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[CENBU, RAFRT(E. Si(001)ERTHRELUZ 3 BiBE. (F)TEM RU SEM AIERU RS2SR
R Ge > ) T7AS RICHUTERIEF DFT S EZITL. CHFSF/ DA VORRGEOBIER & Si/Ge
BFRT—ILCOREAN—ILERFR UL (M 12(L)  FT7¥TEFIOAVORTET L.
=208), £z, Si/Ge A7 TILBIF ) DA VDIRFK

VEFEEETELURE (®12 (T)). StERERICEDE, Ge/Sioa7> TILBS ) DAY %=ERK
U. 7/ OAVABCEFLHANERB SN TS C &2 (CHEDS T,
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MIER 2-1.005%X 25 [J. Chem. Theory Comput. 10 (2014) 5419] &U* 26 [ACS Nano 9
(2015) 12182] %2,
FEDMDEE T NNETHATRER
* BT AT =T INA ARV AT A
[13] BEMN ROV DILEBEISADIZHD S X7 LD UL ER
BEMBFEOIERD L — RA T (FREDRH. &%
BEmIEM T D LETREE LD TUV . RART(E. #FiL AR

VRN CNBOBEERIRT 5 ERTFALRE, BU o memi
IND=T7 D5 —7ZENT DHMHEFBHRDORE, BEF L 0 TE enhanded | RN
SN 111

KFEAFRE: T. Mori

/2= hDFRICKD T A D O&EREEL, [RFDEHE 2
REDHHCKDBNIZ p, n FIFREZZER L. WD o o0

FE%‘E(CBU%FC\FH/\G)%EE/\EDL\EO x: x=002 Powering \pmlrivmu
AAFR TR, Fv U7 R=T &L (F)LT/)(S5A ) g e I e T

DR DIREHEFEED, IBE SN IZREBIFEZ R BED
CERRBLE (13 1), BIcCOBSERESE.
TRORY> RFZOVERIEIDISTILEDIES ~ o B oncpulhzed
O=2ZF /A R(Cx U THEIINRRE“ 1 DT 2 DD o —

@EER S BHETRREMRT S L ERELT 1 (i -zrf
WD, Rz, BABMRDF /> —bhZ2EKRLT. TA/ ranoshess ——

> OFERBABEL (SR U CREBNUEZM LU 13. B4 (B) RUFIS—k (F)
(B 13 F). F/>—bZBENICAERT DI ET. R CLOBBEEDD.
SRERMRER LYY, U RT—LED 1 —ILRUT/ A

ANEDRNB EEEENS,

MIER 2-1.0058X 27 [J. Mat. Chem. A 2 (2014) 985] X T* 28 [Angew. Chem. Int. Ed. 54
(2015) 12909] =S8,

[14] REROAIRISY b4 AT LA DIebDTARERIVIEERBRICER NS> R4
RZFATTE: K. Tsukagoshi, T.Nabatame

AR TIE, REROERIRITISY M X T L1 &28IE
FRIEHDEACBIR NSRS (TFT) OBERFv=RIL
MRZEERIREUTc, AATR(CKD. 1 RZ2DNUIEEEEE
¥ TFT (SIM-OXTFT) (&, ATREERELINET D
FEBICEEUIEHEE TFT EUTEMET DX 14].

ISV M RILTA AT LAAHADODBERAAYF >
TFT (ClE UAER=XRERE (ZPEILIT7Z AU EX(ERY
SUOEE) PMERENTEZ. UL L. NS TFT (C
BT DRANIRARFURA TIREEERDIZSH(C. BEHZ AT A
ZRILI UL TFT BTN TS, B(C. SfHRE
DFRICIE. PERILIFZRASUIDD IDESVEEIENE
ETNTVD, CNBEDIREA TFT ADEBKRZHIZT 7€
LD 7 AEBELYEIR b= > 2 X5 (a-OXTFT) (&, R
U2 TFT EUTEIFSNTULS. InGaznO EH
a‘OXTFT 0)1|;%$@_'D—C‘(135573“\ %B%@%E_C\@#%ll":t@ 14 bazg*&tm InSiO-OxTFTs E,{%‘,T
ALEMNERETH D, BIETF(CHIET IIESEMITEER L7 2@ib1 > S™ARC S0, BHEMAD
IR YRR B DHIEINEE LU, T ETEIL(Vo) BINHI T B .

AIAZLIC T, TFT OBZENFHEDEZE(E INOX T 1)LLK
DRI ROEEHBM T I T —(CLK> TREBCEZRE Ule, A/ RREFOIDSIREVEESHR
BT RILF—Z2BIDRIMTREEHFHADCET, ZIEIHERD S EHEOZ, U =ER
MU > 2D A TFT OEARNSFE(E. IREOMERERD TFTs DIFEZBX D,

IMTER 2-1.0D5%3 29 [Appl. Phys. Lett. 103 (2013) 172105] XU 30 [Appl. Phys. Lett. 106
(2015) 192103] ==8&,
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[15] BFEFRY MCRDLHEEME S RILEFFT/\A X
RFAZLE: Y. Wakayama, R. Hayakawa
AIRTI)I\ A RZEIRT DHCE. MEERD bR VRARDIEHEREIHARI R THD. €
CCAMTRTE. B FEETFRY MEUTHIAT A ECK> THRAIBEEZR > T b RIL
RFZHFEIDICEZBNICUL. FICERNRETFIRERZEANT A XCRIFRCEZBiEL
T. BARDFiEEZ Si BNR—XICUERFEBEDR (CEDIAAT,

i
(a) (b) Energy levels Resonant _Electrons
P . . r of molecules  tunneling -
o | Ceg for basic mechanism UV ‘1‘*\“5 / -. i
==g= _
Phthalacyanines for mimhage %
- e g o Photochromic malecules t |%
gate
.............. for optical switching §

| of electron tunneling |

15. ()7 /\A ARV FI8E. (b) HIB M RIVERT TRIVF—EEGMS A TIS L

TS5 —L>(Ce) DFZEHULNC, SiEM E(C Au/AlL03/Ceo/SI0, ZEBIETHEM NS M RILZ
Bigaik (B 15(a)) ZERUE. BIRSNIZBEIADER — SRS, 15(b) TRI LDIC
DFDEFEMZNULEHIBH h > FI)VIARTHATE D, CNSDIERIE. DTFEEZIMEICEE
SFI NI R RIUNFEEBRECHE TERCEERBKIT D, CNZICHAU CTEROERED YOS 7
Z IR FREAULZER b RILEIERD, R D FZER U R RV F ELND T,
ZRISHEBERIRICRRIN LTz, 2B, DT ) \A AR (EMERD MOS-FET &EFIBRMENFLZH, 7
FHEBE & N RIVIRRONS =R CERIRT /A RCBETED EVWDIEREEHD.

TMIER 2-1.05%X 31 [Adv. Func. Mater. 21 (2011) 2933] =&,

* ERARR T R — )V ST 5 iR

[16] ZEFESFEETSO—JTEMEE MP-SPM (MP-STM, AFM, KFM) OR% &HH
RFAZLE: T. Nakayama, M. Aono

FIT—FFONORAZBEBULTESNDHFL
UMARHF O BERE (F TN IRET R R U AIC LD a)
TEHl LR IR SRV, D> T, RARTIEZ
BEtEAR T O— JIEmIE(MP-SPM) 7 % L
BHOARBIRIGF ) Ao —)LESREHRIZER U,

MP-SPM (FEIKEWNT /i8S ZRELZ LT, 2
AHS 4 RKOMIIEREN S/ TO—T(C K> T i
DELEHBRAIEZERIRT D, ZMNUCKD THIRE (L,
SiO, £ SWCNT OEFFHIBEHRITIEORE(EE
@ Cf 500 nm SHIEENE (K16 25888), %
f=. MP-STM &MBRFEULEEXEt > YUZEEH
aht. LEHEFENIEMIE(MP-AFM)ZEIR L.
MP-AFM DETO—-TOR—A%. 7r)LE> O
—J I A4 —RGEHBR(KFM)E— RTEWESE T, JE

STM image taken by one of two probes

Probe 1

100 nm
b) Length dependent resistance of SWONT
3 =5

Resistance  |MQ)

EMEBESIFEBERE UL, INICKD. MP-SPM =
A7 AFEEEDERM DI IR S T iR ER
rtoFr /EEERkzd /BRETARE SR 1T,
MIER 2-1.005%X 32 [Adv. Mater. 24 (2012)
1675] =S,

0 R
300 400 500 600
Interprobe distance [nm]

16. (a) SiOy/Si B EICEEE Lz SWCNT D STM [
5. SWCNT &5t 3 STM D 2 DOT0O— T DIgH% R
9. (b) 1 DD SWCNT DES&FIEH. 2 DOTO—TH
TRAIEENEZ I-V HiREZE UIAHFRITTRY .

[17] “ZDIFTEM [CKDF /MEDIHUWESHEY, ke, 289, JCEFTFRINUFCHFE

KZFmAFTE: D. Golberg, Y. Bando

AR TIE. F/MEODEDRFEZRAETE. BRICENSORFEEZRFERETED. D
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5 1B E FTEMEEE(in situ-TEM)DE ety
FEZEHEFEUE. BfHMRE TEM &, [EFRIH
oY — EFBENRILVEMIETO-TIXIEL
—H—E—-LDWITNHDEELZHEE TR
Stz TEM #4132, 21—, D117, =
— MRUORIF E VWD 2RO Z Ul
50 ZBXBIEFENF AT LADAFKRICED
T. DB\ =)L TH D, AAFRDEERDEE
R NE BIEZ. TEM BHEORHBEVZE
IO fREE. BFE D AREE AU TR T —DREED W+ T
T 2TEBIOF /EELNILTERBLUIEC &
T. CNICEDEZ5NZF ) MBIORREER, 17. B9fREE TEM R THESHUIREE CEES BEDAES
BEN N MEZRNMSENEZEORENTIEE  MRICS1—ILBEESTZSE C (SWNT)D'SE| =R N 3 E
(CIRBCETHD. J& C (SWNT)F ./ F1—T DX,

BIZ (X, B 17 OfE <2 DEERU%ZED C K
U'BN F/F1—TDO55RTAEICHRTHSOH THRINUZ. Fa1—T(F 1 DOEDEREE TEM NEBD
Hhte U007 /)\( AR (REL. BEFDREECHNT, EERITEME EHEEMERI. NT 8&
FRBOIEFERVBFAEEESE R E(CKD UTILIA LATHERRNZ REEDIR C KU BN
NTs TIEZZNZEN. FERECKERREETHD~100 KU ~33 GPa #HIE UL,
AMTER 2-1.D5%X 33 [Adv. Mater. 22 (2010) 4071] &U* 34 [Adv. Mater. 22 (2010) 4895]

*x FRURRIRIVF—RURRICEAES ST/ 7—FFI IR
[18] REHADESHREBIAREDIZHDERK T/ L LIENE

EVWETSFF(Pt) RUE (Au) (T4
HEMOBRRENE EHRENTSEZ. LU
MUK S, CNSOEEFEARFRDIER
sEHNESNTNDCEEHBTHMRS Pl
MNEEENIGHICED TEEREEE 78D Micelle assembly e
T&Ele. AARTIE. SUEIREEZFIR o
IRHLUWF U ZILEEEZRARE L.

L 77 XF)LDEREIRZ# < kb Dt
HE=NS. KDXRESREEEEEIT D% Mwe?
LBEBEZEDZETPLRU AuDERE ‘ , RERAREAE
%z a]BEIRBR D HIEL I D EAiBEFRAEE 2N ; |
_C(/\5 ( 18) o Kﬁﬁ%g) I/_j(j:%¥l.:ﬁﬁﬁ Crystol grow ‘Metol "
MBEDRECEBRER TH DERRUR o
BEDHIENCESAEZY T TULD, KA T, 18. 7/ ZIEEBOERODIZHDELT(ILE T TO—F
FEEURERERANT, BEQSHEmT
EEERAIDCET. LW ZILEEEEADEHZRUE. BUEREEE I DMFLEE .
A5 ) =)V ERIEROERETRIGICHBWTEED A MMIRD S 3EROEEEMNER LU TULV,
ERELT, MIROBEME S U TERIEFEHENRINIICE <D T,

MIER 2-1.005%X 35 [Nature Commun. 6 (2015) 6608] XU 36 [Angew. Chem. Int. Ed.
54 (2015) 11073] ==&

KREAFKZE: Y. Yamauchi

":.,\ ":Z..I' /

[19] ERMNDFRECEI DY T/ A— NLODFIERIE  #EET> T A A—2 3 2 RIFEAD/ (5SS

AL-2Tb
RFRIAFE: K. Ariga
AR T ERNRDFIRET, BINRAEICHEAAFTENTVDDFIS D IREDHEEDF=
SENCREIT DLV AERERELZ. [—KAEBTOFII > ELTORFRUF 2R
BT, BFRFORBEBIEICET D IRILF—Z2DFBICKOTHEEL. BOFFHTETK
HIEREOERNAEN T RILF— LR Uz, BRIE T FA— NURIEDEEIDFIFH
TRILF=D DFROCFDOBTF I A= NLAT— )LD (CEMRICERENSI D EN
nhrofz. (K 19).
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DR, RO CES LS SRED T
A A3 E AT D H TR L TR
T=3. BlRE. S KRECHAFOLLTS—0T . ~
S IA AV EEN CEET B ECLD, P ¢ -

DS LBREESEC Y NO—LTBEn v \1;/\

TE3. MOFITIE. KAICIFEIET D DNA KU RNA - B ;
TEFRITERVFEIORVISIIILERBIITED X p = o - \ /
SC. DFLET Y- 1@EENENICRBECLT D& o X N
[CERMUIZ. EREBIDLSRBHIETT S, 9  SEC I i AN
FOA>TAA—3>EABNICRELEIND & XA

CRo TERTEZ, FULMEES FEAmT B0 yrors
DIC. BIFODFDIA TA A= 3 > ZmBitIn

(ELNEWDS DFREEDRFR(CHIFD/INGT ML -

>J J\%E:j; EMHEFTED, Mechanical Thermodynamic Energy
IMIER} 2-1.05®X 37 [Angew. Chem. Int. Ed. 54

(521%1]57)1&;9378] KU 38 [Chem. Mater. 26 (2014) 19. HFABEDERIINTIRIEIC & B 51

[20] PF LS IORVIRILF—BRCAVWBIENERTSXE AT A
FEAFTE: T. Nagao

jaX:E:OX&ngvj__IJ7”/(3:#/%'353 (A)  Plasmon-enhanced IR sensing (B)  Photonic/plasmonic water spiitter
THEHHTEZTDEIDICTIMBBRZ(CHITDH e P Py e
INSHALTHD. DTFIESDEKXKRNEELIR. ‘ g LR
HAMETNR DI, RUKBHEIRILF—DER
KIQNERE, IEERMEET/EDH I CENTE
D, AAFRTIE. FRIMIR)HBID KR ZERB =D
FU>I I ORPREBEZSYY > IANDIGAICE
REHTEE, £z, KBRAIRIILF—ZB|RUK
PN HEBIEDZDIC TS XE MBI ZINET B
AT BRELU.

20 (ATl TS XEAZRFRIMRE(IR)IRED
AWSET S TIEBIE KA TN T=KERA A { R e
(H@* M DEEZBIRN(CEZYVU>TFT 3% o oo ok, Climis sipa it
RUTWD, Eri@itl (BAROFIIE) hS#ZHY 20. (A) FIMR(IR) T SXE>ICLBKELSS 2T DR
L T=FRKMS. HTIRERE 7 nnt MEET &, (B)MWERIRABNINER UKD #%E E1E U2 BRE RO
Ha2t BT " H L TS /F5EMDEL mhDORF/ TSIES DT
WIFEEh & wd ~ AT 1. AR
SR A BEWEAZSHAISNS. A2 (T L REENEF A FIE TR 5. KRRV ERDOS T
A N OFI)I\ARARVOTSAEZYV Y - FI)F)I\AXEBHEFELE (K 20(B)).
BATERI2-1.0D5%3 39 [Sci. Rep. 3 (2013) 1175] X140 [ACS Nano 9 (2015) 6031] =&,

2-2. PIDNEE - BESEOMRERE
M85 by T LAULIAFEHLSR ] & UTREDULWESR - 3R, DERTRSIEARHSOMREEOERS SOBIERRC DN TR Y
3.

<tHH bw T LARILOFRTE SR>

MANADIARE N FIATE DHRHE(E. EHRNCRTHAYTLNILTHSD. MANAICIEZHREDE
NI TiEER(MANAD 7 D> kU ) 2B L TE D MANADIAFTE (S E SN T2 AT
RELAITDITENTED, RE. 13BDRY Y INHE(CHIEDTUD., Ffew MANATIE, B,
PEAREY, 20, AFRIRMEZ SAREOBISHRE C R (CITX DRARGEFIRMERTY™. /AT —
I TEBRIEEEZTATE 3SRIERTO— JIHMEENBHE L TL\D, TOMICE. KEFHLE
B, SVYONREE, JILMML—Y-—DHRE. FXORELANILOMEZEY D&EEEAL
t(/\§0

—73. RA MAFHEBETHDNIMS(E, RIZLIRA0RE (CHDEDELE (CH VN TEBNIZRTIRDIAZ
#EZEHZ <MHEELTLDH. MANADIAFRE (FCNSDHEREZBR(ICFIBATE S, TNSDOHE
DRIC(E R By TLANLOEEOBEIREEFIEMIR. = > 00 O REEHEE (SPring-8)
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CBITDFAE-LT1>. HARSLNLOBEHIS(10 T) BEEE. SOREKESHIERE
(NMR). #BEME(10-100 GPa) RAEEFNEFND.

< PRBIRAFTANR— R >

2008108 (T, F/## - EAMRIATROERZMANAR E U TMANAICSH TH . EERIAT
EBVRRZEETEMANADEEFIANR— R L UTz, 52201243 (C(FWPI-MANAEN TSR U
MANADIRFUIRIR (X I F I IRBIC/R D . FHRIE FRARDEFORFTEDHEVVEIET & & & Z5E
(CTTA>2ENTHED. MANADHFRBDHAFTA S IV 2 —ZE = MENRAFTEERIORECKE/R
MRZEZBEZS5 LTS,

<FTEUEF - BilisHE>

SIEEPFIDR I Y J(E, £ENHREE(CIRET. BRARBRE(CHIS TEIRER M/ Z/Z TL\D,
EE - Fir([CEAHS T IR TORKRE (X U THITIRE TR MY - BBNERESIELTHED. [1H
RN DEFEZ R UIRENAR(CER CETIRBEZIEM T D] EVLWSWPIEBEMAO=IvI 3>
Z(EFEHRLTND, H—EXDRBICDUTIF4. 3G (SRR B,

EIFEPYCER T DT IZAILYR— h RS W TJ6%&(E. MANAODVHB(CIRE T DHI50%ZBX B
BORBEDEIBEEASFTFHF R, EREOEF. MBOEIE., TEMK., IREZEANTIFOHEA
FhE, TOMAEKE. HEARREONSPERIEEDZIE. EL4DOHR— MEITO>TNS,

2-3. BRENERS
HLEDWIFEE (C & BN A SHRBEDEERACONTRRT S L.
- RTOS T MEOEEREDH. HEUFETASHDER OV T[RHER2-2)CRBT B &

BEKISEDRM (. MANA(Q_/ B DHAFRENMESLIHATRTO> T U REDESTHE. 107.53(8H
THD., TOWER(E, HFFSFEPER18.2[EA. ZFEAFRE30.8EH(RHERZED). EEER
1#%58.634%‘\%‘6‘3550

KRS ER & LU TR DIFAREFPR(ZHN). ®Em - RERARFERSETOY
SL(14F). CREST(9). =SAF(13H)RRENETEND.

