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2) XK SO HEETR—LR— http://www-asfmls.eng.osaka—u.acjp/Xtopo/wiki/index php
3) TR XINRTSI74DHER]. BAFERFREE. 54, 1-58 (2012).

4) KKajiwara et al, ISIJ Intemational, Vol. 53 (2013), No. 1, pp. 165—169.

5 KKaijiwara et al, Jounal of Physics: Conference Series, 502 (2013), 012020.
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TR SERRMER| < &k S &SI F/ TR D AT H

TS/ FIZ =
HEAE (KR, UEEX) . BIEXEIRK. HL b oyobay)
ARTEZE(JASRI) ., /NFAEAJASRI

AHAEREO B, BEHFT/MEEZICEET D SPring-8 DE—LSAVIZRBINE-EBRET2IER
L. /MBS OMMEEERBALNCTHILET, BELGMREZREATILTH D, CNETAMRKTIE. A—V
FOORGABFBWMIRGEDFEZERIC. FLOABFEMROFREZTL DD SN BEMBEOHAEELD
BELEMNS, F/EEBO AN IEREBICEERELEMELTHESEEEL TS,

BL17SU ITEWVWTIEIRIILF—2 B FE-FIAMEE (SPELEEM) ZE AL . &L R 2 2 8E (RZE 5 fE AR
22nm) ESRRER A E—RERAVEBINMITONA TS REEZRWT. F/MHREEILHET HEEHARHIDS
BREOREMNZFETCEELEMAILERIN TS, RIET[E, NAFREMIZLEARIVFEMA KADE
RALTWS, FERIE T TNARICT— EENMERBREERL. n EFIROSEDREOEELZIT.
ToRS—YUERMERENEC TSI EEERBRMICBHLMIZLT =,

BL25SU Tld. BELLERGHMRIDHIIThHOhN. SBOBREEH TS, FHI.

(B FIRMEE (PEEM) EETIE. YT H/ MO BEDCHIK I A FTIVAMREERLTLS, TNETIZIT-T
EFfz. L= —/\LRER)AHELI-HIGREDH R AR I A FIORITMA ., L——FE#IL REBRRD
A, ERNIWAPERAKEMERELBFSBIER., BABRLTEBHOIMIILEZRWN /LRSI K
HHEUTIKED Y MEBOBELGE AV ROEVIHERAREBEEICEDH TS, (2. GIGNO FOPx
IPDZEDLE . BEEZEEAD GHz Y/ VDREABBORFELED TS, BE—LFAVIELEME
BUEICKY IREIEN FRRIN TR EE~NDEBRZHEILLT-(2014B HLYERATR) . ——DEED7A
T7ERRIZER I HIF#G IPEEM REZ BIEL . A ELAIE RO ZEZM A BEED R LEOTIVIRDOFIEA.
L—H—DRELLGE ., EREMNTEEMREOM LETV., SHBIEEOROEREERICA T .

(b) 2 RITAEF 7 H(2D-PES)EE TIE. MIFHED LI AADAEFREAESBIELHAPMIED 2 RTEEH
BLlAEhE ZRRAMREON EEL AT FEINEMEINERL . ASTE X BE—LRICL->TERMI#E
BEIEHIBR SN DA, 82 100 um A—F—DEFLEZR A THhNIE, BERITKREL. ZORMETOLF N EFME
- DRBIENTRETH D, SIERTST7A %2 AR ETHRE B, REEDE—LS/ BuEIzEY ., 1
M fEeEE R LS E . $t+ um HfREETOI EER A EFEIREMEE IZ5TEL T 5,

BLO7LSU [ZHEWTIL, BERFEAAAYS A Z RARREREF 2 IEE (DELMA) DRAFEEITOTETLVS,
CDHHERIE. A EFIEMEE (PEEM) DHEEEXHF DZIT T BIRIILF—SREE 2 RTABFREBES
EHEFEBIRILT—D M keV IZBETHAIE TEHHEEZ MUz, DELMA TIEI R L F—ITKFELLGLNTE
50° BEDLWIKADKEAES AN —EIZHEONS:-O. MU/NMEEO TR LORAEFEIFICKLLHEE
BB IR —DREETOEFREOMENAEEL oz, BEFINETEAL. ERERILEVLELEDE
EEEFREEIMGETHEICERTILTLS,

BLA3R [EFNAHEITOE — LT T, TGO SEE L FIFAL M-I E TEL THTO TS, 3BT oiEdR
#1(10000~100 cm’', 1~100 pm, 12~0012 eV) MDJEL Vitgiz 1/ \—L ., YR {3 e & ST AT THhN TS,
TNDIITRE A RIS THEERIDER | LA TIEEAY 2 HILLERL Y, BLA3R THREIL TU VSt fZA e 3.
[ERFRFRCT#H S 3~50 pm DZFEMRREEZERL TL VD, RAFEREAEERER &, 4 1V EUR7UE L)L ERIFL-SERRE®S.
(R BGBRD LR RIS TLVS, BIC, BHRRFEER S XN ER T 5= DifEsn BRI T THY.
SR 9~11 pm DFEETH KF 200 nm DZERSARRERERL TLVD,

F. ARRETIE. CORRERRL. SEOMROREIE S5, 7/31-8/1 2. HLVEIooaMAVICEH
WT. BRARAHNFEMFAAREHEMERRLER T ORI LERELT:,
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1EEA-JASRI
AR, SRR RREL

1. BEHEERIRAL: X BARIMOROE— (X #RIRIROIEE, B X EFEE) [, BT, #F5E5, fid
MR IREERISE, BRI E D IEBITRIAL A EFI B L TRAKD BRI T —ILEL TEFRD 2<DR
REICFIASN TS, ARSI, BFEHARMRE ST X EARIORaE—£ RV -EEH AR OHEE S
Z&%BL T SPring-8 hoDENT-FEDZELIZEBKT 5L, SPring-8 1 2416 LT D REAMET IR CTHIEFT SE
— LM MRER S U BT HL LV A IO RDIREE IO CEEI SRV R RE B HEE T Bk T 52L& By
&L, SPring-8 FIFREIRIKEE— RS LHMEL TL\ SRR THS.

FEEIASHE, (1) XBARIMARIE—O Feims T KU EE AUV -IIZERERCRIERMD /™
DEAMESOFEEREFEL THRAES SWEENRIAEICIMEL, F255AMEOBRLEFIREDIER~ DS,
(2) 5t X AR ARIE—EHAIFZDORRIZXL, FIRETFIEHSDBAPERAEEITS LI KDEHE
FERAROIMENDEH, ()X BARIIORIE—DT—2FEMTIZREAL, IEERETEACBHEN R MTRRR R CiED
SR EL DA BEE 1 TOFE T, JUFELI-FIRAE CEFREEMZEOREIZTRKT S, (4) BAXAFS
HARESFLEEL, X BARIMORIE—BEEE — LMV B LRGBS AR - E—LTI~DFREDEL
OHLWFIFAAZEDIREZIVEED, FERANDBENTEIT, FTHD. AAEREIXFARI OROE—FE
BAMBFERLLTESZRBHILICLEEST, NEFRIDIEELE T HFERELTHIFAL, KEEBHELTLS.

2. ROURTDTY) LATIIARSSIARY IL—TIEUITON - RRVEEREERET D, I\ AAIRDLDIEE
[FHE BER R IG Z BV EAAMED ST (TP, ALK, 1 ROEENETHNRZD LOFETHIH (B
FIRBRATAZIRT), EFRMEABIEPY/ CREN!) 7 LA LB SV IHXAFS EIER (BIEK) , M A FEEIRIKFPD
DA EBIEATERILEY D RZETHE CREN), FRGEIRREEL T T 5 YALO, DISERHT (FRERK), KRk
fiti b DFHEEA') 7IEEID in—situ XAFS EBRI(BEX), HEIZDWVTHRET S FETHS.

- Ren*
SR
Ir 24
kN
E
. o
S|02 S|
2o
- P
2 nm 11.55 11.60 11.65
Energy / keV
1.0 V vs. AglAgCl
E =] f:; = Iradiation
g = 1.5F — Ly
2 = g >
2 S 5 B
g B 5 g
E 210 2 E
2 h 2 o =
k=1 D
l’ -'ﬂjJ 2"‘ g
/ é@r = E
1 £l J—vaLo, emim | £ 5
2 — YLD, (6, TBRfZ| = <t . | K-edge
13043 13063 13082 0.0 — YO (BBRfY ) 09 5 6540 6550 6560 6570
Photon energy (ev) 17030 17080 17045 ) 17065 Photon energy / eV
Photon ensrgy / eV

"7 Photon energy / eV
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HRAES ' SEEL FEEH®

1. SPRUC FEFAE HE; /#EEHREDTIT1ETA

AHERIE. BHAREFREO. TIICERT HIERTHEDEECYIMEATHREL TS, BERMIZIE, K<
FESN-£E. FEHRERE LU, BLYiER. BtER. AEoREmBELCZ O LICHERUSEE. F/R7—)L-
TINA ZAMFIEEMNINIZH =D D EIEHATEXRIZHL T, X #EZD BT BEIIREFEFIFAL T DBEERFL
NILDSRRETEH- #2479 % SPring-8 FIFAE M SIE SRR TH D, Ff=5FIFAE—LS121& BLIXU (RESFE
BEfRE —LS1>) THD,

I SPring—8 H\5 SPring-8 KEAEHEIFE TE DG HHIYIRRIZII> T, HEMIENTFORREICHFEL TLKIED
BETHHETHLTHY., F1 PARESTIETARN\URAABROEA (BLIXU) IZXDFAE—LDEIZ VIR
ZEHL 1=, I5I2, SPring-8 JEASHEINEIRI 285+ S FREEIHT- BRELEERD 16D | A ETFRE X #RE — LS4 D1REIC
DNVT, S§HEDI=1=EBLLDHRE"EFERLT=.

2. RARFAA—DUJ & HFREREEEREPOFAT

IEXKRET — &k S REEERRTEAZEY—ILEL
THEERAL. TORAREFEILKT HIZIE. FKITd~T -
SHEEARE S R FED B S LLETH S,

Z T, SEERET C kA RERERFORIFUEF
R(ETIVI—THEERTFR) & . REEERETOY]
YiLELTERIET REEFREED TS, COFEITEIE.
FEICHFET S CTREEREMOVR) BiEEZHRAT T LE
R CTREGELRRY S 72 DREEICALI-EDTH
%, B1 12, EEMYE CTREELT—2 GHR) #1156
DREBRFDA A= FERETRT . NENTEDIZ
#Y— )L LEEBRL . BT RS Cho-REREDEE
BEYE - REWEEYE (REU OO ZAMHRELE) D
EEZEIZERLTL, 1. KEHTZ L 2REFAA A—2 0 7 OFELH]

3. WFXBARRER D BB~ 1= fEss Rl 2 — Y Rl &l

FHRERD B EILE ST T, MEEAIE 1 — RIS D F S - kY LEEERITDEMNE IR 5 <, FhEL 26
FEEMN LI FEMHEEAR [3DEMEY A MR (KRR AFIEREAMIEZIZAR) VDR 54—
fzo RESHEIRFA A—22 0 ORBETHHLmEL T BLI3XU ZFEERL TL,

SE

1) SPring-8 DFIFHBEIZE S HFREDERRERSE (FAk 25 FF)
URL: http://www.spring8.orjp/ext/ja/spruc/WG_report_201402 pdf

2) Toshio Takahashi et al, Surf Sci. 493 36 (2001).

3) AL 26 FRETFAAITREISHNE (IR rEgdR DY) | SRt —&
URL: http://www.mext.go,jp/a_menu/shinkou/hojyo/kenkyuryouiki/ 1349046 htm
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' EEIRTAFE * HEAXFE: *JASRL/ SPring-8
INE - ER BT Tl ML A HAS

[IFLHIZ] XEERIBERTEICELY, DFOHN BRHES, 51T DT LEFHEIN DZERHICSEED
DFERECIAIICERRG A2 LT, 1L MHFEIFED SRR TIEIERICEETHY, BRI ZETHD. L%
HERENDELINOHARSFI SR CHO->THY, TRILF—Zi—brE, AERIG, WERR, EEREL -
LRI LGS E D USRI E DEED IR S IE RN CEMNTELRLVHARTF A THS.

(2D B ARR(E, EFEROHEESHA, T BESXEEINEREBEDFIAICES: (1) BESER
1 () YEBRHEENTICHIT D, B, ERTIRED N FOERE; Q) EAEER2RIEDZT DGR, @)
DFOEET (T IHRLIEEMHERED SFRERT, 6) N FIHEROEM MERS KUMRERETA L 518
ISR, 72E D FIRIVEIIZD FREBEGFIAEROEEE BREL TLS. (EEEDBETFIAAFRERSZICH
DIELCGEITTEDFIFARIE, 9754051 SPring-8 DEELLFIRTEEERCRED T —FMNHE 51 EEBIREL
THIT, HEERAIERAL, EEDOSMHREE, YA M R— D FEEIZAEITTERIL TLVS.

CESIRE] 2010 FEMSRBALIE— LS/ ABLEDTOD TN &5, i MERD BitEX SIS T
EDOFRFRAMREELTHAL, SRR SE . FTBROFHEL S G- TE . 7oPal—48+J—VTL—hEk
HFREE LA EHET- BLAXU DEURA U EFERISETHREE, G50, ST7—HKWBHTE//0A—25k
REEA - BL02B1 DKE! IP/CCD #&H28ZFIFAL T, 10 um LITF~HT um DY A XD FER#ER—HLIZ M5y N
#ERIEL T, BELIREIRERA TEAREN B HRIN TLVS.

RADZERRELL T, F/3(0 Y/ 2RO EBBEHRTO—)LE ", Keggin BI7R BRI ZE DS =T
BHDTSHMEEY?, L DM NEHEROBIERTE, FHILICBEIL TS,

[CREASERFIFICEITT] REEEO LR CTISICEIEE TR I v I ADEAEHE — LA FIARTEES AN, &
FEMEL F/ R — L IREOREEEIED DIV IME T HIEEEEM R B MEIZD E RA U RTHRIICEY ZDFEFE
BigER L TSR ATEEE R D TH DI, SHIZEAE—L U RAE—LZE R V=, HILLWXEREREHAED BRRE #A
b,

BLAOXU Tl&H IO YA XDy MESRE . L—F Moy T iAKWz CRIFLI-FE. v IBEHtE — L%
BBE9 5 &2 kB BfERXIREIASEER ZA B SN TLVS O, BLO2B1 Tl BETHE —LERHALfzL—H —FhBE,
Ei5. WS E DML EEXREGE CRE TR EBLI BIEIN TS, S5, SREBISRI—EAEE B
AR FHEERDOE URA U NEEEERAERE ST O RIZAT, F M VEVRTUE L EILOACTEIRDELT=.
EEERADZEED BRI TATES T THD.

