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Cold-spray (CS) process is an
interesting technology which
allows welding different materials
to form a layer protecting
structure. It consists in projecting
at high speed, against a substrate,
powdered materials through a
nozzle using a pressurized gas.
Relative good understanding of CS
was achieved for metallic powders
and substrates. Since few years,
some researches [1,2,3] have been
focused on cold-spraying polymer
particles. Contrary to metals,
polymers exhibit high sensitivity to
strain rate and temperature. Using
an empirical approach, the addition
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Dynamics behavior of polymers, cold-spray

of nanoalumina particles allowed
obtaining thick and porous
coatings. However, the role of
these particles on the adhesion
mechanisms during CS process is
still unknown.

My research aims to improve
CS process through a better
understanding of the formation
and growth of the polymer
coating. These steps depend on
the balance between kinetics,
rebound and adhesion energies.
This requires the knowledge of the
polymer behavior law, at ultra-high
strain rate and strong temperature
gradient, and its implementation in
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finite element software to simulate
CS process.

[1] Development of Ultra-High
Molecular Weight Polyethylene
(UHMWPE) Coating by Cold Spray
Technique, Journal of Thermal
Spray Technology, 24 (6), 1015-
1025, 2015. [2] Mechanistic Study
and Characterization of Cold-
Sprayed Ultra-High Molecular
Weight Polyethylene-Nano-
ceramic Composite Coating,
Journal of Thermal Spray
Technology, 25 (1-2), 160-169,
2016. [3] International Patent US
20170152601 Al
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Liguid Metal Dealloying (LMD) is a
new elaboration technigue allowing
to produce finely structured and
porous materials with a sub-micron
length-scale (see Fig. 1.a and 1.b). The
applications of these new materials
require to control the properties
of the nano/microstructure, in
particular its topology (connected
or not) and the size of the ligaments.
Experiments show that these
properties are primarily controlled
by the formation mechanism
at the dealloying front but are
also affected by the coarsening
mechanism of the connected
microstructure occurring during
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material sciences, physical metallurgy

the process. In order to improve
the microstructures obtained from
LMD, a precise understanding of
the physical processes involved of
these mechanisms is required. My
research consists in developing
numerical models in synergy with
experiments and curring-edge
characterization technigues such
as X-ray tomograpghy (see Fig. 1.c)
to improve our understanding of
the LMD process. In particular, | am
developping phase-field models (see
Fig.l.d), numerical tools especially
suited to investigate free-boundary
problems involving complex
topology changes encountered
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in this fabrication technique. More
precisely, we will focus on the
formation mechanism occurring at
the dealloying front and the following
coarsening behavior leading to a
significant increase of the structure
length-scale.

Fig 1. (a) sub-microstructured
composite obtained after LMD
process. (b) sub-microporous
structure obtained after chemical
removal of one of the phases. (c)
Tomographic observation of the
porous connected structure. (d)
Phase-field modeling of the first
steps of the LMD process.

FRIS

Hews,
[ N0.05 ]

-



FRIS newsNo.05]

UL IR

\\“ “

55 — FRIS Z 83 o T8 12 b D3

‘M
’///
2

NS

.s\\\\\\\\
’
\\\\\\\\\

‘“\‘w

EE EEE ok KRR s e B
(T FPRBAIRIRBIH £ - RIENE EREIME 2013.12-2016.7 )

e fcyidic]
D&

EDBFYA

BRRERCI=I—FRF T

[mBtRc.+ 7o |

Hib RS 2ERRIZ 7O T4 THER




PR gt kst R S R S DT e RS S A 22 ) BT e
(Ut FrEBAI R EIBNE iy - RIEBAE  FEEEARM 2013.4-2016.9)

TERE B sk Ktk iRl B
(7T FriEEAI RSB 3 IR ERRIE A EREEE 201211-2016.3)

|: No.05 :|




FRIS newsNo.05]

W A Ry MRS

D L EPHOB CRIEE T o Te b | Rt

'S LLENHDODETRXFEEIC
mofen (B b LK), ik, B
EHRBRLEZFERA AL E R FF
FEL TV, BRENRORXEE
HRANY T, SEET7EHBED
e 0l & Lo FEFEEICS & &
ENPREREED, FEITICH EEIC
A->TCBE, ESEHOEN, F7>
RR—HEXREEOEEFRE AL
TERBR I HEEEE LIz, HYH
EDTTVE L, A, hETRX
BEBRBERFE L OHE. BHEHK
BZEERMPLOEBEBEEZEVTEY,. X
NEREHE TARXZOER - BHEX
EBEE, 5L BERZMRES TO
LHENEXTDEF AT VR, BEL
LTEmBLE LT

' LX), Tld. 8BED | BH
DEBEAT, HAFEOLE - &
B - TSI - BRRRKE, RXF
DHED—FORNDELTHEAEEL
¥4, SELHNI[OEERDFH
5, EXEBEEBETSINERE 6 2% R
KBLELI ZOSMEREIZ4 AT
D24D20WIIHrN, ART <K
EN BT —IRITICES & ThEHERN
IZHESDF LTz, 1z SYICKREE -
KEBE4E D SLA (Student Learning
Advisor) & & RXEEME T HH
ENOE, SREDHFTREY R—FL

FlL7e IRV MRYD 2 HETHE
FTREREL, BETOR—HL%E
ZX LI ZOBEIZER LI, S,
WERAXEOORIIMO L AERE
BICTEHAILE LIz, ZOBIZIE, =
BICERENBMETO EAERES
BELTEREAILE L, L&IFELN
o7 — 9 % L .=&B O i
BRRFEERS, ITT—HRERD
BCHERELE L, ¥7/1-. 38
ICHESNZEARNESY 2
7y arTHLEMER4E
EIMRREFREZTOFETT,
bl S =Nz DPANE = i
UTFa T o —=Z>7 HNEER%E
EHTVLEIN THL LK, &
KPR % B L TRIZEM AR

HBOEANERENICERZGEL
T 2EMNCbBLiMizRTL &,
SkEbIEMEIIEELALLE
FELLEY,

RAHE CreRisal U FTER BhED)

s ————

........................................................................................

