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ENHERDIN. ZIICEARA . B THERRSOTFHERLEENHD CXIELTHBELT S,
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EH TR REFEO RIS

SPRUC B4 2R ZEH S
RE B8R ZF BIKX £4K

ENFEE - REES(E. SPring-8 DFcimstEldl & FERICEHIERTIREITOTLET, LUbH
(. @ SPring-8 KHAFHE CRIBL S 557 LUWEREFIA L1288 %. @ HHOE—LS A UEBHERIZES
KER - T—AETE. Q BBIEES M1 T I RIFRT 49 AMED-ODIEGHMT, @ X A A—D2F
i, uNAAST XEREHT(GIXD)iE - vNEASGHINE XERERELGISAXS)iE (B 1), XERRFIFEXR)E. &
f& - RED XEALFHEDIXPCS)iE, X #84 A—S U5k, BRENIEE GROVDNE. X BABFHNS
HXPS)E. X $RRUHIEEXAFS)f#HT:ER) B EDFHAITFRICERDHIHEFEDHAREERNRE L TE
FLTULET, AFELOI—F—IE. FIZ BLO2B2, BLO3XU, BL13XU. BL40B2, BL45XU. BL46XU
ZRRALTHEY., BiFERE 2015 7 BIRAT 323 £ TT, hRRAZ—HERTIE. REDHEHEEZENL
95

The goal of this group is to exchange information and discussion on the advanced utilization of SPring-8 for present and
future researches on thin-film and/or surface structures of organic and polymeric materials with respect to the followings:
New experimental methods utilizing a next-generation light source of SPring-8 Il, @ 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~ay 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. Please apply for member registration of ‘Research group on polymer surfaces and thin films’ through
the website of “SPring-8 User Information” if you are interested in this research field.

{BiEantl
(1) fvMAIEA X #REHT(GIWAXD)RITEI“ED < AR R R O EIED S T U R ERTE
WREA. KB F. /MEE &, THER. =R F
EEERNELZ DR Lo DA T FEREN FERODFHEEIEEZL GIWAXD [ZEDEFHEIL 1=, Al
ROEMIZHEMEA D FEORME L TRDEL. REHA 8 LLELOESHF TIEFEIRNEMRIC® L TK
FAMICKERICERY S L ERH LT

(2) FEI5ME GIXS AIFEIC & HEIEEIEICH T e EEDHE S EHR
=JtEE. Amran Hossain, ##3He—, 18KxERE. 5IEEH. SHEH., E4KE*
A Era— ISR ZH T DERIKR ) TR TILOFERIEEEI R 2 GIWAXS - GISAXS BIE T1EHh

Lfze FLIVBERZFRAWN-V) 3 EREOEBERIEERICHITS,. RUHTOSY FroOiERIEFER
B L VERIEEREI T A EREEDEE &SR eENEEE N F LA THRET L=,

(3) WUMAAST X SRAEFAEENHEIC K D dewetting HIFFEIRRE S 1 F =V ROHR
EIVAR", SEETH. AHHN, THER. MEER WULE. BRE. SHSE
MNIEMEEER T VI ERXA T Y U(POSS) . BEEICT M1 RERT HEMBERTHD, RURF
L UAPS)DAKRIFIZ POSS %468 L 1= PS-POSS SEIETIE, JRE EREFDIZMD dewetting AMIRISh 5 &
HERESINTULDN, FOERIA D= LIFTAETH o= AAETIL, HMNAAST X FECTFHERES A&
L) homo-PS &R & PS-POSS EfE (5F= 2500) DREF A IV RXZEHAIL. REHESTDEFERL
fzo TOFER. PS-POSS EfEAY homo-PS B &L Y £#5 10 fHELVENIZIF DI L ERE LT,

(BEEER) BIR F UNKEEEWMELEAZA
(Atsushi TAKAHARA, Ph.D., Kyushu Univ.) takahara@cstf.kyushu-u.ac.jp
1E42K B (FEEIEMH#EA) (Sono SASAKI, Ph.D., Kyoto Inst. Tech.) sono@kit.ac.jp

10 SPRUC



SPring-8 2015

EXEFRIZH 1+ D5 HEHEE SPring-8 DA ZhFIFE

BB L B =
MEENIRE ME &, BRRERTFHOERREE B BA

ZE-RIVFHEOBEIZIS, HEEYOSEIEETNERSND. ED=OIZE, EREMADEH- VT
HDDTEAET D ENEETHD. FARKD BT, EHEEERNINDIE - VT HEEHaEA DIEIRIE
HICRIES S EMMTERET 2L THY, RBEM PO RIGCERARMEDTHIEEITIETHS. ChoDEIMTIEE
YrOTRMESEHEDRREICHT ST LD THY, FAARIIEERIHL T, HifiE LEERETO TV, £
LTHAE UTOE—LSA2 (BL) THHEEEAEETHTI <R SBIRA RSN TS,

{REIERA AR =)E)
—R&FEF BL BL02B1 BL28B2
EEEFIFABL BL16B2 BL46XU
JAEA A BL BL22XU BL14B1
SUNBL BL16B2 BL16XU
ZMBL BL33XU

—ARHA, RUEZEFA BL Tl Z0BORAEEIELRE, EREFEELISHFHEA FIZEHEIN THY,
SUNBL, &XU'2H BL TlX, #&&EMDESEERILELT-RBIG HEHEA EICEMIN TLVS. £LT JAEA B BL
TIXZDOEA, hOLVEHLWEHAFMER, TOANERLTLS.

LHIL 01 FREICEESN-ERRD —EEBNT 5EEHIT, HIERRELT SPring8 ~NDIREREFBNT
LFETHS.
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5 VR - ILF T T O4 v RAREDES)

FSIBE - VILF IO OIS
FHLERmt (GEXE). XBE= (EH)

PEINRITREE. KAMERTH S EISERT HBHTERES - EERIRER TH D, SDSHITIEL
MEEIGBEFFT ) TAHRT DNFEEEIET D, 77 5T REOHISE-IFTHIEIZL > TE L Bk
LN TS, MEDENE, ZERREIFHMEDN & FEREITMEDINDEN & L TEESN D, &
F. TERIRENFRE & FRRREDIFMED K SN - R THIF SN 5, BRTHIME SHESHIMEEIEU DLV LU
WEHEE CKELGRADAEFT o TLDA, TORBHBDERIC(IRTF EHMTE—F > MR DHEESIDIFHRA
FEIRTHD, BHERRIT. BEEODBNIARIFHENTS ) T4 —EHKE— A2 FOBHTEALTO—T &
BHEISER L. BhEY BRI ORI RRDERHATE L T, FRBAFRS T EMET 5%
Bey& LTEEIL TS,

BEPEEFIR LI-HSMERERSTE LTI, STTRERWGERAG o SR R O E T OER EE
ENTMOEREAMFONSMT D VT UBEISRENH O, ARRIHRAEXRETZE-5FRTFEE LT,
TERCDWRSEFDRER - MIRZEITOIWFRAE - KFEREDSMIZL VEBESI TS,

(1) FZILEEEHA
S S E IS E H A UVITEEN T3 LR ADAZE
(2) ESHSIER

X )VHEHHA - <ILF 7 2 A4 v RYEOFEEMN S HEMEOREHEREIZ & Y HR T BT IO
. STV R SI AR AR — B F O FNESHSINE DA
(3) SEMFDHEELFA(FTIVR
EIFVEHRERIZEIT S, BB - Bl - 5B VS YBEDOEKRIEE (ZERF/\TA—2—) DFEE
EFAFT 2 ZADEARE
(4) HER
LEEHARERE S 51O DRI X R % FAL V- BTSSR AT O BFERZE
FHRR(E, LEEDOYA TR - SEEREANICBILEFD. YR - b3, BER - SEEROBARED D EFEIH &
RFIEENTVOSRANHETHY . SPring=8 [CHITHFT VLY - TILF T = OA v AR FORILHHEEZE
BIXL 2—Y—OFREAERE. BIEEECHET HIRE. IRSOTELGHHE. BEFRTOBRREEE
ToTULVS,

SED SPring-8 RO LTIE, FHRSEHIE X IREHTERZSHMIRIZ & Y 0d BSER/ 1 0 O7RI{LY
Cd0s,0; DIE&MENE B A 1 ABEZEEE L=, EDFIRRARDHERIZOVTHENT S FETHD.

SEX
1) S. Tardif et al., Phys. Rev. Lett. 114, 147205 (2015).

12 SPRUC



SPring-8 2015

SPring-8 M{RIEFFHZEFI AL - I4A%ZEA

BEGERIL I AT =
At PTESES, AATED. #H B, AFIEX

HEMEMPHE R RAVIEEAMFITHY . REAREEDSF /R 7 — L DHESHEEERISERL TTOMEEN RIS
%o BHAFHEMEM D R IR “ R ESE 51=0 ., SoIZIE INFETICEN o= EHHTEFM e BRI =8I
(FHEREDITRZE SN T D EATRIRTH D, METLDBN - {RAAFEE EN LI XTSRRI SATH T
NTEEAGHRTO—T ELTERSN TEY . FARESTII G S L DHIHADIZEI Y SRR AT D
EANSEHEHOHIRH HZEAREL | SPring-8 ZFIFAL-HIRHRERNE - ENF LZHHELEFHRIET B,

CEShRE)

@ 2014 %9 A 13 B, BRKRENIFv/ A THER 5 BEE 54 BZ=ICT, SPring8 L URU ™ L 2014 [TEHET:
YT E—TAU T EMEL Tz, COI—T 12T (E BREREEM RIS BHAS RS, BT/ MR
HEED EERHES LT, SPring-8 I IZRIITT=, A—H— RO T hDEREITOEESIZ. BLOTLSU, BL25SU,
BL39XU. BL43IR DEE—LTFAUIIHEITAHEFIER DL T, LTOTmHEIITHhIT=,

1)BL25SU 774 L—RIK5 (JASRI- FifdEh)

2) KBFAHARAT —S A FHE (JASRI- EEHE L)

3)BL43R FHIE—LTADIFRE SPRUC HEIEFRIMNATZEDIEN (JASRI- AR5 1)
4)BLO7LSU RAMBERIEFT IR T—a E— LS4 DO IR GRAYIERT- #aEER)
5)BL39XU () SCM K37 DL VT (JASRI-AIFIELD)

(FAZERR]

BL39XU MR E LT, HEAS - IMMAIER @ - RREREER) 5125 YbNi;Gay DEFEESFTEsD & &
[ZBET %81 Y &, JASRI - SiAEER 51T & X 7/ E—LZRLV=XMCD A A—2 2412k % Nd-Fe-B
HEERR OB EAE COMRSEZ LD F OISR <RI 21 2 24N T %, Ff=. BLOTLSU ZHilNI#X #2
HIBHSICFEND—SNROMREERL TS Fe DF/ FEIZHELT Fe L3 & L2 IR CHES I FE A —RERAA
REET B L EHEERL, ETIVGETERT 2 ENTEL, X BBEREFL—F ALV -HIESFEh—
BN T T L MRTEOMERERRIC DOLVTHSCRER L= Y, —A. BL23SU TlE, ANFEER EARBEENEIFE
1B Fe,N/SITIOsSEIED Fe Lys BE TN K BRI XMCD R b L& E—RIBHE A&, JEZHT% Fe 3d
BFIREE &N 2p HRERIOERI HEE L - BT R E VB FHEE ZBAL N L=, BL2SSU IZEULTIE, 4
O LFHERA ORI <FEE LTZE &£91.5 nm ORIFABH SR EHET 5 2 & % Fe Ly IRIHD XMCD AIEI = &
YRS L=,

(&30

1) K. Matsubayashi, et al., Phys. Rev. Lett. 114 (2015) 086401.

2) $iAEE, /Dy #74 T LHALHBKAMADRS, FikE 45 FEHME LRE BE, o—T L —
HihfR, 2015 4.

3) Sh. Yamamoto et al., Rev. Sci. Instrument, in print.

4) K. lto etal., J. Appl. Phys. 117 (2015) 193906.

