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Long-term Proposal Report 1
Energy scanning X-ray diffraction study of extraterrestrial materials
using synchrotron radiation

Project Leader: Michael Zolensky'
Other Team members: Kazumasa Ohsumi’, Takashi Mikouchi’,
Kenji Hagiya*, Naoto Yagi’, Yasuko Terada®, Mutsumi Komatsu’

'NASA Johnson Space Center, Houston, USA

*Japan Synchrotron Radiation Research Institute (JASRI)/SPring-8, Hyogo, Japan

*School of Science, The University of Tokyo, Tokyo, Japan

*Graduate School of Life Science, University of Hyogo, Hyogo, Japan

*Waseda Institute for Advanced Study, Tokyo, Japan

Introduction

In order to understand the birth and evolution of the
solar system, it is essential to analyze extraterrestrial
materials such as meteorites, lunar samples, Stardust
mission comet Wild-2 dust and Hayabusa mission asteroid
Itokawa samples. Because many of these samples were
formed under extreme conditions quite different from the
present earth, they often contain minerals rarely found
on the earth. However, these extraterrestrial samples are
usually available only in small quantities, which makes it
difficult to fully characterize these rare minerals. Recently,
analysis of extraterrestrial materials is mainly focused
on chemical characteristics such as chemical and isotope
compositions, and unfortunately, crystallographic data of
these extraterrestrial materials are missing in most cases.
This is mainly because these rare minerals are small and it
is difficult to obtain diffraction data. However, the crystal
structures of such rare and small minerals record critical
information about their formation conditions in the early
solar system because they are often present as several
polymorphs formed at certain pressure vs. temperature
conditions, and they require characterization at the highest
possible resolution. We achieved many of the originally
proposed goals, and were able to add new subtasks when
important new meteorites became available. We were
able to measure the crystal lattice parameters of several

Hayabusa mission grains.

X-ray Diffraction at SPring-8

We have been working for the past three years on
synchrotron radiation X-ray diffraction (SXRD) studies
at SPring-8 beamline 37XU (Proposal No. 2011A0035-
2013B0035), employing a micro-beam diameter as small
as 1 wm at SPring-8. SXRD is useful when combined
with other analytical techniques such as synchrotron
X-ray fluorescence (SXRF) and synchrotron based X-ray
computed microtomography (SXRCT) determining
chemical compositions and physical properties at the
nano scale. We use a stationary sample method and
polychromatic X-rays because the irradiated area of the
sample is always the same and fixed, meaning that all
diffraction spots occur from the same area of the sample. In
beam line 37XU an undulator is installed and its radiation
is further monochromatized using a Si(111) double-crystal
monochromator. The X-ray energy is automatically
adjusted by changing the undulator gap and the angle of a
monochromator. A Kirkpatrick and Baez mirror is situated
upstream of the sample giving a beam size of 0.7(V) x
2(H) mm” at the sample position. Diffraction patterns are
collected on the two-dimensional detector (CMOS Flat
panel detector, Hamamatsu Photonics K.K.). The samples
are attached to an XYZ-stage, and the target micro area in
the sample was adjusted on the micro-beam position under
an optical microscope. We applied energies from 30.00 to
20.00 keV (I = 04133 - 0.6199 A) at increments of 40 eV

SPring-8 FIAE& 1§ 2014 £11 B 309
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with each exposure time being 0.5 seconds. The instrument
parameters were calculated from the coordinates on the
Debye-Scherrer rings in the diffraction pattern of Si powder
(NIST 640c¢) taken at 30 keV and the values were used for
further analysis'"*. We used 72 eight hour shifts over the
three year period 2009 - 2013.

Sutter’s Mill Meteorite

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

surprising result™ ¥

. The most interesting result has been
the identification of the mineral oldhamite (CaS) (Figure 1),
which is found exclusively in the most reduced meteorites,
whereas the bulk of the Sutter’s Mill meteorite is very
oxidized. This result indicates a mechanical mixing (though
impacts) of oxidized and reduced asteroids early in solar

system history.

Oldhamite
~ powder ring
pattern

d Wl

6
100
62
3
20
8
20
14

Figure 1. Oldhamite (CaS) in the Sutter’s Mill
meteorite. (a) Secondary electron
image of oldahamite grain in situ.
Scale bar measures 1 um. (b) Optical
image of separated oldhamite grain
before XRD analysis. (c) Resultant
powder XRD pattern, compared to
calculated pattern for oldhamite.

Itokawa Samples
We made critical structural analyses of dust samples
of asteroid Itokawa returned to Earth by the Hayabusa

310 SPring-8 Information~Vol.19 No.4 NOVEMBER 2014

mission. We made SXRD crystal structure and unit cell
measurements of analogous meteorites as standards. The
degree of crystallite crystallinity significantly varies within
individual grains, a hallmark of shock metamorphism
(Figure 2), with diffraction spots which would normally
be circular spots becoming smeared out and diffuse due to
atomic disorder. These have been the first crystallographic
analysis of loose asteroid regolith grains, and permit us
for the first time to definitely link one class of meteorites
(ordinary chondrites) to one class of asteroids (S class) and
understand for the first time how regolith processes have

modified the mineralogies of asteroid materials® .
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Figure 2. Laue pattern of ltokawa olivine obtained

by superimposing 251 patterns taken with
monochromatic X-rays between 20.00 -
30.00 keV. The resultant 34 diffraction
spots of the olivine crystal are indicated
by open circles. Some spots are also
indicated with their indices. Non-circular
diffraction spots reveal the degree of
shock experienced by the olivine grain.

Early Lunar Impactors

We made critical mineralogical identifications of
surviving pieces of late impactors hitting the Moon, as
a text of models of the origin and early history of the
terrestrial planets. These impactor fragments indicate

primitive asteroids were common Earth-Moon crossing



impactors during the latter stages of the basin-forming
epoch, opening a new window into the collisional processes
that shaped the Earth at the dawn of life""”'.

Chelyabinsk Meteorite

We made analysis of the shock state of olivine in
the Chelyabinsk meteorite, which fell in 2012, injuring
more than 1,000 persons. Chelyabinsk turns out to be a
moderately-shocked meteorite, but clearly records at least
3 separate shock events spanning 4.5 billion years"". Our
work thus supports parallel investigations of the impact

record of the asteroid belt.

Amoeboid Olivine Aggregates

We made preliminary crystallographic and structural
analyses of amoeboid olivine aggregates (AOAs) in
carbonaceous chondrites that are sensitive indicators of
condensation conditions in the solar nebula and parent body

alteration/metamorphic processes' > .

Comet Wild-2 Grains

We made crystallographic measurements of olivine
and pyroxene crystals which dominate the Comet Wild-
2 samples returned to Earth by the Stardust mission'.
We measured cell dimensions olivine in the coarse-
grained terminal particles of Stardust aerogel tracks and
a comprehensive dataset of analogous olivine grains (5
- 30 um) isolated in chondrite matrix. The results have
completely changed our understanding of the origin and

evolution of the outer solar nebula.

Conclusions

The results of our varied analyses do not permit many
final conclusions to be drawn, since most of these are for
research that is still in progress. However we can conclude
that SXRD is a very powerful, still underutilized tool in
planetary science. For certain investigations, such as those
we have presented here, SXRD is the only way to make
progress, particularly since the technique is essentially
nondestructive, preserving these tiny precious, and
frequently unique samples for future investigations. We
can also conclude that the Wild-2 and Itokawa samples
were much more diverse than was expected, and that we
should be prepared for similar surprises with every future

sample return mission. Our investigation of the lunar

samples demonstrated that even after more than 40 years
of study those samples are not well understood, and also
that with each new return of astromaterials we can expect
to look again at previously collected samples and see new
dimensions in the rocks. The work on Chelyabinsk points
out a powerful reason to have active, long-term SPring-8
proposals, because this permitted us to quickly make the
necessary measurements on this unexpected sample in the
brief time before the sample interacted with the terrestrial

atmosphere.
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WO E I T TR EZHS I L, 2. %
fil I o 2 Rt XHREIT O 77— & 2> & KA D
&G DHEICHE D AT, 51T, 2I0REIC X
% pn HEEFEAROIRA IO EHGERR O REERHG .
G b 7 v 2 R Y TEEGHETE O REE &SR [ IR
I HPRAT, AHCid, ERLL 72500 & HARE
e EHR %2 FENT B,

2. In situ 2D-GIXD AIE A #¥ B IEEE DR

% [1]

A B AR o R Rl L o 2D-GIXD HlE % 17
9 7z D IHEBLL 2o /N R B 2R S B E o MBS
B ZK21ZRT, YT LVE A L2D-GIXD #l
T, B AR R e U ORI T o
Too XD A AT IEARGE T 120§ 2 43 S AL
TH20.12° & L, [P & 7z XFkiF 2 Rook 28
TRl I Nz, WA AN E—L D84 XL T+
LFX¥—1x, 0.1 mm (z /5A) x 1 mm (xy fia) &
12.40 keV (3R 1.00 A) TH -7, 2RICHHI%E
DZIEHNIZ, AT 20Icx L TIZIFEEICHE L
Tw3,

