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FROM LATEST RESEARCH
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R DFED 5

Normalized absorption
Normalized absorption
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Energy (eV)

Energy (eV)
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KEHTHES 1B E S\ > DMS % BB{LED 557
28 AR LTED (X2 DEDRT) . Z DGR,
SR CAREEE 7 DMS 43, Wk - i
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HHEFTOSEERD Y A 75 Tk, W 25 2 fif,
Mo 735 f7 T, Mo & W lZuv: iy HEASEER
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RO Mo & WD/ XRF-XAFS JIEIZ X %
{LARERNT 2179 2 & T, 25 DIGHEDEIGINEEE
TOVEERERE I OWTEE R T 7,
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6 X BEHIE I 2 g A R & SR B h
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AL, THWT2 X2 R3¢, 361, AgbtE
L T 300 nm #—4%"—Dfrh X #tz v, #06 X
% BCLA T EHlE L 2223 Skl E 2 Kot TER L .
W OFRER 2R L 72 (X 3) ., /20 738kl Mo
B IOW OVt Ay, BLOIBL CTii~7e,

BoNDAmRE F 7 XAFS 27 bV 6, Mo
FEEHR T b I EIREICREL TR Y
50000 ppm) ., €Y 757+ A b (MoS,) EFEBIL %
AT FADMRESI, 2 OFERD S BEES T Mo
ITRESEINIREEL . ZDBDEY 774 i
ZERDHLE 72 2 E VR I itz, W ik Mo & R
TREMMES (30ppm) |, NiZn KT % &
1000 43 1 fEETH - 7255, BCLA OfFFTW o
i & XAFS 2364 (K13) . W IRREGRLA. &
Bifrod 2 FHOETHEL T 5 2 LWV,
C DIFEREEDE NS, FIBIC BT 52 W OHERS
YINDEGEBES Mo L 82 2 2 L ERT, 260
FEFE . WK & BIEITHR ZIREE L 7 KiEdlE oAk
VIR T W & H 7%, Mo IREDEL %5
BEREZ I o 2T LT,

%8, 2 TTHWEDE G T 7 XRE-XAFS (3,
PRI b Ehisilo3 s < . AEHED Sz R T,
B o NAERIZ Mo ® W OB 2o 5 [T,
HHERYIMU AR 5.2 %,

FRTTpre S

IR IR 3% % (10195 eV)

82 U iy AII(10095 eV) 240

4-4 HOESE - XRF-XAFS 12 & B8k~ > 4 ViRt
YIrh D 475 EDALARAE

HEIROEERL 7 XA YNV TH D ZDOFHEILH
IMEANC & 253, 2050 fEICHBIEHR R 2132 Y)
3 EPHINTWS, B3, BERM77UA%E
ICEEH S 2B EO IS EIER DS E G T D % 53,
KVPER E DRI HBR O TR IR T 28k~ v
HUBA) (v 75 AL - ) 12, A&z
ppm fREE (=HgPIREE D 100 f500 1) 12T
% b, IR T 5720, FEROAGEIR &
L CEHZED TS, 2ok~ v AV Bit~oH
BIERA D = AL EFRHTEIUL, BN ED X5
BB CHSREDR RIS 20k EOTR0 ) Lk
D. BEOEFFEEICB W TERELRARERS, 20
7= ORI TR, 2 v AV 7 9 A MHOEESDER
BRI 72012, 4 THR L IHDEE XAFS %
WAL, HNE T23806 X 20 oaoimhh
LNy 7759 FICRd 2 HINO DG X #Ro ik
M7 S8 THOE XAFS ZJIE L 72, SIS e § 5=
YHV I FANTE, () FHRTTH BERPeA
DI THDE X M2 HIE T 2 e s §
%, (i) A& D 1000 (5122 & FiC o 2 Hsh

(2000 ppm F2E) OHOE X #) (KE#: 9.57 keV)

LHED Lafi (94 keV) 3T¥T5, LEDS,

290

300

250 !

150

100

50

7 7.5 8 8.5 9 7
Energy (keV)

.

7.5 8
Energy (keV)

WHIE D 8 XA L

190

140

90

8.5 9

3 FHDNHF / XRF-XAFS EIC L BEREEEFTD WIRERDRER, W LIRINHHE]
BTYYEVIERT. Z0ENS WIBEEZHHR,
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W L,-XANES

Without Crystal §
0.01 (FL-XAFS) 1=
2
e
B - Background 3

— acKgroun:
Pt Lo = N S
Low high E
—— With Crystal §
Intensity 0.001 (WD-XAFS) z

100 pm

11.565 — 11.552 keV.

Area: 27 X 275%

Step: Sum(H) X Sum(V)
Scan time: 360 s/line

(b)

Pt L;-XANES
Signal

0.0001

11500 11550 11600

Energy / eV

i
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(c)

Pt(0)-fo

11650 11540 11560 11580 11600 11620

Energy / eV

4 B|HHNTF / XRF-XAFS EIC L BV VYR O PtEEER (@) DERFR &
DfERZER LRSS D Pt Lk XANES(0). EXOMERLIEED Pt

Ls¥m XANES(c)o

FN T 7 XRE-XAFS 03564 CH 5,

AUBLE LT A v YRS (KK 3,548 m) TERIL
Nt B 7T AN RIT o T, EERIZ,
BL37XU Tf7\>, 800 x 800 nm*FEFED X fit% >
7o ks & LT, BCLA (Oxford Danfysik #1:4)
Z Mz,

CUH VT T AN, v A VY LKLk
FRGE L, Ni$ Zn 231000 ppm BEEFN S —
75, 2 ok PLiREIZ 1.73 ppm TdH > 72, BLCA
ZHEAL 20, AE7% Pt LRIUGEZ B 5 2
LIFTE R o7, 22T, BCLA % Pt Lo Ui
LU 755, 0L X0 Zn KG RROMBEEDME T L,
Ny 7757 v RIREDS 1% IR T L 72, k%
AR LT Pt La itz HIN E L7oaiic X 2808 X
vy BV 7285 LI, BRORERICE W TEDE
S36F 7 XAFS A7 kL5 (X4) , ZOfE5%
Do, VAV I AMPTPUR4MITHY, £
Z DAL A R O BB b 2 A LshkE
A F P SBAWIIGIC LT 5 2 203 oTz, T
.2 A VI X Y PHIDAS PHAV) L X 41,
2 VA VIBEIR OISR LIEER ST 5 2 L 2R
LTED ., R RloEE S » o~ Y 7 5 A b
ICHEDM LA ZT QIR T 5 2 L 2m LRGSR E
L CEHETH 5,

45 HIFZL¥—+/ XRF-XAFS-XRD # fiv 721
Brh o7 V)L EOEEITLRO AT

F WL (Te) 13 bt ItED 1 O TH 5 —
i, e R SN A RATiRE (LT X F)L) T
HDBH, Z DHIBREE COXENIIAH 5%\,
PR TG D BB RNT IS B R 2 AL P EENTIE T h %
XAFS % 7 )WVISE$ 2856, 30 keV DL R
IANNF =X BOFHAPBETH . KRREA~D
XAFS Oi#filldsh £ 7\, AWFFETid, Te LKA
DIz L TF 2 XRE-XAFS-XRD iz v 5 2 &
T, Te O2@h% T 2Rtz i3 2 &1t
2, FEDR L v LR L, Te OBV AZESD
FrEZH S L,

+3EERHE, 22T Te 24278 L 2Rl (i
VLN OYUOAHED 138 % 505 & DR - EEE
ANZERI L 72, 388K il 2 Fk L, BL37XU ©
7/ XRF-XAFS-XRD 3#7% 1\, f#uNEIRD Te,
Se. #k (Fe) 7 £ D434 (XRF) | {LA£FEfEHT (XAFS) |
Wt (XRD) #17o7, FFATINLEY

(goethite, ferrihydrite, illite) (Z%}3 % Se + Te D
W5 Tt SEBi> EXAFS (2 & 20T (NPEL s
®) offizir->7 (K5) .

T OB E X Ok IERD 5, Te 1Z Se
ICHRTE L L KITBFIZ W 2 e 3o Tz, F/
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25000

nano-XRD-

z 20000
7]
c

3
£ 15000

10000

|
25 30 35
Angle (deg.)

nano-EXAFS

7 |

nano-XRF

T

:  (a) Spot 4
(b) Te(IV) on Fh

4%

(¢) Te(IV) on Goe

x(k)k’

SIS

(G}

(d) Te(VI) on Fh

S

Te-O,

Fourier Transform of Magnitude

N
~\

; 0 ' 1 ' 2 3 ' 4 ' 5
k&AM R+AR(R)

M5 7/ XRF-XAFS-XRDAHICK B HEFDTILILDOAT (F/ XRF) ( 7RA MME
(77/ XRD) . RFLANILOBFEE (F/ EXAFS) DA,

oS

TeF (¢) Te(VI) on Goe

4

LS

XRF-XAFS-XRD Do Se 13 +iEpclik L~
1% (Se(IV)) DIRRETER)RIVERICIAE S5 DITHTL
T, Te Tl& Te(VD) & Te(IV)23E#E L, (R)EE{L#kE
K OERIMICABLI LD 2 L 3o Tz, —HD
Te BTN TlE Te O KW EXAFS 2335 4,
Te {L AR XKLL 2 NS A TH > 72, S
512, Te+Se DA A DI L, L VBDAHDH(OK)HE
(EERITN UCOHERE R Z TR L | DA A > TIZ R
SEAZIUIN S 5 2 L2351 D | Te 12T Se DK
fE PNV EE 2 6, Linear free energy
relationship 12 X#UZE, Te SeZEDXH 7 m b
VEEER T B A A VDR T RBAERA~DITELREUS
A A v d pKa & HHIERICH 2 &4, pKa 23K &
WEAICHEREERZ LE\v, ORI 6. oA
X VRO ELNESEAR Z UK T 2 56, Z Dty
IR#EIZ bidentate TH % 7-®, Hi—D pKa
pKa2) k9h 3 2 50 pKa O FHfE (= (pKal +
pKa2)/2) 75, WEESEDERD LS S % Kd 5 2
EDrhrote, TSI, AX Y T = v DRGSR
PR~ DREER Z P 2 L CHEERFENND
L%, 8. AWZEIZ SPring-8 OFHETH B ET

(pKal or
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FOLX —FHE D F 7 XRF-XAFS-XRD #:% fIJH L 72)%,
WL L THEENS, 7LD XAFS BhEmfse & LT
WDLDTHY, 7LAYVY—RIhpHE L (H
FEREHE)

4-6 Zofth

ZOMORHEE LT, XfteA 7 CTY, 5F0HE
DEEPRE, B COMM DA RGBT
DG 2 BT o T, BE TR, BTN
VI LML B2 L R ERDREICE LTI
2 Rz AT, IR Z FEBE TIIRRT 1 % HiE
THIcR D, AFERL, EIFLREMON i b EFE
LTw3,

b. DI

NS DD 6, BIGEAR} - HiBRRl R -/
X SN FEZ ICH T % Lok o
BICOW TR 2G5 2 L3 CTEN, £/222
OV L 7- ka4 H3ED 2Rk Bl sy - &R
ARl 32 2 LT, NS DFEOEH
MWIVRE D TR EEZTVE, 62 L D4 D



WFZEF A U CIES 2 & O, HuBRkfbey: - BREEaEy
FHCBOLTHEDEZ FIH L 2RIEDS S SICHIEL ., %
NI AT F 7 NALRORERICEHHR S 5 Z & &2 iR
L 72\,

% X B 5870l 3 RotdD XAFS-CT 43,
X OIS MO XAFS :0Bi%, ¥4 a5 7 4
—LOEM R E, IR HIFEREIEEND, X5
ICAIETHIEE LTk ) ic, Zns TFERE
IZBWTE L DEAUETH 5 RIRIE DR D
BN G2 2R KIS 2 72 012, BEeE BN 2T
AR L CIEET 2 XN T8% 20 5 R KL
MZ 272 EDTROMBEN2>TL 5,

HIEE

AR HEEZ R L 28 icB TS Ra D
W% T 72 SPring-8 RS dit:, HrHE SCIH
+, BEERUERE L, SRR, AR
LA I S L £ 7,
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REAFIA

AR 2
T/ LREY —I)L CasOQ TV KXY L7—ED X GRS

0

ROORYRA G PR RE
L RIS 7 N

Abstract
JERZA: 1D b > CRISPR-Cas JEfS 502G ICBI59° 2 RNA {771 DNA 2 7 L 7 —¥ Cas9 1344 F RNA
EAHH 722 2 ARBH DNA 25 RINCUINGT$ 218 2 b D, 3T, Cas9 2RI L7277/ Mt 35w o>
SRS W7 ZIHIA W BT RIS KX U 7, ARIFAHVECIX 7% 2 MiE Ik 3 2 28k
CRISPR-Cas IR DG biEG 2 E L. Z D RNA K7 DNA Y% 7L~V THS 2T 5 2 LI
Wiz, 61T, WEEMREIIC LIcHiBlor 7 LSy —VOBIFICH I L7,

1. CRISPR-Cas %

JFRE A 3 A SERL R (R 9 B B fEEERE & L C
CRISPR-Cas (clustered regularly interspaced short
palindromic repeat-CRISPR-associated) & X313
SR 2 & ©", CRISPR-Cas % Tl Cas

(CRISPR-associated) % 287’8 & crRNA (CRISPR
RNA) 2MEEZR L. cRNA 44 Rl &4
IS AALIR 2 385 - YIWTS %, CRISPR-Cas &l
2 507 7RIS, 75 A 1 O CRISPR-
Cas RICIZHEEHD Cas ¥ 37 E)» 67 % Cas-
crRNA EEKHBIE$ %, /5, 7 7 X 2 D CRISPR-
Cas ZTlFHi—nD Cas ¥ v 37 BE39 ks 2 Y
9%, 77 A2® CRISPR-Cas %12 I HY, VEL VI
L MEZ N5, ITEL CRISPR-Cas &2 E Tl RNA
HeAEtE 2 7 L 7 —+% Cas9 %5 crRNA # X ON tractRNA

(trans-activating crRNA) & &A% L . crRNA

Cas9
, crRNA
5 T T T T T T T T T
REC LU
tracrRNA
HNH
WED

i I
5 y 3

RuvC Pl
NUC

3
1 Cas9 lc &k % DNA t#fissE

210 SPring-8/SACLA Information”Vol.23 No.3 AUGUST 2018

DHA NI &I 2 A8 DNA %YW 2"
(®1),Cas91x 22D 27 L 7—EFXA v (RuvC
& HNH) 235, HNH F X A > 1344 F RNA &4
72 DNA $5 (fH#f8H) %289 2—J7, RuvC F
A4 b 9 —FD DNA 84 GEFH#ESH) 2 UK %,
Cas9 12 X % DNA iz 4 F RNA & ik
Jnz. PAM (protospacer adjacent motif) & XiF#
ZRFE DA TdH %, crRNA & tractRNA
% NTIIZHEE L 72 sgRNA  (single-guide RNA) 3
FRROBERER D B, 20 RO A1 PRSI HHICE
FHTE 5728, Cas9-sgRNA #HAKREZ 2 Z LIk
D. 77/ & DNA O 7B 2 R 5
EDH[RETH B, L7zh3o T, 2013 4ELDAFE, Cas9 1k
N2 77 ) DR Y — & LA H /L 7Y,
2014 4E, AW N— 71377 7 LEIZIA < R
I LT\ B Streptococcus pyogenes 2K Cas9
(SpCas9) 12#H L. SpCas9-sgRNA-DNA #H&1ED
G 2 AU S D CTIRE L, Cas9 12k 3
RNA {7 DNA Yl 53 FHRE2 I & Mz L7,
I oIT, fDfTE 7 N — 7 & S S 47z SpCas9
RS SpCas9-sgRNA #4114, SpCas9-sgRNA-1
Y DNA B EA " Ot RFILA> & . Cas9 12 & %2 DNA
YIRS DS & 0 c e > TE 7, L L, 272 25
ICHR T % Cas9 D7 & 7 BEECAIDOHFEIPEIFER S, A
A N RNA % PAM O$fEEESNIIRE Bk 270,
Cas9 DIFEIFEREIC IIAHZRAPEIN TV,
SpCas9 1 NGG &\ 9)fics|z PAM & L Cidi%d 5%



—J7. Staphylococcus aureus Hi2k Cas9 (SaCas9) .
Francisella novicida % Cas9 (FnCas9) .
Campylobacter jejuni 312k Cas9 (CjCas9) 1¥Z 2
#LNNGRRT (R 13 A £7-12 G) . NGG, NNNVRYAC

(VIZA G%73C YIRT %30 &9 ficdl
% PAM & L C#akd 2", 512, 2015 4E12i3 V
1 CRISPR-Cas .5 CTd % Cpfl (Casl2a) 23R
7", Cpfl 1% Cas9 & [FIERIC RNA MRAAIIC 2 ABH
DNA ZYJWid 255, (1) tracrRNA Z 2638 L 720,

(2) TTTV &\ 9 idsl% PAM & L Cii#kid 5. (3)
PAM 25 B 7-47iE ¢ DNA 283 %, (4) HNH
FAAL v Z v, BEDODREZ L DD,
(AsCpfl) %
Lachnospiraceae bacterium fi2% Cpfl (LbCpfl) &
Cas9 A7 /7 LfsEY —L & LTS NT
W3,

AEMAMBEECIIREZ2MEICHET 5

CRISPR-Cas R DibE 2 IET 5 Z EI2 LD,
Z D% RNA GRS, PAM 38, DNA 1)
Witk 2 BH S 2029 2 2 LI L 72,

Acidaminococcus sp. HH >k Cpfl

2. SaCas9 DitEigE

SaCas9 (1053 5%3%E) 1 SpCas9 (1368 #%3E) X b
YA XDINSWTD, TANART F—~DE AL
ROFET ) LY —L & LTHIAZNTL 2",
SaCas9 DIEEERED IR~ Hi5 L. SaCas9-sgRNA-
DNA A% KL L . BLALXU 128V T X FRIEHT
Ty ZIEE L, SeMet EffA% Fv>72 SAD 412 X
DG PE L2 (K 2) o KiiiEiEs S,
SaCas9 (% SpCas9 & [Fffkic, REC v —7"¢ NUC v