o ARG B RS

WAL KRFREW IR EFE T vy A Fa vy baDH

KRIFERPTIE, REFEEICSI 2HmE, X
I KRZHBIAZEA - € ¥ —EEED
TCEBT AMEMEF T H T
oYz bIsELE LT,

7 BICEESN/E 3 EEILAEE
FHEET Y TINT—o 3y S
Tl KD S S (D48 72 #)
DRRFERELDHY . 5514 (21K14
)N KREEZITE LI, 2070V
I RTld. 77— a3y 7o%IC,
WETEERFEEIT 7 Z > b (T
EFTUOYTILIS M) ZLT
MEREREBRZEZATHET S
WEEs WARIEF7 VT TILHE
) AEEINE LI KFERFO
HREILIFEARICED ZRATED
LT, MOMEFT - ¥ &7 —DiffRE

RIKRE ZERET O YT« THER

ELN—BRAERDTVWET,

MESBFORLDLMFREICTL
T. BoORODERNHENLE D
MR CHBELIZY ., EDZ
NEEBLLSETAZLIF. &
BWIS IR REEHA, &£
DIFRADBEENAESEE LD
HbHEBbODNET, FEIFRH
., BLUOEFHREZELED
DIEETHHERELT. 2D
OY 7 MIESELEBRNICE
HoTWK I EIIRBEERTH
VET,

EEWRET Y TIILT -3y T

|

KRS~y DT N




R TRIEE RS

s

SERG 20 4EFE AR A FITSE S A TE B

2EEERFRT AL FRIS
B L ¥BSEMRHAER (DIARE) O
Btz e LT, BRARDBOETF
WEEN—BICEFIZIRXMETT, F
26 FENLRHALT. SEET4
F£HTY, #8020 ~602DEMNE
NHl ., KRBT —<OOEREE - K
2y —REREBMIISINELE TER
REwmEITo>TWET,
EFIADOANIZBDDOMHAFROEE X
DEEFEZDEWD L. BRD
MREIZE > TRADEMTT A, H
KOKZDEMAB TIEH F W IIES
NEtA, RERODEMRETH, &
FHRENERONADNIHEARZ
AT AESEHF ) AL EBDONE
T, AXREE. ZORMEEISE
ERBEL-O>TWET, SBIZED DB
A AFRAR BRIBRZIBED B HEBHTED
Z2oNTDHFBER->TVLET,
BEOOBEXRONS L. EHEM
Rl OMFEFA, "EEDENDH, "X
FLOMB®RI, "RV EFBLLE
RELH, "EEERWCRBEEE
FiEy mEPHY . BIERK. FEHIC
ZIKIEY £ Uiz, 7RI, HAB
Bl "TENEBEIAREICRD 409,
EELT, 2MER 4. 5ATODS

=712 3. BEOZBEERFRE
EoTHABEVWIRAZT>TINE
L7

EIZE2EEB8 & & % FRIS/DIARE
Joint Workshop # FF & 5 7R —
ILTHEL. 146 ZDSNE TARKRR
Y —RER2E1TVWE LT, BIEIEES
TSEIERR Y —%BRBICH ST
BL., 45 E% L, RESBOR
HFHaTH, BHEERE, HBHLIEZN
ENTHEOED Y NEN > TWIHIR
ZUTE LT

ARG Ed. FRIS BhE O BB TH
FH, BESNTZE LT, SFEE
Bhrold, PEEZHERENTILD
IZEBELE LT, ARRZEVTWVWSE
ATREEEROR BN 4 BfTHhZE
L 7zo #8850
&R osm»
HY. HEICH
WThREDHKE
DHIREIZEB R
BIHLTLWS &
SIZBWE T,
I F—%
THEHETF
MEEIZELT
RELEMTH

A
AT

., BEREIIARASEZFALTS
FCANEERELTWET,

ARREFLTORBFOMREELS
mMeRETHEINIELIF—TT,
AiegzZAZBOERN AL
OFRIS £ TEAFRMICLS LTK
2& 0

EEB GRSt BhE0

B o=

[

= L“gi,-; .

7 B 31 BffE FRIS / DIARE Joint Workshop 2

o RSB E

25 2 [a] FRIS % Fif2e

2B E SR 224 (FRIS Y R U — 1)

SERETAOYT 0 THERD 1D
DETHLIEFMEEERADEHOT
12, FEEAIEMRTIOBEIFETNT
NAER Y OB ICTH L LER
EECZEEFBELTLWES, Lo L,
FRELPLELTORBNENE
FHEEIZE > THLDHERDAAEME
ICBLTEBEEHARLZ2DNIRRT
To ZOEIBRRIZCEWLTIE KV
EWEBTZH > THRZRET Z L IE
RERBEZELFHEIFRSY M —
b TlE. ZEDODEFITE 2 HEZAR
MEMOHEHN—BICE LT, —HC
HTELXDIFRABOREK. KO &
FoEHICAODNBRVERETL. &
FEOXARER > TWE T, £IIC,
MREBE T,

FRL20FEZAEE (HEA R
IEEBIZ) (5| EHE. FRH29F8

BIZE2EFRISY M — °
EABEEQOAVILRTIL
W TiIThh i Lie
B AR B E I
MmAT. ZRAD B, F
BRI DOHEE L LD KT
O—LETFTILERDHE
H NEERK (EREIXFEXRZER
TR, BESEREK (REKRZE
RERBEETZE). H)IEEEK (B
FREXREREZHRE) 2 BHHEE
ZELTHEBALTIThbNE LT, B
RFHEETIE, RABRLIT TR, B
B0x v ) TIIB T BERL BRI,
EHE, MREAEDEGE E 73 - KR
EEDTHEREBE, SMLIEFH
REIZE>THEBIZBEERRDLDT
LTz BMELBIZEKXLTHEW-T
B, —AH Y OMREEREHEILERES

NTLEVWE LA, BLADODFDE
BE-BEEREEERTIRVEESLER
& L7z, RICEREINI-ZRDERH
Tld. BREZ EF THRERABE LV IE
DTIFCELEDNIZD ERFIZ. 5
BOIEEFFRO RN & BB IZEY
tiFeonTuwzE L,
S%LH.FRISY MU =K. &F
MEEBOII 2= —> 3 V& FHE
ftEEBIRY LT, BFEFOE
DARY RELTITONEFETT,
RPGR— GEREIRFTRES B0

Y

S
|: N0A05 :|




FRIS newsNo.05]

Ry RS

FEE20 2017 ¢

WDOHLDOHZD, (e L < &,
FHORE, EPrVWOL5LER

RWIES A !

