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iz, (K 8, 9) ZOFETIE, HiIRD 7 e — X272 R iE A LAME L Tz
WD B AN MO FIEIZ AR TR BRI A D 28N TE, FemEEE o2
— AT v TEEG ThLHEND, BUEORIE BN O T, EEEICHICH s EbiE LT
WG BN CTHAHEEIZENTED, ZOREHE L. Nature Communications (CFETHE

EBIZ FFFHFE 2T oTc, ET LAV —22AT WV @V a2 1572, St o brsEs v
—7BbIEH S, T CICETFE THBE SV SWONT Z 7o/ RN ZHER S ST
W5,

4. 1.5 IRFERIEEN AT 20 BERC L5 A oo i
Lua@v/uﬁwmf TR TIHEUD TH— GO R B HEE FEH L2, @D
H—EE258D203, o BEE 2100 L ERH -7, FEEICH AT TL, E5725%)
47’/7#;}2&5%2@50 T T, SO B AR, T BRI IR, vk
SWCNT DN E<H BAER & HIH9 53T A—Z it L= 25, SDS J ol o L
TEMEAIEDIRA . Na AF PRI L ST FHAERZGIEIT2F 0N ATRE Th o1 D)o
7‘_0 SDS DEEZHEUNHHIE 52812k, (6,5) o> SWCNT (36 HA(Z il i 4y Bt ]
BETHLIENPONER ST, Ll ZRUANDREEIZ OV T, ZIHD /3T A—42 |
ﬁI]“C LSS BEIIINEE Th o7, 2T ST A—F| _ou\ﬂﬁpq‘w_ﬁ*% 7
TLRSEZ ST BEIRMER KRELSEB(L T 232 B2 LT, S BED T 252 SWCNT 4y 8k
e RCEEEMCR L, BEZY—CHIE T2k, B B oy B A 7T RE
THHZEE RNELTE,

. HBEREA10°CIc YL, SWCNT
IRIRE T L@ T e, (6,98 D SWCNT
DINHTHIRFE L, LI D SWCNT
I E LN Db T-, ZOEMEIC K-
T, iR o 6,4)% SWCNT 1334 _ThH7

WZRFELTLEW, S BUR DO HIEE HES
2o TLEY, (K 10) ZOREETI, biTeH

I W75 L7220 T, kR E %
2C ESH-SH, 12CICHEET 5L, HOAT A
\Z SWCNT W& T HERIT/D, ZORET
WL RIRPEDS RIS, (6,4)8(6,5)8 1 7Lt 10 10CICIRF SN~ L F B T L4558k
BTN/ E T AHENEL 2> TWNBN T TIT EESEEITE - 59, 6, ) BOLRHKET D
I H6, DT LS T2 > TNDT= | [RILSy
Bt H7 M e kn | EERIZIL6,5)
OB ZETLHFIT0D, (K 11) ZOEE
%@“&10)(6,5)@753‘@%ﬁ“éimﬁﬁé%z
T BUE D HIE(6,4) &(6,5) D 5 3 ELS 72
D 7‘77A TS A L7e<72b, ZDO LIl
T RAIREE BT 7e NS, T L5 BE% f
VIR HITID, 1[EID 5y BT B — & 5 B
MNEBRCTEXAENDI-T-, HAREHIRIC
IRBHEIRIRPENGHELT-D, 2D FIETH—
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SR RIRICARB L, SDS DR AT FL.
SWCNT DFEFEIZ SDS 4y FREHWE TS /
N otz TORE, SDS 431 OW A &
WA IR IEIL SWONT ORI AFL TZEAL 4
THENHLNERSTZ, DFEDARIR TR, §
FIRIVH LD SDS 4315 SWCNT (2
L. JGPETHIIZ SDS JREEDSEV RAEA EBLX
D25, SDS JEEEMN E3DHe, e
FEAERNITEY, 7 AR E SN2 DT
LMD TND, - T IRIRTIX SDS %
& BEORIZEY, HEERIRAIIZ SWCNT O
TN ~OWAE BENHIEFL, BRO A O
SWCNT D BB AE T DI /2D, ZIDS,
TR A LS THRIED SWCNT 43845
JFREETHDHEE 2D,

BEZEZTH, v VFITLETRLNT-
TS BRI DN DO N DIR TS 1R
AN AL A NE D) Il SYaSE SN VAV IF SN
OYBERLEE N REIC ] B3 D8 E 258000

Sepa. temp. (°C)
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Wavelength (m:,')o

X 12 EHWL T 2ETEON- TREIEOR
—1#%1dE SWONT L5 B NT-BRo b 7 AREE,

SWCNTs/SDS dispersion
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(2 HE | A BT IEE R L iR (S, B gw\/ \j 28
—HEEO KRS VR ERI o1, = £ O L \Nog o
DRRIT, 77— /F a7 s 77 B NN N\\s e
ABVVROY ATRESR, BRLE A T g\
AR OB FREIL, FE8MIREH A% B \10°c
BTz, BUE, f SRR ChB, 205 N —
FIkIE, SOICRIEIERIOWE S Na A7 200 A Wavelongth (my "
L TR AT A ATAE T, K02 e y
IR . X 13 SDS /K¥AHEIZ Sy L 7= SWONT D5t
ARSI ATRELT 2B L 2 L5, BAND I GE OB CIL, A<y

FVIEZE(L L7228, SDS Tl SWONT ~0D
WAEBROENDTZD, AT MVNRET
RKELSELT B,

4.1.6 F_AMH—RF ) Fa—T DOAIHE
4.1.6. 1 5 1EWNE CTEXHERZFF ST @ RE -8R SWCNT O 47EfE
A FERRE DR 2 T DIE, A B & 8RR 2 @Al I BEL . SHICHEL S T
XXX THIEA ER L A — R ) Fa—T DAl H S, haEHT
LI, FF 5 F AN TELEELZRF S SWONT O &kl B4 281 5 LB
Do BMAIX, FNAT LI~ NI TT7 40— 1R B L, 7T — 7 EBIECTERLET RO
SWCNT (£ 47/ 71— AR 8 AP)) 123 32 I L0 e C il B o - 38 (R 7
SWCNT Z 5B 55T L=, ZHETOHF LT LIETIL, SWCNT % SDS T4y HLL .
FNEITAIFEAL TN, 0 F 2N TEDHRWELRD SWCNT X, 4780 D550
SDS TIE+cm i cEd | mMESEESI TR\, 22T, w0 mnOa— /L EE Tk
U (SC) & SDS ZiRASEHI LTI, fHcaisfb L7z, LvL, SC 2Nz 5531280,
HLIERT SWONT &7 L EDAEAEA N85 > CLEI 20 SR E 2 #5532k
W& %R L7z,
NIARD 53 BRI 2K T S AR, 8 SWONT &8 A% SWCNT DOiRE /N
YRAVDIRBANTHLH-D FHEAERZSIEIL IR E SR VEPERRT 2L, mfliiE -8
WEGDZENTDIRDD, ZO IR T AT 5L, 1@ OF AR = Ok
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\ZXR D5 Bl 8 2 T il 8 R SWONT 2455
ZEITRREI LTz, & 14 13HER LTSRN AA T ML
Ths, 1BIOSBETIE, REAITRLIEE TO4
JB R DR N R BN, 2015y B 40 K3
FTIZIFERITHARL, EMESER I T
LENDND, FEFAMIEE S TV, #E
99.9% & R L TWAHEE X HILD, ZO mifiiE -
R SWCNT Z VT Si0,/Si IR ko
AR TAERLL T4 on/off th=10°, BBEIE 50
em?/Vs L) @ PEREDN i BLZR AR TR CHEBLC
T, ZHUE, AR T ANAAREL TR, R Ry
I TADPERETHY | M~V C R B 21T
ZIE, e AL L Ch mtERE AR HE D2
IBRWENZ 72> TND,

WAL G DO B BB | MR AT =X L
EHARDHTOIIE, B FENE TEHERLT, |
—REEDNEAA SWCNT NS BEL2 5, ZHUT
BIL ik, BHESRFI N —T1Ck» T avibkey
U I RO A L U C O T R R AR A AR
mOSEEEE R WSEICED, (11,1020 ), 4y
TNl E A T 5 8RR SWCNT
DIFBEIZ RN TD, ZDOXH72KED SWCNT
TlL. O ERER > 1= SO E RN IEAE
T 5728 H—HEiEZ BT 201 3R TR EET
HY, ZHETH R P THO I L T 5
PIDOWZETHD,

4.1.6.2 A R—712LD%v Tl

SWCNT IZE TR =7 7874 —D0 1%
TEREELZEICLY, XV T EHH T EFENTE
%, BH X, SWCNT OIS FaEHSES
23, 8 AR CNT T, 49 7% SWCNT NEIZN
BAEELFIZIVLZE R T HEE R T 5,
MR TR CRUSEATOWRE T F B AL R
PRI, BB ENONRREECTHT-7-0 . KAH K
ISR 2 72, LU, KA TR—7"351C
1% SWCNT Z 43 BUR D DIE AR IBIZ = T B A %
b, DT FTFH &4 1L SWCONT 2SS miiEE
Kb ETHHEMEFRE LIz, ZHUCLD, mfiE
HERAL SWONT 230 R miEER 2R EL ., 18
i - B KD IR DA IR (RN — =3
)T T HENAREL oz, DNy F—

— N B R = NNy EEBIT T T AEITE AL,

A TS LY, R— U My a5dk
W, KAHESIZ XD SWCNT NERIZHR A LT, 15
BT FPNEL SWONT 1, 7 S s A ¢k
HHZA L, 40PN E i -8R SWCNT
SRR Tz,

W), 4 F-NE SWCNT 13N E stk
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(normalized at 800 nm)
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Gate Voltage(V)
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15 [EliE ek SWONT TERLL7- 5
VU AE DR X O R

Glass ampoule

(. 102 Torr @

s-SWCNT
bucky paper

X 16 SAHSIGIC & D SWONT ~D 431N,
HT AT VTN BZE T CHEIR SWONT &3
NG T OB ZE AL, BRI CERFEINES
HHEIZLY T ERAE ST SWONT (23 A
35,

dopant



DOFFOIRBETH AL TV, NELORIE
1% 100% TIHEES , 220> SWCNT 28 & T
HENEB ST, 22D SWCNT OIFLEIXT
/<4’?<0>%r$mﬂ: CHEFET D70 R
ECThHD,

