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HUEIEE & . RV AOMBIBLG ISR L 7o KRR R SR EE
TOMEEREEHR L7 (M5),
- SR ICHITEE DR

5 287 G OIGTEIRE R0 A BAAR RS 1345 LI <
BIHTANEE & — %1287 > T b, ERATOIEVEIR
B WERBE CREEE AT 2479 & &1, HRREIRATIC S
RS ERAERASDICEETH Do 20164FFE 127 &
ft &, 2040CHiPH CoORERE % By L L /-iinsiE
ORISR MED 72 20184FELIRE, DB EZFIH L 72
T T4 Y TOEBRFHEOMELED L,

S 3k

[1]G. Ueno, et al.: J. Synchrotron Rad. 12 (2005) 380-
384.

[2]H. Murakami, et al.. J. Appl. Cryst. 45 (2012) 234-
238

[3]S. Baba, et al.: Acta Cryst. D69 (2013) 1839-1849.
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BL39XU
gL

1. B=

BL39XU 1&. X#II0E (XAS) . Xk A =
ik (XMCD). X#3Et50 (XES). B & VIR
AHELEER ORI ST b, R, &
i Y - BIE & W o AR TO X# Lk
%2, 100 nmELXME — 2 % Fv 72 BRI B XAS/
XMCD A A =2 ¥ Z5HlEM O 5 % Eo . L EFH
IR L C\Ww5, 20174E 1, HARE XS EA T —
vay (EBNyF1) 2B 5 XESHEDEIKE - 5
FEEEAL % BB L. BEE 0 53 Jeks B & $RT fE 72 XES
AR MO XA =% =D H EUS - JAEEB L OZF0iHiz
To7ze T2 X#F 7 GHEHIA T — 2 3 ¥ (FEoNy
F2) Tk, ERE—-2EXRXMCDA A=V v 72 &
5 XBERNET T 74—k BLOBEBKHINSEET
DI 53 XMCD Il sE D B3 % 17 - 726

2. BEREXBAHXIT—2 3>
RAT—arTld. EEEE (KR /& - ims -
) T TOETIRE - BESUIREZ Bl 2 7200 X
ot (XAS. XMCD. XES%) FHllZE OB % % o
TWwb, XESHEIZEFIREEICEE 3 2 5E 22 [H 03 1%
SNLENHFETHDL, Lo L, —FHISHEHAEIE
W, EASE R AR DIV OB TR DT I
FEWHERMZLEET L, CoMEY wikd 572
O, 2016 FED B E - mEE L E B Lo~ v T
TFIAPF—FIXES AN b T A =% —DFE#ITo
TWh, 20174F12 AKICARY b O X —F —HEARE
ZEBNY FLICHEE L, 20184E1 A2 b B - %
ZSET L7ze TOBRILFFMHICHL T2,
JNVFTFIAF-RKXESANRYT b U X —F — DL
B IFICIE, 2016 4F BRI EFi & 47 - 72 BRTHE 1l Ge 333
TFIAF =R AL 7z BFHIIE EuwsFe0p ik

| L5 L L e N I 0 S NN T LA 15F T T ! 1 - ! ' +
1.0+ (@) - " (b) B sumof #1~#5 ]
- e #1 ]
%. ﬁ‘ - - #2
: 5
g g
£ E
o =
3 3
f £ o
z z 5
DOb=o 1 ot o 1w 0y by o byu 14 * il
04 0.2 0.0 0.2 04 5.844 5.845 5.846
Ge 333 (8- B0 (deg) Photon energy (keV)
X1 (a) Ge3337F 74 H—HERD 6 X*x v U ICLBEuLa fEXNRT ML
(b) BEMBLEL & AV 2 T XL ¥ — HEREEEHE DOFER
010F T T T T B T T T T F T T T T T T T T T
(a) EusFesOy, Eu Loy (E; = 6.971 keV) {b) BusFeyOy Eu Loy (E;=7.000 keV)
[ -2~ 5erystals, 1.0 s/ point 03 —&- 5 crystals, 1.0 s/point
~E- 1erystal, 1.0 s/ point B —&- 1 crystal, 1.0 s/ point N
) [ == 1crystal, 5.0 s/ point E 3 —&— 5crystals, 0.2 5/ point
: e | ]
£ £
= £
8 005 g
S g
Z Z
0.00 L 1 L L 1
583 5.84 5.85 5.84 5.85 5.86
Emitted photon energy (keV) Emitted photon energy (keV)

M2 EuFes0,, S ICEU La, D XES X7 kL
(a) AHIZIL¥— 6971keV. HLV (b) 7.000 keV TOIER
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MW, Eu La B2 & > THEDL X O E 17 -
720 AN MO A =8 —DFFETIX. 5D T F 7 14—
R OKFEHMO NG 0, & BEHFMOHBY Ay %
WEII— RS LLEDRD D, FAEFRELHITRT,
XTIV F— 2L 2 0, 80 BEE . 5RO 4
TIZRLTO1 eVRIA (<1580f3) OFET—HSE5
CENTE, FERMED 200 um N T—3 LT
Who REBZEDOANRY MU A—=F =0T )V F -5 fFhE
e B HEL X MRS & o TR L. 5845 keV IZBIF 5 =
INVF—fEfEE LT05 eV 2472,

RANRZ b XA =% —%HFWT, Eu La,#DXES A
N7 MV, BXU, #aEtEDE (PFY) 12X A Eu
LW T O # T4 )V F — 43 i e X #2 L (PFY-XAS)
A7 MVERE L WREEEi 2 17 o 720 2 (a) ,(b) 12,
EuFe, 0, B K #EH BT 2 Eu La, O XES A< |+
VEIRT o BMDMERT X THHVIGAED AR ML
LSBT VA O R R B L Tw
5o XESARZ MVOY — 7 i@BE X, 1HGE Tl 4,500
cps T o 72705, SR DK TIE22800 cps & #9545 1214
RKLTBY., $4hbb, ERNARBELEENR ELTWw
bo Fio, K2 (b) I2BWT, SHEMICE 5020
BTHEONANRT PV T, IR SIC & 5 1 EE
THELNAXRY PV EIFIZRSEOREIREISE SN T
B WERZROM SR L 72, FFELZ<VF T T
FGAPF—RARY fOA—F =2 H\VD T LT, FHllE
B RMENS S50 S, NG Ay b VLo ek g )
ER AR 2 BN EDS R L 2 b D72
O, XESB L UPFY-XAFS % FIH L 728 T IKFEFAT <
ALEIRBEIRAT 12D W TH B ORI HILK & BB OB 251
FENb, BIRTIE, 5STOTFI4 e LT
R-MET & B DIESI nnn, Si nn0, Ge nnn, Ge nn0, Ge 331
DOHRTH Y, FHTE L ITRERIHR T AL F —FHIIS
HIBRAY S 50 4. ML LA )L F—FHiR DLk
*HIEL. DR OEM L ED TV FETH S,

3. XIS/ pRrEBIRT—2 3>

RKAFT—=3aryTlid, 7/ 8= 2ERROEM
XAFS/XMCD &HEl B & OBF [ 4 i B XAFS/XMCD
g LR A IR S T B, 20174EFE 1213, 4
¥ — A EBERXMCD A4 X — ¥ ¥ 712 & 5 X#EA b
T 74 —FE0REY L, CHzZH OB AN (RF) A
&tz B I 2Ry 7 - 7 a— 7% XMCD il 5
ORFEY %1777,

