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Development of Solution Sample Holder for Pulsed Coherent X-ray Solution Scattering

A—H—K4: KK (Takashi Kimura) 2, ##{% 8 (Joti Yasumasa)®, 5| Fr#kE(Yoshitaka Bessho)°, Fa%F = All(Yoshinori Nishino)?
(=435l K% (Hokkaido University), "B 8 E X F £ % 25— (JASRISPring-8), °& & R %Rz (Academia Sinica))

RGWMELE: RERE XEL (LEEAY)
» Key words  X-ray microscopy, Env ‘

I #%E / Overview

HHROXBELRTHAXEEHBBFL —H—(X-ray free-electron Laser: XFEL)IZ&ABEBTIE. EE—74

BEE-BE/ ULREVSFHEDS., BSRBGEOREZESL. £EVEBGCEOBRTREOMELZIRASILEN

TED, T/T70/80—F59r 04— LOXBOTRAREL-HMBLBIERHEHCADITAIVOBEHATLAE,
XFELIZ& ARt RIZ#A G E -, £EF-HMB OB S RREEA A—D 2 T EORREICOVL TR T 5.

In bioimaging, it is essential to keep the sample close to its natural state. By freezing the sample in time using a
femtosecond pulse duration, an X-ray free electron laser (XFEL) can overcome the radiation damage problem, which limits
the achievable resolution. In this poster, we present a method for capturing snapshots of live cells kept in a micro-liquid
enclosure array by a single-shot XFEL diffraction.

XEEHRBFL—H—ITLDHE
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X$#8 EB';U_*)Q_ Pulsed Coherent X-ray Solution Scattering
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HEA ML LB TEFARTHICLERBLTL .
Reference: T. Kimura et al., Nature Communications 5 (2014) 3052.
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In-situ TEM observation of nanowire crystal growth

d1—H—K4% ' Rebecca Boston (University of Bristol)
?EHHE&#E%% *E?SEE'A (OE - HH B

in-situ observation C
B |
| =/ Overview ?ﬁﬁi@%ﬁ

IR ALV SERBEZICE DY, BaCuO(Y211)DF /A Y DERHEELXZTEMO b TiTL, HBRAET 5
FETEMTZ DBIEE 7o, BEIHIEE LI FEORE MBS 5L TY,BaCuO, 2 E DBIEMF /71 V%
RHERA-RESEIRBERETHD, CORBBEROBCEEO— B REREERET SMENLEHE
Bf-L. K—5ZBEHOROREOMOAHBOGEE R 1T EADINDESBEHTEEN TS, ABFEIC
ERL-TEMIZJEOL$ ®MDJEM-ARM200F£JEM-2100F. X3 3L —(EProtochipstt B MDAduroTH 5.

We did Y,BaCuQOg(Y211) nanowire crystal growth in TEM and in-situ TEM observation. The crystal was grown by
Microcrucible method. This method is that an oxide nanowire crystal grows on the surface of ingredient by heating the
ingredient. A part of ingredient work as catalyst and concave structure of surface of solid phase ingredient work as crucible
during the crystal growth. Microcrucible method is named from these functions.

TEM: JEM-ARMZ200F and JEM-2100F (JEOL Ltd.) Heating sample holder: Aduro (Protochips Ltd.)

HREROR=FEMEDSH BRARDIATSHOAEHE

» Key words

Dynamics of crystal growth

Interface structure = key of crystal growth

TEME—FE)E#R 5
AR R IESciencelzif#izh -,

“In-situ TEM Observation of a Microcrucible Mechanism of Nanowire Growth®
Science 344, 623 (2014)

EDXﬁ#ﬁﬁ' Moving Image Photographing
@ EETHAREETSHN. BETZEOXAEATERLOT, BRRERIC
BALT. RELE=H/ VMV EREOREEN~ =, BAZRHO2ERT.
EBZEDXSTIEYHBAL-REMETHS. F /I v ERBEORMmIZIE
BETRLEZELI7ZARNEET 54 BRRERETIEROREN
HIBOBROLSI-ME. TOPIEROTLLELITELI7AANSHS, EDX