SE

1) J.Wuy, T. Suzuki, J-H. Choi, N. Yasuda, K. Noguchi, H. Hirai, H. Kawagishi, Tetrahedron Lett, 2013, 54, 4900-4902.
2)  Z. Zhang, M. Sadakane, T. Murayama, S. Izumi, N. Yasuda, N. Sakaguchi, W. Ueda, /norg. Chem, 2014, 53 903-911.
3) Y. Fukuyama, N. Yasuda, S. Kimura, M. Takata, J. Phys. Soc. Jpn, 2013, 82 114608.
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REEN\IVIBD D FDOBEE BEREEESHE /1 —F (ER) RELIZEL > TV D S EEWIETHSE
EA 5. TOEEEISERELLE DEHEY TN I—DERERELZLTEY . ThoDEEL B EL i D1ERA
fRERAS, TOMBEEBIRT SFIR/ 1A < TUT7 L DOREE Bi5d f=0HIZI&. VI REEDEEARIUEFRAIR
THd. NoDREEDBEHARICIE. BIEE-SITRILF—DOMEE X BEAVXEREEE Kray
Reflectivity, XRAHINHAGIXEREIHT (Grazing Incidence X-ray Diffraction, GIXD);EM IEEI B AR FEL LD, LA
TIZ. F4HYBL37TXU, BL3IXU, BLA6XU [ZHLNTITozSE S FRIKEED YV 7 N FREDEE T O RAZHII DUV THA
N5,
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(©

SERE [fERECRONGZV/\IEDIEMES]
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o Tz, —A TTIIYI F—LIFEETHIET, BELIZVYF—LD refold LTULBHEFIESRIIN =,
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EizSm [E kS mElsh 5RmEERSFOBRGEER]

10X/ NTz SIS0,/ TREILEE TILARE Kh o5 REEETH S, ILAFEEIC, RIEKRE
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SPring-8 IZH T 5 En FEiE - REMATDEIREFFE

SPRUC B4\ FEE KBNS
KR 27 F. GR)IELK

SPring-8 MEHEE X #RIL. BMEEL. BHFET, BHAISE N EDETHHRL. DB, 355 - BEMH. ZL
TEAMHLGE L LTSRN IN B - BN FSEMAOME - BERICENELRTY, &H FEE- Rt
FRAL. SPring-8 DcimatiRlLAT & FERICBEH AR LT o>TLET, LUbif. @ SPring-8 REASHET
BRI SN BE LLEEEFIFA L= E. @ SO E—LSA U EBEIIZE S EER - T—2#m%. @ KEE
EAAF IR/ FRT 49 AHRDT=HDZERH T, @ X 841 A—D T Hil, IS XERERFT GIXD) i -
NS N X HREREL (GISAXS) &, XHERREIZE OR) i, &% - RED X FRAFAERENIE XPCS) i&. X #RA A—
DTk, BRESIGE FIINDIEE. X ELEFOIIHT XPS) ik, X iSRS (XAFS) figimix) 75 & DEHRIFEX
([CERD HDHEFEOHAREERRE LTEEIL TLET, SPring8 S UiRIU™) ATIIAMRED 11— —Dih
DFAERRD—BERENMFT,

Research group on polymer surfaces and thin films, SPRUC / (Representative) Atsushi TAKAHARA, Ph.D. and (Vice
representative) Sono SASAKI, Ph.D.: The goal of this group is to exchange information and to have discussion on the
advanced utilization of SPring-8 with respect to which are important subjects for present and future researches on
thinfilm and/or surface structures of organic and polymeric materials: 1D New experimental methods utilizing a
next-generation light source of SPring-8 II, @ Advanced measurement and data-analysis methods for complimentary
utilization of several beamlines, 3 Experimental technique for researches on hierarchical structure dynamics / kinetics and
@ X-ray imaging technique. The member of this group may be interested in the following methods: grazing-incidence
X-ray diffraction (GIXD), grazing-incidence small-angle X-ray scattering (GISAXS), X-ray reflectivity (XR), X-ray photon
correlation spectroscopy (XPCS), X-ray imaging methods, a various kind of spectroscopic methods (infrared (IR)
spectroscopy, X-ray photoelectron spectroscopy (XPS), X-ray absorption fine structure (XAFS)) and so on. Some
researches which have recently carried out by the members will be presented at poster session.

{DiEit vl

(1) REERIR U 24 = FERERSFOREHERAEIED < BEEESHE
WREAN" THER'?, BHREREE' Kevin L Wite?, € &3 AH 7°® RAEZT? BEEX'?
IV 3%V IR E"? (AKBRT, 2hKRS5cET, °JASRI)
BEIRFIELERYLUDA 2 R PD]) FERNIEN-TENE. SLESIFEERT b, BEEEEX
st (OPV) @ n &S E LTIRL S ALLTULNS, BATTRARICALSNTULNS 0PV 1L p BB & n B
DL AT OEER TN LIEBEEZE L TUL\SH, BHEONEMEE BT THAH-HESUFIEDM LIEH
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Inelastic X-ray Scattering: Advanced Tools for Basic Science and Transformative Technology
(Materials Structure Group 1)

A. Baron™, M. Brancewicz', D. Ishikawa', M. Itou’, K. Okada, Y. Sakurai',S. Tsutsui’, H. Uchiyama, Y. Yoda®

! Japan Synchrotron Radiation Research Institute, > RIKEN SPring-8 Center

The Materials Structure Group Il operates three beamlines (BLO8W, BL09XU, BL35XU) and provides users with
world-leading instruments for inelastic X-ray scattering and nuclear resonance scattering. User programs cover a wide
spectrum from fundamental research to innovative technology, including earth science, protein dynamics, energy science,
and technology. This poster will show the beamline capabilities and discuss future opportunities.

BLO8BW: High Energy Inelastic Scattering

BLOBW is designed for high-energy inelastic X-ray scattering (Compton scattering) with linearly or elliptically
polarized X-rays in the energy range of 100 - 300 keV. Compton scattering is a unique probe of electronic ground-states and
provides direct information on electronic states of materials. With the magnetic option, the probe measures the
spin-polarized electron states and spin moments in ferro- or ferrimagnetic materials. Latest research includes the spin
structure of single molecular magnets* and the nature of nano-confined water’. Synchrotron-based Compton scattering
imaging is developed for in-situ and operando observation of product-level batteries under the JST program of
“Development of Systems and Technology for Advanced Measurements and Analysis.”

BLO9XU: Nuclear Resonant Scattering

BL0O9XU is for nuclear resonant scattering. A well-collimated and small beam of X-rays allow Mdsshauer spectroscopy
under extreme conditions and under diffraction conditions. The nuclear resonant vibrational spectroscopy (NRVS) of the
Mésshauer isotopes also gives unique information of the local dynamics of hard and soft materials*®. The most active
research is on biological macromolecules using the NRVS technique, which include the Fe(IV)=0 intermediate of a
mononuclear non-hem iron enzyme and the enzymic active center in hydrogenase. The NRVS technique provides a novel
approach for many macromolecular processes in life and energy sciences.

BL35XU: High Resolution Inelastic X-Ray Scattering

BL35XU uses high resolution inelastic scattering to investigate atomic motions at THz frequencies. It moves beyond
neutrons studies to small (u-gram) samples and offers a unique window for understanding liquid dynamics. There is a
strong user program (several groups) investigating the elastic properties of geologically relevant materials in extreme
conditions, pressures, say 5-170 GPa and temperatures up to ~3000K. Recent work also included a model of the D" layer
near the Earth's mantle’. Meanwhile, investigations of phonons in crystals include the investigation of phonon softening
associated with phase transitions, the relation of elastic properties with electronic fluctuations, models of ferroelectrics®, and
investigation of superconductors and cage compounds. Work with liquids, including basic properties of simple liquids,
mixtures, transverse phonon modes and also investigation of more complex, multi-component liquids, is ongoing.

References:
1) Aniruddha Deb et al., JACS 136, 4889 (2014).
2) G F. Reiter etal., PRL 111, 036803 (2013).
3) Shaun. D. Wong et al., Nature 499, 320 (2013).
4) S. Kamali et al., Angew. Chem. Int. Ed. 52, 724 (2013).
5) K. Park et al., Angew. Chem. Int. Ed. 52, 1294 (2013).
6) K. Park etal., PNAS 110, 6275 (2013).
7) Akira Yoneda, Hiroshi Fukui, Fang Xu et al., Nat. Commun. 5, Article Number 3453 (2014).
8) A. K. Tagantsev, K. Vaideeswaran, S. B. Vakhrushev et al., Nat. Commun. 4, Article Number 2229 (2013).
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1) Ueno, G, et al, (2006). J. Struct. Funct Genomics. 1, 15-22.
2) Okazaki, N, et al, (2008). J. Synchrotron Rad. 15, 288-291.
3) Murakami, H., et al, (2012). J. Appl Cryst 45, 234-238.
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1) NamD, etal: Physical Review Letters, 110, 098103 (2013).
2) Suzuki A, et al.: Physical Review Letters, 112, 053903 (2014).
3) Matsuyama S, et al.: Journal of Physics: Conference Series, 463, 012017 (2013).
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Next Generation Beamline for Inelastic X—Ray Scattering

Commissioning & Beginning Exper iments

SPring-8: RIKEN & JASRI

Beamline 43LXU, the RIKEN Quantum NanoDynamics Beamline, is commissioning and beginning to
do first test experiments. This beamline takes advantage of SPring-8's strengths (8 GeV energy,
flexible electron lattice, long straight sections, small-gap in-vacuum insertion devices, long experience
with high-heat-load and high-performance beamline components and sophisticated optics) to create a
uniquely powerful instrument for non-resonant inelastic x-ray scattering. The goal of this beamline is
meV-resolution access to both electronic and atomic dynamics (the complete electronic S(Q,®)) and
correlations there-of on over atomic length scales. It has two spectrometers, one high-resolution
spectrometer with resolution between 0.75 meV and 8 meV and a medium resolution spectrometer for
resolution between 10 and 50 meV with large-solid-angle analyzers. See the figure below, and [1]. The
high resolution spectrometer is now largely in operation while the analyzers for the medium resolution
spectrometer are being developed. At 22 keV, the flux on the same is ~5 times that of a standard ID,
and work is continuing to improve it to the full x10. The poster will present the beamline status and

progress.

[1] A. Q R Baron, SPring-8 Information Newsletter, 15 (2010) 14. http:/user.spring8.or.jp/sp8info/?p=3138
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Figure: Layout of the RIKEN Quantum NanoDynamics Beamline, BL43LXU
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[BE 3K
(1) Y. Tamenori, “Development of a differential pumping system of soft X—ray beamline for the windowless experiments under the
normal atmospheric pressure condition” J. Synchrotron. Rad 17, 243-249 (7-pages) (2010)
(2) Y. Tamenoti, M. Morita, and T. Nakamura, “Two dimensional approach to fluorescence yield XANES measurement using
silicon—drift detector” J Synchrotron Rad 18, 747-752 (6—pages) (2011)
(3) Y. Tamenori, “Electron yield soft X—ray photoabsorption spectroscopy under normal ambient pressure condition”
J. Synchrotron Rad. 20, 419-425 (7-pages) (2013)
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FREOHSENRICKERNGFEE LT, BEHEICE D X RESAZEE (XMCD: X-ray Magnetic Circular
Dichroism) SEE&ASERIN TS,

(L, B X #R MCD OO MM AR A EF T KR
S, SRR DU TE X # MCD ARIE Sh b &
512t o1z, —A, EXX#EMCD EERMERT B(ZDh.,
A D LAKATHROREEME A A AL, S 512, EFHMEA
TE. SREEEIMELE LY SME TORIE=—XHUEML
TW%, HRDOBEIEEREHIERT 5L, 8 T VRN
BHAOHAN—RHTHIH. . KEOKSILHEE
Diamond T 14 T =&Y U v ;0 XMCD SEEREEH EE (R
Shtz [ CO&SLTRBIEER TRy b EEHEE) #H
W=RIE D AT LITESFEED XMCD E5%1851=HIZEN
TULAH, 20T B2 HHESRIEI CHEAADT-IZI37 YLR
W5 EFIFA L8R X #& MCD BIEBIH ORI LETH D,
Z T BRIFHERAXIEE—LT A U(BL2SSU)IZEVT,
PNVAT T 20y b EFUV-3ERESER X R MCD RIFERAT DR
FEMHRITHERFTTITUBREFE TITHRKR 40T (40 BAVX)
D7 )L AR5 FAL V=88 X #% MCD SRIRERAT BRI R L .
Z OISR ELERRICERL TS [2-5), AT RR 2 —F&K
Tl 7 YLRSRFEISEN X $% MCD AIERiTE . BRI 1 BL25SU (S L7z 40 T /L ASESAK X
~DIGRERENT %, MCD SO,

-

Load lock chamber l

(E5E%] ABTZRRAFEIL. 2008 £EE GIGNO TO UM, RIBHE (ZERFAZE B: 21340107, 23340094, ELAREAZE S
23224009 D 3HREZ T FALKRFEBAHBITRT- BHUEZB0R. ISBRIERIR, FORAPYMEZRT- S8 —
HABIELH . JASRI RZY I EDERZED T TEMLEL =,

[SE3G]
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SPring-8 M & 5 HE=HABET IR DEIEE - STRILF—XBROFIAICEY. EIFT0 774 ILHWESH S
TR B - TEILI 7 AWE & W > - IERE B DEEAT IR E LS T p LiEIFT= [1,2], a5, SPring-8 12
HBUOTEHREE X RERU =D MBI - L Df8iTE TXPDF (X735 v I E—9 OFEDEEIIKTEFE LU VR
WMETADI LMD, FEREWMELGLT. VIRF—, T, BHEME. F/ HERERLGHMEISER SN DD
% [34

CD& 31, XPDF (IR GHMHOEBERMTEATE LTEELDDHHH. EMHIZIEZ L OTREIEFNTL
1=, HAHTRITER LIBRZTALGLVDIRETHD, TTRERMDHLHBETETATT & U TIIIEiERHE
SR E IR T 5 XAFS AVE < ER L. XPDF & XAFS DHEM#HIEFIAEEATLDB], LHL. HEEHIEERAR
MHOEE L MEEDFRDBIRERF LANILE L UF / R —)LTEET 5= ZIETTHRERMED 5 & EEHRN
RIEF T ELL S,

RIEBEF CRBERMED HLELEMHEEFERE [ SO0 & LTI EB T HRFORIURAETD 2
DOIRIIX—DEELT—2 DES EEFT
3 X BREEFELENH SN TULSH, ZTOE
BB LUFETOE g SO SE ERINTLY
BEIFELD =LY, ELIC, RIUmEETD
EERT, #BEICHS LEVENLRDDIRE
HgEThlY . BEIHFEST HEMEELRD D
HENA R)\—T v FTEEEHT 5%
WL g 2 ELNH D,

