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MANA Principal Investigators (PIs)

FTIT =% T 7 =7 A% H 51§ % 5 b i I8 D B

% Field Coordinator

F/)TYTIVSEF F/rr/o-RotRnERrsSEEINGENMRELTHLEERD

NANO-Materials Field FI/RTFUTIVRE, F/577/00—-OREHEEDVIREERERTY,
ek a&" FE =2 IR Z R £
MANA El#l =R BYFIN—T MANA LT SAC 8
VIMEERET VT EeEEEEE mERIN—7
«  Dmitri : RH % (ITE R4 - Zhong Lin
. = Golberg TN AYRI—IL Wang
L S Fa-TIN—F =y -7 WEALRIN—F Ja—TPIRAS
3 ¥ BT I EEHRE
& 2ol
FTI)0AXAT LD ATHEEPSTRIVE—, B, ERLEH2OHRRRTHAERP €
NANO-System Field FIVRAT LR, PIEAPEERT 2R HREMRIETEEARTEINEL>TOVET,
5% [EM* HA B =2 &2 ~ FE —R
MANA &5 FIVRFL FI70 74T £ FIAF=9Z
YERITIN—T BEIHMEITIV—T TINARTI—T
RE —1{C James K. Christian
B GimzewsKi Joachim
ILIAA=T7R KAUTAINZT RS 75> AE LR
JIv—7 O EILAR Wt 2—
Y75 NEEFRE Y75 NEEFRE
F/IN)—5 % BETES I E—H AT, TS —OBHELLHR, Bk AASRAKTT,
NANO-Power Field REF/T—XTIN I RZBHEICERIRSEOPIEF ZhEFREICLET,
E gt alg EF F F
FeEEM T IV—T NIMS HMIXIX—LH

IzILE—- I HERIIN—7
B ETTR S £
WEE BHE

BEIL (£

NIMS

IxILEX—-
IR R HL =
REFEREIN-—T
TIW—TU—4— HHE

= HE fn#
NIMS
IRILF—-
IR R LS
Bl AR GHE




‘Q m\

BE EF* RIF EX Francoise
S FEBEEMH MR KZE M. Winnik
GI—7 45 SAhEEHEE

ENIA—ILKE
YTFIIhEEHRE

FT/EF)—3F%

NANO-Theory Field

HEEE
m:maa KIREE—

ALeWF/ AN-RFE IR - FTRTH-0ICEE-7. EFHNE.
REBSHAELGEERPFOANDvAM HREMESLET,

E4X FiE~
MHE SRR LT

= lE @
EFPHEIIaL—2a>
JI—7

David Bowler
J:/f—:/j"-{ .

P I = D] )
YT/ EEHRE

f 0) Pl XY \e MANA TR ZIT > CWEB U REZBTYT . MANATORRIZITE>TOERAD,
EFHEE DA 2~ PERESET /A H—ELTMANAEDBMEE BHEL TUE T
A = FE Mg KiE B BH XN
(FEF/<5UTIL Pl NIMS 7zH— NIMS- NIMS 2%
(2007-2011) WM - 2EMOZY R VAV 2 o] Seimt R TR L=
MEMELR aE MR 24— 5—FK HEk
(FEF/=FUTIV Pl (FTF/=FUTIL Pl /- (FEF /254 Pl
(2007-2011) (2007-2011) - (2007-2011)
K&l @l Omar Yaghi PG #0158
BREXZ KHJ7H V=T K2 MK B
BT ke 8% N=JL—K 8% (FTFH/=FIVTILY T4k Pl)
(BF /AT L PI) (TTF/187— HF51k PI) (2007-2013)
_/. (2007-2015) (2007-2016)
=4 3B Mark Welland =HT XA B &
REERAE #ug '," . FoTVvTKRE b . NIMS FE:H#&Z NIMS #REMH#
(EF /AT L *-@ YoYU ALY BE (FTF/2FUTIL Pl) HRUE amRs
{ H5S51hPI) (RFIVRT L (2007-2010) (TF/TFUTIL PI)
‘ (2007-2015) ; " HFS54RPD (2007-2011)
(2007-2012)
fl #1E Enrico Traversa 8 3T
NIMS Ekg7/ 225 - PIRGy5— NIMS
T—XF IR AR E FERWMAS B \ IRILE— - BIEM R
BHEIMR (FtF/7U—>Pl) EEWMRE
(EF /Y Z5 L PI) (2009-2012) P . (EF/5U—> PI)
(2008-2014) a (2008-2011)
BE #B= Christoph Gerbe EE £— = pEX
REERERAZ #uR N—EILKZE HF R KZE HiR BAAKE Hi%
(FEF/151F PI) T (RFIVRFL (eFIT—> (FeF /151 Pl
(2008-2010) " HFSARPI) #3554k Pl) (2010-2015)
j , (2008) (2008-2010)

15



Satellite Laboratories
MANAZSDELEERTF /55 /O5—%y hI—2 QR4

Ya—Y7 TAAY:

Ta—TIT7IRKFE, HehkIiRMRED
THbhB3HRrNTLANILDO IR KFETT,
FI/TIRBICBVWTHERLAREN L
LTHY, VU o8B 5 | AR
HH 44,0000 % B2 5 RN TTI—TD
FITIMBEED— AT T/ NIV, F/
A1V —ICRAT UM BRRETHSN,
MANAD Y TS M Tld, BRILTIRF /T4
YW F/BEBEEEDT N1 XEH
DOMEETE>TVET,

HVTHIN =T K
Ty AR

TA)HERER T BB D—DTHBH
Y7 AI=TRZFEOH L HEILZK (UCLA) 1.
F /Y RF LFRZEFR (CNSI) BL., #FE)—
RE2F/TIMBEP IO TVET, Y1—
L« SLEIZRX—HRIE, IBMF1—y
EMZR TR E &L TiERBLA-%. UCLA
THI/FTU/AS—EN(A0S —DRATHE
EToTWEY, BEFX1yFaALIEATL
BOMEICEVBEEE, BEIEICECHE
ICREELTWET,

EVN)F—IV K

HFEEHOF / MREEREEF DTN
F—ILKZE, F/NMTFEVSEEERN LD
HERAALTVBIRFELT, ZBEEH TV
Y, IIVT—R - J4ZyIBIRIE. T
AOEOY I AR L 2—T. EEELT
10FEL EDX T EFEHR. ZDHE. Y I<X
2—KE, ENA—ILKZETREEMES /R
T F/REOMEICERIBATOET, 77X
VA BSOS [Langmuir] DiRERE
LTHERBLTVET,

N LA
AN

TN — T A .
HLoY - avyRv

IAZN=371-AlyP-a>R (UCL) 1.
OVR KPEERTIHRERFED—DOTH
V), BN ERRREEF O AN TLA
WO B TT, MANATIE2016F &
WF/eF)-pEHERESE. X—/N—3>
E1—2—(C&2RFAEETEZZ AL H
MRICEVEATVET, TEYR - RKy5—
BEIE, T -4 —NBENLEBELEDAR
BETEDANRD Y ZRNELTFH/ A -5 EF
ICFRBLTVWET,

|
ST
y
RIFIE OIEHICAIE T AMIE AR

ARARIBEDELEERFND—DTY, &
7= MANAEERRY A REBED IV =8, R
DEFMEEI/FEREICTERLCBLERM
REFTHE-TVET, RIBFEXRFIRIE. 5
FORBEE R MEEBEL R 4
(CEMEEEM B ORREETE-THY. N7
Y — BEEIXT L ARIES AT L RSy
JEW AT LEE, MANADF /N1 F DB
ICESTRDELWEEEH/N—LTVET,

e |
2 ) 75 v AEN B A
5 W gty —

IOy /NNRSIEDOFEREEED—DT
$HB77> AELFHEEZEE>2— (CNRS)
& BFEHS A FREE TRV BEH/N\—
LTHY, 7/7 78 B THHAE)—RL TV
¥, VURF v - AT LBIR IZHEREM S
FOBEFREEE—FRESEICE>THEAL
TELFE—AETHIMANATIE, BHFF
N ZDERICENF R EICE)IHA TOE
To T, BPFTTCELEICLBL—IKE,
[F/H—L—Z] DEEBATEHNET,