EDX elemental analysis

O TEME—FTH/ 7MY ORBRARAROBMEREE 1T 1. BCIHRE
7, EDRECOEROBAI=HELEREAN= X LETRTASALTH

SROBR. ZELIFABIZEY211EOR KR RIS EALY, Ba. Cu. O
DETOTRAEERTLEI LS Ghofe, FEL 7RI EICERS

DBaCO M BRMIBE Y. FIITYLCUASBITAA TRASh LB bhd,
HEAEERTHREOENERL-TLEDNIF/HFLETh TV,

® Figure Ais a Image of an in situ heating experiment, rapidly cooled during
the initial stages of nanowire growth. Figure B is a Image of the region
highlighted by the red square in Figure A, with the compaosition of different
phases identified using the lattice fringes observed. In Figure B, the blue
region is amorphous and contains a mixture of yttrium, copper, and

Bo T/VAVBRBEET RFHAICHELTO~37), RIHAREIZAE
LTLBHTFARNS(4~55), COLSGRBRELGIEMEE. TR
HORBHIXEZOTELITAREN TET. TOREOFEFES/ 01
YO RFAROHBEET D, TOE. TELI7 AREBLSHALT, /7
A QEEISTRASPEEN DL ST AIIS, F/ I YARLED LSS
RELIzEFAGND,

TEM video images and mechanism illustration of nanowire crystal growth
is shown in Figure C and D. Time scale of Figure C and D is same.

The nanowire grew and became long at the first step. (0~3min)

The nanowire grew and became wide at second step. (4~5min)

barium, as determined by EDX. Seed crystals which assist crystal growth

of nanowire were also found in the amorphous region. The reason why crystal growth direction changed is because the

amorphous region became larger and elements were supplied to the side
surface of nanowire at second step.

EC. D:Y,BaCuOsF/ 74 ¥ DR RBERLARA D= L
Figure C, D: Images showing mechanisms of nanowire expansion
due to creep in the microcrucible system.

Amorphous

Baco, W

BA. B R EOEZICE S LY, BaCu0, 7/ 74V LEHD
2R A) EREMEB).
Figure A, B: TEM images of a Y211 nanowire quenched during growth.
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Enhanced lattice defect formation associated with hydrogen and hydrogen embrittlement under
elastic stress of a tempered martensitic steel

A—Y—KL: TEBMH HAERE, SHFE—. FHEH (LEX RFOHEE)
iﬁﬁ&ﬂﬂ#ﬂ 4% J'(!w"kl! (Eﬁﬁf )

» Key words hydrogen embrittlement, vacancy type defect po

I I/ Overview

KRESALHEFHHIEELTVEDICHAR BAGSICE>TERETAELGERL., KYBELAOTRE0kE
BELRERE). KR DB, P OBRTFRERAERERT LS TLAA, — IR T R e D RERRIEFE
HELWV=OFTBRLRRLEN, ARRBETE. KRBILEBFRIGEOMFREHELNTH-OIC. FBFRESHT
(TDAYEBEBFTO—TI4o07F 54— (PPMAZAWLT, —ERMEH FICRFESh-GEHHEEELL
TUoHA A DKRFr—UICE>THETIBFREOREEEAT-. COBR. BELEITTHoTELKESE
Fr—IFHETHPTORERFEAERNELRESN LI L, SHICERLE-ZAR REAHOESETEL-L
FTEEFBLMIZL =,

Studying the creation and time evolution of defects is an important issue for interpreting the hydrogen embrittlement

mechanism of steels. We have been studied the relationship between hydrogen embrittlement of high strength steel and
lattice defects associated with hydrogen by thermal desorption analysis (TDA) and positron probe microanalyzer (PPMA).

