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& JB/A1GaN FUiE Schottky BEEEDRE X BRI E T2 YA
Hard X-ray Photoelectron Spectroscopy Study on

Schottky Barrier between Metal and AlIGaN Layer
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—ZEERMRASH  Jeim B ST IERT
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EE L7 (condition 3) [FHFEFE—7
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Table 1. Results from the peak fitting analysis

condition 1 condition 2 condition 3 condition 4

silver paste carbon tape
w/o atte. w/ atte. w/o e-gun W/ e-gun
position (eV) 1118 1118 1118.5 1117.4
height (cps) 51863 24672 41252 42976
FWHM (eV) 1.34 1.34 1.44 1.39
S LI R T S A o S R S S R S S S U IR AR
—— condition 1

.. Pt/AlGaN 1
—— condition 2 sample

| —— condition 3
—— condition 4

(=)
(=]

Intensity (arb. unit)
5
T

[
(=]
T

0 . sl
1124 1122 1120 1118 1116 1114 1112

Binding Energy (eV)
Fig.1. Ga2ps,; photoelectron spectra of Pt/AlGaN

sample measured with 4 types of measurement

condition displayed in Table 1.
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b)) ICE 26 DNEMIAET 57212, Ga2psn
ENIsHBFE—7 OFRMT /L X— D%
Zii~7- (Fig.3), Fig.37»5H, Ga & N DR
M XL X — 3B L2 ELFIBEERED S
N5, ©—7 7 NOERMEFREE DOEL
OEE. Ga & N O I 7 R IE A
W72 DI -0, Ga2pspn KB E—27 &
7 MIeE RS moEMEN (KN Fo
fHin)ickseEEBEx 6D, Z DR, Ga2psn
LB O R 2L X — 0% 7OV L RS
720, BEBEOT R LT —HL YTV E
Nhb, Thbb, Ga2pss fliE O R x L
X—OH TV ZE) B Schottky FEEE D FH
XN T E D,

Fig. 4 |2, &)@ OB ([7] & Ga2psp B
FE—7ORB XL —OR, BLOT
% FEUEIZ L 7o #H %F I 72 Schottky FEBE & = 0 B
%% 7~ 9, Fig. 4 & U | Schottky &R & X 131
FEBIIK L TUEOHBAZ R T (&4 0.4),
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Fig.2. Ga2ps» photoelectron spectra of each
sample measured at 85 degree take off angle. For

clarity, the intensities were normalized.
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Ga2p,, Binding Energy (eV)
Fig.3. Relationship of binding energy between
Ga2ps,2 and N1s photoelectron peaks.

The red line shows a direct proportionality.

121 T T T T T T 1.0
C’;\ Barrier =
& &
= o — E
% 1120 ) dos T
5 [}
= - w
i3 ¥ g
2 19 A 400 2
= T Os =
= %< Ni Pt o
= 2
g 1118 ~4.05 3
15.' Binding Energy o
5 =
1117 | | | | | H-10 =
35 40 45 50 55 60 65
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Fig.4. Binding energy of Ga2ps, peaks and
relative Schottky barrier heights as a function of
The Relative
Schottky barrier height indicates a difference

work function of the metals.

value from the barrier height of Ti sample.
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Synchrotron Radiation X-ray topographic study of 4H-SiC epilayers
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T E AT FEBE COZRBLZICLYE
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MREBILUOESE

Fig. 1 [ZMJE 100 pm @ SiC T &' J& H I fF1E
95 =4 /K ffa(triangular defect)[1])& 340 D X #
FNRZZT7ThD, PESRMITX ORI
¥ —E=16keV, [EH7 hbg=22 416
Thb, EHETREIY S FHIZ=ARKEORT
HExERT SN ZAROa T A R BSHRE
B IN TS, ST, Z=AXMDEL
(213 2 K i $i5(7 (BPD:Basal Plane Dislocation)
ICHRE T AR OBIR 2 kT A N4IB” S
BAEEL TS, — K7 =M KMiX, Fig.
QIR LTEEY I YRR ICZAFOE
RExZ 27250, ZONEMIZIEM 2b)ZR LT
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NTWa[1], BIh. = A XK OREE Kb
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WA EREREIGC, ZOTEAN T ERE/
EWRAEITBEICAEL WD Z LT bd, M

JE R AL T AL LIS AFAE L TV D 72, Fig,

1o = AT O OTE JLE 238 W) THIIR

Fig. 1. X-ray topograph(16 keV, g = 2 2 4 16)
of a triangular defect in a 100pum thick 4H-SiC

epilayer
b
(b) %% stacking fault

BPDs
1100 um

surface

(c)

Fig. 2. Schematic illustrations of triangular
defects.

stacking fault on a

(a) Surface morphology and (b) a

basal plane. (c)The

configuration of the defect shown in fig.1.
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Fig. 3. X-ray topographs of TSDs and TEDs in 100 um thick 4H-SiC epilayer.

(a) 16keV, g= 2 2 416, (b)8keV,g=11 28
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Fig.5 Density of states of solid solution

GaixZngN1xOx (x=0.45) simulated by first-
principles calculations.
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Crystallization mechanism of sputter-deposited La-doped Pb(Zr,Ti)O3 (PLZT)
thin films for ferroelectric random access memory
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Fig. 1. Switching charge (which is approximately
equal to remnant polarization 2P,) obtained from
PLZT ferroelectric
various O
annealing (PDA).
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Fig. 4. XRD peak intensities of PLZT{100},
PLZT{110} and PLZT{111} from PLZT film as
a function of O content of PDA.
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Fig. 7. XRD peak intensity growth during PDA
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from (a) O2; 0.25%, (b) O2; 2%, and (c) O2; 50%.
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Fig. 8. Schematic drawing of the phase transition
from the meta-stable pyrochlore phase to the
perovskite phase: (a) O2; 0.25%, (b) O2; 2%, and
(c) O2; 50%.
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Fig. 9. XRD peak intensity reduction of
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Fig. 1. Schematic drawing of (a) cross view and (b) top view of the Laminate cell. (¢) Schematic of
in situ XRR measurement of the LIB cell under battery operation at BL16XU.
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Fig. 2. (a) CV curve of the LIB Cell during in situ XRR measurements. Scan rate is 0.1 mV/sec.
XRR profiles are measured at the points shown as blue circles. (b)(c) Obtained XRR profiles during
(b) charging and (c) discharging, respectively. Blue arrows indicated the critical angle (f1r) of the
LiCoO: / Electrolyte interface. (d) Plots of the 6tr changes during charging and discharging.
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Fig. 3. (a) Reflectivity profiles and corresponding fitting results. (b) Scattering Length
Density calculated by fitting.