WHgE O B2 ER T L7201 ANV AT LD
=D [HTIANTROFLE ] TT. MANAIZ., EINYLO#E
FW e #EE T4 RN E (PD ELTHRIEL., &£0F
B T IA NI RE BT A2 Tru— VR 28
IO EZXBITHILITHI L TFET o T T/ MIFFEHE
&, BRI SE % 179 720 OFFEAE T, MANAD 7 F-Hff
EEDBATORE L COREEL TBY. T I MPLIZES D A

BEDY T MREHERA

=L TOREDRILTAET,
20174F BLAE. MANAZ E N6 BI IS T 74 M TR & 5
5, 74 NPIDOE G IEIMANAICFEE#E T APIOM 45D 1
IZELTWET,

T IANTREFMEL THESNCER S/ 77 /0) —
T — 2% @80 T MANAZ T/ 7271 2B 2505, 5.
I DEEF DN TEL CEBE AR E L C0E T,

@ | @ ERIZP- e @ FX PN ﬂ | 0 BN e N P U PPN
7 < &

L



4 T FE A T K

SDY AT A4
ERHEHEAMEETRT SLHIC

MANATIZE FREOE BEIFFICEEMHL TWET, (L HREYE B2 SRR SO B e gE R L LT
MANA®DFFE A E > A7 414, Double-Mentor (ZA®  FHOWFZEEEANEXY)T Ty 7L TREE T WHDFIEN
A% —)., Double-Affiliation (22D HF 22 #% ) . Double- MANADZ TO—\)V Ay ) =2 %50 bL BRI OME B )
Discipline (22D 1558 ) L9300 D" (2h7%dk [3DY AMENFE T, SDVAT AL, BHTMEEDFY)T TV T D72
AT L EMIENE T ZO3DY AT AILES T, HF3EH DIIEFIZER BB AT LAELT | BRI TWET,

X N Double-Mentor : 2A0x4%—
[ 3DYAF 4 ] MANA T T LT, BP9k NIMS A2
Y ) DbF2ANDAY =% FEOZ e B TOEd, A 2B
ekt A FITIE, HEOTFRIZOVT DS M1 5
RAEER ho AT — BN AGEH LT, 7 AT
D8P LT, BRI E RS S.

Double-Affiliation : 220 H E#E

BERRE. 75 MR MOUEZebL 7=
PO FERER 22, MANADFFD B E 22y T — 2 D7
S OTF IR T A2 LA RETY . BEU 272
W22 gE R B, e L L COFEINIRE /-, 3
[ 7Ex MDD /NIRRT EHTEET,

Double-Discipline : 220%F% %
—DODH MG EMOLIET DE FFEIR T BRI A3
o TLEODBTT AL ZHIETHRONAL W e
HkEn 720128, MANATIEZ2 oD 7R /0 ¥ I ieh A2
Double-Affiliation Double-Discipline LA ST VET WS BRI IO R ZE L . B AT

FEOHEF I AN 2R R AL 2 ) ZE AT RE T .

EFMEEOXYITT V7% SO—-NAGEFLUTTIT
FRACE R 75 1L, R o5

PR CIGHEL TV Ed o MANAZNTES5F /T2

OV —eE O E B AYNT — 7 HE 2 KL TO0ET,

4

FIF5 o>-.
AF1-F k. #v—209-p
{\{lANAli’ﬁ$E§f§éh5
T AFa Tk =
—RT—ics
;ﬂ;ib\i?o 7‘-/7‘-7/D9—%i‘7-‘»5<1§
; 4-7—$7b‘1§%¢'#5%)§ﬂ?’5$"f7—
f_;—_n«t;\ EHE . ﬁwtwmm
ﬁtrﬂﬁﬁ%ﬂs%&‘élﬁc RREFFZE A
_wmnwz;ﬂ%s@t:&m I

S FIFon

SES 98A | &aE AN mILE— 2N | hF-L 1A VB 2
FE 64N | KAV 4N | PALSYE 2A | RO TA #&sgwi%;@%éﬁgﬁsﬁéigtw
~r 27A | 75V 4N L RYI—FY 2A | FrasME 1A |

7AIn 18A | YVHR—L 4N . HFY A | Fyv—s 1A

%Y 1A ®=3¥F  3A | Ov7 1A | Z2OR=F 1A

BE 10N | RAR 3A | RRFAL 1A

A—ZRSUF BA | HUYFIET 2A | A5V 1A




18

A TWEFE A T K

IR 4

— Independent Scientists —

I MAEHIE

MANA® .= —2 O FE | BE O — DI SR A 782 il EE 7

HHFET o TNUXBFFEHE B SRS 5T N TORKEE
Zh, WRLNOVTHHE CEL— RO EFEEF RS 52T
INGT

ST T A 7R 1L, ESL VISR RIS A
&, ARSI ASAID H TR OROSN T T, FIZIL,
e £ RML T2 L AR AEICAS T T H—
FIHIESHEELRY A TY, Fo K ETHBESNL T L% R

RLIFIESIE T, JEE DR B DR NT— o2 FEEEL
720, EFERFZEBRE AR 11T 72035280, Fr LT RePE2
B DO EERIGEN B ITONT T, WIFRIEENIL. H
WZTWEBE | 720007 72 ar 2 TR bET A TDEH7%
HRLNVOY 7B T, RO LEEY AR L5
FIEBETERLIOE I RADT [ M FEH HIE | T3,
MAZAFZEE1E 30~ 40 AT FOFH FAIFEE T AL T
HEZFLOWEREE DT TEH LWL DA THRIN TOET,

BT 5% 1k, MANA A SLIF 58 F
HEG 25N THET A, T REBHYE
Ao MR H 1S 3R E DR 7EH%
BICHES T 7a—F L., BHIZIHEH T&5

Ao COMERRIZEY, MAZHFZEE IZESD

Wige7—< 577 ark HED R

BPECEMTICBTILDHETT,

TUZED, BFZEAE =R DO ARZR5T, BRI
W ZE R A A S ET .

AFRILTVBO L
N
W e 4 RR 23 v,
BB, TR (M) L
-2- PR RE IR A 2 ST T o £ T -3-
FH TN ORER R E R 52T o
WF7E ¥ A3 DI, EIC TR AL L 4 AT E AR

S ZE R AT BN R RO E S =
Wied, BERESIZWLERIZTIEST
WG B ZATHIZ LA CEE T, ATl
WS BT EEBI2Id BB & VT B

FHAESL CVET, BT HEEIEE

HOEDLILIIFS TEBHVEE AN

MANADHEAT 54555 O TH S

TRNA =0, HEHMFFERERI & D ARy b
= RIS TOET

2HLLTOIEER AT T ER R
F A HADM THIFEE ICHE S,
PN N G A AN @Ok E N
7547 B O 7838 LRAR YIS b o T
SHTEDP LI FAF M EPNET .

MR FEE O D
ATITTIT

AT FZEH LTINS A1213, IBIRE, v AU A
UREESTL RIS W A, BFgEE S L TR g,
BB EBRMEREEZAE L TR IUR RN T Ao M
WIEF L E DR VEENLHAD AN =7 %boT Fr
VT Ty T O FEE RIS T ENTET . AE—
VARG RS- I AN QA Y R S el L RN OE 2
OB EIE. BN o EEFeEE M LRI s
LR A EOE T, bbAA. MANAKNIZBWTHIZE
DT N—=TN)=F =L L THIMETHIER, ELMRHEL
L TMANAD AL ¥ AM)— 2% HT L MANA DOHEE
M THLNIMS LD % 2T A LS HETT o

MIAMAE

EAHO
Z LM AEBEN

/7




4 T FE A T K

ICYS-MANA
EFHREOLHOER L 4—%BIELT

e

International Center for Young Scientists

NIMSIZ20034F(2, EIFFAM e BRI Se L s st o2 =—2
E W E ORI MEBIRL TSGR A B A RO IR B R 2y - i
BRI RFZE 3L T 70 7T A2 8B, 5 T EREZEHL 5T (International
Center for Young Scientists) %3 2. LFL 72, ICYSDIvIarid,
& B A5 B BIE 5855 B O BN TR 2 4. B ITH]
WL ANT AL TR PRI BV CTHEIZIIEZITIZE T, A F
DM FeE ORIE L &R RIS 2L T, ICYSIZIEF I2HE W
FHfiZ ST BHE B IR PR R T 0 T L3200 74 FECHRET L7
%b. NIMSIE# FEFEM 78+ >4 — (International Center for
Young Scientists) &L T, ICYSOI & L] JE25 [ SMEEFEL 720 B
FEICYSIZIE. NIMS O # X 512 ICYS-SENGEN & ICYS-NAMIKI
D2ODTN—T73HY . ICYS-MANAWZE BIZICYS-NAMIKI I
L. MANADIZED— x> TWET,