fEe: BSEESEALRELTILT HAE) BEFIO—Tv1o07+514F—(PPMA)E AL V- R H

e 5 (mass%) (84 Fe)

e L ~ PPVA:RFORMFTHS
i T Mn 1500, ; 1| BEFOR(/0E—LER
0.32/1.75] 0.72 | 0.015 | 0.007 | £ WBRFZETL -7 FRIZEMEE
RAMEEE (C) S 190 gfg;fﬁ;};& ey
BANEE | mELEE | f bl =
s S : )l . #®-BHF)IEATTRE
NEWE (MPa) T FTI/F2759r 2%
0.2%0 A1 BleRHAE(0,) | © , .
1370 1443 O 0es o ous| ()7 KRFr—I&-B AR
Nominal Strain, £ (II): 7](#-7-?-—")*-?3?]#(75'#”)

li): KEF»—=TN-BNONOTSHM)
5B BIRE ST (TDA)IZ & Bk B% B V- REEIRH ‘= :

TDA DS HHER T ST i o R
§ y y g (1) EHERREEE S ¥ FEE PPMA O #T#s R
B £ e SR inli ) (kERERFLLC—ERER
0y 1 (2) MELES TR FR g T - BFREEREEL
g < v > MRRATELCEM |2l 0ttt | (QkEERATEREAR
N . @) REBALAAE | g : — T RHER AL
i .1| \..IE — E‘ -E I:*?
Sl ' (4) EEENFTOBE WETFRMEOS
:h 50 |ﬁn I;Il 200 J&ﬁ@ﬁ?ﬂﬁﬁl 1l o T Faian = Eﬂﬂkﬁﬁ(ﬁ?ﬂﬂ-‘?
Time of applied stress, ¢/h [i?ﬂ'b\ Position (£t m) g dfonfﬁﬂrl‘:j

AWRERERICELTRELT=: T. Doshida et al.,ISIJ International 52,198 (2012)
BASMARE FRO5ERE FHRIREER
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Development of a method for synthesizing useful proteins
by using suspension-cultured plant cells

J-—"f—&% ! FIEZ (BIRILAS)IM.Mori (Ishikawa Prefectural Univ.)
EEBAEAELE: BRER. AXKES (EEARBFEERFTAXFERKAZ) Y.Umetsu & S.Ohki (JAIST)

» Key words plant cells, proteln eque#'

I 2=/ Overview

SHFTICGRETFHAARAKBEOHS. REBRGES(DEAFHARGENRARSh TE ., FRET
F. ChoDFETRERTELCVERTHELETHAEHOSREREICT S, EYEEMRBY-2)EF
ALEFHLWVAIFCE AR ZMAREL TS, FIXIE. COEMERESL. SS(CRLI(R)EEERFOEAIFKE
BENEHLTES, EHIT, COFEFKBETOERLITICENTELIDT, ERIEARANHS,

Until today, various protein expression methods including E. Coli, pichia, and cell-free systems have been
developed. In this project, we are developing an another alternative system with suspension cultured plant cells,
BY-2. It enables to express the proteins, forming complicated structure, that are too difficult to be synthesized
by known systems. For example, the new method can prepare mature and bioactive proteins containing SS-

employed for industrial use.

FROLASKHERER

The new system for protein expression

LA RhE

High productivity

(disulfide) bonds. Moreover, the method is adoptable to large-scale protein expression, so that it would be

EEEIZEA DI FAEH

Applications in academia

RE R LR

Stable-isotope labeling

0 BENOEAEGUREFELDVAILAASS—RIET %, fiifhisiEMmaon
EEEDNA~BAT D, COER. BR-AIE{HOsubgenomic RNA A%
ARIztESh. BHETEAFEHEASHEL THR D, DTH 50 mL OB
i THREEELTH, BSUTSLOBNEAIERERIILNTES,