ZZT. BARBE—LSATHS
BL13XU IZHWLT, B1ITTRT LF 7+ 54
HiERmE AV EEE BRI A T L
[BIOBRE - Bl & 1T ofzo THEETIS. DVD 1 BLISKU [CBE SN M RI—Ty b X SSRGS R
MELGEOBETETIIVESEIZCRREIL TN, @: Rk, (b): E=LR Y 7° ©: YU IIVRHEZEF ¥ —,
STl BB LSS - d): 7FoA FHEREEZEF v/ \—, (e): Nal #HizR
DNTHENT Do

(3] ABIZBAFEIL. 2011 £ GIGNO TO UM, RIBFE (ZARFAZE B: 243501 11) DHRE ST ILEAFHEF
AR EIT 0%, BRAKFIEFE M) HethBaRE IO, JASRI RBY D EDHERARD FTRMELEL,

(ZE30HK]

[1] S. Kohara et al,, Science 303, 1649 (2004).
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AENENEFHH (ARPES) (. BEHADEEFH > FAREERRIT 5FE£THSD, ARPES DBRIFEIZIE,
BE, #mm LLEDHEMRELEERAROONDE, ZOFEY A ADFHIT. B EFPEDIEEELEIE
REimoTLVS, RREMLGLVMEDSS. KELGEFEROBREH LV ENZL, BRI ERTIME
DERINIBRIC. TOEFREFEEIZERT 5 2 ENTENE., MEORITHIEDRRERIC DN S,
ARPES [ZAKZGBERAWELGIEERE LT, AERIOFEFERORREN H S, ARPES AIETIE, FHEREEE
B1=ODEERIG, HEFHHTER T BHARDARIE L & WL\ -REEREIT S BN H DM, hidE Imm 2T
B 5 ADFFHIR L TITD T & IIRERDBAN TIFEE LM o=, F-, HSERELRDIFEITIE. Imm LR
DHARRY bE, BIEICHAHE IS VI RTHREZENHLLEWSEREHD, LHL., TEOBEH R TIX
100um FREDHRARY bEFEHZEITRZTHY. 10um HALIE um BBEOHXR R Y FTH-TH. WBiHE 7
S ADBLEHES Z R BONBAREEN DD, CDE ST A Y A E—LEALVIL, 100um LD
DAENFIREIZA % LHFINDA, FNEERT 51-0IC(F, LiROREE#ZE/ NS5t ot L TT S #dti 7
ST DRENHD, AFEKRTIE, 100um ORE SOFFH X LT ARPES AIEZFT 51612, FHALH BL2SSU T
FAFE LT-BidliZiREd 5. F7-. FHERIIC 10um OFHDBIEZEIRT 5 -ODHEAEH &£ BT RS,

BRITFET . BEEP TRV BEEROEFRAEF51-01, FEERRERRE L1, HkDERERIE 1mm
LLEDGFEREIEE L= D TH 1A ERDEFBROBGE., FFIEERZAVAREEZITI Z &2k >T100pm
LITORBOERMNAIRETH D, Ff-. BRLLEHEEELE—LARY MIMESHET 510, RLHFE
IR E ALV SRIERO R T LERF LTZ[2l, ChoDAEEAL. FC, 120pm x 100pum x 80um DX
E 30 Si BfERD ARPES BIEICEEILT[3], & CTAIEIZRAULVERX#R (~880eV) M E—LEZEIEHE 40um
X 1 65um THoTz, HARIL, &5I1Z 10um FBREDFHE CRIEMREL DA T LDEEE BIZIC. SiEOEN
BOBAZESEERREE L TS, BHRD 100um O SiHERNBE., ERELRIZES XBSIIIZEST
ERAGIEND S CTHERT A2 EMNTEA. 10um DO TITARHERAEE L < 11 b EFEEhD, I T
HEFERFICK > THERA L Z T DZE THERT 52 & ZBRIIC. ARPES EEITHAAD Z EMNTESTRITERT
BIORAIEERHHTEE (RFA) ZBIFELT=, RFA DHIEL . AEFEHHEDBIEF£HRET 5.

[3i%%] ABAZEERFEIL. 2010 £ GIGNO O /M, RIFFE (EHEZE C: 23600017) DIEEZITTEMLEL
1=

(SE3GH]

[1] T. Muro et al., Rev. Sci. Instrum. 81, 043901 (2010).
[2] T. Muro et al., Rev. Sci. Instrum. 80, 053901 (2009).
[3] T. Muro et al., J. Synchrotron Rad. 18, 879 (2011).
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FRIMA RIS 5 SRR O FEFE
BRI ETT o 5— FUTTIRIEENTT WA St

FNRHIE. P FREIOEFIRENIZE L T, MEOHEROCRESIREICET AR E{TLCEMNTE, £ ET
RILX—DEFEEE L THEOETFIREEZNS Z ENTE ST ET HRAELBFOMEIFIASN TN,
BRIE T/ A= PIA—F—DEBSERETIEFREDTNARY MVAIEEITI ZENTED LS. FMNaES
IHEBEDORFEEITOTLVS,

BRDFNNIEED—DTHAFINEHSICE L. LOADRHYIZI S—ThRERFHAIEMESE L TH
NDHEITOFET, VB, M NEHORIEL TREE 455, ZERIMRRE I HRDIESE - O TRFE DA
TNNITERARLV =D, EFICE > THBREINT, Fum (& EF D, —A. BITHHAAEEZFF DRy N
HOFNDII T DRBITIERICKE L, F/ A— bMLA—F—DERDRRENDE L SN TS, FRIMEET
BEFASNSABNRIET O—/N\—F TEE DEERITIRTH D FIMETI I DHERGTIRE LR TEED
2 HIA LB, FR HFRL TOSIEEENNEEL. T/ A— LA —F —D RS REEE ER T DT DEEE
S TEMEESNOMIE . FINARINILBIEEITS FTIR HEEZLAHHE THEEL (1], SiEERVEE T
A—27 5l SRS KA T DT EITRY . F/ AL A—F —DZERAFRREL IRFRED FTFNAR TN VBRI DL E
AIREICT %, B 1 ZRITEEDERR, HAIFEENDTETH S, AHEITHOTHEHE. SEAFEREI A>TV,
AFM OTR—D (TS50 FAICEREL TEY .. 70— &kifh o OERELLE mTEEA b D kT E TS, MCT
(HegCdTe) #&HHERTHRHT 5, TA—J St S DMETREEHHE S L . 70— AFAOEHREA S D EEL 2 XA
9 51=. TO0—T DIREEFIALI-ZRONETo TS, BRI, To—J SR DAHBELTEY., To—
T LMD BEREA BN B &R TR Y B, — A, IS LISV D BRELSE(E. . BEEE CLEBIL TR T B, CELVEF
RALT. 7o—7 OiREH LTI ZAL T DS EO VI 7o T TRYHL T/ 4—Dz 05 S LEAIEL.
T—IEBLTRARIMNVETET %, DI 5—FHF & L TURDHER. 70— 5D 100 nm FREOEEIC
BT RIS R E R -, F1-. £BIREFIAL TR HEL 1To7=E 25, 9-12 um DIREMBEEHTZH
SEREE 200 nm THoTzo CNITRRDE LT 1/50 (TAEBL. KRKYBLFESTE, Fi=. COREMBEE T8RS
BEEF A VEHDEEBARI ML DRIEL T,

(E415E) AHAZEREFEE. 2008 £ GIGNO O b, RIFAE (BAEHIZT C: 24540340) . SFRK 24 FFE A AREEFHHIT
FRIREDHEEZIT, P K- AR —#EZER, JASRI R2y 7 LD HERAED FTERLELT =,
(S]] Y. Ikemoto et al.: Opt. Commun. 285 (2012) 2212.

Lock-in Amplifier

MCT Detector liw, 2w / J ) !\-‘I('.T
. ) , ) .! Pm'u!'h:llit"] 1 D“,!i:‘ } '(._Il.\”..lnjl&l-ilztl
I Oscilloscope I = ¢ Tt ';'
Beam Splitter \-_"' s 2 a8 2k
(ZnSe) «—> "
. % o 7l
IR-SR N e
T
=1 I _
=2 Movable Mirror
o
g A B .
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= | 4
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M1 ()EEEIEREDAFROERRE. (A EENTE
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JASRI- FIFEFFAEESFT] 2FEN

XHREAWA A—=D U J1E, SHONEMEEZIEIRT “B5” TN ARETHY . SBFETHRRLEHAFE
DEFEIMTHNTE =, &£ Yblt, X Computed Tomography(CT)IZHER SN 3 & 574 3 RITalfRbidffid, &
EBHAMNEZBIZT 5 Z LA TELUVRIENZRYIDNEMEE & IFIRIEN D 3 RITTEHRET D ENAIRETHY . &
HOIEEREE I BRI RGEHARMT & > TS,

SPring-8 DEEEMETEERALD Z &IZL Y. BULERIDHEEE K HEE. S R C L DAE. TEMH
DEUEEAATEEL 12D, LA LEHA S, SR OEEERERARIZ5 IEHT=OICE, ZNTNOEF Xt
L CREGEHAIFEEEERT 20BN H D, HlZIE. EARCIRKIEEE o 1=L v S FHRIKEIHDIEE. BEht
FRAWTITHN TS X #8740 O CT TIEEEEES & MREREFI 59 55D KE SEDOMREICL Y., +57
BERTZ1T O C & ITHEALY,

FIT. ZOESHFHRRHI R LT, SlAMED  [Stendard setup for Xray laminography
EEERERARICEIZH L, 3 KTt aoen | - .
TELRNXRS S/ TS5 T74—THB[L. XT3
/957 4—DE%EFigl SRS, COXESII/Y
ST74—=FERAWNS I LIZKY ., XY/ B CT TlE
TRFELTHFRKDFARTEH. BDERIZHUVTIERR
ETTONEMEEZ 3RTAIFUET 52 ENTES [2
ShIs, BEHERLEHEDERILIZEY, SB[ IS
L\EF‘aﬁ?:‘ﬁEﬁE’G@iﬂllib‘ﬁﬁ_‘é_t7297‘5 Y, ATk \ QK:Y | N
ORI L TH STGTRREATS CEDTRETH (g1 x 95 3/ 457« —DRRBE L FARKGHORER
% [3o

XS/ T574—DMIZH, XEEIA/OCTIZEWT 1AESH=Y 05 TITS 2 EMAIRELEE X 77
440 CT O 4%, CTWI /55 74—D&SIEHHD 3 Rk E EEICBAEET 2FETITHLDY,
EHER AR EA AN D EIFHRES T 5 2 LTk Y. DA AMF I U R % 3 RITMITEHRIT 5 2 EAAIEEE LT
E—LA A= T E0F BoE. MBI L TRliidd A—C U Fik) ORFEET>TETLS, Th
LA A=V UTFEOFRENDEL L, A——D——XIEZA5=HDEDNDTEHLHY., A —F—HoNELEFEE
BRIZ 74— RNy DT BT ET, FIRA A—P U FEOBRRECAERMOEE/LEToTETIVS,

EKRTIE XS/ U574 —%WRD, AFRFIT O TS XBAA—DUTH#R—R E L= 3 XoTrlfiit
B DB ORI DLNTIENT S,

!nsi_de_ of If.__: chip

(F%%] ABAZBAFISL. 2009 £ GIGNO TP /b, BHFEEFHZLB GREES: 25790092, Tk 25-26 FRDIZK
3 EEZIT RSN EL =,

(&3]
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BRE. SPring-8 TITWEED/ VLR tEZEFIFAL-FEAMEAED L OO DE—LSA U TIThN A LTS,
TGS, LR EFIAL 1= pump-probe BRI EERIE Tl SPring-8 275 )Ls \U FBErf A B X g2 L
IILRBND D BT LR DHEREHTEICL - T, REMICHET ULRIBTHSE+ ps TTORRES
fREEZEIRT AL KD, COWMEL/ ILADIREHELICIE, —fRIZIX HEERIESICERLESRY — AL
3. [XEEFIV\—ZFIFAT 5 1L2DDFEN LGNS, BIETIEHERLES 7 )L ULRFIDERREYE+9275E
RMEREE ORI MELLY | RHBRO RN S AR TF AN RON TLES, —A. FE TITIRHER
PREEIFNBLEINT, A A—D T TU—MIRFBSN S HEINREED BRI FIRATE L. EHRT 5%
ZRIZHIREAVEL V=8 . LYUIELEERRFENBEEHAIRETH D, LA X #EFIv/ \—IZ LAY HU BRI kHz
[ZBFE->TULVSELSEEmA B 0Tz, SOV HELERE S RERE COFEIMEL — —DHEY R FKEE FFEET
HY. X EFvN\—IBEEIEL — — L DA EH I L ABENEEHAI ZERSN TE Tz, — A, IHFETITHRYIR
LSO B+~ BB kHz DBEIEIERSE A 1=/ ULAL—F —D\thiRS N, Ef-. e ESATRESEFIFAL=
FERDRIESN B E . KUEHRYRLIE X 82T )L L ZADIREHLASREESN TETVS,

ERIE SoDERISHEL T, LUBLD XUV ELEREZ §52 L5 BRIEL TXBFav/ \—DRFEIToT=,
ZDHER. TAEFE TIZ, SPring-8 DRERIEKECHS 208.8kHz ETHIY HURELREES = LT HBIZRIIL TLVA,
TR AR CRIFELT= X ##F 3/ 8\ —IZ&> T, SPring-8 D E—RiB#akH X ##F3v/8—I12&% SPring-8 1[I

1ED X Y LOBRFTHD. DT ILNAUFUYHELOMEX7THIEETHY . Z<LOBFSEBIEIZ(E
+RGUIVHELHEETESEEZ TS,

ARRAA—FRTIE, KB THENLE X BFav/—0tiz, FEAIEDERIZEZ D CNETIZH
ELEBIRLF—X BRAXKEFIyvA—D EEZRIGFIvN—ZFDRBNZETL., ChoZisALEFS 3
ERFEOBNZEITI,

(3545%] ARAZEEAZE(L. 2009 £/ GIGNO TOP /MDD 1542+, THFEIELTITA JASRI R 2 I ED HERAR
DT TEMLELT=,
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X#RF 3w/ —I2& B, SPring-8 1[I 1ED X #RU1Y H LOBTF, ()IFEIYH LAT, (0)I3LNYH L&, I
L E CEIER SN D X UL A DRSS,
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EX#RF/E—LIZKSD XMCD #SA A—2 5 / B f# AT
JASRI- FFFFANEEST $BAEER