2-4. IEEHAFTORIR
EPINDIZEHE & DREREEC OV TR T 3T &,

MANADHZE (&, EIPSHDIIZE & BRI Z1T > TL\ B MANADYBZROE (CHE L 13,316
HOBIDS5! 46, 2 NEERERY T - & [ COBEERMT CND, EBHERY 3E L

BB 0. 2013 R LR LR ERY & o Co\D. UL ER R Y & CR oy
B ERsE R ICITE G B0\ ¢ MANA C (X RER AR E N L CHIZ (CB DHD &
D DEA CNBZ ERERLTND,

MANA Affiliated Research Papers Internationally co-authored papers from MANA
(Oct 2007 - Dec 2015) . (Oct 2007 — Dec 2015)
Total: 3,316 1 S 1 Average: 46.2% 584% | o
600 | ° WG ¢ E Total: 1,531 papers 51.6% 49,80 60% E
4 415 o2 487 488 T® # @ 50% &
2 500 + 400 54T 474 479 466 | E § 300 7, gemany ** .30, E°_'
2 400 + . = £ | el 1 oa0% &
© ® S 200 L 313% 5
- i s
é 300 L2 E g usa , + 30% E
5 200 7 % E 100 L SR &
= 100 L g = Japan 46 T+ 20%
[
0 Lz 0 L
2007 2008 2009 2010 2011 2012 2013 2014 2015 2007 2008 2009 2010 2011 2012 2013 2014 2015
Year Year
MANA affiliated researcher papers Internationally co-authored papers of
published between October 2007 and MANA published between October 2007
December 2015 and average journal and December 2015. Source of national
impact factor. average: SciVal database, Elsevier B.V.,

downloaded in May 2016.

—73. MANA(ZERIZELE, MANAICED TEEREEX SN DTN T CHVTHFH(THL LTst
EMEEIDIATRE T TEAREDDVFTETEATRE L U TUX TS, TOIRREDIAFTREZ [MANA
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HFS54 bR EUTMANAICHEAAR. BIBERHEBRAFRZRBL TLVD(4-1-3ESRD &),
2007FEDHIF(C(E. PAUBDDUCLA, 3 —2TIRIKE, A1FURDT >TSS KE, IS5
S AMDCNRS( b —)L—X). BRDIEAZE Q#lR). HRIBRIKZ(CELVZ (84158, B3
), 2D, U754 MSRORELEITV. 201255 > T Uy RE, FRERIAE, K
RE (Hls5) OYFSA MSARERELEL. FiIECHFIDES NUA—ILKE, A1FURDI=ZTF7
—>5q - Albwv> - O R(UCL)ZEENMUTE. IRE. 7B 754 SR EHRERATEHEE L
TWB, RIIBER, 754 MAREN S DREKRRXDIRENI348(C KN MDODBHN T TS MMID
WTIF4-1-1[CEHRUTWVDB. —7. MANAISBIMATTHLEIDIAZTED )L — F SASTEDIRZRREIC DT
EIE T IMBHENROHSNIE EEEEZ(MOU)ZHHE L TULD,

MANADYRERB U TR, CNETIC194E. S6DMAFIRE EBERHE UMRBHEEDH TS,
g RIDAER (&, F3—0OwW/ 22, 7727719, b7 AUB8. BFZAUN2, A—-XASU774, HE1
Thd. HITRUEKIDIC. MANADEEHERDENED TZL\D(E. MANAEMOUZEDBIIMELES
& DIBIRIY IR E ISR DRERDIRN TH B,

S DOWTIE, ™M 4-5Z2SRBDC &,

2-5. R - FRH SO
RIFHRR(CH T DHE - FENSOFHEIC DV TRMEHRR2-3] (LRI &,

EEATE (TR DAFTHEEDTEENA R ZIHIY (CFR T BDIF RSN DEEE THD. MANA
HFERE U TLLERDK) 9 FfE(C. MANADFIE TREIRSN/THX(E3,3163R(ET D. TDDOH. #5IA
B EfI1%(CADFEEDIFE (CHEVGRSXDE( by T1%:m3ER) (F118% X D,

MANADEDEViAZEZE L TWD C EE. MANADIRTTE N > )0 RDEViRSEE(CZ < DimX
BREUTVNDZEICERNTLD. 2015, MANADFAE CRERINIZHN (4665 kH DN, TN
SHMEE SNISFRSGEDTTA > I\D T 7 05 —(36.1 EIFR(ICHEVVIKE(CH D, FF(C. RADSH
FRFBEFEEA IO NI 705 —N5Z B TED. COBEERMBDETFCHSVNTHIFEIRETTH D,
—7. BRETI)LEEJ7#L(Z. Field Weighted Citation Impact (FWCI) &EWDSHFTZIRIBEEER Uz,
FIRMXDOES| A EDBFMET D ECEKD. EDBFOMFTEREBIOBXOEZ LR TS EMNT
ETBDELTLVD. MANADEFTDFWCIE2.42EWDSIFBICEUMETH D, ENTIEEEAAE—HIT
HD. MR TERKD—RARZICHBID/INTA -T2 X%ZRLTWND,

3.00
Foreign countries

s 249 y
2.42 245 o

@

World Average
1.00

FWCI

(@]
050 Japan Average
0.97

0.00

] o & . e S © © B .o ARV
& ¢ ?.\&‘ PO gt R i & @“v& “\,-;“_;\é-‘\ H &S S
W & ¥ o PO I & &
& @ §g v 9 &
& ¥ o° e

Field Weighted Citation Impact (FWCI) of MANA and other institutions in the world.
Source: SciVal database, Elsevier B.V., downloaded in May 2016. FWCIs were
calculated for papers published during 8 years from 2008 to 2015.

E5(IChAYVY - O0F—D [2014FDE#H5IFHEE (Highly Cited Researchers for 2014) |
[CMANADS5ZMATENEENE : BE MERRE). 8= (MREZE). Golberg (MRIRIE).
Wang (FRIEIZE, {£5%). Yaghi ({EF). H558(F2015F(CHVNTHRELTRAY > - O15—
HOSESIBEEE (ORENDRE, HR MY T LANLOWESE & U TERIMND SEVEHEE (T
%0

B, WIER2-3 (TRI KSIC. MANADIHARE FZ<DEZZELTHED., FliBG:EE - &
Eﬁ%ﬁiﬁ?iﬂlﬁ%’vb\o Ffz. —mERRSE(Advanced Materials, Chemical ReviewsZ)h\S D#8sHD#E
BERBZL\,
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2-6. HFRMRDHSRT

2-6-1. HRMEDOEALRE
RRERDZERME. Innovation\DFIR. IPEME. (PELOHEMRREFCDOVWTEIRIT DI,

MANADRR MMERE TH BNIMS(EERAMBIOMTHREEERI VI 3> EUTVBD T, MANA
(CHBWNTE, WPIZTOTS LADEKRIESTHIERMATRLZITTRL., [CARREER(CHEDH TS,
LTIV DhDflERT,

a) MANADEERAFTREED—DICEFRAA YV FORENSDD. ZNEZ<DICHAERZRE TV
B, £9\ BEFRAAYVF(EIMERDCMOS S > RI — XA W FICBRRNTHHREWNEI T EES
NTHIEHIC RERDICEIRTHD I« —ILR - TOTSTTIIL -5 — k- T LA (FPGA) D
AAYVFOEEICEFAAYVvF 2RSS EZHARBR(R) EHEIL TES. FPGADETEEEL
EERMEBICHRINUTZ,

b) L TIHlREEFRAAYVFIEIMERD SNSRI XA YVFRIDBEAREZTVERZON/OFF TS
BIND—ZAVFELTDEFEZEEDEHIC., KAFHATEGRR)DFBLEICEID. NIMS-KR>S K
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AFEAER[1]

*1. F. Geng, R. Ma, A. Nakamura, K. Akatsuka, Y. Ebina, Y. Yamauchi, N. Miyamoto, Y. Tateyama, and T.
Sasaki, “Unusually stable ~100-fold reversible and instantaneous swelling of inorganic layered
materials”, Nature Commun. 4, 1632 (2013).

A massive monolithic swelling of layered materials has been achieved in aqueous solution of
2-dimethylaminoethanol (DMAE), which was up to 100-fold with the gallery spacing increased from 0.9 nm to
90 nm. With quantitative analysis, it was determined that the largely expanded space was primarily occupied
with H20 along with minor trace of the DMAE. The swollen phase was unusually stable with no obvious
observation of peeling or translational shifts during the swelling process, maintaining a nearly perfect
three-dimensional lattice structure of >3000 layers. First-principle simulations of the molecules in the gallery
yielded a long-range directional structuring of the H20 molecules that may help to stabilize the highly swollen
structure. The crystals could also instantaneously shrink back to their original sizes.

*2.  F. Geng, R. Ma, Y. Ebina, Y. Yamauchi, N. Miyamoto and T. Sasaki, “Gigantic swelling of inorganic
layered materials: A bridge to molecularly thin two-dimensional nanosheets”, J. Am. Chem. Soc. 136,
5491 (2014).

The macroscopic swelling could be realized in a wide variety of amines, ranging from primary amine,
tertiary amine, to quaternary ammonium hydroxide, with little dependence on ion identity. The ammonium
ion intercalation was mostly determined by the acid-base equilibrium and the accompany H20 inflow was
governed by osmotic pressure balance between the gallery and the solution environment, both of which are
substantially molarity dependent. Therefore, in most cases, the ammonium ion intercalation saturated at a
value of 37% relative to the exchange capacity, and the maximum swelling degree was ~100-fold with gallery
expansion of ~90 nm. Although the swelling process was unselective, the nature of the intercalated ion was
critical to the stability of the resulting swollen structure; that is, ions of higher polarity and smaller size helped
stabilize the highly expanded structure, while ions of low polarity and larger size readily led to exfoliation.

BAFTAER[ 2]

*3. M. Osada, T. Sasaki, “Two-dimensional dielectric nanosheets: Novel nanoelectronics from nanocrystal
building blocks”, Adv. Mater. 24, 210 (2012).

Two-dimensional (2D) nanosheets, which possess atomic or molecular thickness and infinite planar
lengths, are attractive for the use in next-generation nanoelectronics. Despite significant advances in
graphene-like 2D materials, it remains a challenge to explore high- - dielectric counterparts of graphene,
which are essential for many devices such as memories, capacitors, and gate devices. In this paper, we
review the progress made in 2D dielectric oxide nanosheets, highlighting emerging functionalities in electronic
applications. Ti- and perovskite-based nanosheets exhibit the highest permittivity (& = 210~320) ever
realized in all known dielectrics in the ultrathin region (< 10 nm). A layer-by-layer engineering using these
oxide nanosheets promises unique possibilities in the design of thin-film device architectures, such as
capacitors, transistors, artificial ferroelectrics and spin-electronics. Graphene is only the tip of the iceberg, and
we are now starting to discover new possibilities afforded by 2D oxides.
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*4, C.X. Wang, M. Osada, Y. Ebina, B.W. Li, K. Akatsuka, K. Fukuda, W. Sugimoto, R.Z. Ma, T. Sasaki,
"All-Nanosheet Ultrathin Capacitors Assembled Layer-by-Layer via Solution-Based Processes", ACS
Nano 8, 2658 (2014).

All-nanosheet ultrathin capacitors of Ruo.9502%2//Ca2Nb30107/Ro0.9502-%- were successfully assembled
through facile room-temperature solution-based processes. As a bottom electrode, conductive Ro.9502%2
nanosheets were first assembled on a quartz glass substrate through a sequential adsorption process with
polycations. On top of the Ro.9502%%" nanosheet film, Ca2Nb3O10™ nanosheets were deposited by the Langmuir
Blodgett technique to serve as a dielectric layer. Deposition parameters were optimized for each process to
construct a densely packed multilayer structure. The multilayer buildup process was monitored by various
characterizations such as atomic force microscopy (AFM), ultraviolet visible absorption spectra, and X-ray
nanosheet films with the designed multilayer structures. This work demonstrates the great potential of
functional oxide nanosheets as components for nanoelectronics, thus contributing to the development of
next-generation high-performance electronic devices.

HFEAR [3]

*5. T. Ohno, T. Hasegawa, T. Tsuruoka, K. Terabe, J. K. Gimzewski, M. Aono, “Short-term plasticity and
long-term potentiation mimicked in single inorganic synapses”, Nature Mater. 10, 591 (2011).
Memory is believed to occur in the human brain as a result of two types of synaptic plasticity: short-term
plasticity (STP) and long-term potentiation. In neuromorphic engineering, emulation of known neural
behavior has proven to be difficult to implement in software because of the highly complex interconnected
nature of thought processes. In this study, we have succeeded in emulating the synaptic behavior using a
single Ag2S-based atomic switch. The synaptic functions of both STP and LTP characteristics through the use
of input pulse repetition time were demonstrated. The results have attracted much attention because it
achieves dynamic memorization in a single device without the need of external preprogramming, indicating a
potential for the further creation of artificial neural systems that emulate characteristics of human memory.

*6. R.Yang, K. Terabe , G. Liu, T. Tsuruoka , T. Hasegawa, J. K. Gimzewski , M. Aono, “On-demand
nanodevice with electrical and neuromorphic multifunction realized by local ion migration”, ACS Nano 6,
9515 (2012).

In this paper, electrical and neuromorphic multifunctions were demonstrated using a WOs-x-based
gapless-type atomic switch, in which migration of oxygen ions are controlled. The device showed a wide
range of time scales of memorization, resistance switching, and rectification varying from volatile to
permanent in a single device. The device, showing on-demand electrical and neuromorphic multifunction, has
a unique paradigm shifting potential for the fabrication of configurable circuits, analog memories, digital
neural fused networks, and more in one device architecture.

HFTRER [4]

*7. AV. Avizienis, H.O. Sillin, C. Martin-Olmos, H.-H. Shieh, M. Aono, J. K. Gimzewski, “Neuromorphic
atomic switch networks”, Plos One 7, e42772 (2012).

Conventional fabrication techniques are unable to efficiently generate electronic devices with the highly
complex interconnectivity found in biological neuronal networks. In this paper, we demonstrated the physical
realization of a self-assembled neuromorphic device comprised of over a billion interconnected atomic switch
elements that exhibit synapse-like operational characteristics embedded in a complex network of silver
nanowires. Observations of these atomic switch networks (ASN) were in agreement with recent theoretical
predictions, while emergent behaviors akin to brain function are observed, namely spatially distributed
memory, recurrent dynamics and the activation of feedforward subnetworks. These devices display the
functional characteristics required for implementing unconventional, biologically and neurally inspired
computational methodologies in a synthetic experimental system.
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*8. A. Z. Stieg, A. V. Avizienis, H.O. Sillin, C. Martin-Olmos, M. Aono, J. K. Gimzewski, "Emergent criticality
in complex Turing B-type atomic switch networks”, Adv. Mater. 24, 286 (2012).

The operation of atomic switches as individual synapse-like devices has demonstrated the ability to
process information with both short-term and long-term memorization in a single two terminal junction. In
this paper, atomic switches were self-assembled within a highly interconnected network of silver nanowires
similar in structure to Turing’s “B-Type unorganized machine”. These atomic switch networks (ASN) exhibited
emergent criticality similar in nature to previously reported electrical activity of neuronal assemblies. Rapid
fluctuations in electrical conductance display power law scaling of temporal correlation lengths that were
attributed to dynamic reorganization of the interconnected electroionic network. These collective properties
indicate a potential utility for real-time, multi-input processing of distributed sensory data through reservoir
computing. We proposed these highly coupled, nonlinear electronic networks as an implementable
hardware-based platform toward the creation of physically intelligent machines.

*9. H. 0. Sillin, H.-H. Shieh, R. Aguilera, A. V. Avizienis, M. Aono, A. Z. Stieg, J. K. Gimzewski, A theoretical
and experimental study of neuromorphic atomic switch networks for reservoir computing”,
Nanotechnology 24, 384004 (2013).

Atomic switch networks (ASN) have been shown to generate network level dynamics that resemble those
observed in biological neural networks. In this paper, we developed and validated a numerical model based
on the synapse-like properties of individual atomic switches and the random nature of the network wiring.
The reported results highlighted the possibility to functionalize the network plasticity, differences between an
atomic switch in isolation and its behaviors in a network, as well as the effects of changing network
connectivity on the observed nonlinear dynamics. To demonstrate their utility for computation, we subjected
the simulated network to training within the framework of Reservoir Computing (RC) and showed initial
evidence of the ASN acting as a reservoir which may be optimized for specific tasks. This work represented
initial steps in a unified approach of experimentation and theory to make ASNs a uniquely scalable platform
for neuromorphic computing.

AFERER [5]

*10. Y. Okawa, S. K. Mandal, C. Hu, Y. Tateyama, S. Goedecker, S. Tsukamoto, T. Hasegawa, J. K.
Gimzewski, M. Aono, “Chemical Wiring and Soldering toward All-Molecule Electronic Circuitry”, J. Am.
Chem. Soc. 133, 8227 (2011).

This paper presents a novel method for connecting functional molecules with conductive nanowires.
Stimulation with a tip of scanning tunneling microscope (STM) on a molecular layer of diacetylene compound
can initiate chain polymerization of diacetylene molecules. Since the front edge of chain polymerization
necessarily has a reactive chemical species, the created polymer nanowire forms chemical bonding with an
encountered molecular element. We name this spontaneous reaction ‘chemical soldering’. First-principles
theoretical calculations are used to investigate the structures and electronic properties of the connection. It is
demonstrated that two conductive polymer nanowires are connected to a single phthalocyanine molecule. A
resonant tunneling diode formed by this method is discussed.

*11 Y. Okawa, M. Akai-Kasaya, Y. Kuwahara, S. K. Mandal, M. Aono, “Controlled chain polymerisation and
chemical soldering for single-molecule electronics”, Nanoscale 4, 3013 (2012).

The method of initiating chain polymerization using the tip of a scanning tunneling microscope is very
useful for fabricating single conductive polymer chains at designated positions and thereby wiring
single-molecules. In this feature article, developments in the controlled chain polymerization of diacetylene
compounds and the electronic and structural properties of polydiacetylene chains are summarized. The
“chemical soldering” technique, which enables the covalent connection of single polydiacetylene chains to
single functional molecules, is also discussed. In addition to the review parts, this feature article also reports
original data. For example, the connection of single conductive polydiacetylene chains to isolated single
phthalocyanine molecules is demonstrated.
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TRZERER [6]

*12. M. Nakaya, S. Tsukamoto, Y. Kuwahara, M. Aono, T. Nakayama, “Molecular-scale control of unbound
and bound Ceo for topochemical ultradense data storage in an ultrathin Ceo film”, Adv. Mater. 22, 1622
(2010).

We found that the unbound and bound states of Cso molecules can be controlled reversibly at the
single-molecule level in an ultrathin film of Ceo using a tip of the scanning tunneling microscope (STM) at room
temperature (RT). The reversible switching was almost perfectly controlled by changing the polarity of an
electric field that was locally applied to any designated position on the film by the STM tip. From experimental
and theoretical studies, we concluded that the excellent controllability is achieved owing to negative and
positive ionizations of Ceo molecules which cause electron donation into and electron removal from a bonding
state between the molecules, respectively: Negative and positive ionization efficiently lower activation
energies necessary for the formation of a bound state of Cso molecules and for the dissociation of the bound
state, respectively. Also, this chemical reaction method enabled topochemical data storage with a bit size of a
single Cso molecule (about 1 nm) and with a data density of 190 Thbit/in?.

*13. M. Nakaya, M. Aono, T. Nakayama, “Molecular-scale size tuning of covalently bound assembly of Ceo
molecules”, ACS Nano 5, 7830 (2011).