® Virus vector cDNA with a DNA of the sample protein is constructed. Then
this DNA is integrated into chromosomal DNAs in plant cells. It makes a
large amount of subgenomic RNA encoding the target protein, thus
achieves high productivity. Cells cultured even in 50 mL medium produce
several mg of the target protein,

-.0.. * sarave-a
.

c Oh 8h 1d 2d 3d 4d 5d 6d 7d

1 HEmitEMaE AL AECH S REN (a) #IBEE.
(b) $RAAHS A ST efk g, (o)# KT-AIE{HCFPEERIL-H
Fo AIEKEERERMEL-ROBME- BHERT.

Fig. 1. Protein expression system using plant cells (a)
overview, (b) suspension cultured plant cells in the liquid
medium, (c) expression of GFP. Days indicated in the photo
mean the expression time after induction.

@ NMRTEITAREGIAECRES M T SHMERIL, RkEHRIZECHEN
TRERUHERBEEW-EHEEMASLICEY. FHOBM/ 2—%8
DRAFKHERANTES,

e We have established the protocols to prepare the proteins for NMR study.
Addition of 1*C- and/or '5N-labeled chemicals allows us to obtain stable-
isotope labeled proteins.

B2 BCEUNTRERGFR
WL AFCED3RTNMR
AARGMLHNCAD AR w T
7%

Fig. 2. Strips of HNCA
spectrum recorded for the
(13C,"®N)-doubly and
uniformly labeled protein

T=AECEORIE - #EEE RS

@ HEFOARESEHZSESF (embryo surrounding factor) A RICHAN S 52
EICRT). TOIEMEENVRTREA, MELIES7I/BBREERE.

® ESF, a peptide that regulates the size of seeds was successfully
synthesized by this protein expression system. NMR study solved the
three-dimensional structure of ESF, and identified the key amino acid
residues responsible for the function.

Analyses of structure and function

B3 ESFOILFHlE
Fig. 3. Structure of ESF

Reference:
Science (2014) 344, 168-172
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ESR and X-ray observation of a helium atom and placing a nitrogen atom inside He@C¢, and He@C-,

YRR mhRA R EEEE, )%, BEAEE
K

SEHEHEAIIE L HiL
Toshihike

» Key words

| BEZ/ Overview

AT, FEE e, AEE—, BT, EESIAS sk, JRER6R°, Hf Rk aRe
HAZ, 3 FHEHMER )

orogi®, Fumiyuki Tan
o University, "Univer:

HE (BFHPHRER)

ichihisa Murata®, Koichi Komatsu®, Ko Furukawa®,
y of Tsukuba, “Institute for Molecular Science)

cama (Institute for Molecular Science)

ESR, X-ray analysis, E“"“ﬂ'ﬂ :

X-REHRFICESMALHe R FREER TUHTRE T S LICHIIL, COMAGHeDRFRIE. MAERETT — IR FCylsHe[AF
EMNA(He@Cq) T H_LTHMHTHLONTz, Co|TERTSXIERHTHLEERFAT —CRICBATHLAHOATVASOT, ALFE
EHe@Cq =R/ LTITLY. Ao =B B RE H T ARBRESREBE TAELHel S MA TERRFLREISEAShICLEEMA DT, Ff=. &

OfERIIERHAMISLIFEN

Here we report the X-ray diffraction study of He@Cg, and the clear observation of a single helium atom inside Cg,. In addition, the close
packing of a helium atom and a nitrogen atom inside fullerenes is realized using two stepwise insertion techniques, that is, molecular

surgery to synthesize the fullerenes encapsulating a helium atom, foll
fullerenes encapsulating both helium and nitrogen atoms. Electron sp

owed by nitrogen radio-frequency plasma methods to generate the
in resonance analysis reveals that the encapsulated helium atom has

a small but detectable influence on the electronic properties of the highly reactive nitrogen atom coexisting inside the fullerene, suggesting
the potential usage of helium for controlling electronic properties of reactive species.