XA M€ T 7 4 —FORIETIE, B0/
Y — 4 XMCD # & IZRHHEREA 7 — ¥ 2l ar s
kT, EERMIAZONES T T4 =Dy NT Y
TERE Lo 3 E LTSIN A ¥ 7L SR F IR

SPring-8 DHEIX & SEE

L 728K 0 GdFeCo B EM LI 2 Fiva/ze 7 % b1
VAN Z) T TEES umIZEE L, tFY v T T
T4 =X o THEZE6 pm OB L7z, X#ox
POV F—1XGd Ly WU (7247 keV) & L7720 kA
J = 70° OHLPHCTHE L 72 334D 2K TC D 7% i XMCD 1%
PRBMBRELT VT AL THUHS 52 LT, &
RHPIEE O REIX A % SURICAYICTER S 5 2 L 12 L
7oo WIS 2o Tld. WAL H A IZEE CH
LV FEMREE L K3ITRT L), e
DFG X1 D 3K ITCI %0 7345 2 W HAL T 5 2 LTI L
7o IEBEOBIXEEROMED & 2243 f#AEIL 310 nm &
&b b, RFEEE, SRR R AR & OFEHH
B A Uik 2 R EEANEE T 5 2 EATE B,
Lt TOWRNET T 74 =Dty N T v FINHO
WA REAT S I LT NP T T3k
TCH X BB D BIE N L BE S Tw LRI TH
%o

R T - 7a— TG E LRSI oW T,
20164EE F TIZF / ¥ — 4 XAFS/XMCD#lsE L ¥ > 7
MR FHYHLXEF a v =2 lladbes
2L D, 100 nm D ZE [ 45 fEBE. 50 ps O I [ 45 i BE
TOR A XAFS/XMCDIE Y A7 A 2 fE5E L CT»
%o 20174FBEICIE, GHZAFRFEIMB LY 1 3 ¥ 7T
MO0 AT A% L. 2T E - T, ik
GO GHz FHIRO B R O, K] F 2 4 > TDXMCD
BlgauaEL L7z,

GHz i @ RF 13 SPring-8 D £ RF J&# ¥ T & 5 508.58
MHz & ) S FRE S0, ZhETHHL W
MHz#D 5 A I v ZEHEETIIHNIST S 2 EDTER G,
F 2B X A7 TUE,. SPring-8 @ #EHERF &k £
DEBFEORF HWEEOADPFRATREE b, Thbb,
RERICHWS ZENTELDIZ. BLZ051 GHz
TEOMOTRODSE R E b D72, iR EIEE
% EORFEBHROBEIZ B T EEROR TR
EECHRICKE RHIRAEL 5,

M4 KBS REEY 27 208k % RY. L
SEOMEE fREIY 5 720, RF1E 5 584 2512 “Flexible
reference clock input” BEREZ BN L. 42.38 MHz (50868
/12 MHz=0042 GHz) O455-fiRgET O RF FE O E %
R L7z, XT3 v/ 8—12 X 1) SPring-8 — &2 —1a]
DY TNNYF X OOV ANES0 ps) &) D L TR
BNE RSS2, FIINY 5 GHzw REOAMAME > » 7 v
INFXMREEREICRES S, 2 L1280, REBhE
BORIER 2 455 L 72 BISEAT W RECH 2 ARRFEIIN
VATLADY vy —1332 ps CEE) THY ., HBEHE
D73V AE50 ps = Nz T3 100 ps LLF OBFH 45 FE T
DOWENEETH B0 A AT LIIFFERZ 72 HICHH
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m,, (arb. unit)
o O =
o g O
b S
L_| 3

-3 -2 -1 0 1 2 3 -1.0 -05 0.0 0.5 1.0

x position (um) my (arb. unit)
3 GdFeCoM#RFAMDXIFHRT M ET T 7+ —BIRDOHER [1]
(@) BEOXBENNETZ 714 —ICLB3BESH. LU, b) BEL/HOEBHEBESMIMAREICES
(y) AEITHY . BILDYyAROSHER S M, ERRL TS, (0)-(e) AEEICEH S L UFT4FE TOEES
moOMER, (f) d) FOA-A ISR HERA X — TV OMER,. EEORREROEL > ZHSHEE>w, =
310nm & REH S h 7z,

| SPring-8 Master RF |
508.58MHz

SPring-8 l 1
Frequency divider Frequency divider
1/12 1/2436

42 .38MHz 208.8kHz
=X#R LR

Ref. Clock In

X-ray Chopper

Chopped X-ray =~ [freremmtnnnnnns Delay generator
(208.8kHz) | M (DG645)
Phase shifter :

i

RF Output e
. Gate circuit L

Sample [«
208.8kHzT | T
n X 42.38MHz® | Signal generator
RFZEmE#AENAN (N5174B)

M4 GHzw® RFEINNIC & 2 BEfE 458 XMCDBITE & X 7 L

FEERZIRMAE SN TEB D . GHzw RFEIINC & % ismagg i3t IEEE Trans. Magn. 54,1 (2018).
BHEORMISE L L OCRBERICE * XMCD 12 THEI% [3]H. Osawa, T. Kudo, S. Kimura, /pn. J. Appl. Phys.
L7ZAE R ST b P S, SRERS TN 56, 048001 (2017).

ARHEE AT ) MBANOF AP S NS,
JASRI F F W geA2 5 M

SE 3k TRIBATIL N — T F 7 55 F — 4
[1]M. Suzuki, K-J. Kim, S. Kim, H. Yoshikawa, T. Tono, A B, KA —8, RIRE, &K LE

K.T. Yamada, T. Taniguchi, H. Mizuno, K. Oda, M.
Ishibashi, Y. Hirata, T. Li, A. Tsukamoto, D. Chiba,
and T. Ono, Appl. Phys. Express 11, 036601 (2018).
[2]N. Kikuchi, H. Osawa, M. Suzuki, and O. Kitakami,
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BL40OXU
=275vIRX

KE—AFGA L EAN) I VT oI al—FENhiEE
L. St s eI 2Hoel I 7 —CTE— 4%
ENTHILICLY, BHEADOEMEXHLY — 2% HH
TELE—LFA Vv ThHb, TNHDOE— LEEEEED
LC. 4. §EL. XAFS, 1 A=Y v 7kl Sk
FIHFEBEDS IO TS RE— LT 4 3L FEFH
ERRICH I N TV L ER /Ny F1E, CRESTHIZE 7 1
T MIXVERENLZERNY F20H 5,

1. EBE/Ny F1

EENy 71Tl FERRFE O RS F XM, X
WATERN. <4 70V — A - BELERZEDTH
NTwsb,

016FFEHKIZHEAN L -EE ¢/ (& 20 mm.
ME70 mm. & 3115 mm) O ¥ 7 L)L 7 L A il
Modupix ® #r 72 7 F i # & % 17 - 720 Modupix i%.
CERN TR &7z TimePix 7 v 7% X— AL L, ¥~
VA X55 um M CTRILTERE 1S 14 mmfg (256 X 256
¥r k) Thbo BEZ VIR L7+ b v H%
BAATH NI T4 v TE— FOMIZ, 7 ¢
WICEEL7-7 + b B % 3459 % ToA (Time
of Arrival) E— FAFHTETH L. 7—F itk L
BRIS I UMRE TR TE 5720, /Mg - L ARG
WIRE o A1 i A 2 FH O R lige & L CORHDUFETH
HH, F7ZIZToAE— FIizoWnT, HITHOEE 25
BUCPEZ B XHR 1 53 FB B - EBRA~OIGH 2 Bt L7z,
ToAE— FTIZ100 ns & Vo 2B MR T 7+ ~ >
OB RIS RETH 5720, Z O v KRR
WEHS 52 & T, SRS, oM F— X CHHTHE T
DENEZE=F—F L2 ENRAEND,