Reference [6]-1 showed that, when a negative sample bias voltage is applied to a tunneling junction
between the Ceo film and the tip of a scanning tunneling microscope (STM), a Ceo molecule beneath the tip
covalently bonds to an adjacent molecule in the underneath layer. We further found that such a chemical
reaction is not necessarily limited to the top and second layers of the Ceo film and that the resulting Cso
oligomer can be tuned to form a dimer, trimer, tetramer, or pentamer; the number of interconnected Cso
molecules increases one by one upon increasing the magnitude of the local electric field under the STM tip.
The created oligomers are linear chains of Cso molecules starting from the top layer and aligned toward the
interface layer in the multilayer Ceo films. The electrostatic negative ionization of Ceo molecules and its spatial
distribution in the multilayer Ceo film are critical factors in achieving size-tuning in oligomerization.

HFTAR [7]

*14. Y.]. Kim, M. Ebara, T. Aoyagi, “A smart nanofiber web that captures and release cells”, Angew. Chem.
Int. Ed. 51, 10537 (2012).

This paper describes a novel approach for encapsulating and releasing cells using a smart nanofiber web
without using any cross-linking/degradation processes. The smart web was fabricated by an electrospinning
method with a newly synthesized photo-cross-linkable temperature-responsive polymer. We demonstrated
the ability to capture, encapsulate, and release cells by dynamically transforming the fibrous structure of the
nanofibers into hydrogel-like structures by wrapping, swelling, and deswelling processes in response to
alternations of external temperature. This novel nanofiber enables the facile encapsulation and on-demand
release of cells in response to external signals.

*15. Y.J. Kim, M. Ebara, T. Aoyagi, “"A smart hyperthermia nanofiber with switchable drug release for
inducing cancer apoptosis”, Adv. Func. Mater. 23, 5753 (2013).

A smart hyperthermia nanofiber is described with simultaneous heat generation and drug release in
response to ‘on-off ’ switching of alternating magnetic field (AMF) for induction of skin cancer apoptosis. The
nanofiber is composed of a chemically-crosslinkable temperature-responsive polymer with an anticancer drug
(doxorubicin; DOX) and magnetic nanoparticles (MNPs), which serve as a trigger of drug release and a source
of heat, respectively. The 70% of human melanoma cells died in only 5 min application of AMF in the presence
of the MNPs and DOX incorporated nanofibers by double effects of heat and drug. Taken together these
advantages on both the nano- and macroscopic scale of nanofibers demonstrate that the dynamically and
reversibly tunable structures have the potential to be utilized as a manipulative hyperthermia material as well
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as a switchable drug release platform by simple switching an AMF ‘on’ and ‘off .
FRFTRRR [8]

*16. H.H. Oh, Y.G. Ko, H. Lu, N. Kawazoe, G. Chen, “Preparation of Porous Collagen Scaffolds with
Micropatterned Structures”, Adv. Mater. 24, 4311 (2012).

We developed a novel method to fabricate spatially micropatterned pores and to micropattern bioactive
substances in porous collagen scaffolds using a dispensing technology. Ice micropatterns of pure water or an
aqueous mixture of collagen and bioactive substance solutions were used as templates to make the
micropatterned structures. The micropatterned structures can be controlled by the template micropatterns
that can be easily tethered by designing a code. The micropatterned porous scaffolds will be useful for guiding
cell localization and guided tissue regeneration. The method is simple and reproducible and could be applied
to other materials for a wide range of applications.

*17. 1.J. Li, N. Kawazoe, G.P. Chen, “Gold nanoparticles with different charge and moiety induce differential
cell response on mesenchymal stem cell osteogenesis”, Biomater. 54, 226 (2015).

Stem cells exist in an /n vivo microenvironment that provides biological and physiochemical cues to direct
cell fate decisions. How the stem cells sense and respond to these cues is still not clearly understood. Gold
nanoparticles (AuNPs) have been widely used for manipulation of cell behavior due to their ease of synthesis
and versatility in surface functionalization. In this study, AuNPs with amine (AuUNP—NH:), carboxyl (AuNP—
COOH) and hydroxyl (AuNP-OH) functional groups possessing different surface charge were synthesized.
Human bone marrow-derived mesenchymal stem cells (hMSCs) were treated with the surface functionalized
AuNPs and assessed for cell viability and osteogenic differentiation ability. The surface functionalized AuNPs
were well tolerated by hMSCs and showed no acute toxicity. Positively charged AuNPs showed higher cellular
uptake. These results provide some insight on the influence of surface functionalized AuNPs on hMSCs
behavior and the use of these materials for strategic tissue engineering.

AFTAER [9]

*18. G. Yoshikawa, T. Akiyama, S. Gautsch, P. Vettiger, H. Rohrer, "Nanomechanical membrane-type
surface stress sensor", Nano Lett. 11, 1044 (2011).

In this paper, we presented a membrane-type surface stress sensor (MSS), which is based on the
piezoresistive read-out integrated in the sensor chip. The MSS originates from a conventional cantilever
structure, while we found that the membrane-based structure can achieve much better performance.
Evaluation of a prototype MSS used in the present experiments demonstrates a high sensitivity which is
comparable with that of optical methods and a factor of more than 20 higher than that obtained with a
standard piezoresistive cantilever. The finite element analyses indicate that changing dimensions of the
membrane and beams can substantially increase the sensitivity further. Given the various conveniences and
advantages of the integrated piezoresistive read-out, this platform is expected to open a new era of surface
stress-based sensing.

*19. G. Yoshikawa, F. Loizeau, C. J. Lee, T. Akiyama, K. Shiba, S. Gautsch, T. Nakayama, P. Vettiger, N. F.
de Rooij, M. Aono, "Double-side-coated nanomechanical membrane-type surface stress sensor (MSS)
for one-chip- one-channel setup", Langmuir 29, 7551 (2013).

One of the major issues of nanomechanical sensors is the difficulty of coating receptor layers on their
surfaces to which target molecules adsorb or react. To have measurable deflection, a single-side coating is
commonly applied to cantilever-type geometry, and it requires specific methods or protocols, such as inkjet
spotting or gold—thiol chemistry. In this paper, we demonstrated the feasibility of the double-side coating on
a membrane-type surface stress sensor (MSS) and verify its working principle by both finite element analysis
(FEA) and experiments. In addition, simple hand-operated dip coating is demonstrated as a proof of concept,
achieving practical receptor layers without any complex instrumentation. The compatibility with double-side
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coating enables MSS to be applied to most standard assays in medical and biological fields.
FRFTARER [10]

*20. R.Y. Yan, M. Chen, H. Zhou, T. Liu, X\W. Tang, K. Zhang, H.X. Zhu, J.H. Ye, D. Zhang, T.X. Fan,
Bio-inspired Plasmonic Nanoarchitectured Hybrid System Towards Enhanced Far Red-to-Near Infrared
Solar Photocatalysis, Sci, Rep. 6, 20001 (2016).

Solar conversion to fuels or to electricity in semiconductors using far red-to-near infrared (NIR) light,
which accounts for about 40% of solar energy, is highly significant. One main challenge is the development of
novel strategies for activity promotion and new basic mechanisms for NIR response. Mother Nature has
evolved to smartly capture far red-to-NIR light via their intelligent systems due to unique
micro/nanoarchitectures, thus motivating us for biomimetic design. Here we report the first demonstration of
a new strategy, based on adopting nature's far red-to-NIR responsive architectures for an efficient
bio-inspired photocatalytic system. The system is constructed by controlled assembly of light-harvesting
plasmonic nanoantennas onto a typical photocatalytic unit with butterfly wings' 3D micro/nanoarchitectures.
This proof-of-concept study provides a new methodology for NIR photocatalysis and would potentially guide
future conceptually new NIR responsive system designs.

*21. Z.Yi, J. Ye, N. Kikugawa, T. Kako, S. Ouyang, H. Stuart-Williams, H. Yang, J. Cao, W. Luo, Z. Li, Y. Liu,
R. L. Withers, “An orthophosphate semiconductor with photooxidation properties under visible-light
irradiation”, Nature Mater. 9, 559 (2010).

The search for active semiconductor photocatalysts that directly split water under visible-light irradiation
remains one of the most challenging tasks for solar-energy utilization. Over the past 30 years, the search for
such materials has focused mainly on metal-ion substitution as in InixNixTaO4 and (V-; Fe- or Mn-)TiO,
non-metal-ion substitution as in TiO2xNx and Sm2Ti20sSz or solid-solution fabrication as in (Gai-xZnx)(N1xOx)
and ZnS—CulnS;—-AgInS.. Here we report a new photocatalyst AgsPO4, which was developed by incorporating
p block element into a simple AgO oxide with narrow band gap. The new photocatalyst showed extremely
high quantum yield (~90% at 420 nm) towards water oxidation, which is one of the key process for artificial
photosynthesis, under visible light irradiation. The obtained quantum yield marked the world’s highest record,
approaching that in natural photosynthesis. The new photocatalyst also showed amazing activity in
decomposition of organic contaminants in aqueous solution. This study not only supplies a new strategy for
developing highly efficient visible-light-driven photocatalysts, but also shows a great step towards the
realization of an artificial photosynthetic system.

AFTAER [11]

*22. T. Uchihashi, P. Mishra, M. Aono, T. Nakayama, "Macroscopic superconducting current through a silicon
surface reconstruction with indium adatoms: Si(111)-(N7xV3)-In", Phys. Rev. Lett. 107, 207001 (2011).
[Highlighted as an Editor's Suggestion and a Viewpoint in Physics].

Macroscopic and robust supercurrents are observed by direct electron transport measurements on a
silicon surface reconstruction with In adatoms [Si(111)-(v7%xV3)-In]. The superconducting transition
manifests itself as an emergence of the zero resistance state below 2.8 K. -V characteristics exhibit sharp and
hysteretic switching between superconducting and normal states with well-defined critical and retrapping
currents. The two-dimensional (2D) critical current density Jp,cis estimated to be as highas 1.8 A/m at 1.8 K.
The temperature dependence of o, indicates that the surface atomic steps play the role of strongly coupled
Josephson junctions.

*23. S. Yoshizawa, H. Kim, T. Kawakami, Y. Nagai, T. Nakayama, X. Hu, Y. Hasegawa, T. Uchihashi,
“Imaging Josephson Vortices on the Surface Superconductor Si(111)-( V7 x V3)-In using a Scanning
Tunneling Microscope”, Phys. Rev. Lett 113, 247004 (2014).
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We have studied the superconducting Si(111)—(N7x+3)-In surface using a 3He-based low-temperature
scanning tunneling microscope. Zero-bias conductance images taken over a large surface area reveal that
vortices are trapped at atomic steps after magnetic fields are applied. The crossover behavior from Pearl to
Josephson vortices is clearly identified from their elongated shapes along the steps and significant recovery of
superconductivity within the cores. Our numerical calculations combined with experiments clarify that these
characteristic features are determined by the relative strength of the interterrace Josephson coupling at the
atomic step.

*24. T. Kawakami, X. Hu, “Evolution of Density of States and a Spin-Resolved Checkerboard-Type Pattern
Associated with the Majorana Bound State”, Phys. Rev. Lett 115, 177001 (2015).

In terms of the Bogoliubov—de Gennes approach, we investigate the Majorana bound state (MBS) in a
vortex of proximity-induced superconductivity on the surface of a topological insulator. Mapping out the local
density of states (LDOS) of quasiparticle excitations as a function of energy and distance from the vortex
center, it is found that the spectral distribution evolves from a V shape to a Y shape with the emergence of a
MBS upon variation of the chemical potential, consistent with the STM/STS measurement in a very recent
experiment [Xu et al., Pays. Rev. Lett. 114, 017001 (2015)] on a BizTes thin layer on the top of NbSez.
Moreover, we demonstrate that there is a checkerboard-type pattern in the relative LDOS between the
spin-up and -down channels, where the quantum mechanical wave function of the MBS manifests itself clearly
as a single quantum state. Therefore, a spin-resolved STM/STS technique is expected to be able to provide
phase-sensitive evidence for a MBS in the vortex core of a topological superconductor.

AFAR [12]

*25. M. Arita, D.R. Bowler, T. Miyazaki, “Stable and Efficient Linear Scaling First-Principles Molecular
Dynamics for 10000+Atoms”, J. Chem. Theory and Comput. 10, 5419 (2014).

The recent progress of linear-scaling or O(/) methods in density functional theory (DFT) is remarkable.
Given this, we might expect that first-principles molecular dynamics (FPMD) simulations based on DFT could
treat more realistic and complex systems using the O(/N) technique. However, very few examples of O(N)
FPMD simulations exist to date, and information on the accuracy and reliability of the simulations is very
limited. In this paper, we show that efficient and robust O(A) FPMD simulations are now possible by the
combination of the extended Lagrangian Born—Oppenheimer molecular dynamics method, which was recently
proposed by Niklasson (Phys. Rev. Lett. 2008, 100, 123004), and the density matrix method as an O(N)
technique. Using our linear-scaling DFT code Conquest, we investigate the reliable calculation conditions for
accurate O(N) FPMD and demonstrate that we are now able to do practical, reliable self-consistent FPMD
simulations of a very large system containing 32768 atoms.

*26. N. Fukata, M. Yu, W. Jevasuwan, T. Takei, Y. Bando, W. Wu, Z.L. Wang, “Clear Experimental
Demonstration of Hole Gas Accumulation in Ge/Si Core—Shell Nanowires”, ACS Nano 9, 12182 (2015).
Selective doping and band-offset in germanium (Ge)/silicon (Si) core—shell nanowire (NW) structures can
realize a type of high electron mobility transistor structure in one-dimensional NWs by separating the carrier
transport region from the impurity-doped region. Precise analysis, using Raman spectroscopy of the Ge
optical phonon peak, can distinguish three effects: the phonon confinement effect, the stress effect due to the
heterostructures, and the Fano effect. The Fano effect is the most important to demonstrate hole gas
accumulation in Ge/Si core—shell NWs. Using these techniques, we obtained conclusive evidence of the hole
gas accumulation in Ge/Si core-shell NWs. The control of hole gas concentration can be realized by changing
the B-doping concentration in the Si shell.

BAFTAER [13]

*27. C. Nethravathi, C.R. Rajamathi, M. Rajamathi, R. Maki, T. Mori, D. Golberg, Y. Bando, “Synthesis and
thermoelectric behaviour of copper telluride nanosheets”, J. Mat. Chem. A 2, 985 (2014).
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Developing reliable synthetic methods for the fabrication of nanostructures of prospective materials is
vital for emerging technologies like thermoelectrics that are in need of a breakthrough. In thermoelectrics
nanostructuring can potentially enhance phonon scattering while preserving electrical conductivity due to the
different length scales of phonons and electrical carriers. A solvothermal reaction between a colloidal
dispersion of dodecylsulfate intercalated copper hydroxide layers in ethylene glycol and an alkaline solution of
TeO2 was found to successfully yield single crystalline 2D nanosheets of copper telluride, Cui.7sTe. Ethylene
glycol reduces TeO: to Te?~ and Cu?* to Cu* leading to the formation of Cui.7sTe. The solvated copper
hydroxide layers act as templates to facilitate the formation of nanosheets. The nanosheets are a few
nanometers in thickness and their lateral dimensions are in the order of micrometers. Thermoelectric
measurements suggest that the nanosheet fabrication helps in dramatically decreasing the lattice thermal
conductivity thereby increasing ZT.

*28. R. Ang, A.U. Khan, N. Tsujii, K. Takai, R. Nakamura, T. Mori, “Thermoelectricity Generation and
Electron-Magnon Scattering in a Natural Chalcopyrite Mineral from a Deep-Sea Hydrothermal Vent”,
Angew. Chem. Int. £d. 54, 12909 (2015).

Current high-performance thermoelectric materials require elaborate doping and synthesis procedures,
particularly in regard to the artificial structure, and the underlying thermoelectric mechanisms are still poorly
understood. Here, we report that a natural chalcopyrite mineral, Cui+xFe1-xS2, obtained from a deep-sea
hydrothermal vent can directly generate thermoelectricity. The resistivity displayed an excellent
semiconducting character, and a large thermoelectric power and high power factor were found in the low x
region. Notably, electron—-magnon scattering and a large effective mass was detected in this region, thus
suggesting that the strong coupling of doped carriers and antiferromagnetic spins resulted in the natural
enhancement of thermoelectric properties during mineralization reactions. The present findings demonstrate
the feasibility of thermoelectric energy generation and electron/hole carrier modulation with natural materials
that are abundant in the Earth’s crust.

AFTAR [14]

*29. S. Aikawa, T. Nabatame, K. Tsukagoshi, “"Doping control in In-X-O metal oxide semiconductors for
thin-film transistor applications”, Appl. Phys. Lett. 103 (2013) 172105.

Amorphous metal oxide thin-film transistors (TFTs) are fabricated using InOx-based semiconductors
doped with TiO2, WOs, or SiO2. Even at low-dopant densities, the electrical properties of the film strongly
depend on the dopant used. We found that this dependence could be reasonably explained by differences in
the bond-dissociation energy of the dopants. By incorporating a dopant with a higher bond-dissociation
energy, the film became less sensitive to the partial pressure of oxygen used during sputtering and remained
electrically stable upon thermal annealing. Thus, choosing a dopant with an appropriate bond-dissociation
energy is important when fabricating stable metal-oxide TFTs for flat-panel displays.

*30. S. Aikawa, N. Mitoma, T. Kizu, T. Nabatame, T. Tsukagoshi, “Suppression of excess oxygen for
environmentally stable amorphous In-Si-O thin-film transistors”, App/. Phys. Lett. 106, 192103 (2015).
We discuss the environmental instability of amorphous indium oxide (InOx)-based thin-film transistors
(TFTs) in terms of the excess oxygen in the semiconductor films. A comparison between amorphous InOx
doped with low and high concentrations of oxygen binder (SiO2) showed that out-diffusion of oxygen
molecules causes drastic changes in the film conductivity and TFT turn-on voltages. Incorporation of sufficient
SiO2 could suppress fluctuations in excess oxygen because of the high oxygen bond-dissociation energy and
low Gibbs free energy. Consequently, the TFT operation became rather stable. The results would be useful for
the design of reliable oxide TFTs with stable electrical properties.

Research result [15]

*31. R. Hayakawa, N. Hiroshiba, T. Chikyow, Y. Wakayama, "Single-Electron Tunneling through Molecular
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Quantum Dots in a Metal-Insulator-Semiconductor Structure", Adv. Func. Mater. 21, 2933 (2011).

A sigle-electron tunneling (SET) in a metal-insulator-semiconductor (MIS) structure is demonstrated, in
which Cso and copper phthalocyanine (CuPc) molecules are embedded as quantum dots in the insulator layer.
The SET is found to originate from resonant tunneling via the energy levels of the embedded molecules, (e.g.,
the highest occupied molecular orbital (HOMO) and the lowest unoccupied molecular orbital (LUMO)). These
findings show that the threshold voltages for SET are tunable according to the energy levels of the molecules.
Furthermore, SET is observable even near room temperature. The results suggest, together with the fact that
these properties are demonstrated in a practical device configuration, that the integration of molecular dots
into the Si-MIS structure has considerable potential for achieving novel SET devices. Moreover, the attempt
allows large-scale integration of individual molecular functionalities.

WAFERER [16]

*32. T. Nakayama, O. Kubo, Y. Shingaya, S. Higuchi, T. Hasegawa, C.-S. Jiang, T. Okuda, Y. Kuwahara, K.
Takami, M. Aono, “Development and application of multiple-probe scanning probe micro- scopes”, Adv.
Mater. 24, 1675 (2012).