Cyo, Coo T /7=~ LEEFRN KT AL

Generation of the C;, and Cg, incorporating a helium
atom and a nitrogen atom.

A LR FROEEBFICEY

X-ray crystal structure of He@Cg, . (NIOEP),.

HREPHIZERENfzHe@C,p, He@Cy | " BRTSXVHMBT HTLT. Cyy, Cyy
FHr—CRIAYTLEERRTFEAFSEICEICHYLI. TOMRELT, B
RMFHEOESRAARINUZAY LRFOEEEEEYLBAT HILATEL,

The close packing of a helium atom and a nitrogen atom inside fullerenes is
realized using two stepwise insertion techniques, that is, molecular surgery to
synthesize the fullerenes encapsulating a helium atom, followed by nitrogen
radio-frequency plasma methods to generate the fullerenes encapsulating both
helium and nitrogen atoms. ESR analysis reveals that the encapsulated helium
atomn has a detectable influence on the electronic properties of the highly
reactive nitrogen atom coexisting inside the fullerene.

a
HeNGCry
Exparrmart

HOC,, HeNOC,,
4% | JFEIE
NGCyy l I | N@Cy; r | |
[ I
Hebi8Eyg | ) HeN@ Gy | | |
| | |
iwe a5 3 %7 3408 3404 3,500 3,508 1512 ase
BiGy B

E1.He@C, b He@C |=ER TS X TEMBLTHLN B OESRAAIML
Figure 1. (a) Experimental ESR spectrum of HeN@C,, andN@C,, in CS, at 220 K
(black line), and simulated spectra of the mixture (green line), N@C, (blue line)
and HeN@Cy, (red line), respectively.(b) Experimental ESR spectrum of
HeN@C;, and N@Cg, in CS; at room temperature (black line), and simulated
spectra of the mixture (green line),N@Cg, (blue line) and HeN@Cyg, (red line),
respectively.

CouH/r—UIZHLRABHHIET. ChETHB TH 1A LR FROE
BRI LT,

Crystallographic data containing helium has not been reported, owing to
the difficulty in embedding helium into crystalline materials. Here we
report the clear observation of a single helium atom inside Cg,.

el

E2. =oAL I ) IS ERTRBIELIHe@C, D X-REH R

Figure 2. X-ray crystal structure of He@Cg, . (NIOEP),. Thermal ellipsoids at the
50% probability level and hydrogen atoms are omitted for clarity. NiOEP, nickel(ll)
octaethylporphyrin.

E3. NHe@C,, i FOERH A TROL-REEME

Figure 3. AIM analysis of HeN@Cg, at the MP2 level. (a) Molecular depiction
with displaying BCPs in red. (b) Cross-section contour map of electron density
with bond paths in brown and BCPs in red.

K4 MekIA. #HEERBCIMAE)

» Contact
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Vacuum ultraviolet field emission lamp using fluoride thin film

A—H—K4: MH EE°. 80 @A, Al &b, S8 @2 F) 8¢ CRIX, WbV, AKX, IRILX)
S. Ono?, K. Fukuda®, T. Suyama®, T. Yanagida®©, A. Yoshikawad (2 NiTech, ® Tokuyama Corp., ¢ Kyutech, 9 Tohoku Univ.)

EHEMAELE: B WE (HIX) M. Tanemura (NITech)

» Key words Vacuum ultraviolet, F Il@ﬁi

I 2/ Overview

REERN K THMIET 574 —ILFIZvar 50 TEMFE LTz KMgF,F 1= [ENd**:LuF # R % 2 Ak ELTAL
EChBDORRIE, BREEEFEZAVIAROPTHARERETHMETHLEHIC. HEROHRFUTITHLT. &
WREHPORFGIENRIAEND, . FEETHIN—R T /I74—E2BFRELTANSILIZEY, HE
BACLRREMALCENTE, RNARBHARICRI A—DEERIT COXSBERIE. KBFTDESIC
REFRZSISECIVHEZERVTORGLIE,SE, REPRALELGEBLEVSHFAOFASYFTES,

We demonstrated a field emission lamp by employing KMgF; and Nd3*:LuF; thin films as solid state vacuum ultraviolet
(VUV) phosphor. The lamp using KMgF, was operated at wavelengths 140-220 nm, which is the shortest wavelength
reported for solid-state phosphor lamps. In addition, a solid-state phosphor brings many advantages, such as stability, safety,
and longevity compared with gas-state phosphor. Such VUV light is a powerful tool for sensing, material processing, and
decomposition of chemical materials.