Table 1. Fitting results of XRR. Refractive index = 1—4J+ iB, SLD = 2x/4>x J, iSLD = 2x/% x .
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Fig. 1 XRD results of Fe»(TiV)Si thin films annealed at 200°C, 400°C, 600°C, and 800°C.
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Fig. 2 (a) (b) STEM images of Fex(TiV)Si thin film annealed at 800°C (c) Schematic view
of the (001) surface of Fex(TiV)Si with L2 structure.
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Fig. 1 Crystal structure of La3SisNi; (LSN).
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Fig. 2 X-ray absorption spectrum of Ce-K edge
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Fig. 3 k*y plot of EXAFS oscillation of Ce-K
edge.
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Fig. 5 Result of curve fitting for radial structure
function (RSF) of La3SisN11:Ce3*(2a).
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Coordination number, coordination

from structural optimization, and
coordination distance from RSF fitting for

La38i6N11:Ce3*(2a).
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(ER#EE#) [A] Q707 %)[A]
N23 4.0 2.62290 2.61017
N55 4.0 2.65580 2.64308
Si13 4.0 3.17970 3.16842
Si5s3 4.0 3.43300 3.48071
La67 4.0 3.78740 3.74611
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Fig. 6 Crystal structure of La3SigNi1:Ce’*(4c¢).
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Fig. 7 Result of curve fitting for radial structure
function (RSF) of La3SigN1:Ce’*(4c¢).
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In-situ X-ray absorption spectroscopic analysis of CO adsorption on stabilized
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Fig. 1 TEM image of PtxaL-PtCo/C (left) and size
distributions of PtCo/C and PtxaL-PtCo/C (right).

2) XAFSHIE

Pt/CE X O’Ptyar-PtCo/C fil fi % 7 & AL 7
TE DA BE 72 B TR EF L 72 in-situ XAS &V

(Fig. 2) # MW CN2Z&fidfn L 720.1 M HCIO4
B LOCO% T & H720.1 M HCIO4A K 1 T
AL A ] L 72 IR BE TXAFSHIE & £ i L 72,
HIOIINB8F0 L 720.1 M HCIO#I&1Z HH C H Hii
AL % A K SR ML ME T0.058 L 104 VIZ
PRFE L 7o fil B O XAFSHIE % F0i L 7=, &I
Pt/C3 L UNPteaL-PtCo/CHll I D COHY 75 0 %8
D720, COfZFN0.1 M HCIO#% #E
TEMBEN Z20.05 VAR EF L-%ICE
MRENL1X0.05 VICRFELIZE E T, oW R
X 0T DOCO% 2 L= IR BB DO XAFSH &
RN Lz, =R L Lz, XASIIPtL3
W S % 2 15 C . SPring-8 FEEF B B —
LF 4 > (SUNBEAM) BL16B2{Z 3\ Tl E
L7z, XERETEIESE 111 5 eamic kv
2T — M35 mad CHEANL L, Rha— K 2
T—TCEmEERELE, REFTOZY » b
P R1E1 mmMAIZFHIE Lo, ASSERE DG
BN IEN2 AT 2100% Tl 7= L7217 em®D A A >
F ¥ LoN— HOEERE O FHANC X195 1
K ZH W CTITo 7=, B 5N 7=XAFS A
X7 RV O M 1T Athena s K Y Artemis %
W AT 2 72 [5].

Fig. 2 In-situ XAFS cell.
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Fig. 3 Pt L3-edge XAFS and Fourier-transformed
EXAFS of Pt/C and Ptwar-PtCo/C in 0.1 M
HClO4 w/o CO at 0.05 and 0.4 V.
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Surface analysis of Si alloy anode on Li ion battery by HAXPES
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Fig. 2 HAXPES spectra of (a) Si 1s, (b) C 1s, (¢) O 1s, (d) F 1s and (e) P 1s in 1st charge-discharge.
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Fig. 3 HAXPES spectra of (a) Si 1s and (b) C 1s after 10 charge-discharge cycles.
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X-ray diffraction measurement of the buried active layer in the sapphire layer
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Fig. 2. Schematic view of GaN(0004) diffraction
by (a) BLI6XU and (b) Laboratory-based

equipment.
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Table 1. Experimental conditions of GaN(0004) diffraction by BL16XU and Laboratory-based

equipment.
%%ﬂﬁ:HHA%4XE@@$ ALOJRIRINREL T R/LF— BraggfiE KRR
SR m] [%] lem™!] TkeV] [degree]  [mm]
BL16XU []10 4.3E+01 8 20 13.8 1.03
IREEE D500 3.6E-05 119 8.045 36.5 1.24
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Fig. 3. Estimated beam paths in a sapphire layer.
X-rays penetrate from (a) the top or (b) the

sidewall, respectively.
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Fig. 4. X-ray transmittance of the sapphire as a
The
diffraction used for calculation is (a) GaN(0008)
and (b) GaN(00012), respectively.

function of the irradiation position.
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Table 2. X-ray transmittance of the sapphire as

a function of the Bragg angle.
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egree  mm % mm %
0002 6.9 11.7 0.0 1.0 44.2
0004 13.8 5.9 0.9 1.0 43.4
0008 28.6 2.9 9.3 1.1 39.7
00012 45.8 2.0 20.6 1.4 31.3
—o—(a) —m=(b)
__50
X
faN 40 ._'\-\.
S 30
@ 20
g
c 10
o
F 0 &
0 20 40 60

0 [degree]

Fig. 5. X-ray transmittance of the sapphire as a
function of the Bragg angle. The length of
11.6 mm and (b)

sample is (a) 1.0 mm,

respectively.
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Structural Analysis of MQW (InGaN/GaN) with using X-ray Fluorescence
Holography Technique (1)
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Fig. 1. Experimental setup of X-ray holography
measurement. Elastic and Compton scattering
were excluded by using the concave graphite
monochromator. The APD detector was used
since ordinal silicon drift detectors (SDD) have

low sensitivity above 20 keV.

. Detector

Fig. 2. Schematic layout of experimental setup.

Scattering angle 0 between incident x-ray and
sample surface, and rotation angle ¢ of sample
were varied from 5 to 90 degrees and 0 to 360

degrees, respectively.

