurgica 1, 315 (1953).

[3]JA. D. Kurtz, S. A. Kulin and B. L. Averbach:
Phys. Rev. 101, 1285 (1956).

[4] T. Ide, M. Shimizu, X. Q. Shen, K.
Jeganathan, H. Okumura and T. Nemoto: J.
Cryst. Growth 245, 15 (2002).

[5] S. R. Lee, A. M. West, A. A. Allerman, K. E.
Waldrip, D. M. Follstaedt, P. P. Provencio
and D. D. Koleske: Appl. Phys. Lett. 86,
241904 (2005).

[6] Q. S. Paduano, A. J. Drehman, D. W.
Weyburne, J. Kozlowski, J. Serafinczuk. J.
Jasinski and Z. Liliental-Weber: Phys. stat.
sol. (¢) 0 (7), 2014 (2003).

[7] R. Chierchia, T. Bottcher, H. Heinke, S.
Einfeldt, S. Figge and D. Hommel: J. Appl.
Phys. 93, 8918 (2003).

[8] X. H. Zheng, H. Chen, Z. B. Yan, Y. J. Han,
H. B. Yu, D. S. Li, Q. Huang and J. M. Zhou:
J. Cryst. Growth 255, 63 (2003).

(9] %9 HREE « X REH & AR 7
#EHE, FORRF R, 170 (2011).

[10] K¥&IRE, FHEB— R Bk - 14k

E—A Z A O FHEAAPY, B AT
24% 423 (2013).

[11] =B, SRR, i, JIA Yo B — DER -
FHREE Vol 4, 58 (2014).

87



SUNBEAM Annual Report with Research Results, Part 2, Vol.6 (2016)

88

2015A5380, 2015B5380, 2016A5380

BL16B2

fRYt XAFS & O FEFF % A\ 7= InGaN #& &4 @ In 2370 FI{RAEQ2)

Visualization of indium coordination in InGaN crystal using polarization
XAFS and FEFF method (2)
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Fig. 1. Direction of the incident polarization.
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Fig. 2. Scheme of InGaN crystal visualization.

Table 1. Results of simulation.
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Fig. 3. InGaN crystal model corresponding to
emission layer. Structure images were drawn
using VESTA[7].
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Fig. 4. Two patterns of InGaN crystal model and

composition of cluster.
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Table 2. Average of convergence.
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Fig. 5.

distance from center In atom to each In atoms.

Level of dispersion is average of
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Operando confocal X-ray diffraction analysis of inhomogeneous
electrode reactions in a Li-ion battery
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Fig. 1. Principle of a confocal XRD measurement

for a Li-ion battery.
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Fig. 2. Time evolution of (a) NCM 003 peak
position and (b) Graphite 002 peak position
during charge at 0.5C rate.
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position and (c) (d) Graphite002 peak position
during charge at 1C rate.
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Fig. 4. Time evolution of (a) (b) NCM 003 peak
position and (c¢) (d) Graphite 002 peak position
during charge at 2 C rate.
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Structures and electronic states of new Pt-alloy catalysts for polymer
electrolyte fuel cells
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Fig. 1. Co-K edge (a) XANES and (b) EXAFS of
PtCo/CB catalysts.
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Fig. 3. In situ XAFS (Sn-K) at 0.2 Vand 1.2 V
for Pt/Nb-SnO».

1.2V TX 02 VITHSn-K WA KE L 72
STEY, ZHiE Sn OBILENRKE < o
TWAHZLEERLTWVWD, ZOREND
SnO. 48 (1K) IZEFEN D —HHD Sn (2 ﬁﬁ)
DA ENIZT Sn (44) (I2&bT 52 & & A
HL7e, BB b A X3 4l 72 5 1% EER P A
L ID T G, Z O & BN A
DBERO—2D2NI BN T,

T

PtCo filtfif 35 KX U8 SnOL KD in situ XAFS
B L UHAXPES HIEZ 1TV, 24D OHIEMN
ik D EERE - S AEOBRE AT 5 H
IR TFIETHDZ ERnbroTz, SHEIGELN
TRERMN D ARBETEME R X O A M iz
X, Pt EEBERE & OEMW a4 (57 b
L TOEEMEE), BELO SnO,#{KD Sn
LN EECTHDLZ ENAHIN, Bd
mEMERE - EINARREEER B O 215D 2 &
T&7,

i

SHROME
A G B LT A K D A5 B O I E

I

4 &

B LIS HIZFEM R 24TV R b
TOAKBREEZHLNCT25IE CTH D,
bz, EREBERPIZEB W TCHEA OENMTO
XAFS | & <0 A0 = it A 3B H > XAFS
HAXPES Il E 72 E & 1TV, ARk L 7= fil it o fih
BETEVE < WA R A R 2 3BT h
Do

2 Ik

[1] M. Watanabe, H. Yano, D. A. Tryk and H.
Uchida: J. Electrochem. Soc. 163, F455
(2016).

[2] K. Kakinuma, M. Uchida, T. Kamino, H.
Uchida and M. Watanabe: Electrochim. Acta
56, 2881 (2011).

[3] M. Watanabe, M. Uchida and S. Motoo: J.
Electroanal. Chem. 229, 395 (1987).

[4] M. Watanabe, K. Tsurumi, T. Mizukami, T.
Nakamura and P. Stonehart: J. Electrochem.
Soc. 141, 2659 (1994).

[5] K. Kakinuma, Y. Chino, Y. Senoo, M. Uchida,
T. Kamino, H. Uchida, S. Deki and M.
Watanabe: Electrochim. Acta 110, 316
(2013).