BRT%nN 24— ILFTSvSa 50

A5 DS MR RSRIARR I

The vacuum ultraviolet field emission lamp VUV and DUV output spectra from the field emission lamp

O ZyithEEESEELL. ERBHABFRELTAVWSA—KYT/T7 O BROMBLIED—IFISvar 507k BRAASHBRARRICR

A13—(CNFs) EfH EHEHTLETIA—IUF ISy av ST (FEL)EN
Btz CNFstEBIZIZ. IS 271FRBICAr 14V E—LERR T DHAE
LFEREALTHY. ERTHMARTSS.

® The field emission lamp was constructed by stacking CNFs, two mesh
electrodes, two spacers, and the KMgF; thin film on an aluminum sheet.

SERERARERT D XOPTLEHTE VO 74V IRLF—ER/TD
CO&SGRMRIE. EPREAEEEVIRTE 5000, AL ML, EM
BEBRITH-AE AN TES,

@ The operating area of our field emission lamp reached to VUV region. The
high photon energy of VUV light enables cutting of the specific chemical

The CNFs were grown on a glassy carbon substrate by bombardment bond. Therefore, it can be applied to a wide range of application such as
with Ar* ions at room temperature. surface treatment, sensing and sterilization.
900, 1200,
Anode for §00
MgF, substrate acceleration 3 799 Z 1000
=
Fluoride thin film Tefion £ oon g $00
spacer § 500 2 00
Anode for e £
extraction 5 g .5 "
= = 200 = 200
= 100
0 0
150 200 150 20 250 3
Field emitter (CNFs) cold cathode Wavelength {nm) Wavelength (nm)
. " KMgF 88 % 8 k& LT-FEL Nd*LuF, HIEE EH K& EL
PP/ I7A N~ ERFRREL. TV ILUAREREHELT e DAL eiroslindeldiiigy

AWE=Z4—ILFIEyiav3ud
The VUV field emission lamp composed of a CNF field emitter, a
fluoride thin film and two copper mesh electrodes.

Output spectra from the field Output spectra from the field
emission lamp using KMgF, emission lamp using Nd**:LuF,
thin film thin film

AEVE I NE M o mamansBTANGATHERILNORIEMEYERER K Ery TEHT
by pulsed laser deposition SHHELMEBFETIOvENE. RERAHERTOT A AMEICHET 25—
FUF N THED, B IEHBI—5 v RS- BROBR T AL LR
; L —HREEBNBILT, JvRREOHBRT S AN REBNBILRC,
NVAL—Y—H S e rRosanERELL T+ AL BROBREENT S LCRILE, 0
?Mf?F%*;ﬂ L SROBFRBERANEIHEROTLLASTHD,
3

Surface and cross ® Even when using ZnO, AIN and BN, which have been extensively studied as UV
section of KMgF. phosphors. the operating wavelength has no! been exten_ded to the VUV region.
\ : 3 Fluoride is a promising VUV phosphor candidate. The high quality fluoride thin

i thin film prepared film was prepared by pulsed laser deposition without any assist gas, and its
by PLD. fluorescence performance was nearly equal to that of a single crystal.