5) T. Nakamura et al., Appl. Phys. Lett. 105, 202404 (2014).
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i

EHETEHICHEITHREY - BEFHER AR RDER
BERETMICHITBREL - EFEERFHRS
R /IRIBA (EERIIX) | B 1EFNE (RERK)

SEDD VR ILIZENTIE, HARED A U/N\—Z&k > THITHONIZAERDOSFN 5. LITOREREIC
DNTHET %o

1) [ ROZREOETFIEERMRA ] A (JAXA)

REMERIZHE VT, R LIIFERBDERIMET HRVFRIL. BT SEERIETHEBZ SN TEAN
ROFROREAE L (2077°C) RIGHEIZED =02, EERNISRIRMAN SR THINFKEATH 1=,
ROZRRMADD VT U BELAEEITL. S RESTEICK YT LIER. RORRAN S ERTE %
BHEL, EETIIBWI EAYEAL, (COMEDARL. LTS L NRAIRYE SRR R
FIDLHARRETH D, )

2) [ I8 X $RERELIC R B 7L h U EBHRAEDEFIRESA ] ¥AE GEX) b
AHEIL. ERTHEDFTHLZOMEFHIRD LK EFARERTRRINDTILAERERREL.
ZTOEFIREZF I X #F80EL Q2T M UBkEL - S 8REL AIEICKYBALMNIT S LZHMELT
W5, CNET, FTRILEDOLERRE LTHEE X a7 N UBGELAIEEE=EL . BERAAEIZES
EZELSEEIC BT HRIEEEER Lz, BRAN SN -HBMNEEOSVEREENSEI-TO T 71l

BFAREENSOTNHRRICER SN, TOBEEEDHL. EFAROFRLELBRICHIGT HI LM
BomElEofz, S6I2, RATIE. HFREEEERZE KT 5 TS5 XEEHITER LR EHED
TW5, EREERS SRARBRIVGE EOEREMOBELTL. &R - (BFEEERICH T 5T X
RSV URELAIEEER Lz TAILE OOLIZHEITE TS5 XE VBT RILY—OEERFIEEOHTE
BB EITEEILT=,

3) [ A T UEELIZ& S LaCoO, D 500K R EAEBIHITHEFRAEARE ]  /IMk GRREX) #h

RATRAA b+ CoBHEHI LaCoO; D Co” A A N, JEREMEREREEM DFRE & 12, 100K 35 KT 500K
BETREY ORF—/\—E5i5 %4 . BHIKEL 115, £z, 500K ERfg JtFA-SBEFSZ S Z &N
HMoNTULVD, 100K & U 500K ERf8I 2351+ DB FIREEEAL AR ST, LaCoO; BfERICH LV THRL A&
[100] AMD T b2 T T 74 JUILp,) DREKRFHEZAE LTz, BIRETD J(p)h oIFREMHEEIRREIC
BT I p)EELBILV=ERTO T 74 LOREIL. #5400K F TIETIIEEENLEILTHS—A. 500K
HETIFRBIHER LTz, Z4UF 500K ERFEAEMZE/LILEE AL D thermal excitation Tl < . BIRENLE
EIZ & > THEMHIKREE Co AMER L TLVD Z L ERIET B,

4) [ a7 o 7a77 A VBRI & B LiCoO, IEABMIDER L TaE DR ] Rk GEX

Li,CoO, (U FILA AV ZREMDEEE LTRELFASNATVSHHETHD, CNET. Li,CoO, D)
FOLAAUORENA - Bl 2 S BIMETEEIL. 2/VL FJdEBETHY . =fifi & DR CiligkSbhtie
ZBHEEZLNTE, LML, iiF, BMEETEES L TSR 20 EDFEEMAERIN TS, AR
[ZHWNT, TR FoLMAR x 2EILE 1= Li,CoO, (x=0,0.5,0.625,0.75,1) #KDaA>TrrTOT7r4A
IWERE Lz, Bonfza T b TR7 7/ IVOEREE—REFENCBONESO VT TRT
FAILEHE UIAER, VFOLBAICK > TH =0 SNEF L R 20 HuxSaL. J/ULF 3d &)
EOEFRIRFEE LN EhhoT=,
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BEVEMRSR. RAOHRAROEN
LEAE, BRIt 5~ LB, SRR . BEAR
S 3530, AR ' AEE 49RA7, B ERH, kDD

EEYIMHAR SIS, YRR, YMERIS- MREIE, L2, thEk- RERZ IREBRPI RO R TYER. £-. T
NBIZk>THAESN ST/ - AT HEES SUREMHO EA H T F MM IRR OBEMRIRE KR T 5= O D%
FEEETHY. SPring-8 1——HEAE _HAFSLL TE— K VHGEL TRREN FEZSNT=, SPring8 12575
BEMMZE N7 L1552 E% BHEL TETHICE UL THEEFE 1T TS, AR D TAEEINEL.

1) SPring-8 M/ X)L AFHEFIFAL =S M5E FIEAL =B BLAEI K DAEEF 1 TV RADHR
2) BE S S - RIS
BT YA REFIFALISER L L - MR DRSS
4) REBEITAOT /A REL-MHEDO EMERE T TOIMERIFRRE
5) Bt - {BHER T COYEIFRE BIsU-EEMIER
6) Al AT ED IL—F LIk D, YERHEE BiEL -2 — —DEViAH
BETHD, BEYEARENELT 2T A ITORETNITRLESL-EBRFEEERL. TN5E SPring8 DEE
{EANDELELTIREL TLETLY, F=. SPring-8 KA HEIZH SHmmELE —LZEF o= FLL VEEIERZID aI4E
PHZDULVTHEBRL TLET LY,
ERED KOG AAR KO FERAVLEBI LY | BRVEEMMERA =R . B GHE- MEEOBEMED T
BTSN EREZ B T 22 &Y IRAEOMBOREMEAEEL . 2 EFOEMRISE B1eL TLV5,

SEINRRI—EETIE. 2) BiEEEEYE - HFREEMEAERDEERELL T LD DY IL—TTITHhATL
ZBEEME BT S RAD IR DLV TREN T 5,

BIZIE, WRERBLUVERIKROMES IL—T &, BIEEERHRED 27 K OFHRE AT XBILYBEER
(NagysKousXBay 1B 0O E R R L 1= . EFHREHTE SPring—8 0 BL02B2 % FAL V- Sl B G EITRER &Y . ThE
TITHRESNTULEROT RO FERBEEARELELGY A YA A —F—5 T ILROTRhA FEMEELTF EN 5.
REEADIESEEE T D EEBASMIZLTz, COBEFTIX, AR, TRINDHIRAT DA MEEYEMID A A RHS,
N LINED DY A REF MDD LFETH) D LD EHZ A D ZFEE 7Y EEDOROT RO N EHEED Z
EOREIEEE D, AT A A —F—F T ILROT ZAAA MNIHTIEISIR. BNEAR T E SRR RT e
SEETRE AU TV IMERTHIN . BIGEN RIS =DIXINI D TTH D, - EtRELTIZH
BHMEIRD 220 "CTERTE AL, DB THRIMEON TRV LS, COFFRBEEROEBN-IHITH
%,

BERRD Y IL—T L. BIS, RtBILBIADEEIIEZTE BLO2B2 THALT=, BiS, RIBIEE(FIL 2012 FIZFKRSNh
3L BIBIEEATH D, THED BiS, BBIEBLF L IOV BOEREIZKY . #¥4%4BiS, RIBIGEANFKRS
nTUL%, BiS, RBIRILAMIZH L TBRIGEFRRR LU T, LRICEELREEESIERIEE \SA—2% T 51
& ZDDWEF(Ce, Nd,0gsFosBiS, & LaOysFosBi(S,-,Se,),) DIEFRAREZ IRGTHE X SRERFI kUL T=, ZDHER.
ZODZTCHALABMA RSN (2, BEHIR L BiS, EmM (F1=(LBI(S, Se ), EF) DILEEHD LFH
BEETHAIELHHoT=. ThlE. TR Bi-6p EEE S-3p EENA—/ \—SvTH LR L/ U RN LA =160
EEZOND, SHIZ, HRAR T BIS, RIBEEAD T #mNEFEEHDOBEEEL TTOYNL-ECA, BmRIEFEE D L
ST, T EFRTHIEEREL-, /ST I LR EEPEETE DA VERE S 43I SARBATETL VLAY, &Y
B T ER OB DIFERIGE LA LT ERDN TS,
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REFARICLDERDIEHRDER
EGHATES
B .S H.EE—

BEADHHAERRTIL. SPring-8 L TIZLBEMIETRILX—MEEICE T 2RNANOEEZEIME - BXIRE
BRUEXISETCOEBEALZFALEHFLOERARINORIE—FHETHIEEFBRELTLS, BH
TH. ABFARZFIEROEFREBEZEEMICHONCTIEELGFETHY .. TNFETIZ SPring-8 (2
BLTHRMICLRAHOE X -1 X BABF A AR ITHONTE,

IA4HY0E—LDOFH

BEETEREE. BETEEONEGVVERBECELGIYEEF MENEIIRTES LML F
AVEVR-TUEL L GENDEEREEEZRAVVSEBEESHETERIN:HEMEDRETSEIH
0.1 mm EM/NTH S, LIz > T, ERYE OFHEIL. XEREIFXRDSEIZL AR EESTOSIIUDH
LSHEEAETHONTIE M 2Tz, —F. SPring-8 DE#EE M EH LT BL25SU, BL47XU, BL43IR Tl&
MDA UOE—LIENERLDDOHDH, T T, COIAVAE —LFEXIR, BXREFE I AEFH
HEBLIURNBEBDIEICI O TEBE T CERLEFMHOEFEEL L EREDITMEAATLY
%, SEIDFEXRTIE. KA AORALED  BEERERRADTRILTIIENRKEIN ., BEME L
LTEESNLSBEERELYIETIMEOERKREENT S,

IRIARFIEDF A

FEE M RERTOREBHETFROFLIELENTI. A EFLEEEFLEOHREERICI>TEF
BHXH - EXMFENRN. ChoDYHERBROBRAIZE, 4EEREBZHACNITTIENEETH
%, CNET, 71 4f EFROEEIRREIL. Ce (LAWTIIIFEMEPMEFRIEL® X HRRIR—EMHEE
RAWTHRARNONTELA, Yo LB TIEXBRRIVR—BENSRE ST HIEMNHLLY, HIT. Yb3d AR
BFANIMVIZRZBEABFREORASIVBHAKF)ERHL. CORZBEEERBNT
HET 4 HEREBOHERMIFENRE TE ., SoTRELRCTATE T S EMEIRAE DB X FRELH
BATEREN DM o=, SEIT, BEFICEIEHE. TDROARDERKRERNT D,
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TRARME TR FAESR

ILAGHEETS. BHEEAFIFA 2> 51—
BRTX, ER=a"

<BE>

AAERR(E. BACIERE TSR G ETEENTRAGYE I ZARRMRELTEFE > IL—TTHY.
RTE(2015 £ 7 A) DR EFEH 220 B THD . EEEH),FRIVERIBEERD AT S #ERTILRU ERES
FHEOFEEHE, tHaER LEVSEAMRIZESE T, 23— VNI BIKIZH =2 TS, F-ERDEERF %
ELTH. XEREHT (BLO4B2, BLOBW) . X/ MEEIEL (BLO4B2) | X#REEEEL (BL13XU) L EBEDEETF
FEMD . AT EREL (BLOSW) [C& D BEFIRREAIE. H DU VK. FEEMEXERERELIC &K H4&F (BL3BXU.
BL43LXU) ./ BF (BL12XU) DE A FIHRBIEEZLDHENALSNTULNS, Zhd SPring-8 DT %
(23 BAEREBED FE, BIEFEDBEMORIL—TvrD R EEBEL TLVS, E£f- J-PARC LEDHHEF
MAFE. HHWNLEFIEMEE. NMR +° Raman BRELFEGE DA EHEIZLY . EELYIMTOIREMEZE
ZEMIARD-DDEREHEDTUINS,

KR LTIEREDHAERERE 2 BN T 5.

<#BNTEHRHNE>
(FRoORRUADEFIEEAEH] (JAXA-FEHS. fERE—LS1> BLOSW)

FEERICHE VT, EREIFEBDIERICAET HRVKRIL., BT HLEERILTHEEZ LN TEAN.
RORORENEL (2077°C) RISHIZED 12612, EERMIZRORRMAN B THLINKRERTH 1=, 7~
HERMAD T TR EELAIEE TN E— R LY R Ry SRbAA SR E £ GE
5, £ TIFENIEAHIBALE=,

ORI\ OBDERS (F2OXAIE ] (EREX-HHES. BL35XU)
KIZNIWHOELTHEELTWAEEITTEL, EEITHELEY,
INSTZZEFRIZEAC A o =YL F-RE/KEL THIFEL TLVS,
BN BITKFL = KEREKD—FETH S, 227\ EKH
IKIE LD IKIZHAR B EBERFES) S HUEECRY . /KFIKIE
NILODKEUTTEHEERIELAELEE /LY EEREHEE
NELGH>TWND, 2\ BEREBEDO R FEKIEKDEHE 2R SR
SREDBHEMNDEBEREN, AARIKEFRFSET=422/8Y
BOEMFT A FIHVREEEND 180K TTHEESHHTHIEL
T=o BN B DHEERIR B 1T ZKFKDBEZNZDNT. 4

AFTRHORDBEMHET S,

WESTEENO ML HP S8 http://home hiroshima—u.ac jp/dismat/index—j.html
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I AR IR OEIR
RIEERIS R MBI « BRI EBRSEHERS), AR ARG - IR

BRI BV THEEMERIZEIIR K Z LR TEX ARV, BUEDHEEZ AR % ZlEEHT, &
4 & O T COREEIROMm _FIZ, WERFRIEOES ZIRE « NI BN TR LT E =032
L EEST, BIETRERMFRE S OHMIHATIR LIS W2 5, ZbIE, T OB B A E ORISR E O
a2 NTFHZ EICbEI L. 2FED, ZNETEENERWRP o T8kA 20062 02— —%H
ZNNTE. 22T, BHEeEEE AWgEE1T> QD —F—IZRW T, BIROMIEREZ D
BT soOsAG NI L o T -

AWFFERITA 23— L OBIFE OB A6 L TS 2 -9 2 L 2 EARE L., ARZES
ZBEUT, mEEREIIIT OB L & BB ORI, B LB ERIERAR L OWERARIROBES O "THEk:
RS TNE, AL 3—|Z L 5 CSPring-8 % HULNIHEE SN2 MW E R OBt &35 2 & & Big T

B EEIRIEIZ 331 DM ERIBU I IR 72 B8 2 < P SV CN D, [ESDOEUING X 23817 7B & 2 OfifiA
ZHEETY — v & LCORIEREIMIMZ T, 72& IR EEAROTE I I R oD KO, [ENEWEND
JE R 2 E LB IRREAHET 5 Y — L & L TER SN TWA. £, TA0 VAR TSI TV DK
SRS BV D L 9 e BEHER A~ OB E0 B 8RR &\ o 7, [EBIT7: B B ARG ©
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SEDEZEHILR T D1 L—2THEENS, RESE—LS/ BLALXU BIEANEIZH T 2 HAGRRIEE AR
FB1=8, BTt G 3) BT AVNIRBET IV —N\ERELI-. ChiIZkY, F1HKU 2 5 AMNMIMZTE 3
BT AL IFFF vy THIREGEER TE D &SI T -

F-EECHEREDIBELT, MEEET U1 L—42(2H 11 ZEREEE S D SE LT S TTXIEE>TLVS5R
NSRS | hE RS AHES, CHICEOKEE OV \VIMIFR T S 1L —2DRREEH TS, Thild
SPring-8 REFEHEIZH T IZER T Dal—2ELTHIRINTHY, INETIC, RFERSAIZE DS 48
BFRFEMIT DL, FREEHBROIENTTL, Chod ALV -RIE BEERTTHS.