FR29F1087H (£) £8H
(B) 12, HIEXZHWBHAFRAE—K
A THF£-o0 2017y HEREEN
F L1z RIFEFTTIE. FFF v 28
ADITIVRAT Yy avHBEMEHES
SUHDOEICEBRT —XE2HRIT, 28
DABEIZF LT, EAEBEVEED
MEOEIZHHBZDRMEITRL.
BRETWLE L1

HEAMAICERD “FERIC3ShL
CUCEHZ AaBZ MRz XX
FEHRSEARENSITFAIIBEALE
RABRERY £ LTe EHFIIZELD
THRAEIEAR "RET. AREER |
~EHREEIIBRSTCIALR) YT
~ ({E  ANFFEBH). FHIIC
S BEREH—RT —L TFHICHNS
A—RNRML~F > ROX5 774
b~ (bFE : HBRFEABR). 4 KT
FH> 7 ¥ — Mitaka # B2 TR
MR CFERT AR Y, (5 N
HEBE)., 77V IoR—ILDENIC
LoTEDONIZEERXRE TS 7
Ty UR—ILEBEERAD |, (B
W BHEER. EESTEBH) (4.
ZnFBEEED T LT, 10 &
WK D TETES (LDE) & TAh
%,y (oE : BILUBEEIZ). TH-T
HED I EYDH, (FE : RIESE
H) TIEBEREHBELTH S, TR
MoHENATEZREE, (B FiE
MEERE) TIN5 -
BWIHEL CHYMDOELTELIHRTEL
FTATHEBNLE LT, 720 TLWEY
DDA FELLRTHELS 1) (&

RIKRE ZERET O YT« THER

[ NN UES )
TIEBRELRZE
BLANS 74X
EFELATHLW
¥l MBI
FIILF=IFIZLD
ITRIILF—EHREE TTx
WX —%ZZ DM %EE-
THES, (4HE: BAEHK
) Tl AR I kRk%=%
L LIEBEFES ZENT
T TT—RICRCEEE S
BFbREonE L. A
EROERICIE2EBTO
#4600 ZDHIZEBL
Wih/cd, &0 —7+—T7
LB LIRT £ TRIEE
T dLDRENFE
L7
AKFERFTE L TlE. SED
F¥EEo)~m2@0Bns
BERY FE LA ZHD
ANGEHBZ D ENTE,
TH¥E %24 2017 240
BICEBM T b EE
ATHEYNET, RENL 2F
BO 2019 FDFEE LY £
T, SIEmEBAONAE—
MRAHARYMERB LD
BHi-NEBWET,



7u 77 AT

/A% LIRS NI %Eﬂmfi?ﬁ7lﬂ77A®Eﬁm %fﬁﬁﬂbi@“o RITFFTIC 1S, PEEZIER LK
BOWRAIT. RIBROZEHERIS, tHE LS 5EdBMERIIARESHEASE IO T LADY £,

M ERFE(EET O S L (Promoted Program for Interdisciplinary Research)
HHEFBRESHRLETHENRRELAIARMABICSVT, FHRTLIPLEEKEDOH 2 2EREEMEZFIAL. »OEXFICEL
TREROEBERFEERDZIEENE LIEMREE MAREHEHE IF) 2205 - WIRL W9, ARMABICIZ. FIALr S DOHMRA
HREDSEDLAETT,. D707 T LI FHILWEEBEZSOBIBROES,) S, MFRATAICY —X %6 DM FRELH/ICHE LT
HET oD IZEBEBINTWET,

(FBL2 9 FEER)

2H /#a PERMEMIIC L ST/ AT — )L I RTBEIEERITEDRF & BRTESEIRE
FHRBET 0V T« TR - 2% BEM BLDIEIE BT~ DR

O AR TEE 7025 L (Support Program for Interdisciplinary Research)
FHOBEROBRBOMBRENRET 2REL SFOHETERT 2ZHNAETATTILTT, WRENE &, FTAOERFAOM,. &
EHECHESDRE. EFMREOBNRER EANDEBORFBLIRELE ALY £7, ﬁﬂj’"ﬂﬁ%%iﬁi OHBFFERE . BEIZISELT
—TEHE FRISICER L. REOKR, E0HFEOEA, MREFHAORMEMS Z LI2LD. FEN, RN, ZENFAREERL
TWeZEd, 207077 LIk FRISEXHECMOMFEE L H0TFEBAIERLTM. ¥im. BABHETOIPH T, FAICT—
XHHOMRBELXHET IRICERIMEINTOLET,

(PBE 2 9 FEHRR)

iy .. N R=Y =S T LB AN AREHRICN T 5 ERIER O 1 D2 BRI

W P= e sus | ELOBEMHIRIC L5 X RIEAC A —V > VERDMEROEIY k52 M

€37

#Il ® =
EPRMER - HR

/II

B SN E T HitkomAsxED LIcEDRRAEDOHER
MERIRE "

RN - S HEREMEM B D R X o EERIT & BERIEH

A0O#R - — 8 | e T A I [

%FMHB‘TnFﬁ o AX = XTFTINA R %& B2 BKEES Y

HRMp A

%gﬁ‘{a‘ﬂﬁﬁmﬂﬁ g  AERBSIRLF-—YEFPEESHFREEOFRFE

W SEIRAIBAFZE 7' 25 L (Program for Creation of Interdisciplinary Research)

PR ZETO S L. L0 "EHEARBETO IS L) "RESELLDDORENMRICMLE I FoNZ2HDE LT, ZAA
BENET (MIREEEE 2 F ). ARAANADSDOBRFBICH LT A—FKAETAFICEEINE T, AZ20FFEOHHS L EHEZ
MRAKEL LT RZDO I H/ULOMAELECTRAB TEE SN ZENOHABMRBREN TR LY £ 75

(FBE 2 9 FEHRR)

et BS7 52N L—3 e EMFEOMA I & 5REESALENE ORI

s 1 T BETREENAS S EATRICTEZERIIO LN TOREN - SENH%E

S . BERRERS /37 BOT SRS

g\g ;ﬁ% o ?;%4 zg%ﬁ%L\ti{zmmlfﬁ@%ﬂ:chml%z?iﬂc% BigLi-NYVEEY -]