TNFT LT BETIL, EER SWONT (377

VI &S50, 4 )8 SWCNT 13 E LR,
I?Jﬁéﬁq R— XU Ny A2 WNa LTz ik
SWCNT 1%, K=/ S0 MnbX v U TR EASIL
5720 B RBEPOYIEE R T EE 2 DI,
TN~OWE PR T RSz, 2
DT AT T e _X—=R| T, TN ITIa~<hT T
T4—EERWT, %w/\/l\ TFENELE
SWCNT DOF5HAATV EiffiEE D4y
HK SWONT 43 Bk 2 I 4 F i R Cid
TR, X 18 1% HiPco (F /A>T
R) DHEARRNZn R — R v T 2t &
NEXE, ThzhTapBcRRLE
SWCNT DAXI NV THD, 7= NI
IR0 KD D SWCNT 2L B 7= | L
M7= SWCNT D 5232200 SWCNT L0 EL£E
/\Z‘ﬁﬁ“ii<f£ofb\é$7b§b7b%o ZDEIIT,

L F-WNELTIE, SWCNT DERES P AR

DOFAMENRSHHZEDE, SWCNT ELTIEA]
nm F2EE D HiPco (7 /A7 7V A) . 1.4nm &
ED APJ (LT h—R) o2f@ AL
72 = XU Mg L TUE, B TR — R
LCT I FF TN (TTE) , 7ty .
Ve O3F A, R— /LR —/RURELT
TRITINFI AT TV T )X ) AZ
(F,TCNQ) Z3BAL ., 2Lk L F,TCNQ
IBWTRAZRFEREZST-, (B 19) 208D
L THELNZ p B TET &nfillod TFT Z#1
HEDEDLHFICID, AR —FEERTHF
MARE TH D, EERIT/FRL 712K 20 12w
T.p ”(DF‘ T EPNUIVE EE0 )
TEBIENAIZR> TNDAY, BIAIR 22 LR
— X DR EZ IR CWAE NS, BIEE
JEZFRE T IR, EATU A K&, B
7R R E DS RS Tz,

INETH, o FNEILLLF ) T HilE D
WETHST-D, PR OL -~ L THY | HE
BRI 8 AT SWONT 245 BfEL . 45> FINALT
XX UTHIEZITV, EHIZ CMOS BT /3 AR
EVERIL CE DR FFELAC AR~ T i T
W, RECEIE, U761 CNT A 71285%

Dopant-s-SWCNT SDS/SC
SDS/SC sol. sol.
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LD p MBI n RO N T PR Z DR
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IR R—7 O REPERT 5720, R
TTTo T35,
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- 14 -



pMOs  12] Vg =12 Vi 0V
4 VWV, — 0V .
'D S B 20 pAKOnA TFT
nHoS > ) 8y 03T o | L
ol % 0= s mas 73 B VERL L 7= OMOS TR >
y > = .
vy N -E 3 OB R
Vot — Vaa 2 =1 on mMas

4.1.7 FI)Fa—7HEEREDOIH
BEEBREL TA Py DA @R (ITO) 23
EDILTNWDED, A b @ OREMES, 71LF v
TV DR M SWONT &RV~
— 7V b BIZELS RS 52820 BV E
ELTHEHAT 2RI IES LTS, L L, Zh
FTOMRTITFEERLERT 04T, FEEEICT
NAZNEALTBNZA 720, SWONT [30d # D4 ( o
B LITERLRD n BT R THY, RLDa s | =
IMIN NS DT BAF TR, FERRISE S
HEEREEL CTHE THOINREET DL ERHD,
ZZ T ITO ORI SWCNT A Bo# & L CH
W AR R B B A (E L | £ O MEREREATT 2
ﬁiﬁfio TS - T e
A)x=FL 71 7% —KPET) EiIZ SWCNT gcﬁ; @é}%;%ﬁ)}fi%ono R
W 2B AL, £ Ok IZ poly(3,4-
ethylenedioxythiophene)(PEDOT)- poly (4-
styrenesulfonate) (PSS), (3-~F I /LF AT =)
ARY~—(P3HT). [6,6]-Phenyl-Cs:- Butyric Acid
Methyl Ester (PCBM), 7 /LI=7 NEMRZ AL
a—RFTHEE - 7 =— /L35I KEGEmEE
L7, (K 21) ZhE PET RICEIELEZ ITO %
RN T AFEM AT RRIZLIZ 1ITO B FIZERLIL -2

A.M. 1.5 (100 mW/cm?)
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Current Density (mA/cm?)
(o] (o)} I N

FICAEED KBGEE i LU=, (K] 22) :';g//ﬁ';f
SWCNT #&EMEL THWZ KIGEM T, ITO 10 L™ —swontyeer
AN L RIS BT KIE 728 KBRS 7=, 010 010203040506 0.7

L2>L, PET EOKEGEMITIAT 7 AFEMR LIZH~T Voltage (V)
TANT 7 72— MEVMHF BRI T, ZORER, s
N—=2 VD ERHFEL T, ITO/Glass 23 1.8%, : l '
ITO/PET 7% 1.3%, SWCNT/PET 78 1.7%&\ ) #1272 — T —
=7 SWONT/PET DBMEANTO LV 3EIRV TR mon (1 L7 3 MO KB
LR, 7L F LT VB BREL THRTHD
FHRSNI,

ZZTHUZ SWONT M, A BESH TR0 SWCNT T, o —MEHTIZ400 Q/sq..
BEHFEB0% L, ITO (ZHATRIES BN H A DL T, BRI A ELIZDIE,
7 B RBEAR G AEAR OB S BN D DT EATRIR L TS, D7l A
K5 O EME LT, SWONT SEERILE AL~V OMEREL A T 5L TED,

OWFFE R DA H WIS NS B
1. 25 A SWCNT DAL Zh L, p B K& Onfi SWCNT A2 7N TEIZHNS, A7
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Ty MEOHIRZ 27 AT, CMOS H[al#E 2§ B/ ER T HE RN, 5.
LM MERE D FE 1 [ B S I f R S LD,

2. BAM72 53 BEAA DB LD, B AN BEAFHAT D1,/ 1008 FIZHZ A5 EH3FTHE
Llgotz, 4rBE SWCNT OARATALIZLD | o —Ro @ B AN~ i A A 23 3]
RESID, FRIZ, AHEAMEIE SWONT OFPED BN &S, A HENR RS B &
50, A—/ SWCNT KF@EM7eE | SWCNT D&t AMEZTEAL T, =L F —F
INAASDREFRDHFFSID,

4.2 =R ) Fa—TILDm o —ORE (FHRRK T V—7)

(DBFFE I N S OVl S

HE 1 —ARF /T 2—7 (SWCNT) O JF AL~ L CH)— 72 F {7 2R N~ &z
K2 22V, FTRR B oM BE 2 R BT A2 LI & D, ARAFGES L —T TlE, B
BRoNATVT I U8 S SWCNT Z#/HL T, SWCNT NEZRICE
WCHTHEI S AR LT, £72. 5 1A SWCNT & SWCNT NALZR O EwEmit o f5e
EAToT2, SHIT, AR THRWESNZBRZF AL, FiLWRBLIZE SR
—DIEREITHoT,

4. 2.1 B SWONT Ot L WAt

7 A Dy BE(DGU)TEIC K0 A Bl
SN2 AL SWONT 74 /L A2 T, X
PRI BRI C L oM | B L OWALIIEIZ LD
Wtk R DR Z AT o7z, TOREFR A
CREST (ZHWWTERIS -85 X SWCNT
W, BRI o TR S B 72 & D ARl
W OIRNERRD THIpTCEDHTE, Fo UK
VR ESFEEL TODIEN RSN (K 23), m— :
F7=. (6,5)SWCNT Zx Uy FLizskEHZ DN 03 05 07 09 11
CXREFHEBEAT PR AR chic(hlr}m(;ﬂl\aﬁxﬁﬁ]?ﬁﬂ&
A —7 = - s R - B ) ] N
sfjﬁ‘;%? AN IR ST Pl

BNZHID TR L, KhG bl gz SHONT. e e e
o p DA . o AT 1. 45nm FREE, 55— HHE{ SWONT

CHBIR X BREIGTIERDS SWONT OREERHI 0 <o jou syt & fmfsicic £ < 55 L
EEL TR TH A ThHZLm R LTz, TWB LR D, BT,

Fiz, AR ERE SWONT OZNnZ i
[ZDOWT, fRFE 13 D NMR AT ML OHIE
(ZHID THREN L7 (B24) . ZOART VL, 6 NMR
NETHEIN TERTBERE L LT

sp? IR THIFF SN D RFEAY 7ot & S IR 2 B 295K S-SWCNT
ITHEY, ATV OMTEE RN HZ L1280
VINTUINVDRGE RORE T, VTR m-SWCNT

S TE T OEE E BN LD S R E B

ICBEL  F2 sp? IRBEMDIRD RV NT—FI R T

VL R E RCR N T 528 S T 42K C60

WD, T2EZIXT T 7 =13 SWONT AN HERR S
WCRELIe o T MBBREE 2 HALVDDS, Z DHLIERE 600 400 200 O  -200 -400
P BIRERTRLNDLH72) WD TRE7 shift (ppm)
BONTLTPT YNV EEEREGRRO sy s L A0 TR 28y R
SWCNT CHEICHEZRD, LIZABSTSWENT @ 1, g FBICHEE D720 Cy B ORH 2
BB RR NS BB R THRICR, ~ b asT,

semiconducting

r—

e

metallic

Intensity (arb.unit)

pristine

- 16 -



10° 4 O Semi (Semi%: 100%)

BILEFILH TERMITRTHOT, CNT O ] el
HEERYMERROBER—SEEAMLE o] FREER O e
Lz, ~ 3 O Metal (Semi%: 0%)

SHITH AR SWONT 74 L ADERUZY g '3 o e
FEDRFERAFMEAPE LT, #5RAR 25 1OR & oo
T RE AL R CEREEE O T 0
B L ORI AR AT HEAS LB 1B TSR0 | 51T ,
SRMTIE RE KRS SRRl ] e
TRENSDZEDNHERBSNIZ, SHICRBRE | bocormmmmn o o oo il
R SWONT DIRE 7 A /L AUTHONTOFK R LN A BT M
FHOZRME DS | BRI DR A F OB Mowouiins i