HRBLUEBZE
Bohi-t X 7w 7741 10,0)n
bARu 7T AMEREHFLEDICIETRLOT —
SR AT D,

(1) T X #saes 1,(0,0) 0% is Lo
iR B 5 ( 1(6,0)=(10,0)-1,(6,0))/1,(6.0))
D il H

Q) /—~/IE—RDOKRB T T LADORRE

B) Ny 7 7T Uy ROFHEAQE X UA
YN—RAE— Rk 7T LD

XMWA 7T LORET Ny 7 7T 7 FE

77



SUNBEAM Annual Report with Research Results, Part 2, Vol.7 (2017)

78

T 5 EIEFIZHTH (KL103LLT),
I ERE O HEEZFA L TNy 7 7T
vy NER A XDOREB LA 7 T AME
FEREOHEIELBEEZIT O, AEMEL
InGaN/GaN [ IR G2 ThH 0 | E/2fihid X 7
DAFFENE c @i TH D728, fdh O R FRME
X el AL Z2 PFLICEETIUTR V., GaN @
ZEEIREIL P63mc TdH U B 72 B T O %R
PEIFAR VS, N RO HGELEE S FE R 1T/ & <
FEMIITEATE L2 L 25 L c %t

L C 6 B #r, ab (2 B L C 185 i 6 #5 & e
ELT — XA T, —#HOT — & QLB
I% SPring-8 THA%E X #17= 3D-AIR-IMAGE[11]
ZHWTIT> T2,
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7 ST L Te B AR iR EE A b &2 ok LT
HZ YD,

Fig. 3. (a) The X-ray hologram at 14 keV. After
background subtraction, 6-axis symmetry was
clearly observed, corresponding to the crystal

symmetry.

Fig. 3. (b) The X-ray hologram at 32keV. The
fine structures were observed in the hologram,
owing to the large wave number of incident

X-Tays.
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Fig. 4 (a). Reconstructed images of high energy
hologram obtained at 32 keV - 36.5 keV. High
intensity positions match with the calculated Ga
than 4-th unit
suggesting x-ray holography technique could be

atoms more cell distance,

also applied high-energy regions.
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: ssssissed
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Fig. 4 (b). Projected atoms of GaN crystal along
c-axis. A parallelogram of blue line corresponds
to the range where Ga atom images could be

found in the reconstructed image (Fig. 4 (a)).
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GaN vertical power devices.
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Diffracted X-ray

Incident X-ray
9.16keV

Incident angle 8,

Bragg angle 6,

Diffraction crystal plane (1124)

Fig. 2 X-ray topograph system.
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Fig. 3 Cross-section of the PN diode.
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Fig. 5 IV characteristics of the PN diode on a

Nanowin GaN substrate.
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In-situ observation of solid phase crystallization phenomena of amorphous-Si
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670°C ClL4005 F2 [ THE ML A1 & 72 5 £&
FRE LT,

Intensity [a.u.]

22.8
204w [deg.]
Fig. 1. Annealing time dependence of Si 111

21.8 223

XRD peak at annealing temperature of 710°C.

1.0 #

g r

2 9 710°C

céo.g :

506 [

= -

=04 F

502 | a-Si (10 nm)

Si111
0.0
0 100 200 300 400

Annealing time [min. ]
Fig. 2. Annealing time dependence of XRD peak
intensity of Si 111 at annealing temperature of
670°C (solid circle), 710°C (solid triangle) and
least square fitting of KJIMA equation (red line).

[ AR & dm b & 5 T SR HBOZS RE O i A Ak R
IZKIMA (Kolmogorov-Johnson-Mehl-Avrami)
WEAXTHHNFRETH H[4], T Z TRIHIZ
KIMAGE A DG 21T 5 o KIMAEEE 3L
FTo)., QTHZ LN,

Yzl—exp(Kt")- (D
log[— ln(l—Y)]zlogK+nlogt- (2)

ZIZT Y s bR K R EERE B
RLPRIRE ], n: Avramifg 20 CTdH 0 | (1) 2 KIMA
OHERE L < ITEMICAvrami D 2 & FEA,
nl, OB O R KA, @R ORIk
ICIKIFE L Cn=1~4RREETRY 552 L
MoNTWD, £, KITOBAREE, @
PR EE A ST 5, Bl 20X, A AR AR AR
FENBFMIZX LT —E T, 2Ok E 233
WILHNZHE TRl AL DA 1X .

Yzl—exp(—ﬂCG3t4/3)- (3)

TEIND, CIXHEAMEFRE Y- OREMELE
BAEEE  GIIRE R RERETH D, Thbb,
5 B AT AR BB 3 — JE C L dl R AR 3R T
ThHGEIEFEn=4L725,

XRDFE 4y 58 & o ZAILER B I K 77 M 2 KIMA
W TR I 2 7200, it & A 2 ()
DI U 7= 55 8 & Fig. 312~ L 72, fEdnib
#0.2 ~0.80#FH TXQ)E AW/ AET
4T 4T EITH & BVLELIRFE670°C,

10.0
» 19 670°C
Ef

0.1

a-Si (10 nm)
Silll
O‘O Ll L Ll Ll L1
1 10 100 1000 10000

Annealing time [min.]

Fig. 3. Avrami plot for annealing temperature of
670°C (solid circle) and 710°C (solid triangle).
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Table 1. Formula for analysis of crystalline fraction and Avrami » for several models.

Item Model A I Model B I Model C Model D I Model E I Model F
BSEE D —E Site saturation

RF A A7 1k

5 TR EE O ke e

I 71 R
% & D W I 3D 2D 1D 3D 2D 1D

fenib=R Y 1—exp[—§§G3t4j l—exp(—gé’Gzt}) l—exp[—%CGtzj 1—exp(—4TﬂNG3t2j 1—exp(—7rNG2t2) lfexp(fNGt)
Avrami 844 n 4 3 2 3 2 1

710°COnIEZENEN2.56, 2.52L KD 5N D,
100 nm#& & o 8 a-Sio [EAH#5 fa (b Tl n~
AFEE DN LI TE Y [5]. BFEE10 nm Tl
nBNBHFEICAD T D2 ERHLE N5 T,