HM1-Ald. &K (325 mesh, Nilaco AU-174019) #%
RUVA IR T ANVATRBAATZAR TN N A% ¥
F (TS F X2 GVM-2510) Ol LI FE <4,
BN =AM RICEEERE S 72 G0E/ ) Ko
ToAfTH% (Zav 71 MHz 10 ms/frame, BT
ANVF =14 keV, ¥ ¥ 7 -HHZ#E#E120 mm). A4
K13 145-165 keV O ¥ > 7 ¥ — A & H Wiz, ToAA
A=V TIEEERG S (B b)) & LTERT S,
B 1-ATIELEL S HIICEE) L -8k & R T & %,
CDEI) B ToAA A=V % EEmE L () — 77 h51
ms). &4 DEIT T + b OFEME & L2 5 13

74 b ORERIIEALE TR L 72O K1I-BTH %,
S50 /B OHE SN DM ORFEM) &7+ b v FER
WMoy MS—EL., EEARETRBE LRGN T
WhHZENbND, M1-ClZ108E /B ER D ToA
BEEE 2 ST L 720 DT, [M1-B & kI A3
BB 728 2 2 T b (72720, (EREEEIEE ),
ToAA A—=T V7 Tld, HFEZ L VICAHSNLE—
T P ORIZERT LIS, JARERBTF
TR L TUEDNH D AFXHOE — 4% 10 um
OUTFIZTAIE, 74 M HRHBIEZERET S
E(ABXMEREE) . A XM 76k /100 EE
WHIZ D2 e ERFRTHoTze TNO OFAEIZT
TNDXBINHKTT 55 A= VEICHESTH Y. RN
e F—ZAETHITHBEIZ IR 2. &5\ ITRFIEISE
AT BICHERTH 5o

[ms]
6 8 10
18
(B) : L . 5'0 degree{s?c.
18 - - R i
- i- ! | ‘
o . « W 2o
£ 1753 § 3 %,
£ ..,.? * - L] ¥
—_ a2 : ’
-917 : ‘;n A | i' %
2 ; &0 o
0 “100 ~200 300 400
§ time [ms]
(C)ﬁ ) 10 degree/sec.
18 & f?ﬁ‘-..- b 5 7 T
=) E%. . B WY Al
© b -:' *l-;f.. - . N ¥,
g ARMEE: ol . .Eﬁﬁ'
© 3 By Cate™ . 08}
"51? b3 3 % P ll & __-: L: s " .
£ d o e, E hoolc
16 < E%’ 2= é L& 1 S
SART e FENRe -

-
2]

0 100 200 300 400
time [ms]

B 1: TimePix-ToA f % — ' > F#EgE - FIFAME
(A) & -HWFEREEFICHIFTBToAr X =, (B) EIF 7+
b EIERIE50 B/ BEZE. (C) 10 E/WEE
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M2 FFEEENAT) v Mg EFIR L 2AEROKT

2. EER/NyF2

BN F 2T, ¥V RA 2 M REERHEEE % F
L7280 XS & B BN A S T o, > 7
INVFHRLDOY IR XM OV A R L 722kt v
VDK ) VD ODXMA XA =T VT
FEBE R AR DR > T T — T NERD T T
Wk,

TR/IN L iy X A AT BRI B L T A UL R @
==L lIH), —EOTI I AL LITKE
OB EZIET Do Tz, XM Th  BRLIEAN
Lo THIPHEIT T HDALIELWEOUESTHhN 5,
Z072H, WERMEZ ML TAV—Ty M EE LS
BV, FAFI v Ly VRIS LTEEE R
PR E % 28T 5 720, CCDOMMZRZADH Y BT
EHEIANA 7)) v MR ERTd 2 DECTRIS#H# EIGER
X IMAZ Y YRS v MEEFHIEEIEA L, 75 L
fro72 (M2),

AR EHOC T RTHI OBIZR CTH ) BAIZH 72 0 I
DT oz L CEE L7,

1) ZiAM LM 3~ A 7o

2) MR 77.2 X 799 mm®

3) EZ kA X 1 75% 75 um®

4) k7L —2A1— 1} 13000 Hz

5 m¥AFIv LY (32bit)

6) FAIY /A X, BRI W

A A=V OHA LEHZE LT — ¥ OxREL
Ly B7Lb—AL—MEERITHIZLTT V2
L — % OFERE XM % A L7228 RE R E T b 155 /h
S wiREA (Aw) THITA A=V E2IUSTE %, &
TV BBWTAFIv s Ly )L X7 —Td b
W2 LM 2B Y — 2 TERSMETE 5, S 512,

SPring-8 DHEIX & SEE

%=1 EIGERTHIE L =7 —Z Lt

Fast scan Slow Scan
B TF I (CgH1sN,Os)
w () -90~90
Aw () 1
BEEEE (s) 0.1 5
o () 0, 90, 180, 270
20 max ) b6.2
A (A) 0.78203
HITE 58 11550 11597
JRIT R S 1910 1927
Rint 0.0842 0.0254
R, (I>20())) 0.0252 (5585<4%) 0.0260(1905 & 5%)
Rue 0.0409 0.0678
GOF 0.349 1.083
Flack 2.2 (10) -0.1 (2)

MO T A THLDCCD LN BILL 2B —HT
EART TS wizo, CCOMMEMET 256 0%
EANBEZ DEHIATZA D L) IZho T A,

filf# >~ 7 bix. Labview (National Instruments) 2
Lo TR LAY 7 b7 2 7T TEIGERR T =F X — ¥
GETRTOMSHAHIELTBY ., ERNLRIETHN
. 74 Y P12 THENTRA S L) Ik o T
bo 72, WET— 5 DN OBV 7 PAFIHTE S
IIAA=VERTOT T LR FR LT,

BB R EFFM AT 72 o BEERE (57
¥y CoHsN;O5) DEIE ZAT o 720 Ftda i LIEM A
o, HFET vy —%iFEE TColilx -90E»
590 R F CHGERE) S & A0 X & g L ClllE %
fToTwd (Yv v —LAME), £LILLBEHRE
VBl TOREE (Fast Scan., #BFEGCHEH 72F) &
TR &2 O 1058 LG 2 P 722 (Slow
Scan, #FHEIGKHELIEEH) OB EAEREZRL T,
Slow Scan #SCCD & [AI £ Ol R T 2 A%, Rl
3 Fast ScanliCBWTHREBETH Y, THIEHIZTZHAK
&2y 72 WHlETCH UL I REOME Tk 2
EDHERRE NI,

2018A A2 HIE AN e L —F—Ftflt 2 FE L TB
DL HEA A= L CHlEMIEEZIT) 2 & THIEE
&2 EDNMERICRE -0, WEEOMT R L—
W—DOFUEMEE b TUR L ED TV D,

JASRI #I W ge AR LR M
| - BELI 7V — T
BT S0, AR e, FI o
ZH A, fEIl G
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BL40B2
wBEEYF 1

Y— A7 4 »BLAB2 X RIANE#RAZEE L, ¥~
ISTHEL AR SO BRSO T
MEWR R DY 7 b7 ) 7V ESFGE L7z XN
AEGELESFIHTE 5, FHIITE 2HEAEIE B L2015
nm2* 5 600 nm O T, WA S Mg F TORHEE,
Thbbh A7 REE XHEELEYNER L FEER TR
T&5o JLAHIMOBELRIT 2 /N EELE & AaE b
7o TR EHI. B3 f KB X ELEL BTk I & 2 &1
HEOIT D ITHhIL T b, 2017A M2 37718, 20178
PHCA0FRE RIS N, AP T TV R HES N
720 20174 E 1, KREM 7+ b rsg v 7HIX
WM ZF72ICEA L, ZOEGEIT- 720 CTHET
M, Mz T, R R HELEHN O 720 DE Y — L
A ZOFFEAMEIZ D W THE AT I