R DFED 5

— 7SR HHEER b O b otz, NUC v—
71Z RuvC F A4 >, HNH FX A >, WED F XA
V. PI F AL UK S Tz, WED F XA~
WBHHL7 4=V FZ LD ENHS L E RS 7,
SgRNA D44 FEFIEEER DNA & RNA : DNA ~
70 2 AKHEKL., 2000 —7DORICFEEL T
7z, SaCas9 & SpCas9 @ REC F XA v XX WED
R XA VINGEDE D . ZNZF D sgRNA %R
MNZEERR L Tz, PAM (TTGAAT) % 2 A%
L WED F XA & Pl FXAYORIHEEL T
72o PAM @ 1 3C5°H, 2 3C7HD T Hik (T1 & T2)
1% SaCas9 EMHESERH LT\ edr o7z, —J7. PAM ©
SXFHPGTHEZ EE—FL T, G3 X Argl015
L 2 RDKREBEEZRTEIEL Todz, A4 13 Asn985 &
KERES L. AS 13 Asn985, Asn986. Arg99l k7K
T2 LTOKER-AIC L DS Cwre, Licd?
27T, SaCas9 1Z A & Gzl N7 EMEMEHT 3
ZEickbh, PAM (NNGRRT) 4 XFHEB XU5
XFHOR (A %7213 G) 2L Tw5% 2 &5
Pl otz, 512, PAM D6 XFHD TICKT %
WELE & —3 LT, T6 1Z Arg991 EKEHEEGL T
72, PAM F¥ilBS 2 AR 3 ¥ % £, DNA YIWRgELs
L7226, 2o O AMEH O EENEDSHER
I, B IMHENE R 12 B 23 597, SaCas9 &
SpCas9 @ PI F X A IFOREEZ b > Tz, L
2L, PAM Qa3 72 >TE D SpCas9 Tl
Argl333 & Argl335 23PAM (NGG) %2831 Tl
72o TS OREEELH S, SaCas9 & SpCas9 73%
7 5l %2 PAM & UCillakd 2 0 FHREDHH & 221
oz,

2 SaCas9-sgRNA-DNA EEADILRE

(ot
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4 CjCas9-sgRNA-DNA EEHDIERES

3. FnCas9 DfEstEs

FnCas9 1 1629 #Jn> 67 D Cas9 D ThHixd
P A ZHKE L, SpCas9 % SaCas9 & DficFIFHFEIE:
DR, FnCas9 O FdjiREOBE 2 Hi5 L . FnCas9-
sgRNA-DNA # &2 fii(t L, BLAIXU (2& T
X BB — % 2 UL L | SeMet (&A% Fiv 72 SAD
iz kD RS E vE L 72" (X 3) . FnCas9 1%
RuvC F XA ¥, RECl FXA ¥, REC2 FXA |
REC3 F XA ¥ HNH F XA >~ WED FXA1 » PI
FXA YD T ODFXAL oSN,
FnCas9 @ RuvC FXA4 vBXO HNH R XA i
SpCas9+>SaCas9 & [AlkDOHEEE & > T/, —J7,
REC FAA vE LW WED FAA VI3HH 7 +—
F% & o> Twiz, SpCas9, SaCas9, FnCas9 Dt
Hen s, Zis o 3o Cas9 DRIDEFIFFIME:X
Rz b 0b 53, DNA YIRS I ShTw
5 2 EPWS DN T, — /7. 3D Cas9 DEIT
sgRNA DREEIIRE  Bix>TE ), ZNZIRHY
M7ekEiE%Z &2 REC FX A4 >~ & WED FX A vtk
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DRPERIICER S LT, KD 5. FnCas9
BNGG &) ds% PAM & L Cilikd 24 1
IS5, T1 13 FnCas9 & HAMEH L Tuve
o t—J5, G2 £ G3 i Argl585 & Argls56 &
FNFVTUKERA L Tk, 512, 86 niEi
MEIIEEL2EAL, NGG Tld7a< YG LWl
%ll% PAM & L Ciak$ % FnCas9 dZE RO /ERLIC R
L7,

4. CjCas9 DftRiEE

CjCas9 & 984 > & 72 BN Cas9 THh % 7-
b, DY ) LY — L E LTHEHENTWL 3,
CjCas9 DOIFEEHE DR EZ HIE L. CjCas9-sgRNA-
DNA # &Rz L BLAIXU 12T X #REHT 7 —
Y &RIEE L., SeMet (&A% F\ 72 SAD ¥EIC X D
afE 2 E L7 (K14) , s 6. CjCas9
o> Cas9 LFBEIC, 2 0D —7)574 52 LA
fi7® 547z ,REC 1 — 713 REC1 F X A > &£ REC2
FXA Vo E N5 —J7, NUC v —71% RuvC
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5 AsCpf1-crRNA-DNA E&HEDfEREE

FXA v, WED FXA4 v BXU PL FXA U5
HER & LT Va7z, CjCas9 1 SpCas9 X b b/h& 7
RECI FAXA VY EPI F AL V2B B I 512,SaCas9
IO HNEHRWED XA vZ2HoTwiz, TN6D
R D & CjCas9 D/INEUL D43 F-FED3H & 2
o7z A& D 5  CjCas9 @ sgRNA 134tho> Cas9
D sgRNA & 872 b | PHAND 3 EHSEAMEER LD
CEDHSIC o, 61, fthod Cas9 1ZIEMEE
FOMHE PAM & L GRIR 5 DIkt L. CjCas9 %
RS & JERIHEE D 5 DS & KERE S 2T
2 Zkizk ) PAM (NNNVRYAC) Z##kL T3
ZEDHSPICRS T,

5. Cpfl OftESiEE

Cpfl OIEBEEREOIEZ HiE L. AsCpfl-crRNA-
DNA &k % S L, BLAIXU 1238 >T X fRlaHT
T—%%ZHE L. SeMet i&ffad% F\v 72 SAD ¥EIC X
D kG Z o L 72" (X15) . fkbiiis 5, Cpfl
2 2->0u—7" (REC & NUC) °67%% 2 E2M5
D772, REC m—7'1% REC1 F XA > & REC2
F XA v s &, NUC v—71% RuvC F A A
V. WED FXA Y, PLFXAL Y Nuc B XA Vs
MERLZ Tz, RuvC F XA V2R 5OD R XA
VIZHHE T =L FE Lo TWwiz, aRNA 44 F
FeF 345 DNA & 20 #5o RNA : DNA ~7 1 2
AgEEK L. REC 1 —7'& NUC v — 7Dl kse
L Tz, —J5. crRNA OfthdFigIE PR D> 2 —
R/ v MEEZR L. WED F XA >~ & RuvC R X
A k> TN T, PAM (TTTA) 13FEA
R2EOSEAMEEZ LD, WED F X4 RECI F
XA v, PL XA v EMHAFH LTz, PAM Dt

e L7z THIHEZ PL R XA » o Lys607 & KEREGL
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Abstract

We report on our recent long term project at SPring-8 to perform magnetic Compton scattering studies exploiting our “Spectromag”

cryomagnet on beamline BLOSW. Magnetic Compton scattering probes the ground state spin density in magnetic materials, and via

interpretation with electronic structure calculations can reveal details about the underlying physics. The cryomagnet enables a sample

environment with magnetic fields up to 9 T and temperatures down to 1.5 K. Our project combined refinement of the experimental

technique as we try to measure more difficult materials, such as small crystals or those with small magnetic moments. In this article,

we will demonstrate the value of magnetic Compton scattering, with some examples of our recent long term project research

performed using our magnet on BLOSW, including studies of the magnetism in the quantum critical system Sr;Ru,0; and in the

iridate system Nd,Ir,O;.

1. Introduction

Magnetic Compton scattering is an established experimental
technique, used extensively on beamline BLOSW at SPring-8.
The objective of this long term project was to perform
experiments using our ‘“Spectromag”’ cryomagnet sample
environment, which is capable of applying magnetic fields up
to 9 T, and temperatures down to 1.5 K. Previously, we had
commissioned this cryomagnet for use on BLOSW via long
term project 2012B0045.

The magnetic Compton scattering experimental technique
enables the study of the spin resolved electron momentum
density of a magnetic material via measurements of the
inelastic scattering of high energy circularly polarised X-rays.
The interpretation of the results typically requires electronic
structure calculations, and hence, the technique provides insight
into the underlying electronic structure of the material studied.
The method is suitable for materials with a net magnetic

moment: ferromagnets and ferrimagnets, and also other

systems where the applied magnetic field induces a moment.
The experiments utilise non-resonant inelastic, or
“Compton”, scattering of monochromatic high energy
(typically 175 keV) photons from the sample. Figure 1 depicts
the experimental geometry. The high scattering angle, of 175°
is used to optimise the magnetic signal and the experimental
resolution. When the X-rays are inelastically scattered by the
electrons in the sample, the photon energy distribution
measured at a set scattering angle is Doppler broadened because

of the electrons’ momentum distribution. A measurement of the

182 keV circularly polarized incident X-rays

Sample

<>

Reversible magnetic field
parallel to scattering vector

X-rays scattered at ~178°

Multi-element
Detector

Figure 1 A schematic representation of the geometry adopted
for magnetic Compton scattering experiments.
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photon energy spectrum can be directly related to a 1-
dimensional projection of the electron momentum distribution
of the sample. In order to make the spin-resolved
measurements, circularly polarised photons are required, and a
reversible magnetic field is applied to the sample. This permits
a spin-dependent term in the scattering cross-section to be
exploited. A measurement involves reversing the applied field
and taking the difference between the two spectra collected.
The charge scattering cancels out, leaving the spin contribution.
Hence the resultant measurement, or magnetic Compton
profile (MCP), represents the electron momentum density of
only those electrons that contribute to the spin magnetic

moment of the sample.

2. Interpretation and Application of magnetic Compton
scattering

Because only those electrons that contribute to the spin
moment of the sample contribute to the MCP, the sample’s spin
magnetic moment can be determined. Such measurements can
provide valuable information in systems where the spin and
orbital moments contributions to a known bulk magnetic
moment are unknown or not fully understood. For example, in
many 5d and 5f compounds the crystalline electric field and
spin-orbit coupling contributions to the ground state are finely
balanced, leading to complex electronic structures and
competing magnetic states. One consequence of this delicate
balance is a high sensitivity of the values of the spin and orbital
moments to the details of the electronic structure. Magnetic
Compton scattering has an important role to play here as it
permits the determination of the ground state spin and orbital
magnetic moments (when combined with bulk magnetisation
measurements); for example seel'. In this report we
demonstrate this for the 5d system Nd,Ir,O;.

In order to interpret measured MCPs, electronic structure
calculations are often used. A number of theoretical approaches
are possible typically using density function theory (DFT) in
the local spin density or generalised gradient approximations.
The effects of the Fermi surface are often observed in metallic
materials, and such calculations can help give an understanding
of the underlying electronic properties. The electronic structure
calculations can be used as the basis for fitting to the data to

220 SPring-8/SACLA Information,”Vol.23 No.3 AUGUST 2018

reveal the physics, rather than relying on a purely ab initio
approach. For example, see our previous work based on
measurements on BLO8W, where the method reveals
ferrimagnetism rather than ferromagnetism in the Fe-rich
NbFe,?. In this article we will give a progress report on our
work on the itinerant metamagnet SrsRu,O;, where we used the
“EIK” electronic structure code®!.

3. Experimental Details
3.1 The experimental set up

Monochromatic circularly polarised X-rays of energy 182
keV were used for these experiments, which are available on
beamline BLOSW. The beamline’s helical wiggler was used to
obtain the required circular polarisation. The scattering
geometry adopted is the standard approach, and is based on that
depicted in figure 1. The scattering angle is approximately 172
degrees, and the experiments use the beamline’s own 10-
element solid state Ge detector to measure the energy spectrum
of the scattered X-rays. The known scattering cross-section is
then used to obtain the electron momentum density as resolved
along the X-ray scattering vector. Because of the high energy
photons, and the requirements for being able to gain sufficient
statistical accuracy, typical sample sizes are around 8 mm?’,

although smaller samples are feasible.

3.2 Experimental Procedure

As discussed above, obtaining an MCP requires a difference
measurement to be made. To do this, the magnetic field is
reversed and data collected for fields parallel and anti-parallel
to the X-ray scattering vector. The magnetic signal is often less
than 0.5% of the charge scattering, and hence very good
normalisation is crucial. The procedure adopted is the “ABBA”
method, where A and B represent the two magnetic field
directions. The counting times between field reversals are set
according to the field required, and can be as long as 30 minutes.
In our previous long term project, we were able to show that
very good normalisation is feasible even for such long counting
times. Our further refinements during this project have shown
us that this is actually limited by the magnitude of the signal.
For systems with very small signals, which are defined in terms

of ratio of the spin moment to the number of electrons per



formula unit, we found that the normalisation became
unachievable because of some (very small) instabilities in the

counting chain over long times.

4. Results and Discussion

During the course of the long term project a number of
materials have been studied. In this article, we discuss two of
our investigations, in order to illustrate how magnetic Compton
scattering can be utilised to contribute to our understanding of

magnetic materials.

4.1 The itinerant metamagnet SrsRu,O;

S1sRu,0; is considered to be a system that exhibits quantum
criticality (for example, see” and references therein). It has a
low temperature metamagnetic transition which may be related
to a change in the topology of the Fermi surface. The recent
observation of spin-density wave (SDW) order® appears to
support earlier ideas connecting the shape of the Fermi surface
with the electronic instability!®”. It is proposed that, as the
magnetisation changes through the metamagnetic transition,
the underlying Fermi surface itself changes, going through an
“electronic topological transition”. The objective of our
experiment was to use the sensitivity of magnetic Compton
scattering to the electronic structure and Fermi surface effects
as a tool to determine the correct theoretical description of the
metamagnetic state.

For our study, we have combined experimental
measurements along three high-symmetry crystallographic
directions with electronic structure calculations. The
experimental data for one crystallographic direction shown in
figure 2, together with the results of one of our calculations. The
experimental value of the spin moment determined from our
measurement at temperature T = 1.5 K and in an applied
magnetic field of B = 6 T is small (0.71 + 0.02 pg). Since
Sr;Ru,O; is metamagnetic it is non-magnetic in zero applied
field: consistently with this, ab initio calculations do not predict
exchange splitting of the electronic bands and hence predict
there to be no magnetic moment. For our calculation shown in
figure 2, we fixed the spin moment to agree with the
experimental value in order to simulate the metamagnetic

phase. It is clear that the predicted profile does follow the
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overall shape of the experimental data, but there are important
differences, especially between 0.5 - 1.5 a.u. (atomic units). As
will be discussed elsewhere, we have performed several
calculations where the spin moment (and hence the spin
splitting of the electron bands) is fixed at different values higher
than the experimental moment: whilst such calculations by
definition give the wrong signal size, they show a much
improved shape. We intend to make field-dependent Fermi
surface measurements on this system, if we are successful in
obtaining the UK funding for our new research project: for
example our current measurements are in the metamagnetic
phase, but we wish to study the transition itself to look for
evidence of the proposed electronic topological transition.

4.2 Spin and orbital moments in NIr>O;

The iridate compounds are particularly interesting because
the crystalline electric field and spin-orbit coupling
contributions to the ground state are finely balanced for the
magnetically-active 5d electrons, leading to complex electronic
structures and competing magnetic states. In the case of
Nd,Ir,07, Muon spectroscopy papers from two groups suggest
differing magnetic properties: in one case®”, there is a low

temperature Ir moment, but no ordered Nd moment; in the other!"”),

T T T T T T T

05| , O Experiment:0.71py |

p “ - = ‘FSM 0.75 p,4
3 R
©
~ 03} §\§§§§§/§\ .
ST
@] AN /
S 02 e T
Q
©
0.1} \ .
ngggp
0.0 L 1 1 QQ’OID-D(S,J)
0 1 2 3 4 5

Momentum p, [a.u]

Figure2 MCP for SrsRu207 measured at 1.5 K in an applied
field of 6 T, for the [100] crystallographic direction.
“FSM” stands for the “fixed spin moment” values
used in the calculation presented. Particular features
can be observed at the origin and at pz=1 a.u., where
there are clear discrepancies between the experiment
and the calculation.
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the Ir orders at T = 30 K and the Nd at T = 9 K. New
theoretical!!! and muon work!™?!, both concerning the magnetic
moments, which we can address. Nd,Ir,O, is metallic above T
~33 K, at which temperature it undergoes a metal-insulator
transition (MIT). A giant magnetoresistance (GMR) of up to
3000% has been found!™®!. Such a high GMR only occurs for
the Nd member of the series: a large anisotropic 4f moment
appears crucial.

We have used magnetic Compton scattering in conjunction
with GAMESS molecular orbital calculations to study the
origin of the magnetisation. GAMESS gives a guide to the
Compton profile contributions of the Nd 4f and Ir 5d orbitals.
We have studied the temperature dependence in detail,
collecting data across the proposed electronic transitions.

We have made measurements in a magnetic field of 5 T and
at temperatures from 2.0 K up to 60 K. We have found that the
Nd 4f moment persists at all temperatures. However, as shown
in figure 3, the spin moment and the ratio of the spin to orbital
moments appear to exhibit different temperature dependencies.
It appears that the spin moment drops above 10 K, with no
change in the spin/orbit ratio, probably dominated by the
reduction of Nd 4f moment with increasing temperature. There
is also a distinct change in the ratio at around 30~40 K, together
with a possible small increase in the spin moment, near the
proposed MIT. We are now developing a model in order to
analyse the Ir contribution, which we expect will complete our

interpretation.
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Figure 3 Temperature dependence of the spin moment (blue
circles) and ratio of the spin to orbital moments (red
triangles) in NdaIr=O7. A large change appears in the spin
moment at T=10~20 Kbutinthe ratioat T=30~40 K.
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5. Summary

Magnetic Compton scattering experiments provide a
considerable amount of information in magnetic materials. It is
particularly useful to investigate the spin contribution in
systems where both spin and orbital contributions may exist.
Furthermore, its sensitivity to the underlying electronic
structure can be invaluable when investigating the electronic
properties of materials and how these lead to the materials’
propetties. Our cryomagnet sample environment is capable of
providing magnetic fields up to 9 T and temperatures down to
1.5 K. Anyone who is interested in exploiting magnetic
Compton scattering as part of their research is very welcome to

use our magnet for their experiments at SPring-8.
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Abstract
Premature newborns commonly receive non-invasive respiratory support, such as continuous positive airway pressure (CPAP),

delivered by a face mask in the delivery room. This requires the infant to breathe for itself, but if it does not, positive pressure
ventilation (PPV) is applied. However, this approach has a high failure rate, necessitating premature newborns to be invasively
intubated and mechanically ventilated. Importantly, CPAP has been implemented into clinical practice without any understanding
for how it interacts with the changing physiology at birth.

Before birth, the fetus closes its larynx when it is not making breathing movements (is apneic), which blocks anything from
entering or leaving the lungs, and only opens the larynx when it makes breathing movements. We hypothesised, if the newborn is
not breathing, it will close its larynx and prevent air from entering the lung. Using phase contrast X-ray imaging, we imaged the
larynx of premature newborn rabbits to determine whether the fetal pattern of larynx closure persists after birth. We showed that
immediately after birth the larynx is predominantly closed and only opens during a breath, preventing PPV from ventilating the lung.
Once the newborn had aerated its lungs and established a stable breathing pattern, the larynx remained predominantly open, allowing
PPV to ventilate the lung. These findings provided first understanding for why CPAP can fail in premature newborns in the delivery
room.