T4 T 4T RERIIFig 2l L R THR
L L7z, A b0 TIEKIMAKE A &
KRT — X ICRERMEENALNLTWDH D,
“HiFaSionm —REZ — T L H L E
ZAbivd,

o7 Avrami FEBnDELZ D= EFR
A O KFNE & R O W TEICx LTl
ONDET N EE 2 bR O T K On
ZEH L7z, MO ARMEE L LT, K
WXL TC—EDEIETERTIES L. M
BRI AR A R D HE S TR O
BN L7224 (Site saturation) O23E V)
ZARE Uiz, —J7., fa R OWctE L LT3
WIt, 2RTT, LIRITTD3@Y 25 % | fmksd
A DY E 5T E A by TEre@E v IZ oW
TE &R %ZTable 1ICRT, EEOEE
BB Dn ~41%, KA RO B O IR K A7 1
N —TE T, MO db R 233 L 72 55 A IS
Y5, — 5, KFEOBEZI0 nmTldn ~ 2.5
NS TEH Y, Table 1®Model B & Model C
DfE. K OModel D & Model EOQ [EJIZFHY 35,

LP-CVD72 F I ICHZ £ < & Tra-Sin
A, ERRS AL G E DRk RE L L TR T
OB D2 LN T~ 0yt L XHRE
WL RBEEINTWD[6], 72, B FIC
SiZ¥ 7 V7R K (Si-db) DR S 4,
AV VEENRRKERDZA IV T TRE
DI S Twvwd Z & 2VESR & XAl T
WENTWD[T], ZNHOFERIFHELL &
Ao T2 a-SioD [E AR A% fhfb 23 Si-H,  Si-Ha,  Si-H3
fEENHOHDMEEZ X 5Si-dbD B A Y
H—& LTRFOHFHEMRNEZ Y, Si-db7p &

EREMEERY A b E L TRERENER S
TWAHZLEHERBLTND, ZOET IVIIHE

9 &L MEIE100 nm& 510 nm ik dl £% 2E Ak
A FRBEFICE) ZEEFELLONT, HEE
100 nm & [FAEICIEIE 10 nm b b itk O 4 R
ERRHEIZFLT—ETHDLEEZLND,
R L LT, BEE10 nm? EAE RS Lk id e T
Model D\ E, FiZ#E#H] X 41, Model B& CO ],
T 72 Bift dh Az A B B VIR ISR L C—
T, fEmREORTENI2K T TH D L HE
s,

KIMAEFEEFUZTEV, WL DD i A
FSCAR BE D IR MR AE . K OVRR O R et D
FTIVENTCCERELT- T2, REDOKRITE
MIRITETH D E1EE 2TV, RBEICEIRE
~+ UH % # ( TEM: Transmission Electron
Microscope) |2 XD BIEMFE LB EZ D &
B O W GTHEIX IR TR TldZe <. 2IRIEMIIC
METL2EEZOND, T2DL, Ko
AR A XIS L C— N, RE RS
THREHEENES oo E L Tudd3k D
BN n~2527 b EHERI SRS,

FLHLEABOFRE

FEJE 10 nmoD i fia-SilZ > W\ TSPCIEFE D %
DELGXRDMIE 1T > 72, Si 111DXRDFE Sy 58
JEE 0D AL BRI [ A7 2 KIMAGE £ U2 K -
TREAT L7258, BEE 10 nm @ SPCif f2 1X
Avramifi¥in ~ 25 CiBHR[BE CTH D Z & B
DN o T, ZHITEFEOEEA Lk LT
RERTTIED 2R TEI TH D Z &2 2 s db
SR W FE DSBS LTI L2 2 & & ik
LTWdEEZDbND, HOoNTEETIVITE
ERAEOSRHAEDL L OO, 8K o'
~NDT 4 — Ry 7 OBLRNG, fEmibic
PR EGLERIR S - FE OHERI N FIEE & 72 o 72
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ZEIEREW,

a-Si O EAFE LB REIL, ZOREEEICKE <
KET D2 b A%ITA M RO RE
EAFHEIZ DN T L EEM ezt 28D 2 7 E
Thb, APFEDO LS, TDOH XRD #1452
& TEM (T K D BUNE OB & 5 bt
% Z & CE AR S AR oo Bl SR FRAR 23 B HE T
bY . EERRRERT AN RITHW BN D
poly-Si ® 7 & ZBAFITTHEH L T,

e PN
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2016A5360, 2016B5360

BL16B2

KRG A €V W & 7 2T BIRD R E AT
EXAFS study of tungsten thin films for next-generation
Magnetoresistive Random Access Memory

B =T, EA BB, KR #—, g FE
Keiko Fujii, Masahiko Yoshiki, Yuuichi QOosawa, Yushi Kato

MRASAHAE
Toshiba Corporation

R - BB HIRE S 5 IR HT A £ Y VoCSM . (Voltage-Control Spintronics Memory: 75
FERERAEY bo=27 ZAEY) OBBMEOBRMTH L X > 7 AT AAZONT, RO 2Ny
H N T DT —ROMEIR & I8 % T IR O A IS & X BRI S (XAFS: X-ray Absorption
Fine Structure) |Z &V 7z, fEMMEEITNNTY — EEEOEGITEFE L, U —DMERWGAIZITLE
RofHE EBITBHMIRIEL, BERICL > TINODOEEHN R L Z LR LN -T0,

¥ —U— R : XAFS, XRD, MRAM, % 7 A7, fimiisE, #aIRiE

TREFEED

BE, @l O &R BB E L T A
MR AEY (MRAM) & LT, EiiErHE)
i MRAM (STT-MRAM: Spin Transfer Torque
MRAM) D BAFE A HFAJIZHED STV D03,
ZDHFRTITEZ ALK EEZ EITIC
K oTIT o 72, BEERF O 7)o Iilic
SRR R -7, ZHicx L, A UELE b
)7 (SOT: Spin Orbit Torque) % EHXAHLT
BEIZH 2 VoCSM [T BRRE ™M T T\ 5,
VoCSM X7 JE SV AT K - THE S5 %
W osEEBEFRNEHNTEY, EXAL
To W VISRINICEEZFn L, SOT TH
By e —HETEZXADLLD, HENT
BHICEECE A ARV L LTCHEEN D,
VoCSM T, iLlEFHE 1 FH# o e 2 it i
LN LD SOT NELlEE ~0E ZAHLAME
HzE2522%, Z0BOEFLHE O HiLE LT,
EMEIZHWDIME ORI EEEZ D &
NEZLNTEBY, ZOFEMDO—>ELTH
VIRTUNETONTWS, BT AT
. DAL EREE (bee) TIRIEPLO o & |
ALS B (AsB MO &R ELAEWIC R 6
v, BIRFIZE O FHEEZ &Y AJRTIT 2
B3O ALE T DHEE) CTriHtopH