EHE—LZFRAV XA NAEIE. MEOEFIRECHME T IBMERTT 51-00ENETO0—TTH 5,
SPring-8 BL3XU HEMMBIE—LS A U TlE, BEXIET/ EXE—LIZL D XAFS BLUXIFHSHA_G&M
(XMCD) BIEDT-5HNEERR T— 3 Uh B S, 2011 £ 5 AL YHEFRIBIGMEESh TS [1-3l, &R T
—3 3 VU TIEKB 24 TDENI 5—I2& Y. 100nm E . T5 94 R ~10"° photons/s DESREEENE—LE.
300 nm &, ~10% photons/s D& 75 v REHE—LAY5~16 keV DI RILF—IZHWVTHIETE S, ZOE
—LZRAWT, 3dBBLRE. 1k, LU 5d EERETHED XM EMEIRETHY . AEHFRD
{LEERENTIDBEL (L LHET IRENFONTIVS (4], Ff=. BERDFAVYEL FBHBFEHETHILT
MR L= E—LAE SN, HUNRHEAOE—DHR T/ M AFRFITDLTOH XMCD f#fr, 7250 05
FfEE COTTRERAMLRRER. H DU NINEMES T TOXMCD BEA A—D T #1152 EMTES 3],

RA U\ AR H VT RGN E— L EFIFAERI TR 5101 L B E—LORPIBE O RTEL.
BHSEORE LFORIMFRFE LT o1, EAOFRFEER & LTI, KRAERTE/ U 04— ORENEHTE & 1,
KB £} 25— XA T LOREIDEN E—L~DEZEHE., REFOSELE—LMED FY) 7 MHE. /v FRE
EIREOREL. BHADXEE A —C0FHTE & 4 A — S HER S B DEHBHRRDOIRENHIT 55,

—AT. BififAFLITLT, 7/ E—LEBRRT— 3 VOERFR S SFIEAEAOEREZRY . 58
HAOFIBFAEIREER L= B b2 —URD XMCD HESHHEEHEZ1TLY. 200 nm () CogPty E—HES K
v MIBT 228 RSB FBE M LT [3], 100 D Ky khd%5 Ky hZ LA DERKD Ky bl
TIRESRFREEHI L . IRADTFIIERTHIRA v F OISR R, By FERDIES DE LOHEEEERLT:
[Ble ATIEKY/INSWVER 36 nm Ry MIx U TE—FRFORMEEHENEONTIND, Fi=. KABEMF
Nd-Fe-B HEEHAIZDVT, RFEEOTRAA A —D U B L VBHEBIETOD XMCD MREERE1T o1z, ¥H
RAZEREMIOFES & VR TR COMRIGEEBIEZ AL T 5 T— 2 b5 o, FRIHEE & HREEZLDIER
ERETLTULVS,

(fEF] AWIRBIROERICHIZY. XEFREFEE MERRHSEEICAT-FRERR Y FO—UBEEx]. #
& (EHEPIZE B: 23360016) . STREESHAMBPIZMADIGEZZITE L=, JASRI KR - SFREF. FIA
WAFRAREEINZ K DR A v TITKIBWZEE LTz, Fz. Ew b2 — K CBE9 HHAZE SRR IR AR T
oA — AR AEEMEE L DX EMZEE L TiTHhhE LT,

[1] $5AEE FEFTF, XBAE b,  SPring-8 FIFEIER 16, 201 (2011).
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Ohashi, N. Nariyama, K. Takeshita, H. Kimura, T. Matsushita, Y. Furukawa, T. Ohata, Y. Kondo, J. Ariake, J. Richter, P. Fons, O. Sekizawa, N.
Ishiguro, M. Tada, S. Goto, M. Yamamoto, M. Takata, and T. Ishikawa, J. Phys.: Conf. Ser. 430, 012017 (2013).
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BEXISABFHN HAXPES) [FHRHEINAKELVEVNSHHEL S, EIARERCIBAFN-REODEFIR
BEZIERIR CEURIT 5/ UL B IE TR T B .6keV LLED X #7% FL V= HAXPES 53-3ti%A  SPring-8 TRAIFE S,
#4 10nm DREEIES TOILERESHIO RIBE L 7R o120 R D BLATXU [Z8511 % HAXPES SRR OBMER %K 1
[ZR9
1. P REDRE M (w-HAXPES) BR%E

LEF A NOBRERS I EFOIREAEICHIKET 5710, HAXPES TRHAEKEFEEAETNIE. FE
Mo 100m ETOIEITLVEEERENBLTOMT S ENTES, COFEEHKESE. HAXPES 7+ 3
A H—RERER ZLARIL A EMAAL T E2h Y, 132°0E Y ;AHETFH CARAEMBIEEZ—EITITS VAT A
B L=, MA T, KBEBENFENLIS—FALV=- olum D X #RE—AIZK D 2 TEBBIE L R T LB
FLTULB[], CoDBRRIZKY 3 RITHILZEMINMRREE 1D HAXPES AIENEIR L. 9 TIZSi-LSI #4186 &
53R T/ BEEFS-FERT/ A ROMRITGHIN TS,

2. X#RMCD OFIFA (G SEEHER)
CNFETHEBFZDOIMEMBHEDDCITHN TE HAXPES OFIEZE. ARALE ALV -z cRE
IETWS, F4VEY FEAFEFZE BLATXU [THIZEA L, ARAERWVE=AEFHAOBEA=&MH
(MCDAD) AT TMR RFDHARZEITo>TLVB[2], 452, 10nm LDEHHHSD 'Mn [ (RS DTERIZHF
TS BRA RA5—A% CofeAl GEREME) D Fe M MCDAD Ao, s&liERBAN GEIEMERIZE Vb Shi-Ht %
FOILEBAOMILTz, Chld, (ERDBEHREDXRVAEEFANLTIHELATELVOARTH S,
3. BRI Z 0 BRI DEIEBFRIEFIEH ) LERF

= = — |= 3
BELERR L= EREFEZERANT. MCD-HAXPES Operant Conditioning Cell
SHITEROHREDEEERNR " "R EER .

= ¢

nnnnnnnnn

y7-y

ELHAEERS T O ETREEERR | e =
HETREL 15 B A EBHIB S S )LD \
: L # > o 4 kY R e -L:..:u.v.\ --------
%(%W)ﬁ&imé TEI0) T —
HAXPES TIXFHEIMWEEETH o 1=El 2_Lﬂm2 X MCM;, - s B =1
H—SHRE. B —RARE. HX - - j' 3. “ZOR"HNOIDO

BADTFHRD & S 1 EELHOREE Focusing °“s
FIREESMTIL, PREE - OATRAR ' 't
ZOEEERER Y ) IRV
—BAKTAMBE SND Z EHEIFT
5,

RRA—TIE, LLED HAXPES i
ERHTORIRIZDLVTEEL KNI B, P OIS

[813F] AFAZERASIER 3 (. 2012 FEEE GIGNO O x4 Mih, FIEAE (EARFAZE C - 26390120 DIIEEZ(T.
JASRI R% 2y T EDHERAED T TEEL TEY FS,

(ZE3GH]
[1] E. lkenaga, et al., J. Electron Spectrosc. and Relat. Phenom. 190, 180-187 (2013).
[2] X. Kozina, et al., Appl. Phys. Lett, 96, 072105 (2010)
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XifRF/E— L EIHTEERE T OBAF

JASRI- FFFFACEST S BE, A+ i#

BOCIRFEAT M ADEEIE, mA—F—TOSEELLE LI, TOBATORBAES - RO TH1( >
BEUHEONEZEIZZ>TLNS. MM+ v ) 7THREBIEORLZBIE LIZEADENIDT, T/ AhDE
15— DFERIEE OIS NN TIZHE L TETHY, T/ RO BILoEEM s SR TERICEH-T
W5, ChiT/\A REFHEDRLIZE SRR TH 2 BAIEFECHERERTL, REEECT I e
WETHD. TITHAE FEEHE - T/ R4 T2/ 0 ABSOKTEZ, SREISSHECE2a8ES
fRREV A 7 OXREHEEB L TE: &) [1,2,3]. COSEHMEEET A 7 O XIGEEESE, Fasts, #
FTI A REEEDRAFE, T/ REFEDRE, (TRITHI EFBMIC, BLIX 1LV TaA——FIAICHEINT
W5, IFEDEFE—LDEII vE VR, HFAZRAENE/ V OA—2—DERMEGEICK>T, $T3H
AVMBEICRT—ILAD L, 100 m E—LZEE > XEFEHTAEDEREAMREH A > TEfz. KRR 2 —%
KTIE CHhETIIToOTERLA YV OEIFFOSEEL, BAZEF, SEUPE—LYA X100m TOXHEF/ E—LA
R £ REMI ST E 5 & 5127 AEATBIROEHRI - DL\ THRET 5.

ALEE(L, SPring-8 MERME - REMESABTE—LS A »BLIXU [TERE SN TULVS. 8~15keV DEEXIRE—Y
TL—HMZ&k>TENRTHIET, RINTE—LYAX 0. 1Mum EEAR) & 2) , KFEABRDE—LFEEE
50 urad MEFLXENBLNTIND. COXEHIIA U OE—LEFFALT, FZEHTOXREHHEESHRIE

GEEF<y TAIE) Z1T5 ZEMmRETHS. HHZRIZ 2 ot OCD #RAULV=REREIZK Y, BEohf-E—LA
A LOHTH, FHEFTY TORER Y TE2EDHIENTRETHD. HEDFIE LTIE mE InGaN/GaN A7 0
BEITHITD IR T 1 v MLk SEFHEROERT4], 3 XTTHERT/ M RADT=6HD ") 2 U ERE 7EHRELD
[ZH+HRFEEHES], B—hJLE SOl DRFEEHE6] 2 EMHD. iz, FEREFOFH L TORIELIEDR

DFEIYHLF 3 v/ \—%FIAT 5 & THEDY \oF LR LB BRIREI S B3 L TULVS. AL 26 SIS,
BLERIZERT =& ST BLISNU (<37 E—LEIREMA v FIYERESN B PEL HoTHY, REMIST/ E—LE
IHRIFITE PIBBENHEESN, FIREOLAY EHROFKBIIFEA TS,

Slit
~ Genter stop
; I\

H T T T
5000000000000
o)

FWHM
~0.11 pm

Intensity (arb. units)

-1.0 -0.5 0.0 0.5
Distance (pm)

| BnfERE~ A U OEHTEORER 2 MEARDE—LYAX @ keV)

(E3E] ABARRASE . SFEMEEMIE (L) ar S/ LY FOZ) ROFER KRR CR7—) )T/ 82
— -1 (GREEHR: AEEXRFEAF MBEREER) OXIRE R, KIRKFRF e EAER, AhERFRE R

PIFIERIR, /YooK St )IESIET GR ILINAFEEER), BaXE IMAESEIRILS, JASRIRS
VI EDHRERAZRD T TEELEL =

(ZE3]
[1] S. Takeda, S. Kimura, O. Sakata, A. Sakai, Jpn. J. Appl. Phys. 45 L1054 (2006).
[2] Y. Imaj, S. Kimura, O. Sakata, A. Sakai, AIP Conf. Proc. CP1221 30 (2010).
[3] S. Kimura, Y. Imai, O. Sakata, A. Sakai, Key Eng. Mater. 470 104 (2011).
[4] S. Yoshida, T. Yokogawa, Y. Imai, S. Kimura, O. Sakata, Appl. Phys. Lett. 99 131909 (2011).
[6] O. Nakatsuka, et al., Jpn. J. Appl. PHys 50 05EDO3 (2011).
[6] Y. Imai, S. Kimura, D. Kosemura, A. Ogura, J. Phys.: Conf. Ser. 502 012026 (2014).
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I A% X BREHTRIC KD
BUNDB1RFRAFAFIOAETA

JASRI- FFEFF(EESFT BAOTER

TERDIEEEMIEIE R 1\ ED 1 DOREZIIMEEN —DDMEEEHITT HELVSEZATEICREL. #
HEFIRAE TOIMIMEEZALDR v T 3y O DHEERIEA h =X LDFEENEH L bhTEE L=, LhHL,
EREROETNINDK 57 [§8) HHEERITT
SREAN DL hIFTIEH Y T A, REDHZET. 5
EHDEL, HAHAWNIBRERITINS L STHEDS
WEREECHEERD, £RORTLIZEBVWTERE
THHAZENM>TEE Lz, 2DK 573 MEH)
TRKREIE, R DR 2\ B FROMARRIAKEE
ESICHRT S EEZADNETH. TOFHFEIZD
WTEAT S2FRIED B /SN TULERA, £ o en ERAVE
CTEAF EROEWXBEFRALEXE19F Hik
EBIREISEB L. 2 VNI ERFDEELZERE
B~30 31 B)IFHATOEFEERELTVNET,. omssr+ /&L SORIFRSDE - L TRES .

X #3 1 D FEBIREE, $10nm FREOWHERET >

INIBERFIZEE L. 2 2\ B FORNERES 5EE) LI-MiEROBZE & X - TV IRA0EE & L THAE
BT 55ETT(H), AFKTIE, 7EFILAUZEERDOL v ROZD LWV -EXEERR /Y EEGD
(2 X 2 1 D FEIREDFREH| & & 312 SPring-8 (BLAOXU, BL28B2) TOMIZEEMERRICDLNTHRNM L ET

(5] AHRZRIL. RIGHER CHRATHRI HE5E LAEPAE 23107706 57F B:24770147) B RIPHIREREID
BER, FORAS (A AR, TR T A REMECHIE. RERIAY SRR, EUT ARR
BLEFLSH. JASRI RSy T EDHEIRD FTHRIELFELL =,

(&3]

[1] Y. C. Sasaki et al., Phys. Rev. E 62:3843 (2000) DOI: 10.1103/PhysReVE.62.3843

[2] H. Sekiguchi et al., PLoS ONE 8:e64176 (2013) DOI: 10.1371/journal.pone.0064176
[3] K. Ichiyanagi et al., Rev. Sci. Instrum.84:103701 (2013) DOI: 10.1063/1.4819305

[4] Y. Y. Yamamoto et al., J. Mol. Biol. 426:2667(2014) DOI: 10.1016/jjmb.2014.05.013
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| _GIGNo Foz4 hiigsE |
A ORRE T DB R E T IR R E R DIEEE

JASRI- FIfFEFFACESFT KRN kit

ZREFORERT YELTFETHAINETFIEMEE (PEEM) #EiEE - TRI/ILX—RIEOBSHLSEAT 5
Z & T, PREETFERICE DLV X SIRIVmESE (XAFS) %, Ff-. ARAEXBEANS L THEA—&M

(MCD) #hR%%k10~100 nm DZEENFREETEIER T 5 2 LM TE D, DFYREHE PEEM (FITHERWTETF
KA. - HESUKEEDEZEEFTY—ILTHY | SEF. A, 38K bSO DRE | B - AR HERMIE
BELNEER T DB ERHTINS, 7/ E—LEFRAVWV-EEREHIETIL, BB AEEEE R1 U+

TEHHETTE DI L, PEEM 75 £ 4 U O E—LZ AUV HEGEEMEE CIIRENDRHRE —EICES TE
51z, IEREDOMRL L, ERIEREA—R & LIZEFIRERATISE L TLDDEREMFETH S,

] X fRE—LS4 > BL25SU ) PEEM Z& (ELMITEC PEEMSPECTOR) Tld, BEHD ULREEEM L
=Ry F-TO—TEIZ &K BEBNREERA A —D VT DR T LR INTUIND, RS LR L—F—%

RS EREMROY 7/ WafERIEIMEYILITF o, $% < OMERREZEL L TLSHL3]. TRETIES
DRTLOLLEMESN=Z EICKY ., FIAL—Y D oFROEAFECRET 5BEEX L ZITTLVS, fl&L
T. MHz SRS - EBSOETIZH1T5 A VRO E v I BHADHMSHRESI DT ET 5 5[4] (K1),
FHEETIE, 2/ ULRERICK YRS SHEFSEE A ) 0, IEEMILTHISIERIDEFRELDIREVED
HARDEBNT/ N ADFRICH VW TEERFE L TLVD, CD&I3B=—XITEZ ST, RERE LTHIFAR
BEURAIROCES LR ET AV 0K (GHz) BTk T AF5E%. GIGNO AT ) b EREEMFRERHR
£ (BEFB) OXEOTTEN TS, ATOT Y FTlE, BEEED TELREHMEERAT V42 v FiEHish
5\ MEERRILA- L T B8 EFRICEA T DETETH D, COMEOE SR SRR CIFA SR
B, A A= T IRESNDEDTIFE L=, PEEM DHE 5T, AEFAIOMSA— RIS Efk L
B X SRRIEANDICACKRERMR LI IND, ¥4 7 DiREFAL-HROBRE. HIZET7  YEHAZETS
TTREFGREMHRIE (FMR) OZTREME S VPR ADART Y R E . MBI EFEAEL, RRA—FE
Tl&, BEZHERRT A U DIREAREOEIE & FIFAIROREICDLTHRET 5.