To understand why the larynx switches from mostly closed into a predominantly open state after birth, we investigated the role of
oxygenation. We showed that hypoxia is a potent inhibitor of spontaneous breathing and causes the larynx to close, whereas oxygen
stimulates breathing and opens the larynx. Our ongoing work is aimed at generating the evidence required to target interventions that

improve the success of non-invasive respiratory support for premature newborns in the delivery room.

Premature newborns have difficulty aerating their lungs and
SO most require respiratory support in the delivery room.
Although the majority of premature newborns breathe at birth,
their breathing is often weak and insufficient to adequately
acrate the lung!. Lung aeration is the key mechanism
underpinning the transition to newborn life as it initiates the
changes essential for independent life, including the onset of
pulmonary gas exchange and a major re-organization of the
circulation. Thus, targeting mechanisms that promote lung

aeration will improve outcomes for premature newborns.

Historically, premature newborns were given invasive
respiratory support with endotracheal intubation and
mechanical ventilation, which is associated with a high risk of
lung and brain injury. More recently, clinical practice has
moved towards a less invasive approach involving continuous
positive airway pressure (CPAP) delivered via a face mask to
support spontaneous breathing. CPAP assists with inspiration
and provides a distending pressure to the lung during expiration
to prevent collapse of the airways between breaths. If CPAP is

insufficient, intermittent positive pressure ventilation (iPPV)
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also delivered via a face mask, is used as a “back-up” for CPAP
to provide artificial breaths to the newborn. However, non-
invasive respiratory support has a high failure rate and often is
unable to meet the respiratory needs of premature newborns.
This places them at higher risk of mortality and morbidity and
often necessitates the escalation of treatment that involves
endotracheal intubation and mechanical positive pressure
ventilation (PPV)?2. These methods have been implemented
into clinical practice without any understanding for how it
interacts with the infants changing physiology at birth during its
transition from fetus to newborn.

In the delivery room, mask leak or airway obstruction

(caused by incorrect face mask or head positioning) were

thought to be major causes of CPAP failure to ventilate the lung.

However, it was observed that when premature newborns were
given a sustained inflation at birth (a long and slow first breath
to improve lung aeration), air only entered the lung if the infant
took a breath, indicating that the upper airway may be involved
in obstructing the air flow. Using propagation-based phase
contrast X-ray imaging at the SPring-8 synchrotron in Hutch 3
of BL20B2 (long-term proposal 2016A0132) we focused our
attention on non-invasive ventilation and simultaneous
imaging of the lung and the larynx in spontaneously breathing
premature newborn rabbits. A Si(111) monochromator was
used to produce high intensity, monochromatic X-rays (24
keV). Immediately after being delivered by caesarean section
(29 days gestational age, term = 32 days), premature rabbit

S

\ Distended =

Closed glottis

Closed epiglottis

\

Aerated oesophagus

pups were placed inside the experimental hutch approximately
210 m from the BL20B2 bending magnet. A further 2 m
distance separated the pup from the detector to achieve phase
contrast to image the lung and upper airway. This project aimed
to understand why non-invasive respiratory support, in the
form of both CPAP and PPV, often fails to meet the respiratory
needs of premature newborns.

Newborn rabbit pups had an oesophageal tube inserted to
measure breathing pattern and were fitted with a face mask to
provide non-invasive respiratory support with either CPAP or
PPV similar to that received clinically by newborns. Pups were
imaged immediately after delivery and at 1 hour after birth
which enabled investigation of the relationship between larynx
function (% time open or closed) and breathing effort™.
Immediately after birth, we found that the larynx was
predominantly closed in premature newborns and only opened
during a breath, making non-invasive respiratory support
ineffective. When the larynx (composed of the glottis and
epiglottis) was closed while the newborn was receiving CPAP,
the pharynx distended and air entered the oesophagus, a
characteristic observation in newborns whereby the air fills the
stomach resulting in “CPAP belly” (Fig 1A). When the larynx
was open, CPAP was able to ventilate the lung (Fig 1B).
Immediately after birth, in newborns with an unstable breathing
pattern (intermittent breaths of varying rate and amplitude; Fig
2C) the larynx remained predominantly closed (only open
25.5% +1.1% of the time; Fig 2E) inhibiting lung aeration

Trachea

Glottis

Air entry into the lungs

Figure 1 Phase contrast X-ray images visualising the larynx (composed of the epiglottis and glottis in the upper airway).
In premature newborn rabbits receiving non-invasive respiratory support, a closed larynx results in a distended
pharynx and air is directed towards the stomach via the oesophagus (A) and when the larynx is open air is able

to enter the lungs (B).
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Figure 2 Representative phase contrast X-ray images of newborn rabbit pups demonstrating a closed
larynx (A) and open larynx (B). Characteristic oesophageal pressure recording for newborn
rabbit pup with an unstable breathing pattern (intermittent breaths of varying amplitude; C)
and stable breathing pattern (regular breaths of similar amplitude; D). Quantification of larynx
function (% time open, mean + SEM) in newborn rabbit pups with an unstable (square) and
stable (circles) breathing pattern immediately after birth (E) and at 1 hour after birth (F).

during CPAP, while in newborns with a stable breathing
pattern (regular breaths of similar amplitude; Fig 2D) the larynx
was predominantly open (76.8% + 3.7% of the time; Fig 2E).
Similarly, PPV (used when CPAP fails) was ineffective at
aerating or ventilating the lung (i) when the newborn was not
breathing as air entry was blocked by a closed larynx and (i)
when the pressure applied during non-invasive ventilation was
too great it inhibited breathing. However, by 1 hour after birth
when all newborns had aerated their lungs and established a
stable breathing pattern the larynx was predominantly open
(90.5% + 19% of the time; Fig 2F). Taken together, these
findings provide the first physiological evidence for why face
mask ventilation is often not successful in non-breathing
premature newborns, who then usually require intubation and

mechanical ventilation.

To optimise non-invasive respiratory support in premature
newborns, we need to identify mechanisms that promote
spontaneous breathing as this will ensure that the larynx is open
and will facilitate lung aeration. We have investigated 3 key
areas regulating spontaneous breathing, and as such larynx
function, including: (i) administration of the respiratory
stimulant caffeine at birth, which is known to be safe and is
currently the primary treatment for apnea (temporary cessation
of breathing) of prematurity in neonatal medicine, but is
currently only given hours after birth; (ii) tactile stimulation to
reduce apnea; and (iii) supplemental oxygen that reduces
hypoxia-induced apnea. We have shown that compared to
pharmacologic agents, oxygenation and physical stimulation
are the superior mechanisms to promote spontaneous breathing

in premature newborns.
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We determined the role of oxygenation on laryngeal
function and breathing pattern in spontaneously breathing
premature newborns receiving CPAP using synchrotron phase
contrast X-ray imaging. Newbomn pups initially received
CPAP with air (21% oxygen), were then switched to CPAP
with 100% oxygen to stimulate breathing, to CPAP with 100%
nitrogen to make them hypoxic and inhibit breathing, and
finally back to CPAP with 100% oxygen. Laryngeal function
was measured throughout and was found to be open 150 +
5.2% of the time in air, 51 + 24.0% of time in 100% oxygen,
was predominantly closed when pups were hypoxic and
spontaneous breathing decreased (only open 8.0 + 3.7% of the
time) and completely closed when breathing ceased and the
pups became apneic. In the final oxygen rescue phase
following hypoxia, all pups required significant physical
stimulation in 100% oxygen to recommence breathing.
However, with the recommencement of spontaneous breathing
the larynx remained mostly open (42.1 + 13.5% of the time).
These findings highlight the key relationship between laryngeal
function and spontaneous breathing and confirms that hypoxia
is a potent inhibitor of spontaneous breathing, which causes the
larynx to close. On the other hand, oxygen stimulates
spontaneous breathing in the newbom, which promotes a
predominantly open larynx, thereby allowing the lung to be
ventilated with CPAP and PPV.

Our findings highlight the importance of targeting
interventions to support the complex physiological transition
from a fetus to a newbom in the delivery room. Overall, our
research is working towards providing pre-clinical evidence for
the most effective approaches that can be implemented into
clinical trials to support laryngeal function and improve success

of non-invasive ventilation for premature newborns.
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Agenda of 17th 3-Way Meeting (May 3-4, 2018)
May 3,2018
8:00 Welcome and facility reports (Chair: Dennis Mills)
‘Welcome address (Dennis Mills)
Status Report ESRF (Francesco Sette)

A= FHE

Status Report PETRA III (Edgar Weckert)

Status Report SPring-8 (Tetsuya Ishikawa — Makina
Yabashi)

Status Report APS (Stephen Streiffer)

9:30 ESREF Talks (Chair: Francesco Sette)
EBS Accelerator Project (Pantaleo Raimondi)
EBS Science/Beamlines (Jean Susini)
EBS Enabling Technologies (Michael Krisch)

11:00 PETRA HI Talks (Chair: Edgar Weckert)
PETRA III Extension (Wolfgang Drube)
PETRA IV Science Scope/Science Case (Christian
Schroer)
PETRA IV Status of the Conceptual Design (Rainer
Wanzenberg)

12:00 SPring-8 Talks (Chair: Dennis Mills)
SPring-8-1I Light Source (Shunji Goto)
SPring-8-11 Beamlines (Makina Yabashi)
SPring-8-1I Sciences (Kenji Tamasaku)

(Lunch)

14:00 APS Talks (Chair: Stephen Streiffer)
APS-U Project Update (Bob Hettel)
Beamlines for the APS-U Project (Dean Haeffner)

(Break)

15:15 Parallel sessions 1: Strategies for time-resolved studies
at storage ring sources (Chair: Kenji Tamasaku)

An overview of X-ray time-resolved experiments at the
ESRF (Alexander Rack)
Pump-Probe Experiments at PETRA III (Oliver Seeck)
Timing mode applications at PETRA IIl and PETRA IV
(Ralf Roehisberger)
Time resolved applications at SPring-8 campus (Makina
Yabashi)
The APS Strategy for TR Programs pre- and post- APS-
U (Stefan Vogr)

15:15 Parallel sessions 2: High energy (E > 30 keV) beamlines
and their science drivers (Chair: Dean Haeffner)

An overview on the high energy beamlines (Harald
Reichert)
The Swedish high-energy materials science beamlines
(Ulrich Lienert)
The large volume press beamline for ED diffraction and
radiography at extreme conditions (Robert Farla)
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High energy pink beam line (Ichiro Inoue)
Supply and Demand for HE Beamlines at the APS (Jon
Almer)

15:15 Parallel sessions 3: User Trends and Demands (Chair:
George Srajer)
Infrastructure integration (inter-institute) (Jean Susini)
DESY NanoLab (Vedran Vonk)
Big data and scientific computing strategy at DESY
(Steve Aplin)
APS and ANL User Support Facilities (Patricia

Fernandez)

May 4,2018
8:00 Parallel sessions 1: Strategies for time-resolved studies
at storage ring sources

Discussion

8:00 Parallel sessions 2: High energy (E > 30 keV) beamlines
and their science drivers

Discussion

8:00 Parallel sessions 3: User Trends and Demands
User trends and facility responses (Tetsuya Ishikawa)

Discussion

10:30 Coordinating Strategies (Chair: Dennis Mills)
The LEAPS Program (Edgar Weckert)
DOE Coordinating Strategies (Stephen Streiffer)
Japanese Coordinating Strategies (Shunji Goto)

(Lunch)

13:00 Summaries (Chair: Jean Susini)
Summary - Optics Workshop (Lahsen Assoufid)
Summary - Parallel Session Time Resolved (Stefan Vogt)
Summary - Parallel Session High Energy (Jon Almer)
Summary - Parallel Session User Trends (Patricia
Fernandez)

Summary Discussions

ZEE #ZE GOTO Shunji

(NH) BEEARZHREYY— HREHIHM
T679-5198 EERACAEMAERETNEE 1-1-1
TEL : 0791-58-0831
e-mail : sgoto@spring8.or.jp
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LCTw3, il ¥—fE% 6.5~16 keV IZfR
ET DI ETAT—YOfFEE M-S 7% L v DCM
DYGEIZHD FHATE D, 2019 FIHIHZ FHs LT
W3 ZEBIENL T,

Christian Morawe (ESRF) 1%, 2014 4o ESRF
upgrade BL & DMM ( Double Multilayer
Monochromator) #35ID01, 15A. 19, 31 CfiHX
NTW3B I EERLE, N FiiZ 0.4~10%T, 8~
70keV L4 TH B, 2D I b, IDISA O DMM I
I S 7 —T 600 W 27K ¢ Tv» %, d-spacing
% 27 —RFENTEZ, FHRE— L0 6 IRE — 4
T %, 20 NigV,/B,C % 500 J8 & L T.0.36%
DAY RIFIZT 8 keV T 75%LL 1D SR % 31 L
T3, IDIGA/B iF 185 m DREWE—L I A VT,
16A 13T/ A X—=2 v 7 16B 13F /7 bt ic#Hir:
IEAILIE S 7z, ID16A 1213 3 ik h 4313 ML
a—F 4 VI EN I T3 b ACEAIAIE 50 pm
DIADGIFICEDEL | B BRIC 33.6 keV IR L 72
ML-KB £ 7 —%[LiET %, 12.0 x 12.6 nm’ DK,
P4 T, 6 x 10°ph/s ZHEBE L T3,

Ray Conley (APS) 1. 2016 4E 12 H2» & itiE
H57HMA % - 72 Modular Deposition System (MDS)
IZDWTHES L7, 2HE4R 6.7m T, ick 1.5 m O
2 —RICHET 3,520 75mm L, 3 oD 250
mm DAY — PRI AfREE LT3, MoSi/B.C
D 700 g ML Tl, HH 75%, 73V il 0.33%
PRI NT V5, BT O DMM 2L, 18-
ID ICBAZNTW 5, 12keV TV FiE 0.52%12 T
83.3%D M HZHERL T3, MDS TlIEkED
Jo7E—vavicLRzZES L, ELT—
0.0025%LL T2 HIF ¥, HZEN 77 L A DCE€—%
—txva—4—2kh 3 m OBENR LT, HE
I7—130.017%PV £ THEEL T3, Z3UTK D,
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X D EEICERNE S 2R FT 5 MLa—F KBOE
B & 22> C\0 B,

BRI OAGEClIE, FEFROMHBIC OV GE
S, PGSR T R - IR, OGS,
HEVEMTR T P, Quartz $ Saphire @ X 9
SO T2 ED3H 1T o5 L L bz, IBEA©
I RE v 7 OMAHIbREEE o7, £7-, 20 %
NOWEHED 7 v 77V — FICE L CRIME LR
DT AL E—=ALTA v ORRENE F Cilimn ins > 72,

3WXOW & Lab Tour ~OZNE I3V AET, B
H\OITIZIFFRATY TH 2 O TEAMRIINICZE 5IAA R
Ak LRl b SRz &) TELHERD
EEE Lo, 61T, AlliE, SWXOW & 1347
THHH, LN AR & 3 D742 DCM O
BURZ 2 NZNOFEHHEYE LB THEE TE S
&9 L. Assoufid FIZF#E% BFEW LT, B
ZEoTH6H) T ENTE,

BT, Eofigkd . KIMAGHE I To
Bfifzs &, & D bIFRET FLF—HBIE LT
RO, Fex LD A E —TEnE g % 24
Y3 %, mEMASE, TNBERRRO T SPring-8 (3t
Mk & 0 b L WL 2 G T 251003 2 05,
SPring-8-11 % H5 L TEAMFHVEDAL D AR %2 B T

7 /
/ i A

SIEDEAREE

=X HEFET—0 23y FTAT I A
X-ray Optics Workshop
Wednesday, May 2,2018

Welcome Address
Dennis Mills (APS Deputy Director for X-ray Science)



Session 1: Optics Overviews (8:00-10:00)

Overview of x-ray optics activities at PETRA III
Horst Schulte-Schrepping (PETRA 1)

Overview of x-ray optics activities at the ESRF
Ray Barrett (ESRF)

Overview of x-ray optics activities at SPring-8
Haruhiko Ohashi (SPring-8)

Overview of x-ray optics activities at the APS
Lahsen Assoufid (APS)

Session 2: Focusing Optics (10:30-12:30)

Nanofocusing optics developments at PETRA-III
Andreas Schropp (PETRA-III)

High-energy x-ray focusing with saw-tooth and kinoform lenses
Sarvjit Shastri (APS)

Zone plates development of APS-U
Michael Wojcik (APS)

Refractive lens developments and characterization at the ESRF
Thomas Roth (ESRF)

Session 3: Crystal Optics (13:30-15:30)

Intermediate and high-energy resolution optics at P01
Hans-Christian Wille (PETRA-1II)

Optics developments at SACLA: harmonic separator and y-channel

cut crystal
Ichiro Inoue (SPring-8)

Progress in Polishing of Channel-cut Crystal Monochromators
Elina Kasman (APS)

Stabilization of a standard DCM at SPring-8
Hiroshi Yamazaki (SPring-8)

Session 4: Thin Film & Mirrors Optics (16:00-17:00)
Developments in the ESRF multilayer laboratory

Christian Morawe (ESRF)
Update on the APS thin film coating activities and the Modular
Deposition System

Ray Conley (APS)

Lab Tours

A5 BZE  OHASHI Haruhiko

(N BEEABZEHRtEYY— HREEIM
T679-5198 EERCAEABTEE 1-1-1
TEL : 0791-58-0831
e-mail : hohashi@spring8.or.jp

A= FHE
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5 13 R ERERMERZZ (SRI2018) #HE

PISNTE NGO R v 5 —

yin]/z B %t S i

filihe 284

PISNTE NGO R v 5 —

FIRIT AR

NG R, K A

PISNTE NGO RIS v 5 —

g o7 RS ETHEEE

5 e

ENZHIFERAAEIE B AIITERT R v & —

XFEL fIFZEbHFE R

1. [FUsIC

201846 H11 H (H) ~156 H (&) oiich
4 « &b The 13th International Conference on
Synchrotron Radiation Instrumentation (SRI 2018)
% National Synchrotron Radiation Research
Center (NSRRC) #+ 2 b & LChEE I, 2D
Xl v u b a VgD XEHET L —Y—
ICBRE L 7281 L a vk 7 S o B, BEEparE
EBY 2 R AT SRS PIE S i TE D 2015
fEICT AU A - New York T & 417z SRI2015 12
Wi bDTH 5, HilHl, Hiz &bz 7 B2 7B
B, SEIZERES — Ry 29437206 H Lo

T C—

%
-
v

-

&
.

o
@

EE1 =FTICC () &£&dtb 101
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b DHRIER, KRIK Zes)

Z 972, SRR LRIc R —DE X 25 > - At
101 &3 < %X Taipei International Convention
Center (TICC) TH-7z,