EREOZENHLNT VD, K% O % (R
TELERMEN ST, EMEIZIHIT 2T
HIE~OIS AN HFFCTE 5,

ABFZETIE, RIEEFDO ARy 2 ) 7Ry
— CRIE A B R TS T AT I OWT,
FEBRE XRD 12 X 2 & J8 H o ff db i & g &
XAFS (2 LB H v 7 AT VEAEY O Rk
AT ATV, MG OEWE RN, =
AT X0 BRBUHIE 0 72 9 D B E S st AL
TurtRA, S HIIERERBEKIESAEY O
BIRICEMT D ENEMNTH D,

EBR

AEHE & X, MgO(1.5 nm)/W/AL,03(50 nm)/
Si02(50 nm)/Si HM T, Ar H A& 7z A3
v HE Y UTEICEOVRIES N F T AT
WEIEE R 15 nm T8 T — 78 300 W, 600 W,
B 5 nm T/3 U —7% 300 W O FF 3 fE¥E &
Wiz, BB A X3 10 mm A T, W
B4 12 300°C CTHEULER 21T - 7=,

F2BR S XRD H7E 1% Philips £ X'Pert % i ]
L. X#HTR/LF—8048 eV, out of plane fir &
TiT-> 7,

XAFS /&% 19 1 Ge-SSD # Hl\ 7=
W& VE TIT VW, W-Ln I s s 2 B0 %
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W-Lo# £ % Quick Scan £— K THlll€ L 7=,
Fo. R EIE Si(11D) 26 L, X SR 5
B 1.0°OR A E S Uiz, HIEERE T 1R
Bt 72 0 K9 20 43 T B HEF O SR 23R & 7
H72%, BEIE S nm T8 15 nm & [7 UM E R
Fﬁfﬁﬂﬁiﬁ%&;@\a MRS,

REBIUEE

Fig. WZEBREXRD TH L 72200 £ JE1H
WIZB T DR — 2 ZaRT, 600 Wk
FWVNTHRICBNTHE— 7 DR TE, AK
X0 BT EE0.5%EE /N SV okl & HEE
Shd, L1300 W CTIXEEIS nm T b
EAFKCEY — 7 DR TE T, ki
SV EEORE A FH2NRIE LTV 5 ATREMED
H5H, £, BEESamTix, HIERER LD
ONMEAEETH E— 7 AR T, &
FaAH DR BT TE R o T2,

o-phase (110)

! 600W/15nm
i 300W/15nm

300W/5nm

(@)
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Intensity [a.u.]
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Intensity [a.u.]

Fig. 1. X-ray diffraction patterns of tungsten thin
films around (a) 26 = 40° and (b) 26 = 87°.

Dashed lines indicate expected peak positions.

W (metal) — 600W/15nm
AWO;  300W/15nm
300W/5nm

Fluorescence Yield
(Normalized)

10220 10240

10200
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Fig. 2. W-Lyy XANES spectra of tungsten thin

films.
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Fig. 3. W-Lm EXAFS oscillations of tungsten
thin films.

Fig. 212 XAFS#ll ' T# & 4L 72 W-L u
XANESHEIR D 2 ~7 ML ZRT, WTFRoR
B E— 7 MEB X ORIUEDON S EX D O
FERICET 2V D, BEREBIGE VI
L BT AT UERICEVWEHTESIND,
7272 0.10210 eV L OFAIRITITZEN L S 4,
FEARFEOE WA KL TV D ATREMEDRN B D,

Fig. 3I1CW-Ly EXAFSHEIKD A7 kL)
i L7ZEXAFSIRE) 2 -7, RIS K& W
600 WA F 5% L, 300 Wik IR Xz L 53
WIEA /NS <, IREN XX — 2 6600 WHKE &
TR Z NG, 2RO IEERMAIEND
HDH, b L1300 WERIEE T Id 85k okt b te
WRETDEEZDLND,
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| @ st 600W/15nm
30 4 2nd  300W/15nm
— 300W/5nm
=
=20 A
= 3rd
=
10
0 - NV - = ‘
o 1 2 3 4 5 6
Radial Distance [A]
40
1 (b) a-W (bece)
B-W 7%
_ 309 B-W 35%
3 B-W 50%
S,
=
=
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Radial Distance [A]

Fig. 4. Radial

tungsten atoms for (a) experiment and (b)

structure functions around
simulation with mixtures of o-W(bcc) and

B-W(A15) crystal structures.

Fig. 4.2 5#iPH3.0 ~15.5 A 'O EXAFSHE
a7 — U o8 LTS D - B B S
BLOatHEBHORTEEZEEL, b OE|
BEEZTCYIalb— gy LB EES
¥ao~d, WEL/ YT A — Z 121X McKale D B i
AEMEEHW, ERT 2L Ia L —v
2 VO EED D 600 WELHE TIITIE off D A
EEZBIDA, 300 WELEE TIX, afdD1E 0
WS nmC3EIFLAE . FHIES nm T5EIFREE
DOBFEMNBEIELTCWD EHEEND,

—J7. EBR= XRD DR % XAFS & Hifg
THE, atHDHD 600 W ki TlE—# L7
25, 300 W A D 2 3EF Tl XRD TRAHZ Bk
HT& o7z, F72 Fig. 1(a)® 300 W kK
THONTZ XRD E—27 22\ T, offl, BHH
D2 EARE LT — 7 B2 R T2 3,

B2 idmBEcE e hotz, ZTDOX

212300 W R DBAEDS . 5 PIT i 3 % s 3~
% XAFS THH SN0 b EJEH o Pt %
B4~ 2% EBRE XRD Tl & nginoiz
ZED b, 300 W ORI TITEE DR &b AH 23
RETH, b LITZN D ORGSR /N W
EEBEZbND,

FLHLEBOBE

ARy B T RRIEREO T — B X OV
B2 2250 7 AT EFEIZOWT XAFS
BIE 217V EXAFS fi#HTIZ K o Tl dn il &
PRIz, ZOFEE, BEE 15 nm T 600 W i
DA IXER CLERatd (bee) DI S
Ok L, 300 W BRI DA 1L (ALS
) PMREL., BEE Sam (2725 LB EI A
MREL DI ENR Moz, ZHITED,
VoCSM 1 Jig D JRHTHIH B fhr I a2 72 7 m
AN ET - LA NS,

KW CHER S T-afl & B DIRIEIZ S
WTIE, R TH—IZTRIEL TWD D0,
oD WITIR S T THAMD IR D O )X HIT
T TBLT, HlxiE MgO RiirfEic—E &
HOBFBFIE L, X v T AT VREJE M HE <
BRAHIFEBHFEICRZTWDLAEERDH D, &
Bix, A0 Z Y 7T =R RO G T
JEao il 2 ER L. 2016 Off ik
DML AFME D S B OV S 04 2 B B 2 IC
T % Z LT, VoCSM B 1 g o> PR il 48 £ 1
et & BHiE 3,