HFLOIOU IR SRERHESSREL T IL A=) LSRN EHEE ToTL\5. ERREED R L& AENTIN S
BEEZ DL T, MR BCREL - REAF I ORI BN S LD HEERTE . BRMPEALV-IE
YA Y IVIRFERE 1T SR Fana il <L Bl EA - FiaEm S E IS L1, BFE— LSS
KB RUBMEFEERE L THHIDBRIEE—R DREELIT o=

2. fFER

BL35SU DRARREREES JU TR NBOEMEXREL T, TEILEERETRISERMLTz. HIERE
TORIFERIHEFERE 10A DD 15A EACT HEEL(C, AEHE 1 B8Rl T4 A EL, SRVERREEE X
Li=. E-0nis REarENORERELE:. TRODOEHIZEY, IRBILARJLISRERELEARFIER (1
kHz Y2 )T ICTRAIR015UAT) LY, BOMBREERE BT RN T+ HE 18 keV THI30% KL=
2015A Eimvs 1 —H—FIRIZHEL TS,

RABHAE — L1 DIEREL T, BU T ADERKAERERFELTWS. 3o JaviIckoy s
KDOFERTTKEEEL, ZDIZELTIREREIBAL THEBIEE LT 588EL LT, BL38B1 7tasnIRBMERxT
ELGHE TSRS A SERERL, 2015A BAICHUL T BIFAHERE B TS,

-l /E—LAFRFELT, EEHEFAST—OREEITOTNS. 1D —CERRASEEE BIET1DT,
NI 5Hf- IREED ETN T NERFEL TS, RESS—ICkIE—LSI TOERRBEEEL-. TRV
—MZKYENE —LDFEEFHEREITLY, 100 nm UTDTFAU T URAR—REDETETHY, 2 Kt CR—ERE
RIZENTETNDIEERERLTLVS.

BL25SU IZHLVT, 2012 FENSD TR T OD M 228 T LI A ER - EERDBCEN T THAL, BEIDEE
@Y, 2014A HADIIH LIFHREEESETL, —Y—FIAERAL TS, 11d, TEDOFEELEAFEOE RN H—ET
NERFHELERIDLDBEAEREL TV A, 2014 FEEIZZDFERE DFEMTT T LIzf=8, 2015 FEICIBEREHET
SFETHD.
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T BRI SSE AL - X SR - RE ISR O B, ATRIRERI - S R SR O B O AR D4
FLEI RIS BB HEEEIT, /6 — L OBSEL JE—L o MERIRSOELEICHT R
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B A+ R OWNEERO BT EEL AL TORIE, +/HEIMEF — A3 RE ORE- REAE O/ Histk
=851 BMATROMRIVE  #TE BEEEBEL TS, BITFIC, E— LS OBBELEEDE — L5412 Bl
BEILORUEHERT
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BLO4B2 (BTRILF—XREHE—LSIY)
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BLI3XU (RESFEHSERHTE —LTTY)

X #REHT- BELEFIAL CHRERECRE. T/ YEOEEMIERERFL NIV FEEETRIREL T 5B T—
IV THD. REETT —F BT CE 5 ARG RNEFR LTINS L5 0FHL T TREE iR -, Z2RR
URA U MESEHRIEERYEL LT, /B —LEREERR \WF (F 4/ \WF) EERL-.

BL28B2 (B X REHFE—LTSIY)

B X & AN AA—D0T  XAFS, ERREERN aIRERSEERR T— a2 T, a1 7))L —JTIXBE X #3E
FEELLTND, EAUR OV — 82— YNEL T, B O IRED A E T EBE BIHL =,
<BIMPEEF—L> KBRS TLGHD. KR, HAIBA, AOEE. ER=
BLO2B1 (BfESHEERITE —LTM1Y)

RESZHIIP 7145, COD AATRUZEHERREH LY . BAERIAEIEERHT. BN EIRIE L HEBET 1T URHR
EIOEBRRAT—ar ThHd, 1 \—h—1—F—EEORUFREERE L E SLEEL . BOERHRNC B RS R
EENSE DEE 1T o1,

BLO2B2 (YiFRIEERMTE —LTMY)

SRS T CHEMREHO S REEETT — 42 & AIEL . IESRIEEE EFHEEL NIV T TE55EER
RAT—3rThHD. —RTHBRREROBAC KR - S EERVTEBBOEBHEIZKY . TOH-ARSUK
FHAlD - D EEHlEREE 2iEL 1=,
<PRRREEF—L> KAERE TLGHD. FEEA. iRk, FTIE:R
BLO4B1 (BEEEE—LSTIY)

BLRILF—X o EHTRIE T OA T 57— BIEIC &Y. ERRE FOMBEE L OHERNE M EEE AR T
BFEEERT—3VThD. 2 RITRRUGATES AT LEEAL. BRI T DEEREN mIEeLiEo1=, =, §F
EILEEXRRANERES TSI —NEREEHT HFETHD.

BLIOXU (SEMEMMEE —LT1)

SLRILY—EE X REFICEY. EERMER - SR DOBRIRE T -8 T 2B DA ST EIA I SRER R
T—arTHb, TELI-EIRIILE—HTI/00 X HE—LFIAIC KL SEET - EERAERTAREE B2 5
1=8h. BFEFAST EHTEHRAE S LU X RE T AEE AT R Bi L=,
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JASRI FHIHZE e
Marek Brancewicz, )1 KAV, Gt B3¢ MM 717 B0 50, FF 2] Lt KW 5

REEYINETL 7 — 7 ClE R A48 5 3 >DO ' — A5 4 > (BLOSW, BLO9XU, BL35XU) % L, FE
PHEEGELM OWZHIEHGEL OO SRR A o — P — TR L QD FEGED ST DR B I 2 7= > T
BY ., RO I, I ITHIERR 02 L OIS, =R E O R
HN—=L TS, RAX—TIL, BE—LT A L OMHRECRERD FIREMEIZ OV TORT,

BLOBW: 1t /L —F i HktL,

BLOBW (T FIZm= /L —3EREL (27 h D HEDTDDOE—LT A L Thh, a7 v
LI R TEEh B oA 20 U QBB A B CX 2 HETH D, Holr TlE. A VSERMA RN
PEZFFS &) BRI TN L CEE A E 258 < o 2 L AR EOREME SN Y, $7-, mmxL
X MRORFOE\ WEBEREE 27 b U HELIEIZ L 558 TEE B EEAE 2RI L7 IST JofshiiE:
¥ TEBEMERNSUSRFTER OIS TSR & THEOBFE ) O F TSROSO llEe &
DREAE ST Y, Z OIS AT & L — AN X i FV - SR O 21T > T D,

BLO9XU: AZAnEEL,

BLOOXU CIEHIAZINEEELZFIH L 7-RE 0 X B, IR E O3S T Cnd, i
IS HIVIAFERERI L, TR RFE LT T ORERMRIESE TIRREI B3 2 A M5 D D R i LoDy
MAEMERFE~NCH LT b O TH D, TTRERFE LT TREIOBIER)N T & DRI B ERGEL AR i
OISR S NS B Re A —BRERIOGH L. EOMEMERINZERST 2 RSSO0 FARE SR
L7249, B A AL ORI & DA AR T —3YE T, HEREMEMIERS S ) 7 5 A X —72 B DD
AR TARBBIZ B D RIFZEANEED BTN 87,

BL35XU:  =ioofifhe X AR Eol A ehL

BL35XU TiE 1A X &\ EED X #AFIH LT, meV LYV RENZ 5 Z LN TE 5, kTR
FZFHRONHFE L LR, BOEER T-ORIE) ATRE 2 o T B ERGEL & A R SR T T 5,
I RRE X FRIEHMERGEL CIE, FPME TGRS T & T2 MES M, 1] 2130 RO T & - A T
TRV —FEORE R E QIR RETH D, HfbmE A7 4+ 2 AL DM BRI Z el T
B FLORRE U CEBEIBRM MDA EAGBILED 7 4 ) BB sz T ons 9, Zo
DR E U THIBRRI B ORI TN % 90, # RSB LA ORZE5y 8 CORIF S B L T\ 5,
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Y FSRMFTHL, CLZSE/BIFa Y b SR ME/RotE-1v— FFSE/ 2 LR ibET/ EERMOHEE
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NI=T—2EHMELTHL .. KYFHEEE - (L RREBELDET ILEEET DL EFTED, COEREF Bl
LT, RUyMREITHUIRE GRE. HRABHR) HlfET T XAFS HK&U XRD DFHAN AR /L DRREEITL.
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K. BES ERSEEEHEL DR A F TES in—situ BEI5 A2 DXAFS 5HAL R T LDHEEE BsL T
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KRS ERNND7ED in—situ FHAL R T LDBEE1To1z. CHIZKY . RIGH REBZRNEA 10ms U T TEAT
BHTENAIREL T ST,
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HEUY 3ITHLT, ZERE5EEE: 1000 nm & 300 nm ) X $REBHEEERMNRAIRELTE>TLVD, CNZEFLY. [FATZHFE
DMEFLREITHR(Sn, Eu,. Sr 1:E) | REDUIALE | RELVBIEXRRISHLU T, TRAMTAA—2FEhibéL
F=RAAELIITHN TS, KYUSHERRIGE — LS4 LFIADTHIZ, B/ A—3—fERAELEFRMICESIL
TEHY5 on the fly T X $RIRUCAIEZ 1T V19 XAFS EHRE AT L 1. B LUFHIEE SiREE LA D&
I X 7T —2EIST 5 EEERTY 2 T XRF 5HA AT L | DBRFEHEDT=,

- BL39XU (REtERH) -

BL39XU Tl&, X #REERFA—M (XMCD) . X #EFEADIE S UHERBIELEI L DM AD IR EIZfTHhN TLY
%, Bofild., BEIRE GEHES- KRB TTO X#RAIEL. 100~300 nm DENE — L7 FALV-IEHX &5
SEDBRER NI ZITo TS, EERESHRT— a3 Tld, MEESEL-BIEERAIZhY ., T8IcE
DIEEID 1 TRSBEEHAEEEAL . BRERMAL . T/ HNEHRIRT—ar TlE SRR T —C 0EErREIR
472 (On the Fly Scan) Z34EL , FEATVEN X 814 A—2 0T E KU XMCD BiEA A—22 4 O AIFEREE KiE <
5afEL71=, 20158 HAICIZKEFEZHRTF (60 mm? X 45%=F) VIR TMREZRDEAZ FEL THY . SHAXEMES
SHEED 10 fELLEDE EZHHIFL TS,
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DIPENT IV—TTIE, EICERX R, FRIMETBED DA E PDELT-FIFIE. IO EFRHA, HEEOE—L
SALUNEEEEBREL. EIZ BL25SU, BL27SU., BLA3R #XZITEHFIToTLVD, LT, RE—LSA DR
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BL25SU (BX$REHARFE —LS5A>)

BL25SU &, 2013 FEERIZHFRE SO LEIE T VT L—REFTLN, 2014A BAD ISy 3= J 42T, 2014B ]
MoHEAZHEHL TS, BIFEEDSS . ZRITRREABFI/NEE. AEFIEME. AEFHEE. A
EXHRMCD EED LB TFADRBEEATEHA . (ERKY M IVE A LRI AETED &SI B JmL =, &
52, TTREIRT OO b < HEHEMARAZRLSR > (&Y . EEEEXIR MCD IEMERAFiEtS ., BXiRT/E—L (¢
100 nm) ZFAL=HERA A—2 2 ) DV aIREL iEoT =, Ff -, - ETFREEEARR TN S LDOZIEFERT. Z X/t
BESARNEFT 544 (VG Scienta B DAI0) HNEASH ., CHEFERSEREBELL CHIREFBLI-HER. AES
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BROKRERFER . ARPELELEELTUKFETH D,