ICYS-MANAIZE BIZAZE L IR K E OIS FEE O h5#EIE
NBEFHLEFUIER T, INETIATEP RSN TE T, M
R Z7-WFEEOW, 128 NIMS O EERIIFZEBEL T, 72, 35
S ENAL O FEF B THFgEE L L CIEEL TWET,

®RAF &

[Nature] [Science] = DF R FMEFETOEH MR, NIMS Web A el %@L TR MO EINTVET,

KiiT

ICYS-MANAW% Bix. HA ORELM5eaTE % 517§ 27200 H B O 5 E 25 45891, B O ChEiEE)
WG 2D TELBEAH E SN TUE T MANAIZIE T 7 2 H )V R—NAYy 7 98558 T SE SR 24T )R HIb HD.
MANA/NIMS Ot 4§ 5t 545 J oW e s fim FI H $ 52251 BE T3, Wige B 4 3E Ay 71358 3BT I0 T fEZe
H RS, AR TOEFONS FIFRFEGEI O R E Fhidt R — N E 3,

ICYS 9—923v7

ICYSTIL. 4 ICYSZE B LA A ikE - A
PE=IBHL. BNOIENT DI FL
ZIUCE T 28k 4 AR T H ORI LD il
INAE N O 58D 3 O HNR R L 230 %A e
FTHEMOEERRDOT—r 2y T2 EE R
L CnET,

19



/REE\

MANAODOWFEH L E QWYL SO K - WFFEHET - 4
HEDOF D —EIZEIMANADOIF S 1L MANABE,
WPI-MANAM GHi ) 02005740, E L5072
e g% W el 3 2B HIRL -1 98¢5, 2012
IR T L 7-WPI-MANAMUZ, — GO 7ERE i 1ZdHA
Aoy HIERERBEICODICEL . HAZANF —DOHF R FIH-ZEB
(¥ - AT — - E) {bER B8 72 [ SR El R B i 7
W ri ] THY, SN T AROK S AT 4, Kb a5 8
Vo HEFREOL — N =%l ORIE R ANE A SN T0E MANA#R
Fo ENOIRSE - B - HLEAHE) CHRETSIL, B T4
CPLEM AL CWET, $72. KGR E. RS
E, LRSS LLEEIRE A b7 —2{LL ., A
WMEB~A2a 7)Y AT 2R ENTHOTEALZZ0b
WPL-MANAM T, 5 55 M i b7 C 3 270 5 A L2 7B
NPl ERFHOEE TORGICEEBLEEBIBIZL-
T LERARBR OB AR T HIENTEET . S5
HRHIBWTE, RN O LT 2SR B L 72 K78 Tl
KHEIQOkW DY =2y Mh a5 F 3. WPI-MANA
PRI B % BRI AE CRFA . #5413 % TCASBEE 12
BOTC, REFMS T 22 AL TWET,

WPI-MANAR

/ ANF TRy MEomEE \

MANATIZE G - 2L - ZEFEOM LA P —HIZRTH[ X
VT AT RN (BD1F) BB | ORI E AN ToEd . Ziud, iF
ZEH [ O Ok 4 72" BERE 2 INEAH T & T, Bl W se BB %
TEDHZHE I AAR T o BRI KB IIIAT = A 25T 72 av A
NR=ZAPFRT B WGBS HHICR I TELIN BT A V3
SNTWET, A 74 AR TROBEL T FEZ RO 441, WFFEiH 8
BUIbaia=r—arEHELRWERBEERoTWET, 2HL -
7oA ZR2EHL - B DS, Fi7- Rl G gea tE A5 Bl 7 A ERMEEH,IE
TTaE T R R RO oTWEE T, WMEZEE T o<
MANA/NIMS &, HAR KO AT ThH s
TR OEHICHIE T o 2UETTHITIZ300LL
L OENL, BFEICELE L ORI AT
LTHY, SHE AR E O IEFIZL
P 22 4R T T W ZEAEBE [ OB 78 58 Uit
BIHFEIAT O TEY, PRk 2 S 78 %
F 2 AHMZA LS MANAD GRS/ 72 /0
T—BFgEEHFHRIL TVET,

4 ﬁﬁ’ﬁﬁiﬁ’i%i%éﬁ@%ﬂ

Itz




BB REREIXADTERDER

MANAW, F/ 5727 /0Y =512 0 B
LAVORFgE i Z i 2 T E T E%ﬂﬁ“%ﬁﬁn%ci
MANASH CTRA 3 208N T 3% T % [ MANA
T7I R JIZBWT, A LM RO E D) ik
VELZENTEE T, 72, RAMER T&HLNIMSH R
95, HFCCRL IR I % S A S 7 [ R s A
T—rar | &2IILOET 5 R E K #EONIMS 3t A
fiskx FIFHCTE, SNOHOFEFELG I, BFEE b0
A =T — TR E AT REICL CWE T,

»MANAZ7 K

MANADEA § AHANIN T 7% 25 TMANA 777 2R | T, - #BT)
Ty U AT T Ty F T R TI T SRR 7 F AT
U7 BLELT) 7 Ui - BT T O8N A LE T, A - MM R &R
PR SRR SRR B REAEL, A MR SR L WA R F V724
B OTEEAG, fEBE, IFREHGE cCo— L 7o A% ML E T,

4$t70-TEER XA E 7

b LB KEFHHEE PS) T

, NIMS H i &% {im
MANA@EJF%E% 13, RAMER THLNIMSHIRE 3 51 F i 5 L~V O
AR T 2L CET T, MEL R T M. RS~ 7 b TR
ﬁmb Mz, Spring-8SNDHHE —LF A7k EERM R - Al 8ICLEEE
AW > C0ET . F720 NIMS TIE S FEA KL T — N— 20 E A % 18
LT, FREMEHE#REFEEL TBY. BELMYEREZEHATEET,

R EE#%E (1020MHz) % SPring-8 AN BIERF O

ER LB SRS NMR BHHE-LTT> EFIEMSE (Titan)

772100007 =2 )b— L

FO=hI

#H—bF—L

REMMAAERLAD
AN RB

W72 & AR ZEIC B & TE 5 59,
MANAIZIZT 7 = AV R—pF— 24
(TST) 75% BEL. 50% #8 2 5 3t i
WEOEHE, AT F VA, ERED
i, SABER—b, LRk, HiE
WE A D7D DFAMT AT - A - 7% %f
Ek A R—bfToTCET, £
BAEfE 3 DA E AR 88 1SRG T&
SN =0 DI S N b &
SERVEFERT IR A REZ A% v T Th
BENTHY, REMDIIEEX RS
Feflf AT x1) AbE L T, MANAIC
T TSR WIFFETY
-

21



vAA

/HEAREEZE \

MANAICTEE 3 A58 O LRI/ EE R E
B CT o WYL ORI ZEE ASH A TP LB 28 1 B
A TELLIMANA TIEHE~ AV E A28 5 S0 3B % 47
o TWET,

MANADOHEF NI HEFER LT REZL AL YT TDH
RSN TBY eI B Filidr & CEFETITHT

EERORT

SR —FER \

ENTEET o ARG O AL E LR HE T
ft&, HR TOEFDILS BT, HRIZHEHL 2250 F
BICELET, BREPLWEICLL TR VTR
HEShT0EY,

T2, HAREHE, HAULHEEZEE T HAIZH
T AHMEROLEEZRMEL THTT

BAM LH=E

W2 % I FUC S AE S 2720 MANAIZT VM) —FiG &)
2D NEFEVTOET L #HEE [CONVERGENCE] O3], 3¢
—a2—A"Research Highlights" DEE#IZ L, FAEEFFA N
IMDOSN-EEEHIE - Hf O — M SPZRE BRI =7 —
TarEHoTWET, 7/ 7707 =2 K00 )R] SRR 2
b7z, )= IWVEZEEHETHL N ) vk -a—F =11 g
UR - 7ab— {282/ - e AR i R OFRFEHE ORI R,

VBRI AR KLY Vx— IR H ALY AL —H— - Ya— ik

&L R REN RELTRIERFRIAN IO BIEL ThET

A->—E#LtOMEHRE

RESEARCH HIGHLIGHTS
MANA EHED 7R, vo 30,2007

Intaenational Canter for Materials Nanoarchitsctonics /= NIRg
et v i g mamap/ e

Topological Photonic Crystal Made of Silicon

o s | D) CREED
WPI-MANA researchers derive topological photonic states purely
based on slicon, which can lead to the development of new
functions and devices through Integration with semiconductor
electronics