¥ T OBEO —EIT N T O ST R B
JEPH R HERE 7 1 7T & (ImPACT) O X{E%
ZIFTIT-2 b DO TH D,

B2E IR

[1] T. Inokuchi et al., "Improved read disturb and
write error rates in voltage-control
spintronics memory (VoCSM) by controlling
energy barrier height", Applied Physics
Letters 110 (25), 252404 (2017).
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BL16B2

ZERE XAFS 2 AW ARB L OF ¥ —I2 8 TN 38O ST

Transmission XAFS Analysis of Iron Characteristics in Coal and Char

WHE D, RBA EE, MR B, LA B, BFE ER, KK RE!, BFo HE-?
Atsushi Ikeda!, Shiro Kajitani', Satoshi Umemoto', Tohru Yamamoto!, Naoki Noda!, Hiroyuki Akiho',
Shinichi Noguchi?

V() EBATRAETERT, 2 (R BT 7 ) AT AR
'CRIEPL, 2DENTEC Co. Ltd.

FIRDIRBEL T AL & o T BRSBTS W T ARICE TN D I 3R 7 A3 EIC R & 72

BRI LT D, AREEDFRITHAT 51203,

AR TGy DR & ARBEE R O BEME 2 B & >

2T 52 ENEETH D720, KA sk SPring-8 ¢ BL16B2 (28T, #k0 X HRUk I Mm%
(XAFS)HIEZIT o7z, METIFARE T ¥ — (AREZESGR L THRIFT HDARRALT) ZXxt5 s L, 8
D K Wt & 5 {5 XAFS 12 TRl L7z, 8D X FRIERITEE O XAFS A7 hLinb | RFEIC &
STERTHHOENR /2D Z &, BVEHIRE THOFENEIL L TWAH Z ERHLMNE o T,

F—U— R faR, B, Fr—, 8k XBRIEHIE G

EREHERN

BHEIC B W TAKRKI)FEEITEE 2~ —
2n— FERTHY . A% T O EEMEITHE
T DHEBEZLNTWD, EOERLARKN
FEO—DL LT, AKRTAMEAKE
(IGCC: Integrated coal Gasification Combined
Cycle) v 27 AW SN T WD, AT AT
LTIX, ARE T 2T D720 D T 20 A
MWbisd, B AIFE Tl AR %Z &5 i
THZLICK->TCOL Ho& Epliomr &+ 2
IR ADVER S v, FIRFIZ T ¥ — LT D
RIRKLF I FET D, BAELTZTF ¥ —1EEIR
SN, BOHAEFARNTY A 7 v 5(1],
F v —RLTF I RS D R 55 DIE DN,
Koy (BEFEEEW) BNaEnd, KaiErA
FLTNI=T A ALVT L SR EDTT
Re TG LT, 7B VR TAHY
THEROMIZ, MRa RERER L THARS
ND, RIPTHET A Y &) - 70 £
BERBR L ORI, MEEE L TFr—D
WIS RE &2 @D D Z ENAMBIA TN D,
ZDD, F v — O ZCSOGNE % 7t 5

ET, 20OHO IR TN ORI T IERE
ZHET L EITEHEETH D, RBAEOR1IE.
ARFPICE B CHIEL, MEER %2 RT &
BEZONDAF UMD T TF A N DONT,
TE RN 2 BEL D R TIT\V, H AL SOG
L OMBEAZmE Lz, ZO/RE, A 4%
HEDI N O NEFT N D LADEFEEND
B TE % Index fEA R L., F AL
L BHRMEENHD Z EERWE L, R
TA A M H Sk TRV 8k O BEIE FH &
NTAOVEER DL ER LT,

o, BAAMEOE 25 m EEXKDH A
ThELT, FRATHERK SN KEKE H A
Al E LTRIAT 22 EREI N TV D
[3]c AT A7 A Tik, BATD IGCC & T
HAFRNEBERTRERESIND Z E0b
[4]. T ¥ — DRSS HE~DEEN R E S
N5, BOMIREOKTIX, F¥—Dh Ak
FOSYEICHBEE RIETT 2 ERMbENTEY,
FERNTEZET IHICE, Fr—FD=3
RTINSO BERET D52 NN LR
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T ZCARME T, ALETERE & AR &
O BHEMEB 52 STV W ERIzBEI L T
[2]. FEiE{E XAFS Z i H L TR PR RE T &
ITolfiRaeRET D,

EBR
(1)FE

FEBRIL, 2RO AR (ADR - HHIFEF X,
KZ% : EHR) [cOoWTITo72, THLEND
Fi Bk DMK % Table 11273, F7-. Fig. 1Tl
iR D Indexfl & H ALK E ORIGR & 7~ d,

Fig. 1LV RFEETHMH L 72KZR X Index
il & T 2 ROSER BEIC IEDARRI N A B D A8
ADRIZZE DR N LB L T\ 5, Tk,
ADR CIIgkni filfit & UL CEH L TW 5D AliE
MEZ R4 %, Table | TR L2 K4y & & JRHHE
BB, AR ORI A IR TR TR T 5
L. ADIR EKZIRIZFERRE OB Z HTe 2 &
b, BOWEDOEWVERFTHZ L E LT,

Table 1. Specifications of coal samples.

Proximate analysis / Y%q AD KZ
Volatile 48.7 39.3
Fixed carbon 47.7 53.2
Ash 3.7 7.4

Ultimate analysis / Y%04af
C 73.1 81.3
H 5.1 5.5
0 20.8 10.3
N 1.0 2.7
S 0.04 0.2

Ash analysis / %

Si0> 40.5 47.7
ALO; 13.6 21.4
Fe,03 13.3 7.7
CaO 13.7 8.9

Q)F ¥ —RB & AL EER

Fig. 21275 9 &0 BGUE R SO 7 (DTF:
Drop Tube Furnace)Z HIV T, ADR % %[5 &
L 7o GO B i 52 i (B R © 900°C,
1000°C, 1100°C. 1200°C, 1400°C) Z4T\>,
BT RIBE ORI H5HBEOF ¥ — 2R L
7=

0.4

b) 1200°C, CO, 0.2MPa

dx/dt] o5 [s1]

0 0.1 0.2 0.3 0.4 0.5 0.¢
(Ca + a Na) O/C (wt%)

Fig. 1.

with DTF at 1200°C) [2].