We reviewed multiple-probe scanning probe microscopes (MP-SPMs), in which two, three or four
scanning tunneling microscope (STM) or atomic force microscope (AFM) probes are operated independently.
Each probe in an MP-SPM is used not only for observing high-resolution STM or AFM images but also for
forming an electrical contact enabling nanoscale local electrical conductivity measurement. We developed the
world’s first double-probe STM (DP-STM) and directly observed ballistic transport of electrons through
one-dimensional metal nanowires and carbon nanotubes. Quadruple-probe STM (QP-STM) has also been
developed and clarified the conductivity of two-dimensionally polymerized Cso films without the ambiguity of
contact resistance between the probe and sample. Moreover, a quadruple-probe AFM (QP-AFM) with four
tuning-fork-type self-detection force sensor has been developed to measure the conductivity of a
nanostructure on an insulating substrate.

AFEAER [17]

*33. M.S. Wang, D. Golberg, Y. Bando, “Tensile tests on individual single-walled carbon nanotubes: Linking
nanotube strength with its defects”, Adv. Mater. 22, 4071 (2010).

In this work, we present the first reported set of tensile strength measurements on twelve individual
carbon singlewalled nanotubes (SWNTs). We applied a technique that is able to produce an individual SWNT
by a consecutive stepwise in situ electrical breakdown of multiwalled C nanotube (MWNT) shells inside a high
resolution transmission electron microscope (HRTEM) equipped with a conducting atomic force microscope
(AFM) unit. The tensile properties of thus produced tubes were then investigated by correlating the tensile
strength and types, and sites of structural defects under direct tube lattice imaging (spatial HRTEM resolution
was ~1.7 A). The SWNTSs of various structures/morphologies exhibited different fracture strength ranging
from 25 GPa to ~100 GPa, the latter approaching the theoretical limit. The tubes with relatively higher
strength possessed visibly perfect shell structures. By contrast, significant strength reduction in low-strength
samples was attributed to clearly identifiable shell structural defects, e.g. atomic steps containing spatially
separated 5/7 C-ring pairs.

*34. X.L. Wei, M.S. Wang, Y. Bando, D. Golberg, “Tensile tests on individual multi-walled boron nitride
nanotubes”, Adv. Mater. 22, 4895 (2010).

Herein we reported the first detailed measurements regarding the mechanical responses of individual
multi-walled boron nitride nanotubes (BNNTs) under tensile loading or pulling-out of nested multi-walled
BNNTs inside a high-resolution transmission electron microscope (HRTEM) equipped with an integrated
atomic force microscope (AFM) system within the side-entry transmission electron microscope (TEM) holder.
By measuring the applied forces and tube lengths until tubes broke, we obtained real stress-strain curves
from which the ultimate tensile strengths and strains, and the Young’s modulus of tubes were directly
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calculated. The tensile strength reached 33 GPa, and the Young’s modulus might be up to 1.3 TPa. Also,
under parallel HRTEM observations we unambiguously determined the breaking sites, broken shell number
and tube diameters, and also the atomic structures of tubes. This enabled us to explore the effects of
experimental conditions (such as mechanical system misalignment and the tube atomic structures) on the
first time measured mechanical quantities.

TAZTRSR [18]

*35. C. Li, 0. Dag, T.D. Dao, T. Nagao, Y. Sakamoto, T. Kimura, O. Terasaki, Y. Yamauchi, “Electrochemical
synthesis of mesoporous gold films toward mesospace-stimulated optical properties”, Nature Commun.
6, 6608 (2015).

Mesoporous gold (Au) films with tunable pores are expected to provide fascinating optical properties
stimulated by the mesospaces, but they have not been realized yet because of the difficulty of controlling the
Au crystal growth. Here, we report a reliable soft-templating method to fabricate mesoporous Au films using
stable micelles of diblock copolymers, with electrochemical deposition advantageous for precise control of Au
crystal growth. Strong field enhancement takes place around the center of the uniform mesopores as well as
on the walls between the pores, leading to the enhanced light scattering as well as surface-enhanced Raman
scattering (SERS), which is understandable, for example, from Babinet principles applied for the reverse
system of nanoparticle ensemblest.

*36. Y.Q. Li, B.P. Bastakoti, V. Malgras, C.L. Li, J. Tang, J.H. Kim, Y. Yamauchi, “Polymeric Micelle Assembly
for the Smart Synthesis of Mesoporous Platinum Nanospheres with Tunable Pore Sizes"”, Angew. Chem.
Int. Ed. 54, 11073 (2015).

A facile method for the fabrication of well-dispersed mesoporous Pt nanospheres involves the use of a
polymeric micelle assembly. A core-shell-corona type triblock copolymer [poly(styrene-
b-2-vinylpyridine- b-ethylene oxide), PS-6-P2VP-H-PEO] is employed as the pore-directing agent. Negatively
charged PtCl4?>~ ions preferably interact with the protonated P2VP* blocks while the free PEO chains prevent
the aggregation of the Pt nanospheres. The size of the mesopores can be finely tuned by varying the length of
the PS chain. Furthermore, it is demonstrated that the metallic mesoporous nanospheres thus obtained are
promising candidates for applications in electrochemistry.

HFEAER [19]

*37. D. Ishikawa, T. Mori, Y. Yonamine, W. Nakanishi, D.L. Cheung, J.P. Hill, K. Ariga, “Mechanochemical
Tuning of the Binaphthyl Conformation at the Air-Water Interface”, Angew. Chem. Int. Ed. 54, 8988
(2015).

Gradual and reversible tuning of the torsion angle of an amphiphilic chiral binaphthyl, from —90° to —80°,
was achieved by application of a mechanical force to its molecular monolayer at the air-water interface. This
2D interface was an ideal location for mechanochemistry for molecular tuning and its experimental and
theoretical analysis, since this lowered dimension enables high orientation of molecules and large variation in
the area. A small mechanical energy (<1 kcal mol-1) was applied to the monolayer, causing a large variation
(>50%) in the area of the monolayer and modification of binaphthyl conformation. Single-molecule
simulations revealed that mechanical energy was converted proportionally to torsional energy. Molecular
dynamics simulations of the monolayer indicated that the global average torsion angle of a monolayer was
gradually shifted.

*38. K. Ariga, T. Mori, S. Ishihara, K. Kawakami, J.P. Hill, “Bridging the Difference to the Billionth-of-a-Meter
Length Scale: How to Operate Nanoscopic Machines and Nanomaterials by Using Macroscopic Actions”,
Chem. Mater. 26, 519 (2014).

Useful materials are generally required at the macroscale in bulk quantities, while nanotechnology
handles nanosized objects. Fine functions based on nanoscopic systems operated by applying macroscopic
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stimuli could become a key process to access nanotechnological functions in our everyday lives. To bridge the
gulf in dimension between the macroscale and molecular or nanoscale, we must develop a new
methodological paradigm. In this short review, both leading examples and novel challenges of nanosystem
controls are described including (i) operation of single molecular machines, biochemical machines, and
supramolecular machines; (ii) functional control of nanostructured materials by applying stimuli such as light
and heat; (iii) mechanical control of nanomaterials and molecular machines. In the latter subject, the
importance of dimensional coupling at an interfacial environment is emphasized.

AFERER [20]

*39. C.V. Hoang, M. Oyama, O. Saito, M. Aono, T. Nagao, “Monitoring the Presence of Ionic Mercury in
Environmental Water by Plasmon-Enhanced Infrared Spectroscopy”, Sci. Rep. 3, 1175 (2013).

We demonstrate the ppt-level single-step selective monitoring of the presence of mercury ions (Hg?*)
dissolved in environmental water by plasmon-enhanced vibrational spectroscopy. We combined a
nanogap-optimized mid-infrared plasmonic structure with mercury-binding DNA aptamers to monitor in-situ
the spectral evolution of the vibrational signal of the DNA induced by the mercury binding. Here, we adopted
single-stranded thiolated 15-base DNA oligonucleotides that are immobilized on the Au surface and show
strong specificity to Hg?*. The mercury-associated distinct signal is located apart from the
biomolecule-associated broad signals and is selectively characterized. For example, with natural water from
Lake Kasumigaura (Ibaraki Prefecture, Japan), direct detection of Hg?* with a concentration as low as 37 ppt
(37 x 10719 %) was readily demonstrated, indicating the high potential of this simple method for
environmental and chemical sensing of metallic species in aqueous solution.

*40. K. Chen, B.B. Rajeeva, Z.L. Wu, M. Rukavina, T.D. Dao, S. Ishii, M. Aono, T. Nagao, Y.B. Zheng, “Moire
Nanosphere Lithography”, ACS Nano 9, 6031 (2015).

We have developed moiré nanosphere lithography (M-NSL), which incorporates in-plane rotation
between neighboring monolayers, to extend the patterning capability of conventional nanosphere lithography
(NSL). NSL, which uses self-assembled layers of monodisperse micro/nanospheres as masks, is a low-cost,
scalable nanofabrication technique and has been widely employed to fabricate various nanoparticle arrays.
Combination with dry etching and/or angled deposition has greatly enriched the family of nanoparticles NSL
can yield. In this work, we introduce a variant of this technique, which uses sequential stacking of polystyrene
nanosphere monolayers to form a bilayer crystal instead of conventional spontaneous self-assembly.
Sequential stacking leads to the formation of moiré patterns other than the usually observed
thermodynamically stable configurations. Subsequent O: plasma etching results in a variety of complex
nanostructures. Using the etched moiré patterns as masks, we have fabricated complementary gold
nanostructures and studied their optical properties. We believe this facile technique provides a strategy to
fabricate complex nanostructures or metasurfaces.
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JST Strategic Basic Research Programs (CREST)

* T. Sasaki: Next-generation electronics using inorganic nanosheets (2008) [Budget: 167,863,800 yen]

* K. Ariga: Dynamic interfacial nanotechnology (2009) [Budget: 88,465,000 yen]

* T. Hasegawa: Three-terminal nonvolatile device 'atom transistor' (2009) [Budget: 117,390,000 yen]

* T. Nagao: Control of interfacial electromagnetic field and utilization of thermal energy in the heterolayer
of ceramics (2013) [Budget: 201,500,000 yen]

* T. Mori: Development of novel magnetic semiconductor thermoelectric materials and power generation
devices (2015) [Budget: 150,000,000 yen]
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JST Strategic Basic Research Programs (PRESTO)

* N. Fukata: Vertical three-dimensional semiconductor devices (2007) [Budget: 49,270,000 yen]

« Y. Tateyama: Reaction design for redox reactions on solid/solution interfaces (2007) [Budget:
44,265,000 yen]

* Y. Yamauchi: Next-generation magnetic record media (2008) [Budget: 106,600,000 yen]

« L. Sang: Multi-band engineering of III-Nitride for high efficiency photoelectricity energy conversion
devices (2012) [Budget: 53,300,000 yen]

* N. Shirahata: Well-designed nanostructures of monolayers/semiconductors for environmentally-friendly
optoelectronic applications (2013) [Budget: 52,000,000 yen]

 T. Nagata: Development of fluoride based universal high-k dielectric thin film materials (2014) [Budget:
41,730,000 yen]

MEXT/JSPS Grant-in-Aid for Scientific Research (A)

« K. Tsukagoshi: High-performance atomic film device (2009) [Budget: 47,060,000 yen]

¢ T. Nakayama: New functional scanning probes (2010) [Budget: 48,490,000 yen]

« A. Belik: Functional transition metal oxides (2010) [Budget: 47,970,000 yen]

« Y. Okawa: Measurement of functions of single molecular device wired by conductive macromolecular
chain (2012) [Budget: 37,700,000 yen]

« T. Uchihashi: Development and control of superconductivity in super structure of semiconductor surface
(2013) [Budget: 34,200,000 yen]

¢ N. Fukata: Control of carrier transport in core-shell heterojunction nanowires by site selective doping
(2014) [Budget: 33,100,000 yen]

« T. Sasaki: Heteroassembly of 2D nanosheets to develop novel functionalities (2015) [Budget:
32,500,000 yen]

MEXT/JSPS Grant-in-Aid for Young Scientists (S)
* T. Nagao: Metallic nano-materials and infrared plasmons (2008) [Budget: 88,900,000 yen]

MEXT/JSPS Grant-in-Aid for Young Scientists (A)
» M. Ebara: Development of early detection method by on-site infection disease biomarker in low
infrastructure regions (2013) [Budget: 18,500,000 yen]
¢ S. Moriyama: Observation of electron orbit and electromagnetic response of controlling element for a
single relativistic particle (2013) [Budget: 19,600,000 yen]

Funding Program for Next-Generation World-Leading Researchers (NEXT Program)
* N. Fukata: Next-generation high efficiency solar cells using functionalized silicon nanostructures (2010)
[Budget: 113,100,000 yen]

Adaptable and Seamless Technology transfer Program through target-driven R&D(A-STEP)
* T. Chikyow: Fabrication of ZnO green LED with super low electric power consumption on Si base (2011)
[Budget: 20,800,000 yen]
* A. Yamamoto: Application of biodegradable metallic materials for bone fixing devices (2011) [Budget:
39,657,000 yen]
* T. Chikyow: Development of ferroelectric capacitor for next-generation power semiconductor enabling
ultrahigh efficient energy conversion (2013) [Budget: 20,410,000 yen]

JST Revitalization Promotion Program
« G. Chen: Development of fabrication apparatus system for medical porous materials (2012) [Budget:
6,500,000 yen]
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XENTNORECDNT, EDRE]. FEF, REFRELI L. BH. HEREDHSICE. URBEFECTRELI L

1) Katsuhiko ARIGA, Yoshio BANDO, Dmitri GOLBERG.G, Omar YAGHI and Zhong Lin WANG, Highly
Cited Researchers (by Thomson Reuters), 2015

2) Dmitri GOLBERG, Seto Award (by the Microscopy Society of Japan), 2015

3) Katsuhiko ARIGA, Yoshio BANDO, Dmitri GOLBERG.G, Omar YAGHI and Zhong Lin WANG, Highly
Cited Researchers (by Thomson Reuters), 2014

4) Guping CHEN, Fellow of the Royal Society of Chemistry (by the Royal Society), 2014

5) Hitoshi KAWAKITA, The Japan Institute of Metals and Material Meritorious Award (by the Japan
Institute of Metals), 2014

6) Takako KONOIKE, Young Scientist’'s Encouragement Award (by the Physical Society of Japan),
2014

7) Yukio NAGASAKI, Award of the Japanese Society for Biomaterials (by the Japanese Society for
Biomaterials), 2014

8) Zhong Lin WANG, James C. McGroddy Prize in New Materials (by the American Physical Society),
2014

9) Masakazu AONO, Nanoscience Prize (at ACSIN-12 conference), 2013

10) Katsuhiko ARIGA, Fellow of the Royal Society of Chemistry (by the Royal Society of Chemistry),
2013

11) Alexei BELIK, Young Scientist's Prize (by the Japanese Ministry of Education, Culture, Sports,
Science and Technology, MEXT), 2013

12) Takayoshi SASAKI, Science and Technology Prize (by the Japanese Ministry of Education, Culture,
Sports, Science and Technology, MEXT), 2013

13) Kazuhito TSUKAGOSHI, JSPS Prize (by the Japan Society for the Promotion of Science), 2013

14) Frangoise M. WINNIK, SPSJ International Award (by the Society of Polymer Science, Japan, SPSJ),
2013

15) Yusuke YAMAUCHI, PCCP Prize (by the Chemical Society of Japan), 2013

16) Yusuke YAMAUCHI, Young Scientist's Prize (by the Japanese Ministry of Education, Culture, Sports,
Science and Technology, MEXT), 2013

17) Genki YOSHIKAWA, Tsukuba Encouragement Prize for Young Researchers (by the Science and
Technology Promotion Foundation of Ibaraki), 2013

18) Yoshio BANDO, Dmitri GOLBERG, Thomson Reuters Research Front Award (by Thomson Reuters),
2012

19) Takayoshi SASAKI, CSJ Academic Prize (by the Chemical Society of Japan), 2012

20) Satoshi TOMINAKA, Funai Research Incentive Award (by the FUNAI Foundation for Information
Technology), 2012

21) Yusuke YAMAUCHI, Tsukuba Encouragement Prize for Young Researchers (by the Science and
Technology Promotion Foundation of Ibaraki), 2012

22) Tadaaki NAGAO, Fellow of the Institute of Physics (by the Institute of Physics, UK), 2011

23) Tadaaki NAGAO, Naito Taisyun Memorial Award (by the Naito Taisyun Science and Technology
Foundation), 2011

24) Jun NAKANISHI, Young Scientist’s Prize (by the Japanese Ministry of Education, Culture, Sports,
Science and Technology, MEXT), 2011

25) Katsunori WAKABAYASHI, PS] Young Scientist Award (by the Physical Society of Japan), 2011

26) Zhong Lin WANG, MRS Medal (from Materials Research Society), 2011

27) Mark E. WELLAND, Knighthood in the Queen’s Birthday Honors list (by Queen’s Birthday Honors,
UK), 2011

28) Frangoise M. WINNIK, CIC Macromolecular Science and Engineering Award (by the Chemical
Institute of Canada), 2011

29) Masakazu AONO, Feynman Prize in Nanotechnology (by the Foresight Institute, Palo Alto, USA),
2010

30) Katsuhiko ARIGA, Nice Step Researcher (by the Japan Science and Technology Agency), 2010

31) Tetsushi TAGUCHI, Award of the Adhesion Society of Japan (by the Adhesion Society of Japan),

NIMS -1
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32) Kohei UOSAKI, CS] Award (by the Chemical Society of Japan), 2010

33) Katsunori WAKABAYASHI, Young Scientists’s Award (by the Japanese Ministry of Education,
Culture, Sports, Science and Technology, MEXT), 2010

34) Daisuke FUJITA, Ichimura Award (by the New Technology Development Foundation, Japan), 2009

35) James K. GIMZEWSKI, Fellow of the Royal Society, FRS (by the Royal Society, London, UK), 2009

36) James K. GIMZEWSKI, Institute of Electronic Technology, AWARD to honor 10 Millionth Record
Inspection, London, UK, 2009

37) Kazuhiro HONO, Honda Frontier Award (by the Honda Memorial Foundation), 2009

38) Naoki OHASHI, Richard M. Fulrath Award (by the American Ceramics Society), 2009

39) Kohei UOSAKI, Fellow of the Electrochemical Society (by the Electrochemical Society), 2009

40) Yoshio BANDO, Fellow of the American Ceramic Society (by the American Ceramic Society), 2008

41) Kenji KITAMURA, Inoue Harushige Award (by Japan Science and Technology Agency), 2008

42) Takayoshi SASAKI, Minoru OSADA, Tsukuba Prize (by the Science and Technology Promotion
Foundation of Ibaraki), 2008

43) Kohei UOSAKI, Fellow of the International Society of Electrochemistry (by the International Society
of Electrochemistry), 2008

2. BERSE - BEIRARESTORGHR - BilEES
KEBRED20URCONTHLLEDD SIBCERT BT E
XENTNOBWEZ(CONT, BEES. RES1 M. ERSHESE. MEFEERTIE

1) Takayoshi SASAKI, Preparation of molecularly thin 2D titania nanosheets and their organization
into functional materials, MRS Spring Meeting & Exhibit, April 6- 10, 2015

2) Yutaka WAKAYAMA, Molecules meet Si bridging single-molecular function with practical device,
Trends in Nanotechnology International Conference, Sept 8- 11, 2015

3) Dmitri GOLBERG, Recent advances in boron nitride and dichalcogenide nanotubes and nanosheets,
MRS Spring Meeting and Exhibit, Aug.24- 30, 2014

4) Jonathan HILL, Porphyrins Assembled at Surfaces: Hydrogen-bonding and binary systems, 225th
Electrochemical Society Meeting, May 11- 16, 2014