PR ERREMRED 1 oo N\UT 7L 25 45 Y SWONT 7 4 L A D E S
TRvE 7 (VRH) 236 3 IRIEHI7e VRH ~228  FLOIREZE(b, 268K SWONT iR

LT DZERBBNIT /T, AR 100, 77, 65, 26, 0% D FER,
4.2.2 SWCNT NOKDS r— S LR 300 o R

A MD Takaiwa et al.
O MD Shiomi et al

KIZTARRDONZHEZAITIFET D, sk
SRERNZEDORIFISNT-ZENIC, F-AL
172 F RS E HICh % B O KMNIFIELT 2507 o
W5, ABFSETIE. SWCNT DF /7 F ) 2
—MUVERD 1 RITZERNDKIZONT, X

Liquid (wet) |

i

[EIHT . NMR, RS, 22 EEE (DSC) 200r

HE., HEM 2L —2a RO HEICEY i \ R Empty
A SWCNT DA T 2KDIRIED S 1 ice NT e SRS (dry)
—/ VR ZEBILNC LI (] 26), A0BHEE 150 15 > >3
BHfESTz 8 FifHD SWCNT &V Tnd, SWCNT diameter 2R (nm)

f: N SW(ENT‘\'E@X‘ %R3§}'4nm %ijﬁﬁ?@ﬁﬂ B 26 SWCNT PEBODKD 27 = — S UHR,

Bl d AT BV 7 PURNEAONCSIVTOTE s gyt CIHRIR T dce NT 3 CX %, o
HOT AR TTAATF /)F 2—T (ice NT)ERE RGEIE ClX. NAKDENREL 725 &, K
IENDFHRUKDIERENDZEEHMEL TD, D1 RIEF=—r FBAROEFOKS T

AWFZETIE. 2R> 1.4nm IR A B SAOIZEE A~ TRIZIMUD KRSy F) ZPE LT ice NT & 72
ER TR T N THREK THDS, KME Do A SWONT Tl wet~dry IsB &4 T 5.
I C SWCNT WA TIC S G  —Fl
D wet—dry AT e, 2D
wet—dry [BRFSIEE | 13, SWCNT EAN K&
& LT D, ZOBEREFMEIL, 2R <1.4nm (2
B D MAR-ice NT, 372> bR A~ E A LR FH
B IRED 2R (RIFMELWCTHD, T2, 2R~
L.4nm Tl KOWNEEIZKIFL T, ZOMEE
DHZED ice NT 735, T8I ice NT ~&ZE{KL
72 (AKX, FEHE ice NT 1TKEBEFEES TN
STEKSF-DF =—2 % ice NT O 1 RIT2E
IZNEL TS, ZOXH 72 bix SWCNT Sasae —
DO R THY, SWONT SETAS T2 B27 L) 5 HR ice NT OBKMO
TEENDE B TEDNIREN MBS i BEAT VYA T) MEET L, Fa—

.
e

%o e

Lo

)
<

I
s
R

s - THENITE D 5 ARKDKGFDF = — 2 h
i‘iﬂe#?k%%;ﬂé; N P . b7%, 7m by UNFER) BRFFEL
ol R C NI R A - R D el R N A

THFANI M L kig, B35 EixTF =
SWCNT (22T, 2R~1.44nm @ SWCN ~0D —ZH I EIN, FRER e
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H oL, BfEE = BB B RIRER, EVER . BRI, FrifslE, 7V E
SIKNC LD =R T/ Fa—T D550k ] 2008 K7 5 69 [HIS Y
AR 2, SR, 2008/09/03
WRNZ  BRRBOL, BEFEERIRER . AifioLiE THEEA B EARAIEL CHW &R
T e RT B T — R T ) Fa— T O3Bl 556 9101 W BRAE 2 2 A kTR
&, THIRY:, 2008/09/03
AR R PTRERE, MIFNZE, = BT, AriliolE ., B RE, SR (7
VayNEMEE W —R T )T a— T EEOARE R 5 69 [l B
PRI, A, THRIRSE, 2008/09/05
WIRIZE . HBETE . A oLE T @il - 8 R R ) — AR F ) Fa—T D%k
AN ART LD EREAFNE] BAYHFERKEFERE, 5FKF
2008/09/20
, ETHBETR M FnZt BEES (RO L ATHLE TR s LUK
G — R ) ) F2—7 D D-band 7~ ATV | HAYHESEE 2008 4
KF R4, HF. 2008/09/23
EHIFT, B HEPFE, ARLE [HED—R ) ) F2—T D two color SFG 4y
Je) R R R RS, & EER LY. 2008/09/26

- 33 -



18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

AR T IERE ., MR B R, AlohE., B RE, SRz

"Ink-jet printing of metallic and semiconducting SWCNTs" The IEEE

Nanotechnology Materials and Devices Conference 2008, #{#B., 2008/10/20

TPARTVERR ., PTIE KRG, FrifoliE, RERE, SR 7Z:, "Ink-jet printing of all

SWCNT transistors" The IEEE Nanotechnology Materials and Devices

Conference 2008, H AR, 2008/10/20

AR T RE, WA S BB R, FilolE., B K&, SkfE

"Ink-jet printing of high-performance SWCNT f11rn transistors" 21st

International Microprocesses and Nanotechnology Conference, & [if |

2008/10/27

EHIZEAT, EHEBIE, Ai#GAE "Two-color sum-frequency generation study

of single-walled carbon nanotubes on silver" The 5th International

Symposium on Surface Science and Nanotechnology (ISSS-5), Waseda

Univ., 2008/11/10

PR TRRE . S, uffiae, B B B TERR PNBRIRAC, =R B SR

=, Bl RislaE f%f@fﬂﬁ%ﬁli%ﬁiﬁ Ry ) F 2—T7 % T R

N AZOMEREN b 5 35 MIRL& 7T — L o ) Fa—TRAETURVT A,

IR 2009/3/2-4.

PR, = HETE, Bifnz:, | ot RfslE F~ 2 o EEIc Lo g —

RoF ) Fa—T OREEFM] 55 35 [BF& 77—y /T a—TRETVRY

T I AR 2009/3/2-4.

KREFBE, VERE, Wiz, =B, ol sERE, Rtz &

e« #%1’212‘)”/5&:*70)11‘241{5%%?% HAME T2 9 64 FIFEIRKE, T

FOKF, 2009/3/27-30.

B, SRz, HES, RislE Fﬁ AAFVT A %YM LTI —TR T/

Fa—70O X BEPr] BAWEY S H 64 BIFERKES, LHEHKY,

2009/3/27-30.

T‘ﬁBﬂIE?% RS, B, RiloLE, L THE ) — ﬂ:/‘i‘/-?;~

f%)ﬂ*ﬁﬂ%fﬂﬁ%ﬁ?'ﬁ I AR 5 64 FFERKES, SLEKT,

2009/3/27 30.

B, BEELG, IAnZ:, = BBk, AfoLE, SEsE Th—Ro T/ F
2—7 NG B WHT/F'ﬁ@tr—J WX —Bl) AT 5 64 A

RRE L SLHKRF-. 2009/3/27-30.

Hr st & BREE, B HEBE, BRRIGES, B R, WEERRA, =4

B E, B, FLE [T e — RS vE R W8 —R T
2 —T7 D4 E RS 5 56 [N YT RMRE A RS BL KT

2009/3/30

EFZ, \SiE, KEE, @RS, iz, JES, K, KIEE, S

SEHE, BRETES, EHEBEE, A9LE TRV SWCNT NOKDOFEER |

B 3TET7I—L T /) Fa—TRa AUy s, SATEBES#EY, 2009/9/1

Mg Sk, M &R/, Al 908 “Continuous Separation of Metallic and

Semiconducting Carbon Nanotubes Using Agarose Gel”

3T 7= ) Fa—TREVIVRTVU L, OJTEBERES.

2009/09/01

HFnZ, fERE -, BT s, BaR, iz, BEEE, FiiLE TR

B g ) —RF ) F2—7 D 13C-NMR | Elzli%iﬂii 2009 FHFNRE, REAR

KEFEEZS v /N, 2009/9/26

ERE—, TIRELL, MR 2, Bz, Winzz, P S, ET?A_, ARGLIN

S| F/aa%:v\jfabm R T ) Fa—T OREEMNE] AR 2009 4F

KRS, FEARTEREX v/ 4, 2009/9/26

- 34 -



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44

45.

46

47 .

I\, ZEE, S, Eine, BEE, FHLE, R, KB, &
RSP, fEBES TROVHEED—R T/ F a— 7 I[ZNESNTZ KT O iR
Bl AAWEZE 2009 FRFRE, FBARFRET v /1A, 2009/9/26
Y. Maniwa “Ferroelectric Water Inside Single-Walled Carbon Nanotubes”
2009 AIChE Annual Meeting in Nashville Nov, 13, 2009

NSRBI AR, ARG, FlsLE, A S TPFO Ty
SNT-HEH —R T ) Fa—T R—=R—DFNFAFIVA) & 38 ET7T—L
Ve ) F a—TRETURYT A LK, 2010/3/2

FEHRIRRS, ot = pl WA BB —{=, RrifisliE T2 — Ak A SRk b
BB — AR T )T 2 — T O E IR L EEN T A2 ~D i
M1 %387 T =L ) Fa—T AT VRV T L AR, 2010/3/2

T | fERE - BT OIS, AR, Mz, B, FifolE [eRi
Hifg A —ARF /) F2—70183C-NMR) B AWHL T2 5 65 [AFER R 2, il 11K
SR /R 2010/3/20.

B SR, MRz BAE . RKEBEIMTIERE, FifslE., Efe  BEE,
[ & @ T« BRI B ) — R T ) F 2= T Ry — R R — DB R B
H A B 5 65 [MIAE IR 2 | i | LR 22 556 v 73 A 2010/3/20.

AR BLE, A, PRGN, B, mptt THE—AR T/ Fa—T
DEEWDTHET AT V] AR B0 65 IR RS [ 1L R HE S
Fyl N4 2010/3/21.