1. KEHE7+ bohI T L TRIXIGEHEBDEA
BL40B2Tld, 41 A—Y ¥ 7 7L —  Xikites, 1
A=V T4 Ty 77 AT ERERHIIHE O CMOS
HBHVIECCD A 2 T &M AEDLE 2 XM HE
A7)y FM7 5 brhyrrqgy 7 XHmilds
Pilatus100 K o 37F& % /N[ X #REELEHE T 0 2 ke i
L L CL—HF—FBRICHNTE 2, L2 L, BHEOS
2% 2R 70 X M TR TR 2N S Wz o B TE g
JEDBYBIZ L —EE O BR S 7z M ORI FE
WIEAA A= 7T L— b TR L= —EXIZ L 508
FEDFEAIY IZH ORI % LFE L LB 7 BE IS AT~
DOREDEE L D olee £2Ty XBDO17 4 + ¥ FHFK
Bz EFaEErZENENOE s VT EICE 2, B

W) 7T b R TR LTTRE & % o 72 KT
HE 7 L7 LA Mg (Pilatus3 S 2M, Dectris Ltd.,
Switzerland) % /N X EELEHEIH O 2 R e i i 25 &
LCEAL, TOEAILY), BET%EORERHE
*HT DY T T TIVOREERITICOWTRIET)
7 253.7 x 2888 mm® 25 Hz F TRy 58 19 12 51l 3
LT ENTREL o7z,

2. XIgEEE_ 4RIV 2 AT LDEA
BLAOB2D A B L O EBXMHREE =5 > X T 41
05 Hz % THIS LT\ 5%, Pilatus3 S 2M DA 2 &
DERGREEZY VAT ADLEII ko7 FI T,
E—LT4 Y TE2HDON Y 5% A7 A (NCT08-01B,
VIVBET) FEAL, CO2BTXHEIANY 2479
El2Eh, MARI0HzD 7L —24L— b TAHB IO
FERXBREE = 2 fes Lze 2N CEITHER
BHERITIRAK L MHZz/10 V. (SN2VF-01, v V&ET) = H
WTWAD, TOEET = FEIEEES NSRS
CENRTEENLEDT, THITIARALO0 MHz/10V
DZEHEE (V2F100, Quantum Detectors) @R % 1 fE
IZL72,

3. KEHEI7AbHY T L FRIXIGMHSBH~—
JEHRAIE DA
AL 7z Pilatus3 S 2M 12K 351, HE8H D& EF24
EV 2 VTRABOE 7 LT LA Mtz L <
W5OT (MIAZH), EYVa— VXY v 7 T4
HERFIRORNBFEIISHFIET 5 (KMIBSHH), € — A4

—— ; |

1 (A) 242 2—I)VTHEBRENAZPILATUS3 S 2M (PILATUS3 S 2M DE Y 1 —IVKBEFICFFRI 2B TR L ). (B)
BFROF v v THHEBTEBINANCBIEOX AR, (C) 3 @EOEHE%E~— 2 L AEE
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FA Y TOL—F—FIH TRIAERER . GISAXS B &
U'GIWAXS 7 & OfsvIN g A ST X T e o f B2 55

aERTDLHEICE Yy TOGEEDPBEICE L, 20
Fxv FTHOBESFEHRBL~—Y (MICEM]) <
ED LT 27008 EAITo 720 BAEMICIE. B
WA 2 BRE) L C 3mSR &I L 235 A7 4T
Hbo ZDYAT AREED DI, Pilatus3 S 2M 721
RERE S B Z AT — TV RHCIEA LT, g0 T
AT =V FPND DL ANR=AD N0, 2BDZ A
T =R RIPEROWBIAE L T\ b, 2B, O
TEL 7 AWML, SIS TRBZEHOB B
428 T T L7z,

4, REHEBOD - OEELETRIORIRIEDEL V) #2H4
BLAOB2 Clk, KMNEBIZLD F/ A= — A7 —
VO FEHEIZELTE L 72 2GR BRSOV % B
Cike, ZOF LA 729 v TV OREEBIT DT LT
Wz P, ZoRHIEIC IR, B FIZE0050 mm o ¥
VARV ERHRE L. BREE A HIRT S 2L TEHRLT
&l TOEEEUVR—IVIEIREGIZHRIETE A5, HE
OA%HA L 5720127 — 7 B0 5 B R A3 <
% HMEN D B BRI & M LRI 2 eHIE S L
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8. EFF/FAF+3I 9y TRE—-LT A >/ Quantum
NanoDynamics Beamline (BL43LXU)
Commissioning of BL43LXU"" continued through 2017,
but the bulk of the time was for user experiments,
including some installation of new equipment (see
below). The present report will, as usual, emphasize
both the changes and the problems at the beamline, in
an effort both to provide a record of progress and to
provide useful information to others working to develop

SR instrumentation.

Work at the experimental stations has largely been done
by members of the Materials Dynamics Laboratory,
with assistance on some projects by members of
JASRI, and RIKEN, and, occasionally, members of

the RIKEN beamline support group. Help from part
timers included some for more general beamline tasks
(Shibutani, Hattori) , some work on technical drawings
(Taguchi), and some support for software (Nishimura),
though the software person left SPring-8 unexpectedly,
unfortunately before the break-even point of output
relative to training invested. BL43 also began to
have help from full-time members of the engineering
team (Nagare, Umezawa) on specific tasks including
standard start-up of the LN, cooling for the mirror
and mono, and, sometimes, beam size measurement
and setup of sample refrigerators. This is an ongoing
process, and the break-even point (time saved for BL
scientists greater than time invested in training) may

be soon for simpler tasks.

The upstream BL components (electron orbit, IDs,
mirrors) were stable during 2017. The orbit-correction
protocol worked out the previous year operated
smoothly, and there were no issues with the IDs, and
no repeat of the previous years beam-steering accident
where an ID cover was damaged. The high-heat-
load mirror (M1) operated without changes - and was

reasonably stable when used.

Beam Position Monitoring: Two diamond quadrant
transmission beam position monitors (DQBPMs) were
installed in the beamline. One was put just upstream
of the high-resolution (HR) spectrometer sample
position. After that one performed well, a second one
was installed just in front of the medium resolution
monochromator (MRM). The sensors were both
RIGI4-M's from Dectris (3 x 9 mm?® aperture with four
15 X 45 mm® quadrants) followed by at TetrAMM
4-channel picoammeter (CAENels) mounted on an xz
stage (the chamber/stage combination was designed
in collaboration with Kohzu based on a CF114 cross).
The DQBPM for the HR spectrometer performed
nicely, even at currents down to ~50 pA/channel (~1
GHz flux at 25.7 keV), with position noise less than 2
um for a beam size of ~300 um. The DQBPM before
the MRM, however, was not stable in the high power
monochromatic beam (roughly 5 X 10**/s/mm?* at 21.7
keV) - it had a burn-in period of several weeks, during
which the output over the beam spot dropped roughly
a factor of two (figurell), before mostly stabilizing.

As a practical matter, this BPM will mostly be used to
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Figure10 XZ stage for the diamond quadrant BPM on CF114
beam pipe just upstream of the high-resolution
spectrometer sample position

measure small (~10 micron) beam displacements so
it remains useful. However, the burn-in issue is worth

noting for others.