BL27SU BRX#EHALFEE—LSAY)
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X —EXEEFIRRTETEB I S F & B TR AEREFIFAL T0.17~22keV DIET 3 )L X—ER X $5%& FIFARTEE
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U E—LEFIFALI-EERER X SRIEHCAIRE. S5I(TRIRS LRI L IEMERRE A ahE - tEREE< v ELJ
EHEDFIBENTHETH D, ZFHIROCEZREFHHT LT, KRTRE (NI L/NRR)~BEEET, FE4F
HIZE&HE TRLVDEAEE T TORIENATRETHY | SHRE - EMH RO BETRO L IRE- EFRESTE I
ELTRAMITHONTIND, VUROI LTI, BEETL TWSERRT—av OBEHEDID . E—LS Y
DBIRIZDLNTERET 5,
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BL43IR TlEEHEEFRIETERIFAL T, GBI E
ToTW5, FEILETRIMNDRFRHH(10000~100 cm™) EH/N—F
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FEREIRMMERAIRBIL THY . ERATRSY iU 2P A2 (3~100 um,
SRR T, A RET (R1) , BRI, =B KRB E- &
AL | TREE T CRRAIRIREHIEA  THM TLVS, BIC, EIRA
ERBZ f= T/ A—RIVA—F —D ERMREE CRIEE1TO1=8. 7ot
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YA TSI —R 1\ I R T LIREIZDNTHIRET B
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1 X B F 5V (HAXPES)
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BFKEOIL . BB OANTAEREFO XKD —> TRIL X —DRIFKATERET S E8HFIND,
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LDEARHSERA AR T-HER, Tl 1= CoFe BIZH T3V EDMETF = CHB ULV TRE MR
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ERTIE, ZORREHRET D,
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20, SLITIFRETHD /LR EEFIRALI- Y T/ Do /Ry — L DEIRERERICE I TH D, ZEfRHfEEEIE
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Bi5. Wi &R REIRE AUV =B ERE (R 7 - 70
—JAIE) B ERSN TEY. ARtEOEWEBELL THR< 4 FIA
[ZRIGL TULNS, B, #8558/ VLA E T A AL V- BRSO R E Y
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L=/ MBIV ORIFEEED TS, £1-. 2015 F4 A 27
AM52BfE0 BIET. 1 EFIRRIEERE{To-. [EER
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[1] E. kenaga et al., J. Electron Spectrosc. Relat . Phenom. 190, 180 (2013).
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C:flat
2. Young DF T ILAR) Y NEERCEIER SN - TN E¥8ERE S
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1) Suzuki A, et al.: Physical Review Letters, 112, 053903 (2014).
2) Matsuyama S, et al.: Journal of Physics: Conference Series, 463, 012017 (2013).
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BL43LXU: Next Generation Beamline for Inelastic X—Ray Scattering

RIKEN SPring—8 Center

Beamline 43LXU takes advantage of SPring—8's strengths (8 GeV energy, flexible electron lattice, long stra
ight sections, small-gap in—vacuum insertion devices, long experience with high—heat—load and high—performance bea
mline components and sophisticated optics) to create a uniquely powerful instrument for non—resonant inelastic x—ra
y scattering The goal of this beamline is meV-resolution access to both electronic and atomic dynamics (the comp
lete electronic S(Q,®)) and correlations there—of on over atomic length scales. It has two spectrometers, one high—r
esolution spectrometer with resolution between 0.75 meV and 8 meV and a medium resolution spectrometer for res
olution between 10 and 50 meV with large—solid—angle analyzers. See the figure below, and [1][2].

Notable points of recent progress include, full power running with all 3 IDs as of April 2015, installation of

a micro—focus setup (beam size of ~10X% 15 um?) [3], the starting of fabrication of useful medium resolution analy
zers [4], and the successful installation of gradient control to achieve a record 125 meV (at the Si (11 11 11 at 2
1.747) and 0.75 meV (Si (13 13 13) at 25.7 keV) resolution with spherical analyzers [5], successful operation of the

medium resolution monochromator under full power (beam of >1 THz in a 21 meV bandwidth). Given these improv
ements, of which, by far, the most important is stable, conistent, running at full power, the beamline is beginning to

do more experiments.

[1] “Status of the RIKEN Quantum NanoDynamics Beamline (BL43LXU)” A.QR. Baron, SPring-8 Information Newsle
tter, 15 (2010) 14. http://user.spring8.orjp/sp8info/?p=3138. [2] “Introduction to High—Resolution Inelastic X-ray Scatt
ering”, AQR. Baron, arXiv 1504.01098. [3] Fukui, Nakajima, Ishikawa, Baron et al, work in progress, [4] Ishikawa, Bar
on, et al, work in progress, [6] ” Inelastic X-ray scattering with 0.75 meV resolution at 25.7 keV using a temperatur
e—gradient analyzer”, D. Ishikawa, et al, J. Synch. Rad. 22 (2015).
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Figure: Layout of the RIKEN Quantum NanoDynamics Beamline, BL43LXU
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&. 1D FFE186E0) DECTRIS & MYTHEN £V 1—/LOHRERIEEBL. SPring-8 TDY U ILED 1—/)LE
E&. Australian Synchrotron TODILFED 21— )LEBFERE T, TDEAFREL -, HFEHEEMRERRIE. 41
FIVILUTO /AR BESRREDEREN DL h Sitv EEEERRIZESTHETHEEDD . THRDIEHSE
R ClE. ABHERRERABELAETRES QIZBLNTT LA ETH S, MYTHEN DRRFILEL 1= S
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1) K Okajima et al J. Biol Chem, 289(1), 413-22, 2014.
2)  N.Seiki et al Science, 348(6239), 1122-1126, 2015.
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(e =) &, Z o7 AT AL FURIREERS 30um, & 3mThb, MERTIEOUIN], L——,
BN T CILEBINIIRATREL BN A DT, X AT AR EBRINE A L A —ZIRA LSy

RNEEY . ZNEAZ Y 2—NTHEL, IEFR U LAUC L0 7Y — iR B L, SHlicohng
BEfG L CE U AR—VERYE LT, BERSIC L DUUHEORESR, FLEE 20um L725727%, KBS 5 mbh |, #ES
17glem® TH 5,

SEWERR LTAES L X Bod—L BEERTD 7 ) — U BBUR) OAMBLE TIORd, Zhbid
BT =X 7 N CHETEIC K B SRR OBIE 5 TETH D,
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P-076

P ARRE X BRAEEMEREL TR DR EL

JASRI - FIHFZEfetEAT fai ]

T fRAE X R BB LEBR N EIN T CTE 5 X D732 > TR 15 R L7[1], mEofifhe X Bk
SHMERGELRE IS 72 E 5 A2 M3 572012, AGHAIFCEEEE ) OZE Lz X MG Sins 2 L i3
RARTHD, DT, mitgas L CORMTRIT—MFRER X2 D702, Bl X BRE R A
THET RN = REE A AR D 12O D IFEFR A DLEN KD B b,

BL35XU Tld., @mOfREEDIEF5%R & LT Sitnn n) O HEEEHESRAER SN Q05 WG EFR T
I, EFR T THD EEROAEIIINZ CGRERE G BB EHR L 70D, Hlx0E, BifE BL35XU Tk b
ZFIHSIVTNS Si(11 11 1) mEHAELE TlE, & 1R LB 0 TR D5#RE 1.5 meV 1IN T 5
Si FEEnDIREZ X 26 mK Tédh 5, BL35XU TEEHIFIRE/ R 7 4+ / VI TlE, b= r/L % —DIEInZ,
AT MVOBMEIZEE L Chind 20801 H D Z LD, OfFEED 1/10 FREDIAEIE DA Lo /L%
— U7 NETHEm T 2O THIUR, /bR E I Si(11 11 1) iEEHBLE OSE121E 3 mK F2E
DFEL X LR SNIRNWZ & 72D,

7 1 \ZHIE BL3SXU Ca——3FBRICH9 2 Z LN FJRECTH 2 EBLE 27T, & 1 2B g/LX—45
IREREMS R RREDRLEI T DIE L, 1 meV 7z V) OFEFHREZ LAV NS <720 | ERATREZR 0 fiRREI X LT
DIREZAUITE BIONEL R D Z EMbind, ZDZ Exxb, BL35XU THIBERERE TRV T, Hfif
HED 1/10 FREEDFEEECIERDIATRE L 72 D72 DITIE, R fifREsE - OIREAEFN 1.5 mK F2ETHDH Z 30
M5, BL3SXU T 2@mafREOK TR TS b, HWiIHTE /) 7 v A—Z I VX —% R
T 57 OICFERPICHERRE 2B ST 5, D7, AT MLVORIEIZES U CIFEARIIEE OFH
AT L5 mK FREOSMiFREEH L COOUT H0Th s, —J5, 7T 74 P —dkE TR —%
WA DM T2 0N H Y | D EHTNRE— L2 A 2 THD 5 H~1 HEFOM,
BL35XU “CAIREZ2 IR T COMRAE 1/10 FEEEOREIE 2 52819 2 72 D121 1.5 mK AROIREFE S & LHFS
VAN

BIBRLEDOT T T A PRI 53T A—X

\ s N pae 1meV H720 D ﬁg\'ﬁﬁﬁ'ﬂ:ﬁ%’m)
AT i*”(jev)ﬁﬁ*ﬁ“ G naR I B
(k) (mK)
S8 8 8) 6 239 143
Si(999) 3 211 63
Si(11 11 11) 1.5 174 26
Si(13 13 13) ~1 1477 ~15

2012 RN W], 7T T A P—DIRERE S FITHRIZ 5 mK LA FA2TER L CU=28, 2013 4ERDEfEY o 7
RN OZERO TR IR O LN L D BGRAN R TN LR LN oot ZD78, 2uR
&L TWDT 7= OUHAELE #WEEr TEV ., EVKOIRERES X2/ NS T5 2 L2k, 20D
FEEL BHVKOIRERE DS DIREEOVMRETH S 10 mK IS LTTFIA4 —« Z7—VO AV AT 5 mK
FCHIIT 5 Z LI L, BIFECIXT F I A4 F—0 1 HOIREEFES X4 1 mK BT 5 B BRI
DT LT,

[1]A. Q. R. Baron et al., J. Phys. Chem. Solids, 61, 461 (2000).
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s A 77 TI(BL40B2) D BLIR & 2 HEGUEL O F 4

(AW SRR P gE e o & — RIAAFRARERN A4 - V7 h=T VT AT =T
KH F

WIEAY Y I ©— 574 (BL40B2) [ TRAEM A Z L L. ¥ 7B Gl&ED T
BE., RmiEHEAlR DY 7 h~T7 U T v Extg s L XM BELESFIH TE 2 E— A
FA U ThD, EmBtE, EFIGH. WE - MEEF LT EERA &V o TRV 43 B O F
RGeS 8 0 | 2014 4F ORI S48 T 72 BRI Sk S v fo, — R e /N BELTE X S & KD |
JR A RS O WAL - [EIHTHIE & /N A EGELYE & A A DR T RIREFHIC . BN ARG X BN - TR
AHGELIEIC X 2 @0 B O T 3T h T\ 5,

E— AT A OREARMER L LT, SPring-8 fFYER LR oA THAlL ST 6.5 keV D
17.5keV DX a2 EB N FTHHTE S, ZOXBIZ. BE1m DO R Y R B LI T
— X o TMBELETH VD 2 RO X BRI OMEICENL L TBY . 209 A XFKFEB X
QEEHFHTBELZL02mm THhd, ZDO7 7 v 7 AE, 3x 1010 photons/sec T 5,

AE—ALTA4 T GHITE 2HERORKE JIXB L Z 0.15 nm 2> 5 400 nm O J& W &L T,
REN SRR E COHRMRS LOXBEELZZRICHOE THUICRIRL CRIHTE S, 2
TED/NSRHEAEEZRBE LR TEL L 21C, A oA AFREICB W THE D G RHERE
TOEHE 6 m TO/NAHGELFH OFINBZE & F M 21778 > 72, 2 K- T, AL T 600 nm
FREE COMEEMNFUTE DX 51720, 77 7 X VEN 72 & BL40B2 T O 7= 22 HUELfE % ¢
DEBRICEMTE LB 2T 5,

X/ NAHGELIEIL, 2uA/ R8O GBRICBW T BIEORES, k7SO & T RE255
ZENTELMNRFHANETH D, AR ULIEXENE 2RI SELL X THELX B A R T 585 2
HIHDO T, BELE AR O BGELA B ~OA R IZ L DT IZB W TE, ZOE T EICBE T2 1F R &2 15
HZENTED, ZOFHINCB W CIHRAEL R D IELIRE 2 5 2 DB ORMGT 2 A v U RAFRE TIT 725
7o ZOXH7 BHITIL, RIS A ST AR ERHY WL E M 0@ W E D 7o LT
T DHRBID 5 1ICE B L TWD[1], ARAZ—TIE, ZNHDRREZE D TN T 5,

[1] N. Ohta et al., J. Appl. Cryst. 47 (2014) 654-658
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TAYAE—L X R 1 D FEIEICESIVN\IERF-ZTA4FIHORETE

B AT BT > H— FFFFAEES T
REOESR

BEEA—45y bD 6-7 EINA A U F v RIVOZEARGEEDIRZ I\ BETHY ., TDELIIZERFI N ET
T, INLDHFE. Y71z FEDFHE
BGAEE L TR CHIE L THREZ RIA L
TWAEEZ BNFTH., DFREEIEFREE
([ZELAIT D FEN B INTULVEL =D, £
DANZZXLIZDVTHRGHRAEONT  Hrast
BYEtA, Al 19FLALTALS KR
D B FREEID BUS TEE7E X R 1 5 FBEh

EITEE L. 2NV B TFOHEESRE

(mrad $57E. HREETARE). BomE5 < T/ s

A70H~30 2 MIFATIFEEN  x491 HFeREEERE, BOLLEB A IESTFIS /S
S LTONET. X 81 S TBHRAL B fonm 215 L. BT ORIERER LTS/ REDEE %

. /BRSO DEH R0 E L LTRMAL S,
REOWHEREI VNV EAFICEEL. 2

2\ B FONERER) SEE) L - HEROBE Z X iR - TV IHRANEE & L THSEIEHY 5755 TY ().
ARRTIE 7EFILI) ORZREOO vy RO EVO-BEREERS D/ EEFIDITX R 1 5 FEIED
ERAERIE LI, X1 D TFEIEOSENEEERRY 510N TO—TFFE,. VI FIL/ 4 XLEEERKY
2 fERRER LI E 51D T AU OE—L X R 1 D FEIREDFRFE SOV THENLETS