EFE, MHIER, B, = EPETE, Sz, dEeh, AUEoLE, ZREIAR .
[ flLEE oy B4 B B8 0 — 7R ) )T 2 — 7 D THz WA= L
H A B2 5 65 [MAE IR 2 | i LR 22 EE 556 v 73 A 2010/3/21.

/IR, Nie ZhaoGang, HiRsLE, =R, filqilG— —=RoF/Fa—
T O7 = LNYIG] AAMER R 65 [FHAERORE, [ IR R v /3 A
2010/3/22.

SRR SaRTRL, WIFNZS RS, FHGLE, Iamfne  EES [&R

T BRI J— R T ) Fa— T RO N BLALFRE] B AW BEY
55 65 [IAFERORNE ] LR R v /R A 2010/3/23.

LB, B, WEE, KRR, EXRY, L,
( AIST ) "Eelectrochemical Behavior of Metallic and Semiconducting

Single-wall Carbon Nanotubes" Carbon2010, Clemson, USA, 2010/7/13

. Shingo Saito, Masao IchidaKonan, Tadashi Nakano, Satoshi Ogawa,

Ye Feng, Yasumitsu Miyata, Kazuhiro Yanagi, hiromichi Kataura,

Hiroaki Ando (Konan University, Tokyo Metropolitan University, Nagoya

University, AIST, ) "Absorption Spectra of High Purity Metallic and

Semiconducting Single-Walled Carbon Nanotube Thin Films in a Broad

Frequency Region" IRMMW-THz2010, Rome, Italy, 2010/9/7
Takeshi Tanaka, Yasuko Urabe, Daisuke Nishide, Hiromichi

Kataura(AIST) "Screening of Surfactants for Metallic/semiconducting

Separation of Carbon Nanotubes" % 39 [A[ 77 —L )/ Fa—THET

WD L, R, 2010/9/5

S S M R W KSE, A 5LE (AIST) [ 7 e — 27 v v

B BIEEIRT — R T )T 2—T DO T DS ETEEAI D AT — =7 |

2010 SRk & 71 [ IS B R AR S . RIRERE, 2010/9/15

Haruka KYAKUNO, Kazuyuki Matsuda, Hitomi YAHIRO, Tomoko

FUKUOKA, Yasumitsu Miyata, Kazuhiro Yanagi, Yutaka Maniwa,

Hiromichi Kataura, Takeshi Saito, Morio Yumura, Sumio IIjima(Tokyo

Metropolitan University, Nagoya University, AIST)"Global Phase

Diagram of Water Confined on the Nanometer Scale" % 39 [] 75 —1L > -

- 35 -



48.

49.

50.

51.

52

53

54

55 .

56

57

58

5

©

60

)T a—TRETRTT A, HAS, 2010/9/7

PR HFZ | @R - 5 DS, BRI, B AinlaE (EEs R
FHAE, AIST) [ 4@ 8RR H g — R )/ F2—7 D 13C-NMRJ H A
MBS AR 22 FEERKZE R 2 L RIS RSE, 2010 429 A 23 H-26 H
SERBE - BIANZE, $RHR, PNARSRAA ., MTIERAE, FrifioliE., iEfs ., B
JE S (EAEBR T U, AIST) [ & @ il « B8RRI B g 7 — AR )T o — 7 5D
WERICFHE I1) B ABE SR 22 FFERKZR RS | KIRFN K, 2010
#£9H 23 H-26 H

R BLIE, HE SR, L A, dEH KRGS (AIST) T —R )/ Fa
— T DBEWEET~ ATV T 1 | H AW A2 2010 FKFE RS, KR,
2010/9/23

AR SR, B OB, wE AR, R A8, RE BLE, TR BB
(&R K, AIST) TPFO Ty 7SN h—Ro T ) Fa—T _X—s3—(Z
BUILME =X —BH)] HAYETES 2010 KE RS, KR,
2010/9/24

CPEH RgE, B RIRER, M DUk R sk (AIST)

"Probing surfactant molecules on SWCNTSs by Raman spectroscopy"
F A0 ET7T—L T ) Fa—TRE VIR Y T L AR, 2011/3/8

CEEOBEFE, gR BRELE, BRI SEWL, b B, R ShE, AR (4R

K%, AIST) [ WAV T4 HHENT-HE I —R T ) TF2—T DRNLT T &
%155 58 (a5 W BF BEfRE A sl S #2411, 2011/3/24

CRE OSLE, W SEHE, TEH KsE, ST RIREES, M 5L (AIST)

Raman HtELZ V2 SWCNT Ot EEFHAMG - SR & PEAI O %0 55 58 [Bl)S H
WBL R BRI SR 2 | #4311, 2011/3/27

Kazuhiro Yanagi, Rieko Moriya, Yohei Yomogida, Taishi Takenobu,
Yasuhisa Naitou, Takao Ishida, Hiromichi Kataura, Kazuyuki Matsuda,
Yutaka Maniwa ( Tokyo Metropolitan University, Tohoku University,
Waseda University, AIST)"All Carbon Nanotube Electrochromic Device:
Controllable Visible Color Changes in Metallic Single-Wall Carbon

Nanotubes" NT11 International Conference on the Science and
Application of Nanotubes, Cambridge, UK, 2011/7/12

CHWSCE, MEZR S, AIEELE (AIST) T VA2 W& B 8 K T — R T

F2—T DS T DI L pH OB 2011 BB 55 72 [ 5 AR
oS, LR, 2011/8/30

SR sk, BV, I RIGES, M oLt (AIST) ISWCONT O /B )

% 72 BB A EE S, U, 2011/8/30

KA MR, TR R, U L, TR Ak, Rl 8 OKBORS, AIST)

[ 75— LS T O IC IR LT —R T ) Fa—T DHAFIT I | 5
72 Bl A B Ak 2 L 1L, 2011/8/30

R PR, N WEA, RILERSE, PEHIRSE, A GhE, &M OB (AIST)

"Photochemical dispersibility tuning of carbon nanotubes by
photocyclization of a water-soluble stilbene as an efficient dispersant"
4108 FNTG LRV A, B, 2011/9/5

. Yasumitsu Miyata, Lim Hong En, Jinying Zhang, Miho Fujihara, Marie

Suzuki, Ryo Kitaura, Hiromichi Kataura, Hisanori Shinohara (Nagoya
University, AIST)"Chirality —Selective formation of single—wall carbon
nanotubes from molecular coalescence" #4177 —L > F ) Fa—T 7
Tz BT URT T L H L, 2011/9/5

61. # 3, MEZET, HAP L, FrifisliE (AIST) "Single-Chirality Separation

of Single-Wall Carbon Nanotubes by One-Step Gel Column

- 36 -



Chromatography" # 41 0|7 T —VLF ) Fa—7 T TT BTV RT T A,
HU, 2011/9/6
62. “TREE S, MRz, HEES (EERT HR)
[—ot n 7 /2RI A S VT2 0 F D B AL PR
H AW B 4s 2011 4EFKZE R4 (2011 4F 9 A 21 AOK)~24 H (1)
IR F IR v S (F IR E (L) ) (21 A %ER)

63. KEiE, IHMZ, @S, SEET, HES, RV, Ak (EHRT
B K& R A LT B A TANERL D — R (ZTC) DL
H AW B4y 2011 4EFKZE R4 (2011 4F 9 A 21 AOK)~24 H (1)
BRIy 2 (F IR E L)), (22 A%ER)

64. MHESE, #IREE, YR, BEE, IEfe, Br— (EHRF)
(=R F ) Fa—7HO 1 IRTTANTELIIUT-FESR o3 T O sfigmttt 11 B AR
WyERE2s 2011 4EFKZE KX (2011 4 9 A 21 A(K)~24 B(H)

B IR F IRy S (F ILRE L)) | (22 B¥EK)

65. HONG EN LIM, YASUMITSU MIYATA, RYO KITAURA, HIROMICHI
KATAURA, HISANORI SHINOHARA (Nagoya University, AIST)
"Chirality selective growth of carbon nanotubes from one-dimensional
fusion of aromatic compounds.", The APS March Meeting 2012, Boston,
Massachusetts, 2012/3/2.

66. ik UEIGE, B RVARS, B O, TEAK BRA, M SUdE, AUE 9kiE (AIST)
(7 xut NEIZED SWONT #7222 D% ) 7 il i)

%5 59 BB BRI A S 2 . LG R, 2012/3/17.

67. THK WAy, BRI RIGER, B #eF, i wl, Mo St Al skiE (AIST)
NEAR 7 v ATIERIL 7= — R T )T a— T N T D AR BT D R miE
RIOFE 2012 KT 5§ 59 [B] I HYBEFRRE G HEES | A HE K 0R
70). 2012/3/18.

68. A. Chernov, M. Havlicek, W. Jantsch, Z. Wilamowski, K. Yanagi,
Hiromichi Kataura, M. H. Rummeli, H. Malissa, H. Kuzmany (University
of Vienna, Johannes Keppler University, Polish Academy of Sciences,
Tokyo Metropolitan University, IFW Dresden, Princeton University,
AIST) "ESR from fully metal - semiconductor separated SWCNTs",
IWEPNM2012, Austria, 2012/3/6.