NEREZS DHERERR

W R HPIEAR NS A EBREEBORRIC B AR — TN REEYRT LD

hEREFHTIRT - BIZ F?‘téﬂgiﬁ%ﬁwﬁyﬁ

S 1752 i — [0S — B | 0D IS ) =

ﬁé% ’l‘?.ﬁﬂﬁﬁﬂ’]ﬁ Eﬂﬂ /L:H@. .ml/)lb HP—(U @ﬁuﬂﬁ’]%% i_-—a.%)% Isz @%r)(j? XA@EﬁJ’L

g%%%ﬁ st m Egéi%@%ﬂ@l@h?ﬂm IZHITZN=IHEDELTZ 7 (v >aET
KER )

Bl omwmy gy | EREO TH, ER3BHETOBSE

BEAS o  ommy g CEEFCHTARTEERLETEL T3 ERMKERBEOMR

M mmr.mm  EERT VY ARTRIMHOFRFLMEHNEORY

FRIS

,—‘ news
13 |: N0.00 :|



FRIS news [ No.05]

(G

FHOAE
HEPHTRA - BIK

SiREA

TEPWTRR - HEHR
TR

TARZER) - B3
ALE—BA
EmRIEER - B
FBREH
BRIGRIZPHTRR - SR

AR
I FRT - BIE

AN =y
TUARIEHTIRAT - B2
L F 2N

Bk
TUARIZA AT - HEHUR

= 18

L TTE R - B
wE)ImE
FEMETOYT

1 THFRAT - BhEK

b2 R—E> 7OBEFIEAN R Z AT EREEED R
EEETTRIZED T+ b=y 7T NA RAIE E R X A > EIfERRT DR
HMEREZAWN XL —> 3 v EEOREFE ER

Y OHERLEBEEIREBVEDTIAILA VY —T 2 —XADEN

SEELAEZBIE L -EFAREEREE HA/OCP I 7> T LERRZIALEFER D

il
MARNEAE T ADEE S 2B CFRIRA H =X LDORIT

%@#ﬁ%?ﬁ@t@@ﬁ%&mﬁﬁﬁ%7u—7%W@¢6%E74»A®%

%E%J?E’UTTD —FICZH L Z2HADET ) VI L2 FEREBERERD
5

SR 5 7 %ER LI SHEKHTIRIEM ORRE

HEOREICKRENSZZFE  EEPT —J IS HRPHREERDEE

O ZEHERUHRRE

AR TIE, EHFEESMABOBES LOZFBEMRZETO V7 LOMERREOLBRARE L LT ZADLEBEBHEELRITA

nTLET,

R WRME  SANE
BEHA 28 T H29101 LI H B HIE
(A== EEEEepamay) | ARAITOMEABTAN=ZLCRT SHR jgzs (Forsa)

O BAHREMAS L UOCERIETOI S L
AARFAICHES 5 AEFRLEE, LHTBERFHARHE L EERE L L TBERERNICERT 2345, 7075 0FROER
BEL %S> TV BB LVINSICELZEFHRET, BAWRBE L OLRAFRERMET £ ERBTFEDHENRE L, 258

BLE 1» AREOHE. BADKEZCHRAENTET 2EMETETLHDTT,

EFRLRAFTIE

WA
CHriR IR AT 92 86 - Bh#)

Hs & —ER
CGeRIZiAI AT Z2EE - Bh3)

BARREZERRIIE

B¥ T
CGReRIZRI AR 2088 - Bh3K)
LA e
CGHreRiZi Al AT Z2EE - Bh3)
BFHIEX
CHreRIZiAI AT Z2EE - Bh3)

= N

GFRmA A - Bh%)
INIE PRS2
(Hrm B AR E - Bh%)
BF EB
GREE R RS - 8h%)
Sl

G oa B RS EE - Bh30)
SR

(FEB AR - Bh%)

READ
R4S A BT S26 - Bh30)

RIKRE ZERET O YT« THER

Yale University (77 X ') #)

CNRS/University of Paris VI (7 7 > X).
European Molecular Biology Laboratory (K- )

MESL=ZAE (FEH)
The 2017 E-MRS Spring Meeting and Exhibit (7 XU #H - 7z =v 7 )

European Materials Research Society (E-MRS) 2017 Spring Meeting
(72> - RAKZRT—)L)

The X-ray Universe 2017 (4 # 7 - O—<X )

Glucose Transport: Gateway to Metabolic Systems Biology
(FXVHh--R/J—R)

13th European Congress on Catalysis (EUROPACAT 2017)
4507 - T7q1L>Vx)

COSMO 17 (75> Z - /%)

The 9th High Pressure Mineral Physics Seminar (HPMPS-9)
(72> -H>v.-<0)

High-Pressure Mineral Physics Seminar(HPMPS-9) (75> X-H%>-< Q)

International Forum on Avian Germplasm and Genome Editing 2017

(BE - AMNS)

R

MOE A

H29.7.1~
H30.2.1

H29
1n18 ~12.3

MOE R

H29
418 ~4.23

H29
5.23 =~ 5.27

H29
6.4 ~6.1

H29
716 ~7.22

H29
826 ~9.2

H29
827 ~98

H29
9.23 ~ 9,30

H29
9.23~9.30

H29
10.25 ~10.28



R OIF#E ; ; 5 . H29
(%E%EEXEUEXEE%‘ZE‘B . BjJ’fi;&) Taiwan Japaﬂ Plaﬂt B|O|Ogy 2017 (é/g —éjt) N2 ~1.6
F AN 2017 American Society for Cell Biology(ASCB)/European Molecular H29
(FPEIEAI TR R EL - BhER) Biology Organization (EMBO Meeting) (7 XU« 742774 7) 127~127

— . . . < e H29
@%ﬁ%guﬁﬁ%% D) The 3rd International Symposium on Mechanobiology (& > 77K —JL) 1210 ~ 1214
==
&%ﬁggﬁﬁg{g B The 3rd International Symposium on Mechanobiology (3> A7 R—IL) ;21% ~1215
FREREX

74

SENEEE Bl - 9%

Shuji Matsuura, Toshiaki Arai, James J. Bock, Asantha
Cooray, Phillip M. Korngut, Min Gyu Kim, Hyung Mok
Lee, Dae Hee Lee, Louis R. Levenson, Toshio Matsumoto,
Yosuke Onishi, Mai Shirahata, Kohji Tsumura, Takehiko
Wada, Michael Zemcov, "New Spectral Evidence of
an Unaccounted Component of the Near-infrared
Extragalactic Background Light from the CIBER", The
Astrophysical Journal, Volume 839, Number 1, 7 (2017)

FRIB1&—ER [FrERAl RS - B

Yu-ichiro Nakajima, Erina Kuranaga, “Caspase-
dependent non-apoptotic processes in development”,
Cell Death & Differentiation 2017 May 19. doi: 10.1038/
cdd.2017.36.