Experimental geometry Timing chart
42.4 MHz d=46.7 resonant
, /SR AMHz m( )

>-— .
+—* SR
> I23.6 ns

42.4 MHz

/N

< - d =6 pm (non-resonant)
rbx < — )
4 0 /2 T 3n/2
y t (0 ns) (5.9ns) (11.8ns) (17.7ns)

1. MHz SEERSAT LD NigiFerg <A U alER Ry F@@ﬁﬂ?@ﬁ%ﬁ@@ﬁ]o fﬁjﬂ?@i GHz ~1 7 H{ﬁ%ﬂ
DO AJREZNERREZGARRR VA 2B L TR Y . 2014B #1 L 0 b t3dna Bitt T 23l CTh 5,

[1] T. Kinoshita et al.: J. Phys. Soc. Jpn. 82 (2013) 021005. [2] K. Fukumoto et al.: Rev. Sci. Instrum. 79 (2008) 063903.
[3] T. Ohkochi et al.: Jpn. J. Appl. Phys. 51 (2012) 073001. [4] T. Ohkochi et al.: Jpn. J. Appl. Phys. 51 (2012) 128001.
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CdTe to Y —FBAN =T+ DT 0 8 2 TR ZS DB
JASRI #iiE1- 18355FT 211553

X2t H—& ASIC Gt LERERY) #—MEL. FEV UL LI-7F0Y - TO2)VEAE
BREEH L-REBEEY LT LRSI ED wLRHRS & T 5, RIBOMEDS B, 4730
2@ CMOS FO+RXTHEESNT= ASIC &7 LA RITHHIESINT Shi-F8kt  —ZFEA LI/ Ty

FERIEY )RR, £ Y—RURRET 77— 3 UITR#E b S8 ORISR T 5 A TESF AN H
%, AHIFEFETIE, X2t H—IZ CdTe ZEERAT 52 & T 20~150keV ITEALELWIRILY—L U PTH
BRHEREERT DL EHIC. ASIC [TIFREO /L —FIZ& Y TRILF—FHB SN XEAFHEHI T
BHEBREEH L. FEVRILHMSILI=T4 bohD T4 VO ERRHES & L TMET DIRETILSRERFRD 2 Xt
RHESERR AT o TL\B[1-5], ¥V O ot 3 —% L= PILATUS #H 28 TR ShERAS 20keV THY 30%. 30keV
Tl 10%THADIZH L., AIRHZFTIL 30keV FBIE TOMRERNZEEIF(F 100%(<m LS, FEI(ZIX 100keV %
BZ5EIRIILY—FEETE 50%U EOBRENETITZA 5L S ITEREILT S, £, PILATUS #&RHERD ASIC
DAINL—E N X RO TIRIBOAZHRT DERETHAHDIZH L, AMEHERD ASIC (TR E _ERRDMEA ZHIE
I HERRISEHERE L SN TEY . BIRILT—RADN\VI T30 FEBRETED LSS,

B2 &9 HEMOERIRR L. EYILYA X% PILATUS-100K 1828 FREED 200 S/ 0y, BREEE
DD 40mmx40mm & L, EF A JVRICHER S Z & TREFRIET 5, &IRRYIZIE 20mmx20mm H1 XD
ASIC 2% L. 14 CdTe 24— 2x2 fAD ASIC #FE L TED 1—)UET BEHEEH, FhIZREITTD
R&D & LT, SNETIZSPSOLE (16x16 EV /L), SP8-02 KU SP8-02B & (20x50 E4 /L) ASIC D
BAFESET L. L. SHLERE 8.2 X40.6mm° Dt 24— SP8-02B B ASIC % 2X 4 AR L1581 71 —AD
EHAFREED TN (BE), T—2IERIZIE NI HEDAA FPGA i— RZRALVTH Y. UDP BEIc&Y
SPEC KU\ LabVIEW-PC M sMERiliEHd 5 2 &M TES,
Fi=. FImEHRIN AT R T OIS L DXL 2T,
X $EHE IRV —ZF R AE T AT HRILF—E88E X
REHFIRHER AT LNERESE 5T 0D M EDTH
Y. BE XAV O E—LERFIZK 5 TRILEF—HEED
T AHBIERAMIERL T EHETHS, ARREZ—FHKT
[F. SP802B #! ASIC ##E# L -HRHBOEKRMRELE
BL14B1 X Uf BI28B2 TEME LA X <Y/ /D E—LIZ
K HEEIERAEESEERDIER N T b,

(Ef5E] ABAZRREEIL. SPring-8 ;BEEMDMth, JST Sims AT #2SBAR T 0 S LT T4 )L X —ET54E X 78
(ISR R B ST BRI A DT A~ D BRI (H24~27 5 ) D FIEAE 21+, JASRI &l - (EEREFI R U EEER
HEERE, AARRFIRAZIRAREAE. FEMMZCAZRE. SfEEG St £RAZE O T TEMESF,

(ZE30HK]

[1] H. Toyokawa et al., Joutnal of Physics: Conference Series 425, 62014 (2013).
[2] T Hirono et al, Nucl. Instum. Meth. A731, 64 (2013).

[3] T Hirono et al, Nucl. Instrum. Meth. A650, 88 (2011).

[4] H. Toyokawa et al., Nucl. Instrum. Meth. A636, S218 (2011).

6] JIIEN, XS 5E42 4 95 (201).
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KiatER) v —SREREE ALV
BN BRI NEDRFE

JASRI- S O B TEEE  BISAE. KRR, KRBT, RERE

RN EFERO X FRENTRETIE., BEHEEZERT 5-0EER (100K UTF) ICTHRZTEET 200
BITHA[. LML, 2V BERBIEAEEZE < GO%WIRE) a01=6. TOETFET S LERTDBIEKA
KBEHR L TIREN AR L . HBREFHIELTLES, COLSHIEEEFCEGEE LT, EREhUERZRIAY
DERISHEL. BEEET 25E0L < EHLITIVS[2,34], —A. ERIRETOERERIIRS HENTE
D=8, FERHOEONRENETEEEZHELT S ENTED, CORREFEEL LT, FEICLDEHPIEDER
FEDOREHOIERDOEIEE (7=—") 7, BUKRELE) OHREITHAT 5 EMTES, oI, BETHIE
THRBIIEF LD TOUENES, FHKEOBENERGLIBHLHRESINTE Y. ERAIEIHAAZIRICH LT
BELGHMRE5Z T35,

PERMFEFELTIE, PUEEHIE L TERT ZEM0S 1) £0—/Vig EISERL 30%I2ENSEE THMY s
ENHY. 1EROEREETEILT S ENZARONDT=0D. TOFEEOREL EFHOREEAMETH 21
Ft-. BRISGHEARZERREFTTERTERZITOAEATIE, BRAEGELICHRTEREEGLIZ LN
LMo, IBIC, FECEZ L DEE. WEERIOFEOREL HITSBENH o1z, T THLIE. =R
EEHEAEDETNTNDF R ZHERSL. HEDEIRZIES T5HILamEes Lz, BERHESKAESDFC
KBa—T 4 VT LA EHET-EERET Y Mk (Humid air and glue-coating method: HAG ;%) [6]% SPring-8 %
DfiTE LCRFE L=,

HAG &I, EZFEMHDORY ESL7ILa—IL (PVA) BRTHERZEHAH, TRAR EREMFIHKE TSR
FEHTEHIERET 5. PVA iBRISEEDIENSE =0, FESKOZEE, SiEREREL. BETLEERITREE
[TImET %, REATER THRBZLEITRIFL CEIERZITO LM TE, BERRBICK5E8KEDLOMRE
Z DR THERTE 1 BIR L BHFERITEEIC K Y—RICRFEY | A ERERR TE SR E R LT
Ft=. DREEHSEEICNET ZEHER SN TS, PVASRIIFREBIZAZ =0, TAILDE S | HEREE
([CEERAVIED 2 EAVELY, E5IT, PVA ILZEMEAMEL V=6, B TEHME L /-ikEEH SHvEERIDRING &2 nE
LEFIHERERETE, REHVERRICIEGEZTSHLBFRERES A 2, SDKSIZ, RETIEE
KNI NEDRREEEETETLVS,

ARRZ—TIE, HAG iZDFERAEEBONTHIMRICDVNTHEERT 5, & 5IZ, &Kl 2014A £k VY BL38B1
[ZHEWTI——FIAZEHALTHY . BL3BBL [ZEiE L1-4E - FIBKRIZOLVTIRET 5,

(G8iEF) AWAZERER CER L,f:%ii PVA &, BAEEE - /R \—)LikX a4t HAiFAREE MEECUR. AFHESAR
[CTHRMEL 2 EE Lz, BEREEE HUM-1 OSETIIRSt) A4 BE3EE BhEARICSHALTE
FFELI FLBIBLBHITET ha)ﬁffnw—%mi‘ B (23121537)DFEICL YRS hFE LT,

[SE3G]

[1] D. J. Haas and M. G. Rossmann, Acta Cryst. B26, 998 (1970).

[2] E. E Garman and T. R. Schneider, J. Appl. Cryst. 30, 211 (1997).

[3] G A Petsko, J. Mol. Biol. 96, 381 (1975).

[4] T. Y. Teng, J. Appl. Cryst. 23, 387 (1990).

[B] K. V. Dunlop, R. T. Irvin and B. Hazes, Acta Cryst. D61, 80 (2005).

[6] S. Baba, T. Hoshino, L. Ito, T. Kumasaka, Acta Cryst. D60, 1839 (2013).
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B X #R CT [2LD

MR B D IKAEREFERIRSD B RATDBHF
JASRI- ERFITHEEE (VRN

BROMNERERMZHEVT, KEROBEXEICLDEBHM (A, A, %) OMISESEEG SERT 285051t %
ST EIFEBAERETHY . KEREWIULT 5=0DAE IO RAREENTTHLNTIND, DOBIFHZIC
BT, KEEREROREEERRIINWETH D, YEREROREEE IR 3 RoTERERETRE: X #R CT Hffil L Z DR
BT E YR EH. KEREBMDBEEINNE V=60 X BOBRIREEINE , BEOEERER X 18
CT EETIEINSEHANT 510D +HHERIRA Y FSR N EBBIEHNRBTHD, TDF=H, 7V—XKS
A 12k YKEERE N UL L TR 2FEMREONTULSD, 71 —X RS/ BOMBB~DEZEIFESIND
e, FFRTORIEFENRDOLNTIVS, TOBERITH L., BEEEAL X CT & (1) SLkia
VSR MERBIENTELHE X RESIEETHATES. QB HTADERIZLDERI FSX MARIC
KO THTHLEEEEDREERFATES, LW ofzA )y &R, AR TIE. EEFA | E—LS1>
BL19B2 O X % CT EBICHE WV TAEH 2 8ibREFT 510
DIREREEITL. BEHE X R CT 12k ZokiERABMERE T
[ZDULVNTHRETEIT o 1=,

BIESHILAELEEEE S OERBLV-, SEOEEMIE X
R CT TEM ELIKOFAIDREENE SHDIEEITHAD T,
FHIRPICK Y EL OKBREAXIESETz, XRETRIL
F—12.4keV DEE X #8EF ALV, BHEEHAIS AT LIE X8
DEGFRENATEARILT 54 A=D1y FGERIKR b
=4 X AA4D)& CCD H A SRR h=% R C4880-41S)%#i
HAEHEEDER-, BigT—2DEFRY A XL 29 um
THot=o AELUI=EREILRIEER <H 5 % 5 X 15 mm® D
KIZUBT L. X #R CT HEDHBEEER T—IIERE LTz, &
FEELRARFRRTEWE T2 2 &K YH-30°CIZiREE
L=

B 1 ISEY Y DOEBROFIZTRT . R THhmnd & 512K (BF
LR ExTONS EELERS) DBRRELESAIANET
W%, HEFEAIZDOLTHRET 5,

1m
1 AETTOOBEE X 2 CT 2k 2HER], BRERH
KT, BENTT DS,
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TILFT7UE L EREOEEILETEVYUMNLEETTOLAOD—-
REMERORE - FERE R D AR TE

i

MNIMEES (BIRAF PU BRZEARSE) | XA (BERP) (FA XEEE

ANT—21—H—RETIL., HERDHED 8 FILLEZE HHDHIUMILDIE ., FS 660~2900km EXENE L&D
[FERYURLIIZERZBEE . Z0OYME- 1CEEREBAS ML, HIEKEEDBEE) (5 1730 R) B LU LERR
[CDWTHT-GHRERHICEEBELTINVD, T BIEERT 4102 I TERR U MUY HIREED
EHTTOD. (1) 6-6 MEAREFR-EREER KDL AOT—DEH, () BERAERMTESRALT-. HitRE
EFEERIE. (3) BHET AV EURT7UE LR -HEERS - Bl - RREATEX DFFZIRE., @) T/ EERFTA(VEUR
(EXT A7) EFIFALTZ. UMV EEAORES R SRR DI AZ B BIFEL TS,

(1)~ (4) IZBEL T, baBon-EREOHEEUTIZRT
(1) HERD LET ML COMERRER MO RED ERTEEE B THho 5o AN TR ER SR 1To1=,
A B, C DEAZATDIEEEREIEAS, BIFEDIEMEEBITFHEL TLHRTE2RIT X REZ AL -F D158
&Y LB NVRERE AFH T THRERAL Tz, Tz, iMAAATSEFHIFRD TN LEBRETO EEMM CTHHA
— v S( DB REE LR E 1TV EE DI HETRED BRE 51z, CNILEAAATSE RO ZEE I8
BT BOIA THOEELGERT L7355,