N,

1. Screw feeder

2. Slender pipe

3. Reactor tube

4. Electric heaters

5. Tar-sampling chamber
6. Tar-sampling probe

7. Char hopper

8. Condenser

9. Drain

10. Cartrid ge filter
11. Gas sampler
12. Micro-GC

Fig. 2. Schematic diagram of DTF [5].

L 7ZADRF ¥ — Z Xt 5T BAKRF(TG:
Thermogravimetric analyzer)Z 72 7 ZA{E
IS EER A . T ABIRE850°C, HEIC T HEME
L7z, EERTIE, SmgoilEtzHwv., 7 A1k
Al & LTHCO2, B8EU50%KEK (ArNT
VR) B LB F v —EHESL A2 RE
L7z, BonlcEmEEE (LT b &I, REEL
THEHA S 230.50D B O Sl % 18 6 72,
QERBIVF¥y—IZEENIE&DOFEBR
XAFSH|E

ARBEOTF ¥ —IZHENDEOLFEE
REZBRFT 25720, ADR, KZK, 725 NS
ADR % 1100°C, 1400°C TAEGHR AR L 7= F

Index of char gasification reactivity
(Index= (Ca + a Na) O/C, a=3, CO: gasification
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¥ —Z R RICHWMXAFSHIE 5 E i L=, #
ﬂ%ﬂ@ﬁi**’i’?lﬁiif*ﬁﬁ%b\ 100 mgf& £ D
BTN EeIO mmD XLy MR L7z, F
7o B D T2 O IRRE D B 7 B 3FEEH O R
#EGRHK (FeO. Fe3O4, Fe203) %, pt=1&72%
K OIZBNTREZMEL . LIV v Mk
AL CTHIERRE & L7, XAFSHIE 1%, BL16B2
2B W T — Y 72 B 18 VE T1T o 7o, JIE T,
Fe-KW U i (7.1ke V) % & 106.8keV~8.3keV D il

FHCHREXBOTF L X -2 B I TR 5,

AWELOFIRICEE LA A F v o3 — &
V) BEG XRR IR (To), 33 & OV il XAHR 0 (1) &
ML, "B, B/ 7B A =D RXLF
—EZIE IR, s CHIE L 7o 8 9E D KW I i
AR MV W TER L7,
mex&ﬂkw@%ﬁ’i i >~ 7 b
AthenaZ HI VN, Fe-KW X i T %5 O XAFS A~ 7
F v (XANESAX7Z Fv) O, Ny 7 7
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Fig. 2. The charge and discharge curves of the
LiNig.sMno3C00.202 cell. XAFS combined with
XRD measurements were performed at stages b),

¢), and d) in the curves.
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Fig. 3. XANES spectra of LiNipsMng.3C00.202
cathode electrodes at various charge state:
K-edge, Co K-edge, and Mn K-edge.



SUNBEAM Annual Report with Research Results, Part 2, Vol.7 (2017)

96

7 N1 DIEIRED AT R L(b)iE, RERAT
ORIV EZRALF Iz 7 b LT,
ZOHABELTH A AROBEREIZY F
U LRRT T REER AL TS TR
Ez b, FREBDOMENE—H LT,

Co K-edge, Mn K-edge D45 A7 LT
WT, =27 Db ERDMEICITIEEAL
AR 72 < ¥ —727 b v 7 ONLE L Ni K-edge
@é@kﬁ%f%oko:®:k#%\®,
Mn TIE AEIZIZIEEL L TR0 DD,
%47»%@%%&% 1 Ni [FER . RETRYIC
BENELLTVWDEEZLND,

Fig. 4 ({245 FE B IR BE TREIA L 72 NCM IEA&R D
X #REPr S ¥ — %R T, Fig. 4 TR
DAELZ XL =5 Cu-KalZHE L= &
X D200 E ZAEHEHC Lz, KF o 20=19.2°
67.5°F(FiE DNy 7 7T v R XAFS WY
MDD TH DL, 35 A 7 VEOKRERED

(003) & — 7 (b)Ix., FHERTDIRRE ()L VK
A EMANCE N T=, Li KIIREENEEFE O g D[]
WCHRWEFER D Z5I S Z L, ¢ AR L

lLeFELAbND, £z, 3.8 VIRFFRE(C, d)
ZBWTH, YA 7k B—7 BMEAE
Mz 7 b Uiz, A 7 TP/ A AR
S Z A KT % solid electrolyte interphase
(SEDEDEEIZLY  HFoN D07 OIFR
DELLTEEZEZBND, £z, (107)@%]:"
— 703, H A 7 VRRE I RV R A BN

L7z, 72, AERETEIE—2 BT r—

%kﬁé@ﬁhﬁ%htuun@ﬁt— X,

A T IVHIZ TE — 7 L EIXIZIEE{EL T
RUNDY, RBFE %ﬁf“(m%rﬁ' Wil —7
DHEBL L., 2o O IEBE#R & —F L
3], 72k, (1MO)EHrE—27 1%, Al ERIZ X
LE—7 ORBERRE L, MBS REZ - 72
TeORERN AW BRI AlOE—2
T MR REORENKE Do T2,
T BT AL ERN O ADKLEE O AR — PR
Bl ZBER LTV D EB XD,
SEOREDFRER, FREIREBOENVIZED
Ni K-edge, Co K-edge, Mn K-edge — % /l/ﬂ?*
DEALRRO bl £7-, FRENRRE
05 XMETE— 27 OB EHRETH 2:75)
T& T,

a) Before Cycling (003)

b) After 35% Cycle

¢)3.8Vat 28 Cycle

a.u.

d) 3.8V at 50™ Cycle

Intensity

17 18 19 20
20/ degree

(107) (113)

/a.u.