Opening ceremony TlEHERIFRITIC L 5 A E—
F03B Y | BEDEREAT U CEZ 2T %
BRI k51l FRELAD TR X 2 Y
TA—F v 7 (@BEEAT - LRLYRE) 2%
5D D T > 7= DIFEELZ T TIE R > 7272
%9, LENOBNEIL 850 LU E (25 »H) T,
EHITIE % WIHICEE 204 4. FA > 160 4, HA
1254, 7 XV 4 98 4, HE 60 4 &G I i,

Plenary session 1%, 1~3 HH ?5H 8:30~10:00 &
5 HH®? 13:30~14:30 i 22 2.3k G 10 4F)
DiEENH - 72, Tetsuya Ishikawa (PR (13, B
HREARMRICE T 5 ZE TORFEE DRl Z L E
2—L., 5BDOBHEIZOWTHEE L 7z, Christoph
Quitmann (&, 2017 4EICFIH 2 BifG L < 5 MAX

BB 2 Opening ceremony DiF



VDU v 7R =074 v OBHRICOWTHE L,
Pantaleo Raimondi (ESRF) 7>5 1%, S4EDLITPEZ
T3 7y 77— FIcBI L., BIEDHERIRDIS TR
e EOWEBH 5T, T r v B UHIRIIE 2018 4
12 H~2020 : 8 HT, 2D HbD 1 FHEY v 7
DYIEIZ, TR D 9 » ADSIdigR L E— L7 4 v D3
Syvazv iidTong L3N,

Poster session (#7380 ) 1% 1~3 HH® 10:30~
12:30 iz, Taiwan Photon Source (TPS) %4 +»7
—23 3 HHDO/FRICH D, 7R DIRElE 4 251257
417z Parallel session (226 f, 9 bR 135 1)
E W) HEETH o 72, BUTIC Parallel session £ %789,

- SR Facility

- XAS

+ Coherent techniques I, 11

+ X-ray optics I, II, IIT

+ Novel ID's

« IXS, emission and RIXS I, I

« Facility updates

« Structural biology techniques

- FEL facilities I, II

« Time resolved spectroscopy

« Imaging I, II, III

+ BL innovation 1, II, 1II

+ BL diagnosis I, 11

+ Photoemission

+ Crystallography & scattering

+ Detectors 1, II

- Integrated facilities & novel ID

+ Scanning imaging & magnetism

« Data acquisition I, I

+ High-pressure

- Sample environment & delivery systems

+ Industrial applications

- Bioimaging

- IR & imaging

SBDOITDIED 4 X5 TVHT L TED sk
7R TONHZHFETE TR EZ2EHID L
T DUMICEE S L 7 asdiih 2507,

(filREe)

A= FHE

2. Crystallography & scattering

PRl E T E Licky > avid 3 HHOF
#izfTbi, “Crystallography & scattering” & 429
FA PV o T B, HEHFEFRE X 74T UTIC
SN 5, FEICBIL TIPS 7 m e —T 1
VI ESIRGTIZE 0,

Bjorn Wehinger (University of Geneva) (%, ESRF
Z R L 7- B2 SELIIE 12 X > THRRL D s 7
VY NWERE LI THEICOWTHE L e,

Takashi Tomizaki (PSI) 1, #EHIC X - Tl
I N7 Bl S L 2 P L 7 S
WriE i 2T L 72, Nigel Kirby (Australian
Synchrotron) &, % v/ 7 EIEHED /NG X HEGELII
TEDBRD X 52 B8R % 728 in-line SEC-SAXS
EEFHTEL L) ICL, ZDRRICOVTHRE L7,
¥ 7. ZOEAMIZOWT PETRA I TOFEE%{T-
T\>3%, Dmitry I Svergun (EMBL) %5 %, PETRA
Il TOZ v R EIEEIC X 5/ X Lz L
TR D3I I e,

Timothy Spain (Diamond Light Source) %>5 1%,
Diamond Light Source T @ Pair Distribution
Function (PDF) f#ricBd L TS 23 41, non-expert
L—HF—D7- oD HEMERAMN BT 28803 7% S
7

BL13XU 4% & % Yasuhiko Imai (JASRI) #»
513, BLISXU 12#i L < ik S S~y FToF
/=L OMWREPEEDIRIB T 28003 e S
7= B D T % Wei-Tsung Chuang (NSRRC)
75 1%, dendron-jacketed block copolymers (DJBCPs)
L ELNBEDTHEID SACS/WAXS il % Taiwan
Light Source (TLS) Tff->7: 2 £WNSI Nz,

Ky arTEAE, HEAR 1 4TOTH 505
Z DAhIZ 2 — 1 v SO D FEES DS
INT\» % (Australian Synchrotron @ Nigel Kirby
b PETRA 1T TOIERR R 2 N L Tw3), %
7o FIHL T 2HEHICBIL TH. 5 &D3HE— X —
A—DT F b VAT vT 4y 7RO ZFL
T, 3—1 vy A OGHEERI B D X — 7 —
EDMFFFED S, 7V F =T 4 Y HITH L
BHEROFER DI TbTE )| BT 2 K24
— 3% ¢ HLo 17z, SPring-8 12 B\ T b BIfEHI g
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BAILCid74 braorya v 2 Kot nE
ADNEFIC T > TE Y RO 7y 77— B
Z. HE % a e etk omsebistz X 0 K
AT 9 63803 5 L bz,

(%)

3. Sample environment & delivery systems
AURIBR P D 0 IcB 9 5 2 & &2 F I,
“Sample environment & delivery systems” D v &
a Y235 HHDFENC A TOI, 4 4D RN I

Nz,

Sebastian Goede (European XFEL) 2»5 1%, 4k
KFEY = v bD FEL 12 X 2BIEFERICOWTRNDY
7% & 7z, Chris Benmore (Argonne National
Laboratory) 2> 5 (&, APS TfTha1 T\ 2 i HE

(UO.) DA ATEIEIREETD L —H —IEMC X 2 VAN
IRAED PDF fAHTHGH & & biT, e EWE 2% 40
IO 29 7- 0 OWERICBE T 23R STz, Fe,
Wiladek Minor (University of Virginia) 7>5 1%, %
VR ERBERNTIC BT B RERICBI T 2R L &
HITHIERRICE S 2 oo ch 3 n Ty
%, W 1 Tim van Driel (SLAC National
Accelerator Laboratory) 7251, L —4%—IZ X 5k
159 A 2o AL & > THRHT L 72 A5 SRz D
THED 72 SNz,

K v ay T—HEREG KU 738 300
B DIERUMRED T TdH - 72, UO, D X ) % /it
MWEOREIZOWTIE SPring-8 THhiThbN T\ 5
B, ZNZIBHS & THIEZTT> T 5 DI IR I8l

BHE 3 IRRY—RIGOKRF
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RV, PUO, DHIE HITH DT ETH Y, RN
HEETIROPELTH, 2D &) R R iRloR
D #oo FEPHEBRIIC B 2 BT 2D T b
PR IR L 2ifHTH o 72,

(%)

4. 72N BERET

8 N 7RG ST DR L HB DX v
> a vahinTn i, SROWHE T, BERINT
KMARIGIED ' — L 5 4~ O, e OMIER:A 72
ENZOWTHET %,

XM TOE =L 7 4 Y DFHEIZ DWW T,
Robert Fischetti (APS) 1, =244 4 2DfvIME,
pink beam % F| /| L 7 serial millisecond
crystallography (SMX) #%. Thomas Ursby (MAX
IV) 1%, multi-bend achromat storage ring @ wide
bandpass beam % H\>7z Serial Crystallography
DWTHRE LT\ /2, %72, Antoine Royant (ESRF)
b, E—a% A ZDHUIME, pink beam ZFJ L 72 &
— L 74 v ORtliZ S LT,

BB OMERAT & LT, UMD & D7 — & I
IR OEEAL, ERIEFRIC DWW T DHERLILH D -
7z, Masaki Yamamoto (Bfff) 1%, SPring-8 -CHi¥¢
Z 7z high-throughput data collection 2$4 7°5 4
Y700 > A7 L7 (FdiEhEIE e X #ke o7l
PLED A ¥ ¥ VHIE EFERDOY A RIcEbHE I lE
Tk, W7 — 2 O BB A fH A G b 7w

(BN #iltd» & DEBIIE) 76 EITOWTHE L,
vv/mbu v XFEL & ISy RED> & DR St
TEIFHTIC B\ T, BB D> © B L 7N aliis
53 L IFEED TG D & FEE O T — %
2R LT 2AT ) DD 5, DN DFERT
b I OHBIMETOHHFIFEL S LT,

Adam Round (European XFEL) %, 2017 4EIZ37
5 B E—24 94 > TD Injector 12 X % EVEHEEE
AT L ENNEIC K B Ry 77 a — 7 EER O IR
BREIRESE L SRR BAIR L Q02 Sl 2 L7z, 20
XFEL o serial femtosecond crystallography (SFX)
IRLT, > 7a ko y ik SMXIZANT 7-5iiibd
¥ & LT SFX HIZB#F S 172 Injector & A 7 L DF]
DA T | ilkbe XIS 2 B, SlkHox



LEEORAFESHE I NTW 7, Gleb P. Bourenkov

(PETRA III) &, =REEE FCo Serial, in-situ-,
time-resolved D7z D DWETIE, ZEEICOWTHE
LTk . Chia-Ying Huang (PSI) i*. In meso in
situ serial crystallography (IMISX) (Z2WTHHRL
T\»7z, £ 72, Aina Cohen (SSRL) /%, SSRL & LCLS
THATE S LT 2 fifi 2 RSB BLE 5 72 D
A B DR EH, 2 55 9 5 MESH injector 12
DWTCFHFFE L 72, Takashi Tomizaki (PSI) (%,
ultrasonic acoustic levitation % Fi\>7- % > 23 7 Bk
mD YA L7 7 AMETFEOFIFIR 28 L7,

Armin Wagner (Diamond) (%, Kz %)L ¥ —f#lk
ZHIATRETH 2 E— L7 1 ~ 123 OFIHSHIZ 5
£ L7z, slBEAZ B2 2 A Ol 2 EA T %
T TR K BWEE, Ny 7 75 v FOMEHZSE
BHLTwi, 2.1 2256 11.5 keV FTOZRILF =3
FIH A BE & 7 5 Z & T, phosphorus. sulfur,
potassium, calcium OWINiGE TOREDAHEE 72 D) |
SAD JEIZ X AHMHIRED AT K. SEOEHDIHE
EICHIHTE 3 2 L sz,

(%545)

5. Scanning imaging & magnetism

Scanning imaging & magnetism Ot v a T
1. 4 HHOFHIHIC 6 fRo EiFeR (it 2 fF
zZEt) BMrbohde, i, BEEEORSE RS —%
v ¥ a v & LT Scanning image/microscopy & \»9
A bVTZEDHTHIZ 8 tEDFEEIMTHO NI,

Rachid Belkhou (SOLEIL) 23, 4t — 2% Fl)H]
L 7 EAANE R X AT (STXM) & PATE— L%
FIMT 2 B TEMEE (XPEEM) @ 2 4 7D A X
— Y v 7EEEZFN Lz, & HICHERMES B =247
A v RICERE SN, 2R #RE 20 nm DA N2 HEiEL
T\ 5, STXM Gl Cld MR 8.8 nm 0 — >
TL—FEREELTWS 2 L oA ER L %
el Lz %, XPEEM ORfFefilcidatkblo Bificii
27T A Y =D % FUHTMCD 2> + 7 2 h %33
5% L) WS H T,

SPring-8 BL25SU fH X4 3% < & % Tetsuya

Nakamura (JASRI) %51, XMCD g & L Clixit
FURKIESS & 725 40 T 2OV A5 XMCD %0

A= FHE

WD o7z, MAT, /786 XMCD ZEEIC L %
A A= v TR0 biTbit,

Yao-Jui Chan (National Sun Yat-sen University)
HIZKBERY 7V =y PIER L7- Fe/Co D
X JIVHEEE N X A BT AR D o T, T
IZEED NSRRC THEEI 172 bDTH 5, Fe/Co
HJFTIR A E CALAEER (SRT) 12 & 2 iR &
METH 5D, ZIUTMATF—)UgEEL 71 v K
BEDBIIC L > THAETEF TUNTI XL U3
BIEIN, IR AL DB THIHITE 2 & v ) i
THoTz,

Hiromichi Adachi (f§MR%E) 1%, HHIBREE X #t
BELZ R GEICEN S 5 7 oI, LR O
XHREAA L OB U, HIGHSERSONTEL 72\
BEEAMETERDE TV L > TEH T3 Z L 21
L. ISR EE RGO BRI O W GER L 72,

Paul Steadman (Diamond Light Source) 73,
XMCD FHlD70D 14 T 7254 %<2 %y kD
FICOWTIE L, ZHd X fle—2oa 54~
BLADE (400 eV~1.6 keV) Oy FRA5—> a v
FHOELER 7 v b X7 a4 )VTH %, TR
HRICEES 2R 60 73 & . Ao SRR 7 22 BT
EB A5, MEBR L U CERERaAID ATRE T, X A%
WY 13 4 FE UGS & SOCIURIEDFIHTE % Lt
L7, MLt Ty 7V A 7y 7B X ik
DyFe,/YFe, Z @iz mtsapl & LR L7z,

Patrick Zeller (Elettra) (X, 7> x> FEETS
MK DA A= v PREZREG LT, V= T L —
FERIC K 5 TE =29 A4 ZZHVINATRETH 5720,
BV EE TRy BV SN TESL L

(Resolution <50 nm) , % 7z, fvNElED> & D local-
XPS HIEDSHRETH % Z & (Resolution ~120 nm)
T H B, 512, B 100 pm Oy h—L%
I LGl & HERDSR 72 T 5 72012 0.1~1
mbar DFENAEBHFATES L Lz, Zio ORE
it 72 9 aEHe L ORI X PRREE I g S LT B
DTHERL TR & v, 7 ey MlEZ &)
L 7D bat N DWIFE 28 L7z,

R LT, BEDEERIC BT 24 X =2 v 7%
EI3H 10 nm FUEOZEHIFEZ B L T35 2 LIk
A —=RTHYH, U ED L ) RAHINERRE % 5%
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\F SN2 DDFABEEDORLE %20 . S STy
WOREREL D L) THB, —IiT, 64 5%E M
FRREDIA 1213 S 7 —8065 FZP L TIRHITS &
70 HoFE flziae—L v bEfiAf x—2 v
T EBAN BB E R D259, EVREEK
Scanning imaging & magnetism O+t v > a ¥ Tb
WAGERRS N B L 2L 7,
ey

6. Optics. E—L 71 > EHE

Saga Bajt (DESY) (. Multilayer Laue Lens (MLL)
DFFFIRBUS D WTHE L 72, LI I < 2 7
DA% I LR 2 o137z MLL 218 L, 94
2777 4 =z GTY 7 10 nm @ 2 KIGHEDS
FHIN TS Z LRI NI,

Kawal Sawhney (Diamond Light Source) 1%, £
JEHAAZ DPEHIEZ refractive compensator Tf T
) ERPBERLT, LRI v A KB 27—
RIS 2 B O refractive structure 12 & b i
1ET % 2 L THEEY A XMuIMEE X O RIbD%E
KIns ZEHEEE I,

Yi-Wei Tsai (NSRRC) .
monochromator” & L T Fabry Perot T3 E 2 #%
m R 2 A GO R L LT V¥ — e
IR DOWTHE L 7o, MIERR & LT, Hiafls
N7 X (14439 keV) O )L ¥ —IiF 3.45 meV
DRI NIz, g% 300~360 K DETE{LEE 5 2
Lizkh, RhHEIN2 2L X —H#if%x 2 eV B
KABZEDHARRED I ETH B,

EI L =X (40 keV DLL) HDNEET- &
L T.
National Labs) (%, >V 2> Kinoform Lens T4 7
SuvEEENFEHEIN TS Z R L, £,
John Patrick Sutter (Diamond Light Source) 1%, 1
m ROLEIIARAIZE S 7 — % H\T 80%ML L)k
50 10 pm FYEOEDEZHR L Twb 2 E 2L
72

Jumpei Yamada (CKFK) 1%, SPring-8 Tf1-
T A M E MO 2 7 — %A b7 imaging
mirror OFAFEIRILIZOVT, Hidekazu Mimura (B3
HOAZF) 1. SACLA T KB 2 7 — L [nlifisiEh] < 7

“ interference -

Kenneth Evans-Lutterodt ( Brookhaven
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—zflAGbE SX M 2 BENLRITOWT,
Yasunori Senba (JASRI) 1%, SPring-8 BL25SU H]
DE/ YTy 7 Wolter ¥ 4 7HNFICOWT, 21
Zromd L7,

Hongchang Wang (Diamond Light Source) (.
AL D 7= 0D ARy 7 )VENC X % i
FHACOWTHE L 72, ZOFH%E KB 27— A4t
FEERE N A BV 7 2 7 —DIRREELICH N 2
TETUERDF A 72y PRI R T X
D EREEE e N T T E 5 T E 2 L
72

Hirokatsu Yumoto ( JASRI) (% .
diffractive imaging > A7 L DEIFEICOWTHEERL
Voo ZJEIRS 7 —% W5 2 L TREY 72 7uy
FHE—LZ2RL . T/ K704 X —Y DI
L Tnd 2 EDREnT,

Haruhiko Ohashi (JASRI) &, SPring-8 EEHERL
IREFRNH 2 K EEROLEE LB L Gl L 72,
e DOIRE) 2 B9 2 72 o | % SR ILE D ARIRE)
L AT — OEEAL, RIAEEFE O EREERIIC L
D FAREIRENE X 6 FERTD 1/10 72> TW0 5 2 &A%
3Nz,

4Rl SRI Tl < X 9 R EARBESRI RAZ T S
Npot- k)b s b, % Okt 7' 3 7
T - 3010 nm OEHE — LDEEIC 2 —F —FI]
IS TV B LW HIRZERIT T, F7, 1ERD T
A7 LTy ERF TR A 275774 -l %
W 7 F A OFHli P HOGTEE D — RIS D DD H
5597

coherent

(flrEg)

7. XFEL
7-1 figed

XFEL 322Dt v ¥ avasigidsnTtsh (FEL
facilities I, II), Z2DHHD 1 DDk v ¥ a v Tl
XFEL % DA —N—E 2 — 3% - 72, Robert
Feidenhans'l (European XFEL) 2>5 1, L —4%—%
o 4 r HCHINERZ R L 72 2 L3 S
72 M FEBRDFRINE DS 2098 & FEHS 4R D58
CVRIERETICESIC2RD 7 v 2 L — 8 % Bl
SR THR X A S X i & TIRVGIEERHIPH 2 A -3 —



T2X9THS, »OVADEED IR LEGHE (2,700
NUF LA @10 Hz) ICEREOTHBRWRH DD,
1 BlfldH7-D 300 SVAZMZ 5 X9 %E#EDIEL
FEL SBRICEH SN T3, /2, 7OLAZ RV F—
b 1 mJ FEEE & B0 FEL fidk & RIFEEE DD 5
N3,

Ki Bong Lee (PAL-XFEL) %25 1%. JEERPE—
L4 v D R&D 3—Bi& L. 2018 4F 3 2638k
DI—H —HIRIC A > 7= Z LN I N (ZNET
1% early user experiment & WA T2 9), Sl
72700 2 L 2L X —13 500 p) FEET, I s
AYEYFEZAHLZEL 72— R k> THEaD
XFELFRIZ F 74 LT3 Z ENFNI Nz,

Luc Patthey (SwissFEL) 1, 3keV ¥TDX7x
FNF¥F—D FEL FRICEIN L 72 2 & 2 L7z, ot
T2 X =3 X I TR oid, 'Y
2L =YD I NIk o TEFE—LDI R
WE=H 2.7 GeV FTLPERTE TRV DHT
5, 2018 FD 10 H F Clohill X fiaEs o FEL 235
WIS HdEL7EZ ) Th 5,

SACLA 7%>5 %, Toru Hara (BF) 2SBRIRERG %
o7z, IR /i ERa 2 V7. B — AR D 43T i &
2T 2 DD —Ah 74 »CHEIEZ XFEL FIJHNTE
25910l RECHEEVRE-7 2
XFEL OFREMIZ DT L 72

7-2 JEIR - VR

European XFEL 725+ )L 7 > — FHICER S 17z
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M. Kurisu et al.: “Very Low Isotope Ratio of Iron in
Fine Aerosols Related to Its Contribution to the Surface
Ocean” Journal of Geophysical Research 121 (2016)
11119-11136.