(2) TUNLEBENS FERUMNLOTEIIICHD CaSio, KATRAA b, MgALSi0,~Me,Si,0,, BA—RyhE
BIARD MR RESRIES £ 1 20GPa, ;R 2000K FTOFB T TIToTz, Bonf=T—2IEIE Hi—RVNEFBE
DIEERSEREDREE H&TFEE EXIELT =, CaSi0;, ROTAAA MDDV TIL, T MLBBEBEATTIEH 600K
TUAS EARIREHIEC S EEBALMIILTz, CNETITEON = MBI 8 RREEH S U T=5T
BLEFMEBIDLEERIZKY, FEHIUMNLR EERE TO UL OIE RS KVIERI 3R D LNV ATREL A
o=,

(3) FERIRURILEHTOKDF+)T7ELTEREEINS MgO-Si0,H,0 RDEES7KAE Phase H DiEEAEEERTE
MHE AT, G TS EUEEERDIERE LA EHE T, COE/KAEH 34-44GPa, 1273K LITDRETHKET
BHBEZEHELMLE=(E 1),

(4) BERFREDKRETILFT7UEIVEEBOTCHAN [ZX
YERMLI-EAF (VY ET7EIUIZRL 6-8 BNIEAKTHE
B BBt 21T o CE = TNETHENRETAMNIK
Y. 1 MNRY &, LHEEHEWNT LU R HRIET 45 GPa F2EDES L
REFFEEL TS, CNIITERDBHEF 1V EVRZ ALV
BAICHART, 2 BFREEE AREFEL M LELIZZERLTL
B, Ff=. ANINEENAE—ELTED S (Y EUR
[ZHER | HRED D TETNBEAT (VL X RN HBEE

A TUENEBLIEHED X REOSEEtaETy o w0
BIELBALN 0Tz, Gt HRTY MO SIBHAD #13-

k- A XEDRELER TS TEIZKY . KYBWEHAD
RELEHRADTFETH D,

MgSiHz04 (phase H)

1,600

1,200

Temperature (°C)

1,000

BOO

1. FiEEE7K48 Phase H (MgSiH,0,) D
REEHREME
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TS SRR INERIEL T B DHELE S UMERFHEA D EH
S IFTAGRT
H

INETOYEREERARTIE, 1 ILIRED FHRITHFEERIE T 5N Eh o=, MARICHITHFEZMEF
R T TR CHE T M FDERETREEROON D ENZEH>TE. HIZIE, F/EEMCLEEE
DIFEIZIE, RE-FEAFOBHEEELIEINEETHY, SHEEMDRASVED SLSIZBAREFICEM
=EHOREH S DFSIEKFLIKELF AR TE I LELRETETHD. £z, ok, SR BIKE Riss
W mBETIE 7 7 AUIZTKW K GABIRIREE Tl BIELMNELINTINS. AR TIE, TRE KLUV O%
EELOBEEE B ZL T, BEHEEISREERENADE T HMEEFIAT 5L T, MEZIIBHELEDFLLY
PICEEL TOEBEMERIL, CNECTERETH O =BT RILT—EEICH TR ETEL - RIGEIEE ATEEE 3
B FEERRT AL, RURFROEESIET S neV A —45 —DHMEE L D4z AR SEM LT-EBE 0 2
BEREEMEL T DL BiZE LT, &, BARHELZOFEZE EN LI YERIEMRZEBRL TLKI LS
L=

B R BHZHIBIRINAHiE (AR 7 —DHE) TIXRERFHEZOABMERZ L E-> T, HEDRFZEDDEFE
EPHME T OVWTORIEETY. IhiE, FBFEO ITRILX—EGH RFREDD B EFEE O S Rk
LTUIRLI=VHERMNE T TART BHFEBIET H2ET, BFRIHIEFEZ 5261, EFEE ORI DL
TOEHEBDEDTHS. AIERNRELTIE, HSRAPTEILIT7ZREWS-EREEF-EVNEDODAIELETEET
HY, KEREEEEEZH 1T 2K <15 BRTHVEEFIREEE LR E L EHEI TIRR DB mRETHH L LY,
TERRAICHEAEDONTIND. ChETARBICENT, TRV —EETORIEERIEEE T DMETHRINAX
NOT—RDIEEDRFEIT>TE: [1) COFETIE, BEETHERMRZIRIELTD AR/ T—IZFEDAEL
AIRECTHS. Ffz, [RFEO IZER DEEERI IR T HEF(THRHEN S v 15 S U NEREGHLERE Z{E5 3 X
ROBHITINZ THEMERETA R T 5 LA IR ETFHEE APD BRHERDBAZEMY S LITLY, AIFEIC
REFEEZEL TV Yb EDRIEICHELT 5 BLOBMRLAENERINT: 2] ShITKY, BEHERIRAR /D
T—DIHETZLDTERIZEWTSAAEIT—XIZAY, HLELFTOFIENMTHhNIRD TS,

S5(Z, [RFHROD FSIREERRED neV 4 —4 —TH 5 L& AL -8 BELAE £ D RREMELIToTE-. 2
DFETIE, 0.1 nm IBEDKRRD v #FEFRALDET, BAFIZEITDEF 2 F A XDOEEIZXLTns — 10 ps
BEOBMRT—ILTEAFIIREREAEETHD. COFFERNT, BEWEASAMEME THH4IL
Y A—2Jx= )L (oterphenyl) DZEF R — )L EDIHOEFEDREETL, D FEAY—ILTEIS a
BIBELBEFANELD B BIBRETNENMILICERAT HIENTE: 3] £z, HSREEMER
TEOI DA RERGRERE ZH1T 5T AT RIT DOV TOMTELTHNT = [4].
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X $ERXFEHRFED - DRI X $REER AT LRI O BHFE

' BEEXZE. A E TP,
SENMNT =T OHARAL, | BIEAE, *UASRY SPring=8
Btk FHPD' =iF thth ' =0 7' BB thA 58 BiE s B2 I B RISE BREL.
iE E | BEHEE RS KR e BIE ARG BF BER K B BIR &R 8RIE OOEIE RAA
AE 22 AHE B ER KT 28 IBE L TR A £ R0, K TS

ASERBI LA X $FRSEE ASTROH [THEEHSNHHE X $82E5&85 (Hard X-ray Telescope : HXT) MEIFEKRU . &
BEEHliEER% il . BL20B2 ZENN DO FFHAEEZE B9 18 X fRERED X SF Mtz R O ERE
BEE— LA ELTHRIL TUKCEF BIELTLVS,

ASTRO-H [ZBANEELZY | KEREBFAUGHSRIFEETO TS REERR
XHFRXBFEE T, 2015 FEICHA Oy & DITE LIFEFEL TS, BiE L
TIXEED 14m, FEM 27 PO SBEDFEEELLEL TRAROBFETH
%, COBEITHEINSER AT LEBERMIZALVAZE T, 03 keV~600
keV EULNDIEEI LTS FEIEIZHUNT, BR X SRR D e IEXIRRIE S
SEERA, BR y $REVEETTL . FHOBECHEILEFHZEZBRIEL TS,

COBEDKEITIHID —DH 10keV LILEDRE X $RIESH TORIEHILEAI
THD. HXT IZKYTNETOH 100 EERELESRA IRETHY .. D X
BRCE CHERE L9 ZEMEIFIN TS, 2 BREHIN S HXT [,
Wolter-1 BUGF AGHtF 520D B Blinthmz P GALIL . ZERIDARIZ RS
FREL- S BSRNSEEEIRAL TS, TEED ORI 450m, A28 w .» s
B3 12m THY. B 022mm DREBENBEE—AH1-Y 1278 HETESH | .
TWNB, =, REMEEIC (X EEEHED SEIECRESR CRMEE TS 2: B2 X ARBEGHXT-1, HXT-2)
7= P/C ZEBIER—/\—=Z5—%FLT. TN T3V RAHZ&KY 80keV FE THIE X RN LS/ HEEE ATRELL TL VD,

FRE—LZA> BL20B2 (&, TE X #R{ES CTEiEE. SHEHE. SRTEH. S TEDREL X fE—L%EHFE. N

(BRI < @ YA TH D
HXT O 1 B3 2012 £ 7 BIZ. 2 BH4IE 1 F£D 2013 £ 7 AIZFERL . ThENIBERERE 1To1-#%. BL20B2 [
AN T EEIFERERZ SEHEL 1=, 20keV~T0keV DI RILF—ITHAUVT, EmiENECOIHEIEREOCBIEEDAIE.
FSEFRD IEEISE., FREFM D DEIRITEEL VT IS E SIS BT X $FH MRS % 1T o7=. HXT1 &
i 2 ST 30keV [ZH (T DHE(EIEREX HPD(Half Power Width) T 1.9 7M. BxhEHEIEH 170~180cm* THY . A
EDHEENHE TS EEHERLT =,

Fl-. ChWETIZ PU IZ&2FIBREIRE 20 keV

Model (roughness=4.14)

g
log scale

LT, FIL ASTROH MIZISHEHL. HXT O _ > TN ot
EATRESETHOEX SRLBOMIEE € 0 S S
fEtERY, A2 TISHHH RGBSy &, - S
A ELTBIRORE X RBEEDIHET | .
B ToTLNS, &’ 2 arcmin [N SRR
M HPD:1.88 5 Fofroves
ASTRO-H BIETOC T Web -~ " CDETY laremin) TP e ¢
http://astro-h.isasjaxajp/ X] 3 : 30keV THERMEE X 4: BIEL-BZhEiE
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Bitme B TEES RN C L OREREYIENR
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R - BRI BB e & OB Wik
ot WRIA WV REERIR & L, 2D OEDEIR & 7
2 T - WOERFEOE 1R E, IR R
SO TROIERE, = OYIEOREIRA R L 5 D F5E
Lo TBIT2Z E#HEL QL R0 e —2A
74> BLO2B1 ThD. 2009~2013 4ED 5 4FEH#Tihi=
SR —a—F— (PURETIT Z O BAEER D=6
12, IS A— 0 7 L— AP A A (A 1) A&
W, BRI CRIE T D T2 O OWEE « 7 —Z WU -
FRHTEDEEAY, FEROIMETERI L E 2 HIE % . BLO2BT [SExESH = IP AL,

T 7Y ) —0#EA BL HME LI LT,

K PU f8IL, FEHBRMAERE OBEAN G & U CRE S8 LWEHTEZ LS BT 5 2 LD i
ST ZOE—ALTA 1% SPring-8 D bWIAN DREE L QU 2720, BREEMITICT X DALD XERAMED
NDME I Dy, FEFRORAE, B L SN XOEN, T3 /VX—fitae7s & 4 ERII B2 Z &
MOIEDT-. IO 2 FERITZ < OREARRA) 7273, JASRI (2L D NFa L R—k s hORHM YD
KU L~ C, BURCIILZE LI a 55 Z LN TE WA,

—J5, [FARRZ SPring-8 HARODRHE IP FHTEHI 2 < OREGD R D)7 KT, Het/e 6 TiInIR
VNRIE X A X 7 LoDk IN—F 57O, WHAOFERE R CHEL Lo > TR EA DN
TELTWAD Z 03000, JASRI O/ 1%#% Choi/efifiT 7= O/ HikEdSaE s LTz, o7 —2 %
RN D701, Z OMEESGE G LB 7 by =7 BB Lz, IS, ZolEiEta AV i4h
BB ORHE O RANE 2 & OREEFIFE BT 7.

AFRREARI I - BRRA TS, BRx RWERE A RIS L LT ARSI A BB L, S D Rl R
D ERoTz RERBOE LT, Li@Ceo Do FBEREICEET 5602, Yo7 7 —EE4E LRV Eili b
MOFFICEIT 2109, FEMEGROESNE 72 L2 T 5
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BL4A3IR [ZBITEEEFINDHE LUV FIMTIEESG A

FEFAZE, JASRI
A —, ARG, FFARER, K T2

BL43IR [ZH T3/ \J—1—H 278 FROVBEH L0 R R HEE : ST - KR TR EHEEMER KU
FRIMEIESA A—2 2 PIEED BF ) (3R - BIATEE—. 2009-2013 FEEDIZHUVTIL., SPring-8 MSFRAET SEfEEL:
FRIMNEEFIRAL-TZEERBEL T LTD LIS EIZ2 DD IS ERE4 HEEL 1=,

(1) FAVYEURTUEILEIL(DAC) L=, BIEERE TOBEREEFRICH TS EFIRED AR
EEADEINIE. VAT B TIERICENEERTFATHY . ELOAEITHNTULD, 45 SatEEEFRIC
HULTIE, EHEINH EFREIREEED B % B TEFD/ U RIEEENSE . #RQ G EER VI D FIRI D h D,
LHLEETOMAEREETFRI ST 29I DLV TIE ., EERRATEREES D HEYITHNTLVEI DT,
ABAZE Tl DAC & SPring-8 DEHEEFRIMEE ALV T, BE FTOBHBEEFRICEERNDAEITL . TOEFIREE
EHAELTz, T b EREEF RO P T A TEE NV EFREDDIC., FEFLEEEFORRIZLY T )L 3%
SORE RSN D EFIRED ENTALGEF LA -, FIZTRRMELL TIE YbS [1], CeRu,Sb,,[2], PrRu,P,[3],
SrFe,As,[4], PrFe,P,, CeColn;, CeRhins, YbNi;Ga, % & ZEN ., BIEFRINDAAZTTE1ToT=, HRTIX. IO DFERDHE
BE% R T, E-PUSERERARICI <X LATSERODZRATIZHNZ T FROVBEHI AT ZBE 9 S L E 21— 5. &

& U DAC THRIELT=RETARI LI ZxT BIEIE Kramers— Kronig TR D BAFE61H1To1=0

(2) IREEIEE ALV - EITRRF AR SN fRRE CO BRI I ILEDFAF

T7—1) THY(FTIR) LTRERE (A S H B F-FRIVNBMO L F AL ERMGE T FREEL TRAGHETRIASN T
VS, LSS N S ZEINRRE SIRE D BHRFRA THIBRESAL. KR 10 um FEETH A A FOIERIREEES T
(&, —fARICZERDAREES 10 um FBETH D, NICBIL TRPUERETIL., TESEICREL TS LT
(NSOM) & SPring-8 D EEE R MEE AL VA LIZ&Y | EHfRFAE KE<LES 100 nm FREDZEMINMEREE L. H
DIFGEEEAE N/ \—T DM FTIR OEREHE LT, EEILRFHEINIEMERD 7 0—7 find R mon Rk
[ZHTRAINEESL . BELSN mES AR T DT EELE! NSOMIZE AL =, SIS LI IER I HEsTHY . LHvEE
FEBRELINRE D1\ T 570 R ERICIRESE D18 . NSOM D HEHEEA D L7455, TN FETIZ 100 nm 52
EDZERINREET. IEEGEEEH/ \—F MBS HRARINVERETETUVA[T], LAWERMS I EET BIZIE
F12 S/N EEATRELTULEY . BRELFFRERGEL TS, RRTIEEBELINFETORROMELHRET D,
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BL0O2B2 7\ —1—H—(2009~2013 FE) oL

— BEYEAROEBREL TOMKREITEDRRE —

AIRRTFIAFIEZZHTR | FORAFH N EZEZLL, [L B F LA
ARE R AR et RE Hah°

ASRRETIE. SPring-8 DFIFRIZLY#IE THIREL LS FImV T I RIEEIEZT A HEEL DD . W REIRSRIEE 18
HET BRIERMBIRACEB D EELETIZE T, SPring-8 AL V= I RIFIEEMERED T SURTH A%
RETHEFBIEEL T, FiF LRI O B VHIRRROEIE., 12— —E. Fiiia——DOBHRE#H TE
fzo ZZ Tl 2009~2013 FED 5 FEREDEEN - DLNTHRET 5.