(5] ABAZRIE. BIAE (Freiitiidl $E5F S 4E(AHERE] 1 231077065 F B: 24770147) EERIFRATREEAED
TEERIT RAKF AR AMERER, RARTRF- BT HIEER, EERIKX? - BEFRER. ER-A
RREL, TRUER K/ NEREEESIRE (LU & JASRI 2y 7LD HEIZED FTRIELELT =z,

(&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 8:64176 (2013) DOI: 10.1371/joumal.pone.0064176
[3] Y. Y. Yamamoto et al., J. Mol. Biol. 426:2667(2014) DOI: 10.1016/jjmb.2014.05.013
[4] H. Sekiguchi et al., Scientific Reports 4:6384 (2014) DOI: 10.1038/srep06384

[6] H. Kozono et al., Biophys. J. 108:350 (2015) DOI: 10.1016/.bpj.2014.12.004
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EEGER X SRR DRF

JASRI / SPring=8
TRSEA

EERHG X FREEMEE. S ERIYEFERE AL V= 3D-CT MBAFEZE BL20XU & BLATXU [ZTToTLVS (Fig 1)[1,2],
EEREAFRIE., —RAENRTFERAV-EBR X REEMIRE . —RITYIHRFE ALV -HEG R X REER S
15V, Shb 22D FRIFHBEDSEH L TEVWIZERLHIEEI LS TLVS, AIRAEIEID CMOS 145
ZHBEDORHBRELTAL., EBEENFRIIBVTIIZHFERER. BEAFERICHBVTIIGEERELTHA
T5. =KD 2 RTEEFIEE. MADNFERIE, 1=EZ EKTEAREERR, BEEAREREGEEREOSKSIZEN
Fh—XTd DHAT D, —RTEARFTERIN=5/1>TO—T THEEIEIIL . BEHFEE O —RThE—
RITHRFIZ & DIEEAFERTIRL DD, HHE —RTRFYU T 5, COVRT LI, EEE. #5GEEHH
BHEAILETHENL DR, THHLRIEDSLVRE. EEMHE. BEDBVRIL—T VMR ERY 5%
ZBRIEL TRIFSIN Tz, Bifg T —2DEE T Ot RAN SR FHRHEFE AV - EERAZEZRDEINLRIL THDZ
EMD,AIER. RIS AME(BRFERHB TRE-T 2ty DIREEEEE ) MO FEar SRR
B(RAE —LMBEELZEL) 2RI CBEERTED, TNIZE>T, BIAV M AR S A MR EIE
FTHIENTHETH S, BXIRFEEHIZHE VT, IV FMSRAMNAIBETRROFH ML TEVVREEE T 5—4
T. BV RANAE B ETRROFHM AL TRODERMERF D, Lo T, EERGE XARIEM CT (X, &
TREETHRDEAELIZRHOBRIZEATH S,

SEHR
[1] A. Takeuchi et al, Rev. Sci. Instrum. (2012) 83, 083701.
[2] A. Takeuchi et al, J. Synchrotron Rad. (2013) 20, 793.

Top-view:
Scanning optics (with multi-pixel detector)
2o
LCoberént s
1
2 -

1D focusing
device
Object
iD
objective

detector
—

Image
(multi-pixel) ,w

- b Xeray.~

| Bird's-eyeview | [ Side-view: Imaging optics | ™ p
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B HRAEER R B D BS

JASRI/ SPring-8
ERAERER. EFEA MTRREA

SPring-8 TIEBETIXIREFIALI=A A= T EEBEABAIZITHNTUND, CHIXEHIEXER D THS.
BHENE-STTE -SEEMEFRAL TS, B TH1S/0VEEED RIS EREED SHAITAIX., RIGRLEMEED*t
EEAMTORT W EEHY . EMREFZ (T T BRI O HEEEO R WL TERIASN TS, F-. XijE
FAT B ETHBIIRT 2FEBNEE D=0, CTiEZFIAL=3DFHRI( MR R A FRICKSHCTEHANETOC
EMFEAETHS,

CTEHRIDIZE . T—2DEE. E—LDREM - HHOREM BRI O RIEMEETRE S, BEHGHREERIE.
MEHREDESLEAEHE O BEHEDSEIM L AR EBRAERAL THY | IhILEERED FH 5 I
BRIL Y X TIRGERFI KR T 25X TH D, CORBBOREIEESDHHENTENIL, CTiRFD
EIRIEAVATREE Y | E—LDREMHOHBOREMI T HERMNEY . T—2DED A ENRIAFEND, Fi=.
FHALRE D ML (X B ZFHAR L —T VDR LIZENY A —F—B LUPE— LTIV ORISR EERSE
BIENHED,

EELITFIRDOEERTHV LN S . SZEMNHEEE O EGREIFRORFEERIT TS, BHBREBERI LICHIT
S, BAE - AR FER BRERFEED, RIBFRFIEHA scientific CMOS (Complementary Metal Oxide
Semiconductor) Image Sensor MZLDIEEXTHIFASN TLVD, ZHUIEZHRESED CCD(charge coupled device)iR{EHFT
[FELBEM oz B/ A X B IL—LL—EERL TSNS THD, HNAEDEFE SRHIROMEREE KEE
9 B, Fig! [ZRIFEHNEND TIHERIE(Modulation transfer function, MTF)&E X #RtF1{EMNERT AEEEE T
L7z, ERIEL TIEMEREAED AN EHNFEN TS ZRIDEERETIEL, F-EATLDENEH D, BigRmREL
TH. BAFEEDEVTEHSNRISEVODEL S,

BECIEINLDT—ADFHEEERL ., FHAEH KSR HAEH B HEICRET 57 RN\ARELITOFE

THd.
1.000 -
——P43-20
0.900 -
) —— P43-10
0.800 4
] —k— P43-7 type e—/photon
= el i PA3-5ULT P43-20 7.79
g 0.600 - . P43-10 2.84
€ 0500 ’ P43-7 1.64
= P46-20 P43-5U1T 0.52
E 0400 7 — YAG-150 __ 0.32
0.300 Cs1-50 P46-20 0.55
0.200 | LSO-100 0.16
LUAG-001 Csl-50 4.44
0.100 1 LuAG-001 0.19
0.000 -3 LuAG=1mm 0.32
0 20 40 60 80 100 120

Frequency (LP/mm)

Fig. 1. #REHEHIC KD MTF 36 X OZEhROE & 10keV 12 THIE, BRI L7120 A 7 13K b=
7 287> ORCA Flash 4.0 TH 5,
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B X #8F /E—LIZ&KDTE XMCD/XAFS sHAIDEEL
JASRI- FFEFFE(EEEFT $HAREE., AFED. K- —BA. KiR(ZE. &F R. =EERR%

SPring-8 BLIOXU BEMAATHIE — LT Tl BEXERT/EHE —LIZK D XAFS B L UXERHESHA— &M (XMCD)
BIEDT=HDEEBRRT—arh\Eligah., 2011 5 ALYHRFIAICIRESN TS [1-3], ART—3r Tl
KB BEEDENLIS—IZLY. 100 nm &, 592X 1%X10° photons/s DEDNMREEENE — L&, 300 nm %, 10"
photons/s BDEITVIRENE —LH 5~16 keV DIRILF—IZENTHIATES, COF/E—LEANSTS
LT, 3d BEERE. FTETERE. BLU 5d EELBITROXIRIEMOINERAIEETHY . SR FRODIEIRES
MO0, MEATY T NARDBFHEEA A= T BEDBREIBONTIND, Tz, ¥/ VEURBHE
FEGRT A ETRIRELIZSERE — LAV EO N N BE—DRER T / A RFFIZT DLV T D /HFT XMCD
HH LU TRERABALBRER, $HDUNINERRES T TO XMCD BERA A—2 0 [5] #ITO2EMNTES,

T8 X #87/E—LIZ & HTEM XMCD/XAFS EHRID 4AER ED=——XEL T, (1) 100 nm H XDy INRFHZF
LRFTAEDSRE - SREL. 2 10 um OLEMAVREF TOSRGEHSAA—0T  Bdifond, 2
NEDEREFRT R AVNDRREITHENT, () ZEREEAAFRICL SN EREENE — LD EER L.
M) FHEUIBEFR T+ (On the Fly Scan) $%kIZ&S XMCD A A—U2 5 DEEIE, ELV32DDEFEEIT o=,

() ZEEPEEENNFRIC K DN ERREENE — LD RER LICHTIL, BIL X EEFD KB EXZ5—%H4
HEHET-ZEREAFREEEL -, TNIZKY., JEKD KB I5—DHIZ&H—RFEES LR F4EIE 120 nm
DENBFEDE —LIEEIL 5 E&i o1, 12U, BEARDE —LFAKIZ 600 nm FEEDFELTEZDELVVIRREN®H D,
M) FHIBEFR T viEKIZED XMCD A A= F =12, BHAT—C DAIEEIREEHEUED RS E .
FAXEURBBH LA RAFEERAEHE VAT LEBELz, INIZEY . EDATYTRXrTlE
R T OBEIFHEE S UNV 2L ORBERHEOVEIE 1 [JHTzY 2 > TULV A, 2OF—/\—AVYkE
FOZFTBHIENTE =, TDFER, HEIMFT XMCD A A—2 U5 BIE (BTFE V1)L ) O BIEREZ 1 B e L L EiE
LTz S5I2, SFEEDEELTEEL TRYBA TS, it BTN BT —R/ \W L EA F-a e
AT—C DRI DN THERENT S,

(8] SFIEERAF vV AEDRRE ISV TIE. EXEEXRE BEMERICERETHHIE W ZEEL,
BL3OXU F/ANHART—arDEERITHLVT, JASRI FR- SFRE. FIAMAFIRERFID ZLDRARYIIZXIR
W& FE LTz, F. AARFERO —EBIE . XERIPAMERFH BRI S M- ERR Y D — IR fFERE .
TR (BARHAZE B: 23360016) . JTTREKIRHEL MM HIBAZTTLR D FIZiTHhn EL =,

SE30K

[1] $AAREE FHEET, KIGAE #, SPring-8 FIFAEIER 16,201 (2011)

[2] T. Koyama, et al., Proc. SPIE, p. 813901 (2011).

[3] M. Suzuki, et al. , J. Phys.: Conf. Ser. 430, 012017 (2013).

[4] N. Ishiguro, T. Uruga, O. Sekizawa, T. Tsuji, M. Suzuki, N. Kawamura, M. Mizumaki, K. Nitta, T. Yokoyama, and M. Tada,
ChemPhysChem 15, 1563 (2014).

[5] SAAEE, E/Mi Dy ~A LA EHHUKAMAEORS, £ II#E $4F FHE LRE & —T L2 —HhR 2015 4.
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In-situ EiE X RERTRaV /NN STO7A e—2—DERFEEFIA

NI F R > 55—
iR, EEER. it

FRAR GO AT - BHEZFH VT, INEA- HELEREIZH (T H1EERF8. BEVA. EHERIG. $ESRIE. B, BILGE DR
ISIBFEEIEET SN BEELGD, CNODFEREDMREE/HAELL T, iR X REHTEERITIERICHRTH
%, LML, SRHHEER (REF—H48) 08X . 1000°CETOEESF T —(SREE NI TES X FREHFEERRAD /)
BE—4—IEEHINTLVED o fz, TITAARTIL, ME( @254 mm, £ 33 mm) DABHKT 577/ e—4
—% FAL iz X SRERTRERInEMERE (R 1) Z/FRLTz, =
DIMBHBDFHL. T 5771 D SIREESN B TRIMER

T, RHEIHEATINET 52 LIZH 5, =, FHF DM
e LIPS0, ARNISERELEZGRIEABO | koo g4rsqr0uh
RN . E—5—IF, SMED S EBE—R S —ILE (A
DA EIIVIE—R—ILR (FZILSF) THRESHh |E—F—TLAVE
THY., FE—F—ILRIE, FIMRD RTHREL TDH
BB TUND, E5I2, COMBIKE—2—(2ld, Agt x| FRAVTHE S
R, [E3 X $RANEET S, ¢ =3 mm DINE 20 =-10~90° l
FCOERFAZHERT HIE3 mm DR v bEEEITT=, /’
T2774 bE. 400°CEBZDEMBTELTLES T80,
HRBETF v o\—%8UE LT, KeE—F—(F. FFHEIZY \
LI ThBI. BREORBEEmR oL L 77T e AN
ECREREMNAIBETHY . FBENV I TV FTORIEEZERTHEMNTES,

AINEMHAEZ FAL VT Nd-Fe-B BEEREA D in-situ i=iE X $REHTEERZ SPring-8 BL02B2 T{T271=, Nd-Fe-B [tk
BEFRALIE—S—IL. DEBEETEVIENBFONS=H. N(T)IFE-BEREHEGEICALLNTEY.
IEEFBEAERL TS, LML, EFRENE 1SS0, TG ERRBICEREL TLS Dy 5L TLVS1=8%.
Dy Z#FALT I ZE R0 Nd-Fe-B FEHAZERIET 52 LA ERRRMDRELF > TL D, Nd-Fe-B BEfEHiAIL., i
£IZEMILER (500~600°C) ATOCEITKYRIEND R LT B, Chlk. EIEFERTHS NdFe B I ZHFHIFAE
EWRT =D THD. O ZFIFHFHEIL. PR =FRIFET 2EHENEMHEEL> TS EEZOND, 2D
&IIZ, BIFER DFHEE . BULIRI S EALZBAL AN IT HTEA KON TILVS,