[ 6] SPring-8 publication ID = 32620
K. Tokunaga et al.: “Application of Arsenic in Barite as
a Redox Indicator for Suboxic/Anoxic Redox Condition”
Chemical Geology 447 (2016) 59-69.

[ 71 SPring-8 publication ID = 34157
K. Tanaka et al.: “Ligand Exchange Adsorption and
Coordination Structure of Pd on 0-MnQO, in NaCl
Solution” Chemical Geology 460 (2017) 130-137.

[ 8] SPring-8 publication ID = 34760
H. Qin et al.: “Tellurium Distribution and Speciation in
Contaminated Soils from Abandoned Mine Tailings:
Comparison with Selenium” Environmental Science &
Technology 51 (2017) 6027-6035.

[ 9] SPring-8 publication ID = 34960
K. Sakata et al.: “Lead Speciation Studies on Coarse and

Fine Aerosol Particles by Bulk and Micro X-ray
Absorption Fine Structure Spectroscopy” Geochemical
Journal 51 (2017) 215-225.

[10] SPring-8 publication ID = 34962
K. Tokunaga and Y. Takahashi: “Effective Removal of
Selenite and Selenate Ions from Aqueous Solution by
Barite” Environmental Science & Technology 51 (2017)
9194-9201.

[11] SPring-8 publication ID = 34966
Y. Watanabe et al.: “Different Partitioning Behaviors of
Molybdenum and Tungsten in a Sediment-Water
System under Various Redox Conditions” Chemical
Geology 471 (2017) 38-51.

[12] SPring-8 publication ID = 34972
Y. Takahashi et al.. “Comparison of Solid-Water
Partitions of Radiocesium in River Waters in Fukushima
and Chernobyl Areas” Scientific Reports7 (2017) 12407.

[13] SPring-8 publication ID = 34976
K. Fukushi et al.: “Speciation of Magnesium in
Monohydrocalcite: XANES, ab initio and Geochemical
Modeling” Geochimica et Cosmochimica Acta 213
(2017) 457474.

[14] SPring-8 publication ID = 35853
L. Ito et al.: “Origin and Migration of Trace Elements in
the Surface Sediments of Majuro Atoll, Marshall Islands”
Chemosphere 202 (2018) 65-75.

[15] SPring-8 publication ID = 35950
L. Ito et al.: “Influence of Acidification on Carbonate
Sediments of Majuro Atoll, Marshall Islands”
Chemistry Letters 47 (2018) 566-569.
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MY —LCdh 5 Cas9 TV RX 7 L7 —X D X bt
AT 21T\, S ARG R I S & 2 2500
OGPy — Loz HiF L Tiigizitiod 7,

ZDI=DIT, M2 oA )Ly 1 7 OREERITICHRIR L |
/B SaCas9. Cas9 ALy a 7 ez kd FnCas9
B LR CjCas9, 311 sgRNA-DNA & D
BT AU SEBK T THB L. CRISPR-Cas9
DIEEISRED PRI D23 B R A 281 F 7, I 6122
NS DVEREEERICE W T, SaCas9 B LY
FnCas9 OWEZIT >, Hitler ) MRS Y —L DB
Fo T,

s Cas9 ALy a ZORGEMHTICINZ T, 244
ZH#{IZ 12 259> > 72 V # CRISPR-Cas %125 5 RNA
HFEE DNA o R 2 7 L7 —+ Cpfl Ot
Fric ks L. CRISPR-Cpfl DEBIERE D% 1T
I LIz, PAM Rt % Cas9 BEAEE XN
Cpfl ZEADFEMEZIEL ., 215D PAM %
bR 2 R L 72,

T, TNSOMIE, EMEERDO by 7Y v —
FLTH 5 Cell 5 2 #ie EVTHE L TWw 5,

DLED &9 o, AREIRIFHBERR P, 4o HEE
DL EoBRZ EFCE D RIIFIEEDOH N Z iGd»
LU TN R R 2 7 &I T 5,

[ARRY A K]
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[ 1] SPring-8 publication ID = 32883
H. Nishimasu et al.: “Crystal Structure of Staphylococcus
aureus Cas9” Cell 162 (2015) 1113-1126.

[ 2] SPring-8 publication ID = 32884
H. Hirano et al: “Structure and Engineering of
Francisella novicida Cas9” Cell 164 (2016) 950-961.

[ 3] SPring-8 publication ID = 32885
S. Hirano et al.: “Structural Basis for the Altered PAM
Specificities of Engineered CRISPR-Cas9” Molecular
Cell 61 (2016) 886-894.

[4] SPring-8 publication ID = 36051
M. Yamada et al.: “Crystal Structure of the Minimal
Cas9 from Campylobacter jejuni Reveals the Molecular
Diversity in the CRISPR-Cas9 Systems” Molecular
Cell 65 (2017) 1109-1121.
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[ 1] SPring-8 publication ID = 32201
D. Fujita et al.: ““Self-Assembly of ML, Icosidodecahedron”
Chem1(2016)91-101.

[ 2] SPring-8 publication ID = 32690
D. Fujita et al.: “Self-Assembly of Tetravalent Goldberg
Polyhedra from 144 Small Components” Nature 540
(2016) 563-566.
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7Y v DR E I E 2 RERIASRISIC X 26k
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DU IS5l 2 32V 7 S O sHillifs 2w L 97, 0F
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DI LD 2 FED ik I RS LA fEii T %
TETT,
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this is one of the purposes of the present Long-Term
Proposal, the committee appreciates this point. Also, the
committee appreciates that the project leader allowed to use
the high field magnet, which was developed by the leader,
for a common-use (a general-use).

Regarding the experimental results, some of the data on
the proposed samples were taken as scheduled, but some of
them were not scheduled in the proposed plan. It is a little bit
disappointing that the data quality has not been improved
significantly in comparison with conventional data.

Although the Long-Term Proposal proposed by the
present leader was adopted in 2012, no original papers have
been published up to now. The committee strongly suggests
that the project leader should publish exciting original papers
based on the results taken in not only the previous, but also

the present Long-Term Proposal as soon as possible.

— E%E 1 —
S 7 Magnetic Compton scattering and Fermiology|
studies in high magnetic fields
SR (I1E) | Duffy Jonathan (University of Warwick)
PRNRRINERYS  |2016A0131
E—L74 v BLOSW
FIFHEL Bes 7 b |2016A~2017B,796 > 7 b

(FHffER]
The project leader established the system of a magnetic

Compton scattering with high magnetic field at 1.5 K. Since

[RRY A K]
ke L
— 2 —
- Examination of glottis function at birth with
A, FATHInATion o & o
multi-view phase-contrast imaging

FPPEE (F1E) | Hooper Stuart (Monash University)
PRUURRERER S |2016A0132
E—ALJA4 v BL20B2
L T8 7 | 2016A~2017B,/ 72 & 7 k

Bt

The group led by Prof. Hooper has conducted
investigations on the relationships among glottis function,
spontaneous breathing, and lung aeration, during the past and
this Long-Term Proposal by fully utilizing the phase-contrast
imaging technique. The research is quite unique not only as

an application of synchrotron radiation but also as a pre-

254 SPring-8/SACLA Information.”Vol.23 No.1 FEBRUARY 2018



clinical research. The project group has offered many
valuable information for improving resuscitation of neonates
based on the results of the Long-Term Proposal.

In this Long-Term Proposal, the research target was
mainly focused on glottis function at birth. The factors that
regulate glottis function at birth and switch it from a closed
“fetal” state to an open newborn state to enable air to enter
the lung were specifically investigated for clarifying why
non-invasive ventilatory support often fails in premature
newborns. The results showed the vital role of oxygen and
physical stimulation, while pharmacologic agents were
found to be less effective. In addition, the first evidence was
provided that elevated airway liquid volume predisposes
infants to newborn respiratory complications. Along with
applications of imaging techniques to visualization of key
factors of transition to air-breathing in premature newborns,
development and optimization of phase-contrast computed
tomography have been also continued. These can provide
detailed and more accurate answers for the biomedical
questions than any other techniques.

These findings have been published in 20 papers during
the Long-Term Proposal and 28 invited talks were presented
at conferences and seminars in this term.

Judging from its influences and publications, the project
can be not only considered highly successful but also
regarded as one of the most unique scientific activities with

full utilization of SPring-8 characteristics.

[ARRY A K]

(et & i)

[ 1] SPring-8 publication ID = 34943
E. McqGillick et al.: “Elevated Airway Liquid Volumes
at Birth: a Potential Cause of Transient Tachypnea of the
Newborn” Journal of Applied Physiology 123 (2017)
1204-1213.
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s FETR DIRIR

PISE NSO R e v & —  FIFIHEERT

FRIEFHAE DRXAERFERE (2018 £ 6 A 30 HE#H)

SPring-8

Beamline Name PugiIECLere ~2008| 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | Total
BLO1B1 |XAFS 1997.10| 298 59 58 75 65 74 92 75 83 85 29 993
Technical Journal 1 1
BLO2B1 [Single Crystal Structure Analysis 1997.10| 108 13 19 12 18 36 42 36 41 33 12| 370
BLO2B2  |Powder Diffraction 1999.9 | 373 65 67 82 59 96 71 80 93 75 36| 1097
BLO4B] |High Temperature and High Pressure | 1997 10| 132| 21| 21| 22| 16| 20| 19| 16| 16| 14| 7| 304
BLO4B2 |High Energy X-ray Diffraction 1999.9| 140 26 28 23 28 28 33 37 43 28 16| 430
Technical Journal 1 1
BLO8W  [High Energy Inelastic Scattering 1997.10| 104 12 12 20 19 15 13 19 14 16 4 248
BLO9XU [Nuclear Resonant Scattering 1997.10 92 9 9 13 13 15 15 18 16 13 9| 222
BL10XU [High Pressure Research 1997.10| 236 24 35 32 28 21 30 29 29 28 12| 504
BL13XU |[Surface and Interface Structure 2001.9| 105 16 18 27 6 16 21 24 36 25 17 311
BL14B2 |Engineering Science Research Il 2007.9 2 16 25 32 36 53 53 60 49 55 23| 404
Technical Journal 1 1 1 3
BL19B2 |Engineering Science Research | 2001.11| 105 20 18 35 53 58 62 63 62 62 24| 562
Technical Journal 1 1 1 2 1 6
§ BL20B2 |Medical and Imaging | 1999.9| 150 15 17 24 35 28 25 34 25 26 6| 385
£ [BL20XU |Medical and Imaging I 2001.9| 78] 24| 36| 27| 21| 40| 44| 40| 37| 26/ 5| 378
% BL25SU  [Soft X-ray Spectroscopy of Solid 1998.4 | 240 21 21 25 22 24 31 20 19 22 8| 453
§ Technical Journal 2 2
2 |BL27SU  |Soft X-ray Photochemistry 1998.5| 243 15 24 31 18 41 35 25 35 25 12| 504
BL28B2 |White Beam X-ray Diffraction 1999.9 72 14 9 15 10 21 18 21 19 25 7 231
BL35XU [High Resolution Inelastic Scattering | 2001.9 61 5 9 12 8 14 13 16 15 15 7 175
BL37XU |Trace Element Analysis 2002.11 62 12 22 23 13 32 28 32 27 28 6| 285
Technical Journal 1 1
BL38B1 |Structural Biology Il 2000.10| 228 53 48 48 60 58 48 65 59 35 15| 717
BL39XU [Magnetic Materials 1997.10| 130 28 15 19 21 20 25 19 24 29 9] 339
BL40B2 |Structural Biology I 1999.9 | 260 31 44 42 43 70 54 54 58 50 28| 734
Technical Journal 1 1 2
BL40OXU |High Flux 2000. 4 65 13 11 13 18 37 21 31 40 24 13 286
BL4T1XU |[Structural Biology | 1997.10| 446 78 66 66 53 65 55 60 64 49 19] 1021
BL43IR  |Infrared Materials Science 2000. 4 53 10 6 8 11 8 11 17 15 21 5 165
BL46XU  |Engineering Science Research Il 2000.11 66 14 20 22 15 37 28 52 49 39 11 353
Technical Journal 1 1 2
BL47XU |HXPES - MCT 1997.10| 173 27 27 31 17 36 36 28 28 31 12| 446
Technical Journal 1 1
BLT1XU [QST Quantum Dynamics | 1999.3 13 13
BL14B1 [QST Quantum Dynamics |l 1998. 4 38 3 3 2 1 1 48
BL15XU |WEBRAM 2002.9 29 2 1 1 1 1 35
B [BLITSU |Gl canerent Soft Xeray 20059 5| 2| 1| 7| e 1| 12| 5/ 2| 3/ 4| 58
% BL19LXU |RIKEN SR Physics 2002.9 5 1 1 2 1 1 11
2 BL22XU |JAEA Actinide Science | 2004.9 5 1 6
& [BL23SU_|JAEA Actinide Science Il 1998.6 | 42 2 2 2 3 2 53
® |BL26B1 [RIKEN Structural Genomics | 2009. 4 3 8 2 9 5 14 14 6 61
% BL26B2 |RIKEN Structural Genomics |l 2009. 4 1 5 3 5 7 10 8 7 46
% Technical Journal 1 1
& [BL29XU |RIKEN Coherent X-ray Optics 2002.9| 12 1 1 1 15
BL32XU [RIKEN Targeted Proteins 2010.10 5 5 8 9 16 8 13 9 73
BL44B2 |RIKEN Materials Science 1998.5 14 6 3 1 24
BL45XU  [RIKEN Structural Biology | 1997.10 65 11 8 9 6 7 9 13 20 9 4 161
Subtotal 4250| 662| 701| 806| 740| 998| 973| 1018|1058 930| 385|12521
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Beamline Name Pugili(]:ctere ~2008| 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | Total
BLO3XU |Advanced Softmaterials 2009.11 1 5 8 24 21 14 17 18 5 113
Technical Journal 35 42 39 36 33 30 215
BLO7LSU | e University-of Tokyo Outstation | 55q 11 11 5| 6| 10| 13 12| 18/ 18] 8| 89
BLO8B2 [Hyogo Prefecture BM 2005.9 1 1 3 7 9 5 5 8 1 40
Technical Journal 7 1 18 7 4 4 1 42
BLT1XU [QST Quantum Dynamics | 60 9 6 13 16 14 8 18 18 5 174
BL12B2 [NSRRC BM 2001.9 96 28 13 25 22 21 27 29 24 7 299
BL12XU |NSRRC ID 2003.2 26 5 15 10 14 11 16 19 17 22 6 161
BL14B1 [QST Quantum Dynamics |l 77 16 18 16 11 10 15 19 16 19 9| 226
BL15XU |WEBRAM 2001 4 83 30 35 51 41 61 57 47 60 54 23| 542
¢ |BL16B2 |Sunbeam BM 1999.9 31 6 8 6 4 3 6 4 10 8 2 88
£ Technical Journal 2 18] 15| 14| 8| 15| 21 6] 99
& |BLI6XU |Sunbeam ID 1999.9| 26| 6| 6| 2| 2| 2| 3 4 n 8| 3| 73
g Technical Journal 20 19 14 14 21 17 4 109
*g' BL22XU [JAEA Actinide Science | 38 8 15 10 10 14 19 15 14 14 10 167
© [BL23SU |JAEA Actinide Science Il 115 23 15 22 20 17 28 19 23 15 10| 307
BL24XU |Hyogo Prefecture ID 1998.10| 118 8 5 6 7 8 5 4 5 3 4 173
Technical Journal 11 3 10 3 1 4 32
BL28XU |RISING II 2012.4 3 9 5 5 4 1 27
BL3TLEP (Laser-Electron Photon Il 2013.10 1 3 2 6
BL32B2 |Pharmaceutical Industry ~ (2002. 9 - 2012. 3) 21 1 2 3 1 28
BL33LEP (Laser-Electron Photon 2000.10 30 5 8 4 4 4 2 2 3 2 68
BL33XU |[Toyota 2009.5 3 5 2 8 4 10 16 3 51
Technical Journal 2 5 4 5 3 4 1 24
BL3exU | Satalytic Reaction Dynamics for 2013.1 11 7| s 12| 3| 36
BL44XU [Macromolecular Assemblies 2000.2 | 144 30 21 49 59 59 50 64 52 57 16( 601
Subtotal 865 152| 188| 212| 232| 274| 306| 279| 322| 323| 116| 3269
BL17SU |Coherent Soft X-ray Spectroscopy 38 13 12 10 13 3 7 5 8 3 112
BL19LXU [SR Physics 59 11 7 9 11 12 13 9 5 3 1 140
@ [BL26B1 |Structural Genomics | 123 13 15 7 8 7 4 5 4 4 1 191
% BL26B2 |Structural Genomics Il 45 6 19 18 19 13 4 3 7 10 2 146
§ BL29XU [Coherent X-ray Optics 131 9 16 8 16 15 9 10 14 6 6| 240
ué BL32XU |Targeted Proteins 2 9 8 8 7 13 3 2 52
@ |BL43LXU |Quantum NanoDynamics 1 1 1 3
BL44B2 [Materials Science 182 10 9 12 11 14 13 17 15 4 287
BL45XU  [Structural Biology | 164 9 8 9 9 11 9 13 13 4 249
Subtotal 742 71 86 75 96 84 67 70 80 37 12| 1420
SACLA
] Public Use
.Qé Beamline Name Since |~2008( 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | Total
§§ BL1 SXFEL 2016.3 3 3
BL2/BL3 |XFEL2/XFEL1 2012.3 1 13 27 37 46 37 12 173
| Hardware / Software R &D | 379] 32| 39] 37| se6] 67| 12] 33| 43] s3] 20] 771]
NET Sum Total 5310| 806| 885| 959| 928|1192|1092| 1170| 1240|1111 413(15106
Technical Journal 2 2 89 80 97 67 74 69 9 489