:fEE,M. (G E s - 208

1A i (FreRAlRT R - B
W. Guo, R. Yamada and J. Saida: Mater. Sci. Eng.
A 699 (2017) 81 - 87. "Unusual plasticization for

structural relaxed bulk metallic glass.” DOI: 10.1016/
j.msea.2017.05.083

SBAREIE el mmRE - 5%

Takahiro Tomaru, Yuki Suzuki*, lbuki Kawamata, Shin-
ichiro M. Nomura and Satoshi Murata*. “Stepping
operation of a rotary DNA origami device”. Chem.
Commun., 2017, 53 (55), 7716-7719.  doi: 10.1039/
c7cc03214e

AL BT [BEsal B s - AR
Tsujita, M., Morimoto, N., and Nakayama, M. "SiO2 and
TiO2 nanoparticles synergistically trigger macrophage
inflammatory responses.” Particle and Fibre Toxicology.
14, 11, 2017. DOI:10.1186/512989-017-0192-6

ARG — FrEsAlRseal - 5]

TE R [FrERAISATR - B
Kenichi Funamoto, Daisuke Yoshino, Kento Matsubara,
loannis K. Zervantonakis, Kiyoe Funamoto, Masafumi
Nakayama, Jun Masamune, Yoshitaka Kimura, Roger
D. Kamm, "Endothelial monolayer permeability under
controlled oxygen tension”, Integrative Biology, DOI:
10.1039/c7ib00068e.

ARG — [IreESAIRITITED - 0]
Kenichi Funamoto, Takuya Ito, Kiyoe Funamoto, Clarissa
L. Velayo, Yoshitaka Kimura, "Ultrasound imaging of
mouse fetal intracranial hemorrhage due to ischemia/
reperfusion”, Frontiers in Physiology, DOI: 10.3389/
fohys.2017.00340.

EEE T [FrEEelkies - 5

Kenji Toma, Serguei S. Komissarov, Oliver Porth,
"Rayleigh-Taylor instability in two-component relativistic
jets”, Monthly Notices of the Royal Astronomical
Society, Volume 472, Issue 1, 21 November 2017, Pages
1253-1258, DOI:10.1093/mnras/stx1770

BA 1 [ EREEEREER - %5
Yang Cao, Nobukiyo Kobayashi, Yiwen Zhang, Shigehiro
Ohnuma, and Hiroshi Masumoto "Enhancement of low-
field magneto-dielectric response in two-dimensional
Co/AlF granular films.” Applied Physics Letters 110,
072902 (2017); doi: 10.1063/1.4976743

BK E [EREEESTRE - 205

Yang Cao, Akira Umetsu, Nobukiyo Kobayashi,
Shigehiro Ohnuma, and Hiroshi Masumoto "Tunable
frequency response of tunnel-type magneto-dielectric
effect in Co-MgF2 granular films with different content
of Co." Applied Physics Letters 111, 122901 (2017); doi:
10.1063/1.4985335

EEEEAN BBl Rs - 9%

Daisuke Saito, Koji Tamura, Yoshiko Takahashi, “Early
segregation of the adrenal cortex and gonad in chicken
embryos”, Development, Growth & Differentiation,
Volume 59, Issue 7, 2017, Pages 593-602 DOI: 10.1111/
dgd.12389

EINRE FEEABMEDS - 9

Josue G. Yague, Tomomi Tsunematsu and Shuzo
Sakata, “Distinct Temporal Coordination of Spontaneous
Population Activity between Basal Forebrain and
Auditory Cortex”, Front. Neural Circuits, 11:64. 2017
doi: 10.3389/fncir.2017.00064

e A [FERaIRm % - B
Hf®BA, K77 U —FFBICBY BORPZEDZ O
ERR—EREMITRXEZEFRREBEZ EMII— , B
HBWZR Vol. 41 (2017) No. 3 p. 335-349 DOI: 10.14935/
jss€).41.335

EARBEME IR - 9%
Sugimoto, Shusaku, Kenji Aono, Shin Fukui, 2017: Local
atmospheric response to warm mesoscale ocean eddies
in the Kuroshio-Oyashio Confluence region. Scientific
Reports, 7(1)

FHAEX el is - 9%

Hirofumi Noda, Kazuhisa Mitsuda, Atsushi Okamoto,
Yuichiro Ezoe, Kumi Ishikawa, Ryuichi Fujimoto, Noriko
Yamasaki, Yoh Takei, Takaya Ohashi, Yoshitaka Ishisaki,
Ikuyuki Mitsuishi, Seiji Yoshida, Michel DiPirro, Peter
Shirron, "Thermal analyses for initial operations of the
soft x-ray spectrometer onboard the Hitomi satellite”, J.
of Astronomical Telescopes, Instruments, and Systems,
4(1), 011202 (2017). doil0.M7/1.JATIS.41.011202

BFAEC [FrEsaliii Rl - 5%

Hitomi collaboration, “Solar Abundance Ratios of the
[ron-Peak Elements in the Perseus Cluster”, Nature
(Published online:13 November 2017)doi:10.1038/
nature243

FRIS

news
15 |: N0.00 :|



FRIS newsNo.05]

BN R el - 9%
Kenta Arai, Toshiki Takei, Masaki Okumura, Satoshi
Watanabe, Yuta Amagai, Yuya Asahina, Luis Moroder,
Hironobu Hojo, Kenji Inaba and Michio Iwaoka,
"Preparation of Selenoinsulin as a Long-Lasting Insulin
Analogue”, Angewandte Chemie International Edition,
56, 1-6, 2017 DOI: 10.1002/anie.201701654

SEIRAIRFIER - B

Ken—\chl Maegawa, Satoshi Watanabe, Kentaro Noi,
Masaki Okumura, Yuta Amagai, Michio Inoue, Ryo
Ushioda, Kazuhiro Nagata, Teru Ogura, and Kenji Inaba,
" The highly dynamic nature of ERd]5 is key to efficient
elimination of aberrant protein oligomers through ER-
associated degradation ", Structure, Available online 4
May 2017, DOI: 10.1016/j.str.2017.04.001