Topology s & mathemationl
conoept Which describes e wey
., GER  of connection of an otject invariant
& under continvous  deformation.
Recenty, it has been pointed cut
tha tapolagy can alsa be defined
in e electonc  states  of
matprials, and this provides @
unified and usohd picture for
physicsts doscribing the unique
properties of materials.
is corasieg of
s dared i h one s Ve Bage o @ POW BOGIORCh Whh
o s, o) 0 STgEnd M iy v bt opoiogicn
nancarchitecionics.” Xiao Hu and
LongHua Wu, who are theorelicians at the Intemational Cenier for Materials
Nancarchilectonics (MAMA), National Institute for Materals Science (NIMS),
COaBD A new prNCple WhCn Makes electomagnetic waves inclusing lignt

MANA Research Highlights



MANA'’s
Research

Topics

—Nano-Materials @
—Nano-System
_ NanO-POWer

— Nano-Theory

HEREDFMCOTELTIL, B D [Research at MANA: 42 Selected Research Results 2007-2017] #Z&<7280, 23



— so1do[, yoaeasay SYNVIN —

24

Research Field :

01

Nano-Materials

IANTa AL F I LXVT
RSN - MR ERBINZZL . Wi bk i % 8 X724

2RTCTF ) —beN—=RELEMBT—FTI7b=27 2R

757 = OGRS AR B R — 2L L7 L2k e B
RTITT R EE T AREOMETHIEEIL T4 I T TT7 2]
W ~DOB.LAEEICE T T0ET . MANATIE. ML, Kkt
Wi e DR R IRIL G O H g #EIC L0 ESND [ RS2 —1 ]
WZHERL, MR T — 2T o b2 RO B RE R R 0 B 35 %0
TWEY,

B LW . KB e O MRS S )3 — NI ZE RO 2R e 212, L
ML, i, HRED SRR AL TBY. 2RI /- OH L v
AL TERSNTOET . MANATIE, fLEMK . HE, 14X, T
RERE B LR T 2T7—FA-FF A 2L, HLVikiEn
Iy —bORFEEEDTHET, IHLRO—RH1 D, BIKRF 5B}
(bW 70 & DIEBEMCIRES S 7 IV KB E S B8, Ta—F 14>
DIN R THEEORBA 100151 2b IR T 22 =— 24 R (B
KIEEBS) 23 RLEL 72 2OTaA—F 14 Vi Ge Tt /v —ho s
R L TR A2 EI2ED, A X BRIl s nsz /o —
MOE AT HEE 2D E T o MANATIE, COXINILTEIK L7 T
F I =N AR T Oy LTy F I~ AL DTG - AL - A
LT BILITEY, EELRREE BB UM B/ T\ AD B %%
HEDTVET,

EHIZMANATIE, /=M 1B, 1BREHICER/TLIZLICE
DL B BIE T2 EEL, HILWE TN D T E
Fo THLAEERISHO—D2H, BNFEME, ML A AL
EHRBREET T, BIZE, For =F 72 WAL 7zB b /v —h
(TiaNbOs7, (Ca,Sr)2NbsO1w) DFE G HLAS, BN/ ERFEY A L.
BEIE5 ~ 20 nm OB HEE T Tl R m LN VOF B LR TS
ERFLILEL 720 SBI2, 7/ —MIHE S, LI T 0v s D IHITFE A
AL CREE, Bk /o — MO HEA/E % BIEICHE T,
FLOWH B R R T A T AZEDS T REE AN E T, Bl 213, SFHE
DIy =R Ty 7B Clk, R EN RS S

Jy—=FarFroy NLBFEEME, vVF7ouly s B RSk 47
TREEM BL 7/ T A ADBZEIIH I TWFET o %S/ 2 —TDH A
Gt WREHITER K CHY, [F /¥ —bT—FF7b=s 2] THL
WHEREM B OB E ATV A A5 TNET

2.4

g -— 0.0
KA BERORFER () EBIEF 2/ — DR FREHIEMER (B)

bottom electrode

EFEMS /OIS ERLEDL T YR FOERXFETEME




FT/2TFI)T7IOBEE [ 205G ]| AIET3:E

COAAER- T/ TIT VI BRSO R CORBERE O TN
F9, B - A - BE - AL - MR EE - A OWIRRE T
LTI T)TIVORE A e BRGR G ER R (R 538 R Hl & OB
LDW TS TEFL 720 L LAAS RO NEIE M2 E A5 2813
L F /< TUT VORISR LR O AN E T 558 k%
AWTITONTETVET, 20720, T/ T T IV QN EE D
TSR E R EER BB UIIAPHOZETH) N ET—
YOI LT MO TR EETL 72,

MANAXZHL7-BE A O K s s RS 2728012, 545 i fE 3% i 71
BT FEMEE (TEM) NEETH/~7U 7 VO MENEZ1T). I D
[Zo¥ ] (in sitw) WEOTTEXHELELZ. 2iUd, fenF /A
VDALY - WAL - BRI - kLA - )AL - RALIZD
WC, ZOREMIN - AN - B0 - OLEN - GE T A E
BB T 2720125 SNEL 20 ZORER, |HTO &5 HEETEM
TLAFE TERWIZIEOEWZER /3 EEE (170 pmIZEFTH L) &
WA F =R FE R R L 255 L BERE) O AT — VL TEM A
FUHFA SN T 7 AN=F LT, St ke ) /L
AOVTEAE (FEEEIZ L nmIDE) LeA™s, BA B 2 b7 —
CMEDT] REIZ 2R IRLEL T2, Bl 213 MANAD RIS 725
GERETEMA VT, 3% - EIbRYHR -y 7 AT U hifbh 0T/
Fa—T F =R, ) - AL - FRALER S - E LA A%

18 B BT SA Y R DB

DFITAX DY 75 - BIRRES - BB A AT CE Bl 2
FTHIEIIIILEL 720 SHUZED B [F/T7—F T 7b=s A &
WA BLOM VR0 B 4 ik o [ B3R ] b\ 2 5. TR LA Bk
RO IR BIR A L § D ZE AR CEFE T,

2DONEBEME
DEICEYbEHh
ept ik | - 5274
272 (WS2) +
JFa—-T D%
M5 (in situ) B
TSR

EIJ/OZIZREET)740hOZ7 X 2<FHLWF/FTMEFT/TNARX

MANAL, ROV M= F A5 BFIZBWCH /770y —% |
W BE R HAA R~ A o0 F ) VAT 2R EBRTHIEEHIEL
TEBTF BT/ T A ACBOTEL R T VX VS &+
T OB EEE G2 BB OV TR IR O TEEL, ¥
IVER EBER) LIFEALZYEONI TELART Yy v hEEs
BROZLEIRL ATHALDFTASHONTVWBHR T AR A O
TIE BRI RENDDILEF RO T ZHA Mg EZ Lo TRY, 2
NSRELMA LY 77 Far—5  BEIEESIILFIHEINT
WET, L2 L RSO EHE— ISR K Ch D720, BT TN
A AL DAL HHIITHEL TVER Ao 22 TMANA TR, 7Ly B
& FFOZn0. GaN, InN, CAS7%iE D8R FHM O £ EFFEICHEH
L. OF AR M2 TEFY) 7T OB B Z T 2EF L5 - BEF L
FOWMETEESELT LA TEEL,

ZORGER, BT LR IE T THICBCERTF 1) 7 Ol 25 256
RIS [ 7= ] RF ooy LT MR o SN oY Ty R~
A NWEFIHTAIEICE), [Exvta=s A2 L [y T7r M a=s R ]
LI AR AT AICENE L2, S, K =2 A0
i SE A SRR CHr s 2 B 5120, pBUE B AR e n—
pAREFEALRE . FrHM R RO FE I G2 T TS E D
BT,

HH1Z, ZnOF /B EHZ D W Tid, MANA R 7 % = 1222 v
T, )E60 um?Dp M ZnOBEF /A VE R ESELZL T CH)
OTHIILFEL7z0 FopBEIZnODEE RN RIZOWTHIREL, E5I12p
RIE BT /N A% v o v L BB BN T A2 LI IILEL 72,

BB, Zn0 D p—nAFEHERCANT UG B E ORI R & kD
BHBIFELEL 2. TNHOIFZERE RiL. O3 AL TEBI SN E
PAPAY 7SRV MR- 52 e M) SN ri = £ /a0 HE S P B e