BHTEDRHRS | THrE DO, BEtE DD TOY—T « ViR, SPring-8/SACLA FIFRZsi e
Technical Journal : JASRI Hh%887E U b2 D\ FTRR S =

NET Sum Total : SRENCESRSNTVBH (FRICRRU TWRWRER YN 233 e 20)

BRE—LZ1Y BL) MSOEEISHRIMUSIZENTNOE—LTA Y THIV MU
DT GRCHEREEFT—IN—2R (http;//user.spring8.orjp/?p=748&Iang=ja) Ic 2018 £ 6 B 30 BE TICBHINcT—7ICEDWTH D, SEEFIND

TIREEN' B D E T

+ SPring-8 &7cld SACLA TORRERICEICT IHRIIM T E— AT VEAB JUTRERS DR E AN TTE L,
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RRFER B AIZ 5 (2018 £ 6 A 30 ARE)

SPring-8
Beamline Name P“gi'ifcgse ngzgerid Proceedings Pul()jlitcg?c%ns Total

BLO1B1 |XAFS 1997.10 994 66 86 1146
BLO2B1 |[Single Crystal Structure Analysis 1997.10 370 14 31 415
BLO2B2 |Powder Diffraction 1999.9 1097 40 83 1220
BLO4B1 |High Temperature and High Pressure| 1997 1 304 7 48 359
BLO4B2 [High Energy X-ray Diffraction 1999.9 431 13 51 495
BLO8W  [High Energy Inelastic Scattering 1997.10 248 10 44 302
BLO9XU  [Nuclear Resonant Scattering 1997.10 222 15 33 270
BL10XU [High Pressure Research 1997.10 504 22 60 586
BL13XU |Surface and Interface Structure 2001.9 311 18 35 364
BL14B2 |Engineering Science Research Il 2007.9 407 10 33 450
BL19B2 |Engineering Science Research | 2001.11 568 45 89 702
é BL20B2 |Medical and Imaging | 1999.9 385 87 87 559
% BL20XU  [Medical and Imaging |l 2001.9 378 104 120 602
% BL25SU  [Soft X-ray Spectroscopy of Solid 1998. 4 455 15 60 530

>
O |BL27SU |Soft X-ray Photochemistry 1998.5 504 21 35 560
BL28B2 |White Beam X-ray Diffraction 1999.9 231 16 22 269
BL35XU [High Resolution Inelastic Scattering | 2001.9 175 5 12 192
BL37XU |Trace Element Analysis 2002.11 286 24 45 355
BL38B1 |[Structural Biology Il 2000.10 7 11 63 791
BL39XU |Magnetic Materials 1997.10 339 17 7 433
BL40B2 |Structural Biology Il 1999.9 736 13 112 861
BL40XU |High Flux 2000. 4 286 20 69 375
BL41XU |[Structural Biology | 1997.10 1021 4 97 1122
BL43IR  |Infrared Materials Science 2000. 4 165 14 53 232
BL46XU  |Engineering Science Research Il 2000.11 355 18 35 408
BL47XU |HXPES - MCT 1997.10 447 93 121 661
BLT1XU [QST Quantum Dynamics | 1999.3 13 2 2 17
BL14B1 [QST Quantum Dynamics |l 1998. 4 48 1 11 60
BL15XU |WEBRAM 2002.9 35 19 7 61
8 [BLITSU |Spectromeny 11 2005.9 58 1 29 88
g BL19LXU |RIKEN SR Physics 2002.9 11 2 13
2 BL22XU [JAEA Actinide Science | 2004.9 6 6
EE BL23SU [JAEA Actinide Science Il 1998.6 53 4 15 72
;;; BL26B1  [RIKEN Structural Genomics | 2009. 4 61 7 68
% BL26B2 |RIKEN Structural Genomics |l 2009. 4 47 56
g BL29XU [RIKEN Coherent X-ray Optics 2002.9 15 1 16
BL32XU |RIKEN Targeted Proteins 2010.10 73 3 76
BL44B2 |RIKEN Materials Science 1998.5 24 3 27
BL45XU  [RIKEN Structural Biology | 1997.10 161 5 18 184
Subtotal 12541 754 1708 15003
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BLO3XU [Advanced Softmaterials 2009.11 328 11 339
oo e o™ | z000 o 2 a7
BLO8B2 [Hyogo Prefecture BM 2005.9 82 82
BL11XU [QST Quantum Dynamics | 174 8 33 215
BL12B2 |NSRRC BM 2001.9 299 1 302
BL12XU |NSRRC ID 2003.2 161 7 4 172
BL14B1 [QST Quantum Dynamics |l 226 12 63 301
BL15XU |WEBRAM 2001 4 542 11 45 598
é BL16B2 [Sunbeam BM 1999.9 187 12 68 267
&E?i BL16XU [Sunbeam ID 1999.9 182 8 53 243
§ [BL22XU |JAEA Actinide Science | 167 1 38 206
§ BL23SU [JAEA Actinide Science Il 307 44 102 453
BL24XU |Hyogo Prefecture ID 1998.10 205 19 58 282
BL28XU |RISING II 2012.4 27 27
BL3TLEP (Laser-Electron Photon Il 2013.10 6 6
BL32B2 |Pharmaceutical Industry ~ (2002. 9 - 2012. 3) 28 31
BL33LEP (Laser-Electron Photon 2000.10 68 23 94
BL33XU |[Toyota 2009.5 75 5 26 106
BL36XU Ejé?[éteih: Reaction Dynamics for 2013.1 36 1 37
BL44XU [Macromolecular Assemblies 2000.2 601 40 641
Subtotal 3790 151 558 4499
BL17SU  [Coherent Soft X-ray Spectroscopy 112 4 13 129
BLT9LXU [SR Physics 140 8 26 174
., |BL26B1 [Structural Genomics | 191 2 19 212
% BL26B2 |Structural Genomics Il 146 1 13 160
§ BL29XU |Coherent X-ray Optics 240 14 37 291
”E BL32XU |Targeted Proteins 52 3 55
* BL43LXU [Quantum NanoDynamics 3 3
BL44B2 |Materials Science 287 2 16 305
BL45XU  [Structural Biology | 249 5 45 299
Subtotal 1420 36 172 1628
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Physical Review B
MAHRES FEE HESIER B E—LF1Y EREEE Y1 ML
Yuki 96 (2017) _ Electronic Strl.Jcturt.a ar?d Magnetic Propertifes of Mggnetically
35870 ) 2016A3831 | BL23SU B = Dead Layers in Epitaxial CoFe2O4/Al203/Si(111) Films Studied
Wakabayashi | 104410 B .
by X-ray Magnetic Circular Dichroism
97 (2018) 2009A4906 | BL15XU | Fadley Charles | Electronic Structure of the Dilute Magnetic Semiconductor
36024 A. Kegi 155149 2010A4902 | BL15XU | Fadley Charles | GaiMinkP from Hard X-ray Photoelectron Spectroscopy and
2010B4800 | BL15XU /)W B4 | Angle-Resolved Photoemission
Masanori 97 (2018) 201381269 BL3SXY % ¥t Peculiar Atomic Dynamics in Liquid GeTe with Asymmetrical
36044 Inui 174203 201351268 BLo4B2 % ¥t Bonding: Observation by Inelastic X-ray Scattering
2012A1354 | BL35XU RIR 7k
2014A7401 | BLO7LSU AR i
96 (2017) 2014B7401 | BLO7LSU A B L-edge Resonant Magneto-Optical Kerr Effect of a Buried Fe
36057 | Ywakubota | 4355 201487473 | BLO7LSU | #AF & | Nanofim
2015A7401 | BLO7LSU AR i
2014A7401 | BLO7LSU AR i
2014B7401 | BLO7LSU AR i
2014B7473 | BLO7LSU AR %
36058 Yuya Kubota 96 (2017) 2015A7401 | BLO7LSU A B Determination of the Element-Specific Complex Permitivity
214417 2015B7401 | BLO7LSU H B using a Soft X-ray Phase Modulator
2016A7403 | BLO7LSU fhE Ak
2016A7504 | BLO7LSU AR #
201687403 | BLO7LSU flhE Ak
36065 Akira 97 (2018) 2016A1221 | BL47XU plixyNg-2 Spectroscopic and Theoretical Investigation of the Electronic
Chikamatsu | 235101 2015B1799 BL47XU Pl /=4 States of Layered Perovskite Oxyfluoride Sr2RuOgsF2 Thin Films
2014B1564 | BL39XU KE & ! i ! L
w0 | v | 000 v | oo || ket oneyos e
201482041 | BL39XU Y B
97 (2018) In—PIar.\e Spin Canting and 1/3—Magngtizatioh-Plateaulike
36391 Masato Goto 504491 2017A1081 | BL02B1 /|WWK IEXEE | Behaviorin S = 3/2 Cré+ Kagome Lattice Antiferromagnets
Cs2KCrsF12 and Cs2NaCrsF12
2011B3825 | BL23SU TH e
2014A3821 | BL23SU TH e
36305 Yukiharu 97 (2018) 2014B3821 | BL23SU I 38 | Element-Specific Observation of the Ferromagnetic Ordering
Takeda 184414 2015A3820 | BL23SU R H— Process in UCoAI via Soft X-ray Magnetic Circular Dichroism
201583820 | BL23SU B (R —
2017A3811 | BL23SU B (R —
Scientific Reports-1
' Conformational Effects of N-glycan Core Fucosylation of
35874 | Yoshiake | 7(2017) 201586511 | BL44XU | M #— | Immunoglobuiin G Fc Regic-)g )(/)n its Interaction \)/Ivith Fey
Sakae 13780
Receptor llla
Tadashi 7 (2017) Visualisation of a Flexible Modular Structure of the ER Folding-
35875 Satoh 12142 2017A6712 | BL44XU Ik 52— Sensor Enzyme UGGT
‘ L\ J\IZ
2003A0087 | BLO4B1 R
200380638 | BL04B1 R
2004A0368 | BL04B1 R
200480497 | BLO4B1 R
Takayuki 8(2018) 2015A1359 BLO4B1 £ EZE Complete Agreement of the Post-Spinel Transition with the 660-
35992 Ishii 6358 201581196 BLO4BT E 53 km Seismic Discontinuity
2016A1172 | BLO4B1 G Bz
2016A1274 | BLO4B1 B g5
2016A1434 | BLO4B1 2 JeR
201681094 | BLO4B1 2 JeR
2017A1150 | BLO4B1 B g5
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Scientific Reports-2
MRHRRES FEE HESIER B E=L71Y ERETEE T4 L
2013A1637 BL46XU KO g
2013A1832 BL46XU KO g
2013A4903 BL15XU KO g
201381590 | BL46XU KO 58
2014A1568 | BL46XU KO 58
2014A1809 | BL46XU KO 58
2014A4906 | BL15XU KO 58 . '
35093 | ShoGoto :é;?? 2015A1976 | BLA6XU | /KO f9i ﬁﬁgg‘;i?gjg z:s‘?zep;;g:&'\r’ﬁ:f Powder by
2015B1625 | BL46XU KO 58
2016A1544 | BL46XU KO 58
2016A1771 | BL46XU KO 58
2016B1596 | BL46XU KO 58
2017A1600 | BL46XU KO 58
2017A1784 | BL46XU KO 58
201580901 | BL13XU TE Kt
201284904 | BL15XU FEE W&
Voshitaka 7 201) 201484909 | BL15XU AEE & In-situ Observation of L_Jltra_fast _90” Domain SMtching under
36177 Ehara 9641 2012B1034 | BL13XU |Valanoor Nagarajan| Application of gn Electnc Field in (100)/.(001. )-oriented
2012B1656 | BL13XU STIR R Tetragonal Epitaxial Pb(Zro4Tios)Oz Thin Films
2013A4713 | BL15XU KiE B
2012A6721 | BL44XU 5 B
8(2018) 201286721 | BL44XU 4EH Ef | Structural Basis of the Correct Subunit Assembly, Aggregation,
36402 Seiji Negoro o .
9725 2014A6925 | BL44XU L5 Bff | and Intracellular Degradation of Nylon Hydrolase
201486925 | BL44XU 5 B
Acta Crystallographica Section F
Ratana 74 (2018) 2017A6500 | BL44XU | WIT 8 | x.ray Crystallographic and High-Speed AFM Studies of
35913 Charoenwatt ) . . .
anasatien 86-91 201686500 | BL44XU T st Peroxiredoxin 1 from Chlamydomonas reinharctii
Crystallization and Preliminary X-ray Studies of an Electron-
Kanako 68 (2012) - Transfer Complex of Ferredoxin and Ferredoxin-Dependent
35018 Shinmura 324-327 201186500 | Bl44xU LT Glutamate Synthase from the Cyanobacterium Leptolyngbya
boryana
2011A6500 | BL44XU I SRt
35051 Saehae 69 (2013) 2011B6500 | BL44XU II'F 548 | Crystalization and Preliminary X-ray Diffraction Analysis of
Choi 1049-1051 2012A6500 | BL44XU T Human Importin B-Snail Zinc Finger Domain Complex
201286500 | BL44XU W SRt
==
Masato 74 (2018) 201576518 | BLAAXU AT Z: Crystal Structures of Human CK2a2 in New Crystal Forms
35984 Tsuyuguchi | 288-293 201556518 | BL44XU AT BE Arising from a Subtle Difference in Salt Concentration
EEI) BL32XU
2014A6500 | BL44XU W SRt
2014B6500 | BL44XU W SRt i o .
36267 | FangjiaLuo ;;_gg 18) 2015A6500 | BL44XU | T 50 ﬁgﬁ;g g;zg‘zafn‘gr;gme ¢Oxidase n the Ligand-Free
201586500 | BL44XU W SRt
2014A1860 | BL26B2 BH HA
2014A6500 | BL44XU W SRt
2014B6500 | BL44XU W SRt i i )
36268 | FangjiaLuo Z? gf;;) 2015A6500 | BL44XU | T 50 ﬁ?uf:;rzgfuzmn: Fﬁﬁg;"(;%ceg; Zife Crystalized at a
201586500 | BL44XU W SRt
2014A1860 | BL26B2 BH HA
Physical Review Letters-1
35077 Kihiro 120 (2018) 2015B0901 | BL39XU TE Mt | Microscopic Investigation into the Electric Field Effect on
Yamada 157203 2015A0117 | BL39XU IN\EF 1ER Proximity-Induced Magnetism in Pt
36061 Yuichi 120 (2018) 2016A7501 | BLO7LSU [LIEF #8— | Tensile-Strain-Dependent Spin States in Epitaxial LaCoOs Thin
Yokoyama 206402 2016B7515 | BLO7LSU LI #— Films
Yoshiaki 120 (2018) w Radiation-Induced Chemical Dynamics in Ar Clusters Exposed
36227 Kumaggi 203001 2014A8040 BL3 LR to Strong X-Ray Pulses
Hiroshi 120 (2018) 201542030 | BLISXU el %ﬁ:t Phonon Lifetime Observation in Epitaxial ScN Film with Inelastic
36315 Uchiyama 235901 201581980 | BL3SXU Pl #t X-Ray Scattering Spectroscopy
2016B1495 | BL35XU Al #+
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MRHRRES FEE HESIER B E=L71Y FEREEE Y1 ML
Shingo 120 (2018) Element Selectivity in Second-Harmonic Generation of GaFeOs
4 2016B807 BL1 N
3633 Yamamoto 223902 01688078 1R by a Soft-X-Ray Free-Electron Laser
Masafumi 120 @018) 201581699 | BL47XU JEE B | Electronic Structure of Ce-Doped and -Undoped Nd-CuOxs
36389 Horlo 257001 201581793 | BL47XU FLE XHB | Superconducting Thin Films Studied by Hard X-Ray
201587401 | BLO7LSU HE & Photoemission and Soft X-Ray Absorption Spectroscopy
Inorganic Chemistry
HamdiBen | 53 (2014) " Synthesis and Charact.erlzatlon ofthe Crystal.and Magnetic
36020 ) 2012B1598 | BL19B2 B3 Bfff | Structures and Properties of the Hydroxyfluorides Fe(OH)F and
Yahia 365-374
Co(OH)F
57 (2018) 201684504 | BL15XU Ui —Bt | Synthesis, Crystal Structure, and Optical Properties of Layered
36040 YuSu 5615-5623 - - Perovskite Scandium Oxychlorides: Sr2ScOsCl, SrsSc205Clo,
2017A4503 BL15XU Belik Alexei and BasSc20sCl
- 56 (2017) 201684504 | BL15XU PR —BR ) ! .
36099 Alexei Belik 1227912281 2017A4503 | BL15XU Belik Alexei Complex Structural Behavior of BiMn7O12 Quadruple Perovskite
57 (2018) High-Pressure Synthesis, Structures, and Properties of Trivalent
36101 Lei Zhang 2016B4504 | BL15XU LA —A | A-Site-Ordered Quadruple Perovskites RMn7O12 (R=Sm, Eu,
5987-5998
Gd, and Tb)
36132 | AkiraMiura 57 (2018) 2017B1211 | BL02B2 SHE Crystal Structure and Superconductivity of Tetragonal and
5364-5370 2017B1283 BL0O2B2 ®EE B Monoclinic Ce1»PrOBIS2
Japanese Journal of Applied Physics
200883503 | BL11XU EiE B
2010B3503 | BL11XU EiE B
2010B3574 | BL11XU NI
2011A3503 | BL11XU EiE B
35039 Masamitsu | 57 (2018) 2011B3503 | BL11XU =& IE% | Insitu Synchrotron X-ray Diffraction Study on Epitaxial-Growth
Takahashi 050101 2012A3503 BL11XU = Dynamics of llI-V Semiconductors
201283503 | BL11XU EiE B
2014A3503 | BL1IXU | AR #E
2014B3503 | BL1IXU | AR #E
2015A3503 | BL11XU | AR #E
Masahiro 52 (2013) Plan-View and Cross-Sectional Photoluminescence Imaging
201 21 BL08B2 3 ke 3 : L - ’
35966 Nagano 04CP09 015A33 08 SR Analyses of Threading Dislocations in 4H-SiC Epilayers
35980 Naohisa 57 (2018) 201481189 | BL13XU N BR Improvement of Graphite Crystal Analyzer for Light Elements on
Happo 058006 X-ray Fluorescence Holography Measurement
Hidekazu 56 (2017) . Infrared Spectroscopy Techniques for Studying the Electronic
AR 2E—
36378 Okamura 05FA11 2009A0089 BLA3IR S Structures of Materials under High Pressure
36380 Yusaku 57 (2018) 2015A1191 | BL13XU T &2 | X-ray Structural Analysis of an Epitaxially Grown Ag
Yoshike 075701 2014A1297 | BL13XU L 182 | Film/Si(111)v3xv/3-B Substrate Interface
Applied Physics Express
Hikaru 10 (2017) 2016B1018 | BL25SU T S Controlling Operation Timing and Data Flow Direction between
35884 Nanomagnet Logic Elements with Spatially Uniform Clock
Nomura 123004 2017A1014 | BL25SU B ¥ | Felds
Norihiro 7 (2014) High-Speed, High-Quality Crystal Growth of 4H-SiC by High-
E IhiE
35968 Hoshino 065502 2016A3321 BLOBB2 SR Temperature Gas Source Method
2014B1731 | BLO2B2 e a1
2015B4905 | BL15XU Nz
Takumi 11 (2018) * IEf Optimized Negative Thermal Expansion Induced by Gradual
36023 | Nishikubo | 061102 2016A3753 | BL22XU | FIH RE ||\ craiic Charge Transferin BirsSbNiOs
2016A1641 | BLOZB2 | AR E 9 "
2016B1850 | BL19B2 IS
36358 Shinya 11 (2018) 2016B1192 | BL13XU #H1l fE  | Seeds of L12 Clusters in Amorphous MgssZneYs Alloy Observed
Hosokawa | 071402 2017B1201 | BL13XU /1l /B | via Anomalous X-ray Scattering
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Chemical Communications