KPR — [Freasialsiiss - 8%
Yasukazu Daigaku, Thomas J. Etheridge, Yuka
Nakazawa, Mayumi Nakayama, Adam T. Watson, lzumi
Miyabe, Tomoo Ogi, Mark A. Osborne, Antony M. Carr*,
"PCNA ubiquitylation ensures timely completion of
unperturbed DNA replication in fission yeast.”, PLOS
Genetics DOI: 10.1371/journal.pgen.1006789

s A sl iansas - 5%
Mikito Tanaka, Masashi Chiba, and Yutaka Komiyama,
“Resolved Stellar Streams around NGC 4631
from a Subaru/Hyper Suprime-Cam Survey”, The
Astrophysical Journal, Volume 842, Number 2
DOI: 10.3847/1538-4357/aa6d

IBEET [FrEsalRmERaL - B

Hikaru Kowata, Saeko Tochigi, Hideyuki Takahashi,
Seiji Kojima, “Outer membrane permeability of
cyanobacterium Synechocystis sp. PCC 6803:
studies of passive diffusion of small organic
nutrients reveal the absence of classical porins and
intrinsically low permeability.”, Journal of Bacteriology
DOI 1 10.1128/JB.00371-17

RN FrEsamRs - 3%

Shinsuke Niwa, Li Tao, Sharon VY. Lu, Gerald M. Liew, Wei
Feng, Maxence V. Nachury, Kang Shen, “BORC regulates
the axonal transport of synaptic vesicle precursors by
activating ARL-8.", Current Biology (BT H%) DOLhttp://
dx.doi.org/10.1016/j.cub.2017.07.013

ARBE Bl - %

Shusaku Sugimoto, Kimio Hanawa, Tomowo Watanabe,
Toshio Suga and Shang-Ping Xie, "Enhanced warming
of the subtropical mode water in the North Pacific and
North Atlantic”, Nature Climate Change doi:10.1038/
nclimate3371

[FraEal R R - B

. Covino, K. Wiersema, Y. Z. Fan, K. Toma, et. al,, "The
unpolarized macronova associated with the gravitational
wave event GW 170817", Nature Astronomy (2017)
doi10.1038/s41550-017-0285-z

B IT s - 5
Hayase, G.; Ohya, VY. "Marshmallow-like silicone gels as
flexible thermal insulators and liquid nitrogen retention
materials and their application in containers for
cryopreserved embryos”, Applied Materials Today 2017,
9, 560-565. doi:10.1016/j.apmt.2017.10.004

EEEC
S

FHIBEIT [Frsasalmarszss - a3
BN FrEtalsmREs - 9%

Kumiko Hayashi*, Shin Hasegawa, Takashi Sagawa,
Sohei Tasaki and Shinsuke Niwa*., "Non-invasive force
measurement reveals the number of active kinesins on a
synaptic vesicle precursor in axonal transport regulated
by ARL-8", Physical Chemistry Chemical Physics

R IE# [FreasalmmRas - B

Takaaki Hirota, Masanori Izumi, Shinya Wada, Amane
Makino, Hiroyuki Ishida,” Vacuolar Protein Degradation
via Autophagy Provides Substrates to Amino Acid
Catabolic Pathways as an Adaptive Response to
Sugar Starvation in Arabidopsis thaliana”, Plant & Cell
Physiology DOI : https://doi.org/10.1093/pcp/pcy005

B T SRS - 5

Gen Hayase, Takuya Funatomi, Kota Kumagai, "Ultralow-
Bulk-Density Transparent Boehmite Nanofiber Cryogel
Monoliths and Their Optical Properties for a Volumetric
Three-Dimensional Display (BIEH) I BEFZHR—T A
FITFAN=TTZAFTILE /) REFEBR I RTTT 1 X
TLANDHZEE) " ACS Applied Nano Materials. doi :
10.1021/acsanm.7b00097

= B AMR - %E (20152017 FEHRES 707 5 L)

K. Sugawara, N. Yamamura, K. Matsuda, W.
Norimatsu, M. Kusunoki, T. Sato, and T. Takahashi,
"Selective fabrication of free-standing ABA and
ABC trilayer graphene with/without Dirac-cone
energy bands", NPG Asia Materials (2018)10, €268,
DOI: 10.1038/am.2017.238

LR =X

BN 4E [FEEAIRHTRS - 3%
MR | 25 TS5 - THERBE S DY, KBE R
B 328 LLBKIIEORE B - BKR Y Y T 5
Aty by DRFE,
(‘PR 29 F 8 B 25 H)

B TE T [$TSEIS BRI - BV

THBMATLA VR Yy L /A VR vy OILEERE
BEERBIC ) ~EAN TOEDHN RIFERHRT 2 HR 1 > 2
) > BFIAN DG ICHAF~
CERi29E 4 A1 H)

BRANTER FraselsmEs - By

MREAD AR RIZAIECEDDBX = xA&%%~7»
VINA R R E R MR B o) BRI BE A T BE
(EFE. 29589 H)

KPR — [FERAIRRIRE - B

DNA LD "TR—=F v VF, ithd 2424z,
(‘FEL29 &5 F 26 H)

RIKRE ZERET O YT« THER 16

Hss A el iR - 8%
TSI EAED L > [E Ly
(CFRi 29 8 B3 H)
R %Eﬂ [T EIsa RS - Bh
T NTT ) T ONEO KA EE B % R FRE
@W@E‘Ziﬂ&“@ﬂ'u&q
(FEL 29488 8H)
FERERA [Froasalszss - 5%

>+ T7ADMBERES 5RTFOXER MEBAD S v 70
RA > F T RXDBFERD B
(FRk 29 £ 8 A 22 H)

AR Fragalsimss - 9%

TEHHEOBACR 100 FRTIELER~MR (FI9BHENKE
D 2 EDORE TREMET~,
(FEE29F 9 A 5H)




EEE T [FEEAIRETIRE - B
TR FEEED S DHILRY HDNEh o1 ~FEHOSOE
BIRSTH S & EBED S OB & EIRITICRE~,
(*FB 29 £10 B 23 H)
B T [FESARERE - B
P> )a—v#E/ VRABZAK ko axOs L, #H
WOREERRREM & 5%,
(PR 29 1M A 13 H)
HIEAIT [FrsEsalsmE - BhE|
PR oAl - 5%
TEEBEAREEABESAIC LIZAFE— 5 —DHREE -
WREERIFROF L VAIEE S L CH -
CEE 291819 H)

%.jfﬁ\%ﬁﬁ@@ﬁ%%-%ﬂ\
TEYAYEBEEYNE-DICEF— T 7S —HRE |
F—brTFY— b&&ﬁ??:/&b%%ﬁ@:?»# iR
AN
CFR{30 %€ 2B 2H)