BIEICIE, Cu HEO ZIFEOHHEZANTITO Iz, Cu EE0AEICEHLT . ERICEVTEARII 455
I%. EHTHS NdyFe,B &. Nd, NdO,, Nd,Os, NdsFesBigs TEHoTzo D ZDDFHITH ITHHRI S5 E1 R,
RECEDHBT . NdOrx DERL. Nd DFELE. NdO; DIBEIREEEA RIS =, Cu BB DFEIZLHELE. NI D
BAEREICH oIz, Cu 2EETHIEITEY . Nd-Cu DIEFSAEXRRICHIEE, Cu ZEFLEVDERICHEARTH
50°CRRmAME T T EN LM 75Tz, Tz, BBISN - IERMBICH TR FERDEELELLY . Nd HHHE
BEALE RS CEDBRL MGz, NdFeyB (. HEDT=6. 1) —RFETHOEEARE L TEY. Nd:b;\'—:L'J
— R HECTEMEZEL DEIRE RT AY. BIANA TIX, 2O SLELIFBLRIS N, Thid, EMEICKDMHE
FEAZTTNAIEETIEL TS, Ff=. EETO Nd DRFERFLLET B&. HARED Nd b\ciﬁjil"'lkﬂﬂ/
RL TSI EDBAS AN 75Tz, Nd (&, dhep #EETHHHY. COEEIZIE, 4fsite [Z 0 BAADDIZHRTEZEFNSH
51z, 0 BEAL TL\ARIREEM D EMBRL M Ao T=, EIFIZ Wo BIZkY, ZERDBEDEHFHEN 9 at%
LT OB T, dhep #EEALTLVDIEAREIN TS V), BHEICREL TIT L RFERT 5.

BEIFXEHAR) YR (26=-10~90" )

=EP

1) W.Moet. al., Scripta Mater 59, 179 (2008)
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TIEENAN XMCD SBIE R Oy DEIFEFI

(LB PR > 5 —
INSESE, PR

BAHBEZERBMLERAEVMOIZIRTF RS RADRAENROONDEN., TOHENDRREELT
BEENRICKIF O RLBARERZTFOREISEDOINTOS, CAODEENER DR F TIE.
RFICEXREHNMTEECHAEAMEZELIEI . COEE . EEMENABERLEZRED
RETELIIENFRINTNS O, EXHNMESE TTHAEAMORBRELITNEHRS E—
AVPDEREEENICFTFE ARG ERMTORABIKRDONTET,

CMNET BL2SU TIRAKPCEBELELAHBICHLTEENMEHTOXREIA &%
(XMCD)EREBRZTo>TE o LOL. EEMRICIDIPEHIETE—AIOBNELRIL. BIKDRAER
ETHBRATETCLEL, F.IhFETOERTEH, FICHERICHETSIZT—CBRITEST
FFOREMNMEBBHIEINIBENEEICELTUV ., COLIEBEICF. BEEEIEFYY
N—FEREGHABMLAHKBREERDEEELELT S0, ELDE—LI(LE®RTHERIZH
e ZCTC. ERNFEZETIELLROMELREITSIEMT. EEMNMEHBHTOEXEEMCD E
BICBVWVTHHEXBERZTHETNME XMcD AlEHHOYE (Fig. 1)KLz, £-. ZOR
HOYRIZHETEZImFERITHRBFYITEERLIZ, Cho%E 2015A BiIALDHAERICE
HILEDITAERZBECH. AHOEALHNEIZLSE X 8 MCD AIEDTEVAML—23
VEBERETLILEEMELEE. EEMMBERHOVFOEAEISRIITENRIL. FEHZORS
ALZFHIH T AHILETRYRLERZEZBOL. ERBFEORLIEIFTES,

BL25SU B 7SV FDEMANXE X #f MCD £ EIC. EXENME XMCD AIERHMAVFEEAL
o ABRATERADOHER T RNXVF) T EICEYERINT-SiE R LD CoFeB/MgO ZEBEZ AL
o CNZHREBHAB I VYITZMMEPEENLIZ 4 EFEBL. TAEFNDEFE. EAAKRITIER
BB 8 I F& Au T4V —IC&-THER L=, BB XV TIHF LR
*4u‘ypiﬁ%(iﬁa*/QJv—ji-t@?%,ﬁ('J:of%ﬂﬂ#&h‘i 1 QUT

BRUICESLE b—VBRICKAERFOREZINGE 50
,EIJ;El_ﬁuird'/\rwiﬁﬁ%%?%imu BIESR ORI C (Xt
HREYMEB.EEV—RICKYKR KT VEMMLE,

B X MCDREEIE. a2V RY IR H 25 (SDD) ICKBE R E K
IREET.Fe D L, RINIHIZH L TER TIT o7z, BlE TIX. H#
EEBICHLTASEDAMICELTIOTOHIGHEEIMLT=, F1=.
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85 JASRI



SPring-8 2015

EiRA U MEETRIEEBICLAFRI I RO LEED
Wi NS AR ARAT S BMEAR R BRI E

(LB EHEEA IR > 5 — FlFRRAEEE T
RHML, A

LPSO #<J = LMpER(T. EU\RES T, HRMEE DFEL FREEMEL TERESINTEY.
BEDICENHENGE Mg BB R F I ETRORELRALEEERL FHL-RERERELRAEE
(Synchronized Long— Period Stacking Ordered Structure) DEAZEM F(EBEFIEMEE C k> ThEIh TE1=, LHL.
SHE R FECHAOE R DIRFH A FDITTREET LPSO BN DS H u m O BRI S TIIE ST RS
TR MMIE>TULVEM oz, Fz BEMEL TOFIFAD =85 MEARE|RY , [EfE R EZ T oD HE
IERBREE F AUV SOLERERA D O CHEEI BT SElRERA-O DF RN LELLESTL IV,

SPring-8 BLAOXU E—LZA UIFKESN-EURAUMEEFHAREEX. 7o PaL—ah b DEIEE X 4 —
UIL—hTEARLTRIAT AT, T30 Y 4 XDy NEFER A SIBERRFTAN AT REI - TULNVS ' F =,
HURIWIANASTE TEHEBAT B ECKY, BERE T TR SRS THRIEHRBR A D EEER
ZIR X HRE/ \2—> D EALEL TRIERTRELE>TULVS,

AFERTIT BLAXU DEURA U MEEEHREEEZ FIFALT-. LPSO 18 Mg §&HMD 7 //0E—LZEFIFALI-1E
W NBEESRAREERRAT. BEU. HURI T4 HASTH T2EFIRAL-E2EARMRECAIE DRSOV THRET 5.

1. YA 0E—LIZ& S MgAl,Gd, DABH N FE RS ARAT

MgAl,Gd, BEfERRI X BRI AT L - B eEigih o FIB ZFIAL TS5 x 2 x
2 um® QEFERFHBELTYUIYEL, YV —TL—RERLT- 15 x 30 u

m?(#it x DD X ##& FIFAL CEHMEEEAEZ 1T o1, ST DFER. LPSO
HICRENS AGd V7RI—5EaHT-RERRTOERBEMNLDHT H
IEENIF TR S EICHIILT=, EBI2, VFRF—AIZTE-ZERIZ Mg
F121E Gd BFHBEASIN TS ENBEFERERDFETA SHIBAL =X 1),
COBARFIEITRI—DEEEREILT HIENTEINTEY . 7T NicA S P,
2OV TOIFRIL BIERAEERN S S o THIH TIRON MR TH S, B 1. MgAl,Gd, BifESé AlGd,

2. 7J VRIWVIAHAZTHE TR &S MgarZn:Y, SERRatrI D SME/ARIFECRIE HSRAESDEEFEER

FARRECRIECIEIH U RV DA HASTHE T 4%
*'JFHLA SR ZAERMED LPSO fEMg & TH S
Mgg:ZngY, EBEIRT S 137 Ls(Pure-M)Z{E L 1=,

90~450K DRESM TIZH1T5 X #REHHEZERIEL
(& 2). /FonfEHEAS 1 RITHKRERT/ AF—
Z1ERLT=,

ZTNENDRE TORTER S ERIREE R
EL. HEL=ETA, MeggZneY, |E Pure-Mg KU +H/vE
TREMEARREE 1D . a BhE c BlA TR CENBARIRENIC
ELDHAHIEN LML=,

NG 2 DDFEFRELAELZ-TEY. LPSO 1 Mg SRIZRH T TR D BfESR. SRS THEE
MHERREITADSOBEFEIEIN TS,

2. (EJ:)jJ URILVIO4THE 7°’5u (ZEF)MggZn,Y, 358
EVH LRIV DEEIZ LD X EEHEDELN

SEIGR
N. Yasuda et al, AIP Conf Proc, 1234, 147-150 (2010) , N. Yasuda et al, J. Synchrotron Rad, 16, 352—-357 (2009)

86 JASRI



SPring-8 2015

BL13XU £ 4 288/ \WF DGR LS N FRRET A/ /OB R E D SIS

FUFHFAEES T
AN S BE BR B3

BLISXUIZ, X#RDEH-BEREEFIFALT, ERRECE
IN-REOHEE TIICERT HIERTYME-+/MED
BEZRFLAILCHHE- ST CEAEET Dol —5%
KRETBERE—LSATHS. 2001B Hih A%
RLTULB1]. —F, ERfiRse~ A /0EFEEIL BLISXU
$t FARRBARH C (T BBES N TULVE Mo 1=AY, XERRIEE S/
THO/AC—EXTIEIOOTHND—IRT, BL46XU THIF
(i5L[2,3], 2005A EiHvis BLI3XU 56 3 =8/ \WwTF & B E
TERME X METEEL 7T A TERLTEM]. 20
fE, SESFLRBEEML, 200~500 nm REDENE—
LEFALT, MuIMBBO#FEFIyTERRITAET HC
EDNTTREI TS TULVB[56]. CHO—EDHBIZELY, INEHE
—LHARATEDLSIGH-—AT, I\WWFREELHZF
[CEDRFMIBDALEMAEE LD KESEREEL-T
L=

CDEIKREHET 518, BLI3XU 5 3 EE/ \wWF T
FRIZ, BL37XU LU BL3IXU TIS—EH 100 nmE—LD
FATEEDHLEEER \VFTIZEHL, 557
EBEBRT S L-BELREETo12EIA,
TR 26 FESELARMAFRERGLL TR -
ARRA—TIE, T 26 FESELHATRFERGLLTE
HELT=, [EREER \wFDIEE (R’ 1) L& fiEse~ o0l
B (R 2) OREIC OV THEEHIT oELtIc, By B2 B4R WFISEBLIEI#iET (/0
R (O A EEEF AL REORAHERES - EFREOER

[8-101&#BNT 5.

SEH

1) O. Sakata et al: SPring-8 FIIFAE{E$R 06 (2001) 450-455.

2) S.Takeda, S. Kimura, O. Sakata and A. Sakai: Jpn. J. Appl. Phys. 45 (2006) L1054-L1056..
3) S. Mochizuki et al.: Thin Solid Films 508 (2006) 128-131..

4) HFRES, SHEE: SPring-8/SACLA FIFFIZEARELE Section C 3 (2014) 145-153.
5) Y.Imai, S. Kimura, O. Sakata and A. Sakai: AIP Proc. 1221 (2011) 30-32..

6) S.Kimura, Y.Imai, O. Sakata and A. Sakai: Key Eng. Mat. 470 (2011) 104-109..

7 $5AKEE fth: SPring-8 FIIFEIEER 16 (2011) 201-209.

8) S.Yoshida et al: Appl. Phys. Lett. 99 (2011) 131909.

9) S.lke etal: Appl. Phys. Lett. 106 (2015) 182104.

10) M. Yoshida et al: Scientific Reports 4 (2014) 7302.