MRHRRES FEE HESIER B E=L71Y ERETEE Y1 ML
Yoshihiro 54 (2018 — Enhanced en Storage Capacity of Cation-Ordered
35623 Goto 35?f8—35:;1 2017A7001 BL33XU kka Cerium—ZrSoxr)mli?Jm Oxide?idu?;d bt;l Titanium Substitution
36007 Hashiru 54 (2018) 2015B1044 | BL32XU Neagisd Supramolecular Protein Cages Constructed from a Crystalline
Negishi 1988-1991 2016A2551 BL32XU Neagisd Protein Matrix
Kenichiro 54 (2018) o Paraffinic Meta-Organic Polyhedrons: Solution-Processable
36122 Omoto 7290-7293 201681264 | BLASXU HEF = Porous Modules Exhibiting Three-Dimensional Molecular Order
36242 Zhanning Liu gi 1(;?5178:) 5 2017A1174 BL44B2 Lin Kun 3D Negative Thermal Expansion in Orthorhombic MIL-68(In)
Journal of the Ceramic Society of Japan
==}
Toyoki 125 (2017) 2013A1509 | BL19B2 Sh SR Enhancement of Lithium-lon Conductivity for Liz2CogBo20s by
35821 Okumura 276-280 201581873 BL19B2 /A Bh5% Spark Plasma Sintering
2016A1409 | BL47XU BN B
Keigo 126 (2018) 201581596 | BL19B2 Bt 2ppp | Crystal Structure and Electrical Conductivity of BanZan (R=
35991 Nakamura 292999 SO16ATB16 BL0252 p—— Sm, Gd, Dy, Ho, and Er)-A New Structure Family of Oxide-lon
= Conductors
126 2018) Synthesis of LaNiOs-(Bi12K12) TiOs Core-Shell Nanoparticles
36106 Yuya Hattori 306310 2017B1516 BL02B2 %5 BEABE | with Epitaxial Interfaces by the Hydrothermal Method for Use in
Boundary Layer Capacitors
2017A1660 BLO2B2 | Kim Sangwook | In-situ Electric Field Induced Lattice Strain Response
Sangwook 126 (2018) —m o ) .
36246 Kim 316320 2016B1537 | BL02B2 FH 8% Observation in BiFeOs-BaTiOs Lead-Free Piezoelectric
2016A1401 | BL02B2 fIH &7 | Ceramics
Journal of the Physical Society of Japan
' Evolution of Anisotropic Displacement Parameters and
35922 :ﬂf:éﬁﬁ g;ggls) 201781211 | BLO2B2 =¥ & | Superconductivity with Chemical Pressure in BiS-Based
REQosFosBiS2 (RE = La, Ce, Pr, and Nd)
2012B1546 | BL20XU B0 &8
2012A1469 | BL20XU B0 &8
2012B1377 | BL4OXU | fERAK #8KR
2013A1306 | BL4OXU | fEARAK #88K
2012A1464 | BL4OXU B0 &8
2012A1399 | BL4OXU | fEARAK #88K
35057 Ayana 87 (2018) 2011B1910 | BL40XU AV NIEPN Progression of 3D Protein Structure and Dynamics
Sato-Tomita | 061015 2011B1368 | BL40XU | FFH 1IFX | Measurements
2011A1776 | BL4OXU AYN=UN
2010B1865 | BL40XU AYN=UN
2010B1130 | BL4OXU | EFH IEX
200981934 | BL40XU AYN=UN
200881999 | BL40OXU AYN=UN
2008A1857 | BL4OXU | fEARAK #R
Akihisa 87 (2018) 201171499 BLOBW Al 5 How the Electronic Structure in URuzSiz Changes with
36019 Koizumi 064703 20121373 BLOSW IR BBA Temperature: A High-Resolution Compton Scattering Study
2012B1422 | BLOSW )R BB
Vusuke 87 2018) 2010B1739 | BL13XU %ﬁ ?ﬁﬂ?J Observation of Structure of Surfaces and Interfaces by
36126 Wakabayashi| 061010 2011A1625 | BL13XU EM #B) | Synchrotron X-ray Diffraction: Atomic-Scale Imaging and Time-
2011B1726 | BL13XU Mk #88) | Resolved Measurements
Nature-1
35837 Haonan 546 (2017) 2016A2518 | BL41XU Wu Beili Structure of the Full-Length Glucagon Class B G-protein-
Zhang 259-264 2016A2517 | BL41XU Zhao Qiang | coupled Receptor
2016A2518 BL41XU Wu Beili
35838 Haonan 553 (2018) 2016A2517 | BL41XU Zhao Qiang | Structure of the Glucagon Receptor in Complex with a
Zhang 106-110 2017A2506 | BL41XU Wu Beili Glucagon Analogue
2017A2505 | BL41XU Zhao Qiang
2011B1240 | BL41XU NT 7o
2014A1248 | BL41XU NT 7o
) 2014B1165 | BL41XU NT w2
35886 | lazuhio 556(2018) 201581042 | BL41IXU | AT 3 | Crystal Structures of the Gastric Proton Pump
Abe 214-218 s
201682721 | BL32XU NT 7o
2017B2701 | BL41XU FR —2%
201681001 | BL41XU A &
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Nature-2
MRHRRES FEE HESIER B E=L71Y FEREEE Y1 ML
2015A1026 BL41XU Wu Beili
36355 Zhenlin 556 (2018) 2015A1027 | BL41XU Zhao Qiang | Structural Basis of Ligand Binding Modes at the Neuropeptide Y
Yang 520-524 2016A2518 BL41XU Wu Beili Y1 Receptor
2016A2517 BL41XU Zhao Qiang
Nature Communications
AnaKarina 7 (2016) e Calredoxin Represents a Novel Type of CaJcmm-Pependent
35914 2015B6500 | BL44XU I K | Sensor-Responder Connected to Redox Regulation in the
Hochmal 11847
Chloroplast
2015A1107 BL41XU FH A
Atsushi 9(2018) f:# }Eﬁj’ Structural Basis of Epilepsy-Related Ligand-Receptor Complex
85990 |\ et | 1546 2016A2656 | BLAIXU | A || 0 oo
0 2017A2582 | BLAIXU | RSt Bt
Sanghoon 9(2018) - Correlation of the Dzyaloshinskii-Moriya Interaction with
36238 Kim 1648 201540117 | BL25SU il Heisenberg Exchange and Orbital Asphericity
36308 Ryuhei 9 (2018) 2016A2743 | BL38B1 BES 5 | Identification of a Pyrophosphate-Dependent Kinase and lts
Nagata 1765 2016B2723 | BL26B1 BEE M= | Donor Selectivity Determinants
Physical Chemistry Chemical Physics
Toyoki 18 2016) 201281935 | BL14B2 J)Vbk 288 | X-ray Absorption Near-Edge Structures of LiMn204 and
35822 Okumura 17827-17830 - LiNiosMn1504 Spinel Oxides for Lithium-lon Batteries: the First-
201481238 BLO1B1 B SR Principles Calculation Study
36006 Satoshi Abe 20 (2018) 2015B1044 | BL32XU Neagisd Structure of in Cell Protein Crystals Containing Organometallic
2086-2989 2016A2551 | BL32XU % &S | Complexes
Band Bending and Dipole Effect at Interface of Metal-
36011 Shunsuke 20 (2018) 2013A1014 | BL47XU #H I 55 | Nanoparticles and TiO2 Directly Observed by Angular-Resolved
Sato 11342-11346 e
Hard X-ray Photoemission Spectroscopy
2013A4908 BL15XU 1)l &
Chulho 20 (2018) ; Size Effects on Rhodium Nanoparticles Related to Hydrogen-
36290 | o 1518315191 2016A1292 | BLO4B2 RS | o rage Ca abilty
9 201681033 | BLO1B1 iRH &5 age~ap
Angewandte Chemie International Edition
Fenglong 57 (2018) 2015A1319 | BLO2B2 Ul &= Solid-Solution Alloy Nanoparticles of the Immiscible Iridium-
35852 Wan 4505-4509 Copper System with a Wide Composition Range for Enhanced
9 201581339 BL0O2B2 gLl Electrocatalytic Applications
2016A1036 | BL02B2 IRA &
35006 Noriaki 56 (2017) 201681220 | BL02B2 IR #2 | Electrically Activated Conductivity and White Light Emission of a
Ozaki 11196-11202 2015A1490 | BL02B2 IRA #2 | Hydrocarbon Nanoring-lodine Assembly
2016B1272 | BLO2B2 BlE =5
200986920 | BL44XU 5 B
2011B1060 | BL38B1 5 B
2012A6721 | BL44XU 5 B
36401 Naoki 57 (2018) 201286721 | BL44XU 4EH Ef | Direct Participation of a Peripheral Side Chain of a Corrin Ring
Shibata 7830-7835 2014A6925 | BL44XU S5 Bt | in Coenzyme Biz Catalysis
201486925 | BL44XU 5 B
2017A2538 | BL26B1 5 B
2017A2538 | BL41XU 5 B
Journal of Alloys and Compounds
Natsuumi 750 (2018) — Synthesis, Crystal Structure and Optical Absorption of
85021 | L ohashi | 409413 2017B1211 | BLO2B2 -HE NalnS.Sex
» . | 750(2018) ’ ; Interstitial-Atom-Induced Phase Transformation upon
35951 Kouiji Sakaki 3341 2014A3785 | BL22XU | Kim Hyunjeong Hydrogenation in Vanadium
2015A1976 | BL46XU KO 8
2015B1625 | BL46XU KO E
2016A1544 | BL46XU KO 8
as00q | TEKAVUK 750 (2018) 2016A1771 | BL46XU KO S8 | Fabrication of L1o-FeNi Phase by Sputtering with Rapid
Tashiro 164-170 2016B1596 | BL46XU 7K 548 | Thermal Annealing
2017A1600 | BL46XU KO E
2017A1784 | BL46XU KO g
201580901 | BL13XU TE Kty
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2015B4700 BL15XU H N
Hikaru 122 (2017) = L: f\\:F Effects of Phase Fraction on Superconductivity of Low-Valence
35888 Kurokawa 055302 2016A4700 | BL1SXU = A Eutectic Titanate Films
2016B4700 | BL15XU = AT
Takashi 123 (2018) e == Characterization of the ScCAIMgO4 Cleaving Layer by X-ray
36123 Hanada 205305 201481463 | BL13XU e | Crystal Truncation Rod Scattering
2017A1660 BLO2B2 | Kim Sangwook
36245 Sangwook 122 (2017) 2016B1537 | BL02B2 FH 8% Structural and Electrical Characteristics of Potential Candidate
Kim 164105 2016B0074 | BL02B2 e TETF | Lead-Free BiFeOs-BaTiOs Piezoelectric Ceramics
2016A1401 | BL02B2 IR &5
The Journal of Biochemistry
2014B1321 | BL26B1 =tk xX=
2014B6948 BL44XU =k x=
Hiroyuki 163 (2018) — X: Crystal Structure of an Aldehyde Oxidase from Methylobacillus
35847 Uchida 321-328 2015A6539 BL44XU =t xX= sp. KY4400
201586539 | BL44XU | =F %= | P
2004B0851 BL38B1 =t xX=
Yukiko 151 (2012) A New Structural Insight into Differential Interaction of
35919 Sakakibara | 483-499 2011B6500 | BL44XU TS| Cyanobacterial and Plant Ferredoxins with Nitrite Reductase as
Revealed by NMR and X-ray Crystallographic Studies
35036 | Jinsue So 158 (2015) 2013A6500 | BL44XU II'F 58 | Low pH-Driven Folding of WW45-SARAH Domain Leads to
"9 | 181-188 201386500 | BL44XU I %45 | Stabilization of the WW45-Mst2 Complex
Journal of Materials Chemistry A
Shinichi 5(2017) = The Crystal Structure and Sodium Disorder of High-
35816 Nishimura 25025-25030 2014A1196 BLO2B2 P 5 Temperature Polymorph B-NasPS4
201381240 | BLO2B2 i B
36107 Atsushi 6(2018) 2014A1317 | BL02B2 pliv: - Selective Molecular-Gating Adsorption in a Novel Copper-
Kondo 5910-5918 2014B1110 | BL02B2 Pl 3= Based Metal-Organic Framework
2016A1181 | BLO2B2 i B
Soo Won 5(2017) Cumulative Gain in Organic Solar Cells by using Multiple Optical
36360 ||\ 10347-10354 2016B1875 | BL46XU BIR & Nanopatiems
Journal of Physics: Condensed Matter
2014B7473 | BLO7LSU AR i
201587401 | BLO7LSU AR i
Interface El i Topological Insulator—
30060 | Yoyakibota | 20 [oorsaraor | Lonisu | i | Ineece Blctonc Siucure atthe Topogel st
201487401 | BLO7LSU | #AM i 9
2014A7401 | BLO7LSU AR i
’ 30(2018) - Charge and Orbital Orders and Structural Instability in High-
36100 | LeiZhang 074003 2016B4504 | BL15XU iR —R Pressure Quadruple Perovskite CeCuMnOr2
2012A1156 | BL35XU & MR
) 2012A1155 | BL28B2 & MR i ! ) ! . .
36390 mlilisanon 22 If_((;; 8) 2012A1154 BLO4B2 T :::Tfoli?s:: ggsomaly Accompanying Anti-Crossing Behaviour
2009B1286 | BL35XU | & %he aue e
200580414 | BL04B2 & MR
Physica B
- (201.8) ) 2015A1557 BL40B2 T KIS Protective Action of Trehalose and Glucose on Protein
35865 Satoshi Ajito | Available online H ion Shell Clarif ina X N Scatteri
23 Mar. 2018 2017A1435 | BL40B2 T s ydration Shell Clarified by using X-ray and Neutron Scattering
201581301 | BL10XU IR FX | Valence Fluctuating Compound a-YbAIB4 Studied by 174Yb
Momoko 536 (2018) . : . .
35975 Oura 162-164 2015A1458 | BLO9XU IR FXK | Mdssbauer Spectroscopy and X-ray Diffraction using
2016A1363 | BLO9XU )Wk k| Synchrotron Radiation
35978 Ta{(gyukl 536 (2018) 2014B1117 BLOZB? B Magnetic Propfe.mes of GAMnOs Nanoparticles Embedded in
Tajiri 111-114 Mesoporous Silica
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2015 IEEE 65th Electronic Components and Technology Conference (ECTC)
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(2015) Mariappan Development qf Highly-Reliable Microbump Bonding
36280 Yuka lto 336.341 2014B1446 | BL13XU Murugesan Technology using Self-Assembly of NCF-Covered KGDs and
9 Multi-Layer 3D Stacking Challenges
Makoto (2015) Mariappan Three-dimensional Integration Technology for Sensor
36293 Motoyoshi 1365-1370 201481467 | BL2OXU Murugesan | Application using 5-#mpitch Au Cone Bump Connections
ACS Applied Energy Materials
36243 | MasaruKato | | (2018) 201683631 | BL14B1 hEE & Incomporation of Muttinuclear Copper Active Sites into Nitrogen-
2358-2364 2017A3631 | BL14B1 gk & Doped Graphene for Electrochemical Oxygen Reduction
Kazuhiko 1(2018) New Precursor Route Using a Compositionally Flexible Layered
36264 2017B1265 | BL02B2 B ZAKE8 | Oxide and Nanosheets for Improved Nitrogen Doping and
Maeda 1734-1741 . .
Photocatalytic Activity
Acta Crystallographica Section D
2011A6500 | BL44XU T SRt
35032 Saehae 70 (2014) 2011B6500 | BL44XU IWF R | Structural Basis for the Selective Nuclear Import of the C2H2
Choi 1050-1060 2012A6500 | BL44XU LT SR | Zinc-Finger Protein Snail by Importin B
201286500 | BL44XU W SRt
201286500 | BL44XU T SRt
" Functi Al is of Hikeshi, a New Nucl
35934 | Jinsue Song Z;ff;;) 2013A6500 | BL44XU | T 50 i::f;“ri ?;e;thgni ;glsys's orriieshi, a Rew Ruciear
201386500 | BL44XU W SRt po P
Acta Materialia
2011B1333 | BL02B2 i &
2013A1011 | BL0O2B2 BE A
2013A1894 | BL02B2 i BE
36216 | Naruki Tsui 154 (2018) 201381012 | BL02B2 EEH Temperature Dependence of the Crystal Structures and Phase
| o532 2014A1017 | BL02B2 BEH Fractions of Secondary Phases in a Nd-Fe-B Sintered Magnet
201481009 | BL02B2 BE A
2015A1225 | BL04B2 iy #th
2015A1007 | BL02B2 BE A
201580901 BL13XU T ity Enhanceme.nt. of Current-PerpendlcgIar-to-PIane Qant
L 142 (2018) Magnetoresistive Outputs by Improving B2-order in
36278 Songtan Li 49-57 Polycrystalline Cox(MnosFeos)Ge Heusler Alloy Films with the
W A 6Feo.
2016A1158 | BL13XU B 1305 Insertion of Amorphous CoFeBTa Underlayer
Applied Physics Letters
2013A4605 | BL15XU T2 #&
35851 Makoto 112(2018) 2012A4600 | BL15XU FE —91 | Unexpected Metal-Insulator Transition in Thick Cas»xSrVOs
Takayanagi | 133106 201384605 | BL15XU 1= #E Film on SrTiOs (100) Single Crystal
2016B4605 | BL15XU T2 #&
] 2016A1578 | BL25SU & A i . N o
36263 'Ii)/lz;lrsiuke 1 ; .12 6(321 8) 201681652 | BL25SU g, gt:)rrfz:e Characterization of Nano-Facet Nitridation at SiC(1100)
2017A1631 | BL25SU &AW
Bioorganic and Medicinal Chemistry
2012B6700 | BL44XU KB XHE
35083 Yasuhiro 23 (2015) 2013A6700 | BL44XU AEF £F | Fused-Ring Structure of Decahydroisoquinolin as a Novel
Shimamoto | 876-890 201386700 | BL44XU KE =H Scaffold for SARS 3CL Protease Inhibitors
2012A6500 | BL44XU T SRt
2012B6700 | BL44XU b
Yasunao 23 (2015) 15 : Evaluation of Transition-State Mimics in a Superior BACE 1
35937 Hattori 5626-5640 2013A6700 | BL44XU 1% X8 Cleavage Sequence as Peptide-Mimetic BACE1 Inhibitors
201386700 | BL44XU KB XHE age=ed P
Chemical Science-1
36307 Masahiro 9 (2018) 2016A2743 | BL38B1 BES #EA | Crystal Structure and Functional Analysis of Large-Terpene
Fujihashi 3754-3758 2016B2723 | BL26B1 BEE %= | Synthases Belonging to a Newly Found Subclass
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2017B1171 | BLO1B1 He 15
201681098 | BLO1B1 Ha 15
35974 | Pampansu | 22019 2017A1790 | BL14B2 E# TIE | Covalent Triazine Framework Modified with Coordinatively-
Pal 3941-3947 2016B1696 | BLO1B1 =i RiES Unsaturated Co or Ni Atoms for Coz Electrochemical Reduction
2016A1464 | BLO1B1 He 15
2016A1120 | BLO1B1 Ha 15
Chemistry - A European Journal
2015A1717 | BL14B2 FlIRESS " ) ) L
2016B1617 | BL14B2 i %= P d
24 2018) Transformation of Perovskite BaBiOg into Layered BaBiOzs
36387 Hong Li 8875-8882 2017B1309 BL0O2B2 | SunHong-Tao | Crystals Featuring Unusual Chemical Bonding and
Luminescence
Chemistry Letters
2016A1549 | BL14B2 Bt it
2015B1770 | BL14B2 2l A&
Kazuki 47 (2018) 2016A1680 | BL14B2 A A ) ) o
= Ligand- I h f Ag(l)- ! L
35839 Maeda 532535 201681766 BL14B2 =i= (B igand-Controlled Behavior of Ag(l)-rt Complex as o-Lewis Acid
2017A1700 | BL14B2 HiIER S
2017B1748 | BL14B2 =5 In
2015A0118 | BLO1B1 =iE =X
. 47 (2018) _:_ﬁ — Influence of Acidification on Carbonate Sediments of Majuro
35950 | Lisalto 566560 2015A0118 | BL27SU SN Atoll. Marshal Islands
2015A0118 | BL37XU =t A '
CrystEngComm
2014A1640 | BL38B1 EAH F
2014B1735 | BL38B1 EAH F
5064 | Fumiko 20 (2018) 2015A1651 | BL38B1 A fBX | Magnetically Textured Powders—an Altemative to Single-
Kimura 861-872 2014B1992 | BL26B2 AAt {BX | Crystal and Powder X-ray Diffraction Methods
2017B4001 | BL12B2 A BA
2017B4140 | BL12B2 A BA
2016B4502 | BL15XU RE &5
2017A4504 | BL15XU | Lou Yanfang
2016B1027 | BL28B2 RA B8 Svnchrotron Xorav Diffracion Characterization of the Inherit
9 2861-2867 201681081 | BLISXU | kM 165 P
Substrates
2017A1030 | BL20B2 RE &5
2017A1033 | BL13XU RE &5
201781029 | BL20B2 R &5
Environmental Pollution
225 (2017) Selenium Speciation in Seleniferous Agricultural Soils under
36050 | HaiboQin 361-360 2014A1416 | BL37XU =iE 32K | Different Cropping Systems using Sequential Extraction and X-
ray Absorption Spectroscopy
Yohey 238 (2018) - Redox Changes in Speciation and Solubility of Arsenic in Paddy
36239 Hashimoto 617-623 201681181 BLOTBI ok Soils as Affected by Sulfur Concentrations
Gels
2015A1852 | BL46XU E RIER
201581924 | BL46XU E RIER ) ) .
oo [t |scory  [avanier | euio | g | o St S oo ot Oty
Murase 44 201581782 | BL19B2 | AT HeAR Dimg'cﬁon y=omp arapny Y
2016A1811 | BL19B2 NT 5K
201581489 | BL40B2 T HE
2011A1159 | BL40B2 w0 B8
36396 Kyoko 4(2018) 2011B1277 | BL40B2 7% HEA | Gelation and Structural Formation of Amylose by In Situ
Yamamoto | 57 2012A1236 | BL40B2 & B Neutralization as Observed by Small-Angle X-ray Scattering
2017B1249 | BL40B2 w0 B8
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Journal of Archaeological Science: Reports
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2013A1864 | BLOSW /AR IEA | Ancient Glassware Travelled the Silk Road: Nondestructive X-
35842 Yoshinari 17 (2018) 2013B1865 BLOBW AV NIEPN ray Fluorescence Analysis of Tiny Glass Fragments Believed to
Abe 212-219 2014B1493 | BLO8W P R be Sampled from Glassware Excavated from Niizawa Senzuka
2015A1898 BLOBW i R Tumulus No. 126, Japan
2016A1708 | BLOSW FER st
o 2014B1493 BLOSW i R Ancient Glassware Travelled the Silk Road: Nondestructive X-
Yoshinari 20 (2018) —y .