5) Minoru OSADA, Molecular Thin film technology based on 2D oxide nanosheets, 13th International
Ceramic Congress, June 8- 12, 2014

6) Masakazu AONO, Controlling single atoms and molecules at solid surfaces and interfaces, 12th
International Conference on Atomically Controlled Surfaces, Interfaces and Nanostructures, Nov 5
-8, 2013

7) Zhong Lin WANG, Nanogenerators as new energy technology and piezotronics for Functional
Systems, European Congress and Exhibition on Advanced Materials and Processes, Sep 9— 12,
2013

8) Frangoise M. WINNIK, Functions of self -assembled soft materials designed through materials
nanoarchitectonics, 175th Anniversary Symposium of the Finnish Society of Sciences and Letters,
Sep 1- 2, 2013

9) James K. GIMZEWSKI, Atomic switch networks: dynamical systems for universal computation,
Discussion Workshop: New Horizons in Electrochemistry- at the Boundary to Physics and Materials
Science, Aug 26- 28, 2013

10) Naoki FUKATA, Doping and characterization of impurity atoms in Si and Ge nanowires, E-MRS, May
27- 31, 2013

11) Katsuhiko ARIGA, Two-dimensional nanoarchitectonics: clay, graphene and nanofrake in assembly,
245th American Chemical Society National Meeting & Exposition, Apr 7- 11, 2013

12) Tomonobu NAKAYAMA, Multiple-probe scanning probe microscopes for nanosystems research,
The 6th International Conferece on Advanced Materails and Nano, Feb 11- 15, 2013

13) Tadaaki NAGAO, Plasmons in atomic-scale/nanoscale objects and their applications, The 7th
International Conference on Photonics and Applications, Nov 26- 29, 2012

14) Katsunori WAKABAYASH]I, Electronic transport and magnetic properties of graphene nanoribbons,
The International Union of Materials Research Societies — International Conference on Electronic
Materials 2012, Sep 23- 28, 2012

15) Kohei UOSAKI, Formation and structural determination of ‘confined molecular catalysts’ on and
within molecular layers formed on Si(111) surface with direct Si-C bond for photoelectrochemical
hydrogen generation and CO2 reduction, American Chemistry Society National Meeting
&Exposition, Aug 19- 23, 2012
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16) Xiao HU, Majorana fermion in topological superconductor, 11th International Conference on
Condensed Matter Theory, Aug 12- 15, 2012

17) Dmitri GOLBERG, In situ TEM measurements of nanotube and nanosheet properties, Microscopy
and Microanalysis 2012, Jul 29- Aug 2, 2012

18) Takao MORI, Nanostructured borides and perspectives of high temperature thermoelectric
materials, Materials Research Society Spring Meeting 2012, Apr 9- 13, 2012

19) Yoshio BANDO, Novel synthesis and property of BN nanotubes and nanosheets, Pacifichem 2010,
Dec 15- 20, 2010

20) Takayoshi SASAKI, Layer-by-layer assembly of transition metal oxide nanosheets into ultrathin
functional films, 12th International Ceramics Congress, Jun 6- 11, 2010
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1. F. Geng, R. Ma, A. Nakamura, K. Akatsuka, Y. Ebina, Y. Yamauchi, N. Miyamoto, Y. Tateyama,
and T. Sasaki, “Unusually stable ~100-fold reversible and instantaneous swelling of inorganic
layered materials”, Nature Commun. 4, 1632 (2013).

A massive monolithic swelling of layered materials has been achieved in aqueous solution of
2-dimethylaminoethanol (DMAE), which was up to 100-fold with the gallery spacing increased from 0.9
nm to 90 nm. With quantitative analysis, it was determined that the largely expanded space was
primarily occupied with H20 along with minor trace of the DMAE. The swollen phase was unusually
stable with no obvious observation of peeling or translational shifts during the swelling process,
maintaining a nearly perfect three-dimensional lattice structure of >3000 layers. First-principle
simulations of the molecules in the gallery yielded a long-range directional structuring of the H20
molecules that may help to stabilize the highly swollen structure. The crystals could also instantaneously
shrink back to their original sizes.

2. 1. Li, N. Kawazoe, G.P. Chen, “Gold nanoparticles with different charge and moiety induce
differential cell response on mesenchymal stem cell osteogenesis”, Biomater. 54, 226 (2015).

Stem cells exist in an /n vivo microenvironment that provides biological and physiochemical cues to
direct cell fate decisions. How the stem cells sense and respond to these cues is still not clearly
understood. Gold nanoparticles (AuNPs) have been widely used for manipulation of cell behavior due to
their ease of synthesis and versatility in surface functionalization. In this study, AuNPs with amine
(AuNP-NH), carboxyl (AuNP-COOH) and hydroxyl (AuNP—OH) functional groups possessing different
surface charge were synthesized. Human bone marrow-derived mesenchymal stem cells (hMSCs) were
treated with the surface functionalized AuNPs and assessed for cell viability and osteogenic
differentiation ability. The surface functionalized AuNPs were well tolerated by hMSCs and showed no
acute toxicity. Positively charged AuNPs showed higher cellular uptake. These results provide some
insight on the influence of surface functionalized AuNPs on hMSCs behavior and the use of these
materials for strategic tissue engineering.

3. R.Y. Yan, M. Chen, H. Zhou, T. Liu, X.W. Tang, K. Zhang, H.X. Zhu, J.H. Ye, D. Zhang, T.X. Fan,
Bio-inspired Plasmonic Nanoarchitectured Hybrid System Towards Enhanced Far Red-to-Near
Infrared Solar Photocatalysis, Sci. Rep. 6, 20001 (2016).

Solar conversion to fuels or to electricity in semiconductors using far red-to-near infrared (NIR)
light, which accounts for about 40% of solar energy, is highly significant. One main challenge is the
development of novel strategies for activity promotion and new basic mechanisms for NIR response.
Mother Nature has evolved to smartly capture far red-to-NIR light via their intelligent systems due to
unique micro/nanoarchitectures, thus motivating us for biomimetic design. Here we report the first
demonstration of a new strategy, based on adopting nature's far red-to-NIR responsive architectures
for an efficient bio-inspired photocatalytic system. The system is constructed by controlled assembly of
light-harvesting plasmonic nanoantennas onto a typical photocatalytic unit with butterfly wings' 3D
micro/nanoarchitectures. This proof-of-concept study provides a new methodology for NIR
photocatalysis and would potentially guide future conceptually new NIR responsive system designs.

4, M. Osada, G. Takanashi, B. W. Li, K. Akatsuka, Y. Ebina, K. Ono, H. Funakubo, K. Takada, T.
Sasaki, “Controlled polarizability of one-nanometer-thick oxide nanosheets for tailored, high-x
nano-dielectrics”, Adv. Funct. Mater. 22, 3482 (2011).
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The ever-increasing requirements on smaller, higher-performance electronic devices result in
efforts to incorporate new materials into microelectronics, in order to overcome the physical limits of
current materials. In this context, the latest Semiconductor Roadmap predicts the implementation of
high- - ultrathin films (< 10 nm) in future applications. In this paper, we reported a rational approach to
produce high performance nanodielectrics using 1-nm-thick oxide nanosheets. In titano-niobate
nanosheets (TiNbOs, Ti2NbO7, TisNbO14), the octahedral distortion inherent to site engineering by Nb
incorporation resulted in a giant molecular polarizability, and their multilayer nanofilms exhibited high
dielectric constant (160-320), the largest value being seen so far in high-x nanofilms with the thickness
down to 10 nm. Furthermore, these nanosheets offered simultaneous improvements in temperature
dependence, lower loss and leakage current. Our work provides a new recipe for designing
nanodielectrics desirable for practical high-x devices.

5. M. Osada, T. Sasaki, “Two-dimensional dielectric nanosheets: Novel nanoelectronics from nano-
crystal building blocks”, Adv. Mater. 24, 210 (2012).

Two-dimensional (2D) nanosheets, which possess atomic or molecular thickness and infinite planar
lengths, are attractive for the use in next-generation nanoelectronics. Despite significant advances in
graphene-like 2D materials, it remains a challenge to explore high- - dielectric counterparts of graphene,
which are essential for many devices such as memories, capacitors, and gate devices. In this paper, we
review the progress made in 2D dielectric oxide nanosheets, highlighting emerging functionalities in
electronic applications. Ti- and perovskite-based nanosheets exhibit the highest permittivity (&r =
210~320) ever realized in all known dielectrics in the ultrathin region (< 10 nm). A layer-by-layer
engineering using these oxide nanosheets promises unique possibilities in the design of thin-film device
architectures, such as capacitors, transistors, artificial ferroelectrics and spin-electronics. Graphene is
only the tip of the iceberg, and we are now starting to discover new possibilities afforded by 2D oxides.

6. T. Ohno, T. Hasegawa, T. Tsuruoka, K. Terabe, J. K. Gimzewski, M. Aono, “Short-term plasticity
and long-term potentiation mimicked in single inorganic synapses”, Nature Mater. 10, 591
(2011).

Memory is believed to occur in the human brain as a result of two types of synaptic plasticity:
short-term plasticity (STP) and long-term potentiation. In neuromorphic engineering, emulation of
known neural behavior has proven to be difficult to implement in software because of the highly
complex interconnected nature of thought processes. In this study, we have succeeded in emulating the
synaptic behavior using a single Ag>S-based atomic switch. The synaptic functions of both STP and LTP
characteristics through the use of input pulse repetition time were demonstrated. The results have
attracted much attention because it achieves dynamic memorization in a single device without the need
of external preprogramming, indicating a potential for the further creation of artificial neural systems
that emulate characteristics of human memory.

7. R. Yang, K. Terabe, G. Liu, T. Tsuruoka , T. Hasegawa, J. K. Gimzewski , M. Aono, “On-deman
nanodevice with electrical and neuromorphic multifunction realized by local ion migration”, ACS
Nano 6, 9515 (2012).

In this paper, electrical and neuromorphic multifunctions were demonstrated using a WOs-x-based
gapless-type atomic switch, in which migration of oxygen ions are controlled. The device showed a wide
range of time scales of memorization, resistance switching, and rectification varying from volatile to
permanent in a single device. The device, showing on-demand electrical and neuromorphic
multifunction, has a unique paradigm shifting potential for the fabrication of configurable circuits,
analog memories, digital neural fused networks, and more in one device architecture.

8. S. Yoshizawa, H. Kim, T. Kawakami, Y. Nagai, T. Nakayama, X. Hu, Y. Hasegawa, T. Uchihashi,

“Imaging Josephson Vortices on the Surface Superconductor Si(111)-(\7 x V3)-In using a
Scanning Tunneling Microscope”, Phys. Rev. Lett 113, 247004 (2014).
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We have studied the superconducting Si(111)—(¥7x+V3)-In surface using a 3He-based
low-temperature scanning tunneling microscope. Zero-bias conductance images taken over a large
surface area reveal that vortices are trapped at atomic steps after magnetic fields are applied. The
crossover behavior from Pearl to Josephson vortices is clearly identified from their elongated shapes
along the steps and significant recovery of superconductivity within the cores. Our numerical
calculations combined with experiments clarify that these characteristic features are determined by the
relative strength of the interterrace Josephson coupling at the atomic step.

9. A.Z. Stieg, A. V. Avizienis, H.O. Sillin, C. Martin-Olmos, M. Aono, J. K. Gimzewski, “Emergent
criticality in complex Turing B-type atomic switch networks”, Adv. Mater. 24, 286 (2012).

The operation of atomic switches as individual synapse-like devices has demonstrated the ability to
process information with both short-term and long-term memorization in a single two terminal junction.
In this paper, atomic switches were self-assembled within a highly interconnected network of silver
nanowires similar in structure to Turing’s “B-Type unorganized machine”. These atomic switch networks
(ASN) exhibited emergent criticality similar in nature to previously reported electrical activity of
neuronal assemblies. Rapid fluctuations in electrical conductance display power law scaling of temporal
correlation lengths that were attributed to dynamic reorganization of the interconnected electroionic
network. These collective properties indicate a potential utility for real-time, multi-input processing of
distributed sensory data through reservoir computing. We proposed these highly coupled, nonlinear
electronic networks as an implementable hardware-based platform toward the creation of physically
intelligent machines.

10. T. Kawakami, X. Hu, “Evolution of Density of States and a Spin-Resolved Checkerboard-Type
Pattern Associated with the Majorana Bound State”, Phys. Rev. Lett 115, 177001 (2015).

In terms of the Bogoliubov—de Gennes approach, we investigate the Majorana bound state (MBS)
in a vortex of proximity-induced superconductivity on the surface of a topological insulator. Mapping out
the local density of states (LDOS) of quasiparticle excitations as a function of energy and distance from
the vortex center, it is found that the spectral distribution evolves from a V shape to a Y shape with the
emergence of a MBS upon variation of the chemical potential, consistent with the STM/STS
measurement in a very recent experiment [Xu et al., Phys. Rev. Lett. 114, 017001 (2015)] on a Bi-Tes
thin layer on the top of NbSez. Moreover, we demonstrate that there is a checkerboard-type pattern in
the relative LDOS between the spin-up and -down channels, where the quantum mechanical wave
function of the MBS manifests itself clearly as a single quantum state. Therefore, a spin-resolved
STM/STS technique is expected to be able to provide phase-sensitive evidence for a MBS in the vortex
core of a topological superconductor.

11. Y.J. Kim, M. Ebara, T. Aoyagi, “A smart hyperthermia nanofiber with switchable drug release for
inducing cancer apoptosis”, Adv. Func. Mater. 23, 5753 (2013).

A smart hyperthermia nanofiber is described with simultaneous heat generation and drug release in
response to ‘on-off ’ switching of alternating magnetic field (AMF) for induction of skin cancer apoptosis.
The nanofiber is composed of a chemically-crosslinkable temperature-responsive polymer with an
anticancer drug (doxorubicin; DOX) and magnetic nanoparticles (MNPs), which serve as a trigger of
drug release and a source of heat, respectively. The 70% of human melanoma cells died in only 5 min
application of AMF in the presence of the MNPs and DOX incorporated nanofibers by double effects of
heat and drug. Taken together these advantages on both the nano- and macroscopic scale of
nanofibers demonstrate that the dynamically and reversibly tunable structures have the potential to be
utilized as a manipulative hyperthermia material as well as a switchable drug release platform by simple
switching an AMF ‘on’ and ‘off ".

12. M. Arita, D.R. Bowler, T. Miyazaki, “Stable and Efficient Linear Scaling First-Principles Molecular
Dynamics for 10000+Atoms”, J. Chem. Theory and Comput. 10, 5419 (2014).
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The recent progress of linear-scaling or O(A) methods in density functional theory (DFT) is
remarkable. Given this, we might expect that first-principles molecular dynamics (FPMD) simulations
based on DFT could treat more realistic and complex systems using the O(/N) technique. However, very
few examples of O(/N) FPMD simulations exist to date, and information on the accuracy and reliability of
the simulations is very limited. In this paper, we show that efficient and robust O(A) FPMD simulations
are now possible by the combination of the extended Lagrangian Born—Oppenheimer molecular
dynamics method, which was recently proposed by Niklasson (Phys. Rev. Lett. 2008, 100, 123004), and
the density matrix method as an O(/N) technique. Using our linear-scaling DFT code Conquest, we
investigate the reliable calculation conditions for accurate O(A) FPMD and demonstrate that we are now
able to do practical, reliable self-consistent FPMD simulations of a very large system containing 32768
atoms.

13. G. Yoshikawa, T. Akiyama, S. Gautsch, P. Vettiger, H. Rohrer, "Nanomechanical membrane-type
surface stress sensor", Nano Letters 11, 1044 (2011).

In this paper, we presented a membrane-type surface stress sensor (MSS), which is based on the
piezoresistive read-out integrated in the sensor chip. The MSS originates from a conventional cantilever
structure, while we found that the membrane-based structure can achieve much better performance.
Evaluation of a prototype MSS used in the present experiments demonstrates a high sensitivity which is
comparable with that of optical methods and a factor of more than 20 higher than that obtained with a
standard piezoresistive cantilever. The finite element analyses indicate that changing dimensions of the
membrane and beams can substantially increase the sensitivity further. Given the various conveniences
and advantages of the integrated piezoresistive read-out, this platform is expected to open a new era of
surface stress-based sensing..

14. G. Yoshikawa, F. Loizeau, C. J. Lee, T. Akiyama, K. Shiba, S. Gautsch, T. Nakayama, P. Vettiger, N.
F. de Rooij, M. Aono, "Double-side-coated nanomechanical membrane-type surface stress sensor
(MSS) for one-chip- one-channel setup”, Langmuir 29, 7551 (2013).

One of the major issues of nanomechanical sensors is the difficulty of coating receptor layers on
their surfaces to which target molecules adsorb or react. To have measurable deflection, a single-side
coating is commonly applied to cantilever-type geometry, and it requires specific methods or protocols,
such as inkjet spotting or gold—thiol chemistry. In this paper, we demonstrated the feasibility of the
double-side coating on a membrane-type surface stress sensor (MSS) and verify its working principle by
both finite element analysis (FEA) and experiments. In addition, simple hand-operated dip coating is
demonstrated as a proof of concept, achieving practical receptor layers without any complex
instrumentation. The compatibility with double-side coating enables MSS to be applied to most standard
assays in medical and biological fields.

15. H. Zhou, J. Guo, P. Li, Tongxiang Fan, Di Zhang, J. Ye, "Leaf-architectured 3D hierarchical
artificial photosynthetic system of perovskite titanates towards CO: photoreduction into
hydrocarbon fuels”, Sci. Rep. 3, 1667 (2013).

As a nano-life science-inspired nanoarchitectonics, here we report an unique strategy for
constructing a promising 3D artificial photosynthetic system (APS) for efficient CO2 photoreduction into
hydrocarbon fuels. Natural leaf is a synergy of complex architectures and functional components to
produce an amazing bio-machinery for photosynthesis. Mimicking the structural and functional
elements in the natural photosynthesis should be promising to achieve an efficient artificial
photosynthetic system. In this work, by using leaves of cherry tree as the template, we have
successfully fabricated perovskite titanates (e.g., SrTiOs3, CaTiOs3) with a modified sol-gel method. After
acid treatment and calcination at 600°C, organics could be removed completely, leaving crystalline
perovskite titanates. The obtained material preserves the morphological features of leaf at multi-scaled
levels. It was found that leaf-architectured SrTiOs exhibits about a 3.5~4 fold improvement in activities
than the referenced SrTiO3 synthesized without templates. A further mechanism study revealed that the
enhanced conversion efficiency of COz into hydrocarbon fuels can be attributed to the synergistic effect
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of efficient mass flow/light harvesting network relying on the morphological replacement of a concept
prototype-leaf’s 3D architecture..

16. Z.Yi, J. Ye, N. Kikugawa, T. Kako, S. Ouyang, H. Stuart-Williams, H. Yang, J. Cao, W. Luo, Z. Li,
Y. Liu, R. L. Withers, “"An orthophosphate semiconductor with photooxidation properties under
visible-light irradiation”, Nature Mater. 9, 559 (2010).

The search for active semiconductor photocatalysts that directly split water under visible-light
irradiation remains one of the most challenging tasks for solar-energy utilization. Over the past 30 years,
the search for such materials has focused mainly on metal-ion substitution as in Ini-xNixTaO4 and (V-,
Fe- or Mn-)TiO2, non-metal-ion substitution as in TiO2-xNx and Sm2Ti20sS2 or solid-solution fabrication as
in (Gai1-xZnx)(N1xOx) and ZnS—CulnS>—AgInSz. Here we report a new photocatalyst AgsPO4, which was
developed by incorporating p block element into a simple AgO oxide with narrow band gap. The new
photocatalyst showed extremely high quantum yield (~90% at 420 nm) towards water oxidation, which
is one of the key process for artificial photosynthesis, under visible light irradiation. The obtained
quantum yield marked the world’s highest record, approaching that in natural photosynthesis. The new
photocatalyst also showed amazing activity in decomposition of organic contaminants in aqueous
solution. This study not only supplies a new strategy for developing highly efficient visible-light-driven
photocatalysts, but also shows a great step towards the realization of an artificial photosynthetic
system.