69. A A, gaoR Fhth, IR &, TRE OREE, R g, AU SLE, HEEE
M FnzE (EERORTFHR, BARRE KR, AIST) (11, 10088 —HR ) /5=
— T DH—IATVT MR 59 BUS B FREMRE GBS WA,
2012/3/17

70. HHE B, A B, ORIE FHoo, MEE A, Rl 9LE, i e (AIST)
"Noncontact tuning of carbon nanotubes dispersibility by photocyclization
of a water-soluble stilbene as a photoresponsive dispersant" International
Association of Colloid and Interface Scientists, Conference (IACIS 2012),
IR, 2012/5/16

T1. B0 HE—RR, BRI ZEA, HHEOE, KB OCRER, MIEE R B AR, R 54
B, R RIRER, PHRE R (A AR EL L, AIST)
"Bulk-heterojunctions Solar Cells Based on Poly(3-hexylthiophene) and
(6,6)-phenyl-C61-butyric-acid Methyl Ester on Polyethylene
Terephthalate Substrates" 2nd International Conference on Optical,
Electronic and Electrical Materials (OEEM2012), Shanghai, China,
2012/8/6

72. R PRIRER, W LA, WEIL B, Frif 5LiE (TASC, AIST)"Fabrication
of flexible bulk-heterojunction organic solar cells using single-wall carbon

- 37 -



73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

nanotube thin films as transparent conducting anodes"
W43 M7 T—L e F ) Fa—T I ITT BT R Y T A BRI (ALK
). 2012/9/7
EHE BYRER, H St AE 9LE (AIST) M8 RR HLE 1 —R T /T a—
T O EE 2012 4 FKFE B T3 [BUS I ELES EINEE
T I IAC X AR LR SO v o734 2012/9/12
R R, B UL, A 9LE (AIST) [ v &b B SWCNTs D8 {4 - <
By B o JR B - B 2 ) i AT | (Mechanistic insight into metal/
semiconductor separation of SWCNTSs using hydrogels)
2012 FE- K <H T3 [\ > IS BL S AN | B A X Al
REFSEF o 78, 2012/9/12
AR BN 2, iR ik, FLRE S (BB R 7 ) TCeo WL — ATV T 1 B
J@H—RF ) F a—T BT AT ARENE— R H AW B2 2012 FFFKFEKR
& RRIRENTKSE, 2012459 A 18-21 H (9 A 19 H¥H)
FHE, A HEFDZ PO R B VEIRVEAE, RO RE (SRR
) [BATANER R FE (ZTC) ND KO LA ED 11
H AW B2 2012 FFAKFE RS BURESZ R, 2012429 A 18-21 H (9 A 20
HJE3R)
Vi SV, R RIARS, JE/K BRAY, HR U, AV 9L0E (FERRAT) Tn i
L p MR — UM F 2N LT B8R ) — R T ) F 2 —7 % vz CMOS
AN—BOVERL (5 44 [B] 7T —L ) Fa—T I IT U RETRYY
I, R, 2013.3.13.
Ve AREERR, JEMEEMT, A KHl, SIS, Ay mERSLA GROR), B, FifskiE
(BERRAIE) , Jok I LIE B8 CGRK) | T2 B A7 MEIZIV GBS — ATV T 1 —
B —AR T )T a—T7 OERESS FORBRIEWI . B AR E 2556 8[HI4F
RRE IR R, 2013/3/26.
AEFIZ (WR)IR), AR, KR, FEiE, G, Mifnz, B
KT, R E (FERAE), T&R - B8RPV —RF /) Fa—T0D
1BC-NMR 27NV |, H AW 256 8EFER Ry JA B KT, 2013/3/26.
VPR, Ao, RiislE GERAE) | 7 VTR E T 20— T/ Fa—T 0
SDHFEN], FHOOES IR P E PR . #h5&) LRKF:, 20138/3/27.
A, BRRER N (44 K, Rl b —, S, RifiskiE (PERRAT) , PEiIL
EZ (&R =R F ) Fa—THN TG BB VAT 7 AR —H—
AT MZEDEREEA— "= T =2 — 2D AR HE0RIS LR
HAAfTaR s  #h s 1 IR, 2013/3/28.
JIERTE 2, A R ORRR (46 KD, il —, i HAESE 1, RriioiiE (PERRMT) , ThisE
HE @R, B A= "—ar T =a— 2 HE VR 1.7 pm #E
m o fERE OCT O - mi= k) | SB60RIS 2R W il fh
ZNTRER:, 2013/3/29.

@ RRE—FFH (ENE#E 73 18, EESE 69 1)

1.

2.

Y. Nakayama, S. Fujiki, Y. Hirado, H. Shiozawa, H. Ishii, T. Miyahara, Y.
Maniwa, T. Kodama, Y. Achiba, H. Kataura, M. Nakatame, T.
Saitoh “Photoemission Study of Electronic Structure of Fullerene and
Metallofullerene Peapods” Poster presentation in the International
Winterschool on Electronic Properties of Novel Materials, Mar. 1-8, 2008,
Hotel Sonnalp, Kirchberg Tirol, Austria

MIFNZZ B BB PR IER , B0 KRN, A BAUE, AifslE (AIST) [

- 38 -



FEABLE DAy BEEIC I WCTEE - B8R — R T )T a— T E LT S
PR 38 E AR OBREIE S 34 BI7T—L v ) Fa—TREVVRIT A,
2008 -3 H 8 H~5 B, AWKF. 4t E

3. EHHBHE, MIRZ, BREE . FisLE (R T HOR, AIST) 48 B L UNEE(R
g —R T/ Fa—TOHGT< 4305 34 BT T—L T ) Fa—T
BYRVT L 200843 H 3 A~b B, AWKT, 4R

4. RIS IR, = BT, BEES ., FoAE (E# 7R, AIST) [ 4
o DEICED T — R ) Fa—T OB H 34 [BT7T—L ) )T a—
TET AT YL, 200843 H 3 H~b5 H, ZIKF 4 dTE

5. ML, R —ER, HIRFBK, AHER, BRER, HEE, RERE, AR
5 =, Bargnizreyk, AimolE, kA s, 72 (i # KEE T, IFW-Dresden,
PEFSME, R RS, RERH) e BN 77— 2N L Bg—R
FIFa—T ONEF ) AR 563 [MHERREy 2008 4E 3 H 22 A
(1) ~26 H OUK) | IR FHRIRF v N2 CRIRT HR B i)

6. MNFNZL. = HE B, Bl KoK, [ H S, FR 5L E (AIST) “Optical
properties of metallic and semiconducting single-wall carbon nanotubes
with encapsulated molecules” International Conference on the Science and
Application of Nanotubes, €Uz 772X 2008/06/30

7. wH OBEFE. U FnZz, BEEE . I 5LE (AIST, B KT H ) “Evaluation of
the metal-to-semiconductor ratio of single-wall carbon nanotubes using
optical absorption spectroscopy” 9th International Conference on the
Science and Application of Nanotubes, E<U= 77X 2008/07/01

8. M Lk, 4 MHiEE, = H BEFE. A 9438 (AIST) "High-Yield Separation of
Metallic and Semiconducting Single-Wall Carbon Nanotubes by Gel
Electrophoresis" 9th International Conference on the Science and
Application of Nanotubes, €T 772 A 2008/07/04

9. W HBIHE, iz, BREE . FifLE (AIST, B KFERR) (SR h—Ry
F)Fa—T RO —MERL B 35 [T T —L e )T a—TREVVRYY
A, B, 2008/08/27

10. ‘B HBEFE, BIFnZS, BEEE, AislE (E 70T, AIST) DEFRlEIC ko4
BRI ONSEREE ) — R T )T a—T ORI % 35 [B77—Lr )
Fa—T TR A, FIL, 2008/08/27

11. KRz, B PR, iz, Bt AiisliE (AIST) "Effective
Separation of Carbon Nanotubes and Metal Particles from Pristine Raw
Soot by Ultracentrifugation" % 35 [E 77 —L >+ F ) F a—THRET LRI T L,
HC, 2008/08/27

12. BRHEIGES, = Bk Fe . MifnZs . mrp ot W RsE, Ais 9LE (AIST)
"Fabrication and characterization of field effect transistors by using
high-purity semiconducting single-wall carbon nanotubes" 5 35 [A]77—1L
VI I)TFa—T TRV T L, B, 2008/08/27

13. ¥ FnZs, % WL, BRI RIRER, Al 59L& (AIST) "Separation of metallic
and semiconducting single-wall carbon nanotubes by using sucrose as a
gradient medium" % 35 H 7T —L v F /) Fa—T R TT L, HET,
2008/08/28

14. K. Matsuda, Y. Maniwa, and H. Kataura (Tokyo Metropolitan University,
AIST) "13C-NMR study of C60-peapods" % 35 [A]7F7—L ) /Fa—T
R L, BT, 2008/08/28

15. H. Kyakuno, F. Mikami, T. Imaizumi, K. Matsuda, T. Saito, S. Ohshima, M.
Yumura, S. Iijima, Y. Miyata, H. Kataura, and Y. Maniwa ( Tokyo
Metropolitan University, AIST ) "Phase transition of water inside

-39 -



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

SWCNTs" & 35 a7 T —L 2 ) Fa—T TR U v A, B, 2008/08/28
FG W2 AROKFED, RidsLE, 8RS S (AIST) "HRTEM observations
of the single molecules supported by SWNT" IUCr 2008 Satellite Meeting,
44 i &, 2008/09/01

WIAnZE . Bk = B, Aril9LE (AIST) "Optical absorption spectra of
metallic and semiconducting single-wall carbon nanotubes in the
ultraviolet region" The 5th Japan-Korea Symposium, Busan, Korea.
2008/11/11

MRz . AR BT, BEHRIBER . Ari5LE (AIST) "Separation of metallic and
semiconducting single-wall carbon nanotubes by using sucrose as a
gradient medium" The 5th Japan-Korea Symposium, Busan, Korea .
2008/11/11
HHBE, B, BES . L E (EHES R A, AIST) "Anomalous
phonon hardening in hole-doped metallic and semiconducting carbon
nanotubes" The 5th Japan-Korea Symposium, Busan, Korea, 2008/11/11
VERRIER , R Fngn, MiFnZs & S, FfioLiE ., SRS (R 73O,
AIST) T& )& - 8 RICBEL - g — R T ) F a—T DI AT VFEE A |
%5 35 mIRFEM B FRAEE, ST, 2008/12/03
RO B, EESE R RTRRR, BERS . RS, =R, =5
=L B, LA (AIST) (7 a—257 V& W4 g - 8k —R
FIFa—TORBEORER] F 35 FRL&RT T L F ) TFa—TREVUARYY
I, AR 2009/3/2-4.

Ye Feng. Yasumitsu Miyata, Kiyoto Matsuishi, Hiromichi Kataura
(Tsukuba University, AIST) "Optical properties of single-wall carbon
nanotube-P3HT composites" & 35 [FlRl& 77 —L >« /Fa—THET R
DU L KT 2009/3/2-4.