AERRETIL, SPring-8 HK&U BL02B2 DHFRETEN L. SFIMBANDT A FRGEIEIEART, BRrEfkAal
RIED - DBFEZEERT. EREGZD S BEHEEEXH DN FIHERD RAMEERRT. JRTEEMHOEZEEMRE
H7EE  PU AVN\—E&BHEMET DXEMEIZ DV THAREHEEL . B 2L0I RSN -BEF ALz &R
ELT. PURRE, XIEREE B TESFIERX 100 L EAFEREN . TDHIZIE HRHVEA /IR KREL
SRR 2 EHEAYEL VS TL VS Science £° Nature REFFITHES DR B EERESEN TV, Ff-. KEAELENHT
12 DELERXAREEINTEY . AMBRUICLER Lz, RRTIEINSDHFNSL KON D RIS DOVNTHENT B,

A—H—FRELTE, I—F DT —REE T MFERE CTTETALSITEERDEHE 3EH. AtTE i JSHEL
=0 SRHEFRRANVLEIGALE (LEHE PU SRRENE — LB A LD —ERE > TAIEETo1=. 5 D IEEER T
85 Thol=o TIEFREL PUEBA Ah E TA—H —34/ LD T IFEEDNE —LRA LIZBWNTPUS IL—THE
EXIZSML . BL DB EELEREDAIRICERLT=. PU Z IL—THBEL- 1 — Y —DREL 13 1 (5biE
83T IW—2) Iot=, i85V IL—T D SPring-8 TOEEFAHFIET H1=0I2. BAFHHRESD —ERRTTEE (KR
BA) D FEEERL TRBAOFEEZ IR -, 1. IR EARFEETE T VELVEFHIREIZRL T SPring8 %
o= RRBIHA ATREL 15D K S TR TSR L 1=

HEMRLLTIE, EREE FEXRRFEHIL AT L L, ESEMBENEIEER AT LEEBEL, TOMRE. &
FT A ZRDFEL TV SRIET C. HERBEL EXMMEE RIFFEHRICE AL Tio=C &ld, ERMIZET /N (R
DETEFRMTICH W TEBLEREL DERFIN S, Tz, X BFav/ —E#FALESBEAEIZDLTIE, ERE
HAORRESASBAS M 23N . MIFRIERIC KA EISEIIN TR ERIED B 3Io7=,

SPring-8 M AZEFIIAL- LR LEET 5& ., IRETIIYWMERIE R E IZFHUVT Physical Property Measurement
System (PPMS)Z&1R5HEL TREZALD—EDRIEIFNAEL TETULVS, F=. BERFEFTL VS 2D SPring-8 1
—H—(ZI&. /D BL ZENIHL TV —RDZRoN D, CD&IEIKREEA NI, §&. BLO2B2 (&,
EXAFS OB/ B R =BV E L AIAE R “ BRI D 1= DEATHAE — LS/ 1T TUKIEN—DDET
HHEEZLND, AFMELL T, B, BNF. SR TFMHETEDERLRIFIEALEDHMHENN—T B
BL02B2 E—LTAUIZEST, MRERFZEI AR AIELT B CRIEH I 52 LIIMBERFOBEE I NFETLE
[ZEIF T KF=DIZEETHD,

BETARIED SRR CEREEOESITZELL SERE RS, VETHM L saFER. SFMELMS
PFEEVNTNOWEZRICHUOTEFTRBEEOCFM N RESh 2R CREEHIT TS, F4ld. BL OMEL
EFRERERIHE D=8 SPring-8 ZIH 1T B TRA—RLT= PUSIEIZEHSULVT 3 . 51 1 FITEYEBIL TE =, 7
DHFTIE. HEEEIEZE CHAITEEIIEE. CREST 1> ERATO AEDARITOC 1 HMISELLGNSHFESHDE)
MZEEL . BL DEELERICEZ TEz, APU [FIRTLIN, SHREH L DBERETA T 7EENLTINETU
L2 BL OWARRREILE A% 7T L. SPring-8 ZFIFALI-EREMERICHEikT SFECHD.
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The charge density analysis of rubrene at BL02B1 in PU project

Venkatesha R. Hathwar', Mattia Sist', Mads Ry Vogel Jargensen’, Kunihisa Sugimoto?, Jacob Overgaard’,
Bo Brummerstedt Iversen®”

'Center for Materials Crystallography, Department of Chemistry & iNano, Aarhus University, Langelandsgade 140, Aarhus C, DK-8000,
Denmark. 2Japan Synchrotron Radiation Research Institute I-I-I, Kouto, Sayo-cho, Sayo-gun, Hyogo, 679-5198, Japan.
*Correspondence e-mail: bo@chem.au.dk

The charge density analysis of crystalline materials using high resolution X-ray diffraction data has become an
important analytical technique to study the physical and chemical properties of materials [1]. It is now very mature and one
of the most dynamic areas of modermn X-ray crystallography. In this approach, the charge density models are obtained based
on the Hansen and Coppens multipole formalism [2] and Bader’s “Atoms in Molecules” (AIM) theory [3] provides a
convenient platform to define boundaries between atoms through their topological properties derived from the electron
density.

In recent years, semiconducting organic materials have attracted a considerable amount of interest to develop
all-organic or hybrid organic-inorganic electronic devices such as organic light-emitting diodes (OLEDs), organic field-effect
transistors (OFETS), or photovoltaic cells. Rubrene (5,6,11,12-tetraphenyltetracene, RUB) is one of the most explored
compound in this area as it has nearly 100% fluorescence quantum efficiency in a solution. Additionally, the OFET fabricated
by vacuum-deposited using orthorhombic rubrene single crystals show p-type characteristics with high mobility up to
20cm?/V/s [4]. The large charge-carrier mobilities measured have been attributed to the packing motif which provides enough
spatial overlap of the -conjugated tetracene backbone. However, the significant semiconducting property of RUB is not clear
yet.

In this PU project, high resolution single crystal X-ray data of RUB was collected at 20K on a single crystal (~100
um) using a wavelength of 0.35312 A at the BL02B1 beamline of SPring-8. Data was collected to up to the resolution d=0.30
A with a redundancy of 21. The C-H bond distances were obtained from the neutron experiment and anisotropic
displacement parameters (ADP) of hydrogens are estimated from SHADES3 analysis [5]. The chemical bonding features, the
topology of electron density and strength of weak interactions were analyzed by the AIM approach. It is further supported by
the mapping of non-covalent interactions (NCI) based on the electron density. The results obtained from synchrotron data (20
K) and laboratory data (100 K) will be discussed in the presentation.

Refrences:
1. Coppens, P. X-ray Charge Densities and Chemical Bonding, Oxford University Press: Oxford, UK, 1997.
2. Hansen,N.K;; Coppens, P. Acta Crystallogr., Sect. A 1978, 34, 909-921.
3. Bader. R. F. W. Atoms in Molecules-A Quantum Theory, Clarendon: Oxford, 1990.
4. Podzorov, V.; Menard. E.; Borissov, A. et al., Phys. Rev. Lett. 2004, 93, 086602.
5. Madsen, A. @.J. Appl. Crystallogr. 2006, 39, 757—758.
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4 ERBIHEEHET, & SIRAFFEEETFE, 6 BHEEAFIFHA > 5—
BE &' MR SRS, —IRER° FHEETT, FUR—IRE° VAMEES, P

SPring-8 BL25SU (8 X #&EUADHE —LS42) TlE, $100 nm FEDEX #1F/E—LFIADSE/LAEDH SN TL
5. "ER X $FF/E—LERW /SN, CNETEICENTOTITAETAI RO TE A, AEE1EIC
&Y, 5, B VEEEED SPring-8 | ZHLNTEMERIRE L /ST ETRIESEN BFEIN 5. K/ \—bf—21—H—
(LT, PU)EREIL, 2014 £ A HAICRA—PLIZFILULVRRETHY . /A XDFRFHERELZDRE L O 2445}
ZELGI—TIRELT, X #jF/E—LERW - /HSEHARDORREE ToTULVS. R PU BRRETIE, FEEkAIAY
HOHRELTOF/E—LEDBELEHIC, A ——FEBTOFHRREMOBELEEA LIFHILT, F/8ET
DHREFEN COMTITE R U - D EFEE T & REAVE BRIEL TULVS.
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M OBFDEEREEZ R — LREAISFREL - FERE Lo TS, Su&fED BL25SU DL A7 hERaFRHD
X #§H/E—LMCD ZEDNMREES, ®1IRY. dERDBL &, £t FH/E—LEZMRTHFH/E—LTIV
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HHbNDOT IIL—TIEHBHXIRE — LEEo- R TSR FOMMERE LU/ \T—1——ZE%x
BLIOXU [CTEITHTH B, EICL—F—IMBXT A VELRT7UE L EILERWT, BEEEES:EIREEIZL,
X $REHAIEAI C S > TIEEZRTET S D LERF . RfERE-EXIEN- HIERRE - (A5 E Dtz RlEL
F5ETHEDTHD AFERTIE. TOSEREREDREIZDOVTIRET S,
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Continued Crystallographic Characterization of Extraterrestrial Materials by Energy-Scanning X-ray
Diffraction.

Keniji Hagiya’, Takashi Mikouchi?, Kazumasa Ohsumi®, Yasuko Terada®, Naoto Yagi®, Mutsumi Komatsu®,
Michael E. Zolensky® (Principal Investigator).

'Graduate School of Life Science, 2Univ. of Hyogo, School of Science, 2Univ. of Tokyo (Japan), 2JASRI (Japan),
Waseda University (Japan), "NASA-JSC (U.S.A)

Introduction: We have continued our long-term project using X-ray diffraction to characterize a wide range of
extraterrestrial samples, including samples returned from the near-Earth asteroid Itokawa by the Hayabusa Mission, comet
grains from Comet Wild 2 collected by the Stardust Mission, and the recent meteorite falls Sutter’s Mill (carbonaceous
chondrite), Monahans (halite separated from this ordinary chondrite), and Amoeboid Olivine Aggregates (AOAs). The
stationary sample method with polychromatic X-rays is advantageous, because the irradiated area of the sample is always
same and fixed, meaning that all diffraction spots occur from the same area of the sample, however, unit cell parameters
cannot be directly obtained by this method though they are very important for identification of mineral and for
determination of crystal structures.  In order to obtain the cell parameters even in the case of the sample stationary method,
we apply energy scanning of a micro-beam of monochromatic SR at SPring-8.

We employed the intense X-ray source of SPring-8.  In beam line 37XU an undulator is installed and its radiation is
further monochromatized using a Si (111) double-crystal monochromator.  The X-ray energy is automatically adjusted by
changing the undulator gap and the angle of a monochromator. A Kirkpatrick and Baez mirror is situated upstream of the
sample giving a beam size of 0.7(V) x 2(H) mm?’at the sample position. Diffraction pattemns are collected on the
two-dimensional detector (CMOS Flat panel detector, Hamamatsu Photonics K.K.). The samples are attached to an
XYZ-stage, and the target micro area in the sample was adjusted on the micro-beam position under an optical microscope.
We applied energies from 30.00 to 20.00 keV (1=0.4133-0.6199 A) at increments of 40 eV with each exposure time being
0.5 seconds. The instrument parameters were calculated from the coordinates on the Debye-Scherrer rings in the
diffraction pattern of Si powder (NIST 640c) taken at 30 keV and the values were used for further analysis.

Sutter’s Mill Meteorite: We made critical measurements of the crystal structures and cell parameters of secondary
alteration minerals in the Sutter’s Mill meteorite, a unique meteorite which contains xenolithic materials as will be materials
collected by the OSIRIS-REx and Hayabusa 2 sample return missions. We showed that the Sutter’s Mill meteorite is a
regolith breccia of very reduced and very oxidized materials, a very surprising result [1,2].

Hayabusa Samples: We made critical structural analyses of dust samples of asteroid Itokawa returned to Earth by the
Hayabusa mission. WWe made SXRD crystal structure and unit cell measurements of analogous meteorites as standards. The
degree of crystallite crystallinity significantly varies within individual grains, a hallmark of shock metamorphism. These
have been the first crystallographic analysis of loose asteroid regolith grains, and permit us for the first time to definitely link
one class of meteorites (ordinary chondrites) to one class of asteroids (S class) and understand for the first time how regolith
processes have modified the mineralogies of asteroid materials [3-7].

Comets and Asteroids Impacting the Moon: We made critical mineralogical identifications of surviving pieces of late
impactors hitting the Moon, as a text of models of the origin and early history of the terrestrial planets. These impactor
fragments indicate primitive asteroids were common Earth-Moon crossing impactors during the latter stages of the
basin-forming epoch, opening a new window into the collisional processes that shaped the Earth at the dawn of life [8].
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Amoeboid Olivine Aggregates: WWe made preliminary crystallographic and structural analyses of AOAs in carbonaceous
chondrites that are sensitive indicators of condensation conditions in the solar nebula and parent body
alteration/metamorphic processes [9,10].

Olivine and Pyxoxene in Comet Wild 2 and Chondritic Meteorites: Ve made crystallographic measurements of olivine
and pyroxene crystals which dominate the Comet Wild 2 samples returned to Earth by the Stardust mission. Ve measured
cell dimensions olivine in the coarse-grained terminal particles of Stardust aerogel tracks and a comprehensive dataset of
analogous olivine grains (5-30um) isolated in chondrite matrix. The results have completely changed our understanding of
the origin and evolution of the outer solar nebula [10].