REO0UMDRIEF DpR Zn0F/ 71+

— sotdo[, yoaeesey SYNVIN —

25



— so1do[, yoaeasay SYNVIN —

26

Research Field :
Nano-System

02

HLWF I AT AR AEEZS
ANTHBEDRDZAINF — « IRERZWr - EHEE T

SHEERFrYTLABEFRIvFELVEERRT /NI

N O O al Pt = O 02N el L N2 SR DY) 3 | 455 T = R S A e )
TERBET ((42) BB THETHERT LA F I FETF T, X
WO E ) CREI TEET . MANALE EOFE IER S %W
L7 DA Ay F1E, BREL THRET 288 B O & FE o ]
2K 1 nmORIBR (Fyo7) 26 5 EEm>oTWEL Lz,

MANA L EHE S H M D777 L—RICAR A KAk AL /73
AAEBI T 5720, Ty T RE T AL F OFEHIFHENTEFry 7L A
FE T 240y F 2 B3 L EL 720 SHICMANAD X vy 7L AT E - 21
FERIGHL T, bt A7 AR R 0 B D — > THHFPGA (Field
Programmable Gate Array) O EFH WAL EfTONTVET,
DOFHFPGAIIFEREL A2 E T AN KIEIZEESILTBY, A ZAHE
KO 14 - HWEEIHRUST, LedbaRybe N LHE 2T 55

WL/ A AR P H BN L CER I ALE AL CES, Ty 7L
AN A 24 F o L FNE L 72 FPGAILE VIO BICE LS A T
<9,

FF Ny TV AR F A 0TIk, ALy oy 2B FIFL /-
SR EAT)OR ORISR LEL -, &8 -Hiixh-aEs
VI BHIR B E QX v TV ABE T A4 T OIS 5 BB T 4T X
UNEBBOB O AR hayy s a2 flHs A2 8128), mfbar
T o5 ZEERTE2OTY s ESIZMANAIL T/ AF =7 AT I8, A
EN—ACL - B AMESR ZERE N VA5 (EDLT) #81%L . i@
RS S (Te) #EDLT CEMEE LI LI LEL 72, BT
AT BB OHIHEF T HION DA EED, R A AT DR
OB E->TEBTEEL,

0.8
_ -0.5-0.7 Vi20 ms
‘2: 0.4-I | l I ' | ‘ ‘ interval 2 s
i T
04
b ¥4
0
w
3 e
2 40 %
8
&
T
-
g 5
M1 Fry L ©
ZEEF XAy --+-1--h-
FOBRE, B 0
BEDEFE Time (s)
MEICENLE
BrTRENS X2 EE&D/SIWVZANAT XN LB EFAEILZ T2 XDIER,




PROV—ICELZMBRZEOM7OT17HRE

FI A = VER T E RS X IR N § A E AT Sk
WIEDD, F/ VAT AIBWTHTBIERE L E BT 5720113 H72 A
FoLEEYV T LESEHYFET, 22 TMANATIE [ MRV - F
DT =X T IN=g AN 7 T —F 2 EEL TWET, MR
T3 RN E RIS L CA R E e A A SRk A7
DDA T, F4E WHOE T IREIZIEHW R ROy —%
FoTh), 2RI TREA T 7/0Y — 106 TEL R e T
PEAEFNALZ LD HHLEL 72,

TAOTTU—FO—FIEL T, MRUYHVBIEERIZ BT 3P0
IANF =T FHAIREE (MBS) OHRPHVFET . MBSIZIET —
NIRRT ESTEY, S e i R EICTHEH CEFd, debe~aI+
TrVIF IBEEAMICF R = =N & ST A0l iR sz
FHTTHY, 7oV TISHEDOTHE O R T-LRL T, JE#IC

X1 : (a) 3RFTIROTHIVIEZRE (T) DA BEFROERXE, L0
(b) TIEsHBIZEHEDATOIEE, (b) DFVALIEIMBSERT

BT, R TELTOYITF 7oV IF i, RESNTR0EER
TORERRSINTOER AN, MROVIIVIBIRIEAR D HERL -5 F 12 &
BB ERTEVIZEN O 10 CHFR IS ICSNE L7, 2
DR EBFIERL IO LM AN LHESE S ITONTNEEIATT,

o ld MUTR T IS, s IEE A NbSes& 3R TEMRE V7V
A BieTes D7 #1275 HLEL 72 Bogoliubov-de Gennes/7
RREH S BIEERE T HOPT2o0P UL/ F—MBSHH5HZ
EVSGHINET FLT COMNROYIVBZEIRAE BT 5 R Tk
BB R DA AR AR L6, LREAEVEFRIEAY
YDOARZIVIIZ IR XA TF 2ol — RN HN A b %
ST L 720 AE U N AV S OES 2 Vi E v
FiE CMBS%EEER I3 E CELDO TV RIZMBS S o552
EMIEENE T,

=

X2: (a) ETRILF—HF FRIZOFZEREE. HLU (b) LRIEIEF+
ZIVETREAEL FHRIVDANTNVEICE NS F 1y h—R—R i

TTVTIN - FIT=FFT IV ADEHD B RS EE 7T O—7 HEMER

RTFUT N F )T —FF 7 b=y A 5o TRIB SN BT /R k=0T
JAT LOF IR TGS 5720l TR B R R B
LTHWALERHVET ZD720MANAIL, ZHEEEARN AIVER
sz (MP-STM) R % EEHE 1 M )1 s (MP-AFM) &0, #Hil
WS AT T — 7 M (MP-SPM) 2R %L £L 720 MP-SPM
. BRI SRR COBSBET L, TO0— 7% Z D% 5 E b
T EOMEAEME L2k E T, Lo T, F/A—
VA FE TSRS R O 18 AR & BREEZ B 2 (ST R DD AT I S E
£ I 1L RV I 1 - £ 7 AV A1 [ /] = =T e ) - B

MOZIZBRBISND 2 ~ AR DS 21 2 7-MP-SPM I3 BIE R G k70
BF I HEEDA A=Y TR IR, HBOEHE1ODF REEL
312D F )T —FF oIV AT ACEEI VY N TS
Ar—NVESFHNEEIRLE T, #2113, MP-STM O 2RO Lo
T SiO MW F DB —RUF ) Fa—T %R BiRICBITLET
DOFHHHITROREEDH 500 nm ThHHZ LA EEFHIILEL 720

X5|ZHAEMANA L MP-AFMIZIEHE R T > v L~ o ¥ 7R g
(FVEr T TO—7 75— S (KEM]) 29255 LE U720 YRS BE g
AT IR FIZ P S — 252 R TR ThIUE, — i
172 438870 — 7 5 HINC Ko TR DL O S B AR LR E O B
FEAFHUATTRE T A, F/ 7 —FFVh=v sV AT A, F /A —)
OREER - BB LB LT L7012, — e T TIET A

T ADKE A S TEEE Ac MANAOMP-AFMIZ, F/ A—%—
A=V DBE R BICE A BT 7200 2R O E Y AFMIES % il
YNzars s, VAT AR OB EOEFT L LB 2 1 ARKOKFM
BRENC Lo CIEFEM TR RE T T 0 TOLITMANATIE, L =—7
TINFTICAWTEHIIE EBLT 5 0L WO F A7 —VaHlE
i BRIl CEFL 72,

’ FIT—%FH b oy HREEE SELEREITDF IR

;L LIt mMP-SPMIE BITE & ETAEIC T 5 MP-SPMs
HIEHSPM  Gate 24REHSPM
(Tié3RBISPM) (DP-SPM) Gate
- Drain

Source Island

STM image(22 nmx18 nm)

31FESPM AHFEESPM
(TP-SPM) Ga‘el l (QP-SPM)
" Drain Drain
Source ‘ Island Source ‘Island