BEZEREMEEIE, 7 X —k L EY vy I —,
KRB 7 BREFT 23 R & 2 AR &L X
%2 X % Be Bihor, MR Z BE 9 % MR A
F=UWah ORI NTwE, REh, HEF %
YN=WNIF, A= LRy TS =R TRy T
DPERIZ & 5 T4.0 x 10* Pa FLE D B EL4LRAEIC
RIS, BORBERRDSNDL T=F X —F —~
DIFEZMINE L T B0, F 2o N=KIEKIZ7
LIBIC L, BE7 7 v CEHLBRINRDERZ S >
FRES ORI T 72 B & b EEORE{LZ X -
7oo REHEEO2EIZ400 mm BRETHH, =
FRA=F—DT7—LBETWT LI LR VEIHIC
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20 DR ERE) RS SR S . 20K BT
T EMTE AL L, AEPEEES X,k
26 FICHANT TR I o, il FElo 3 L
WCHERE T 2, A BEET 29 v 7V AT =PI
&, HEDOMEHD S v 7 A5 v e —% — L EBGEX
Ao, + 7Y A8 RGN O BE A1
BEHBINTwE, 2k b, 2D-GIXD HIE &
[ 1§ 12 785 vh o FEBOIN B & BB — B 1 o Gl A3 vl R
o Tw3,
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-50, 25, 75°C<T, V¥ B JE1.0, 5.0, 15, 50
nm DHDTH 5, KOt & Hilix, 2Nzl
DIE AT &N T RO BT f20 & 260, Th 5,
Ry ¥ Xy OEIEH E NIV 7O T8 A —5 —
2o, MIZRTE)ICERBNEERMTITE 2L
WTE S, MEMD I 7 —1E8%E hkl, L7 HD
T8 hkly, £ FR L T3, -50°CTIE, FEEDT
xR THERZRKEPR ORI L6, 7T
BRI LoD PO Z L niidgz £ > Tw 3,
25°C L 75°CTIE. &£H 5 DHEIZE W TH RIEY)
BN ISR MBI HBR L L BTN L 7 428
LT 222U TPLYA LTRBIAIL 72, NL2
MNP, FREE ORI E & HIET T
%, Elo. FEWIREN25°CH & FIcBZE I NN
VD001 Jh X, 2xJuitgs B z il & 8°
fHOMEICEI SN2 £ 6, ZOEMTHR
%350 7 #o (001) [HilE, BRI mp IRz T
2 A O (001) 1 & E AT TIE R W I 238 5
Ehote, ZOFRKRIZRZICHIETIZZR A, TR
Mo IcE N 5 (110) oA, SV 27 Ho

BDEIRIF-HKTIILZ2EOETEZL &, M
DOMAETIE Y X v )LREI Z > T 5 Al Fglk:
NEZoNnD, ERREZ75°CICLEZIIID
POV HHOEERR S N Dk, I DIRETEE
MTh 2 V7 BRI LS 2D R B
EAHD (001) H RIS T 27%2dTH 2 EEZS
n3,

4. AV TFAT7 Y OBEBREOERICKIFTEREE

DHR

A Bk o —Ff T H % distyryl-bithiophene
(DS2T) & Kz 7V ¥ L2 £ U 72 3 8 ik
a,w-Hexyl-distyryl-bithiophene (DH-DS2T) #%
FTY 7L % 4 4 2D-GIXD HlE %217 > 72, X4
& X512 DS2T & DH-DS2T D4y i & . iR
B D 2D-GIXD 8% — v 2§, DS2T TIiH]
e ARy MROBPFI Y — v oilgE I nlc—7
<. DH-DS2T TN D K& 0, HIC A b Y —
TIRICH NIy — v & LTI I, 2,
DS2TIZ 7 VX VIEZEAL 2 Z Lic ko T, ifE
TERBERE DS BRI 2 & TR EA~NZ L L 72 2 & i
RIGL T3,
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Abstract
IEERZWIE— L 7 4 > Td % BLO5SS DHEER N v FICH N X IS EEHRE L, 2D E BT Lk
BEEFIC T 72 N R 20 TE 72, 7v P 2L —056D6 keV 525 36 keV B £ TORUHHEG
ZSi(111)2f55E /7 7 X =& =T L itz fvs, Mg 26 [ £To K@iitdic X 2 8508 X i
W7 TENBTESL, A— bV v 77 —Z2HOLHBHERLHOLXFRIC K 24 X =2 ¥ ZHIE R EI1TR
JIELTEDH., JFELDOE =22V AHEICOWTIZ2014B 225 2 1R 72, 406 X FEohr o FEnk i
ZED LT, MYORFRN~NOMHAZBEL TB D, 47 AMY. BHEA OIS I 72 SERERET 23

DHNTW 5,

1.1 x Ui
20114121/ = 7L vy - A4V
ATN—T RSN, KT V—TI13F ) E—
L% G SPring-8Dfk4 2V Y —A%IEH L, #
i BEE IR EF A TTERT A 2 L ZHME LT
W5, E=LT7 A4 VERINZIGE L bR T, 40t
X MR X 2 HEEE & X OF T FiEBTE o 72
DI ZWIE — L 7 4 >~ Tdh % BLOSSS D FHhi
Ny FICH DR % B L, B ziED TE Y,
2014B 2> 5 2 O¥fE D 2 HHBAKB L TE D,
RLADEFEICHONIGTE 2HHZ2EMLOOH 5,
AFETI1E BLOSSS ICERE L 72, <)L F & — N4k X
M HTEEE ZID _BF, a306 X hric & b Bl
HEANED L) BEHBBTE 202N L7 0,

2. BLO5SS & VILFE— RE3E X @OEE
BLO5SS I3 MIHEARZW D7z dDE—L T4 v D1
DOTH Y, BEHE — LB ZWL ETE— L0
HEOLREEERPETE—2DZ Iy ¥ v ZDOH|
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Ex LI Tw 3P SEkIE, Out-vacuum
BMO7ryyaL—2TdHh, WEBAMEL X776
mm, AIHENIZ51TH %, 10 keV 225 30 keV
FEDO XBE3RPSTRDOT VY 2L — ¥ %
FAT %, 30 keV Bl EDE T 2L ¥ — X fitz 54
X3 EA1F, Kitin 2Pl Eo Wiggler €— FiZ 7
%, JIRH A RIEAKFF7 1120 T 280~300 pm
(rms), FESTEIZDOWVTE5~10 um (rms) TH
D, HEFETOE— L34 X & L TKFEF 1658~
705 wm, T/ 12~24 pm IS 2, FEE
FLZNoDNRED S DOFEEIZFE 2 Y v I X(24.2
m). FEZY vy }FY (26.5m), 2f5MhE/ 70 X —
% — (69.5m), FEEi Ny FHNE FfiiBe & (91 m).,
EhNy FNABHXY 22U v b (925 m) TH 27,
FEZAY v F 204 mm(V) x 0.5 mm(H), FHEE
Ny FNEBIXY 2V v 200 um AIZHIR L 7
10 keV E— 2422w T, 3 x 10" photons/s (4%
hd b =7 Z2#k#l S3590-09 SiPIN T80 pA) ®
74 b7 797 ADBES N,



E— A7 A4 Vig MIRDEBR Ny FHO—HIZ< L
FE-FHOEX MoMEELZREL, b L%
DTV, HLICHEBE NNy FHNDOESE, HEED
AURHRIAD B EH 28T, HEEIZv A 71— L4
@ Kirkpatrick-Baez (KB) 25— (325 Lifh),
MBI AT -2, E—rx ol INns,
KBI7—i12k2]l pmBRBEEOENLE —L FZ
2y FTHIEE 172100 um 2> 58 mm (KT
M) O —2n (JEHEN) 2FH L THYE X BT
BXOXAFSHIEZFEMT 2 2 LTS5, ik
T— FCTOMEPTHETHD 255, 2014B 20 5 I
WD — L% M\ 7236 keV FLE £ TOHOE X fty
FrizoWwWTHEMAZIBED 7, Mg 6 TIZOWTDHK
BRI X B2HOE X BT 2179 2 L3 TE 5,

AEHIZ O HBI A T — Y TEBET 2 2 L 23H[HE
THH, 300 mm EDOHINGHER T —P %L —
Y 77— LTHAT 2 EEE, 15 mm iFT40
mm E DA (1 mm F 7212 mm JE) 201§

| it e

il

1 BLO5SS £ER/\vFHROEZR (L), BLUVIL
FE— FEX X RATREICEHSENARILY —
ZED T 3B E DOERELE (T)

DWW, 15 mm FEFLEE o g [ & 7 ikl 2
HET 2 LTES, BRIy — L LTIEiAE
HEMECEN X 2~ F v I P ERIE, A —
MY 7 —HOBEEGRH R LY —D v nnk
w2, EfFERE X KRR O GURHEIS H A SR 1
X OHMNE L ZERBM 2B L 25 HIEZ21TH)
LEMTES, XMooz aryFy
7 b (SDD) (F#h#£25 mm?, 0.5 mm J5)
Z v, Mg A% P i CcE o 2 Al #L
DAY RXR—=FEZREHATEI LT, MOTNY 775
7Y FOROHIEZEBIL TWw 35,

3. BLO5SS ToEY X #R9M

HOE X B bTic & 2 BEFRA % % 2 156, #
N XFRHE A E RBILELZRE, T XTO
FEWERHRETZZEREE L, LiRE THA
FHUT 20 keV T HI1FIE TR TOIGEDSE R
REBBM, SbPBaz LBTONMT 254101
K. CaEOKEREDELDDMHELE %2 25460
%\, Ba X D HEILEICKH LTI LETOOHH
+ e TH ., 42 keV FTHO XHEFHL T,
Bafiff ¥ ¢ Kk, Z1 &k D bHEILHEICOWTIE
L@ caot X #aotrzfr) T L & Lz,

E—AL94vDSi(111)E /770X —%—D1X
KETHNETE ZHPHIZ36 keVEZTTH D,
36 keV D X FRIZOWTIF IR 2R L 72,

1R BB (14 keV) & 3R K5 (42 keV)
DH 5% FRHZFHT T % 7z o1, SURMZE IS 20 pm
JED AgfEzFRiE L, ID X v v 7223 ¥ &n
5. IXBEDEE KO3RS 2 2nenAg 4 v
FruN—BLUNAg KefiOE5HETE=% L
1 e o A N N

14 keV Gap scan dt=—48100

12x10° fF T T T
5th == S120705_.1717ch2 3rd
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19th,
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42keVD 7 5w 7 21X IDX¥ vy F2%kd
Wiggler € — FTRWHZ/RTH, 15XD7 VY a
L — ¥ 42 keV 2 FEIE 2 5HAICIZ5R06
& % 14 keV i #FRHCHHT 2 2 85 TE 5,
E 7o, IREDE (14 keV) BSAELBAE, 30
TR BEVIIRREDT vy 2 L — 7l %F)
AL, ABE—21222253 mmEDOTILI 7 4L
Y —%FFANT B I L T42 keV D X F 2 &I AIF]
T3 LMTES,

42 keV @O X #t % F]H L T NIST ' 7 A L #E3
BLRICOWTEONIZARZ P LZKSIZRT, 6
um EORY FurEL v (PP) BETHUZ b D%
BrE L7z, A7 ARt OB EERA Tl1E 116 keV 7%
EDEI 3L X — X M Bt iz v 2 58086 X i
WDIELFHE T WL 2R, 116 keV RT3 % ®
AV P UBELCHET ANy 2 75 v RSKRE
iR 5.2 505, 42 keV DSl HWoG
F O D & 1 keV R L 2L X — D il
SR IUE, +oicoNy 727979 v RonillE
BT T EMTE S,