17. N. Fukata, M. Yu, W. Jevasuwan, T. Takei, Y. Bando, W. Wu, Z.L. Wang, “Clear Experimental
Demonstration of Hole Gas Accumulation in Ge/Si Core—Shell Nanowires”, ACS Nano 9, 12182
(2015).

Selective doping and band-offset in germanium (Ge)/silicon (Si) core—shell nanowire (NW)
structures can realize a type of high electron mobility transistor structure in one-dimensional NWs by
separating the carrier transport region from the impurity-doped region. Precise analysis, using Raman
spectroscopy of the Ge optical phonon peak, can distinguish three effects: the phonon confinement
effect, the stress effect due to the heterostructures, and the Fano effect. The Fano effect is the most
important to demonstrate hole gas accumulation in Ge/Si core—shell NWs. Using these techniques, we
obtained conclusive evidence of the hole gas accumulation in Ge/Si core-shell NWs. The control of hole
gas concentration can be realized by changing the B-doping concentration in the Si shell.

18. T. Uchihashi, P. Mishra, M. Aono, T. Nakayama, "Macroscopic superconducting current through a
silicon surface reconstruction with indium adatoms: Si(111)-(N7xV3)-In", Phys. Rev. Lett. 107,
207001 (2011). [Highlighted as an Editor's Suggestion and a Viewpoint in Physics].

Macroscopic and robust supercurrents are observed by direct electron transport measurements on

a silicon surface reconstruction with In adatoms [Si(111)-(v/7xv/3)-In]. The superconducting transition
manifests itself as an emergence of the zero resistance state below 2.8 K. FV/characteristics exhibit
sharp and hysteretic switching between superconducting and normal states with well-defined critical
and retrapping currents. The two-dimensional (2D) critical current density Jp,cis estimated to be as
high as 1.8 A/m at 1.8 K. The temperature dependence of p,c indicates that the surface atomic steps
play the role of strongly coupled Josephson junctions.

19. Q. Liang, L. Wu, X. Hu, “Electrically tunable topological state in [111] perovskite materials with an
antiferromagnetic exchange field”, New J. Phys. 15, 063031 (2013).

We propose a scheme of band engineering by means of staggered electric potential, anti-
ferromagnetic exchange field and spin—orbital coupling for electrons on a honeycomb lattice. With fine
control on the degrees of freedom of spin, sublattice and valley, one can achieve a topological state with
simultaneous non-zero charge and spin Chern numbers. In terms of first principles calculations, we
demonstrate that the scheme can be realized by material modification to perovskite G-type
antiferromagnetic insulators, such as LaCrO3 grown along the [111] direction, where Dirac electrons
are contributed from Au+3 ions which replace Cr ions on an atomic sheet of buckled honeycomb lattice.
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In a finite sample, this state provides a spin-polarized zero-resistance edge current optimally up to room
temperature, robust to both non-magnetic and magnetic defects. The spin polarization is reversible by
electric field while the whole system does not show net magnetization, which is extremely ideal for
spintronics.

20. T. Tsuchiya, K. Terabe, M. Aono, “All-solid-state electric-double-layer transistor based on oxide
ion migration in Gd-doped CeO: on SrTiOs single crystal”, Appl. Phys. Lett. 103, 073110 (2013).
An all-solid-state electric-double-layer transistor (EDLT) with a Gd-doped CeO: (GDC) oxide
ionconductor/SrTiOs (STO) insulator structure has been developed. At 473 K, the drain current of the
EDLT was well controlled, from less than nA order to WA order, by electrostatic carrier doping at the
GDC/STO interface due to oxide ion (0%) migration in the GDC, in contrast to an inactiveness at room
temperature. The EDL capacitance at the interface, measured with an AC impedance spectroscopy, was
14 pF cm?, higher than that reported for a microporous-SiO> EDLT and comparable to that of an
ionic-liquid-gated EDLT.
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Associate (China)
Institute of Solid State FE
) Physics, Chinese Academy Fudan University, Professor
2008/9/1-2011/8/31 of Sciences, Assistant (China)
Professor (China)
) Moscow State University, Agrorus-Ryazan, Leading A7
2008/5/11-2010/9/10 Ph.D. (Russia) Engineer (Russia)
) Nanjing University, Ph.D. Jiangsu University, Professor PE
2008/10/1-2009/3/31 (China) (China)
ElKZ., KRR KIBFEE | Southeast University, PE
2008/10/1-2009/3/31 (BA) Professor (China)
Department of Electrical & FE
RRIEXKZE. ISPSHIZE | Electronic Engineering,
2008/10/1-2009/6/30 g (BX) Imperial College London,
Postdoc (UK)
] Seoul National University of | EXRfTHREHRAR. #HEE | FE
2008/10/1-2009/10/18 Korea, Postdoc (Korea) (BA)
Changchun Institute of SK Lab. of Electroanalytical ==]ES
) Applied Chemistry, Chinese | Chem., Changchun Inst. of
2008/10/6-2012/10/8 Academy of Sciences, Applied Chem., CAS, Professor
Postdoc (China) (China)
China University of . . . i [F
2008/11/1-2009/3/31 Petroleum, Assistant TSIQghua University, Professor
. (China)
Professor (China)
State Key Laboratory of ==]ES|
Materials Processing and Die
& Mould Technology, School
) The Chinese University of of Materials Science and
2008/11/1-2009/8/31 Hong Kong, Postdoc (China) | Engineering, Huazhong
University of Science and
Technology (HUST), Associate
Professor (China)
International Advanced | 1 > F

2008/11/1-2011/3/31

HIEEIIKRF. ISPS BIR

Research Center for Powder
Metallurgy and New Materials,
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Senior  Scientist  (Leader)
(India)
Shanghai Institute of FE
i Ceramics, Chinese Academy | ®fIKF. KX KU HEAR
2008/11/10-2011/3/31 of Sciences, Assistant (BX)
Researcher (China)
State Key Laboratory of ==]ES|
2008/12/1-2010/3/30 Silicon Materials, Zhejiang MANA/NIMS. MANARRFZE &
University, Ph.D. (China)
) Sungkyunkwan University, Samsung Electronics.Co.Ltd., #E
2008/12/2-2009/11/13 Senior Researcher (Korea) researcher (Korea)
. Department of Physics, Visva- | € > F
2000/2/1-2010/7/31 | >3na Institute of Nuclear | o 2 i erity Assistant
Physics, Postdoc (India) .
professor (India)
Autonomous University of Max Planck Institute for ARA Y
2009/3/1-2010/4/30 Barcelona, Assistant Intelligent Systems, Research
Professor (Spain) Group Leader (Germany)
Department of Chemistry, o Lo . th [E
2009/3/3-2011/3/4 University of Aveiro, Jilin University, Associate
Professor (China)
Postdoc (Portugal)
Lanzhou Institute of FE
) Chemical Physics, Chinese Lanzhou University, Professor
2009/3/16-2011/10/31 Academy of Sciences, Ph.D. | (China)
(China)
Bhabha Atomic Research Bhabha Atomic Research | 4 > F
2009/4/1-2009/9/30 Centre, Scientific Officer Centre, Scientific  Officer
(India) (India)
National University of IE?]St;ELéfri?]f P?rfiisesse FE
2009/4/1-2011/3/31 Singapore, Postdoc 9 d %S .
(Singapore) Academy o C|_ences,
Researcher (China)
N Helmholtz-Zentrum F—RE3
2009/4/1-2012/3/31 | onash University, Postdoc | coogihacht, Scientist 7
(Australia)
(Germany)
BmA¥., JSPS HiLE Korea Institute of Energy 1207
2009/4/1-2010/3/31 (BXK) Research, Professor (Korea)
Indian Institute of s oo 1s w | AV K
T R
2009/4/1-2010/3/31 Technology, Senior Project f%?x)%x% hAF IR
Associate (India) =
EERMHKRAMERN. /2 | South China Normal University, | P&
2009/5/1-2010/3/31 g (BXF) Professor (China)
School of Chemistry & =a]ES|
Chemical Engineering,
2009/5/1-2012/3/31 HREXZE. X5 (BXK) Shouxihu Campus, Yangzhou
University, Assistant Professor
(China)
Surface Physics Division, 1K
2009/5/1-2012/6/30 Jabalpur University, Ph.D. NIMS. JSPSHAEE (BHX)
(India)
Institute of Solid State FE
i Physics, Chinese Academy | R#XZE. KRR KV HRE
2009/6/1-2011/5/31 of Sciences, Research (BX)
Fellow (China)
Department of Chemical University of Rome, Postdoc | 1 # )7

2009/6/6-2011/5/31

Science and Technology,

(Italy)
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University of Rome, Ph.D.
(Italy)

University of California, . . TAUN
2009/7/1-2010/12/31 | Santa Barbara, Postdoc LM Inrlovations, Ch'ﬁfs \
(USA) echnology Officer (USA)
Raman Research Institute, Az K we | 1K
2009/7/1-2012/3/31 Jawaharlal Nehru M(Aé\l%l)\lIMss RAFIHRER
University, Ph.D. (India)
L Nanyang Technological 1 59)7
2009/7/15-2010/7/14 | Universitat Autonomade ;e rgity postdoc
Barcelona, Postdoc (Spain) .
(Singapore)
State Key Lab of hE
Division of Physics and Luminescence and
) Applied Physics, Nanyang Applications, Changchun
2009/7/27-2012/10/31 Technological University, Institute of Optics, Fine
Postdoc (Singapore) Mechanics and Physics, CAS,
Professor (China)
Indian Institute of Chemical 1k
2009/8/1-2011/3/31 Technology, Senior UC Berkeley, Postdoc. (USA)
Research Fellow (India)
Institute of Physics, Chinese | Universite de Strasbourg FE
2009/8/1-2014/7/31 Academy of Sciences, Ph.D. | Laboratoire de Nanochimie,
(China) ISIS, Postdoc (France)
iversi - 41X R
2009/8/15-2010/8/14 ?lj‘lg’rd University, Postdoc | eepe s sesiz (R#)
Department of Materials =a]ES|
) Science and Engineering, Xi'an Technological University,
2009/5/1-2012/8/31 University of Science and Assistant Professor (China)
Technology, Ph.D. (China)
EERMREMER. KX | MANA/NIMS, MANATIZE & P E
2003/9/4-2011/3/3 FOBIEE (BA) (BRX)
) Nanjing University, Ph.D. NIMS, RRX KO HEE (H HE
2009/10/1-2011/3/31 (China) *)
U ATHDEE ot National Center for == 3|
2009/10/1-2012/8/31 %fgfj':‘iggﬁ + A Nanoscience and Technology,
78 Associate Professor (China)
Max-Planck Institute of gﬁgﬁLgr E:eir:ézt?r'\ and E
2009/10/1-2012/9/30 | Colloids and Interfaces, South gineering,
Postdoc (Germany) outheast Unl_ver5|ty,
Professor (China)
=y oo =2 N = iﬁ@
2009/10/1-2012/9/30 gﬁj‘*‘ ISPSHRR (B | wmxe mxa (B85
State Key Lab of Polymer hE
N Phys.& Chem., Changchun
2010/1/1-2013/1/11 Cornell University, Postdoc Institute of Applied Chemistry,
(USA) > :
Chinese Academy of Sciences,
N/A (China)
Indian Institute of Bib K=, ISPSHIZEE (H 12k
2010/3/1-2010/3/31 Technology, Ph.D. (India) | &)
National Research Council TILEVFY
2010/3/15-2013/1/9 of Argentina, Fellow UC Berkeley, Postdoc (USA)
(Argentine)
CSIR-Indian Institute of 12k

2010/4/1-2011/9/30

RIRKZ, £HIR (BX)

Chemical Technology,
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Scientist (India)

Aot Sy i, s zm e University of New South == 3|
2010/4/1-2012/3/31 ;’;;ﬁj{*‘ RERBFEE | |2les, Research Associate
(Australia)
E/I:;?I:gfirlsgcience and Korea Research Institute of #HE
2010/4/1-2012/4/30 ! . Standards and Science, Senior
(Sfjasr:)ord University, Postdoc Researcher (Korea)
MEEN KF., BLREF | MANA/NIMS, MANABAR & 38—
2010/4/1-2012/7/31 £(BE) (BZ)
The Chinese University of Eﬁh?:é:r?nphy;fs sg’?-Sen FE
2010/4/1-2012/9/30 Hong Kong, Research U ginee gA’ iate Prof
Assistant (China) nlyer5|ty, ssociate Professor
(China)
Institute of Physics, Chinese . . f[E
2010/4/1-2011/3/31 | Academy of Sciences, Ph.D. ?SI'(‘;ers'ty of Oxford, Postdoc
(China)
BEKRE., BLEEFEE(B | University of Nova Gorica, TJILHYT
2010/4/1-2011/3/31 x) Assistant Professor (Slovenia)
ERATO-SORST Aida PN, = E NI
2010/4/1-2013/3/31 Nanospace Project, JST #F ifﬂx*ﬁﬁ"‘ #£#iR (B
xEH (AX)
School of Material Science =a]ES|
i and Engineering, Georgia RRIEKRE, KRR KRR
2010/4/1-2013/3/31 Institute of Technology, 8 (BX)
Ph.D. (USA)
Warsaw University of Warsaw University of R—5 2k
2010/5/1-2012/3/31 Technology, Postdoc Technology, Research
(Poland) Assistant (Poland)
RIEXFE, RXRFIBHEE |NIMS, KRR KOBHEE (H EE
2010/5/1-2012/4/30 (B2) %)
School of Material Science and | 1 [E
) Huazhong Normal Engineering, Hebei University
2010/5/16-2011/3/31 University, Ph.D. (China) of Technology, Professor
(China)
Eirglniiact?;ricar:smlﬁti:/é?sfity of Indian Institute of Technology 1>k
2010/6/1-2012/3/31 Pennsylvania’ Postdoc Mandi, Assistant Professor
(USA) ! (India)
Department of Chemistry College of Chemistry and =
2010/7/1-2011/6/30 | Yangzhou University, Chemical Engineering,
Teacher (China) Yangzhou University,
Associate Professor (China)
pe St i —— Ulsan National Institute of HE
2010/8/1-2013/7/31 ;J;';&’j(%‘ BLREFE(H Science and Technology,
Researcher (Korea)
Department of USA
) Bioengineering, University Washington University,
2010/8/1-2011/7/31 of Washington, Senior Postdoc (USA)
Fellow (USA)
Shanghai Institute of Institute of Metal Research, hE

2010/8/1-2013/7/31

Ceramics, Chinese Academy
of Sciences, Ph.D. (China)

Chinese Academy of Sciences,
Professor (China)
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A-A-I .:-u.~ SH IO 24 : : EF‘@
2010/8/1-2014/4/30 FEKZ. 8LREFE(B | Soochow University, Professor
x) (China)
i University of Rome, Ph.D. KK, KRR KOHEE 1207
2010/8/3-2012/6/30 (Italy) (B%)
University of Poitiers & kL3
Istanbul Technical . N
2010/8/14-2011/3/31 | University, Joint Ph.D. Istanbul Technical University,
/ Research Assistant (Turkey)
Scholarship from French
Government (Turkey)
Li:a:: K 'IL'ZIZI?;?)tlgniecsél Nanyang Technological 1Y ExLT
2010/8/20-2012/8/19 nyang 9 University, Research Fellow
University, Research (Singapore)
Assistant (Singapore) 9ap
- RTINS Nanjing University of Science | F1[E
2010/9/1-2011/3/31 Eflix%‘ NAE I8 and Technology, Researcher
%8 (HX) .
(China)
Department of Physics, L A
2010/9/1-2012/3/31 | Shivaji University, Ph.D. The University ‘}‘.C Queensland,
(India) Postdoc (Australia)
KR K HEB %8 ]
2010/9/1-2015/3/31 NIMS, RR KO #EE (B | MANA/NIMS, F{EMHEE (B
x) x)
Institute of Materials Science | H[E
) Heidelberg University, Ph.D. | Vietham Academy of Science
2010/9/10-2012/12/8 (Germany) and Technology, Researcher
(Vietnam)
National Institute of Health 12k
Washington State and National Institute of
2010/5/27-2012/6/23 University, Ph.D. (USA) Science and Technology,
Maryland, Postdoc (USA)
i iversi SR - HE
2010/10/1-2013/6/21 ?g;}?ﬁ;‘f University, PR.D. | \iMs. iz Ko H%RE (B5)
Institute of Physics and =a]ES|
Beijing Laboratory for BRA A2 Az K o =
2010/10/1-2013/9/30 Condensed Matter Physics, i;nj{%‘ RAFVHASR (B
Chinese Academy of
Sciences, Ph.D. (China)
Institute of Chemistry, o5 FE
2010/10/1-2013/9/30 Chinese Academy of ip)‘NA/NIMS, ICYski%R (B
Sciences, Ph.D. (China)
Institute of Chemistry, Huazhong University of ==]ES|
2010/9/1-2013/8/31 Chinese Academy of Science and Technology,
Sciences, Ph.D. (China) Professor (China)
. - . R - Z/\Olr ~
2010/10/11-2012/10/10 tﬁ“gh?ggugh University, | NIMs, %z RO BIERE (BA) 7
Department of Fza
Macromolecular Physics,
) Faculty of Mathematics and P
2010/11/18-2013/11/17 Physics, Charles University, NIMS, RRX KO MEE (BXK)
Research Associate (Czech
Republic)
" .-, | Institute of Process | &
2010/12/15-2012/4/30 BBERF, NIMS, KRR F Engineering, CAS, Professor

VHRE (BX)

(China)
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ETH-Zurich, Senior AR
2011/1/1-2011/5/31 Scientist, Group Leader MIT, Senior Scientist (USA)
(Switzerland)
) ReVolt Technology Ltd., ReVolt Technology Ltd., N/A k1
2011/2/1-2011/5/31 Chief Engineer (Switzerland) | (Switzerland)
French Atomic Energy Department of Physics, AN
2011/2/1-2013/1/31 Commission, Research Shiv Nadar University,
Engineer (France) Assistant Professor (India)
) Peking University, Ph.D. Peking University, Assistant P E
2011/4/1-2011/9/14 (China) Professor (China)
Department of Physics, 142K
TWARE, RX FYUHEE | National Institute of
2011/4/1-2013/3/31 (BX) Technology, Assistant
Professor (India)
KRR K A= KA K = FE
2011/4/1-2014/1/31 NIMS., KRR FU#HEE (B |NIMS, RX FU#EE (H
) )
Institute of Physics, Prague, | Optics Department, Institute A7
2011/4/1-2014/6/18 Research Assistant (Czech of Physics, Research Assistant
Republic) ( Czech Republic)
University of Science and N . f[E
) ) Hefei University of Technology,
2011/4/1-2011/10/13 Tec_hnology of China, Ph.D. Professor (China)
(China)
Jawaharlal Nehru Center for S 4K
2011/4/5-2013/3/31 Advanced Scientific iA)NA/ NIMS. ICYSEI%R (B
Research, Ph.D. (India)
Korea Institute of Science L A
2011/5/1-2012/4/30 | and Technology, Postdoc | UniVersity of Bayreuth, N/A
(Germany)
(Korea)
i Shandong University, Ph.D. | NIMS, KX K4 8% E (H HE
2011/5/1-2013/4/30 (China) )
Physics Department, Physics Department, FE
2011/5/9-2013/5/8 University of Shaoxing, University of Shaoxing,
Lecture (China) Associate Professor (China)
N The Warsaw University of R—3 UKk
) The Warsaw University of
2011/6/16-2012/6/15 Technology, Ph.D. (Poland) Technology, Researcher
(Poland)
- . =
Universtyof Hong Kong, | et el e e | T (FY
2011/7/1-2012/8/31 E(e):ie?rch Assistant (Hong University of Sheffield,
9 Postdoc (UK)
University of Bristol, Royal . . . . FEUWS
2011/7/1-2011/11/30 Society University Research University of Bristol, Assistant
Professor (UK)
Fellow (UK)
Herbert Gleiter Institute of | F[E
) oo = Nanoscience, Nanjing
2011/9/5-2015/9/4 NIMS. JSPSHREE (BA) University of Science and
Technology, Professor (China)
Indian Institute of Science, | Indian Institute of Science, | 41 >~ F
2011/9/20-2013/8/31 Bangalore, Research Bangalore, Research Associate
Associate (India) (India)
Melbourne School of =