[6] Y. Chino, K. Taniguchi, Y. Senoo, K.
Kakinuma, M. Hara, M. Watanabe and M.
Uchida: J. Electrochem. Soc. 162, F736
(2015).

[7]1 Y. Senoo, K. Taniguchi, K. Kakinuma, M.
Uchida, H. Uchida, S. Deki and M.
Watanabe: Electrochem. Commun. 51, 37
(2015).



SUNBEAM Annual Report with Research Results, Part 2, Vol.6 (2016)

2015B5120, 2016A5120

BL16XU

BB X BB X W in-plane X BREIPTIZ L B
EAERE/ ERRTEYE S DT
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X-ray Photoemission Spectroscopy and In-plane X-ray Diffraction.
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Fig. 1. Schematic of studied samples for
(a) HAXPES, (b) in-plane XRD.
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Fig. 2. Crystal structure of LiCoO».

Table. 1. Deposition conditions of PLD.
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Table. 2. Deposition conditions of sputtering.
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Fig. 4. Co 2p angle-resolved HAXPES spectra.
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Fig. 1. Pd K-edge XANES spectra

(a)Pd_zeolite(4A), (b)Pd_zeolite(13X),

(c)activated coal, (d)standard sample
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Fig. 2. Radical distribution functions from
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Fig. 3. TEM image of Pd_zeolite after H, gas treatment.
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Fig. 1. Schematic drawing of hard X-ray magnetic-circular dichroism (HXMCD) imaging microscope

at BL16XU of SPring-8.
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Fig. 2. (a) a front and (b) a rear surface SEM
images of a Nd-Fe-B sintered magnet sample.
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[ CAON

Right circularly polarized x-ray

Left circularly ;‘)olarized X-ray
Fig. 3. HXMCD was calculated from four images
which were measured by transmission hard X-ray
The
changing the helicity and the sample position.

microscope. images were measured by
Since the sample and the background are taken at
the same time, the exposure time is halved
compared with the case where the sample and the
background are alternately photographed. Also,
since the sample image and the background are
repeatedly photographed, the distribution change
of the incident X-ray intensity can also be

normalized.
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Fig. 4. Magnified images obtain by the imaging

transmission hard X-ray microscope (THXM) of

(a) a 0.2 um line-and-space pattern and (b) a 0.1

pm line-and-space pattern.
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Fig. 5. Magnified images measure of Nd-Fe-B
sintered magnet sample by (a) a THXM and (b) a
HXMCD microscope. The image (a) is (u ‘?)
absorption map at Nd-L, edge. The image (b) is
HXMCD map at the Nd-L, edge. The exposure
time of (b) image was 10400 sec.
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Fig. 6. Analyzed sample edge response (dots).
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Fig. 1. Tllustrations of rocking curve and measurement angles.
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topographic image is obtained at the Bragg angle, and (b) scanning topographic image is

calculated with images obtained at each angle through rocking curve.
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Fig. 2. Experimental setup at the beamline BL16B2 at Spring-8.
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(a)

(a) scanning topographic image and (b) conventional topographic image. Both

Fig. 3.
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(b)

images were obtained using large-area X-ray camera.
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Fig. 4 . (a) scanning topographic image and (b) conventional topographic image. Both

images were obtained microscopic X-ray camera.
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Structure evaluation of the BaTiO3 nanoparticulate film
using the Synchrotron Radiation
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Fujitsu Laboratories Ltd.
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Fig. 1.

Deposition at room temperature.

Schematic view of Nano Particle
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Fig. 2. XRD pattern of the samples with X-ray
wave length of 0.6 A.
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Fig. 3. Temperature dependence of 002/200 diffraction peak of 200nm powder and annealed film. Clear

phase transition can be seen.
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Fig. 4. Thermal dependency of lattice constants of each sample based on the X-ray diffraction analysis
and calculated from the diffraction peak position at 002 and 200.
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Fig. 5. XANES spectrum at the Ti-K edge taken at different temperature. Pre-edge peak around 4970 eV

corresponds to the 1s-3d transition, which indicates the position of Ti is off-centered. These peaks

showed no dependence on temperature.
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Fig.6. Radial distribution function obtained from Ba-K edge XAFS (left) and Ti-K edge XAFS (right),

respectively. As-deposited sample and annealed sample were compared. Broken line indicates the result

of FEFF fit.
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Fig. 7. HAXPES results of bonding states on orbitals Ba3d, 1s, and Ti2p: As deposited film (up) and

annealed film (down).
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Fig. 8. Rendered microstructure of the as-deposited film. Highly crystalline particles of 10nm lay

randomly, with the grain boundary forming in between, consisting of crystals with Ba of a disordered

lattice inside the perovskites.
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Fig. 2. X-ray reflectivity spectra of InOx:H films

prepared with the varied O2 plasma exposure time.
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Fig. 1. X-ray tomogram (X-Y cross-section image)

of dried-up normally frozen tuna.

AEH ORR &N/ H X D LW L, Fig.
QIR TH T AT — VR EERE LT,/
MRARZERZT =7 — (N80 mm, i X 70 mm)
. 10mmEOEMBEOZERIT T,

X-ray
camera
Sample
X-ray
Cold stage ™ | \ -
(Al finger) Lig. N,
Pine cap

Lig. N,
| 206-6 goniometer stage |

Fig. 2. Schematic drawing of the sample cooling

system for X-ray imaging at BL16B2.
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Fig. 3. Photo of the sample cooling system for
X-ray imaging at BL16B2.
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Fig. 4. X-ray tomogram (X-Y cross-section image)

of normally frozen beef.
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Fig. 5. X-ray tomogram (X-Y cross-section

image) of normally frozen radish (boiled).
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