400

NIST 612 Glass frake
42 keV mode
(Gap 42.1 mm, dt=—48100) —

Counts (1200s)

w3cs

Ba(38.6)
La(36)
Ce(39)

X-ray energy (keV)

X3 42 keV I TESNIENISTOI2HZAF®D
HHEXBARY ML E—=LH 1 X500 um
A, FEIMAIEEREEHE (ppm)

S LI EIL OV TDRELZWET 2701,
SDD o 2 ) X =2 Nz Exmlag e b o (H%
deay x—%) ZRFELEY,

8 keV Jiffd T MgO F3 K& kK WV Al iz 2w T
SNHHEXRARY PV &K4IZRT, SDD I1F
ABL 5 39 mm DAZEICKIEL 72, a2V XA—F N
HOPERIC X ) Al Ko ft13 76 f5DRIER & 725 72,
Al Ko $ED#5H 7> 5 Mg Ko 125> T DO HRER 1%
10005 & & 2 50, K& PICEE L 72 MgO
IZOWT, HEARE =27 2832 2 L3 TE 7,
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4. R ILFE— REX X BOMEBOIGHD T

TR G % Rl o 2 806 X BT 13 2 o JEmEE M >
SO RFEGNCAH SN 5, BEGN & 3 HE
AL E N RPN OB T 200 RIE L ThH 3
DEIDEAWTEZETHD ., BT AWM
MEIC D W T, EDEEOE X R AT I X D E I
FETHEDILHEMEDO K 21T T L1, DT
GTH 5,

WP D4 HT I E FHME 2 v 256034 »
3, G RV B A I I3BOGE 2 B < A HIPH o
TGOV ppm 25 100 ppb BEF TOILHE%E
WNRETHIEDTELRTENTNS, T—7%
EVCERM S N7 D i AL E R 0 2 1T 9 72 I
Sweep scan #EZBF L 72 (¥5), FTHEELE—LA
(4 mm(H) x 100 um(V)) %\ CREESF AN
Bz 2x e L, 408 X BESPHRIL S (L5t
IZOWTHRA Y bE—24 (100 pm ff) TAKRIFEFHF W
IZA¥ ¥ %179, ZD Sweep scan IZ & O D
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YEE=LAICKB2RIGAF ¥ v EHRT, PO
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K5 Sweep scan lc & 3HPDEERH

E
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MED R, BALAFEI i R & st
Y= fllEthe vy —EE XU, BERIEEIR
HERTME - IEERAMED S 0 THE, 3%
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FEEE X OEE D BTk, IEEHEM o s
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EREEE XY 7~ O I F TR IR ETR T o
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72wl BIESLE B ofE s 7 —lcownTix
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MELIEEZ VWAV TWS, TRNHTRTDHTA
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Table 1 (ZBURDIGIEMEREZ . Table 21220134
J£ D SACLA DG %2 201240 FEfE L L b
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LiciEF o m EB R on s, 12— —ig
2EH G, WIHEEICE] &t & 7,000 K[ % #8 2 % 5#
EDMT b, iRt DOBMEI#E~ 97.5 %NER S i,

Table 1 Achieved SASE FEL performance

Pulse Energy 0.6 mJ@10 keV

Available Photon Energy Range 4 ~ 15 keV
Laser Pulse Duration < 10 fs (FWHM)
Spatial Coherence Nearly full
Repetition Rate 30 Hz
Stability  Intensity o/l <10%
Pointing o,,/z(FWHM) 3~7%
Wavelength oy, /A ~0.1%

Table 2 SACLA Operation Statistics

FYy2012 FY2013

Total Operation Time per Fiscal Year

(Achieved / Planned) 7016 /7060 hr 7017 /7197 hr

Operation Rate ~99.4% ~97.5%
Machine Tuning Time 583 hr 860 hr
BL Tuning, Preparation & R&D Time 3281 hr 2698 hr
User Experimental Time 3152 hr 3459 hr
Downtime in User Experiments 241 hr 252 hr
Laser Availability ~92.3% ~92.7%
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Fig. 2 High XFEL intensity stability routinely achieved at around a pulse-energy of
0.6 mJ. XFEL photon energy is 10 keV and the intensity was measured at
the optical hutch just upstream of the experimental hutch.
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Fig. 3 Energy spectra of the X-ray radiation with
the seeding configuration. The three lines
show the spectra with different numbers
of active undulator segments at the
downstream of the chicane. The spectra
represent the integration of 100 shots.
The bandwidth of the seeded spike is
about 4 eV in FWHM.
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Energy scanning X-ray diffraction
study of extraterrestrial materials using
synchrotron radiation

Michael Zolensky (NASA)

%

GEd

FIREE (F)E)

FIRRF O FVER S | 2014B0113
E—AL54 v BL37XU
AL BRIRT 2
EsSsmPOAN

This group has been applying an energy scanning
X-ray diffraction technique with micro X-ray beams to
the structure analysis of many kinds of extraterrestrial
samples in order to understand the birth and evolution
of the solar system. The aim of the new proposal is
to gain deeper insight into the formation conditions
and history of extraterrestrial materials, such as Wild-
2 samples, Hayabusa samples, cryovolcanic samples.
For achieving this, the unique technique of energy
scanning X-ray diffraction with a high quality and stable
synchrotron X-ray beam of SPring-8 is essential. In
addition, the immediate and timely beam-time allocation
for experiments which are guaranteed with the long-
term project is indispensable for the research which is
carried out under the joint projects approved by JAXA
and NASA. Thus, the committee concludes that this

proposal is worth being accepted as a long-term proposal

at SPring-8.

[ERBFEEICKL DAFBE]

In order to understand the birth and evolution of
the solar system, it is essential to analyze extraterrestrial
materials such as meteorites, lunar samples, Stardust
mission comet Wild-2 dust and Hayabusa mission
asteroid Itokawa samples. The crystal structures of
such rare and small minerals record critical information
about their formation conditions in the early solar system
because they are often present as several polymorphs
formed at certain P-T condition, and they require
characterization at the highest possible resolution'’.
We have been working for the past three years on
synchrotron radiation X-ray diffraction (SXRD) studies
employing a micro-beam diameter as small as 1 pm at
SPring-8'7. We found that this technique offered the
necessary diffraction data from 1 um areas of minerals
on PTS from extraterrestrial materials"'.

We propose here to test three hypotheses. The first
is that the silicates in comet Wild-2 are dissimilar to
those in any other single type of astromaterial. The
second hypothesis is that halides and other xenolithic
phases among the Itokawa particles are extraterrestrial,
and that their analysis will identify the nature of bodies
that interacted with Itokawa. The third hypothesis is
that we have identified samples of early solar system
cryovolcanics (probably from asteroid Ceres'"') within very
strange halide foreign clasts found in two exceptional

Bl and that we can use the

meteorite regolith breccias
crystal structures of inorganic solids trapped within the
halide grains as a probe of the chemical and physical
environment of the interior of the asteroid Ceres, which

may today contain an interior ocean.
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Energy scanning X-ray diffraction
A study of extraterrestrial materials using
synchrotron radiation
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Zolensky’s group applied an energy scanning X-ray
diffraction technique with the micro X-ray beams to
the structure analysis of many kinds of extraterrestrial
samples in order to understand the birth and evolution of
the solar system. In the long-term project, Zolensky’s
group revealed valuable information in the widely
distributed research targets, such as 1) Sutter's Mill
meteorite, 2) asteroid Itokawa samples, 3) Apollo 16
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lunar sample, 4) amoeboid olivine aggregates and 5)
Comet Wild-2 samples. The critical structural analysis
of these samples unveiled the formation conditions and
history of extraterrestrial materials, and the findings
modified or completely changed some conventional
understandings in planetary science. As a result, several
papers are published in specific journals and three papers
in Science. Thus, the outcome of the long-term project

conducted by Zolensky should be highly appreciated.
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i S FEFR DIFIR

AASUINIEYNEY i S L e

FRIEZE DRmXAEREHFY (2014F9A 308K %E)

K FIRHEEED RIRIDZ EDQER ZRITELD, SPring-8/SACLA ZFIA L EWSTRHER TS b DDHZENI

T

SPring-8
Beamline Name Public Use | ~ 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | Total

BLOTB1 | XAFS 199710 | 134| 32| 39| 35| 54| 58| 57| 73| 58| 67| 42| 649
BLO2B1 | Single Crystal Structure Analysis 1997.10 61 15 10| 10| 10| 11 19| 12| 18| 32| 20 218
BLO2B2 | Powder Diffraction 1999. 9| 164 | 44| 45| 46| 65| 65| 64| 80| 56| 86| 31 746
BLO4B1 | igh Temperature and High Pressure | 199710 | 76| 12| 12| 14| 14| 18| 18| 20| 16| 13| 6| 219
BLO4B2 | High Energy X-ray Diffraction 1999. 9 48| 12| 20| 40| 17| 25| 28| 22| 28| 24| 21 285
BLO8W | High Energy Inelastic Scattering 1997.10 49| 10| 17| 15 7 11 20| 17| 12 8 173
BLO9XU | Nuclear Resonant Scattering 1997.10 44 8| 11 121 11 8| 13| 12| 10| 10 148
BL10OXU | High Pressure Research 1997.10| 107 | 29| 20| 33| 32| 24| 34| 30| 27| 17| 16| 369
BL13XU | Surface and Interface Structure 2001. 9 19| 21| 14| 21| 25| 18| 18| 22 6| 14 8 186
BL14B2 | Engineering Science Research Il 2007. 9 2| 16| 25| 30| 31| 37| 25 166

» |BL19B2 |Engineering Science Research | 2001.11 20| 20| 19| 19| 21| 20| 18| 35| 50| 29| 21 272

()

£ |BL20B2 | Medical and Imaging | 1999. 9 75| 13| 16| 15| 22| 12| 12| 24| 26| 22 5 242