The DQBPM for the HR spectrometer is used to
stabilize the beam position at the sample to an
estimated ~1 um for a 5 um beam size after the KB.
Note: the temperature of the support was carefully
monitored and found to be sufficiently stable, unless
either the hutch door was opened for a longer period of
time, or new equipment was placed in the hutch. The
second DQBPM will be used to stabilize the energy
zero of the MRM in the face of angular drifts of the
mirrors and high-heat-load monochromator. (Baron &
Ishikawa)

Sub-meV resolution: Building on previous tests,
commissioning of the sub-meV setup using the Si (13
13 13) reflection at 25.7 keV continued. This included
new offset crystals, and substantial fine-tuning of
the optical performance for stability. Notably, the
thermal heat load of the beam from the high-heat-load

SPring-8 DHEIX & SEE
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Figure11 Scans of the RIGI through a small (~0.05 X 0.05
mm?) beam after a burn-in period. The plot shows
total current in pA vs x-position (mm) for several
different z's (see text). The radiation damage is
evident. See text.

monochromator on the stability of the offset crystals

was a significant issue. World-leading resolution of

0.81 to 0.86 meV for a user instrument was obtained

in useful operating conditions and, if the beam was

attenuated, 0.76 meV was possible, consistent with™.

Several samples were measured including user

experiments. A new method of reducing the power

onto the backscattering crystal to obtain better than 0.8

meV resolution with higher rates is now in progress -

this will also be applied to, we expect, achieve 1.3 meV
at the (11 11 11) without attenuation. (Ishikawa &

Baron)

9. A graded-multilayer KB setup

~5 um Micro-focus
was installed which successfully achieved a 44 X 4.1
um® beam size at 17.79 keV at the sample position
of the HR spectrometer with a throughput of ~60%
(>75% peak reflectivity on each multilayer) and a
d-spacing for the coating as small as 22 Angstroms.
The setup time for this is significant (2+ days) as it
requires removing the cylindrical mirror usually used,
and a realignment of much of the beamline (including
manual translation of several transport channel
components). The new KB setup did greatly facilitate
experiments in extreme conditions in DACs, reducing
background from gaskets, allowing the x-ray beam to
easily fit within the laser heated spot, and allowing
a new, through-gasket, geometry to improve rates.
It was greeted with great enthusiasm by the DAC
community working at BL43. (Baron & Ishikawa).
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Figure12 KB Mirror Performance. The top panels give the measured reflectivity of each mirror as a function of position and
grazing angle when the mirror is scanned through a small beam. The main Bragg peak at 14 mrad and the usual
subsidiary maxima are easily visible. The lower panels show the beam profiles measured using a wire scan with the
calculated derivative and a pseudo-Voigt fit. The numbers give the FWHM from the fit.

Collimation & Masks!"®: Several new types of collimation

(Soller slits & related) were installed downstream
sample for high-resolution spectrometer and shown, e.g.
to significantly reduce the scattering from the diamonds
of a DAC cell'”. (Baron, Ishikawa, Fukui & Nakajima,
submitted). In addition, masks were designed for the
sub-meV setup to allow improved count-rates with
good momentum transfer resolution at low Q. These
allowed clean data to be collected at momentum
transfers as low as 0.5 nm ™' at 25.7 keV with sub-meV

resolution. (Ishikawa & Baron).

Medium-Resolution Analyzer Crystals: Two good
analyzer crystals were used (=25 and 27 meV
resolution) and showing reasonable count-rates™.
One notes that the best published data on electronic
excitations before™ had >50 meV resolution, and
similar rates with a much larger solid angle, so
BL43LXU is doing well. The glue failed on one of the
earlier poorer analyzers, but we have already moved
beyond that design. First tests were done with a
combined T-gradient/dispersion-compensated setup

which was found to improve resolution from 260 meV

to better than 60 meV (this is at larger detector offsets
than the 25 meV resolution). Three more analyzers
are now In progress and should be installed early in
2018. (Ishikawa & Baron)

High-Resolution Spectrometer: This operated
reasonably over most of the year, excepting issues
with the granite alignment/floor stability. Early in
2017, the granite was re-aligned by Huber/Oelze but,
then, after that, the alignment drifted again, unusually
quickly, forcing additional work in the summer. The
performance has been mostly reasonable since then.
The fluctuation of the granite stability (some years
very stable, but occasionally not) leads one to wonder
if the problems could be related to floor motion due
to ground-water changes in the gravel layer under
the concrete. Two other issues noted with the
spectrometer include slowing of the response of one
air sensor, and slight (few micron) motion of the
sample associated with the two-theta arm motion. The

responsible company, Huber, has been contacted.
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Figure13 Left: Soller screen mounted near the DAC. Right: Spectra measured from a sample of Re metal at “180 GPa pressure
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Re LA signal at 24 meV is clear. Data from Ikuta, et al, in preparation.

High Resolution Analyzer Crystals: Three new
analyzer crystals were delivered. The performance
was acceptable (~15 meV resolution) but not as good

the best ones received.
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BL12XU
NSRRC

BL12XU is one of the two contact beamlines
operated by National Synchrotron Radiation Research
Center (NSRRC, Taiwan). BL12XU has an undulator
light source and two branches of the mainline and
a sideline (see Fig.l). The mainline has been fully
operational since 2001 and used by many domestic /
international scientists. Inelastic x-ray scattering (IXS)
experiments are mainly performed in BL12XU, and also
several other experiments such as high resolution x-ray
optics experiment and micro-imaging are carried out.
In the side line, hard x-ray photoemission spectroscopy
(HAXPES) is intensively performed. The sideline
is mostly opened for users. Some adjustments and
commissioning are still made by Max-Planck Institute,

Dresden.

Instrumentation:

We made the following upgrading in 2017.

+ KB Mirror up-grading for IXS spectrometer:

We have up-graded a KB mirror locating just
before the sample position in the IXS spectrometer.
The modifications are (i) a longer surface of the
vertical mirror, ensuring a beam reflected in an area
having a uniform curvature, (ii) a new geometry, in
which a well-defined virtual source is available for
the vertical focusing, (iii) a lower glancing angle,
extending the x-ray energy range up to ~ 25 keV, and
(iv) a replacement of dc motors with stepping motors,
having a higher reproducibility of the positions and the

angles. The commissioning was successfully done.

The smallest focus that we have achieved is 6 um
along the vertical axis while 28 um in the horizontal
axis. Nonetheless the vacuum pump is making a
fairly large vibration, affecting the vertical focus. At
present, the routinely available vertical focus is 15 um
but a further effort will be made to minimize such a

vibration, so that a smaller focus will be available.

Experiments:

In 2017, we had 9 experiments of non-resonant
IXS, 11 of resonant IXS (or resonant emission) , 1 of
high-resolution x-ray optics, 2 of micro-imaging, and
7 of HAXPES. Interesting examples are introduced
below.