B JT FEHRIEMES - B
rtﬁbébeO BRLE /U ARSAE L REEIRTHE
H-FRELTEZTTOXLROXIMEE LTORE
E%ﬁ—

(CFR{30 %€ 2B 2H)

%F* @\NMR'ﬂﬁ(K%Q@7?Wﬁ%$£7u75Aﬂ

3BT vC 75FEA7—/®¢U FIZEID -

27 T INA RSNz RE—
(FRi 3042 B 9H)

(P8l 20 FEMERMOTFOSENEREERY] EFHEEE

I AZERE [FrEB AR - BA
[h—% > MEEmHE,

EIAKRE [FEal iR - B
[AARERYSE 42 OTHEMES] XA LT LEYF—
vavy

INIBFESE [FroARURIRZER - Bh2
(8827 QBA2EZR] HHE. EFFEHXE

2 ([TENEE - BEWRREE

[Fri28 FEHAMBZER] £ 2LE#HE WEEK 7 —7
SavTEBASAYHEES BEMRRERE

= . LEE. TEERSL—T

& X M BARESEE

KMRFATIE, FEZBEL TS EIEFRARY 2dBE
mE, BEHE. PHESEMEBETRAEORZRES &,

L. IEHB L Z DR

XE-KR

V
BAREN [FrasaRzEs - B F O EAWIRE - A¥RE
KPR — [FrEEERmss - 52 (£30EBAET Iy 7 ABERUBY v RY VL] BFE
BEBC et - 9H T W [EAHRE - A¥RE

(BA£REZ% 2017 FRHHEEAR] BF Ry —4F

B EAMRE - AERA
[FRi29 EEAERELS I v o AHe HivduimaE e
RES] BFREE

AR [FsEalairgTas - B
(55 23 B EIFHREME]

BHE A [SAWERE - KERE
(23 MBFETIFMEEME]

Bl #F [B2ARE - AERE
[MORIS2018 EFE&3%] Best Poster Award

EEARAE T OIS L "EREREAW 2L —
> a v AEORIF & B,
[BARZREFH A & 2017] AE

EXVN—, &0 LHES
WERRICEbL 2 A4, BEEEI - TRES T2

LTLWET, ARYIDIRICHRE A, HTHHEESTE 200, EFNRENEIANITER T BN Z 0

CEBRBOOEDTY,

O EERFETOY T« PR RERES
TFRIS Annual Meeting 2018 /¥R 70> 71 7
TR 29 FERRRE S,
FRL304E2H 278, 280 ()
BiF#EE
- Fong-Chin Su (Deputy Minister for Science and
Technology, Taiwan Distinguished Professor,
National Cheng Kung University, Taiwan)
- Ronald Arkin (Regents' Professor College of
Computing, Georgia Institute of Technology, USA)
- Kazuya Tajiri (Associate Professor Department
of Mechanical Engineering, Michigan Technological
University, USA)
- Amal Saidi (Chargee de Recherche AREVA Med
LLC, France)
R ERHIEXRZERFESCHR—L

O ERRE 7Oy T« PHEMREI F—
FR29%F 78 NH
FI3EEERE IO YT THIERE I F—

TENBASFy A IR RERT & RCEDHT -2 ER,
HE AN B (HIIXXAH)

T/ BRI T O T 0 THEMR

2 2ERE 7OV T THERAAIE KREIfF—=

t

EH29% 9B 6H
FBUAREEREOYT 1 THEFEI S —
"On Steering the Al
#E  Jaan Tallinn KK
T/ EERZETOY T« THEA
HuE/ MRRESEMERE (AIMR)
A%.Mﬂﬂﬁﬁﬁﬁm%(ANR)$%2%t F—=

TR 29 %10 A6 H
FISEEEREOY T« PTHEFREIF—
FA Taxi to the Twenty-Second Century
#EE - Huw Price K
T/ ZERZ 7O T 0 PHER
HiE/ EFHBEARE 5 —
/K\f?zz CEFBEMETOY T TMERAIEREI =

FRIS

news
17 |: N0.00 :|



RIKRE ZERET O YT« THER

FRIS newsNo.05]

EH29%1281H

FleEFEERRZ IOV T 1« PHEFAE IS —

Beyond The Edge of Research,

58 © Director Arjen Doelman (Lorentz Center)
Bl £ 2% (Mogldt >y —Blvv vy —K)

Hlg /MO 7 +—F L, EERBETHRAMBEBRY AT A

2B BB O T THEM BRI S —=F
(JFEXK - &XRRY O LFHK)

TR 29%F 128 8H
FI7EIFERE IO T« THEMEZ I+ —
Mechnology and Us : What | learned making documentary
films about science and technology all over the world,
## | Manuel Stagars K
FHE/FERFETOYT AT
25 FERET7OYT147

i
AL S F—%

38

firt
it

OAYTA—NILEIF—

£ 86 [0l

“Molecular Biomechanics and Mechanobiology
of Mechanotransduction: How Cells Sense their
Microenvironment”

F#ED - Mohammad R. K. Mofrad #i%
(BVTANZTREN=TL—R NAF TSI =T
V> MIEER)

285 ZEBRZ 7O T 4 PHERT 3F MAR—X

0 ¥R 29 EFELEIERERMFERRE (15: 00~ 18 : 00)
215 B AREZRNZ IOV T4 THEFALIF—F
Ot 29 FE/IH (4 A~)

£ 18 FR2945H24H

#2008 FE2946 820 H

$£3E F¥EH29%F7H14H
O 29 F£E## (10 B~)

£ 18 FEH20%F10817 8

$£208 F¥EH29%F11H10H

$£3E FEH29F12819H

F4E FRHI0FE1H24H

50 ¥KL30FE2H20H
O2BEBaRMERME FEAltE

'#% 2 B FRIS/DIARE Joint Workshop.