§ BL20XU | Medical and Imaging Il 2001. 9 19 7 8| 20| 23| 23| 34| 25| 20| 35| 16| 230

z BL25SU | Soft X-ray Spectroscopy of Solid 1998. 4| 106| 40| 20| 42| 24| 20| 20| 24| 20| 23| 15| 354

§ BL27SU | Soft X-ray Photochemistry 1998. 5 86| 46| 40| 25| 36| 13| 19| 31| 14| 30| 15| 355
BL28B2 | White Beam X-ray Diffraction 1999. 9 19 15| 15| 14 9| 14 9| 18 7 136
BL35XU | High Resolution Inelastic Scattering 2001. 9 16 3] 13| 19 4 8| 12 8| 12 7 107
BL37XU | Trace Element Analysis 2002.11 13| 11 11 13| 12| 12| 20| 21 13| 26| 12 164
BL38B1 | Structural Biology I 2000.10 49| 38| 47| 42| 40| 48| 46| 44| 58| 50| 28 490
BL39XU | Magnetic Materials 1997.10 70| 10| 10| 19| 13| 26| 13| 19| 18| 16 8| 222
BL40B2 | Structural Biology |l 1999. 9| 113| 37| 32| 46| 22| 29| 41| 40| 37| 54| 28| 479
BL40OXU | High Flux 2000. 4 19| 10| 12| 14 9 11| 10| 13| 17| 34 9| 158
BL41XU | Structural Biology | 1997.10| 181| 61| 66| 69| 57| 79| 63| 61| 51| 64| 26| 778
BL43IR | Infrared Materials Science 2000. 4 17| 10 5 8| 12| 10 5 8| 10 8 9 102
BL46XU | Engineering Science Research I 2000.11 13 8| 14| 12| 18| 12| 16| 21 17| 22| 12 165
BL47XU | HXPES - MCT 1997.10 60| 26| 24| 27| 20| 26| 23| 26| 16| 35| 14| 297
BLT1XU | Quantum Dynamics 1999. 3 7 1 4 15
BL14B1 | Materials Science 1998. 4 20 4 7 3 2 2 1 2 47
BL15XU | WEBRAM 2002. 9 9 4 8 7 7 1 1 41

£ eLi7su RIKEN Coherent Soft X-ray 2005. 9 1/ 2| 3] 1| 7| e 8 5| 33

s pectroscopy

§ BL19LXU | RIKEN SR Physics 2002. 9 1 3 1

E BL22XU | Quantum Structural Science 2004. 9 1 3 1 1

9 BL23SU | Actinide Science 1998. 6 10 5( 10| 13 4 2 2 3 1 50

; BL26B1 | RIKEN Structural Genomics | 2009. 4 3 2 2 13

E BL26B2 | RIKEN Structural Genomics Il 2009. 4 1 3 1 10

E BL29XU | RIKEN Coherent X-ray Optics 2002. 9 3 1 4 2 4 1 1 16
BL32XU | RIKEN Targeted Proteins 2010.10 3 5 7 5 20
BL44B2 | RIKEN Materials Science 1998. 5 8 3 11
BL45XU | RIKEN Structural Biology | 1997.10 35 5 6| 11 41 10 7 9 5 7 6 105

Subtotal 1671|560 | 560 | 667 | 629 | 631 | 653 | 765 | 682 | 821 | 443 | 8082
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Beamline Name Pudlic Use | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | Total
BLO3XU | Advanced Softmaterials 2009.11 1 4 8| 21 9 43
BLO7SU | iversity-of Tokyo Synchrotron 2009.11 11 5| 6| 9f 7| =28
BLO8B2 | Hyogo Prefecture BM 2005. 9 1 1 3 8
BL11XU | Quantum Dynamics 20| 10 71 13 8 6 8 8 104
BL12B2 | NSRRC BM 2001. 9 40| 24| 15 9 5| 14| 10 4 144
BL12XU | NSRRC ID 2003. 2 1 5 6 15 9| 14 8 85
BL14B1 | Materials Science 28 7 70 11| 18| 15| 17| 17 9 6 143
§ BL15XU | WEBRAM 2001. 4 36 3| 13| 14| 15| 29| 35| 48| 40| 53| 35 321
g BL16B2 | Sunbeam BM 1999. 9 14 2 7 5 5 5 2 53
®
E BL16XU | Sunbeam ID 1999. 9 8 5 6 4 5 2 2 43
§ BL22XU | Quantum Structural Science 1 4| 13| 12 15| 10 14 99
§ BL23SU | Actinide Science 53 8| 10| 14| 21| 21| 15| 22| 15| 16| 15 210
BL24XU | Hyogo Prefecture ID 1998.10 82 9 7 12 7 8 5 6 4 154
BL28XU | RISING 2012. 4 8 11
BL32B2 | Pharmaceutical Industry (2002.9 - 2012. 3) 3 4 1 27
BL33LEP | Laser-Electron Photon 2000.10 17 2 5 51
BL33XU | Toyota 2009. 5 2 12
BL36XU Eﬁéﬁlé’gﬁsReaction Dynamics for 2013, 1 1 3 4
BL44XU | Macromolecular Assemblies 2000. 2 39| 26| 31| 27| 22| 30| 19| 46| 50| 49| 22| 361
Subtotal 345(109(126|132|126| 147|161 | 193|194 | 216|152 1901
BL17SU | Coherent Soft X-ray Spectroscopy 2 4 9| 18| 13 9 6| 11 3 83
BL19LXU | SR Physics 21 11 12 5| 10 3 8 8 7 95
_é BL26B1 | Structural Genomics | 20| 35| 24| 20| 23| 14| 12 8 7 1 169
g BL26B2 | Structural Genomics Il 6 5 6 19 6 16| 17| 18| 13 4 117
§ BL29XU | Coherent X-ray Optics 59| 17 20| 14 9| 11 13| 14 3 173
% BL32XU | Targeted Proteins 9 8 6 25
BL44B2 | Materials Science 109| 19| 18| 20| 14| 10 12 11| 13 7 241
BL45XU | Structural Biology | 96| 19| 16| 14| 15 9 4 7 2 194
Subtotal 313|106| 88(101|108| 71| 66| 56| 82| 73| 33| 1097
SACLA
o8 Beamline Name Puglie Use | ~2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | Total
2S£
Eg BL3 ‘ XFEL 2012. 3 11 14 25
| Hardware / Software R & D | 279| 23| 29| 15| of 26| 20| 20| 22| 40| 2| 4s5|

NET Sum Total

2222 685 | 667 | 790 | 754| 770| 789|872 | 788 | 880 | 325 9542|

NET Sum Total : RERICERS N TVSHE (ARICRRL TOWRWRELSNCET 2 XM E&E)
BHE—LZA> (BL) DSOBERNSBIRIIEENENOE—LZAYTHIY MU,

ZDT—HIERXEREE R T —YX—Z (http://user.spring8.or.jp/?p=748&lang=ja) IC 2014 &£ 9 B 30 HEX TIcEHFINcT—FICEDNT
BH, SHEBINDIRENBDET,

- REIFEIIRIRIE T SPring-8 £7zld SACLA TiTofc& WSk A

RTECHDDHELTVNET,

SPring-8 %7zl SACLA TORRZHXEFICT B HEIRIDT E—LIA VBRIV REES DRBRZEANTTE N,
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— SPring-8 COMMUNICATIONS

RRFERERERBNEFEH (2014F9H 30HER#A)

K FIRHERD RIRID 72 EDERZRIFEND . SPring-8/SACLA ZHIR L& WS RNER TE b DDAZ AT Y b

SPring-8
Beamline Name Pug:Inccgse Rpe;;reerid Proceedings pub?ig;%rons Total

BLO1B1 XAFS 1997.10 649 53 74 776
BLO2B1 Single Crystal Structure Analysis 1997.10 218 15 28 261
BL0O2B2 Powder Diffraction 1999. 9 746 37 70 853
BLO4B1 | Hi9h Temperature and High Pressure 1997.10 219 8 38 265
BLO4B2 High Energy X-ray Diffraction 1999. 9 285 13 37 335
BLOBW High Energy Inelastic Scattering 1997.10 173 10 33 216
BLO9XU Nuclear Resonant Scattering 1997.10 148 14 27 189
BL10OXU High Pressure Research 1997.10 369 21 53 443
BL13XU Surface and Interface Structure 2001. 9 186 12 31 229
BL14B2 Engineering Science Research Il 2007. 9 166 7 22 195
w BL19B2 Engineering Science Research | 2001.11 272 41 70 383
é) BL20B2 Medical and Imaging | 1999. 9 242 64 67 373
5% BL20XU Medical and Imaging Il 2001. 9 230 87 87 404
2 BL25SU Soft X-ray Spectroscopy of Solid 1998. 4 354 16 48 418
§ BL27SU Soft X-ray Photochemistry 1998. 5 354 17 29 400
BL28B2 White Beam X-ray Diffraction 1999. 9 136 14 20 170
BL35XU High Resolution Inelastic Scattering 2001. 9 107 6 11 124
BL37XU Trace Element Analysis 2002.11 164 20 32 216
BL38B1 Structural Biology IIl 2000.10 490 10 44 544
BL39XU Magnetic Materials 1997.10 222 14 64 300
BL40B2 Structural Biology Il 1999. 9 479 11 80 570
BL40XU High Flux 2000. 4 158 14 51 223
BL41XU Structural Biology | 1997.10 779 3 74 856
BL43IR Infrared Materials Science 2000. 4 102 12 40 154
BL46XU Engineering Science Research I 2000.11 165 9 24 198
BL47XU HXPES - MCT 1997.10 297 92 105 494
BL11XU Quantum Dynamics 1999. 3 15 2 3 20
BL14B1 Materials Science 1998. 4 47 1 10 58
w BL15XU WEBRAM 2002. 9 38 19 8 65
é) BL17SU RIKEN Coherent Soft X-ray Spectroscopy | 2005. 9 33 1 26 60