- Electronic structures and spin states of BaFe,As, and
SrFe,As, probed by x-ray emission spectroscopy at
Fe and As K-absorption edges:

Yamaoka et al. investigated the electronic
structures of carrier-doped (electron or hole)
BaFe,As, and non-doped SrFe,As, by resonant and
nonresonant x-ray emission spectroscopy at Fe and As
K-edges. They found that the electron or hole doping
caused a slight enhancement of Fe K § ' satellite
features correlating to the local magnetic moment.
Furthermore, the pre-edge peak intensity at Fe
K-edge XAS spectra increased with pressure in both
compounds, indicating an increase of the Fe 3d-As 4p
hybridization. It was also found that pressure induced
a discontinuous increase of the pre-peak intensity at
As K-edge in the BaFe,As, systems. These results
may suggest that the Fe 3d-As 4p hybridization plays

Side Line

Main Line

Fig.1. Schematic diagram (top view) of the BL12XU: DM is a diamond monochromator for the sideline, DCM a double crystal
monochromator for the mainline, CM a collimating mirror, HRM a high resolution (channel cut) monochromator, PRP a
phase retarding plate, FM a focusing mirror, and IXS an inelastic x-ray scattering spectrometer.
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Fig.2. New geometry for the upgraded KB mirrors: Without the KB mirrors, the beam is focused into a spot of 80 um (V) and
120 um (H) by a cylindrical collimating mirror (CM) and a toroidal focusing mirror (FM). In the with-KB mirror mode,
FM is detuned so that the beam is reflected at a smaller angle. The vertical and horizontal KB mirrors (VKB/HKB)
collect the beam with a demagnification factor of about 6. Currently available beam size is 15 uym (v) x 28 um (H).

a key role in suppressing the antiferromagnetic order
by the doping or pressure and fluctuation of the local
magnetic moment and the electron-electron correlation
may also play a role on the physical properties of the
iron superconductors. [Yamaoka et al, Phys. Rev. B

96 085129 (2017) ]

+ Electron momentum densities near Dirac cones:
Anisotropic Umklapp scattering and momentum
broadening:

Hiraoka & Nomura investigated the electron
momentum distribution in graphite by ultra-high
resolution Compton scattering (0.02-0.03 atomic units).
The electron momentum distribution was significantly
broadened near Brillouin zone boundaries but a sharp
feature was still observable around Dirac cones. The
broadening well corresponded to the magnitudes of
band gaps along the zone boundaries. In fact, this
effect represents a general variation of the electron
densities in momentum space across the metal-insulator
transitions. The experiments were performed by a

newly developed x-ray Raman spectrometer using 25.5

5 T T (al) L] 5 T T (lb) T )
| FeKpys BaFeAs, Fe KBy 5 ]

® 4p12K 1 4F—oGPa21K ]
g —3GPa, 28K
5 3F 4 3F 3
§ i
i‘ ab 1 2ot 3
g 4 Ak ]

o 1 1 1 0 ]

7020 7040 7060 7080 7020 7040 7060 7080

Emitted photon energy (eV) Emitted photon energy (eV)

Fig.3. XES spectra of Fe compounds related to

unconventional superconductors. K 8’ satellite
intensity provides information of the local spins in Fe
ions [Phys. Rev. B 96 085129 (2017) 1.

keV x-rays. [N. Hiraoka & T. Nomura, Sci. Reports 7:
565 (2017)]

+ Electronic signature of the vacancy ordering in NbO
(Nb30,):

Efimenko et al. investigated the electronic
structure of the vacancy-ordered 4d-transition-metal
monoxide NbO (Nb;O;) using angle-integrated soft-
and hard-x-ray photoelectron spectroscopies as well as

ultraviolet angle-resolved photoelectron spectroscopy.

-150-



Graphite

2a.u.(3.8A1)

LDA p(p)

Arb. Unit.

Fig.4. (Projected) electron momentum densities in graphite
obtained by Compton scattering and LDA band
theory. Momentum densities smoothly decay at M,
where a large band gap exists, while they sharply
drop at K, where the gap is closed (as in Dirac point
in graphene) [Sci. reports, 7: 565 (2017)].

They found that the density-functional-based band-
structure calculations can describe the spectral
features accurately provided that self-interaction
effects are taken into account. In the angle-resolved
spectra they were able to identify the so-called ‘vacancy’
band that characterizes the ordering of the vacancies.
This together with the band-structure results
indicate the important role of the very large inter-
Nb-4d hybridization for the formation of the ordered
vacancies and the high thermal stability of the ordered
structure of niobium monoxide. [A K Efimenko et al,
Phys. Rev. B 96,195112 (2017) ]

National Synchrotron Radiation Research Center
N. Hiraoka®, Y.F. Liao, H. Ishii, M. Yoshimura, K.D. Tsuei
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BL12B2
NSRRC

BL12B2 is one of the two contact beamlines based
on the collaborative Memorandum of Understanding
between National Synchrotron Radiation Research
Center (NSRRC, Taiwan) , Japan Synchrotron
Radiation Research Institute (JASRI) , and RIKEN
SPring-8 Center (RSC) since 1998. The user support
and end station maintenance of the beamlines
have been provided by NSRRC. BL12B2 has been
maintained to serve for material science and protein
crystallography users since 2000. Due to completion
of 3GeV Taiwan Photon Source (TPS) at NSRRC, the
beamtime distribution between these research fields
have been changed. In 2017, the most of the beamtime
has been assigned to material science users. About
75% of the users are from Taiwan. The rest of the
beamtime is shared between international users from

Japan and other places of the world.

The current schematic layout of the beamline
is presented in Figure 1. The beamline is equipped
with collimating mirror (CM) , double crystal
monochromator (DCM) , and focusing mirror (FM) .
The measured spot size and total flux of the beam
is about 250um square and about 15x10" photons
respectively at the protein end station at incident
photon energy of 12keV. Four end stations, EXAFS,
X-ray diffraction, X-ray scattering, and protein
crystallography (PX) end stations, are equipped
tandemly inside the experimental hutch of BL12B2.

SR

The EXAFS experiment is measured using two
ion chambers at EXAFS table located at most upper
stream of the BL12B2 experiment hutch. The users
can carry out experiment by placing their sample
in between these two ion chambers. Temperature
dependent powder x-ray diffraction is measured using
image plate at XRD table located next to the EXAFS
table. X-ray scattering experiment can be carried out
using HUBER six circle diffractometer. The sample
environment of these two experiments can be changed
from 20-400K. High pressure x-ray diffraction is carried
out using CCD camera at protein crystallography table.
Protein crystallography (PX) end station which is
equipped with CCD and SPring-8 standard auto sample
changer system has been installed since 2009. The
user interface software for XRD experiment is SPring-8
standard BSS. The CCD detector has been upgraded
to Raynox MX225-HE in 2014. The fast read out and
wide detection area of the new detector will help user
to collect high quality data. Electrode (AUTOLAB
PGSTAT204 (Metrohm)) is prepared for in-situ

electrochemical experiment.

EXAFS, x-ray diffraction, x-ray scattering end
stations are serving for material science users. The
material science experiments are covering wide area of
topics, such as new material research, energy science,
nano science, geophysical science, etc. In 2017, BL12B2
users have published twelve papers in SCI journals.

Figure 2 and 3 show the selected result from material

b———ny

Fig.1 Schematic layout of BL12B2
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Fig.2 Pressure dependent XRD of Cags)Sros»Ce. Peaks ascribable to (a) 100, (b) 110 and (c) 112 respectively. (d)

Pressure dependence of lattice constants, (d) a and (e) c axis.

science user. Figure 2 shows pressure dependent XRD
spectrum of new graphite superconductor CaysSry;Ce
sample from Prof. Y.Kubozono (Okayama Univ.) .
They have produced a super conducting binary-
elements intercalated graphite, CaxSr,-xC,. The
compound is made by intercalated Sr and Ca into high-
oriented pyrolytic graphite. [P3] These compounds
become superconductor at around 3K. They have
studied its superconducting property along with crystal
structure change under pressure. Figure 3 shows the
in operando XRD results of bismuth particulated anode
under electrochemical sodiation-desodiation process
from Prof. N-L. Wu (NTU) .[P12] The understanding
of microstructural stability during charge-discharge
cycle of active -material particles is crucial for

maintaining the integrity of battery electrodes.