K.De-Blauwe, C. Kramberger, W. Plank, A. Gruneis, H. Kataura, T.Pichler
(Universitaet Wien, AIST) "Photoselective resonant Raman response of n-
and p- type intercalated graphite and SWCNT revisited"
23rd International Winterschool on Electronic Properties of Novel
Materials, Molecular Nanostructures IWEPNM2009), Mar. 7 - 14, 2009, in
Kirchberg/Tirol, Austria
S. Fujii, T. Tanaka, H. Jin, Y. Miyata, H. Suga, Y. Naitoh, T. Minari, T.
Miyadera, K. Tsukagoshi, H. Kataura (AIST) "Characterization of CNT
thin-film transistors made of pristine and semiconductor-enriched
SWCNTs" 23rd International Winterschool on Electronic Properties of
Novel Materials, Molecular Nanostructures TWEPNM2009), Mar. 7 - 14,
2009, in Kirchberg/Tirol, Austria

Y. Miyata, K. Yanagi, Y. Maniwa, H. Kataura (AIST) "Resonance Raman
scattering of metallic and semiconducting single-wall carbon nanotubes"
23rd International Winterschool on Electronic Properties of Novel
Materials, Molecular Nanostructures IWEPNM2009), Mar. 7 - 14, 2009, in
Kirchberg/Tirol, Austria

D. Nishide, Y. Miyata, K. Yanagi, T. Tanaka, and H. Kataura (AIST)
"Purity Evaluation of Single-Wall Carbon notubes based on Raman
Spectroscopy" 23rd International Winterschool on Electronic Properties
of Novel Materials, Molecular Nanostructures IWEPNM2009), Mar. 7 - 14,
2009, in Kirchberg/Tirol, Austria
M. Grennvall, D. Olevik, R. Gaddam, Y. Iwasa, H. Kataura, A. Soldatov,
"Raman study of double-walled carbon nanotubes under high hydrostatic
pressure" 23rd International Winterschool on Electronic Properties of

- 40 -



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Novel Materials, Molecular Nanostructures TWEPNM2009), Mar. 7 - 14,
2009, in Kirchberg/Tirol, Austria
T. Tanaka, H. Jin, Y. Miyata, H. kataura, "High-Yield Separatio of Metallic
and Semiconducting Single-Wall Carbon Nanotubes by Gel
Electrophoresis" 23rd International Winterschool on Electronic Properties
of Novel Materials, Molecular Nanostructures (WEPNM2009), Mar. 7 - 14,
2009, in Kirchberg/Tirol, Austria

K. Yanagi, T. Saito, Y. Miyata, T. Tanaka, S. Fujii, D. Nishide, H. Kataura,
"Origins of optical absorption components of metallic and semiconducting
single-wall carbon nanotubes in ultra-violet region" 23rd International
Winterschool on Electronic Properties of Novel Materials, Molecular
Nanostructures IWEPNM2009), Mar. 7 - 14, 2009, in Kirchberg/Tirol,
Austria

FH St 4B R, B OBESE. B BRIGRR. B TR PN R =Rk WA,
B OPEZ B~ Al 948 (AIST) “Simple and Scalable Gel-Based
Separation of Metallic and Semiconducting Carbon Nanotubes” 5th
International Nanotechnology Conference on Communication and
Cooperation, Los Angeles, USA, 2009/05/20

HH OB Fns BRE B R, AR 9LE (el R U, AIST)
“Resonance Raman scattering of hole-doped metallic and semiconducting
carbon nanotubes” WONTON '09, Matsushima, Miyagi, 2009/06/08
PEH Kou, B E e, W fozz, | S0k Al 5L3E (AIST) “Quantitative
Purity Evaluation of Single-Wall Carbon Nanotubes using Resonance
Raman Spectroscopy” WONTON '09, Matsushima, Miyagi, 2009/06/08
MHIESR, 7 ME, 5l P, Al 908, 2L (F s RF:, AIST)
“Nonlinear Optical Properties and Phase Relaxation Processes in
Semiconducting Single-Walled Carbon Nanotubes” WONTON '09,
Matsusima, Miyagi, 2009/06/08

FEH RIRER. M0 RNz, EBESE . Mol v R SE. i 948 (AIST)
“Characterization of Field Effect Transistors using High-purity
Semiconducting  Single-wall Carbon Nanotubes Separated by
Density-gradient Ultracentrifugation” CNTNE2009, Matsushima, Miyagi,
2009/06/10

Yugo Oshima, "TIERE, SR Z, B G2 W foZz, =l Fii ok
1 “Magnetotransport properties of metallic/semiconducting single-walled
nanotubes” NT09, Beijing, China, 2009/06/22
5 B ATE N T SAE (L K5, AIST) “Optical properties
of single-wall carbon nanotube-P3HT composites” NT09, Beijing, China,
2009/06/22

EH PR, E Fnz, HEE S BEUAM A akE (RO, 4R R
% . AIST) “Anomalous phonon hardening in doped single-wall carbon
nanotubes” NT09, Beijing, China, 2009/06/23

H A SCd, 4 FREE. B OBETE. R RIGER. B TR R AL =R WA,
B WL B (2, hiE 9LE (AIST) “Simple and Scalable Gel-Based
Separation of Metallic and Semiconducting Carbon Nanotubes” NT09,
[, 4ExL. 2009/06/25

A JRik, PTRERTE. B0 FIZR . EH OBETE. Al SLE. e G BERE
“Ink-jet printing of nano-carbon materials” NTO09, Beijing, China .
2009/06/25

B AR, BRE, Tz, RKEBEE, FHGLE, MERE, iz, B
JEE, (BT R, ALK, AIST) (<@l - a8 M g ) — AR/ F

- 41 -



41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

=T NyF— NN —=DARERFE ] 3T BT T—L T Fa—TRET
R I OIFE RS 2009/9/2

=M e, P. Ayala. K. de Blauwe, H.Shiozawa. #l fn7z, # M-, R. Silva.
R. Follath, C. Kramberger, f&Jf/A L, frif 5LiE, T. Pichler (University of
Vienna, IFW Dresden, BESSY II,AIST) “Electronic properties of metallic
and semiconducting carbon nanotubes” % 37 0|77 —L -} ) Fa—THRE
RV L, OIXEBRRHEY . 2009/09/01

A JRk, PTRERTE. B0 FiZs, EH O BEFE. R SLE. R KRG AERE
“Ink-jet printing of low-voltage SWCNT-thin film transistors using ionic
liquid gating” % 37 [B77—L /) Fa—TRET VRV A, OUTEEES
Y. 2009/09/02

HE #H£—. %=\ B o iz, A 5hE., A 18, “Ultrafast exciton
level modulation due to coherent optical nonlinearity in isolated
semiconducting SWNTs”, & 37 [B7T7—L ) /) Fa—TRETVHRIT LA,
OITEERZ# Y, 2009/09/03

HREE, BAME—, IR T, R —RR, AR, BIRE, HEE, R
i, BEBEIEIR, MR, KBS, AiloLE, B Z (77— —R
YROIE-WOLEFE] AR Y2 2009 FKERE, AEARRFRES v
IR 2009/9/27

Bt 82+, AifigkhiE (AIST) “Continuous Separation of Metallic
and Semiconducting Carbon Nanotubes Using Agarose Gel” The 6th
Korea-Japan Symposium on Carbon Nanotube, ##i#, 2009/10/27
SRR A MR SR, WNARZRA, FHoLE, e EfnZ , JEES (R
RO, AIST) , TEXEFER—E U 71k A48 @A - 8 R B g ) — R ) )5
a2— 7 EEOAKIE I 38 BT7T—L T ) Fa—TRETURVY A LK
¥, 2010/3/2.

FIFESE W . B OL L A 941 (AIST) “Structure separation of
single-walled carbon nanotubes by agarose gel” & 38 [F| 77 —L >} /F =
—TRE VR TT L AIRKFE, 2010/3/2.

B DS, Uz BAE . KBS S ITIERE, FifoLE, Bz BEE
(BRI, ALK, AIST) [ @l - 8 KR g — AR T ) Fa—T
NyF—_— =D ELZBE R 38 BT T —L - F ) Fa—TRELVARY
U AR 2010/3/3.

H st PEART. AELE (AIST) (7 a— 24 L& W -4 8 « - R B
@7 —R T ) F 2—T DLYEEO T O S ETEERI OB 1 5 38 A7 T —1 -
JFa—TRETRVT A AWK, 2010/8/4.

PR s, IR A Ot AiisLaE (AIST) [0 45 il & 58 B )i Oy il 2
MG HE D —R T/ Fa—T7 O % 38 MT7T—L ) ) Fa—T
AR L AR, 2010/3/4.

Daisuke Nishide, Huaping Liu, Takeshi Tanaka, Hiromichi Kataura

(AIST)“Sorting Single-Wall Carbon Nanotubes combining Gel Filtration
and Density-Gradient Ultracentrifugation” 24th International Winteschool
on Electronic Properties of Novel Materials IWEPNM2010), March 6 — 13,
2010, Hotel Sonnalp, Kirchberg, Austria.
Katharina Brose, Norman Tschirner, Athina Zouni, Frank (Mih, Kazuhiro
Yanagi, Hiromichi Kataura, Janina Maultzsch, “Polarised Raman
measurements of carotene in photosystem II and B-carotene encapsulated
in SWNTs” 24th International Winteschool on Electronic Properties of
Novel Materials (IWEPNM2010), March 6 — 13, 2010, Hotel Sonnalp,
Kirchberg, Austria.

- 492 -



53.

54.

55.

56.

57.

58.

59.

60.

61.

Katrien De-Blauwe, Paola Ayala, Christian Kramberger, Ferenc Simon,
Hans Kuzmany, Thomas Pichler, Hide Shiozawa, P. Homann, Yasumitsu
Miyata, Hiromichi Kataura, “Optical Properties and Electronic Structure
of (6, 5)/(6, 4) Single Wall Carbon Nanotubes” 24th International
Winteschool on Electronic Properties of Novel Materials IWEPNM2010),
March 6 — 13, 2010, Hotel Sonnalp, Kirchberg, Austria.

Shunjiro Fujii, Takeshi Tanaka, Takeo Minari, Kazuhito Tsukagoshi,
Hiromichi Kataura (NIMS, AIST) “Site-selective deposition of single-wall
carbon nanotube film using patterned self-assembled monolayer for
fabricating thin-film transistors” 24th International Winteschool on
Electronic Properties of Novel Materials TWEPNM2010), March 6 — 13,
2010, Hotel Sonnalp, Kirchberg, Austria.
Masanori Koshino, Yoshiko Niimi, Eiichi Nakamura, Hiromichi Kataura,
Toshiya Okazaki, Kazutomo Suenaga, Sumio Iijima (AIST) “Towards
imaging atomic resolved single molecular reactions: an example of
fullerene fusion” 24th International Winteschool on Electronic Properties
of Novel Materials IWEPNM2010), March 6 — 13, 2010, Hotel Sonnalp,
Kirchberg, Austria.