§ BL19LXU RIKEN SR Physics 2002. 9 5 1
g BL22XU Quantum Structural Science 2004. 9 6 6
g BL23sSU Actinide Science 1998. 6 50 6 15 71
§ BL26B1 RIKEN Structural Genomics | 2009. 4 13 3 16
:3 BL26B2 RIKEN Structural Genomics |l 2009. 4 10 10
g |BL29XU RIKEN Coherent X-ray Optics 2002. 9 16 1 17
. BL32XU RIKEN Targeted Proteins 2010.10 20 1 21
BL44B2 RIKEN Materials Science 1998. 5 11 3 14
BL45XU RIKEN Structural Biology | 1997.10 105 5 15 125
Subtotal 8079 654 1345 10078
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Beamline Name Pug!incCLere R}:?;%?rid Proceedings Pubolizg?cirons Total
BLO3XU Advanced Softmaterials 2009.11 43 1 44
BLO7LSU ggié(i;%igﬁofiokyo Synchrotron Radiation 2009.11 28 28
BLO8B2 Hyogo Prefecture BM 2005. 9 8 8
BL11XU Quantum Dynamics 104 6 8 118
BL12B2 NSRRC BM 2001. 9 144 1 1 146
BL12XU NSRRC ID 2003. 2 85 6 3 94
BL14B1 Materials Science 143 10 40 193
é BL15XU WEBRAM 2001. 4 321 35 363
g BL16B2 Sunbeam BM 1999. 9 53 10 45 108
% [BL16XU |Sunbeam ID 1999. 9 43 37 87
E BL22XU Quantum Structural Science 99 24 125
S BL23SU Actinide Science 210 42 85 337
BL24XU Hyogo Prefecture ID 1998.10 154 17 48 219
BL28XU RISING 2012. 4 11 11
BL32B2 Pharmaceutical Industry (2002.9 - 2012. 3) 27 3 30
BL33LEP | Laser-Electron Photon 2000.10 51 23 77
BL33XU Toyota 2009. 5 12 1 18
BL36XU Catalytic Reaction Dynamics for Fuel Cells | 2013. 1 4 4
BL44XU Macromolecular Assemblies 2000. 2 361 33 394
Subtotal 1901 132 371 2404
BL17SU Coherent Soft X-ray Spectroscopy 83 4 7 94
BL19LXU SR Physics 95 7 22 124
é BL26B1 Structural Genomics | 169 2 19 190
§ BL26B2 Structural Genomics Il 117 1 13 131
2 BL29XU Coherent X-ray Optics 173 14 33 220
% BL32XU Targeted Proteins 25 3 28
BL44B2 Materials Science 241 2 14 257
BL45XU Structural Biology | 194 39 238
Subtotal 1097 35 150 1282
SACLA
%: é Beamline Name Puks>:incCL6Jse RS;%r:rid Proceedings Pubsl)ifzg?cirons Total
=8 pL3 ‘ XFEL 2012. 3 25 6 31
| Hardware / Software R & D 485 | 488 438| 1411 |
| NET Sum Total 9542 | 1162 1736 | 12440 |

Refereed Papers : EiB D DRER . Ema D D7OY—T 1 V7 &BEHX
Proceedings : EFALO7OY—F 1 v
Other Publications : #XREAMNER T, EROZDICUTEFESHRVWED (BF. BITA. B, Z0fte LTEFINiLHD)

NET Sum Total : RERICERSINTVSHH (ARICKRRLU TWRWERLUMCET 2 X EED)

BHEE—LTCY BL) HSORRNSBRIHFIXZFEFIINENOE—LTAYTHIV MU,

- REFHUIFIRIZF T SPring-8 E7cld SACLA TIT>7c & WS Rl

BTECHDDHAELTVET,

SPring-8 & 7cld SACLA TORRZHNFICT 2HRRBBNITE—LTA VEABIVREESOLTREANTTE L,

SPring-8 FIAEEHR 2014 £11 A 371




— SPring-8 COMMUNICATIONS

BT SPring-8 £ L <& SACLA "SR EFRINCAER X~
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HFHHEEE R

SPring-8 & L < i3 SACLA I & \» THHll & 7 PR S D BURDI A LR S 17 56013 JASRT D BRS¢
T N—ZCERL T 2 LI >TE D ZOWHEIFLLIT O URL (SPring-85i3 7 — % X — A&
RA—Y) THRETEET,

http://www.spring8.or.jp/ja/science/publication_database/

DT = R=RICERI N HERXON, FH264E7TH~9HICZDRD L <l a e —%%25Z
L7zcb o BRIV EEA) Z2UNICHEMNL £9, WXofEHR (FE&EH, &, BITHE, =Y, ¥4
ML) WA, T =8 R=20%EE s (RS S) 248l T Ed 0T, FHlix LR —r o
BBAERMEAICIE W2 S TEE T, FFEMINHEOEHR GERS., ©—o 714 v, B
L&Y L TwEd, HEBSIIRYID 43050 Tyear), XD 1 XFDY Ttermy, %5 D 43FH
fproposal no.; &£%>TVETDT, ZOFEHRPSLUTD URL TAKL T3, SHEO I S H
(SPring-8 User Experiment Report) Z#L CTIE W72 2B TEET,

http://www.spring8.or.jp/ja/news_publications/publications/user_exp_report/

S B AAFERICIIFITHD 2 » Ao HEM O T, Ai5E#R0 DI IS S iz Bk L <
WL FETT, BB, T X—23BEHEHRINTVLETOT, HHFEHRIZ SPring-8 X T —4F X—2A
RR—=Y TR E v, BB, ERELEOHICIE, BEEPAELINE L 5HPLICERRWEE
FT L) BHVOLLET,
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2% 32
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Journal of the American Chemical Society 9 Inorganic Chemistry 5

The Journal of Physical Chemistry C Chemical Communications

Physical Review B Journal of Applied Physics

Journal of Physics: Conference Series Journal of Materials Chemistry A

Applied Physics Letters Journal of the Physical Society of Japan

JPS Conference Proceedings Materials Science Forum

Macromolecules Materials Transactions

RS

Angewandte Chimie International Edition Nature
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Dalton Transactions ftte 139 58, 5 252 &
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FEOBRRELTERSINIEHX
Journal of the American Chemical Society
WEBRES | FHE MEEIER BEES |E-L51v| RREEE 4 ML
2012A0039 | BL38Bf1 B
135 (2013) 2012A0042 | BL41XU BEH B M,,L,, Spheres with Endo and Exo Coordination Sites:

26898 | Kate Harris | 1) 197 10499  [2012B0039 | BL38BH BEM 3 | Scaffolds for Non-Covalent Functionalization

2012B0042 | BL41XU R 5

Supramolecularly Engineered Perylene Bisimide
2011B1702 | BL02B2 &E 2 | Assemblies Exhibiting Thermal Transition from
Columnar to Multilamellar Structures

134 (2012)

26906 | Shiki Yagai 79837994

Takafumi 134 (2012) (Sry..Ba,)FeO, (0.4 < x < 1): A New Oxygen-Deficient

26916 |\, moto | 11444-11454 2011B1231 | BL02B2 (=A1pES Perovskite Structure
136 (2014) 2013A1489 | BL38B1 = =75 | Synthesis and Structure of an Open-Cage Thiafullerene
26978 Rui Zhang — CeoS: Reactivity Differences of an Open-Cage C,
8193-8196 2013B1138 | BL38B1 HE B

F | Tetraketone Relative to Its Cy, Analogue

Naphtho[2,1-b:6,5-b’]difuran: A Versatile Motif Available

Chikako 134 (2012) 2011B1878 | BL02B1 74 #i— | for Solution-Processed Single-Crystal Organic Field-

27130

Mitsui 5448-5451 Effect Transistors with High Hole Mobility
Multiple Complexes of Long Aliphatic N-Acyltransferases
136 (2014) Lead to Synthesis of 2,6-Diacylated/2-Acyl-Substituted

27241 Syue-Yi Lyu 2011B4007 | BL12B2 Li Tsung Lin

10989-10995 Glycopeptide Antibiotics, Effectively Killing Vancomycin-

Resistant Enterococcus

2012B4506 | BL15XU LI — AR

oz |vrons |99 [oanaos | oot |Lya s | ot s v
] 201384503 | BL15XU | L —HB% : °
135 (2013) 2011B4514 | BL15XU AT 88Z | High-Pressure Synthesis of 5d Cubic Perovskite

27270 | Youguo Shi 2012B4506 | BL15XU LB —BX | BaOsO; at 17 GPa: Ferromagnetic Evolution over 3d to

16507-1651 B % i
650716516 I3013A4504 | BLI5XU | L% —m | 5d Series

N 135 (2013) o ma C(sp®)-H Bond Hydroxylation Catalyzed by Myoglobin
27469 | Koji Oohora 17282-17285 2013A6854 | BL44XU Al R Reconstituted with Manganese Porphycene
Physical Review B
Shingo 89 (2014) 2012A1848 | BL25SU A b Obser.vlation of a Giant Kerr Rotation in a Ferromagnetic
26972 Transition Metal by M-edge Resonant Magneto-optic
Yamamoto | 064423 201287441 | BLO7LSU | #E B | kerr Effect
88 (2013) Intermetallic Charge-Transfer Transition in Bi;_,La,NiO;
26981 | Kengo Oka 014112 2012A1629 | BLO1Bf1 i) as the Origin of the Colossal Negative Thermal
Expansion

2011B1319 | BL02B1 a8 o
2012A1639 | BL02B1 B8 Be

Takahiro 89 (2014) Kondo-like Mass Enhancement of Dirac Fermions in

26995 2012A1627 BL02B2 wiE o
Urata 024503 201281032 | BL02B2 | Ak B | ool orMnAS)
2013A1253 BL02B2 B8 o
i 2012A1380 | BL39XU atl B . ) .
57032 Naoki 90 (2014) 2013A1460 | BL39XU TN a-¢ Transition Pathway of Iron under Quasihydrostatic

Ishi 14422 b -
shimatsu | 0 201381284 | BLaoxU | &thmR | cooure Conditons

2010A4504 | BL15XU | Ren Xiaobing
2010B4508 | BL15XU | Ren Xiaobing
2011B4513 | BL15XU | Ren Xiaobing

89 (2014)
100101(R)

Inverse Effect of Morphotropic Phase Boundary on the

27089 Chao Zhou Magnetostriction of Ferromagnetic Tb,,Gd,Co,

2011B0038 | BL10XU TEK TEEk

Takahiro 89 (2014)