References: [1] Zolensky et al. Mineralogy and petrography of C asteroid regolith: The Sutter’s Mill meteorite. Meteoritics
and Planetary Science, in press; [2] Jenniskens et al. (2012) Radar enabled recovery of Sutter’s Mill, a unique carbonaceous
chondrite regolith breccia. Science 338, 1521-1524; [3] Mikouchi et al. Mineralogy and crystallography of some Itokawa
particles returned by the Hayabusa asteroidal sample return mission. Submitted to Earth and Planetary Science; [4]
Mikouchi et al. (2014) Mineralogy and crystallography of some Itokawa particles returned by the Hayabusa mission. 45th
Lunar and Planetary Science Conference, Abstract; [5]

Mikouchi et al. (2013) Mineralogy and crystallography of Itokawa particles by electron beam and synchrotron radiation
X-ray analyses. 2013 Hayabusa Symposium Abstracts; [6] Nakamura et al., Meteoritics and Planetary Science. In press; [7]
Zolensky et al. (2012) The shock state of the Itokawa samples. 43rd Lunar and Planetary Science Conference, Abstract
XXXXI; [8] Joy et al. (2012) Direct Detection of Projectile Relics from the End of the Lunar Basin-forming Epoch. Science
336, 1426-1429; [9] Komatsu et al. LIME silicates in amoeboid olivine aggregates: Indicator of nebular and asteroidal
processes. Submitted to Meteoritics and Planetary Science; [10] Komatsu et al. (2012) Amoeboid olivine aggregates in
NWAZ1152: connection to CR chondrites and the cometary particle T112. Meteoritics and Planetary Science, 2012
Meteoritical Society Meeting Abstracts.
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1) D. Fujita, K. Suzuki, S. Sato, M. Yagi-Utsumi, Y. Yamaguchi, N. Mizuno, T. Kumasaka, M. Takata, M. Noda, S. Uchiyama, K. Kato*, and M.
Fujita* "Protein encapsulation within synthetic molecular hosts" Nature Commun. 2012, 3, 1093,

2)  N. Mizuno, D. Fuiita, S. Sato, T. Kumasaka, M. Fujita, and M. Takata* “Development of a MEM Structure Visualization Method: Synthesis and
Structural Analysis of Artificial Capsule Enclosing Protein” J. Crystallogr. Soc. Jap, 2013, 55, 211.
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Structural and Functional Investigation of UraA, the uracil:proton symporter in E.coli

Xinzhe Yu, Guanghui Yang, Nieng Yan
School of Medicine, Tsinghua University, Beijing 100084, China

The Escherichia coli uraci:H" symporter UraA is a representative member of nucleobase/ascorbate
transporter (NAT) family proteins, which are responsilble for nucleobases uptake in all kingdoms of life and
vitamin C transport in mammals. Despite the advent of the crystal structure UraA bound to uracil, its transport
mechanism remains elusive. Here we report the 2.5 angstrom crystal structure of UraA bound to uracil
resolution in a distinct comformation with data collected at BL41XU. The newly solved UraA structure can
also be spatially arranged into a core domain and a gate domain with uracil binding between the two
domains as the previous one. The core domains show little difference between the two structures, while the
gate domains undergo marked conformational changes. Strctural comparison between the two UraA
conformers suggest that the rotation of gate domain may facility the substrate transport.
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Spatial information by HAXPES

C.E.ViolBarbosal, S. Ouardi?, J.Karel!, X. Kozina2 T. Kubota3, S. Mizukami3, G. H. Fecher!, E. Ikenaga2,
C. Felser!

1- Max-Planck-Institute fiir Chemische Physik fester Stoffe, Néthnitzer Strasse 40, 01187 Dresden,Germany

2- JASRI,SPring-8, Sayo-cho, Hyogo 679-5198, Japan
3- WPI Advanced Institute for Materials Research Tohoku University, 980-8577, Sendai, Japan

The combination of electronic and structural information in crystals and
multilayered films can be achieved in the angular resolved hard x-ray
photospectroscopy (HAXPES). The use of a high energy wide-acceptance
objective lens in HAXPES makes possible the measurement of the photoelectron
angular distribution over a large angular range (about 60 degrees), eliminating
the dependence on the light incident angle. In these conditions, the angular
distribution can be easily employed for the structural characterization of buried
films by using x-ray photoemission forward scattering. The simultaneous
measurement from different emission angles allows a more precise depth profile
by exploiting the angular dependence of the photoelectron escape depth. In
addition, this setup also allows the investigation and understanding of the

recent technique of the magnetic circular dichroism in angular distribution in

photoemission (MCDAD).
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Magnetic Compton scattering in high magnetic fields on BLOSW:
Long term project

J. A, Duffy?, J.W. Taylor2, SR. Giblin3 and S.B. Dugdale*
1University of Warwick, ZISIS Facility, 3University of Cardiff, {University of Bristol

In this poster, we report on our current long term project to develop high-field magnetic Compton scattering
measurements on BLOSW. We present details about our current progress, and our latest results obtained using
the magnet. In the last two experiments we studied the magnetism in frustrated CasCo20s, heavy-fermion CeBs
and spin-polarised CogMnSi. Finally, our future plans are also discussed.

Studies of spin-resolved electron momentum densities involve the measurement of the so-called magnetic
Compton profile. This is a one-dimensional projection of the electron momentum distribution of only those
electrons that contribute to the spin moment of a sample. The technique is applicable to ferri- and
ferromagnetic materials. The profile is obtained via the inelastic “Compton” scattering of high energy X-rays.
The beamline BLOSW is set up for these experiments, with the necessary hard (typically 175 keV) circularly
polarised X-rays produced by the helical wiggler.

For this project, an Oxford Instruments Spectromag cryomagnet has been shipped from the UK and
commissioned for use on BLOSW. This magnet, with its variable temperature insert, can provide a sample
environment with applied magnetic fields up to 9 Tesla (horizontally), at temperatures from 1.3K to 300K.
With our own micro-furnace, temperatures up to 700 K can be attained.

Magnetic Compton scattering can reveal unique information concerning the electronic structure underlying
magnetic materials. Since electrons originating from different atomic orbitals have specific momentum
densities, it is often possible to determine the origin of the magnetism present. Typically, interpretation
requires the use of electronic structure calculations using molecular orbital and band structure approaches. By
using both theoretical methods in combination, a considerable amount of information can be obtained from the

experimental profiles.

For CasCo20e, our results confirm the theoretical prediction that there is a significant orbital magnetic moment
on one of the two Co sites present. Periodic oscillations are observed, which correspond in real space to the
separation of the two Co sites, indicating that the non-magnetic site is involved in mediating the magnetic
interaction. In CeBs, the spin density has a strong itinerant contribution, and anisotropy is observed between
different crystallographic directions. These results are unexpected. We have also measured Co2MnSi, as part of a
project to study spin polarisation in highly polarised materials.

We would like to thank the EPSRC in the UK for funding for this project, to SPring-8 for providing the long term
project 2012B0045, and Y. Sakurai and M Itou for their significant help and contribution to our experiments.
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Lung aeration at birth in a rabbit model of congenital diaphragmatic hernia
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The Ritchie Centre, MIMR-PHI Institute of Medical Research, Melbourne, Australia; 2Depar[ment of Obstetrics and
Gynaecology and ®School of Physics, Monash University, Melbourne, Australia; “Division of Neonatology, Ludwig
Maximilians University Munich, Germany; *Royal Women’s Hospital, Melbourne, Australia, °Fetal Medicine Unit, University
Hospital Brugmann, Brussels, Belgium and "Spring-8 Synchrotron, JASRI, Hyogo, Japan.

Email; stuart.hooper@monash.edu

Introduction: Congenital diaphragmatic hernia (DH) occurs in ~1:4000 infants. DH allows abdominal contents to enter the
chest causing fetal lung hypoplasia. This results in severe respiratory insufficiency at birth. Currently there is litle guidance
how to best resuscitate CDH infants at birth. As DH is usually one-sided, the ipsilateral lung is mechanically different to the
contralateral lung. We aimed to assess the rate and degree of lung aeration at birth between the left and right lungs in DH
rabbits using synchrotron-based phase contrast X-ray imaging.

Methods: All experiments were performed at the Spring-8 synchrotron. Pregnant rabbits underwent surgery at 25 days
gestation (dG; term31-32dG) to induce left-sided DH in two fetuses per litter. At 30dG kittens were intubated, delivered and
ventilated. Peak inflation pressure was adjusted to attain 5mL/kg tidal volume. A 5cmH,O end expiratory pressure was
maintained throughout. Phase Contrast X-ray imaging commenced prior to ventilation onset and was performed at 24keV
and images were taken at 5Hz with an exposure time of 20msec/frame.

Results: Fifty-eight percent of DH fetuses survived. The body weight of DH kittens was similar to un-operated littermate
controls but there was a 25% reduction in lung-to-body weight ratio in DH (0.054 + 0.003; n=6) compared to control (0.072 +
0.003; n=8; p< 0.0005) kittens. In DH kittens the right lung aerated ~60% more rapidly than the left (Control 0.034 + 0.007
mL/sec vs DH 0.014 + 0.004 mL/sec; p<0.005). By 30 seconds, 67 + 4% of the air was in the right lung and only 33 £ 4% of
the air was in the left lung (p<0.005). An example is shown in Figure 1.

Figure 1: Representative example of the rate and degree of lung aeration at birth in the left (green) and right (blue) lungs of a
control rabbit (A) compared to a rabbit born with a left-sided DH (B).
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Conclusion: The contralateral right lung aerates more rapidly than the ipsilateral (DH side) left lung, increasing the risk of
over-distension injury in the right lung and atelectasis injury in the left lung. This imaging technique will allow us to discern

which resuscitation techniques most effectively aerate the lung and reduce lung injury in CDH infants at birth.
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Nuclear resonance vibrational spectroscopy on the NAD*-reducing [NiFe] hydrogenase
from Ralstonia eutropha and method development

Lars Lauterbach™, Leland Gee % Hongxin Wang®, Marius Horch', Yishitaka Yoda’, Ingo Zebger, Oliver Lenz",
Stephen Cramer™®

! Institut fuer Chemie, Sekretariat PC14, Technische Universitaet Berlin, Strae des 17, Juni 135, 10623 Berlin, Germany;
2 Department of Chemistry, University of California, Davis CA 95616;

*Physical Biosciences Division, Lawrence Berkeley National Laboratory, Berkeley CA 94720;

4 JASRI, SPring-8, 1-1-1 Kouto, Mikazuki-cho, Sayo-gun,Hyogo 679-5198, Japan

The soluble NAD"-reducing [NiFe]-hydrogenase (SH) from Ralstonia eutropha consists of six subunits, HoxHYHUI,, which
accommodate the Hy-cycling catalytic [NiFe] center, two flavin mononucleotides (FMN), an electron relay consisting of four
[4Fe4S] clusters and one [2Fe2S] species and the NAD(H)-binding site [1-2]. The SH oxidizes hydrogen in the presence of O, in
contrast to most other hydrogenases [3].

In order to obtain insights into the structure of the [NiFe] site and the [FeS] clusters, we have performed nuclear resonance
vibrational spectroscopy on both the oxidized and reduced SH protein. Our data indicate that only two of five [FeS] clusters
become reduced through NADH. Externally added gaseous “*CO was incorporated into the [NiFe] center of the SH and allowed
the discrimination of the vibrational bands related to the CN and CO ligands of the iron in the [NiFe] active site. A considerable
higher higher v(Fe-CO) frequency compared to the situation in oxygen sensitive hydrogenase is discussed in relation to the oxygen
tolerance of the SH.

W\ are currently working to increase the count rate from >Fe nuclear resonance scattering experiments. Initial tests have been
conducted for the feasibility of a dual APD array setup to capture scattered photons from above and below the sample during an
NRVS experiment.

As an initial proof of concept we measured the SH  with the dual APD array setup and saw the combined counts to be 18.7%
greater than a single APD array alone.

Our next step towards maximizing NRVS signal is to redesign the Lucite sample cell which ideally will approach the theoretical
maximum of a two fold increase in detected NRVS signal. This will allow detection of weaker signals of very dilute biological
samples in the future.

[1]  Schneider K., Schlegel H.G 1976 Biochim. Biophys. Acta 452, 66-80

[2] Horch M, Lauterbach L, Lenz O, Hildebrandt P, Zebger 1 2012 FEBS Lett. 586:545-556
[3] LauterbachL,O.Lenz, JAm Chem Soc 2013, 135, 17897-17905.
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NRVS for structural definition of non-heme iron enzyme intermediates
Kiyoung Park, Yeonju Kwak, Lars H. Bottger, Kyle D. Sutherlin, Yoshitaka Yoda, Makoto Seto, and Edward 1. Solomon

Mononuclear and binuclear non-heme iron enzymes catalyze a wide array of reactions of O, with substrate in nature. In many
cases, oxygen intermediates that are active in catalysis are inaccessible to traditional vibrational spectroscopy methods and their
structures remain unknown. We have therefore developed a methodology for applying nuclear resonance vibrational spectroscopy
(NRVS), which is selective for all vibrations with Fe displacement, to define the structures of these intermediates. This
methodology involves collecting NRVS data on structurally well-defined models of the intermediates of interest and simulating
these NRVS spectra using DFT calculations. Once a functional and basis set combination has been found that simulates the model
data well, allowing for assignment of the iron vibrational modes and their dependence on structure, that same computational
method is extended to the enzyme intermediates, allowing determination of their structure. We have successfully applied this
methodology to the S = 2 Fe'V=0O models and then to the Fe'V=0 intermediate in the halogenase SyrB2. DFT-calibrated NRVS
allowed us to define the structure of this intermediate and elucidated how substrate orientation in this enzyme leads to halogenation
of the native substrate but hydroxylation of a non-native substrate. VWe have now applied this methodology to a series of
Fe",-peroxy intermediates and Fe', and Fe"-Fe' mono- and bis-p-oxo models to understand their NRVS spectra. These model
studies are now being extended to key binuclear Fe oxygen intermediates. Our DFT-calibrated NRVS methodology has allowed
unambiguous assignment of the geometric structure of the peroxy-level intermediate P” in AurF, which converts aromatic amino
groups to nitro groups. Coupled to electronic structure information from MCD, this has allowed us to evaluate the reactivity of this

I active site in ribonucleotide

enzyme. This methodology has also been applied to an intermediate in the O, reaction of the Mn'/Fe
reductase (RNR) from Chlamydia trachomatis. NRVS simulations were carried out on 18 structural models of this intermediate,
with variants of one vs two carboxylate bridges, the positioning of Fe and Mn in the active site, the oxygen bridging geometry
(bis(u-oxo), or p-oxo, p-hydroxo), and water vs hydroxo ligation in structures with only one carboxylate bridge. The data and
representative DFT simulations for these structural variations are presented in the Figure. From correlation of simulations to the
NRVS data (with coupling to MCD analysis), the geometric structure of this intermediate was defined, providing insight into its

reactivity.
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Figure. a) NRVS data for the O, intermediate in Mn"'/Fe" RNR and the structure derived from this spectrum. b) NRV'S simulation for a
model with two carboxylate bridges. ¢) NRVS simulation for a model with one carboxylate bridge and the non-bridging carboxylate

bound to Mn. d) NRVS simulation for a model with one carboxylate bridge and the non-bridging carboxylate bound to Fe. Note its
similarity to the enzyme intermediate spectrum in a).
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