[P3]

Users support had been provided by three local

beamline scientists and one engineer.

Publications

Material Science

[P1]C. Hu, Q. Ma, S-F. Hung, Z-N. Chen, D. Ou, B. Ren,
H. M. Chen*, G. Fu*, and N. Zhen*

“In Situ Electrochemical Production of Ultrathin
Nickel Nanosheets for Hydrogen Evolution
Electrocatalysis” Chem 3 , 122 (2017)

[P2]D. Mikhailova*, Z. Hu, C-Y. Kuo, S. Oswald, K. M.
Mogare, S. Agrestini, J.-F. Lee, C-W. Pao, S-A.
Chen, J-M. Lee, S-C. Haw, J. M. Chen, Y -F. Liao, H.
Ishii, K.-D. Tsuei, A. Senyshyn, and H. Ehrenberg,

“Charge Transfer and Structural Anomaly in
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Fig.3 In operando XRD analysis of Bi anode desodiation. (a) voltage plot (b) XRD patterns (c) intensities of strongest
reflections of different phases, including Bi, NaBi and NazBi Number in (a) mark the moments when the XRD patterns (b)
where acquired.[P12]

Stoichiometric Layered Perovskite Sr.Coyslr,s0,” Energy Mechanical Milling and Wet Milling on
Eur. J. Inorg. Chem. 2017, 587 (2017) St Negative Electrode Materials for Lithium Ion

[P3]S. Nishiyama, H. Fujita, M. Hoshi, X. Miao, T. Terao, Battery” ]. Power Sources 349, 111 (2017)

X. Yang, T. Miyazaki, H. Goto, T. Kagayama, K. [P8]Y.-Y. Li, H-L. Chen, G.-J. Chen, C.-L. Kuo, P.-H.
Shimizu, H. Yamaoka, H. Ishii, Y.-F. Liao, and Y. Hsieh, and W.-S. Hwang, “Investigation of the
Kubozono, “Preparation and Characterization of Defect Structure of Congruent and Fe-doped
a New Graphite Superconductor: Ca,;Sr,5Cs” Sci. LiNbO; Powders Synthesized by the Combustion
Rep.-UK 7, 7436 (2017) Method” Materials 10, 380 (2017)

[P4]A. C. Gandhi and J. G. Lin, “Exchange Bias in [P9]Q. Ma, C. Hu, K. Liu, S.-F. Hung, D. Ou, H. M.
Finite Sized NiO Nanoparticles with Ni Clusters” ]. Chen®, G. Fu*, and N. Zheng, “Identifying the
Magn. Magn. Mater. 424, 221 (2017) Electrocatalytic Sites of Nickel Disulfide in

[P5]A. C. Gandhi, R. Das, F.-C. Chou, and J. G. Lin, Alkaline Hydrogen Evolution Reaction” Nano
“Magnetocrystalline Two-fold Symmetry in Energy 41, 148 (2017)

CaFe,0, Single Crystal” J. Phys.-Condens. Mat. [P10]JH-Y. T. Chen, J-P. Chou, C-Y. Lin, C-W. Hu, Y-
29, 175802 (2017) T. Yang, and T.-Y. Chen, “Heterogeneous Cu-Pd

[P6]A. C. Gandhi and J. G. Lin, “Magnetic Resonance Binary Interface Boosts Stability and Mass Activity
Study of Exchange-biased Ni/NiO Nanoparticles” ]. of Atomic Pt Clusters in the Oxygen Reduction
Phys.-Condens. Mat. 29, 215802 (2017) Reaction” Nanoscale 9, 7207 (2017)

[P7]S.-C. Hou, Y.-F. Su, C.-C. Chang*, C.-W. Hu, T.- [P11] S. Hosokawa*, J. R. Stellhorn, T. Matsushita, N.
Y. Chen, S.-M. Yang, and J.-L. Huang, “The Happo, K. Kimura, K. Hayashi, Y. Ebisu, T. Ozaki,
Synergistic Effects of Combining the High H. Ikemoto, H. Setoyama, T. Okajima, Y. Yoda,
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H. Ishii, Y.-F. Liao, M. Kitaura, and M. Sasaki,
“Impurity Position and Lattice Distortion in a Mn-
doped Bi,Te,; Topological Insulator Investigated
by X-ray Fluorescence Holography and X-ray
Absorption Fine Structure” Phys. Rev. B 96,
214207 (2017)

[P12] C-H. Lim, B. Selvaraj, Y.-F. Song, C-C. Wang, J-
T. Jin, S-S. Huang, C-H. Chuang, H.-S. Sheu, Y.-F.
Liao, and N.-L. Wu, “Insight into Microstructural
and Phase Transformations in Electrochemical
Sodiation-desodiation of a Bismuth Particulate

Anode” J. Mater. Chem. A 5, 21536 (2017)