Intensity

56 58 60 62 66 68 70 72
20 / degree
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Fig. 1. Schematic flow diagram of the developed
auto XAFS analysis program.
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Fig. 2. Charge-discharge curves obtained during
in-situ XAFS measurements. The upper limit
potentials were at (a) 4.3, (b) 4.4, (c) 4.5, (d) 4.6,

(e) 4.7V vs Li*/Li.
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Fig. 3. Change of Ey relative to the initial value
during in-situ measurement. The upper limit
potentials were at (a) 4.3, (b) 4.4, (c) 4.5, (d) 4.6,

(e) 4.7V vs Li/Li.
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Fig. 4. Change of the interatomic distance of
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Fig. 3 Laboratory XPS and HAXPES spectra of
Cr/PI-RT and PI (C 1s).
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Fig. 4 Laboratory XPS and HAXPES spectra of
Cr/PI-RT and PI (Cr 2p3/2, N 1s, O 15s).
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Fig. 5 HAXPES spectra (TOA=30°) of Cr/PI-RT,
Cr/PI-150, Cr/PI-300 (Cr 2p3/2, C 1s, N 1s, O 1s).
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Fig. 6 Depth profiles of Cr/PI-RT, Cr/PI-150,
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Z D% X BEHTIC X 5 SiGe HRF T/ fEF R RIER ORI
In-situ XRD Observation of the Nanocrystal Growth in SiGe Thin-Films

88 & #E —W%, Bx ERE, AU B FHE HA
Ryo Toyoshima, Kazuya Tokuda, Masahiro Adachi, Makoto Kiyama, Yoshihiro Saito

FERER LIRS

Sumitomo Electric Industries, LTD.
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Fig. 1. Schematic images of nano-structured

thermoelectric materials.
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Fig. 2. Experimental setup for in-situ XRD.
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Fig. 3. 2D diffraction pattern (a) and the
converted 1D diffraction profile (b) obtained
from SiGe with 9at% Au.
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Fig. 4. Crystallization of SiGe with 9at% Au

at elevated temperature.
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Fig. 5. Growth of crystallite size of

nano-structured SiGe in heating process.
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Influence of additional elements on steel corrosion process
by using XAFS
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(a) Measurement results of lattice constant of

carburized gear sample and stick sample

[

(b) Residual stress distribution of carburized

gear sample

Fig. 3 Residual stress measurement by Neutron
diffraction

FE A RWDS Z LT S EI O R K
VA% L, HE A HIES 12 mm L& F
T CEFICNRETE L2 ERnbo
ST, Fo. ERFAOEREIS TR
INE L EEFMITIEIE—RER DA 2Rk T 08,
N R ORI, REIZEMHTH O |
B & 8 % 7oA T2 B 5 IRICHES U 5 Bk
TR TX, LLARRS, REBEEEK
17D O AR BB DO # - EF D JEAE I B0
T, EEOKTEHOTIRET LY /&L
72 5 il B0k T E K O E 2N BBk O R - E K
28664 ALLF LR DFERMNBD LN, Th
LORERNDL, BRI VORETIE, %
BTHOT AARBEIT 72 o TV 72 W ATREME 23R

ENnb, £72, FHEFBEIEICS VLTI,
R E DR EREE AR LTy =R 2
—LANRRKREWVWED, FRERIZBITL S —
AU 2—LOERYOEEE DX HIZERE
T DHME NS T2T — Z N FIEIZ OV TIE,
L% OBRFFRETH D,

3.2 FRYEIT K BT E I E S R
I RBRAE N ORI L
Zv . Bedk 7L D SPring-8 T D XRDH
TE 5 B OV 1 78 250 8 G S & % V2 1UFig.
4% OVFig. 512779, Fig. 4k v, Ry 7
NDOOTIHAF Y = ZI2BWTIL., k5
MEICO4 mmOWiiEfE = A 3 55 EHT xf
LTHHERRETHDLZ ENDhoTm, U
ST, E—AL2R212H X500, 4 mmiEE D
RRES ChX, BHEREEZFHT 2
Z LT, EERS OIS T34 I E 23 R HE
ThirEBE2LND,

. [mm]
0.014 _ s
—1.0
0.012 — 1
—2.0
g 0010 - —25
E] —3.0
= 0.008 —35
s —14.0
& 0.006 - — 45
9 —50
S 0.004 —6.0
= —7.0
0.002 | 8.0
9.0
0.000 10.0
8.90 9.00 9.10 920 120

20, degree

Fig. 4 XRD example for [14 mm stick sample
by strain scanning method at BL16B2

Fig. 5L V. SPring-8 CHllE L=t o7
W OEIRY T A lm o7 — 21X, Rgo
B EBENRE <, WEICIT ISEWIK 7
BR/NSL DR CE -, IRy
TILDOTHAFX Y =2 7 ORERKRIZEN
T. 02 mm& 04 mmé TE, o7 rod
AR E D TMRREAUBEREIE LN, L)
LG, IR > 741X, SPring-8
TOWPEERIZONTHREOHK T EEI/N
T, ARBIAT IZHEVWKREL 2o TE D,
J-PARCIZ B 2 Ml EE & R O 7 & 72 -
7= 96>, 02 mm, U4 mmOERY 7

121



SUNBEAM Annual Report with Research Results, Part 2, Vol.7 (2017)

LTI, BRICOTHBRABSNTE LT,
SHIPNAIET DR ER DD EEZADBND,
SPring-8 T D Ml & i & J-PARC T O M| EE & %
g2 L, AR TV D b O DK FEE
DI R E < R oz,

Fig. SHIZIR B8 O jié 38 I B 43 A ) 7E s
B OV a1 BE o3 A E ARG R v B | Lin b O g%
TLOARIZHCTERA LK FEHE 26
DR TRT, FHRETRE 2 FEH L WEM
a5 & MakkE & L T, SPring-8
HEMBDO TR VMEZ R Uiz, 1> T, W
BN 31T D K87 E RO NG E 7 W E NI
HOFANREL TNWDHEBEX HILD,
—&—SPring-8 film —#— SPring-8 01 stick side
——SPring-8 05 stick side == SPring-8 02 stick core
—9—8Pring-8 04 stick core —+—J-PARC 02 stick core
----- calculated from C content —8—Carbon content

2.8740 & 0.9
28730 ¢ N N 08
< 28720 | N\ 07 S
£ 28710 © + i s ®
® i~ - N
*é 2.8700 v\xc U = 05 g
8 2.8680 % 2
£ 28670 Nﬁ::wk— 03 3
= 28660 - = —=0 0273
2.8650 01
2.8640 0

122

01 2 3 45 6 7 8 9 101112
Depth from surface, mm
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heated in 600~800°C for 1~10 hours.
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Fig. 4 XANES spectra of standard samples of Pd
foil and Palladium Oxide(PdO).
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Fig. 5 XANES spectra of standard samples of Rh
foil and Rhodium Oxide(Rh203).
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Fig. 6 Pd-K XANES spectra of Pd/Rh/CZ

Fig. 7 Temporal changes of the White Line height of the Pd K-edge XANES of Pd/Rh/CZ at

600~800°C.
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Fig. 8 Rh-K XANES spectra of Pd/Rh/CZ
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Fig. 9 Temporal changes of the White Line height of the Rh K-edge XANES of Pd/Rh/CZ at

600~800°C.
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