E& NG BE. BH RE(ZEETEAS) « TT5
e-mail: ono.shingo@nitech.ac.jp, tanemura.masaki@nitech.ac.jp nanol?dﬁ!‘Japan




FRELREBROFABILICSFHAFRERDHER

-
T

NanotechJapan

3)50)05-T5YRIA-b "

TSyRIA—h"

4 I

> REIRDAFRMETDERD)I)\D%E I 5258
SENRFRBOIFLRAAEH ZHEE

> IS SRR IT G AN T AT 5> F - M E S sk I DA T AR
(CHEVWTILS—AROMFRE - FIEICH L. MERFIAERE
BEREMSZ IRz R A

/

ooy PAHIABERRAT
TIS3YNIA—=LA
e | WIBHGSRRT S 5y M 74— L (108509)

Advanced Characterization Nanotechnology Platform
EEHR =R -

WHINI 75y b 74— Ly (16HE0)
INFE-LBEEBFHMBE . = S
BESFETENRE, BETFAHET T R it o R0
HWIER. BEBEFI0-IN/4007F 1B TSy R 74— LOREME

S -1, BRI EBE D R

ETEEBRBTRNSE. RICHNFESD

Leading Institute of the Platform
BB F IR . BIER S0 MREEEA
BriAME BESEEFHRME.

MEIYSpring8E—LASHA >, BF I waysapeor saney o | LEESRBEFRIMAFRAS

T B B e e S TPERT | sopan arceg stteof 0
and Technology =

Nano MK

o,
%
L
""" 7°5W |“77|' _L\
EEWFREE
EBFE-LBHAESE. A7v/\—., RIE
(Reactive Ion Etching) %8, /W EEE,
CVDEEE. INRAAE—hIEE, L—H-10

TS, BAFHESDR- ArEE, IR
KE.REAFAUEE (SEMF)

DF-MESHK
TSYRIA—L

Molecule & Maberal Synthests

FEHAE R

BHSHBEE, ADHRE, EEHH
2 OMLAE R SR . XA A B AR
RAATME, BERBRBEOER T
BHWNT ., ALEHRNER - BFVER. /A4
BN EBRBFHENE (TEM)  REH
¥ (GEBBFEMIE(SEM)/EDX/EPMA,
BF 5K (XPS/UPS/AES)) . X &EIH
RE.EBHNFNEMBE(STM)/
[RFRI DB (AFM)

)70 -3y hIA-LEYH -

E-mail: NTJ)_info@nanonet.go.jp

REMAE

Kyota Uni i
2 glvsrwy
axs
‘Yamaguchi University
—
LBXF

Hiroshima University
-

Shinshu University'
-

tyg_ Aﬂlﬂ; .
mmnl!-m)

| ”
DTIEE.
TSYRIA—L
11H4B8

EEEARE
Hokkaido University
- e

TR RIS
Chitose Institute of Science and Technology
-

2

e

sk

Tohoku University

- an oo

WREAE

University of Tsukuba

-
(3) ¥ 39 - AR ZTHRN (o5
National Institute for Materials Science
{Platform Center)

Yan am e

(Joh) S B S SEAZE AR
National Institute of Advanced Industrial
Science and Technology

-

(BB PR o am)

Japan Science and Technology Agency
(Platform Center)

RRAF
The University of Tokyo
- a»
RRILERT
Tokyo Institute of Technology
-
BEEAT STREAS
o Nagoya nversity Waseda Universty
Rod |BIAS REBIRAS EARISHHIN 9 F HSHRA
Kagawa University Nagoya Institute of Technology | Institute for Molecular Science
i - = ‘m
BHRTRLF
"4 Toyota Technological Institute
o . &= T
()AL Pl bR
¢ 7 Kitakyushu Faunua_lji:n for B S - AR TS
ol | SdencemaTeonnoiony Osaka Universty RESE T
- - - an e
- EFEEEEIR—Ir—
MAS e (285 ) 7
2 u-nwersny Japan Atomic Energy Agency
=
3 A
1-¥-#aEn

(GEE /ME-HEMEHE. HERGIRRME)
Phone: 029-859-2777

FRE27E1B