M. Havlicek, W. Jantsch, M. R ummeli, R. Schonfelder, K. Yanagi, Y.
Miyata, H. Kataura, F. Simon, H. Peterlik, H. Kuzmany (Universitaet
Wien, Leibniz Institut f. Festkorperphysik und Werkstoffforschung,
Budapest University ,Tokyo Metropolitan University, AIST ) “Low
temperature ESR from PtRhRe-catalyst grown and fully separated
metallic and semiconducting SWCNT” 24th International Winteschool on
Electronic Properties of Novel Materials TWEPNM2010), March 6 — 13,
2010, Hotel Sonnalp, Kirchberg, Austria.

Huaping Liu, Ye Feng, Takeshi Tanaka, Hiromichi Kataura (AIST)
“Separation of single-walled carbon nanotubes by gel” 24th International
Winteschool on Electronic Properties of Novel Materials IWEPNM2010),
March 6 — 13, 2010, Hotel Sonnalp, Kirchberg, Austria.
Thomas Pichler, Paola Ayala, Kathrien de Blauwe, Christian Kramberger,
Hidetsugu Shiozawa, Philip Homann, Yasumitsu Miyata, Hiromichi
Kataura (University of Vienna, Tokyo Metropolitan University, AIST )
“Nature of the metallic ground state in intercalated metallicity selected
single wall carbon nanotubes” 24th International Winteschool on
Electronic Properties of Novel Materials IWEPNM2010), March 6 — 13,
2010, Hotel Sonnalp, Kirchberg, Austria.

Hidetsugu Shiozawa, S. Ravi P. Silva, Zheng Liu, Kazu Suenaga, Hiromichi
Kataura, Christian Kramberger, Rudolf Pfeier, Hans Kuzmany, Thomas
Pichler (Universitat Wien, University of Vienna, AIST) “Catalyst and
Diameter Dependent Growth of Carbon Nanotubes Determined Through
Nano Test Tube Chemistry” 24th International Winteschool on Electronic
Properties of Novel Materials IWEPNM2010), March 6 — 13, 2010, Hotel
Sonnalp, Kirchberg, Austria.

F. Simon, Ch. Kramberger, R. Pfeier, H. Peterlik, Th. Pichler, H. Kuzmany,
Y. Miyata, K. Yanagi, H. Kataura (University of Vienna, Universitaet Wien,
AIST) “Metallicity selected Raman response for double-walled carbon
nanotubes” 24th International Winteschool on Electronic Properties of
Novel Materials TWEPNM2010), March 6 — 13, 2010, Hotel Sonnalp,
Kirchberg, Austria.

Takeshi Tanaka, Yasuko Urabe, Daisuke Nishide, Hiromichi Kataura

- 43 -



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

( AIST ) “Continuous, Repeatable Separation of Metallic and
Semiconducting Carbon Nanotubes Using Agarose Gel” 24th International
Winteschool on Electronic Properties of Novel Materials TIWEPNM2010),
March 6 — 13, 2010, Hotel Sonnalp, Kirchberg, Austria.
Norman Tschirner, K. Brose, K. Yanagi, H. Kataura, J. Maultzsch, C.
Thomsen, “The influence of incorporated [B-carotene on the radial
breathing mode of carbon nanotubes” 24th International Winteschool on
Electronic Properties of Novel Materials IWEPNM2010), March 6 — 13,
2010, Hotel Sonnalp, Kirchberg, Austria.
ME R — | MEIRAS 2 | R RNz AN ZE . P A B L R, SRS, & B E
FisLE (EHER TR, AIST) [MRE2NEaLIc—AR ) F a—T OikEs
BEvE) AR ERSERE 65 [RIAFERORE ] IR R vl 7 R4 2010/3/20.
HRAE BAME— AT A, BRES M Aokl (R
BUR, AIST) [ )8 M OS8R — R ) F 2 —T O E A4y 6| H AR
R 65 [MHERORZ [ RS v 784 2010/3/23.
STEROBLEF, W0 TN, AR OBAE, MTEERGR, NEE R, IaH fiz, HE
B (R R, FAGH KT, AIST) "Control of Colors of Single —Wall
Carbon Nanotube Thin Films" &5 39077 —L )/ Fa—TRET L HRTY
L, HCEB, 2010/9/5
FEFEBIRER, Hp L+, AigLiE (AIST) "Fabrication of thin-film transistors
using aligned semiconductor-enriched single-wall carbon nanotube
networks" &4 39 77—l ) Fa—TREIVRTDU L, A GRELK
¥) . 2010/9/6
R Fniz, M A, Ba S, B0 e 0 fiz, = B, R 94
B (EHRKRFH A, AIST)"C NMR study of metallic single—Walled carbon
nanotubes" &5 39 [B| 7T —L e F ) F a—TRETVRT UL, T, 2010/9/7
SR BRSO RN P AE KRS N R AR, B E A B R B E B (AR
TR, FREKRY:, AIST) gD —RF ) Fa—7 BT — @A) 3
AWBLEEE 2010 BRFERE, KR, 2010/9/25
FHGLE, B FESE P ORsE, BERRTRER, Mol (AIST) "High efficiency
metal/ semiconductor separation of single-wall carbon nanotubes using gel
column chromatography" Asia NANO 2010, Tokyo, Japan, 2010/11/3
AT, @R 7 B BE DIEE ML, RS FekE (e Ry
W, AIST) & @ T L8 kR LT g — AR ) Fa—T D
13C-NMR % 4 I PER PRt i 7E 2 GRORURY) L 2010 4F 11 ) 13 H-15
H

Shunjiro Fujii, Takeshi Tanaka, Hiromichi Kataura ( AIST ) "High
performance thin-film transistors using aligned semiconducting
single-wall carbon nanotubes separated by agarose gel chromatography"
International Winterschool On Electronic Properties Of Novel Materials,
Kirchberg, Tirol,Austria, 2011/2/28
Huaping Liu, Disuke Nishide, Takeshi Tanaka, Hiromichi Kataura (AIST)
"Scalable Single-Chirality Separation of SWCNTs by Simple Gel
Chromatography" IWEPNM2011, Austria, 2011/3/1
Christian Kramberger, Paola Ayala, Hidetsugu Shiozawa, Ferenc Simon,
Alexander Friedrich, Xianjie Liu, Mark Rummeli, Yasumitsu Miyata,
Hiromichi Kataura, Patrick Hoffmann, Thomas Pichler (University of
Vienna, IFW Dresden, BESSY II, AIST)"Rehybridization and filling of
C60s’ Tlu in metallic and semiconducting peapods" IWEPNM2011,
Austria, 2011/3/1

- 44 -



74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

84.

Ruiz-Soria G. , Ayala P., Hiromichi K., Yanagi K., Pichler T.(University of
Vienna, Tokyo Metropolitan University, AIST) "Controlling substitutional
B-acceptors in purified doped SWCNTs" IWEPNM2011, Austria, 2011/3/3
Takeshi Tanaka, Yasuko Urabe, Daisuke Nishide, Hiromichi Kataura
(AIST) "Surfactant Screening for Metal/Semiconductor Separation of
Single-Wall Carbon Nanotubes" IWEPNM2011, Austria, 2011/3/3
M. Havlicek, W. dJantsch, M. Ruemmeli, R. Schoenfelder, K. Yanagi,
Hiromichi Kataura, H. Malissa, H. Kuzmany
(Johannes Kepler Universitaet, Leibniz Institut f. Festkoerperphysik
und Werkstoffforschung, Tokyo Metropolitan University, Princeton
University, Universitaet Wien, AIST) "A spin glass transition observed by
low temperature ESR from fully metalsemiconductor separated SWCNTs"
IWEPNM2011, Austria, 2011/3/1
Yasumitsu Miyata, Marie Suzuki, Jinying Zhang, Miho Fujihara, Ryo
Kitaura, Hiromichi Kataura, Hisanori Shinohara (Nagoya University,
AIST) "Molecular-assembled synthesis of single-wall carbon nanotubes"
B 40 7T =L F ) Fa—TREVARTT L, 4R, 2011/3/8
M SeMst, vaH Koe, B RIGRS, | sS4, AVA sk (AIST)
"PERIPUTOS: Purity Evaluation of SWCNTs Using Raman Spectroscopy,
Effect of Surfactants" & 40 [0 75 —L 2 F ) Fa—THREIVRITL, 4
=, 2011/3/8
R PRIRRER, HH S, Al 943E (AIST) "Thin-film transistors using
aligned semiconducting single-wall carbon nanotubes separated by
agarose gel chromatography" % 40 [Rlia 77 —L v/ Fa—THRET R
DU L, R (GO, 2011/3/8
T. Suzuki, K. Yanagi, H. Ozaki, H.Kataura, Y. Maniwa (Tokyo Metropolitan
University, AIST), "Diameter Selection Techniques for Single-Wall Carbon
Nanotubes With Around 1.4 nm Diameters" % 40 [0 75—V ) ) Fa—7
WET R L, AR, 2011/3/9
Haruka KYAKUNO, Kazuyuki MATSUDA, Hitomi YAHIRO, Yu INAMI,
Tomoko FUKUOKA, Yasumitsu MIYATA, Kazuhiro YANAGI, Yutaka
MANIWA, Kazuyuki TAKAI, Toshiaki ENOKI, Hiromichi KATAURA,
Takeshi SAITO, Morio YUMURA, Sumio IIJIMA ( Tokyo Metropolitan
University , Tokyo Institute of Technology, AIST) "Water Structure inside
Finite Length Single-Walled Carbon Nanotubes : SWCNT-Edge Effect"
BA0RTT—L T/ Fa—TRET VRV Y L, AR, 2011/3/9
H. Udoguchi, K. Yanagi, Y. Oshima, T. Takenobu, H. Kataura, Takao Ishida,
K. Matsuda, Y. Maniwa (Tokyo Metropolitan University, Riken, Waseda
University, AIST ) "Transport Mechanisms in Single-Wall Carbon
Nanotube Networks formed by Controlled Content-ratio of Metallic and
Semiconducting Types" # 40 [A|7T7—L ) Fa—TRETVRIT L, £
R, 2011/3/9
F #E, P Kee, B SLd, Al 5408 (AIST) "Interaction-dependent
Chirality Separation of Single-Wall Carbon Nanotubes by Multicolumn
Gel Chromatography" % 40 [ 77—Vl F ) Fa—THRETVRI T, A4l
=, 2011/3/9
O, oM, Bt S IR ER, FiRighiE (AIST) "Separation of
Single-Wall Carbon Nanotubes using Four Kinds of Gel Column
Chromatography" % 40 [B]7T7—L /) Fa—THREL VRV T L, 4R,
2011/3/9