NSRRC, Taiwan
Y -F. Liao, M. Yoshimura, T. Tatsumi and H. Ishii
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¥ EEEST REEHERE | ERUMARE | B FEZEST APEHERE | BERUMEHE | BHHEE
2008 445 914 380 161
2009 443 929 381 161
2010 550 960 367 170
2011 508 1.058 365 167
2012 483 1.001 371 152 2 24 14 12
2013 426 914 326 138 2 23 18 11
2014 471 1.113 345 176 2 23 20 12
2015 400 1.106 304 142 0 26 21 21
2016 423 1.142 330 161 6 33 20 18
2017 449 1,285 349 173 6 30 25 32
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# | SPring-8 | SACLA
2008 12,686
2009 12,938
2010 14,496
2011 14,758
2012 15,249 758
2013 13,381 678
2014 16,178 830
2015 15,281 1,079
2016 16,113 1,188
2017 17,607 1,219
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Beamline Name Pug\iﬁcg% ~2008 | 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 Total
BLolR] | XAFS (1997.10) 298 59 58 75 65 74 92 75 82 84 15 977
Tecournal 1 1
BL02B1 i Single Crystal Structure Analysis (1997.10) 108 13 19 12 18 36 42 36 40 33 8 365
BL02B2 i Powder Diffraction (1999. 9) 373 65 67 82 59 96 Jal 80 92 68 11 1064
BLO4B1 High Temperature and High Pressure Research  (1997.10) 132 21 21 22 16 20 19 16 16 13 5 301
gLoage | High Energy X-ray Diffraction (1999. 9) 140 26 28 23 28 28 33 37 43 28 9 423
Technical Journal 1 1
BLOBW i High Energy Inelastic Scattering (1997.10) 104 12 12 20 19 15 13 19 14 16 244
BLO9XU i Nuclear Resonant Scattering (1997.10) 92 9 9 13 13 15 15 18 16 14 6 220
BL10XU i High Pressure Research (1997.10) 236 24 35 32 28 21 30 29 29 28 9 501
BL13XU i Surface and Interface Structure (2001. 9) 105 16 18 27 6 16 20 23 34 22 5 292
BL14B? Engineering Science Research Il (2007. 9) 2 16 25 32 36 53 53 60 48 55 16 396
Technical Journal 1 1 1 3
BL19B? Engineering Science Research | (2001.11) 105 20 18 35 53 57 61 63 62 60 17 551
2 Technical Journal 1 1 1 2 5
£ | BL20B2 i Medical and Imaging | (1999. 9) 150 15 17 24 35 28 25 34 24 25 3 380
g BL20XU i Medical and Imaging Il (2001. 9) 78 24 36 27 21 40 44 38 37 25 3 373
3 BLASSU Soft X-ray Spectroscopy of Solid (1998. 4) 240 21 21 25 22 24 31 20 19 20 5 448
Technical Journal 2 2
o
é BL27SU | Soft X-ray Photochemistry (1998. 5) 243 15 24 31 18 4 35 25 35 23 2 492
a |BL28B2 i White Beam X-ray Diffraction (19%9. 9) 72 14 9 15 10 21 18 21 18 25 1 224
BL35XU i High Resolution Inelastic Scattering (2001. 9) 61 5 9 12 8 14 13 16 15 15 3 171
BL37XU Trace Element Analysis (2002.11) 62 12 22 23 13 32 28 32 27 26 4 281
Technical Journal 1 1
BL38B1 | Structural Biology I (2000.10) 228 53 48 48 60 58 48 65 59 34 7 708
BL39XU | Magnetic Materials (1997.10) 130 28 15 19 21 20 25 19 22 30 4 333
BL40B? Structural Biology I (1999. 9) 260 31 44 42 43 70 54 54 58 50 15 721
Technical Journal 1 1 2
BL40XU i High Flux (2000. 4) 65 13 11 13 18 37 21 31 39 24 9 281
BL41XU_{ Structural Biology | (1997.10) 446 78 66 66 53 65 55 60 63 43 9 1004
BL43IR Infrared Materials Science (2000. 4) 53 10 6 8 1 8 il 17 15 20 5 164
BLAEXU Engineering Science Research Il (2000.11) 66 14 20 22 15 37 28 52 49 37 5 345
Technical Journal 1 1 2
BLa7xy | HXPES - MCT (1997.10) 173 27 27 31 17 36 36 27 28 30 7 439
Technical Journal 1 1
BL11XU QST Quantum Dynamics | (1999. 3) 13 13
§ BL14B1 i QST Quantum Dynamics I (19%8. 4) 38 3 3 2 1 1 48
= |BL15XU { WEBRAM (2002. 9) 29 2 1 1 1 1 35
% BL17SU i RIKEN Coherent Soft X-ray Spectroscopy (2005. 9) 5 2 1 7 6 11 12 5 2 3 4 58
5 BL19LXU { RIKEN SR Physics (2002. 9) 5 1 1 2 1 1 11
o | BL22XU : JAEA Actinide Science | (2004. 9) 5 1 6
S [BL23SU | JAEA Actinide Science Il (1998. 6) 42 2 2 2 3 2 53
- 9 BL26B1 { RIKEN Structural Genomics | (2009. 4) 3 8 2 9 5 14 13 2 56
W & |giosge | RIKEN Structural Genomics |l (2009. 4) 1 5 3 5 7 10 7 4 2
£l o Technical Journal 1 1
% i BL29XU { RIKEN Coherent X-ray Optics (2002. 9) 12 1 1 1 15
S | BL32XU i RIKEN Targeted Proteins (2010.10) 5 5 8 9 16 8 13 4 68
7 |BL44B2 | RIKEN Materials Science (1998. 5) 14 6 3 23
BL45XU i RIKEN Structural Biology | (1997.10) 65 11 8 9 6 7 9 13 20 9 2 159
Subtotal 4250 662 701 806 740 997 9N 1014 1046 897 201 12285
BLo3xU | Advanced Softmaterials ~ (2009.11) 1 5 8 24 21 14 17 16 3 109
Technical Journal 35 42 39 36 33 30 215
BLO7LSU | The University-of-Tokyo Outstation Beamline for Materials Science  (2009.11) 1 5 6 10 13 12 18 14 3 82
BL08B? Hyogo Prefecture BM (2005. 9) 1 1 3 6 7 5 5 8 1 37
Technical Journal 7 1 18 7 4 4 4
BL1TXU { QST Quantum Dynamics | 60 7 9 6 13 16 14 8 18 17 3 7
BL12B2 i NSRRC BM (2001. 9) 9% 7 28 13 25 22 21 27 29 22 6 296
BL12XU {NSRRC ID (2003. 2) 26 5 15 10 14 11 16 19 16 22 4 158
BL14B1 i QST Quantum Dynamics Il 77 16 18 16 11 10 15 19 16 18 6 222
$ | BLI5XU | WEBRAM (2001._4) 83 30 35 51 41 61 56 47 58 46 8 516
£ BLIGRe | Sunbeam BM (1999. 9) 31 6 8 6 4 3 6 4 10 8 1 87
£ Technical Journal 2 18 i5 14 8 i5 20 i 93
5 BLIEXU Sunbeam ID (1999. 9) 26 6 6 2 2 2 3 4 11 8 3 73
g Technical Journal 20 19 14 14 21 15 1 104
© |BL22XU : JAEA Actinide Science | 38 8 15 10 10 14 19 15 14 14 6 163
© | BL23SU | JAEA Actinide Science Il 115 23 15 22 20 17 27 19 23 14 8 303
8 BLoaxy | Hvogo Prefecture ID (1998.10) 118 8 5 6 7 8 5 4 5 3 3 172
Technical Journal 11 3 10 3 1 4 32
BL28XU {RISING Il (2012. 4) 3 9 5 5 4 1 27
BL3ILEP : Laser-Electron Photon Il (2013.10) 1 3 2 6
BL32B2 i Pharmaceutical Industry (2002. 9) — (2012. 3) 21 1 2 3 1 28
BL33LEP | Laser-Electron Photon (2000.10) 30 5 8 4 4 4 4 2 2 3 2 68
Toyota (2009. 5) 3 5 2 8 4 10 16 1 49
BL3XU Technical Journal 2 5 4 5 3 4 1 24
BL36XU | Catalytic Reaction Dynamics for Fuel Cell (2013. 1) 1 7 6 7 12 1 34
BL44XU i Macromolecular Assemblies (2000._2) 144 30 21 49 57 58 48 58 48 53 6 572
Subtotal 865 162 188 212 230 272 300 273 315 300 66 3173
BL17SU_: Coherent Soft X-ray Spectroscopy 38 13 12 10 13 3 7 5 8 3 112
@ | BL19LXU : SR Physics 59 11 7 9 11 12 13 9 4 3 138
£ |BL26B1 : Structural Genomics | 123 13 15 7 8 7 4 5 4 1 187
£ |BL26B2_ Structural Genomics II 45 6 19 18 19 13 4 3 7 9 143
& | BL29XU : Coherent X-ray Optics 131 9 16 8 16 15 9 10 14 6 4 238
— | BL32XU :Targeted Proteins 2 9 8 8 7 13 1 48
“Q BL43LXU : Quantum NanoDynamics 1 1 1 3
o |BL44B2 | Materials Science 182 10 9 12 1 14 13 17 14 3 285
BL45XU i Structural Biology | 164 9 8 9 9 11 9 13 12 4 248
Subtotal 742 71 86 75 % 84 67 70 77 30 4 1402
< [ B . PublicUse| _.
< | o 2|Beamline Name Since 2008 2009 2010 201 2012 2013 2014 2015 2016 2017 2018 | Total
2 § HEN [ SXFEL (2016. 3) 2 2
@ |~ @[BL2/BL3 [ XFEL2/XFELI (2012._3) 1 13 27 37 46 34 10 168
Hardware / Software R & D I 379] 32 ] 39] 35] 56 ] 67] 2] 33] 43] 52 8] 756]
NET Sum Total [ 5310]  808]  885] 958 926] 1189] 1085] 1160]  1224] 1083]  225] 14831]
Technical Journal | 2| | | 2| 89| 80| 97| 67| 74| 67] 2| 480
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