36151 Abe 362368 2016B1810 BLOBW FArss &t ray Fluorescence Analysis of a Fragment of a Facet-Cut Glass
2017A1727 BLOSW BrIER Eth Vessel Collected at Kamigamo Shrine in Kyoto, Japan
2017B1766 | BLOSW FER st

Journal of Molecular Biology
Yosuke 428 (2016) Syt Structural Change in the Dynein Stalk Region Associated with
35915 Nishikawa 1886-1896 201586500 BLA4XU LI SR Two Different Affinities for the Microtubule
Yosuke 426 (2014) s ) ) ! .
35917 Nishikawa 3030-9045 2014A6500 | BL44XU IIF S | Structure of the Entire Stalk Region of the Dynein Motor Domain
The Journal of Physical Chemistry C
35910 Ryota 122 (2018) 2015A4911 BL15XU A S Potential Dependence of the Buckling Structure of the Interfacial
Hayashi 7795-7800 201584903 | BL15XU R J¥75 | Water Bilayer on a Graphene Electrode
2012A7426 | BLO7LSU | /IVE f—
Kenich 122 2018) 201287433 | BLO7LSU /)VE f#— | Correlation between Photocatalytic Activity and Carrier Lifetime:

36000 O:a\(/:va 9562-9569 2013A7444 | BLO7LSU /IVE f— | Acetic Acid on Single-Crystal Surfaces of Anatase and Rutile
2014A7463 | BLO7LSU | /INE fE— | TiO:
2015A7487 | BLO7LSU | /IVE f—

Journal of Solid State Chemistry
Hiroaki 262 (2018) Electrochemical Reaction Mechanisms under Various Charge-
35930 . 2014A3622 | BL14B1 8 =B Discharge Operating Conditions for Li12Nio.13Mnos4Coo.1302 in a
Konishi 294-300 L
Lithium-lon Battery
36398 | Yui lshi 265 (2018) 2016B1366 | BL02B2 A0 25 Incommensurate Phase of the Stuffed Tridymite Derivative
314-318 2017A1277 | BLO2B2 WO #& | BaSrFesOs
Journal of the American Chemical Society
Tsunetomo | 140 (2018) 2017B4907 | BL15XU & 5B e : !
Al lex | llic AlisF

35820 Yamada 3838-3841 201684907 | BL15XU &7 1B Probing Single Pt Atoms in Complex Intermetallic AlisFes
201381659 | BLO1B1 =il & ) ) )

seoe2 | O 140 (2018) 201281527 | BL28B2 | Wik BiF] Sjl(fjait mﬁlﬂcﬁd Ifovr:nnr;ﬁcgmmh;cicer?aﬁis's’:nejn?ﬁtﬁcsaﬁgd

Takahata 6640-6647 2013A1411 | BLO4B2 7S 3R :
ST Surface Plasmon Resonance
2016B0908 | BLO1B1 Ak 188D
Journal of the Electrochemical Society
Taisi 165 (2018) Analysis of the Anode Reaction of Solid Oxide Electrolyzer Cells
36039 ) 2017B1288 | BLO1B1 BN FHiE | with BaZro4CeosYo20ss Electrolytes and SmosSrosCoOss
Kobayashi F342-F349
Anodes
WenWen 165 (2018) - LissNi1aM01502 - LiNit2Mni202 Binary System as High Capacity
B
36108 Zhao A1357-A1362 201781218 BLO2B2 BA EH Positive Electrode Materials for Rechargeable Lithium Batteries
Molecular Cell
Hidekazu 58 (2015) Syt A Diffraction-Quality Protein Crystal Processed as an
35935 Tutsu 186193 2011B6500 | BL44XU T SRt Autophagic Cargo
36051 Mari 65 (2017) 2015A0119 | BL41XU AN B Crystal Structure of the Minimal Cas9 from Campylobacter jejuni
Yamada 1109-1121 TEh BL32XU Reveals the Molecular Diversity in the CRISPR-Cas9 Systems
&Y (Journal of the Japanese Society for Synchrotron Radiation Research)
2010A1104 | BL27SU BRI HER ! ! . -
35956 i:rsT:J::oﬁ g; -(125)11 8) 201081198 | BL27SU B8l o E);fnar:zwg] \tl?ri :rr::rt:ter of Soft X-ray Science by Diversified
2011A1780 | BL27SU BRI HEh P
o 2009A1607 | BL39XU X B
Hiroyuki 29 (2016) = . . . .
36164 ) 2009B1586 | BL39XU KB B Multiscale Structural Study using Scanning X-ray Microscope
Ohsumi 143-149 = BLI9LXU
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2014 IEEE International Electron Devices Meeting
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(2015) Mariappan Highly Dependable 3-D Stacked Multicore Processor System
. . S D
36281 K. W.Lee 28.6.1-28.6.4 2014B1467 | BL20XU Murugesan Module Fabricated using Reconfigured Multichip-on-Wafer 3-

Integration Technology

2014 International 3D Systems Integration Conference (3DIC)

36296

Murugesan
Mariappan

(2014
14

2013B1763

BL13XU

Mariappan
Murugesan

Micro-XRD Investigation of Fine-Pitch Cu-TSV Induced
Thermo-Mechanical Stress in High-Density 3D-LSI

2016 27th Annual SEMI Advanced Semiconductor Manufacturing Conference (ASME)

Murugesan | (2016) Mariappan Non-Conductive Film Underfill for 3D Integration of 20 pm-Thick
36204 Mariappan 466-471 201481446 | BL1SXU Murugesan | LSI Wafers with Fine Cu-TSVs
ACS Applied Materials and Interfaces
Cs4PbBre/CsPbBrs Perovskite Composites with Near-Unity
Ya-Meng 10 (2018) g Luminescence Quantum Yield: Large-Scale Synthesis,
36221 Chen 15905-15912 201681205 BLO2B2 | SunHong Tao Luminescence and Formation Mechanism, and White Light-
Emitting Diode Application
ACS Catalysis
Satoshi 8 (2018) 2017A1822 BL14B2 ElRES:S Immobilization of a Molybdenum Complex on Bipyridine-Based
36046 a.os — Periodic Mesoporous Organosilica and Its Catalytic Activity for
Ishikawa 4160-4169 201781633 | BL14B2 Al 58 Epoxidation of Olefins
ACS Chemical Biology
36306 Ryuhei 12(2017) 2016A2743 | BL38B1 BHE HE5  | Structural Study on the Reaction Mechanism of a Free Serine
Nagata 1514-1523 2016B2723 | BL26B1 BEE HE | Kinase Involved in Cysteine Biosynthesis
ACS Combinatorial Science
A High Performance Platform Based on cDNA Display for
35818 Ir\\lﬂqharr(;rged 1?7(210;96 ) 2014B1344 | BL40XU QIR T Efficient Synthesis of Protein Fusions and Accelerated Directed
aimudain Evolution
Advanced Biosystems
36056 "X:jr_:::(iwi '127(‘381 % 2017A4912 | BL15XU C;;:]C:?s Encapsulation of Plant Viral Particles in Calcite Crystals
Advanced Functional Materials
2016A1308 BLO2B2 S = .
36240 Suguru 28 (2018) 28 1 28 1269 BLO2B2 ?;E zg Femroelectric SraZr-07: Competition between Hybrid Improper
Yoshida 1801856 2017A1357 BLO2B2 E‘ZEE =5 Ferroelectric and Antiferroelectroc Mechanisms
203 A
Advanced Materials
Xiaob 29 (201 Supramolecular Nanostructures of Chiral Perylene Diimides
36275 Sf: ° . (55 o 2? 2015B1241 | BLOZ2B2 | %A fEA | with Amplified Chiralty for High-Performance Chiroptical
"9 Sensing
Advanced Materials Interfaces
35058 Yasuo 5(2018) 2015A1685 | BL46XU il =% | Temperature Dependent Epitaxial Growth of Ceo Overlayers on
Nakayama | 1800084 201581624 | BL46XU fil) =4 | Single Crystal Pentacene
Advances in Bioscience and Biotechnology
2016B6615 | BL44XU Jtrr R2IE
2016A6615 | BL44XU JtFr 2B
36002 Kengo 09 (2018) 2015A6516 | BL44XU JLAR #BIE | Expression, Purification and Crystallization of Thermostable
Kitadokoro | 84925 201586516 | BL44XU JEFr #2fE | Mutant of Cutinase Est1 from Thermobifida alba
2017A6716 | BL44XU Jtrr 2B
2017B6716 | BL44XU JtFr 2B
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2013A1466 BL04B2 Tl A
2014B2055 | BL27SU BRI HER
36041 Osamu 8 (2018) 2015A2039 | BL27SU #A 46 | XANES Spectra of Forsterite in Crystal, Surface, and
Takahashi | 025107 201581984 | BL27SU 78I HEE | Amorphous States
201681133 | BL27SU BRI HER
2017B1140 | BL27SU BRI HER
AIP Conference Proceedings
Masahiko 1741 (2016) 2013A4500 | BL15XU A = R|etvelt. Analysis using Powder Diffraction Data with Anomalous
36152 Scattering Effect Obtained by Focused Beam Flat Sample
Tanaka 050019 2012B4504 | BL15XU | HEH #Z | Method
Biochemistry
. 54 (2015) g X-ray Structure and Nuclear Magnetic Resonance Analysis of the
35916 Risa Mutoh 6052-6061 2015A6500 | BL44XU LI SR Interaction Sites of the Ga-Substituted Cyanobacterial Ferrodoxin
Biochimica et Biophysica Acta
35848 Masayuki 1866 (2018) 2004A0715 | BL41XU =k xX= Structural and Thermodynamic Characterization of Endo-1,3-3-
Oda 415-425 2004B0285 | BL38B1 =k x= glucanase: Insights into the Substrate Recognition Mechanism
Biophysical Reviews
- 10 (2018) - ) . )
35912 | Akiyuki Toda 677686 2017A6500 | BL44XU I Rt | Structural Atlas of Dynein Motors at Atomic Resolution
Biophysics and Physicobiology
2004A0583 | BL45XU B e
200580267 | BL45XU B e
2006A1427 BL45XU B B2
Hiroyuki 15 (2018) EZ'K %ﬁ Effects of Myosin Inhibitors on the X-ray Diffraction Patterns of
35986 Iwamoto 111-120 2013A1431 BLASXY a4 #2 Relaxed and Calcium-Activated Rabbit Skeletal Muscle Fibers
201381333 | BL45XU B e
2017A1214 | BL45XU BX e
2017B1212 | BL45XU BX e
Carbohydrate Polymers
35873 Paavg 190 (2018) 201581096 BLAOB2 | Pentiia Paavo Enzy.matlc Hydrolysis of Biomimetic Bacterial Cellulose—-
Penttila 95-102 Hemicellulose Composites
Catalysis Letters
2005A0451 | BLO1B1 EEZN
2010B1014 | BLO1B1 5 R
2010B1017 | BL40OXU 5 R
2011A1031 | BLO1B1 5 R
2011A1033 | BL40OXU 5 R
2011B1015 | BLO1B1 L FZ
2011B1017 | BL40OXU L FZ
36125 Nozomu 148 (2018) 2012A1013 | BL40XU 1L FIZ | Structural Kinetics of Cathode Events on Polymer Electrolyte
Ishiguro 1597-1609 2012A1014 | BLO1B1 1L FE Fuel Cell Catalysis Studied by Operando Time-Resolved XAFS
2013A7820 | BL36XU [ FESEN
201387820 | BL36XU EEZN
201387821 | BL36XU [ FESEN
2014A7820 | BL36XU EEZN
2014B7820 | BL36XU EEZN
2015A7820 | BL36XU FER
201587820 | BL36XU EEZN
Catalysis Science & Technology
Yasutaka 8(2018) _ Catalytic Combl.JStIOI’\ of Diesel Soot over Ee and Ag-doped
35889 201781081 | BLO1B1 2R FE | Manganese Oxides: Role of Heteroatoms in the Catalytic
Kuwahara 1905-1914

Performances
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36038 Yuki 8(2018) 201687902 | BL36XU B8 &= | A Demonstration of Pt Ls-Edge EXAFS Free from Au Ls-Edge
Wakisaka 204 2016A7902 | BL36XU #i2 ;&= | Using Log-Spiral Bent Crystal Laue Analyzers
Cell Reports
2015A1072 | BL41XU AR . ' ! o
cotos | irua | 5E00. ooty [ manu | oo | (oS ot s s o
2017B6707 | BL44XU K 4 e
Ceramics International
Shao-Chieh | 43 (2017) Chang Synthesis of MnOx/Reduced Graphene Oxide Nanocomposite
35876 Weng 4873-4879 201484141 BL1282 Chia-Chin as an Anode Electrode for Lithium-lon Batteries
Chemistry - An Asian Journal
13 (2018) Construction of a Triangle-Shaped Trimer and a Tetrahedron
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