27113 Matsuoka | 144103 2012A0038 | BL10XU 7B7K Fadk | Pressure-Induced Reentrant Metallic Phase in Lithium
2012B0038 | BL10XU BIK FBER
Yukio 90 (2014) 2011B3823 | BL23SU BER % Orbital Magnetic Moment and Coercivity of SiO,-coated
27115 Takahashi | 024423 2012A3823 | BL23SU B Z FePt Nanoparticles Studied by X-ray Magnetic Circular
2011A3840 | BL23SU BERR 2 Dichroism
Toshiya 90 (2014) 2012A3711 | BL22XU ?%iﬁ 2% | Large Ferroquadrupole Moment Induced in the
27118 2012B3711 | BL22XU fBR &k | Octupole-Ordered Ce,,La, ;B; Revealed by High-

Inami 041108(R)

2013A3711 | BL22XU TER &% | Resolution X-ray Diffraction
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The Journal of Physical Chemistry C

MERRES | FEE MESIER BEES |E-LT71Y| EREAE )"
. Synchrotron Radiation Photoelectron Spectroscopy Study
T B
26390 Akitaka 118 (2014) 200673803 | BL23SU SH AR on Oxide Evolution during Oxidation of a Si(111)-7x7
Yoshi 436-9442 rf t K: i f Th | Equilibri
‘oshigoe 9436-9 200583803 | BL23SU T Surface af 309 Comparison of Thermal quubrlum.Gas
and Supersonic Molecular Beams for Oxygen Adsorption
116 (2012) 2011A1292 | BL04B2 BB & Characterization of Amorphized Zeolite A by Combining
26912 | Kaku Satou 2509325299 - High-Energy X-ray Diffraction and High-Resolution
2010B1230 | BL04B2 Bp IR 18 Transmission Electron Microscopy
2012A5340 | BL16B2 ' ) . .
" 118 (2014) i+ ¢ Particle-Size- and Ru-Core-Induced Surface Electronic
26930 | Shuji Goto | 56342640 201285340 | BL16B2 | MR | Siates of Ru-Core/Pt-Shell Electrocatalyst Nanoparticles
2013A5340 | BL16B2 | it & Y P
N Amine-Functionalized MIL-125 with Imbedded
2012B1 BLO1B1 bt
27031 Martin 117 (2013) 0 058 0 R RTe Palladium Nanoparticles as an Efficient Catalyst
Martis 22805-22810 2012A1061 BLO1BA s for Dehydrogenation of Formic Acid at Ambient
Temperature
Shohei 118 (2014) 2012A1061 | BLO1B1 For Enhanced Activity and Selectivity in the One-pot
27034 Ikurumi 575-581 S Hydroxylation of Phenol by Pd/SiO,@Fe-containing
2012B1058 | BLO1B1 R IETT Mesoporous Silica Core-shell Catalyst
Yongtao 117 (2013) Unusual Pressure Effect on the Shear Modulus in
27314 Zou 2451824526 2011B1372 | BL04B1 |Greaux Steeve MgALO, Spinel
Naoto 118 (2014) Proton Distribution and Dynamics in Y- and Zn-Doped
27415 Kitamura 18846-18852 2013A1222 | BL04B2 HFR R Bazr0,
2010B1033 | BL13XU | /MZAR E/\
2011B1036 | BL46XU | /AR EEN i I i )
57433 uirrl;n(;ma ;2)2;;50;:7)55 2012A7602 | BL28XU CCER S{)Lei(_:lt(r;sgz?tl;:ri);—sray Diffraction for Microfocus Inspection
y 2012B7602 | BL28XU | AI\AE EN
2013A7602 | BL28XU | /NAR &EEN
Journal of Physics: Conference Series
Kento 417 (2013) N Characterization of Ultrathin Ta-oxide Films Formed on
24551 2011A002 BL46X A A —
55 Mishima 012013 011A0026 XU = & Ge(100) by ALD and Layer-by-Layer Methods
Hiroshi 425 (2013) RN Improvement in Stability of SPring-8 X-ray
25765 Yamazaki | 052001 201181059 | BL13XU Ll #4152 Monochromators with Cryogenic-cooled Silicon Crystals
27013 Tzikeo 463 (2013) 2013A1041 | BL27SU STE St Chemlcal Shift Images of Organells in Leydig Cells of
Ejima 012047 Mice Tests
Hirokazu 500 (2014) - A Possible Existence of Phase Change of Deuterated
27197 Kadobayashi | 182017 2013A1713 | BL10XU FHET Ice VIl at about 11 GPa by X-ray and Raman Studies
Hisako 500 (2014) 2010A1091 | BL10OXU T4 £F | Phase Changes Induced by Guest Orientational
27198 Hirai 192006 Ordering of Filled Ice I, Methane Hydrate under High
2012B1208 | BL10XU THET Pressure and Low Temperature
Fujio 502 (2014) - oo ) )
27203 Kakinuma | 012029 2012A1097 | BL04B2 7B BEI | A Structural Study of Liquid Te-Rich Si-Te Alloys
Yasuhiko 502 (2014) N High-resolution X-ray Microdiffraction from a Locally
27475 Imai 012026 2011A1321 | BL1SXU T RE Strained SOI with a Width of 150 nm
Applied Physics Letters-1
2006A1370 | BL13XU REES
2006B1457 | BL13XU REES
2005B0189 | BL13XU Bk i i insic Pi ici
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2011B4258 | BL12XU ER B Spectroscopy
Applied Catalysis A: General
2010B4500 | BL15XU FE
478 (2014) 2011A4501 | BL15XU FFE Fabrication of Ni-Al Nanoparticles Fabricated via
27073 |YaXu 165-174 2012A4500 | BL15XU FrE Vacuum Arc Plasma Evaporation and Their Catalytic
2012B4502 | BL15XU Fr i Properties for CO Oxidation
2013A4900 | BL15XU B 5B
2011B1001 | BL14B2 BHER
2010B1006 | BL14B2 HH ER ) . .
prase [Yawo [smaaone  [ootontont | oLuass | b | Eemerts s ome St g
lizuka 63-75 2009B1007 | BL14B2 EHH ER Activity for CO éxidation y
200881003 | BL14B2 HHIER Y
2008A1003 | BL14B2 BHER
CrystEngComm-1
Crystal Growth of Platinum-Ruthenium Bimetallic
27028 'Cl':shznr;Yao ;g 355_0;934)2 2012A4134 | BL12B2 |Lin Tsang Lang | Nanocrystallites and Their Methanol Electrooxidation