/N

— sotdo[, yoaeesey SYNVIN —

Source Island

27



— so1do[, yoaeasay SYNVIN —

28

O 3 Research Field :
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~
- TIRKFE RERmRH c RRERKE * Flinders University (Australia)
- RRIERXE - EREMHERE + Xian Jiaotong University (China)
BRMAT - MLRAR - ERTHHTH - RRITEXZR - Charles University (Czech Republic)
CFEIRKF - KBRFFILAY: TaHost - University of Pardubice
- BRI E KXY BTHAR - SAETEHEH - ERE#TRS AL (Czech Republic)
s AMKTE wamTyR - &RK%E + Budapest University
- FIFRKE BI#REH - HEETAY I - Technology Economics (Hungary)
- BRRE K B c BB T AN IHHER - Anna University (india)
c £IRTEKXT IHxE#H c BEIT KXY I2HEH . Jawaharlal Nehru Center (india)
- [IILKE BARERHEH © UHEEAL BTEHER + Yonsei University (Korea)
THEIEKXRT T3HEH . BIRALE mEHRH - Universiti Teknologi Malaysia
BB AR HHBEFRR - TEHRR STE D &2 (Malaysia)
o HEIR[E L K THekk - T3 - BiAAS BISMRR - Warsaw University of Technology
- BRREXF BIHRH A BTSHRR (Poland)
Bl KT TxmER c BEOKEFLE - Moscow State University (Russia)
- ALK BEFEH - STERETRA - FEEAY TEHEH - National Taiwan University (Taiwan)
- BRI KE . Rk mISHER
\ /




MANA ZENf D KE-1F5e4%EI & MoU (Memo-randum of Understanding)

MoUs

TRATOES o HFEFZER AMITEERE B 72583 2 B0 T, MANAZHLLEL72E]

Bt )77 /8Y— - A0 =2 B EINOOHNF T,

s

2008 2011 |

+ Kent State University, Department of Chemistry, USA + University of Melbourne, Australia (201189H21H -)
(2008517108 - 20135 1710R) - Shanghai Institute of Ceramics, China (2011512818 -)

* Rensselaer Polytechnic Institute, Chemistry and Biological
Engineering, USA (2008 2H28H - 201352H28H) 2012

+ University of California, Los Angeles (UCLA), USA
(200843244 - 20134 3A24H) + Tsinghua University, China (2012F1528H - )

- Georgia Institute of Technology (GIT), + Hanoi University of Science and Technology (HUST), Vietnam
Center for Nanostructure Characterization, USA (2012%2A7H -)

(2008 36K - 2013 3H6R) + University of Sao Paolo, Brazil (201248250 - )

- CNRS, Centre d’élaboration de matériaux et d’études ; :

) . Il L L), UK (2012510A8H -
structurales (CEMES), France (200843A30H - 201343530R) University College London (UCL), UK (2012510385 -)

+ University of Cambridge, Nanoscience Centre, UK
(20084 6H20H - 2013 6H20H) 2013

- Indian Institute of Chemical Technology (IICT), India + Kyungpook National University, Korea
(2008 7H3H - 2013F7A3H) (20135 1H18H - 2014 F9R27H)

+ University of Basel, Institute of Physics, National + Centre Interdisciplinaire de Nanoscience de Marseille
Center of Competence for Nanoscale Science, Switzerland (CINaM-CNRS), France (2013%5H20 -)

(20084 7R208 - 2013575208) + National Center for Nanoscience and Technology (NCNST),

+ Yonsei University, Seoul, Korea (2008 £981H - 2013 9/1H) Beijing, China (201356H24H -)

+ Indian Institute of Science, Education and Research, India + Huazhong University of Science and Technology (HUST),
(20084 12F19H - 2013 F12H19H) China (2013570298 - )

- Georgia Institute of Technology (GIT),
m Center for Nanostructure Characterization, USA (Renewal)
(20135 11H25H -)

+ University of Karlsruhe, Institute for Inorganic Chemistry, . CNRS., Centre d’élaboration de matériaux et d'études
Supramolecular Chemistry Group, Germany ! -
(2000 1B298 - 2014 1H20H) structurales (CEMES), France (Renewal) (20135128108 -)

* Fudan University, Department of Chemistry,

New Energy and Materials Laboratory (NEML), China 2014
(2009£3A16H - 20145 3/16H) + St. Petersburg State Electrotechnical University (LETI),
+ Indian Ipstitute of Technology M_adras, National Centre for Russia (2014F2H28H - )
Catalysis Research (NCCR), India (20094 4R5H - 20144 4A5H) + University of Bristol, Bristol Centre for Nanoscience and
+ University of Cologne, Institute of Inorganic Chemistry, Quantum Information (NSQI), UK (20145870 -)
Inorganic and Materials Chemistry, Germany . Universit . : : ;
o y of California Los Angeles (UCLA), The California
(20095R28H - 2014 5R28R) _— NanoSystems Institute (CNSI}, USA (Renewal) (2014%988H -)

+ Ecole Polytechnique Fédérale de Lausanne (EPFL), Institute . : . ; ;
of Microengineering, Switzerland (2009 7H20H - 2014 %7H20H) gggﬁ]s&%m?g%a;g??l Physics Center (DIPC), San Sebastian,

+ University of Rome Tor Vergata, Center for Nanoscience & . ; : :

Nanotechnology & Innovative Instrumentation (NAST), ltaly sKiyL:‘ne%pg:l;gflegl‘?::g g)n'é%qjlgégg;%a_ ()Replacement of MOU
(20094 7308 - 2014 % 7A30H) gnedc _ _ ( :

+ University of Heidelberg, Kirchhoff Institute of Physics, * University of Eastern Finland, Finland (2014125318 -
Germany (2009%8H31H - 201458HA31H)

+ Loughborough University, UK (2009410A28H - 2014 &£10H28H) Em

« Indian Institute of Science (l1Sc), Bangalore, India

2010 (201518138 -)

- Lawrence Berkeley National Laboratory (LBNL), USA * University of Toronto, Canada (20155153218 -)
(20105F2H9H - 20155 2H9H) ' . gh_ongzqing ;ni};]/erséity)of Science & Technology (CQUST),

+ University of Valenciennes, France (201058200 - 2015&5R820H) PhITTD 2(:115I St': St f Solid State Electronics (PDI)

+ Friedrich-Alexander University, Erlangen-Nirnberg, Germany Gzl:marnu ?20?2555252905 - )OI ate tlectronics !
(20106218 - 2015 6H218) many o v :

+ Fudan University, Department of Materials Science, China ’ NaFlona! Cheng KurTg University (CKU), Taiwan (201545208 -
(2010E7H23H - 2015E7H23H) + University of Washington (UW), USA (2015598150 -)

- EWHA Womans University Seoul, Department of Chemistry + University of Science and Technology of Hanoi (USTH),
and Nanoscience, Korea (20105 8H27H - 20155 8827H) Vietnam (201598240 - )

- Karlsruhe Institute of Technology, Germany + University of Wollongong (UOW), Australia (2015595298 - )
(201059A16H - 201559A16H)

+ Univesité de la Méditerranée, Marseille, France m
(20104 9A20H - 2015F9R20H) University of Ghemi 4 Technology (UCT)

+ Anhui Key Laboratory of Nanomaterials and cg(lavcer:sliliteypzblic e(g:)lfgriy%nmat?c) neew ’
Nanostructures, China (20105 1086H - 2015%10A6H)

+ Multidisciplinary Center for Development of * University of Sydney, Australia (20162168 - )

Ceramic Materials, Brazil (2010510A26H - 2015510826H) + University of Messina, Department of Chemical, Biological,
Pharmaceutical and Environmental Science, Italy
2011 (20165 6H30H -)
+ MacDiarmid Institute for Advanced Materials and

- Vietnam National University Ho Chi Minh City, Vietnam Nanotechnology, New Zealand (201658H18H - )

(20115 1A24H - 2016 1A24H) - Vidyasirimedhi Institute of Science & Technology (VISTEC),

- King Saud University, Saudi Arabia Thailand (2016 9A15H - )

(2011517250 - 2016 F1H25R) - Korea Institute of Science and Technology (KIST), Korea

+ LMPG, Grenoble, France (20112818 - 2016 £2A1R) (20164 9A21H -)

- Université de Montréal (UdeM), Canada (201157548 - ) + Saigon High Tech Park (SHTP Labs), Vietnam (2016 £10A17H - )

- Flinders University, Australia (201175198 - ) . %%ﬁg;ﬁlfggsléni\)/ersity of Technology (QUT), Australia

\_
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+ 05.07
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- 07.16

- 09.18

- 09.25

- 03.28
- 04.14
- 05.08
- 05.19

+ 09.25

+ 09.29

- 10.05

- 10.26

- 12,02

- 02.04

+ 03.03

- 03.21

- 03.27
« 04.01

- 04.13

+ 05.25

111

<111

- 12.21

- 01.17

- 02.06

- 02.18

- 01.23

-+ 02.08

- 02.14

- 04.14

- 07.25

- 10.09

- 1217

- 04.02

-+ 04.05

- 04.16

- 04.16

- 04.16

- 05.29

-+ 09.03
- 11.07
- 12.20

Alexei Belik 33t %Z & ,Pavuluri Srinivasu

ICYS-MANAMZE & “Encouragement of Research

in Materials Science Award” (EA&AMRS)