87 JASRI



SPring-8 2015

BLRILF—XRERWN =20/ ERREHT —2AEREDEE

1. (BB BHEEAFIFHA > F— S OB aeerTHEEE
2 BEZBIRTT METERIZRE R 8— E— AT BB LAt X T AL =
RANFH ", BAZK Y, FHEIBE? ILAKE® ERE"

BLAIXU [F7 2ol —48%RIRET HMRAD S D ERERITE — L5120 ThH . DD TIL, 3T4F, [R5
OB, ENBRI NI BEGE REGREREERDEARMGEI—7 M IHRARAEM 2 TLVS, DX IE
FIN SR SR T—2AIEZEITS1=6(2, BLAIXU TlE 2013 FEEOLH SR FIAL TELL?
e T RHERE—HT HBEE T olz. CHITKY | BIERNEAREERI C[A LU AW TIFEL ShETH
HTHOHHO T HRAELTED LI oT=,

COEELIIFAEENSO I RILET—5EE 6.5 keV~17.7 keV [ZHtELI=HD ThHho1=, LHL. 20 keV LLED
X #ERALEIRT —2RIEIL. KFZRIL T SBE A ERET — RIS, CO MBI SRR E £ DI%FED AL
BORE. ZLT. ZNoZFALAHEREZBMELT—EN=——X L H D, CDFSHBLITEZ 510,
BL41XU Tl 2013B #iF TERIRI/ILF—E—RZIRELTEAD. BELRLS IEHERIRIILY—E—FE1ZHS
518, BEEDIIE EIFA—EEE DUV -FEEI KLY FDBEREE T T H TS,

2013B EALBIDEIRILXF—E—RTIE, EASS—DAELZEEL . T O 8 CEHFEtE BT 510 EHREt
%#930 mm HHEIZEIH L TULV =z, BELRIE. FIFBEDSLMETR LY —E—FDRIEREEREEZATIE
IARILF—XEFERWAEERIRT 5120, 5 \wF 1 ISREHMEFE DRI [ERFETEHREBET 52 &IL=(K
BB), 5ELRILX—E—FOFRADOEE. =

"%%/ WF 1 0)t“—.l.\/ V?"O)HSILJ%LA ﬁﬁb Optics hutch Exp. hutch 1 Exp. hutch 2
TUV=EHEHE SEBLE IR BS B0 ST, oG | ey oyt
KB S5—ET )L F—E—FRADEHHED TE :’W—TLL | _*%““ 4 i THIT T J
RELBFTFETHD. BRTEEIRILF Mht KB mirror
—E—RADZTEIL 8 BREHEELAET . Beamline layout after the upgrade

RY X3 2 BEITRIRECTH Do

BIRILX—E—FTIERAOKRI RO BREN KRS MREL 51
&, BRIADESE 150 pm HV5 300 pm [HEXOLT= CMOS 75wk %
IVEHT-ITBALT=, TRILF—35 keV D X $FTEHMAEL =L 5, EHhiX
B T HETT—HARENRLARON, T, HBIRILF—E—F
TIIENFFELT. FRABALUXEERT 5. SEN 5 ADE—LA
A LTIUE EIFRRIKIRFTET L2, &Y 21— —FIREERT 5
FETHD.

CMOS 75vks 4L CaosRLT- [

88 JASRI



SPring-8 2015

BREENFICAITI-v(o0E —L X #REHTEE DR

(BE)EHNEEA I PR > 5— ERFIFTHEE
BRI,

I, SPring-8 EEFIAE —L S/ TIIFROEEXFRAEFMED—IREL T, TNETHANDEAST-E
SN BFOFA=——XEFEHE L. RS BFFOBMBFE B - BT R REM OREEITo T D, TO—IREL
THDHTUVWS, MITHERSED IV a3 ORE S MRS OEREE T 5 DT//O0E—L X #
EHTEEB DBIRIC DL TRENT B, YTAR—X P a—h= 5 D &5 O/W BTTILL 3V BHOBE, ITRILY
3 O HEROBIEEROAXIEAERED & —Z{REL . BNBE S IZRI T, TD1H. T A DREMR
FIZIE, IR DHEHNEE LS, KBS, ZOI T/ arhDEL OilEHD Bl RtEE s 1k
AIET DI LT BRIELI-LDTHD FTHRRIEEREFIA 1 E—LT1> BLAGXU [THULVTIToz, ¥/ V/aE—L
BRI ILRILY = TL—FERL, X BIRILE—=10, 124, 20 keV TE—LZEH 2 um [CEHLATRETH D,
ZEBL AT b a—b=2 J hDihiEREERT D X fRER \3— D RIEEHIE R T .

M EEELBENT S,

1. X#EIA/0E—L X REHEREDL A7 Ik () &£a—h =) OifEAARER PO 5
—HTRIESS(B)

89 JASRI



SPring-8 2015

CdTe o9 —Z#RALN =T h o T4 8 2 Rt R DRRF
JASRI #lIfH- EERERFT  E)1F5I. A8, JIEESFah. B4, HIITTA

XA —& ASIC GAt LERERER) Z—HMEL. FREV UM LI-7F0Y - TO42)UEEE
BREEH L-BRHBEEV EILT7 L/ RESRENIED IR 6T 5, REBORENDS S, 473/ 0
2@ CMOS FO+RX TEYEE = ASIC &7 LA RICHIIEBIN T Shi-F8kt o —FES L/ Ty

FERIED wILBHERIE, o —RURRET 77— 3 UITRE L S THIICERT 2 A TE 57 m0%
%, AAFFFKETIE, XEEZHtEH—IZ CdTe AT H I LT 20~150keV [TESLEVWIRIILF—LUIOTH
BRHENEREFRERT S EEHIT, ASIC ITIFBE O NAL—R 2K Y IRIILEF—FR SNz XEEFEREHD Y b
BHERREEH L. REVRILAMSI L= T4 FoAD T« VU RRHERE L TEIMET DIEGHEERAD 2 KT
RHBERIREIT o TULVB[1-5], ¥V O ot U —Z L= PILATUS 12H 28 TIHRHSIERA 20keV THI30%, 30keV
TI3HI 10%THAHDIZK L. CdTe #&HIZF Tl 30keV FEIZ TORHZNEZIFIZ 100%I M@ E S+, FEIZ(E 100keV
A 5B IR —EETE 50%L EDBHENETITZ 5K 5 ITERRAEILT 5. Fi=. PILATUS #HHZRD ASIC
DAIL—E D X RO TIREDAZHIBR Y HEEETHDDITHT L. AMEHERD ASIC IR E ERRDMEA ZHiR
T AHERRICEMEEHE SN TEY . BIRILEF—BH DNV I T T2 RERETESLL 51245,

CdTe 42 RITHRHEIROERLHRE. EYILY( X% PILATUS #REZREEREED 200 S /02, 1%
FO CdTe o H—NDZHEFEZE 2cmx2em %L L demxdem & L, ChES A JVIRIZHER 3 Z & TREFEIET 5.
BE( 2cmx2cm @ CdTe 224 —IZ SP8-04F10KASIC % 1 ZFHES L= VT I ED 2 —/)LERHERTH S,
ZHERFAHR— FOI—F—(TEREINTEY. BTE. F— FZF 2x2 i1z demxdem #RHZRORRE EESHTLY
Bo T—AUERIZIE NI HEDNA FPGA h— FZALYTHEY .. UDP&EIZ&L Y SPEC R U LabVIEW-PC M i5
SMERHIEIG B EMTED, Fiz. StimatBIo -
WERFEFHTOU T LDOIREZIT . X REHE TR ILF—
ZREFFICRIE T DI RIL SRR X SRESARHER R
TLNERBESELTODIINEEDTHEY . BEXERT
4 9 O E—LAERIZ &5 T RIILF—2EE VT AHBIER
OB ZAITL THEDHT LD, ARRZ—HKRTIE.
DT IVED 2 —) VBRI OEAMRES BL14BL RU
BI28B2 THEMEL B X #fv 1V O E—LIZK 5155
MFERERDER BN T 5,

(%] ARAZEEAFIL, SPring-8 EBEE MM, ST sCimz BRI MR- SR T O S LI TR )L X —5EY X 58
(B SR L HEBEA RIS TR M DT~ D EER | (H24~27 £EE) ) 4% 211 . JASRI 4§l - IEEREF R U ELEF
FRHEtE= . BARRFHIZEFASENE. TR E. SEESA ST O HEAZED T TEEF,

(ZE3H]

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

(5] ZJIF5, X RIS 425, 95 (201).

90 JASRI



SPring-8 2015

ARREREREZERAL-MKRE SUBEEMED

el
[—]

EEEEYIERE D HE
RS (BIBAE PU BRI ) KT (BIBAS) (3h XGRS

ARN\—hF—a2—H—FFETIE. TILFTUE VEBLBENL X A ah -8R EO(EREE T TD
B SR AR EE DY DHEE., B LU DHiTE ALV HEKFEMIE &£ DEEME DY RIEZ BiE
LTW%, COBEEERT 51012, RRETIEHBRER CxiEd SREEAFHTTOD. (1) BERECKD
BIERRERERE. (2) BEF 1 VEVRE ST RIERMT U E LA AVV-AEEmE - AR DFREZERTE. (3) EE
BRICkBLA O — EREHIEDAE, 2ERVEB1IELL TS,

(1)~ () ICEAL T, RA/ONI-HERROBEE LITITRT
(1) SPEED-1500 EELHBEREEAES AT LERANT, RMETUMLORKRUEFER THS/ 1O/ ME
DD EMERREE LI UM LST UM LERERM ST Saimmlt T (55 23 GPa, 1700 K) TAIE
L7T=. EHDIHN 5755/ A OS5 A FDEMERRIE L MALAR-IARX)TAMEESE LU+ AT AT
w3 A NERFE SRR S8 tE RUMERERRICH D PREM E&—ET BT e D of =,

(2) BHEX A EVRESD)7VE ILERL., TERRUNIUIZTEET B AIREIED 5 E7K48 € FeOOH @) 50 GPa, 900 K
FCOMEELERIELKREAIEREREL =, FHROBEE D E/KEMITHSD S AIOOH &(MgS)HOOH phase H
LERRD [THEEEETRLI=HY, € FeOOH [FZNELLEL THIZ 10 vol%ZERBENKENZEMNBELMI Aol F
1= FERT ML DARIIMSIO T oI F MDD 50 GPaE THRART ILI=rI) LEHENDRTEEHA -, HF
MEEL T MgO, SiO,, ALO, iBAMEKZE(ERAL. 32 GPa, 2000 K () St TR EURIFL-#E R . XIRERRIZEY I v
RFALETTUS LOHBRIFEERSNT =, Tz, FHRDFET, 30-50 GPa, 2000 K DFEHT T FeSiO, HRDEE
HERBRETINR. FeO & SO, ~NDEEHERLT=,

EB(2, Co T)—DHBEEETVE IWERWNNIHRTILF7UE VB LA INEREE1T o= TORR. =R
TIZHULVTERAK 48 GPa ETHENFEELZTERL-. CDEE BXZ 015 mm BBED 27T E L vy TH\EER
SINBHIELFERL THY ., HIRMEE HRELI-ERN DAL EIFENS,

(3) 51keV B2 X ##KR U BLO4B1 [ZEHED D-DIA BIZERSZEEZFAL . IEAAT R 5T RS T (2 GPa, 400-1000°C)
TOINABLARDERERBROZNITEITIA—R TV -T2V 3 DBIEE Tz hALARD ERRIARIEIC
N, BRE., RUTIA—RAT4v7- I3y a s HEREICET 5T 2% 15-. ERMBHRORTKIRREE
BT BOR CHEELERET L1355, £, HEKD AL TLVSEEZ 515 hep—Fe DIEFHERELRIZ AR
BA9 5 LEBMEL TT R METH S Co, Zn DEIMIEREERE1TL . D IHOERECAZE 27T X #7[E]
FIZRVEERLT=, ZDHFER. hep—Fe [2DOWTDHOFEERILL Co, Zn THEHA TIEAE AHRARIRISERL HHE
MBASMI ATz, AN FE—REEEIC KDL, WEERARB TIE hep—Fe D P FERE(L ¢ BHIARANMEIET 5L
ROEU, HEKD AL CHRERI S FTHERERNSHL TS EEZ DL, BRIDMERERERA MO FEIRATEE
THb.

91



SPring-8 2015

Activities at BL02B1 in PU project 0078

Aarhus University", University of Lorraine?, Glasgow University®, Hiroshima University*, University of Tsukuba®
Bo B. Iversen', Jacob Overgaard'", \enkatesha Hathwar", Mattia Sist", Claude Lecomte?, Claire Wilson®, Yoshihiro
Kuroiwa”, Eiji Nishibori®

1) Photon counting detectors, excited state crystallography and inorganic materials

The current PU project has as one of its goals the determination of electron density distribution in a molecular excited state
resulting from external perturbation using light, electric field or pressure. Many excited states are short-lived and this is not
easily compatible with the detector technology currently used at BL02B1. Therefore, within the last year we have tested the
performance of an Xpad photon counting detector, in collaboration with the group of Prof Lecomte and the manufacturer,
imXpad. Current technology employs Si as the detecting semi-conducting layer, and this is only slightly sensitive to the hard
x-ray from the synchrotron, which became apparent in these tests, showing that the development of new semiconducting layers
such as GaAs or CdTe will be essential if this technology has to be efficient at synchrotrons. Within the constraints of the
existing detector portfolio at BLO2B1 we also carried out structural studies of light-induced excited states, and these results will
be presented alongside the detector tests. In addition, we present results on SnTe which is a thermoelectric, topological insulator
and has unusual properties at the nanoscale. High resolution multi-temperatures datasets at 20 K<T< 400K have been collected
and maximum entropy calculations have been performed to elucidate its structure. It is found that the carrier concentration plays
a crucial role in dictating the disorder and the stability of the materia. Furthermore, the controversial presence of a low
temperature rhombohedral phase is ruled out by the present study

2) Time-resolved structure analysis of ferroelectric and piezoelectric materials

Ferroelectric crystals change the polarization direction when the external electric field is applied. Simultaneously, the external
form is expanded, contracted, and deformed owing to the piezoelectricity. To understand the mechanisms of such polarization
reversal and piezoelectric deformation under applied electric field, it is necessary to examine the microscopic origin; i.e., how
much and how fast constituent atoms are displaced in a crystal during a moment. By combining a high-speed X-ray chopper
system with the X-ray beams from the several-bunch operation modes provided by the strage ring of SPring-8, the time-resolved
structure snalysis system is developed at BL02BL1. By the term 2015A, we have succeeded in the in situ observation of change
in the atomic positions in piezoelectric materials with 10™ s order temporal resolution during the piezoelectric vibration using a
single bunch of the H-mode, and ferroelectric materials with 10 s order resolution during the polarization reversal using a train
bunch of the D- and F-modes.