Activity
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Kazuya 16 (2014) 2011B1575 | BL02B1 4 i | Structural Design and Electronic Properties of Halogen-
27071 Otsubo 6277-6286 - Bridged Mixed-Valence Ladder Systems with Even
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Europhysics Letters
Babulal 107 (2014) . ?I'emperature.-dependent Spin Magnetization Den5|ty.
26984 . 2012A1366 | BLO8W | Ahuja Babulal | in Mn-rich Ni-Mn-Sn Shape Memory Alloy by Magnetic
Ahuja 27005 .
Compton Scattering
2010B1607 | BLO4B1 MR F—
27393 | Yuki Sakai 107 (2014) 2011A1551 | BL04B1 il PZ,-— New Phases of Binary Compounds: CsCl-type RuGe
56003 2011B1490 | BL04B1 #ME B— |and RuSn
2012B1615 | BLO4B1 =R B—
FEBS Letters
2012A6729 | BL44XU B T
2012B672! BL44X B
Morio 588 (2014) 01286729 y ?.iFEEJ i Protein Arginine Methyltransferase 7 has a Novel
27082 Hasegawa | 1942-1948 2013A6832 | BLAAXU B 17 Homodimer-like Structure Formed by Tandem Repeats
9 201386832 | BL44XU B T Y P
2014A6933 | BL44XU B T
. 587 (2013) 2012A1807 | BL41XU /R B2 | Structural Basis for Vitamin D Receptor Agonism by
27053 Lisa Asano . .
957-963 BB BL32XU Novel Non-Secosteroidal Ligands
The Journal of Chemical Physics
2009B1389 | BL27SU S
Tatsuo 140 (2014) "Ffz EEE Dynamics of Oxygen Rydberg Atom Generation
26970 Gejo 214310 2010A1797 | BL27SU T EX Following O 1s Inner-Shell Excitation of H,O
) 2010B1161 | BL27SU | T &K 9 §
L.S. 2012A4505 | BL15XU b/ & -
S 141 (2014) ikl % Hard X-ray Photoelectron Spectroscopy of LiNi,.,O
27170 | Rosantha | o )7 g 2012B4505 | BL1SXU | YangAnli | g iovial Thin Films with a High Lithium Content
Kumara 2012B4903 | BLI5XU | =A s | ¢ 9
Journal of Electron Spectroscopy and Related Phenomena
2006A1688 | BL25SU W XEZ
- 2006B1572 | BL25SU Wi XZ . )
57430 E:g:;ko ;232’26001 4) 2008A1519 | BL25SU B ghzlc:re;zg’gon Structure Factor and Diffraction
2009B1769 | BL25SU | MJEXZ |F y
2011A1471 | BL25SU W XZ
2010B1150 | BL27SU |&EFR HhH\1a
27431 | Akane Aqui 197 (2014) 2011B1312 | BL27SU |&[EBt 3 H 13 | Temperature and Polarization Dependence of Fe L;-edge
91 4316 2012B1299 | BL27SU | & /&BR % H 12 | X-ray Absorption Spectra of LuFe,0,
2013B1234 | BL27SU |&Ek Hhh
Journal of Structural and Functional Genomics
Kazuhiro 15 (2014) .. . | Crystal Structure of the Eukaryotic Translation Initiation
27407 Kashiwagi | 125-130 2012B1572 | BL4TXU IR Factor 2A from Schizosaccharomyces pombe
. . BB BL26B2 . .
e v o ey e 5 o A
2011A1334 | BL41XU FH BT P
Journal of the Korean Physical Society
2011B1386 | BL02B1 O th= . _— ) .
2o |renvna |20 Fooraarsso _suoemr | pira=| "ostlon Snehns aris st o
2012B1243 | BL02B1 FOH= osVaos) 1100 SIngle L1y
Shotaro 62 (2013) 2011B1386 | BL02B1 ¥ #5= | Synchrotron Radiation Analyses of Domain Switching
23989 Ishikawa 1046-1050 2012A1359 | BL02B1 ¥ 5= | Behaviors for Ferroelectric BaTiO; Single Crystals under
2012B1243 | BL02B1 FOHZ Electric Fields
Langmuir-1
Toshihiko 30 (2014) Single Crystallization of an Inverse Bicontinuous Cubic
FREAES L
27103 Oka 8253-8257 2013B1270 BL40B2 R Phase of a Lipid
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2012B1191 | BL40B2 i RE
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Metallurgical and Materials Transactions A
27065 :_';ZZUK[ ;25(27071;) ggggz :1;13‘15 gt§g§3 ;g i:i The True Origin of Ductile Fracture in Aluminum Alloys
2009A0014 | BL20B2 ZH FE
200980014 | BL20B2 ZH FE
2010A1420 | BL20B2 W& F
57471 Tomoya 45 (2014) 2011A1209 | BL20B2 | Gourlay Christopher | In-situ Observation of Deformation in Semi-solid Fe-C
Nagira 5613-5623 2011B1096 | BL20XU I &0 Alloys at High Shear Rate
2012A1110 | BL20XU M At
2012B1173 | BL20XU LB )
2013B1242 | BL20XU i)
Nature Communications
5 (2014) Design Amphiphilic Dipolar r7-Systems for Stimuli-
26905 | Shiki Yagai 4013 2011B1702 | BL02B2 &%B 3t | Responsive Luminescent Materials Using Metastable
States
Kazuhide |5 (2014) 2013B1123 | BLO1B1 A E Platir-1u.m-Moc-iified Covalent Triazi.ne Frameworks
27451 Kamiva 5040 N Hybridized with Carbon Nanoparticles as Methanol-
y 2013A1598 | BLO1B1 FAH 3 Tolerant Oxygen Reduction Electrocatalysts
Pediatric Research
19259 Melissa 70 (2011) 2009A0022 | BL20B2 Lewis Rob | Surfactant Increases the Uniformity of Lung Aeration at
Siew 50-55 2007B0002 | BL20B2 Lewis Rob | Birth in Ventilated Preterm Rabbits
23944 Melissa 73 (2013) 2010B0022 | BL20B2 Lewis Rob [ The Role of Lung Inflation and Sodium Transport in Airway
Siew 443-449 2008A0002 | BL20B2 Lewis Rob | Liquid Clearance during Lung Aeration in Newborn Rabbits
#HETF (Journal of Japanese Foundry Engineering Society)
25198 Takahiro 85 (2013) 2008A1104 | BL20XU EEH #2 | Three-Dimensional Copper Concentration Mapping in
Sanpei 205-209 2010B1188 | BL20XU FH #~ | A-Cu Binary Alloy Castings
27088 Ka?uyuki 86 (2014) 201281011 | BL2OXU FH A2 Fatigtfe Bfahavior Ana}lysis of Sph.eroidal Graphite Cast
Shimizu 19-25 Iron via High Resolution 4D Imaging
=RER¥ (Journal of the Surface Science Society of Japan)
2011A0036 | BL19B2 =A Al
2011B0036 | BL19B2 =A Az
Noriyuki 35 (2014) 2012A0036 | BL19B2 E$ Alie In-situ Observation of 2-Dimensional X-ray Diffraction of
26975 Yoshimoto | 190-195 201280036 | BL19B2 52 Alie Organic Thin-film Growth by Synchrotron Radiation
2012B1687 | BL19B2 Bl
2013A0036 | BL19B2 =A Al
2013B0036 | BL19B2 =HA Az
Yoshiyuki | 35 (2014) 2011A4604 | BL15XU IUF B~ |Bias-Dependence Potential Distribution in Gate Stack
27116 Yamashita | 361-364 2013A4601 | BL1EXU T B2 Structures by Hard-X-ray Photoelectron Spectroscopy
under Device Operation
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. 2012A1341 | BL19B2 Kk E— ) . )
Issei 63 (2014) = Database of Sediments in Japan for Forensic
25898 Maeda 171-193 201281400 | BL19B2 AR B— Investigation using Synchrotron Radiation X-ra:
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2010A1374 | BLO8SW KR E— y
2010B1420 | BLO8W KR E—
2011A1352 | BLO8W AR E—
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2012A1343 | BLO8W KR E—
2012B1401 | BLO8W KR E—
2007B1842 | BL43IR =5 2
Nozomu 63 (2014) Em: f; Structural Analysis of Precious Coral Carbonate Layers
26959 Iwasaki 593-602 2008A1807 | BLASIR Alfy & using Synchrotron Radiation-Infrared Rays
200881848 | BL43R | =IB 2 9=y Y
Advanced Biomedical Engineering
Second Harmonic Generation Microscopy and
Yoshihiro 3 (2014) N _ | Synchrotron Radiation CT for the Determination of
27468 Hashimoto | 101-105 201181288 | BL20B2 BA RS Collagen and Mineral Deposition in Early-stage Bone
Repair Effect of Whole Body Micro-vibration
Advanced Engineering Materials
Qiang 15 (2013) 2008B1147 | BL20XU A #% |Characterization of Cell Wall Microstructure and
27123 Zhan 149-152 - Damage Behavior of Alloyed Aluminum Foam via
9 2009B1374 | BL20XU | Zhang Qiang | synchrotron-Based Microtomography
Advances in Materials Technology for Fossil Power Plants - Proceedings from the 7th International Conference
Christian (2013) Schlacher | Study of Creep Damage in Creep Exposed Martensitic
27321 Schlacher |914-923 2011A1291 | BL20XU Christian High Chromium Steel Weldments
Annual Review of Plant Biology
2012B6737 | BL44X R %
Anthony L. | 64 (2013) 0 8 y R %ﬁ Unraveling the Heater: New Insights into the Structure
27091 Moore 637-663 2012A6737 | BLA44XU R #& of the Alternative Oxidase
2011A6636 | BL44XU FH %&
APL Materials
26976 Hiroyuki 2 (2014) 2013B3602 | BL14B1 ZERE B2 | Li,FeHs: Iron-Containing Complex Hydride with High
Saitoh 076103 2013B3614 | BL14Bf1 H BB | Gravimetric Hydrogen Density
Applied Surface Science
26922 Mykhailo 303 (2014) 2011B4604 | BL15XU Az HAXPES Study of CeO, Thin Film-Silicon Oxide Interface
Vorokhta 46-53

Australasian Physical & Enginee

ring Sciences in Medicine

Polymer Gels Impregnated with Gold Nanoparticles

2008B167' BL28B2 | Geso Moshi
Wan. 35 (2012) 8 o 8 eso Moshi Implemented for Measurements of Radiation Dose
27349 Nordiana 301-309 Enhancement in Synchrotron and Conventional
Rahman 200981143 | BL28B2 | Geso Moshi ancement in Synchrotron and Lonventiona
Radiotherapy Type Beams
Biochemical Society Transactions
2012B6737 | BL44XU RH %& ) ) o )
27092 | Luke Young ‘1‘;0(2?11331)1 2012A6737 | BL44XU FH %& ;?;g:zr:viﬂvgf;'?:fﬁnsgtrig':: Oxidoreductase
2011A6636 | BL44XU FH & P
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N Structural and Functional Characterization of
26917 Kl.mlhlk(? 1824 (2012) 2011B1446 | BL26B1 K& AE | Recombinant Medaka Fish Alpha-Amylase Expressed
Mizutani 954-962 . L .
in Yeast Pichia pastoris
Biogeosciences
2012A1556 | BL27SU Bk
Toshihiro 11 (2014) S S Fluctuations of Sulfate, S-bearing Amino Acids and
27124 || imura | 3881-3886 2012B1116 | BL27SU A8 Maanesium in a Giant Clam Shell
201381340 | BL27SU =Y FHk N
BioNanoSciences
Wan 1(2011) 2008B1679 | BL28B2 Geso Moshi | Influence of Gold Nanoparticles on Radiation Dose
27348 | Nordiana 4-13 Enhancement and Cellular Migration in Microbeam-
Rahman 2009B1143 | BL28B2 Geso Moshi | Irradiated Cells
Calphad: Computer Coupling of Phase Diagrams and Thermochemistry
Norbert 47 (2014) - Experimental and Thermodynamics Assessment of the
27466 Mattern 136.143 201381081 | BL04B2 KB B Nd-Ti System
Carbon
27068 Hiroyuki 59 (2013) 2010B1234 | BL20XU /\tk IEFD | Compression and Recovery Micro-Mechanisms in
Toda 184-191 2011A1498 | BL20XU /\#K IEF] | Flexible Graphite
Catalysis Today
2009B1713 BL28B2 & . )
Akira 232 (2014) KUl IEtD Effect of a Crystalline Phase of TiO, Photocatalysts on
27450 Yamamoto | 165-170 2010A1604 | BL28B2 L I the Photodeposition of Rh Metal Nanoparticles
2010B1676 | BL28B2 Kl B P P
The Chemical Record
Shigeru 14 (2014) 2013A1661 | BLO2B1 WF 7 Organoplatinum-Mediated Synthesis of Cyclic
25739 Yamado 84-100 . r1-Conjugated Molecules: Towards a New Era of Three-
9 2012B1790 | BLO2B1 ¥ i Dimensional Aromatic Compounds
Chemistry - A European Journal
26910 Satoshi 19 (2013) 2012B1138 | BL04B2 fia R 18K Rapid Synthesis of an Aluminum-Rich MSE-Type Zeolite
Inagaki 7780-7786 2011B1894 | BL04B2 fia R by the Hydrothermal Conversion of an FAU-Type Zeolite
Chemistry - An Asian Journal
Kohsuke 8 (2013) 2012B1058 | BLO1B1 7 oEs Iridium and Rhodium Complexes within a Macroreticular
27030 Mori 3007-3213 S Acidic Resin: A Heterogeneous Photocatalyst for Visible-
2012A1061 | BLO1B1 a7 light Driven H, Production without an Electron Mediator
Chemistry Letters
L Nanometer-sized Polynuclear Cluster and Oxide
26945 FumWUK.I 43 (2014) 2010B1836 | BL14B2 =5 ¥ | Nanocrystal Formation via Aging-condition-dependent
Takasaki 196-198 . ) . .
Hydrolysis of Zirconium Oxychloride
Chemistry of Materials
Dinaphtho[1,2-b:2',1'-d Jchalcogenophenes:
Chikako 25 (2013) .« | Comprehensive Investigation of the Effect of the
27129 Mitsui 3952-3956 201181878 | BLO2B1 14 # Chalcogen Atoms in the Phenacene-Type r1-Electronic
Cores
ChemPhysChem
2011A1032 | BL39XU aFE R o . . o
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2013A7820 | BL36XU M A
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Xufang 7 (2014) e hE Design and Functionalization of Photocatalytic Systems
27038 | Gian 1528-1536 201381041 | BLO1B1 METS | Within Mesoporous Silica
Colloid and Polymer Science
292 (2014) Stepwise Strain-Induced Crystallization of Soft
26985 | Yuko lkeda 567-577 2012A1688 | BL40XU JHHE #F | Composites Prepared from Natural Rubber Latex and
Silica Generated in situ
Corrosion Science
Shun 82 (2014) Influence of Tungstate lons on Transformation of Green
27281 N 2012A1403 | BL14B2 B 12 Rust to Ferric Oxyhydroxide via Aqueous Solution
Fujieda 85-92 ) o )
Investigated by in situ X-ray Absorption Spectroscopy
ECS Journal of Solid State Science and Technology
2009B3322 | BL08B2 S
Shinkichi 2(2013) 009B33 08 WK N Dislocation Conversion in 4H-SiC Crystals Grown by
27328 Hamada N3092-N3097 2009B5371 BL16B2 WIET BS Metastable Solvent Epitax:
2010B5371 BL16B2 A priexy
ECS Transactions
Takahiro 61 (2014) 2009A4600 | BL15XU | FEMEE: yg¢ | Photoelectron Spectroscopic Study on High-k Dielectrics
27227 Nacata 301-310 - Based Nanoionics-Type ReRAM Structure under Bias
g9 2010B4600 | BL15XU RHE &5 | operation
Electrochemistry Communications
2012A1395 | BL46XU §74% E— | Sodium Carboxymethyl Cellulose as a Potential Binder
Mouad 44 (2014) = . ) .
27008 Dahbi 66-69 2012B1373 | BL46XU 5915 B— | for Hard-Carbon Negative Electrodes in Sodium-lon
2013A1399 | BL46XU 5035 {E— | Batteries
Elements
2011A1388 | BL47XU T
2011B1390 BL47XU + 1A
Akira 10 (2014) S W Asteroid ltokawa A Source of Ordinary Chondrites and a
27004 Tsuchiyama | 45-50 2012A1461 | BLA7XU =T Laboratory for Surface Processes
¥ 2012B1346 | BL47XU + 1 B8 y
2013A1462 | BL47XU T+ e
Geochemistry, Geophysics, Geosystems
2013A1177 BLO1B1 =5 =
Kouhei 14 (2013) 013 0 EE i;& Estimation of Se(VI1)/Se(lV) Ratio in Water by the Ratio
272t Tokunaga |4826-4834 201381212 | BL37XU B X Recorded in Barite
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Geochimica et Cosmochimica Acta
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2008A1476 | BL20B2 e EZ
2009A1105 | BL20B2 18 EXZ | Three-dimensional Observation of Carbonaceous
27006 Masayuki | 116 (2013) 200981273 | BL20XU 18 EZ | Chondrites by Synchrotron Radiation X-ray CT —
Uesugi 17-32 2011A1127 | BL20B2 #8 BX | Quantitative Analysis and Developments for the Future
2012A1128 | BL20B2 +#8 B2 | Sample Return Missions
2012A1127 | BL20XU HEEZ
200881286 | BL20XU e BsZ
200881298 | BL20B2 tEER
High Pressure Research
Hisako 34 (2014) 2012B1208 | BL10XU SEH EF ngh.Pressure X-ray Diffraction and Raman Spectroscopic
27204 L Studies of the Phase Change of D,0O Ice VIl at
Hirai 289-296 2013B1057 | BL10OXU | FH HF