Ajayan Vinu M3 # % & “the Asian Excellent Young
researcher Lectureship Award” (BRILZER)

R B ESEEETE
“The American Ceramic Society Fellow”
(The American Ceramic Society)

bt B FEMAE HFLERE (RERITREEE)

EeX &m& TEMAE, RE EMANAFEZE
“OEHE" CRIBE R RN IR B )
B AT EEMEE “ISE Fellow”

(International Society of Electrochemistry)

B0 8% BIMAE ' SHFFZRALILRE (B FFES

Ajayan Vinu MR E “EHEH (BANEFR)

RHE X MANABIRE “EFRFEE (XBRFE)
FH Mg TERRE AZT70TTE (KZRER)

James K. Gimzewski ¥ 771 EEMAE

“Fellow of the Royal Society” (The Royal Society)

P F BMIMRE EHE (BEIFEFES)

Lt BEff MANARZZ “EhE" (BARBEFS)

Blg 5F EEMEE
“Fellow of the Electrochemical Society”
(The Electrochemical Society)

X1& Ef EEMEE “Richard M. Fulrath Award”

(The American Ceramics Society)

Ajayan Vinu 3% & “ICSB Award of Excellence”

(Indian Scociety of Chemists and Biologists)

WLy 188 M AEE HFEMRERE G LRPIREME)

B0 8% MIMAE HIAME" LX)

A MANATEE “EFEMHE" (BAMEER)
Al AT TERRE BAEFRE (BREER)

Wik 188 M RRE

‘BEREIIVIAHBRE” (BAEIIvIAHE)
EW R WMAMAE

‘NBHFAERY EFHFZEE" CCHHEE)
A& HE ICYS-MANAHR &

‘HIRESE” (MEBRRALHSR)

Ajayan Vinu iR E

“Friedrich Wilhelm Bessel Research Award 2010”

(Alexander von Humboldt Foundation)

Ajayan Vinu ¥ # % & “Catalysis Society of India Award”

(Catalysis Society of India)

H% IEF #A K “Feynman Prize in Nanotechnology”

(Foresight Institute)

HE %EZ FEHRRE

FARRTyTHIRRE" (BRI - FAATBORIR 2R
AE %E EEMEH “ISCB Award for Excellence”

(Indian Society of Chemists and Biologists)

O 8% WMAMES

“Gottfried Wagener Prize” (German Innovation Award)

Francoise M. Winnik # 75/ b E{EHMAE

“Macromolecular Science and Engineering Award”

(Chemical Institute of Canada)

fEek BE TEMRRAE “2HE" (BAMEER)

R Eif R5EEFIETHE, Dmitri Golberg EEMEH
“Thomson Reuters Research Front Award” (Thomson Reuters)

B B MIHRE RAMREDE (R EHRB2IRAME)
Wy S8 I HRE “OEEME" CRIEE R RATIREME)

Zhong Lin Wang #7351 hEEMEE
“Edward Orton, Jr. Memorial Lecture”
(The American Ceramic Society)

B —{Z TERRE BAFMRASE (ARFMRES)

Wk fEE MU RRE

“PCCP Prize” (Royal Society of Chemistry)
FE RE XEHMEE

“Fellow of the Royal Society of Chemistry”
(Royal Society of Chemistry)

ek BE XERAE

‘UEBBMFEAERY BERNE CUBRFE)
Alexei A. Belik B3 HiR &
‘UBHMFEAERY EFHFER CHREYE)
Wik 1EE MU RRE

‘UBBMFEAERY EFHFER CLHRFEYE)
Frangoise M. Winnik #7541 X EHEE
‘ERET (ERFESR)

T T MAMAE “OUFEME” CRBIBEFI LRI IR E )
EF%H EM #S K “Nanoscience Prize” (ACSIN-12)

L S8 MIHRE ESH (BAMEER)

)

2015

i)
punc

- 03.27

- 04.11

- 05.12

-+ 05.26
- 06.18

+ 06.18

-+ 06.18

-+ 06.18

-+ 06.18

< 0917

- 01.28

- 01.30

-+ 03.09

- 03.18
- 03.31
+ 06.30

- 07.04
+ 07.30
- 1014
- 10.14

- 10.14

- 1014

- 1014

- 11.09

- 11.10

<1111

- 01.04

- 02.19

- 02.19

- 08.24

+ 09.01

- 09.12

- 09.29

- 09.29

- 10.28

+11.28

+11.28

+ 11.28

+ 11.28

+ 11.28

- 11.28

- 12.08

Wit BEF MIAMEAE BEFEHE (BEMEESR)
Lok Kumar Shrestha MANAWMZE #,
Jonathan Hill MANAF R &

TEINFVE BFET (RARIREEE)
Dmitri Golberg £{THHE &
‘BABEWBEFSFSE (BEE) (AXBENEFYR)
Bl BT EEMRE FE (AEAREHER)
FE RE XEMRE

“Highly cited researchers” (Thomson Reuters)
BR & e EEREE

“Highly cited researchers” (Thomson Reuters)
Dmitri Golberg £{FHEE

“Highly cited researchers” (Thomson Reuters)
Zhong Lin Wang #7511 hEEFHMAE

“Highly cited researchers” (Thomson Reuters)
Omar Yaghi Y771 b EERRE

“Highly cited researchers” (Thomson Reuters)
Bl —Z TEREE, MR RFR RKANIHRE
“BERNE (CHAYEYSR)

El e MIMAE

“nano tech AE 7’01 7hE” (nano tech 2015)

Guoping Chen £{EHHE & “Fellow of the Royal

Society of Chemistry” (Royal Society of Chemistry)

B3 EMANABMREE “I=H3I/ IV AEIGRFERHE”
(A=HI/ IV aRZER T IRELETE)

NEZ Z MANARREZ "THiEE" (BA2BZES)

#R TR MANAHEZ VI N—8" (AhELBEIL2HH)
I K TN—-T)—45—

“Gottfried Wagener Prize” (German Innovation Award)
AH EMANABMRZ “REFLEFMEHE" (KM TR
AR RE EEREE ERE GEHREFESR)

HE ®mE EEMEE "Highly cited researchers” (Thomson Reuters)
R & e EEREE

“Highly cited researchers” (Thomson Reuters)

Dmitri Golberg £{FHEE

“Highly cited researchers” (Thomson Reuters)

Zhong Lin Wang #7511 hEEHMAE

“Highly cited researchers” (Thomson Reuters)

Omar Yaghi Y771 bEERRE

“Highly cited researchers” (Thomson Reuters)

Frangoise M. Winnik # 751 X EHAE
“Urgel Archambault Prize”
(Association francophone pour le savoir)

B £X Y75 NEEMRE KHH (BADDS¥S)
R %R MANARIEZ “BEERE (BE1ATFUTILES)

Christian Joachim #7351/ X EMAE

“Europe’s Rising Stars”

(French Ministry of Higher Education and Research)

;E IN-T)-4—

“TAVIINE (FI—F /57709 —8F9)” (nano tech 2016)
BlF EF TEMEE "BAMEERT70-"(AXEESR)

FE RE XEIMAE

“Honorary Member of Materials Research Society of India”
(Materials Research Society of India)

=R BIE MIIMER, Liu Xu-YingRARVHRRE
“KIDS £ 8" (BEBHRT( XTL1FR)
Frangoise M. Winnik %75/ X EHRE
“Fellow of the Royal Society of Canada”

(Royal Society of Canada)

R & RREERTE

“Fellow of the Royal Society of Chemistry”
(Royal Society of Chemistry)

Jinhua Ye X FHAE

“Fellow of the Royal Society of Chemistry”

(Royal Society of Chemistry)

B & MANABIZZ “MEREZHE (IXIT7EL)
FE R XEMEE

“Highly cited researchers” (Thomson Reuters)

R B ZEEELEETE

“Highly cited researchers” (Thomson Reuters)

Dmitri Golberg X EHMAEE

“Highly cited researchers” (Thomson Reuters)
WA & TEREE

“Highly cited researchers” (Thomson Reuters)
Jinhua Ye X F#A &

“Highly cited researchers” (Thomson Reuters)
Zhong Lin Wang #7511 hEEHMAE
“Highly cited researchers” (Thomson Reuters)