3) Development of single crystal diffraction study under high puressure.

Since there is strong demand for structural studies on a wide variety of materials, such as inorganics, metal complexes under
high pressure. We have developed a system using a diamond anvil cell (DAC) and charge coupled detector (CCD) for high
pressure experiment. e have also developed an experimental procedures including a centering of DAC sample, etc. \We
successfully measured single crystal diffraction data at 10 GPa in 2015A. We continue to develop the system in collaboration
with BL staff and material scientists in the next period.
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POSTER ABSTRACT

Spin-resolved HAXPES
C.E. Vial Barbosa, E. Ikenaga, J. Karel, Y. Utsumi, S. Ouardi, GH. Fecher, C. Felser

Photoelectrons excited by hard X-ray from a magnetic sample are collected by a spectrometer; deflected, decelerated and
collimated to impinge a target crystal, W(100). The measurement of the electrons scattered by this crystal gives the spin
polarization of the probed state. What, in principle, is a straightforward experiment; in reality is an entangled challenge.
The spinresolved HAXPES is impaired by two factors: the extremely low count rate and the instability of the W(100)

surface. Thesefactors, which isolated would be tractable, combined hinder the spin detection near Fermi energy.
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Magnetic Compton scattering in high magnetic fields on BLOSW:
Long term project

J. A. Duffy!, S.B. Dugdale?, S.R. Giblin3 and J.W. Taylor4
1University of Warwick, ZUniversity of Bristol, 3University of Cardiff, 4European Spallation Source

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. We also present details of our future plans, including a technical development of the sample

environment, which will minimise the background signal and improve the stabilisation of the sample stage.

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.

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 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.

We will highlight some of the results obtained during the long term project. For CasCo20s, 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. Our theoretical modelling shows that a small boron spin moment is required in order to permit
agreement with the experimental data. We also present our latest work on CozMnSi, and interpretation in

terms of the electronic structure, including possible site disorder.

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
Megan J. Wallace!2, Marcus J. Kitchen3, Andreas Flemmer4, Marta Thio5, Charles C.Roehr?, Jacques Jani6, Melissa Siew?, Katie Lee3, Genevieve
Buckley3, Naoto Yagi’, Kentaro Uesugi’, and Stuart Hooper?2

The Ritchie Centre, The Hudson Institute of Medical Research, Melbourne, Australia. 2Department of Obstetrics and Gynaecology and 3School of Physics,

Monash University, Melbourne, Australia. *Division of Neonatology, Ludwig Maximilians University Munich, Germany; SRoyal Women'’s Hospital, Melbourne,
Australia, Fetal Medicine Unit, University Hospital Brugmann, Brussels, Belgium and 7Spring-8 Synchrotron, JASRI, Japan.

Background: Congenital diaphragmatic hernia (CDH) is a malformation of one lung in utero that occurs in ~1:4000 infants. It
causes fetal lung hypoplasia leading to severe respiratory insufficiency and pulmonary hypertension after birth. The malformed
lung is mechanically different to the normal lung. This makes resuscitation and ventilation challenging as it is difficult to ventilate
these infants without injuring healthy lung regions. Current guidelines for managing infants with CDH after birth are largely
based upon expert opinion, without good scientific evidence to support them.

Aim: To assess the rate and degree of lung aeration at birth between the left and right lungs in newborn rabbits with a
surgically-induced diaphragmatic hernia (DH), using synchrotron-based phase contrast X-ray imaging.

Method: All experiments were performed at the SPring-8 synchrotron in Japan using beamline 20B2. Pregnant rabbits
underwent surgery at 25 days gestation (dG; term 31-32dG) to induce left-sided DH in two fetuses per litter. At 30dG kittens
were intubated, delivered and ventilated to attain 5SmL/kg tidal volume with a 5cmH,0 PEEP. Phase contrast (PC) X-ray imaging
commenced prior to ventilation onset. Images were taken at 5Hz with an exposure time of 20msec/frame at an energy of
24keV. Regional lung air volumes were measured using custom-developed image processing algorithms.

Results: The normal right lung aerates more rapidly at birth than the malformed left lung in rabbits with a diaphragmatic hernia
(Figure 1-2). This increases the risk of overexpansion injury in the right lung and injury in the left lung due to incomplete
inflation.

Conclusion: This imaging technique will allow us to discern which resuscitation techniques are likely to most effectively aerate
the lung and reduce lung injury in CDH infants at birth.

Figure 1: PC X-ray images (posterior-anterior) showing lung aeration immediately after birth, during conventional
ventilation, of a control rabbit (A) and a rabbit with a surgically-induced DH (B).
A) Control lung B) DHlung
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Figure 2: A)The malformed lung of DH rabbits aerated more slowly than the normal lung and both lungs in control
rabbits (*p<0.05). B) The functional residual capacity (FRC) of the malformed lung was lower than the normal lung

and control lungs (*p<0.05).
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In the last year, we have progressed in the following areas: 1) synchrotron radiation based
perturbed angular correlation (SRPAC) on bioinorganic models and a real hydrogenase enzyme;
3) formalized a systematic route to measure nuclear resonant vibrational spectroscopy (NRVS) on

Fe-H/D stretching modes in hydrogenase and nitrogense model complexes.

SRPAC is a modern nuclear scattering based spectroscopy, which is also relevant to NRVS. In
principle, by tuning the incident beam energy off resonance to a phonon peak, and measuring the
time decay spectrum, we have been able to measure the nuclear quadrupole splitting of the iron
atoms which are contributing to the particular phonon selected.

For example, SRPAC was performed on three samples: 1) a 19 Fe soluble [NiFe] hydrogenase
enzyme named SH; 2) an [FeFe] hydrogenase enzymes, in which only the binuclear FeFe active
site is 57Fe labeled; 3) a diiron model complex for the [FeFe] hydrogenase. Observing Fe-CO
excitation can isolate the targeted feature from the huge Fe-S excitation “background”, increasing
specificity. Although SRPAC on Fe-CO for real enzyme samples is on the margin of detection
under the current BLO9XU setup, it works well for model complexes. In addition, the application

to real enzymes can be used elsewhere when a higher beam intensity is available.

Instrumentation-wise, we compared the performance of the traditional time to amplitude converter
(TAC) with the performance of the newer multichannel scaler (MCS), especially in terms of signal
to noise, time resolution, and APD selectivity. The two TACs summed four APD elements while
two MCSs handled individual APD element separately.

The second progress is to extend NRVS measurement to the region of Fe-H/D stretching modes.
The Fe-H/D were observed previously only for one pair of hydride/deuteride samples. In this study,
we have established a systematic route to measure the Fe-H/D stretching modes in hydrogenase

and nitrogenase model complexes, making such a measurement standard in the future.
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Particularly, we have investigated two pairs of such hydride containing samples: 1) an
[FeFe] hydrogenase model (Fe(H/D)HFe for short) [1]; 2) a high spin (HS) double H bridge
model complex (FeHHFe or FeDDFe for short) [2]. Very few hydride complexes are
known in which the metals have a high spin electronic configuration, and very few have
two H or two D in the bridging positions. The pair are HS iron(II) hydride/deuteride
isotopologues with two H (or two D) in the bridges have been examined. This is a good
nitrogenase model, and understanding H/D exchange mechanisms in these HS iron hydride

complexes is relevant to currently postulated nitrogenase mechanisms.

References:

[1] Liu, Y et al, "[FeFe] hydrogenase active site modeling: a key intermediate bearing a
thiolate proton and Fe hydride", Chem. Commun., 2013, 49: 4743-4745.

[2] Dugan, T et al, "Synthesis, Spectroscopy, and Hydrogen/Deuterium Exchange in
High-Spin Iron(IT) Hydride Complexes", Inorg. Chem. 2014, 53: 2370-2380.
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NRVS for structural definition of non-heme iron enzyme intermediates
Kiyoung Park, Kyle D. Sutherlin, Lars H. Bottger, Lei V. Liu, Yoshitaka Yoda, Makoto Seto, and
Edward I. 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 active in catalysis are inaccessible to traditional spectroscopic
methods, in particular resonance Raman, and their structures thus 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 S = 1 and S = 2 Fe"=0
models and then to the Fe'*=0 intermediate in the halogenase SyrB2. DF T=calibrated NRVS allowed us to
define the structure of this intermediate and elucidate how substrate orientation in this enzyme leads to
halogenation of the native substrate but hydroxylation of a non-native substrate. For mononuclear non-heme
iron systems we have systematically studied the spectral changes in going from a side-on ferric peroxo species
to an end-on hydroperoxide species. We are now applying these results to understand the peroxy intermediate in
the Rieske dioxygenases and its mode of oxygen activation in electrophilic attack on aromatic substrates. We
have also applied this methodology to a series of Fe''>-peroxy intermediates and Fe'*, and Fe"-Fe'" mono- and
bis-pi-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 enzyme and to understand the activation of peroxide for electrophilic chemistry by
binuclear non-heme enzymes. Finally we have just completed a NRVS study of intermediate Q in soluble
methane monooxygenase which has defined its geometric and electronic structure, and its activation for H-atom

abstraction from the strong C-H bond in methane.
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Crystallographic Characterization of Extraterrestrial Materials by Energy-Scanning X-ray
Diffraction.
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Komatsu, Shoki Yamaguchi', Arashi Hirata', Ayaka Kurokawa', Michael E. Zolensky® (Principal
Investigator). 'Graduate School of Life Science, “Univ. of Hyogo, School of Science, “Univ. of Tokyo
(Japan), *JASRI (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,
interplanetary dust particles (IDPs) collected in Earth’s stratosphere, and the recent meteorite falls and
finds Jbilet Winselwan, Sutter’s Mill, Mayo Belwa, and halite separated from Monahans. 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 mono-chromator.
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) pm’ at the sample position. Diffraction patterns 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
(A=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 Debye-Scherrer rings in the diffraction pattern of Si
powder (NIST 640c) taken at 30 keV and the values were used for further analysis.

Meteorites: We made critical measurements of the crystal structures and cell parameters of secondary
alteration minerals in the Sutter’s Mill, Jbilet Winselwan, Mayo Belwa meteorites, unique meteorites
which contains materials similar to those that will collected by the OSIRIS-REx and Hayabusa 2
sample return missions [1,2], a preview of samples from these missions.

Hayabusa Samples: We continued our work on dust samples of asteroid Itokawa returned to Earth by
the Hayabusa mission. We 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].

Olivine and Pyxoxene in Comet Wild 2, IDPs and Chondritic Meteorites: We made
crystallographic measurements of olivine and pyroxene crystals which dominate the Comet Wild 2
samples returned to Earth by the Stardust mission, and chondritic IDPs. The results have completely
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changed our understanding of the origin and evolution of the outer solar nebula [8].

References: [1] Zolensky et al. (2014) Mineralogy and petrography of C asteroid regolith: The
Sutter’s Mill meteorite. Meteoritics and Planetary Science, 49, 1997-2016; [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 asteroidal sample return mission. MAPS 49, 1305-1314; [5] Zolensky et al. (2014) Shock
state of Ttokawa regolith grains. Hayabusa 2014: 2™ Symposium of Solar System Materials. Abstracts;
[6] Nakamura et al., Meteoritics and Planetary Science; [7] Zolensky et al. (2012) The shock state of
the Ttokawa samples. 43rd Lunar and Planetary Science Conference, Abstract XXXXI; [8] Komatsu
et al. LIME silicates in amoeboid olivine aggregates: Indicator of nebular and asteroidal processes.
Submitted to Meteoritics and Planetary Science.
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In recent few years, chiral interaction between two atomic spins with a neighboring atom due to a large spin orbit
coupling in an ultra-thin ferromagnetic layer has attracted intense interests, which is known as Dzyaloshinskii-Moriya
interaction (DMI) [1,2]. Chiral spin textures such as a skyrmion or a Néel-type chiral domain wall can be formed
between adjacent magnetic domains in an ultra-thin ferromagnetic (FM)/a heavy-metal (HM) bi-layer due to strong
DMI at the interface [3]. Discovery of the skyrmion, which is topologically-protected-magnetic soliton, has opened a
novel avenue for next-generation information storage since spin winding of the skyrmion is just only a few nanometer
scale [3,4]. In particular, as shown in recent outstanding results, spin current from the heavy-metal layer gives rise to spin
Hall torque on the localized spins in a ferromagnetic layer. DW in the ferromagnetic strip can be moved with high
velocity of ~few hundreds m/s by the spin Hall torque only in the case that it has a chiral Néel-type configuration
induced by DMI [6]. Though it has been elucidated that DMI at interface has major role for formation of those chiral
spin texture, the origin of such a striking effect of DMI at an interface is still debating issue [5]. However, there is no
experimental reports about the relation between Rashba field and DMI so far. In this study, we demonstrate the strong
temperature dependence of DMI-induced effective field (Hpyg) in the Co/Ni strip with Pt seed-layer. Result from

time-of-flight measurement using in-plane magnetic field presents that Hpyy is ~80% larger at 100K than that at 300K.

Il
orb

at 100K is ~60% larger than the case of room temperature. Since DMI strength is directly related to the Rashba constant

(0R) which is determined by a ratio mz,.,/m '(',r p» our experimental result reveals that the orbital magnetic moment plays

We experimentally confirmed that a ratio between perpendicular (mg,.,,) and in-plane (m,,.,,) orbital magnetic moment

a critical role for the temperature dependence of Hpy.
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Crystal structure of Cas9 in complex with guide RNA and target DNA
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