2011/10/1-2013/2/28

East China Normal
University, Graduate
Researcher (China)

Engineering, University of
Melbourne, Research Fellow
(Australia)
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Materials Technology hE (FH)
Division, Hong Kong Nano and Advanced Materials
2011/10/1-2013/7/29 Productivity Council, Institute Limited, Assistant
Associate Consultant Technical Manager (China)
(Hong Kong)
) Hunan University, Ph.D. Temple University, Assitant PE
2011/10/1-2014/9/1 (China) Professor (USA)
Lab. of Prof. Dr. Wim NI)LF¥F—
) Dehaen, Katholieke University of Southampton,
2011/11/1-2013/10/31 Universiteit, Assistant Postdoc (UK)
Doctor (Belgium)
R .:-u.~ SHIA 24 . . = qJEI
2011/11/1-2013/10/31 2;”** BEREFEE | \vs, #x rom%E (BE)
International Clinical Research | 1 2 1) 7
Center, Integrated Center of
. . Cellular Therapy and
2011/11/13-2013/3/31 32;"?5'@]’ gf ?I‘;;‘?e)Tor Regenerative Medicine, St.
ga, Fh.D. Y Anne's University Hospital
Brno, Junior Researcher
(Czech Republic)
Physico-chemistry, AP S

2011/11/29-2013/11/28

University of Bordeaux,
Ph.D. (France)

Erdyn Consultants, Consultant
(France)

2011/12/1-2012/11/30

GLOBALFOUNDRIES
Singapore Pte. Ltd., Senior
Engineer (Singapore)

Intellectual Property Office of
Singapore, Patent attorney
(Singapore)

Grenoble University, a‘;‘g:rrg];egﬁ C}qugﬁ:\gy and E
2011/12/1-2013/8/31 | Institute of Technology, . gineering, A
Grenoble, Ph.D. (France) D°f?99“ University, Researc
! Assistant Professor (Korea)
N Institute of Bioengineering 1K
2011/12/1-2014/1/31 gon:t/degsclt(yuggg)regon, and Nanotechnology,
Research Scientist (Singapore)
NIMS, RR KV #%EE (B | Qatar Foundation, Senior FILST YT
2011/12/1-2015/2/28 | %, Scientist (Qatar)
iversi 12k
2011/12/1-2015/4/30 (Sfagpaa;’)”“’ers'ty' Ph.D. NIMS. JSPSHI%RE (BA)
stangha JaoTong | e o Calod ¥
2012/0101-2012/12/31 | University, Assistant mistry, .
Researcher (China) Institute of Colloids and
Interfaces, Postdoc (Germany)
School of Chemical & 24
) Biomolecular Engineering, PRV =
2012/1/10-2013/3/31 Georgia Institute of HRERKE., £AHR (BX)
Technology, Postdoc (USA)
. o Procter & Gamble, N)L¥—
2012/4/1-2013/12/27 | K@tholieke Universiteit Administrative Project
Leuven, Ph.D. (Belgium) : .
Assistant (Belgium)
Department of Chemical FE
) Science and Technologies, University of Liverpool,
2012/4/1-2012/9/14 University of Rome, Ph.D. Research Assistant (UK)
(Italy)
NIMS, RRX KU #EE (H HE

2012/4/1-2014/6/30

)

NIMS. MITIFEE (BX)
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CAZTHE 152
2012/4/1-2014/11/30 NEIM(Sé ggMS/l THE NIMS. JSPS#HtZEE (BA)
National Center for National Center for hE
) Nanoscience and Nanoscience and Technology
2012/4/1-2015/8/31 Technology of China, N/A of China, Assistant Professor
(China) (China)
oo |Warsaw unwersyor [T
2012/5/1-2013/6/30 d ENg 9 Technology, Research Fellow
University of Technology, (Poland)
Ph.D. (Poland)
NIMS, RR KYBIRE (B |[HIKFE, RRAKIHFERE |[(1VF
2012/5/1-2014/4/30 ) (BA)
Huazhong University of grc]ZooI E:] iI;:I:etﬁ;lals Sc;linbc; FE
2012/6/20-2014/5/31 | Science and Technology, 4~ Eng 9
Assistant Professor (China) University —of  Technology,
Associate Professor (China)
i Flinders University, Ph.D. University of Nottingham, r—R L3
2012/8/1-2014/7/31 (Australia) Postdoc (UK) 7
Department of Chemical FE (8&)
) Engineering, National National Taiwan University,
2012/10/1-2013/7/29 Taiwan University, Postdoc | Postdoc (Taiwan)
(Taiwan)
iversi #E
2012/10/1-2014/3/31 | Korea University, Ph.D. Samsung, N/A (Korea)
(Korea)
N Bharathidasan University, 1k
2012/10/1-2014/7/29 gﬁ"éer(sl'%g; Hyderabad, | per. Inspire Faculty member
T (India)
Institute of Physics, Chinese . . i [F
2012/11/1-2013/10/31 | Academy of Sciences, shandon University,
. Researcher (China)
Postdoc (China)
National Center for FE
RIRKE., BEHREEFAE Nanoscience and Technology
2012/11/1-2013/11/15 (BX) of China, Associate Professor
(China)
Beijing Institute of =a]ES|
NIMS. /RX KV 8% E (H | nanoenergy and nanosystem.
2012/11/1-2014/10/31 ) Chinese academy of science,
Postdoc (China)
) Nanjing University, Nanjing University, Assistant SR
2012/11/1-2014/11/1 Assistant Professor (China) | Professor (China)
REIEKRZE, R EF PE

2012/11/1-2015/4/30

4£(BX)

ERIf%. NJA (BX)

2012/11/1-2015/9/10

National University of
Singapore, Post Graduate
Student Research Assistant
(Singapore)

Nanyang Technological
University, Postdoc (China)

Department of Chemistry, 1K
) Colorado State Univ., Indian Institute of Technology
2012/11/1-2014/10/31 Postdoc (USA) Kanpur, Institute Postdoc
(India)
Cavendish Laboratory, =

2012/11/5-2013/5/31

University of Cambridge,
Ph.D. (UK)

Dongguk University, Research
Professor (Korea)
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) University of Sydney, Ph.D. | University of Sydney, Research | FE
2012/11/12-2013/10/31 (Australia) Associate (Australia)
National Taiwan University, . . . . hE (FZ)
2013/1/7-2013/8/17 | Associate Professor Xat'or.‘a' TS'Wf"“” U”'VTer?'ty'
(Taiwan) ssociate Professor (Taiwan)
Institute of Electrophysics, | Department of Physics, hE
) National Chiao Tung National Chung-Hsing
2013/1/15-2014/1/20 University, Postdoc University, Assistant Professor
(Taiwan) (Taiwan)
University of Bristol, EPSRC | Department of Chemistry, 1 F¥YR
2013/2/1-2013/8/31 Advanced Research Fellow University of Bath, Senior
(UK) Researcher (UK)
National Centre for Sensor 1F
Dublin City Universit Research, National
2013/2/1-2013/7/31 | poo it (Iyr eland) Y Biophotonics & Imaging
Platform Ireland, Technical
Officer (Ireland)
Fujian Institute of Research FE
) on the Structure of Matter, | The State University of New
2013/2/1-2013/12/27 Chinese Academy of Jersey,Postdoc. (USA)
Sciences, Postdoc. (China)
Budapest University of INHY—
2013/2/1-2014/2/28 Technology and Economics, | CNRS, Postdoc (France)
Ph.D. (Hungary)
Changchun Institute of =a]ES|
) Applied Chemistry, Chinese oo =
2013/4/1-2013/6/30 Academy of Sciences, NIMS. JSPSBEZR (B%)
Postdoc (China)
) 24 E B s . oo 5 th[F
2013/4/1-2014/3/31 BfBEXZE. ELREFEE | MANA/NIMS, ICYS#RZRE (H
(BX) )
_ Jadavpur University, Ph.D. IACS Consulting Company, 12k
2013/4/1-2014/3/31 (India) Postdoc (Italy)
University of Montreal, : R—3 UKk
2013/4/1-2014/3/31 | Research Assistant DIOASTRA Tg’c“”é"og'gs Inc.,
(Canada) Platform leader (Canada)
ez oo = National Institute of 42K
2013/4/1-2015/3/31 g;g"s‘ RAFZHRER (B | rohnology, Nagaland,
Assistant Professor (India)
mKRKE. RXK TE FE
2013/4/1-2015/3/31 %;Z;)% RAFYHER NIMS, N/A (BXK)
) University of Western FE
2013/4/1-2015/9/30 Ontario, Postdoc (Canada) NIMS, Postdoc (Japan)
Department of Physics, Indian | 1 > F
) o= Institute of Science Education
2013/4/1-2015/8/31 JSPSHEE (HA) and Research (IISER), N/A
(India)
) Chinese Academy Sciences, | Soochow University, Postdoc =
2013/4/1-2016/3/31 N/A (China) (China)
Institute of Physics, Chinese . . =] ES
2013/4/22-2014/8/8 Academy of Science, E?E?éﬁiﬁgidemy of Science,
Associate Professor (China)
The Hong Kong Polytechnic HE

2013/5/1-2015/3/31

University, N/A (Hong
Kong)

BFEFBRKE. ISPSHER
(BF)

NIMS - 13

MANA



MIERN4-4

2013/5/1-2015/4/24

NIMS., RR KO BIEE (B
)

Surface Science Laboratory,
Department of Physics,
National University of
Singapore, Research Fellow
(Singapore)

AU R%YT

) The University of Hong Harbin Institute of Technology, | FE
2013/6/1-2015/8/31 Kong, Postdoc (Hong Kong) | Professor (China)
Helmholtz-Zentrum Berlin N )
i fur Materialien und Energie | NIMS. /RX K4 #3ZE (B
2013/9/1-2014/8/31 GmbH, Researcher, x)
(Germany)
hnasr:ggggfft I;/luantc;ic;rlwsal Institute of Functional Nano& FE
2013/9/1-2014/8/31 ) ! Soft Materials, Soochow
Soochow Univ., Lecture . . :
(China) University, Lecture (China)
diEERE., RXFIOMHE | UK (&) . NA(B HE
2013/10/1-2014/9/30 8 (BA) x)
NIMS, RX FOMEE (B | NIMS, RX KU #EE (H BE
2013/10/1-2015/9/30 *) &)
2013/11/18-2014/12/31 NIMS, RRX KO #EE (B | MANA/NIMS, ICYSHIEE (B | 752 A&
) )
NIMS. RR FUBER (B |NIMS, KRR FIBFER (B | Fx3
2014/1/1-2015/7/31 #) #)
N . National Sun Yat-sen hE (85
2014/3/1-2015/2/28 gﬂ"[’)er(s&’é)“ Cambridge, University, Assistant Professor
T (Taiwan)
Sl o oo | seyng rttte o o
2014/3/10-2016/3/9 Academ ! of Sci’e nces Technology, Associate
Ph.D (C»;]ina) ! Professor (China)
Department of Physics, East FE
BEKXFE. RRX FV#EE | China Normal University,
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1. | Counterpart of an Agreement: Department of Chemistry, Kent State University, USA

Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Design of novel nanoporous materials”

Dates of an Agreement: Signed on 2008 January 10
Valid until 2013 January 10 (expired)

Summary of an Agreement: For joint research activities between MANA and Kent State
University, including research collaborations, exchange of
personnel and organizing workshops.

2. | Counterpart of an Agreement: Chemical and Biological Engineering, Rensselaer
Polytechnic Institute (RPI), USA

Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Design of novel nanoporous materials”

Dates of an Agreement: Signed on 2008 February 28
Valid until 2013 February 28 (expired)

Summary of an Agreement: For joint research activities between MANA and RPI,
including research collaborations, exchange of personnel
and organizing workshops.

3. | Counterpart of an Agreement: California NanoSystems Institute (CNSI), University of
California, Los Angeles (UCLA), USA

Name of an Agreement: Memorandum of Understanding (MOU) for collaboration
on “Materials Science and Technology”

Dates of an Agreement: Signed on 2008 March 24
Valid until 2013 March 24 (expired)

Summary of an Agreement: For scientific and technical cooperation between MANA
and the MANA Satellite at CNSI (PI Prof. James K.
Gimzewski).

4. | Counterpart of an Agreement: Center for Nanostructure Characterization (CNC), Georgia
Institute of Technology (GIT), USA

Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Materials Nanoarchitectonics”

Dates of an Agreement: Signed on 2008 May 6
Valid until 2013 May 6 (expired)

Summary of an Agreement: For scientific and technical cooperation between MANA and
the MANA Satellite at GIT (PI Prof. Zhong Lin Wang).

5. | Counterpart of an Agreement: Centre National de la Recherche Scientifique (CNRS),
Regional Delegate of the Midi-Pyrénées Delegation,
Toulouse, France

Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Materials Nanoarchitectonics”

Dates of an Agreement: Signed on 2008 May 30
Valid until 2013 May 30 (expired)

Summary of an Agreement: For scientific and technical cooperation between MANA and
the MANA Satellite at CNRS (PI Dr. Christian Joachim).

6. | Counterpart of an Agreement: Nanoscience Centre, University of Cambridge, UK

Name of an Agreement:
Dates of an Agreement:

Summary of an Agreement:

Memorandum of Understanding (MOU) for collaboration on
“Materials Nanoarchitectonics”

Signed on 2008 June 20

Valid until 2013 June 20 (expired)

For scientific and technical cooperation between MANA and
the MANA Satellite at University of Cambridge (PI Prof.
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Mark E. Welland).

7. | Counterpart of an Agreement: Indian Institute of Chemical Technology (IICT), India

Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Chemistry of Nanoporous Materials”

Dates of an Agreement: Signed on 2008 July 3
Valid until 2013 July 3 (expired)

Summary of an Agreement: For joint research activities between MANA and IICT,
including research collaborations, exchange of personnel
and organizing workshops.

8. | Counterpart of an Agreement: National Center of Competence for Nanoscale Science
(NCCR), Institute of Physics, University of Basel,
Switzerland

Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Materials Nanoarchitectonics”

Dates of an Agreement: Signed on 2008 July 22
Valid until 2013 July 22 (expired)

Summary of an Agreement: For joint research activities between MANA and NCCR,
including research collaborations, exchange of personnel
and organizing workshops.

9. | Counterpart of an Agreement: Yonsei University, Korea

Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Sustainable Chemical Technology and Nano-bio Fusion
Technology”

Dates of an Agreement: Signed on 2008 September 1
Valid until 2013 September 1 (expired)

Summary of an Agreement: For joint research activities between MANA and Yonsei
University, including research collaborations, exchange of
personnel and organizing workshops.

10. | Counterpart of an Agreement: Chemical and Biological Engineering, Indian Institute of
Science Education and Research (IISER), India

Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Design of novel nanomaterials and their application in
energy and environment”

Dates of an Agreement: Signed on 2008 December 19
Valid until 2013 December 19 (expired)

Summary of an Agreement: For joint research activities between MANA and IISER,
including research collaborations, exchange of personnel
and organizing workshops.

11. | Counterpart of an Agreement: Supramolecular Chemistry Group, Institute for Inorganic
Chemistry, University of Karlsruhe, Germany

Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Nanostructured Transition Metal Complexes and Oxides”

Dates of an Agreement: Signed on 2009 January 29
Valid until 2014 January 29 (expired)

Summary of an Agreement: For joint research activities between MANA and University
of Karlsruhe, including research collaborations, exchange
of personnel and organizing workshops.

12. | Counterpart of an Agreement: New Energy and Materials Leboratory (NEML), Department

Name of an Agreement:

Dates of an Agreement:

of Chemistry, Fudan University, China

Memorandum of Understanding (MOU) for collaboration on
“Utilizing insulative thermo-conductive composite
materials to solve safety problems of lithium ion batteries
for electric vehicles”

Signed on 2009 March 16

NIMS - 2
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Summary of an Agreement:

Valid until 2014 March 16 (expired)

For joint research activities between MANA and NEML,
including research collaborations, exchange of personnel
and organizing workshops.

13.

Counterpart of an Agreement:

Name of an Agreement:
Dates of an Agreement:

Summary of an Agreement:

National Centre for Catalysis Research, Indian Institute of
Technology (IIT), India

Memorandum of Understanding (MOU) for collaboration on
“Chemistry of Nanoporous Materials”

Signed on 2009 April 5

Valid until 2014 April 5 (expired)

For joint research activities between MANA and IIT,
including research collaborations, exchange of personnel
and organizing workshops.

14.

Counterpart of an Agreement:

Name of an Agreement:

Dates of an Agreement:

Summary of an Agreement:

Inorganic and Materials Chemistry, Institute of Inorganic
Chemistry, University of Cologne, Germany

Memorandum of Understanding (MOU) for collaboration on
“Research on Fabrication and applications of advanced
nanomaterials”

Signed on 2009 May 28

Valid until 2014 May 28 (expired)

For joint research activities between MANA and University
of Cologne, including research collaborations, exchange of
personnel and organizing workshops.

15.

Counterpart of an Agreement:

Name of an Agreement:
Dates of an Agreement:

Summary of an Agreement:

Institute of Microengineering (IMT), Ecole Polytechnique
Fédérale de Lausanne (EPFL), Switzerland

Memorandum of Understanding (MOU) for collaboration on
“Cantilever and Probe Array Technology (CAPATEC)”
Signed on 2009 July 20

Valid until 2014 July 20 (expired)

For joint research activities between MANA and IMT,
including research collaborations, exchange of personnel
and organizing workshops.

16.

Counterpart of an Agreement:

Name of an Agreement:
Dates of an Agreement:

Summary of an Agreement:

Center for Nanoscience & Nanotechnology & Innovative
Instrumentation (NAST), University of Rome Tor Vergata,
Italy

Memorandum of Understanding (MOU) for collaboration on
“Nanostructured Materials for Sustainable Development”
Signed on 2009 July 30

Valid until 2014 July 30 (expired)

For joint research activities between MANA and NAST,
including research collaborations, exchange of personnel
and organizing workshops.

17.

Counterpart of an Agreement:

Name of an Agreement:

Dates of an Agreement:

Summary of an Agreement:

Kirchhoff Institute of Physics, University of Heidelberg,
Germany

Memorandum of Understanding (MOU) for collaboration on
“Atom-scale and mesoscale infrared plasmonic structures
at the metal-Si interfaces”

Signed on 2009 August 31

Valid until 2014 August 31 (expired)

For joint research activities between MANA and University
of Heidelberg, including research collaborations, exchange
of personnel and organizing workshops.

18.