WA & EEMEE
CFARRTYTHIRRE (B2 - SATEBCRIZAR)



Hh77VR & SR DT)L

2008

2009

2010

2011

2012

- 02.22

+ 03.10-13
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- 07.03

+ 07.27-31

+ 09.20-22

+ 10.10-12

- 10.13

- 10.13-14

- 11.10

+12.10

- 01.14

- 03.03-05
+ 03.24-26

+ 06.14-15

- 08.27

- 10.28

+ 11.24-26

- 12.01

- 01.19

- 01.27-28

- 02.28

- 03.02-04
+ 03.05
+ 09.05-08

- 09.17

- 10.07

- 10.31

- 11.01

+12.17-18

- 02.16-20

+ 02.29-03.02
- 04.26-27
- 05.10

- 07.19

2012

The 1st MANA Seminar entitled “Nanotechnology,
a Key to Sustainability” was given by Dr. Heinrich Rohrer
(Nobel Laureate in Physics 1986 and MANA Advisor)

The 1t MANA International Symposium
The 5™ NIMS-IRC-UCLA Nanotechnology Summer School

The 2" MANA International Symposium
The 8™ Japan-France Workshop on Nanomaterials

The 1t MANA-NSC Joint Workshop on Fusion of
Nanotechnology and Bioscience at University
of Cambridge, UK

The 6" MANA-NSC-CNSI Nanotechnology Students’
Summer School at UCLA, USA

XJTU-NIMS/MANA Workshop on Materials Science 2009
at Xi'an Jiaotong University, China

2013

Tsukuba-Shinchu Bilateral Symposium on
“Advanced Materials Science and Technology”
at National Tsing Hua University, Taiwan

MANA-URTV Joint Workshop on Nanostructured Materials
for Sustainable evelopment
at University Rome Tor Vergata, Italy

The 1t MANA-CEMES Joint Workshop on Fusion of
Theory and Experiment at the MANA Satellite
in CNRS Toulouse, France

Nanjing University-Anhui Normal University-Hokkaido
University-MANA Joint symposium
at Nanjing University, China

The Osaka University-MANA/NIMS Joint Symposium on
“Advanced Structural and Functional Materials Design”
at Osaka University

The 15t NIMS/MANA-Waseda University Joint Symposium
on “Advanced Materials Designed at Nano- and
Meso-scales toward Practical Chemical Wisdom”

at Waseda University

The 3 MANA International Symposium

The Workshop on “Materials Nanoarchitectonics for
Sustainable Development” as a part of the “Invitation
Program for Advanced Research Institutions in Japan”
sponsored by the Japan Society for the Promotion

of Science (JSPS), in Gora, Hakone, Japan

The joint IBM and NIMS/MANA symposium on
“Characterization and manipulation at the atomic scale”

The 15t NIMS-EWHA workshop on
“Advanced Functional Materials” (NEWAM-10)

The 1t MANA Science Café “Melting Pot Club” on
“What is nanotechnology?”

2014

The 9" Japan-French International Workshop on
nanomaterials in Toulouse, France

The 2" NIMS/MANA-Waseda University Joint Symposium

The satellite workshop “Dirac Electron Systems 2011”
of the workshop “Graphene Workshop in Tsukuba 2011”

The 15t MANA Grand Challenge Meeting
in Miura Peninsula, Kanagawa

The workshop on
“Advanced Functional Nanomaterials” in Chennai, India

The 4™ MANA International Symposium
Prof. Heinrich Rohrer’s Science Class 2011

The 7" Japan-UK-USA Nanotechnology Students’
Summer School at the MANA Satellite
at University of Cambridge, UK

2015

Prof. Kroto’s Science Class 2011

The Osaka University-MANA/NIMS Joint Symposium on
“Advanced Structural and Functional Materials Design”
at Osaka University

The NIMS/MANA-Flinders University Joint Symposium on
“Nanoscience and Nanotechnology”

The 3 NIMS/MANA-Waseda University Joint Symposium
at Waseda University

MANA exhibited a booth at “Science Festa in Kyoto 2011”
2016

MANA participated in the WPI Joint Exhibition at the 2012
AAAS Annual Meeting in Vancouver, Canada

The 5" MANA International Symposium
The 2" MANA Grand Challenge Meeting in Nasu, Tochigi

The Australia/MANA joint workshop on
“Nanoarchitectonics for Innovative Materials & Systems”

The 1stUdeM-MANA Workshop on “Nano-Life”
in Montreal, Canada

- 08.27-31

-+ 10.01

- 10.03
- 11.07
- 11.12-13

- 11.24

+ 01.29-30

+ 02.14-18

+ 02.27-03.01
- 03.11

+ 03.18

- 03.19

-+ 06.28-29

-+ 08.06-08

+ 08.19-20
+ 10.09-11

+ 11.09-10

- 01.29-31

+ 03.03-04
+ 03.05-07
+ 03.11-12

- 03.24
+ 03.24-25
+ 04.01-02

+ 06.22-26

- 07.18

+ 11.26-28

+ 02.25-26
+ 03.11-13
+ 06.29-07.03

+ 07.29

+ 07.29-30

+ 10.15-16

+ 10.16
- 11.27-28

+ 01.08, 15

+ 03.09-11
+ 07.27-28

+12.17-18

The 8" MANA-Cambridge/UCL-UCLA
Nanotechnology Summer School

The PCCP-MANA Symposium on
“Nanotechnology, Materials and Physical Chemistry”

The MANA 5™ Anniversary Memorial Symposium
The NSQI-MANA Joint Symposium

The 3 MANA Grand Challenge Meeting
(for young researchers) at Miura Peninsula, Kanagawa

The 2" WPI Joint Symposium: Inspiring Insights
into Pioneering Scientific Research

The 2" Canada-Japan Nanotechnology Workshop
at Tokyo Big Sight.

MANA participated in the WPI Joint Exhibition
at the 2013 AAAS Annual Meeting in Boston, USA

The 6™ MANA International Symposium

The 4™ NIMS/MANA-Waseda University
International Joint Symposium

The Osaka University-NIMS/MANA Joint Symposium on
“Advanced Structural and Functional Materials Design”

The International Symposium MASA 2013 on
“Material Architectonics for Sustainable Action”

The International Workshop on “Thermoelectric Research
& Thermal Management Technology”

MANA participated in the “Summer Science Camp”
for high school students

6" MANA Site Visit by the WPI Program Committee

The Swiss-Japanese Nanoscience Workshop on
“Materials Phenomena at Small Scale”

MANA represented by MANA’s Smart Biomaterials Group
participated in the event “Science Agora 2013”
at Odaiba, Tokyo

The first edition of the TNT Japan
(Trends in Nanotechnology) conference
at Tokyo Big Sight with a “MANA Day” on January 30

The MANA/ICYS Reunion Workshop
The 7" MANA International Symposium

The Japan-Taiwan Joint Workshop on
“Nanospace Materials” at Fukuoka Institute of Technology

The 5" NIMS/MANA-Waseda University Joint Symposium
The International Symposium on Smart Biomaterials

The International Workshop Topology
in the New Frontiers of Materials Science

The 12" International Workshop on Beam Injection
Assessment of Microstructures
in Semiconductors (BIAMS 12)

The International Symposium on Material Architectonics
for Sustainable Action (MASA 2014)

The 2" International Symposium on the Functionality
of Organized Nanostructures (FON’14)

at the National Museum of Emerging Science

and Innovation in Odaiba, Tokyo

The 4™ MANA Grand Challenge Meeting in Nasu, Tochigi
The 8™ MANA International Symposium

The 9™ Nanotechnology Summer School with students
from Japan, Canada, US, Australia, and France

The 6™ NIMS/MANA-Waseda University Joint Symposium
at Waseda University

The International Symposium on Nanoarchitectonics
for Mechanobiology

The MANA-RSC Symposium:
Materials for Energy Generation and Storage

8" Follow-up Meeting by the WPI Follow-Up Committee

The 5" MANA Grand Challenge Meeting
(together with the Institute for Solid State Physics (ISSP)
of the University of Tokyo) in Nasu, Tochigi

The 6™ MANA Grand Challenge Meeting
with Tokyo University of Science

The 9™ MANA International Symposium

The 2" International Symposium
on Nanoarchitectonics for Mechanobiology

The 2" Japan-Taiwan Joint Workshop
on Nanospace Materials
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