Approximately 11 GPa

In-situ Studies with

Photons, Neutrons and

Electrons Scattering

27162

Tomonori
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2011B1975 | BL19B2 1L &nss

Visualization Technique for Quantitative Evaluation in
Laser Welding Processes
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IUCrJ
2012A1017 | BL27SU iR mA
2012A1662 | BL17SU TR A
Akito 1(2014) 2012B1817 | BL47XU %= B&HEZ | Low-Temperature Catalyst Activator: Mechanism of
27001 Takashima | 221-227 2012B1021 | BL27SU TR I A | Dense Carbon Nanotube Forest Growth Studied using
2012B1812 | BL17SU R 35X | Synchrotron Radiation
2012B1814 | BL27SU iR ImA
2013A1016 | BL27SU TR A
Journal of Alloys and Compounds
582 (2014) Bulk Compound Synthesis and Oxygen Deficiency
27267 | Xia Wang 2012B4506 | BL15XU 1L —HBL | Effect on Electronic and Magnetic Properties of the Zn-
241-245 .
Based Oxyarsenide LaZnAsO,_s
Journal of Cosmetic Science
27476 Kenlch! 65 (2014) 2012A1053 | BL20XU HE BT Internal Structure Changes of Eyelash Induced by Eye
Fukami 217-224 Makeup
Journal of Crystal Growth
27101 Masamitsu |401 (2014) 2008A3503 | BL11XU =48 IEJX | Quantitative Monitoring of InAs Quantum Dot Growth
Takahashi |372-375 2010B3503 | BL11XU =48 IEY | Using X-ray Diffraction
Journal of Electronic Materials
2011B1319 BL02B1 BiE Bo
2012A1639 | BL02B1 BiE Bo . )
26994 | Jingtao Xu gé ;5?21032)9 2012A1627 | BL02B2 AE RO ;?r/-lzgzzrf;u;e’\lli’rg:lcal and Thermoelectric
201281032 | BLO2B2 | #E BT P e
2010B1458 | BL02B2 &R &
Journal of Experimental Marine Biology and Ecology
25574 Hiroshi 414-415 (2012) | 2011A1751 | BL27SU =l E Trace Elements in Corallium spp. as Indicators for
Hasegawa |1-5 2007B1862 | BL37XU KA % | Origin and Habitat
Journal of Instrumentation
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27398 Masato 8 (2013) 2010A1918 | BL28B2 £% BA | X-ray Micro-tomography Using White Beam Radiation
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2011A1303 | BL28B2 MR &g
Journal of Materials Chemistry C
Hiroki 2(2014) . Robust and Transparent Membrane of Crystalline
27046 Uehara 373-381 200981780 | BL40B2 aak Silicone via a Melt-Drawing Technique
Journal of Materials Science
Tsan Yao |48 (2013) ) Formation of Self-Aggregated and Interconnected Silver
27029 | Ghen 850-856 2018A4127 | BL12B2 ILinTsang Lang| \ iy ork within Sol-Gel Silica
Journal of Molecular Biology
2010B1130 | BL40XU | BEFH IEX
2011B1368 | BL40XU BEFXHIEX
2013A1353 | BL40OXU | BBFH IEX
07357 Yohei Y. 426 (2014) 200981934 | BL40XU AKEA |Inter-Ring Communication Is Dispensable in the
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2011A1776 | BL40XU AKEA
2011B1910 | BL40XU NAKEA

386 SPring-8 Information.”Vol.19 No.4 NOVEMBER 2014




The Journal of Organic Chemistry

MERRES FEH HEER FEES |E-LZ1V| EREEE %
07402 Masahide |79 (2014) 2010B1122 | BL38B1 18 5% | Hollow Sphere Formation from a Three-Dimensional
Tominaga |6738-6742 2010B1179 | BL38B1 E7K B3 | Structure Composed of an Adamantane-Based Cage
The Journal of Physical Chemistry Letters
2012A742 BLO7L INS: —
Kenichi 5 (2014) 0 6 07LSU g f§ L Electron-Hole Recombination Time at TiO, Single-
27021 Ozawa 1953-1957 201287433 | BLO7LSY AE crystal Surfaces: Influence of Surface Band Bendin
2013A7444 | BLO7LSU | JvEg@— | ) 9
Journal of Physics B: Atomic, Molecular and Optical Physics
6893 Yusuke 47 (2014) 2008A2062 | BL27SU #8l ##5 | Multiplet Exchange Auger Transitions Following
Tamenori | 145001 2013B1913 | BL27SU %8| % | Resonant Auger Decays in Ne 1s Photoexcitation
Journal of Physics: Condensed Matter
2013A1832 | BL46XU KH 518
2013A1637 | BL46XU KO 548
2012B1667 | BL46XU IS PESE
2012A1579 | BL46XU NS ) . . .
Takayuki 26 (2014) g B%i Fe-Ni Composition Dependence of Magnetic Anisotropy
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07458 Takayuki |47 (2014) 2013A1637 | BL46XU KO f$#8 | Addition of Co to L1,-ordered FeNi Films: Influences on
Kojima 425001 2012B1667 | BL46XU /g FESE | Magnetic Properties and Ordered Structures
Journal of Solid State Chemistry
217 (2014) High-Pressure Synthesis, Crystal Structure and
27264 |Hail. Feng 15 2013B4503 | BL15XU ILI’F —BX | Magnetic Properties of Double Perovskite Oxide
Ba,CuOsOq
Journal of Structural Biology
Structural Basis for Salt-Dependent Folding
o719 | DONgu | 187(2014) 2012B6612 | BL44XU | £# 78] |of Ribonuclease H1 from Halophilic Archaeon
You 119-128 )
Halobacterium sp. NRC-1
Journal of Synchrotron Radiation
Hongxin 20 (2013) 2012A0032 | BLO9XU |Cramer Stephen E.nerg.y Calibration Issues in Nuclgar Resonant
27049 Wan 683-690 Vibrational Spectroscopy: Observing Small Spectral
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2011A1012 | BL37XU | /NI B EN
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) The Effect of the Addition of Polypropylene-Grafted SiO,
27228 Yoshizou 117 (2014) 2013A1343 | BL40B2 JAIH &Z | Nanoparticle on the Thermal Conductivity of Isotactic
Fukuyama | 1397-1405
Polypropylene
Journal of Vacuum Science & Technology A
Kazumasa |32 (2014) Mass Densification and Defect Restoration in Chemical
27200 2012A5131 | BL16XU AR 0% | Vapor Deposition Silicon Dioxide Film using Ar Plasma
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Excited by Microwave
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