Counterpart of an Agreement:

Name of an Agreement:

Department of Chemistry, Loughborough University, UK
Memorandum of Understanding (MOU) for collaboration on

NIMS - 3
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Dates of an Agreement:

Summary of an Agreement:

“Structures of Stable Aza-substituted Organic
Semiconductors”

Signed on 2009 October 28

Valid until 2014 October 28 (expired)

For joint research activities between MANA and
Loughborough University, including research
collaborations, exchange of personnel and organizing
workshops.

19. | Counterpart of an Agreement: Lawrence Berkeley National Laboratory (LBNL), University
of California, USA

Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Electronic Configuration Evolution in Micro-Solid Oxide
Fuel Cell (u-SOFC) Electrode and Electrolyte Materials in
operating Conditions: a Real-Time Dynamic Study in Soft
X-rays Spectroscopy”

Dates of an Agreement: Signed on 2010 February 9
Valid until 2015 February 9 (expired)

Summary of an Agreement: For joint research activities between MANA and LBNL,
including research collaborations, exchange of personnel
and organizing workshops.

20. | Counterpart of an Agreement: Institute of Electronic Microelectronic and Nanotechnology
(IEMN), University of Valenciennes — Hainaut Cambrésis,
France

Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Interconnects and Nanocontacts for Nanorod- and
Nanowire-based Electronic Devices Applications”

Dates of an Agreement: Signed on 2010 May 20
Valid until 2015 May 20 (expired)

Summary of an Agreement: For joint research activities between MANA and IEMN,
including research collaborations, exchange of personnel
and organizing workshops.

21. | Counterpart of an Agreement: Erlangen Catalysis Resource Center, Friedrich-Alexander-
Universitat Erlangen-Nurnberg, Germany

Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Design of novel nanoporous materials”

Dates of an Agreement: Signed on 2010 June 21
Valid until 2015 June 21 (expired)

Summary of an Agreement: For joint research activities between MANA and University
Erlangen-Nurnberg, including research collaborations,
exchange of personnel and organizing workshops.

22. | Counterpart of an Agreement: Department of Materials Science, Fudan University, China

Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Organic-Inorganic Nano Hybrid Materials for
Optoelectronic Applications”

Dates of an Agreement: Signed on 2010 July 23
Valid until 2015 July 23 (expired)

Summary of an Agreement: For joint research activities between MANA and Fudan
University, including research collaborations, exchange of
personnel and organizing workshops.

23. | Counterpart of an Agreement: Center for Intelligent Nano Bio Materials (CINBM),

Name of an Agreement:

Department of Chemistry and Nanoscience (Brain Korea
21), Ewha Womans Univeristy, Korea

Memorandum of Understanding (MOU) for collaboration on
“Design of novel nanoparticles, nanoporous materials and
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Dates of an Agreement:

Summary of an Agreement:

nanohybrids”

Signed on 2010 August 27

Valid until 2015 August 27 (expired)

For joint research activities between MANA and CINBM,
including research collaborations, exchange of personnel
and organizing workshops.

24.

Counterpart of an Agreement:
Name of an Agreement:

Dates of an Agreement:

Summary of an Agreement:

Karlsruhe Institute of Technology (KIT), Germany
Memorandum of Understanding (MOU) for collaboration on
“Metal Oxide Aqueous Interfacial Chemistry”

Signed on 2010 September 16

Valid until 2015 September 16 (expired)

For joint research activities between MANA and KIT,
including research collaborations, exchange of personnel
and organizing workshops.

25.

Counterpart of an Agreement:

Name of an Agreement:

Dates of an Agreement:

Summary of an Agreement:

CNRS, Regional Delegation Provence et Corse, and
Université de la Méditerrannée, France

Memorandum of Understanding (MOU) for collaboration on
“Transient chemistry of metal ions for low temperature
ultrafast laser-assisted growth of hetero-nanostructures in
aqueous solutions”

Signed on 2010 September 20

Valid until 2015 September 20 (expired)

For joint research activities between MANA and CNRS and
Université de la Méditerrannée, including research
collaborations, exchange of personnel and organizing
workshops.

26.

Counterpart of an Agreement:

Name of an Agreement:
Dates of an Agreement:

Summary of an Agreement:

Anhui Key Laboratory of Nanomaterials and Nanostructres,
Institute of Solid State Physics, Chinese Academy of
Sciences, China

Memorandum of Understanding (MOU) for collaboration on
“Low dimensional Nanostructures”

Signed on 2010 October 6

Valid until 2015 October 6 (expired)

For joint research activities between MANA and Anhui Key
Laboratory, including research collaborations, exchange of
personnel and organizing workshops.

27.

Counterpart of an Agreement:

Name of an Agreement:

Dates of an Agreement:

Summary of an Agreement:

Multidisciplinary Center for Development of Ceramic
Materials (MCDCM), Brazil

Memorandum of Understanding (MOU) for collaboration on
“Research and development of nanostructured materials
for alternative energy and sensor devices”

Signed on 2010 October 26

Valid until 2015 October 26 (expired)

For joint research activities between MANA and MCDCM,
including research collaborations, exchange of personnel
and organizing workshops.

28.

Counterpart of an Agreement:
Name of an Agreement:
Dates of an Agreement:

Summary of an Agreement:

Laboratory for Nanotechnology (LNT), Vietnam National
University Ho Chi Minh City (VNU-HCM), Vietnam
Memorandum of Understanding (MOU) for collaboration on
“Optoelectronic and bioelectronics nanodevices”

Signed on 2011 January 24

Valid until 2016 January 24 (expired)

For joint research activities between MANA and LNT,
including research collaborations, exchange of personnel

NIMS - 5
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and organizing workshops.

29. | Counterpart of an Agreement: Petrochemical Research Chair, King Saud University,
Kingdom of Saudi Arabia

Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Design of novel nanoporous materials and Catalysis”

Dates of an Agreement: Signed on 2011 January 25
Valid until 2016 January 25 (expired)

Summary of an Agreement: For joint research activities between MANA and King Saud
University, including research collaborations, exchange of
personnel and organizing workshops.

30. | Counterpart of an Agreement: CNRS, Regional Delegate for Alpes and Institut
Polytechnique de Grenoble (IPG), France

Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Biomaterials, ferrelectric materials and photonic crystals”

Dates of an Agreement: Signed on 2011 February 1
Valid until 2016 February 1 (expired)

Summary of an Agreement: For joint research activities between MANA and IPG,
including research collaborations, exchange of personnel
and organizing workshops.

31. | Counterpart of an Agreement: Université de Montreal (UdeM), Canada

Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Functional nanoparticles and interfaces for
radiation-sensitive spatio-temporal therapeutic and
imaging applications”

Dates of an Agreement: Signed on 2011 July 4
Valid until 2016 July 4

Summary of an Agreement: For scientific and technical cooperation between MANA and
the MANA Satellite at UdeM (PI Prof. Francoise M. Winnik).

32. | Counterpart of an Agreement: Flinders University of South Australia, Australia

Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Research in Nanotechnology”

Dates of an Agreement: Signed on 2011 July 19
Valid until 2016 July 19

Summary of an Agreement: For joint research activities between MANA and Flinders
University, including research collaborations, exchange of
personnel and organizing workshops.

33. | Counterpart of an Agreement: University of Melbourne, Australia

Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Innovative nanomaterials which improve quality of life
whilst being safe for communities and the environment”

Dates of an Agreement: Signed on 2011 September 21
Valid until 2016 September 21

Summary of an Agreement: For joint research activities between MANA and University
of Melbourne, including research collaborations, exchange
of personnel and organizing workshops.

34. | Counterpart of an Agreement: Biomaterials and Tissue Engineering Research Center,

Name of an Agreement:

Dates of an Agreement:

Summary of an Agreement:

Shanghai Institute of Ceramics (SIC), Chinese Academy of
Science, China

Memorandum of Understanding (MOU) for collaboration on
“Development of Three-Dimensional Porous Scaffolds for
Tissue Engineering”

Signed on 2011 December 1

Valid until 2016 December 1

For joint research activities between MANA and SIC,
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including research collaborations, exchange of personnel
and organizing workshops.

35.

Counterpart of an Agreement:

Name of an Agreement:

Dates of an Agreement:

Summary of an Agreement:

Department of Materials Science & Engineering, Tsinghua
University, China

Memorandum of Understanding (MOU) for collaboration on
“New Functional Nanomaterials for Energy and
Environment Applications”

Signed on 2012 January 28

Valid until 2017 January 28

For joint research activities between MANA and Tsinghua
University, including research collaborations, exchange of
personnel and organizing workshops.

36.

Counterpart of an Agreement:

Name of an Agreement:

Dates of an Agreement:

Summary of an Agreement:

International Training Institute for Materials Science
(ITIMS), Hanoi University of Science and Technology
(HUST), Vietnam

Memorandum of Understanding (MOU) for collaboration on
“Application of plasmonic materials for sensors and energy
conversion devices”

Signed on 2012 February 7

Valid until 2017 February 7

For joint research activities between MANA and ITIMS,
including research collaborations, exchange of personnel
and organizing workshops.

37.

Counterpart of an Agreement:
Name of an Agreement:
Dates of an Agreement:

Summary of an Agreement:

Instituto de Fisica de Sao Carlos, University of Sao Paolo,

Brazil

Memorandum of Understanding (MOU) for collaboration on
“Nanotechnology for Organized Materials”

Signed on 2012 April 25

Valid until 2017 April 25

For joint research activities between MANA and University
of Sao Paolo, including research collaborations, exchange

of personnel and organizing workshops.

38.

Counterpart of an Agreement:
Name of an Agreement:
Dates of an Agreement:

Summary of an Agreement:

London Centre for Nanotechnology (LCN), University
College London (UCL), UK

Memorandum of Understanding (MOU) for collaboration
on “Electronic Structure Calculations of Nanowires”
Signed on 2012 October 8

Valid until 2017 October 8

For scientific and technical cooperation between MANA and
the MANA Satellite at UCL (API Dr. David Bowler).

39.

Counterpart of an Agreement:

Name of an Agreement:

Dates of an Agreement:

Summary of an Agreement:

Department of Polymer Science and Engineering,
Kyungpook National University, Korea

Memorandum of Understanding (MOU) for collaboration on
“Development of advanced functional biomaterials with
controllable compositions and nano/microscopic structures
for stem cell differentiation and tissue regeneration”
Signed on 2013 January 18

Replaced on 2014 September 27

For joint research activities between MANA and Kyungpook
National University, including research collaborations,
exchange of personnel and organizing workshops.

40.

Counterpart of an Agreement:

Centre Interdisciplinaire de Nanoscience de Marseille
(CINaM-CNRS) and Physique des Interactions Ioniques et
Moléculaires (PIIM-CNRS), France

NIMS - 7
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Name of an Agreement:
Dates of an Agreement:

Summary of an Agreement:

Memorandum of Understanding (MOU) for collaboration on
“Low-dimensional nanomaterial architectonics”

Signed on 2013 May 2

Valid until 2018 May 2

For joint research activities between MANA and CINaM-
CNRS and PIIM-CNRS, including research collaborations,
exchange of personnel and organizing workshops.

41. | Counterpart of an Agreement: National Center for Nanoscience and Technology (NCNST),
China
Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Quest for neuromorphic behavior of materials”
Dates of an Agreement: Signed on 2013 June 24
Valid until 2018 June 24
Summary of an Agreement: For joint research activities between MANA and NCNST,
including research collaborations, exchange of personnel
and organizing workshops.
42. | Counterpart of an Agreement: School of Materials Science and Engineering, Huazhong
University of Science and Technology (HUST), China
Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Advanced Functional Materials for Energy and
Environment Applications”
Dates of an Agreement: Signed on 2013 July 29
Valid until 2018 July 29
Summary of an Agreement: For joint research activities between MANA and HUST,
including research collaborations, exchange of personnel
and organizing workshops.
43. | Counterpart of an Agreement: Center for Nanostructure Characterization (CNC), Georgia
Institute of Technology (GIT), USA
Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Inorganic Nanomaterials for Energy-Related Applications”
Dates of an Agreement: Signed on 2013 November 25
Valid until 2018 November 25
Summary of an Agreement: For scientific and technical cooperation between MANA and
the MANA Satellite at GIT (PI Prof. Zhong Lin Wang).
Renewal of expired MOU.
44. | Counterpart of an Agreement: Centre National de la Recherche Scientifique (CNRS),
Regional Delegate of the Midi-Pyrénées Delegation, France
Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Molecular devices and related materials”
Dates of an Agreement: Signed on 2013 December 10
Valid until 2018 December 10
Summary of an Agreement: For scientific and technical cooperation between MANA and
the MANA Satellite at CNRS (PI Dr. Christian Joachim).
Renewal of expired MOU.
45. | Counterpart of an Agreement: St. Petersburg State Electrotechnical University (LETI),
Russia
Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“Nanoarchitectonics on Future Electric Devices”
Dates of an Agreement: Signed on 2014 February 28
Valid until 2019 February 28
Summary of an Agreement: For joint research activities between MANA and LETI,
including research collaborations, exchange of personnel
and organizing workshops.
46. | Counterpart of an Agreement: Bristol Centre for Nanoscience and Quantum Information
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Name of an Agreement:
Dates of an Agreement:

Summary of an Agreement:

(NSQI), University of Bristol, UK

Memorandum of Understanding (MOU) for collaboration on
“Nanomaterials and Nanodevices”

Signed on 2014 March 7

Valid until 2019 March 7

For joint research activities between MANA and NSQI
including research collaborations, exchange of personnel
and organizing workshops.

47.

Counterpart of an Agreement:
Name of an Agreement:
Dates of an Agreement:

Summary of an Agreement:

The Regents of the University of California, on behalf of its
Los Angeles Campus, USA

Memorandum of Understanding (MOU) for collaboration on
“MANA Brain: Neuromorphic Atomic Switch Networks”
Signed on 2014 September 8

Valid until 2019 September 8

For scientific and technical cooperation between MANA and
the MANA Satellite at CNSI (PI Prof. James K. Gimzewski).
Renewal of expired MOU.

48.

Counterpart of an Agreement:
Name of an Agreement:
Dates of an Agreement:

Summary of an Agreement:

Donostia International Physics Center (DIPC), San
Sebastian, Spain

Memorandum of Understanding (MOU) for collaboration on
“Nanostructures and complex functional materials”
Signed on 2014 September 9

Valid until 2019 September 9

For joint research activities between MANA and DPIC
including research collaborations, exchange of personnel
and organizing workshops.

49.

Counterpart of an Agreement:

Name of an Agreement:

Dates of an Agreement:

Summary of an Agreement:

School of Applied Chemical Engineering (SACE), Graduate
School, Kyungpook National University (KNU), Korea
Memorandum of Understanding (MOU) for collaboration on
“Development of advanced functional materials with
controllable compositions and nano/microscopic
structures”

Signed on 2014 September 27

(Replacement of MOU signed on 2013 January 18)

Valid until 2019 September 27

For joint research activities between MANA and Kyungpook
National University, including research collaborations,
exchange of personnel and organizing workshops.

50.

Counterpart of an Agreement:

Name of an Agreement:
Dates of an Agreement:

Summary of an Agreement:

Department of Applied Physics and the School of
Pharmacy, University of Eastern Finland (UEF), Kuopio,
Finland

Memorandum of Understanding (MOU) for collaboration on
“Mesoporous Materials for Biomedical Applications”
Signed on 2014 December 31

Valid until 2019 December 31

For joint research activities between MANA and UEF
including research collaborations, exchange of personnel
and organizing workshops.

51.

Counterpart of an Agreement:
Name of an Agreement:

Dates of an Agreement:

Indian Institute of Science (IISc), Bangalore, India
Memorandum of Understanding (MOU) for collaboration on
“Development of Carbide-based Nanomaterials and
Plasmonic Devices for Solar Energy Conversion”

Signed on 2015 January 13

Valid until 2020 January 13
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Summary of an Agreement:

For joint research activities between MANA and IISc
including research collaborations, exchange of personnel
and organizing workshops.

52.

Counterpart of an Agreement:

Name of an Agreement:
Dates of an Agreement:

Summary of an Agreement:

Department of Materials Science & Engineering, University
of Toronto, Canada

Memorandum of Understanding (MOU) for collaboration on
“Nanomaterials and nanotechnology”

Signed on 2015 January 21

Valid until 2020 January 21

For joint research activities between MANA and University
of Toronto including research collaborations, exchange of
personnel and organizing workshops.

53.

Counterpart of an Agreement:

Name of an Agreement:

Dates of an Agreement:

Summary of an Agreement:

Institute for Energy Materials (IEM), Chongqing University
of Science & Technology (CQUST), China

Memorandum of Understanding (MOU) for collaboration on
“Synthesis and Characterization of Functional
Nanomaterials”

Signed on 2015 May 15

Valid until 2020 May 15

For joint research activities between MANA and CQUST
including research collaborations, exchange of personnel
and organizing workshops.

54.

Counterpart of an Agreement:

Name of an Agreement:
Dates of an Agreement:

Summary of an Agreement:

Paul Drude Institute for Solid State Electronics (PDI),
Berlin, Germany

Memorandum of Understanding (MOU) for collaboration on
“Electronic state of wide band gap oxide semiconductors”
Signed on 2015 May 29

Valid until 2020 May 29

For joint research activities between MANA and PDI
including research collaborations, exchange of personnel
and organizing workshops.

55.

Counterpart of an Agreement:

Name of an Agreement:

Dates of an Agreement:

Summary of an Agreement:

Department of Materials Science and Engineering,
Promotion Center for Global Materials Research, National
Cheng Kung University (NCKU), Taiwan

Memorandum of Understanding (MOU) for collaboration on
“Synthesis/Fabrication of Nano-Hybrids by Soft
Processing”

Signed on 2015 May 30

Valid until 2020 May 30

For joint research activities between MANA and NCKU
including research collaborations, exchange of personnel
and organizing workshops.

56.

Counterpart of an Agreement:

Name of an Agreement:
Dates of an Agreement:

Summary of an Agreement:

Molecular Engineering & Sciences Institute (MolES),
University of Washington (UW), USA

Memorandum of Understanding (MOU) for collaboration on
“Smart Nano-Biomaterials”

Signed on 2015 September 15

Valid until 2020 September 15

For joint research activities between MANA and UW
including research collaborations, exchange of personnel
and organizing workshops.

57.

Counterpart of an Agreement:

Name of an Agreement:

University of Science and Technology of Hanoi (USTH),
Vietnam
Memorandum of Understanding (MOU) for collaboration on
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Dates of an Agreement:

Summary of an Agreement:

“Functional Nanostructured Materials for the Application in
Water and Environmental Studies”

Signed on 2015 September 24

Valid until 2020 September 24

For joint research activities between MANA and USTH
including research collaborations, exchange of personnel
and organizing workshops.

58. | Counterpart of an Agreement: University of Wollongong (UOW), Australia
Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
the advancement of academic and education collaboration
and exchanges
Dates of an Agreement: Signed on 2015 September 29
Valid until 2020 September 29
Summary of an Agreement: For joint research activities between MANA and UOW
including research collaborations, exchange of personnel
and organizing workshops.
59. | Counterpart of an Agreement: University of Chemistry and Technology (UCT), Prague,
Czech Republic
Name of an Agreement: Memorandum of Understanding (MOU) for collaboration on
“nanomaterials synthesis and structure characterizations”
Dates of an Agreement: Signed on 2016 January 18
Valid until 2021 January 18
Summary of an Agreement: For joint research activities between MANA and UCT
including research collaborations, exchange of personnel
and organizing workshops.
60. | Counterpart of an Agreement: Australian Institute for Nanoscale Science and Technology

Name of an Agreement:
Dates of an Agreement:

Summary of an Agreement:

(AINST), University of Sydney, Australia

Memorandum of Understanding (MOU) for collaboration on
“Nanoscale Systems”

Signed on 2016 February 16

Valid until 2021 February 16

For joint research activities between MANA and AINST
including research collaborations, exchange of personnel
and organizing workshops.
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