FR29% 7 8 31 H

=5 B KE FESCSKR—L

0 EEEIF— - AES

TR 29%F 4 820 H

AaREMERE IS —

"Physiological importance of mechanotransduction
mediated by Piezo channels,

BAD BANET S (EREMEWRAT- DR ERFEFIEIZ)
FE/ EZERE 7O T« THERR

215 A PF v VAR ERRFERE TNV 7 ME1FE103 2EE

FE29F 6 A19H

FEIENAFRELIF—

"BYEEFEBYO DN ~AREICTE BEE L~
FEAT 20X BB (REAE BESBYH ALY 5 —)
FlE/ ZERZTOY T« TR

=35 1 IRAEF v > SR EREMFR 1B CAHE 2V >

R

FE29% 6 B 23H

7Oy T 4 T7EGRIEE IS —

TSR Z2oBRMBR (7Y T4 7 ) ~HMBEOBRAHL S
WOLELREDRREERBEL L~

FE Al BF B (RHERZREEEMRED (3h
/BRI T O T THER

25 FBRETOY T THEN I BRI —%

FRL29F 889 ~1H

MExwmFER EibERS 2017,

FE/FBIREEERZ T 0V 7« PR

S5 FERE OV T4 THEATAEIS—%E QH.10H)
E2HER 4R B 1023 E (11H)

ERL29FE N A7 H
7Oy T 4 T7EGRIEE IS —
20 TTAVTATNAFA X =TV ITHREE,
/BRI T O T 0 THER
H g/ EEETHRAMREBR Y X7 L, AORIEE Y5 —
218 R FEx v SR HOE - 3FEEE

(dbX - KRR Y 3 LK)

FR3I0F1TANH~12H

'FRIS Seminar on English Science Writing,

#HT © David Kipler & (CUCTUS Communications)

T/ FERET O T« THEMN

Hig /BERETHRAMBEER S X T A

=G EFBERFETOCY T TMEAIBREI =
(JER - BXRR) D LFRFTE)

ERR3I0FE2AH9H
FAENAFREEIF—
'Bmyk 7o 75%E Th) XMEANDEBRIES— #EZ -
EHEHNSOT TO—F
BE REEZ K (BBRRREEHIREI M)
= BE K (- WERuLS 2-CELEDEERE
HBLEE)
e/ FERE 7Oy T THER (EH
Hg /EmhRFEE 7S THEE Y —
232 )I|NdbF v S )AL S TR 1
CAHE 27 v ¥

ERL30F2H22~23H

FEEFETOY T« THEMEE I+ —

IKEREEHREDI-DDT A VFETE,

EE EBHEE K (TERZREREBFHREIH.

GEHETHYA Y HEREROIZN—FILTHA VEE

)

FE/ BRI 7O T 1 THER

i/ EEUETHRAMBEBTRLS AT A

2 RERE 7OV T A THERIEREI F—%
(FER - BKRR Y O LRk

O 2URIYIL

FH29F8A7~9H

MERXELDEE  EHEN SITHERRE T,
T/ HIERZZERZ T AV T« THEFIED
=% 1 AP @/l



0 EES
TH29F 48 22H
BEALAERERZ2 T 0V T« ZHRET &5
MRESEHFERTEI v a3 VRES in SHEWAT
— EBFHEIAT—>avhroEZIL2MEREEMD 7O
YT AT —
FE/RIEKREZEBERZ 70 7« TR
=i AT EMX b v ¥ —R—IL

0 BEIRVE
FH20FE8A3TH~9A1H

% 2 [0 FRIS HF M REZBERESEEMES
(FRIS Retreat)

£ BRMEEIOAVILRTIL

FH29F9H29H~10 A 13 H

MREEMH R —RKR S Bh e b DRE—,

T/ FEBZET7 OV T 1 THIRA. KERILE R
Wl - BEFHFL

wE/ HEABIMEFHRAST

25  HIEKRZLyFoFr I —

" LHBAMOIBTRXFEICR 2725 (@RS LK),

HBM  ERL29F 12 B 23 H~29H

215 BIEKRF - EmARXE

T/ RIERZZERZ T A>T 1 THIZA.
RIRPFEPAMEBRRXZERL

g/ MIETRIE., BREBERE

TH30F2H86H. 7H
TEGEKREN DR CNT A £EFH 2018,

FEE  TANFEBFARANANBL2FHORK, B
ik K (EXRXA TMT #HEE) (3h. Shila Ry
~ZHFE

F/ BRI T« THEMR

Wh /EILRLE TMT H#EEE

215 HATTWX T 7T —7

—— Information (BHIHH)

FEHIvXay by 50K —
FRISIZCXXOAy hxv 275 —N

MEL X L7,

ANY MR EICEBRPICHEZLE T,
HROLTLZE 0,

A—E» AIIEBRHY—o D% LIcE0LE., 6 DK

ERRIE. FBRAO6 DDMEEERLTOET. FES
DEIBUL2EDF21—bRBEADF T,

[ARN\DBRERNERNBEOBEB TRYBEREL, IRBLENBSDHELERHESE.
FEESDEDICKESHFIOTO>TERLL] EOSRBLEADF LT,

=DF T EAORLREEDIFESA—BHAILE2<UR [U—BErAl &
[T—BrAl CODIEDNET,

MBIFAB<TRRL>DNUBT, BEOUNBFOBFLETHLI<HPRSBNE T,
Bl (72451 - ver.(R) ] ([C85 & | |
TEWBICEBRYE A

BEZEOE [P0V T 47 - REUY R,
FEROBIORDBRUCNY DB T,
BEUICLSERI B R VAEIA,
XLTYF/DORESBRIZETT,

)
)
)

2
=
s
e
=0
S
Tl
(il

A\ ),
=
= &L
)
’, 2
N

AT TIE. P29 FEICFTH 10 ROMERE WA £ Lice £7o. — T, ABIERE R CHEZEI MRS 55 8 ADHE
TR BETEIVES I EB>TVET, BFMRENSCESRMAMICE LT EFREH SN TV EMREN SHRATR
REZRBLABDOMBAEZSCEVOIBRRTH, ZOBEEZRICLTVLET, £ LT, MAMELTEBEL22HLEFEHDH T,
FIRATOMRZALEDN S S ITTERIEL T, »ORELTLEERLONET, TN Lb ZOLIBFEREN 2D I EN—E

LGSR g S

FRIS

NEwWS

19 |: No.05 :|



I |1R l f ; (517 / B RS SZERS T 0V T 1 7R CEE)

Frontier Research Institute for Interdisciplinary Sciences

NEWS

£5%5 |

2018 £ 3 A®17T

N

g | > "
I d 24 - L
RItKE ZEEZE70 T« PHREM
T 980-8578 BHEIATMEEXTEFEFE 6-3
TEL 022-795-5755 FAX 022-795-5756 http://www.fris.tohoku.ac.jp/