- 45 -



85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

MES#R 1, Wt d, Fifsl & (AIST) "Effect of pH and NaCl
Concentration on Metal/Semiconductor Separation of Carbon Nanotubes
using Gel" % 40 [BIFLET T —L 2 F ) Fa—TRETVRIT L, HWKE,
2011/3/10
Colin Bousige, St&eacute;phane Rols, Hiromichi Kataura, Pascale Launois
(Institut Laue Langevin, UMR Universit&eacute;-CNRS 8502, AIST)
"Two Time Scales Translational Dynamics of a One-Dimensional File of
C60 Fullerenes Encapsulated Inside Single-Walled Carbon Nanotubes"
NT11 International Conference on the Science and Application of
Nanotubes, Cambridge, UK, 2011/7/11
Shunjiro Fujii, Takeshi Tanaka, Hiromichi Kataura (AIST ), "High-
Performance SWCNT Thin Film Transistors: Correlation between
Alignment and Transport Characteristics", NT11 International
Conference on the Science and Application of Nanotubes, Cambridge, UK,
2011/7/11
Huaping Liu, Daisuke Nishide, Takeshi Tanaka, Hiromichi Kataura,
(AIST) "Chirality-Separation Mechanism of Carbon Nanotubes by Gel
Chromatography", NT11 International Conference on the Science and
Application of Nanotubes, Cambridge, UK, 2011/7/14
Takeshi Tanaka, Yasuko Urabe,Disuke Nishide, Hiromichi Kataura (AIST)
"Surfactant Screening for Metal/semiconductor Separation of Carbon
Nanotubes", NT11 International Conference on the Science and
Application of Nanotubes, Cambridge, UK, 2011/7/14
AR, A Jalds  ga Rt PTIE RS, BRES: RNz (E# K730, A
R, AIST) NEAEL. dnm TFEORE —R T/ Fa—T 1B HEE - F
SOMEI 41 BT —L e ) Fa—T I TT e RE T UR YT L, WK
HE, 2011429 A 5-7 H(9 A 5 %)

SPEREE A B2 RS, BEES Bz (R AU ATIST) |
(BT —R T/ F a—7ICNAENT o 855 F OSBRI HRE]

Al MT7T =L F ) TFa—T I IT BBV UR YT L, RV RO,
201149 A 5-7 H(9 A 5 A%FK)

FrEFZ B fE - WAL BEEE, FELE (E AR HUR, AIST),
[C60 &—Ry K-l —R )/ Fa—7 ZHaRIC 115 13C NMR #IE] .
Al [T T =L F ) TFa—T I IT 2 BBV UR YT L, RV RO,
201149 A 5-7 H(9 A 5 A%FK)

KW, MAHEFZ, WA, BERES, VEIRVER, A (EHE R R,
AIST), A TAMEUKFE~DKEAE], H AL ETT—L T ) Fa—TT7
TxURA TR L, EEHRFHR, 20114 9 A 5-7 H (9 A 7 HER)
Kazuyuki Matsuda, Satoshi Sagitani, Tomoko Fukuoka, Kazuhiro Yanagi,
Yutaka Maniwa, Hiromichi Kataura ( Kanagawa University, Tokyo
Metropolitan University, AIST), "13C NMR study of transformation
process of C60 fullerene peapods into double-walled carbon nanotubes"

B A1 AT =L )T a—T I TGT 2 ARE TR A, T, 2011/9/5
MES ZRF, B S, B S, R 5LaE (AIST)

"Temperature-dependent separation of single-wall carbon nanotubes using
gel", 5 41 RIT7T—L ) Fa—T TITT2HETRTT L, W, BHD
R HIR,2011/9/5

B BRAT, R BRIGES, WP oL, B 5hiE (AIST) "Influence of
Surfactants on the formation of Semiconducting SWCNT Thin films
towards FET applications" % 41 [8] 77—V /) Fa—7 - TT537x BE

- 406 -



DUIRTVT L, B, 2011/9/5

97. ‘¥ &, W L+, Fi 5418 (AIST) "Mechanistic insight into
metal/semiconductor separation of single-wall carbon nanotubes using
agarose gel column" & 41 [A] 77—V F /) Fa—T I T77x EI RN
UL, EERTFHRA-FRIRF v /34, 2011/9/5

98. Hong En Lim, Yasumitsu Miyata, Ryo Kitaura, Hiromichi Kataura,
Hisanori Shinohara ( Nagoya Universiy, AIST ), "Growth of carbon
nanotube from one-dimensional coalescence of aromatic compounds" 5 41
[ 7F—L I ) Fa—T I TT BT R TA, HR, 2011/9/7

99. ik W, B HEF, BRI MRVARS, TEAK BRA, M U, AUH 9408 (AIST)
(BTN E D8R — R T/ F 2a—T OF U T I 5 41 | 77
—L T ) Fa=T T TT7 2B TRV Y L, WS HUR, 2011/9/7

100. KAZRFEK, MiRbET, BRA R, AHER, BAE, BEES, Rz, Pk
SC, SFLRHE , ARIERD, 226, SRR B B, AR R B SO, A AR (D
KEFHR) T B KO8R — AR ) F2—T7 ORE4 76 11 H AW 2
2011 Rk R4 (2011 4E 9 H 21 HOK)~24 H(L), BILRFIEF v 2 (5
HRE L)) (21 A3R)

101. g YGRS, WP otd, WL ¥, f 9.8 (TASC, AIST),
"High-Performance Thin-Film Transistors Using Moderately Aligned
Semiconducting SWCNT Network" A3 symposium, Urumgqi, China,
2011/10/13

102. &) #5, FEFR-, M otd,, Fi5LE (AIST) "Cheap and Easy Chirality
Separation of Single-wall Carbon Nanotubes by Gel Chromatography"
2011 A3 symposium, Urumgqi, China, 2011/10/13

103. EEp £, | Lt Al 5LE (AIST) [h—RoF ) F a—T D405 BED
TELEEL 5 26 B @5 BRI S F oz, o<Iidt
IF— X, 2011/11/21

104. Haruka KYAKUNO, Kazuyuki MATSUDA, Tomoko FUKUOKA, Yutaka
MANIWA, Hirotomo NISHIHARA, and Takashi KYOTANI ( Tokyo
Metropolitan University) "Water Adsorption in Zeolite Templated Carbon"
International Conference of New Science Created by Materials with Nano
Spaces: From Fundamentals to Applications, Sendai, Japan (November 23
- 26, 2011), November 25.

105. K. Yonemori, R. Suzuki. R. Kakihara, H. Ishii, S. Sagitani, Y. Maniwa, K.
Yanagi, T. Habuchi, D. Hirayama, H. Hayashi, J. Jiang, H. Iwasawa, K.
Shimada, H. Namatame and M. Taniguchi ( Tokyo Metropolitan
University) “Photoemission spectroscopy of carbon nanotubes synthesized
by CoMoCAT” The 16th Hiroshima International Symposium on
Synchrotron Radiation, Hiroshima, Japan, March 3-4, 2012

106. Yasuhiro Ito, Shunjiro Fujii, Huaping Liu, Maki Shimizu, Takeshi Tanka,
Hiromichi Kataura (AIST) "Carrier control of SWCNT thin film transistors
by molecular encapsulations" IWEPNM2012, Austria, 2012/3/5

107. Martin Hulman, H. Kuzmany, A. Chernov, T. Pichler, Hiromichi Kataura,
KazuhiroYanagi (International Laser Center, Bratislava, Universitat Wien,
Tokyo Metropolitan University, AIST)

"Raman scattering measurements of electronically separated SWCNTs"
IWEPNM2012, Austria, 2012/3/5

108. Antonio Briones, Hidetsugu Shiozawa, Paola Ayala, Xianji Liu, Hiromichi
Kataura, Kazuhiro Yanagi, Enrico Schierle, Eugene Weschke, Thomas
Pichler (University of Vienna, Linkping University, Tokyo Metropolitan

- 47 -



University, BESSY I, AIST)
"X-ray absorption and magnetic circular dichroism of ferrocene filled
singlewalled carbon nanotubes" IWEPNM2012, Austria, 2012/3/5

109. Shunjiro Fujii, B¢ %4, Xiangiang Huang, Takeshi Tanaka, Nishioka
Yasushiro, Hiromichi Kataura (Liaocheng University, NihonUniversity,
AIST)"Synthesis of novel thiophene-phenylene oligomer derivatives with
dibenzothiophene-S, S, -dioxide core for applications to organic solar cells"
International Winterschool On Electronic Properties Of Novel Materials
Kirchberg, Tirol —Austria, 2012/3/5

110. Hans Kuzmany, A. Chernov , H. Peterlik, M. Havlicek, W. Jantsch, M. H.
Rummeli, A. Bachmatiuk, K. Yanagi, H.Kataura, F. Sauerzopf, R. Resel, F.
Simon (Universitaet Wien, Johannes Kepler Universitat, Atominstitut der
Osterreichischen Universitaten, Technische Universitat Graz , Budapest
University) "Ferromagnetic decoration in metal-semiconductor separated
and ferrocene functionalized single-walled carbon nanotubes"
IWEPNM2012, Austria, 2012/3/6

111. Maki Shimizu, Shunjiro Fujii, Huaping Liu, Yasuhiro Ito, Takeshi Tanaka,
Hiromichi Kataura (AIST) "Inuence of the surfactants on the performance
of SWCNT thin film transistors" 26th International Winterschool on
Electronic Properties of Novel Materials IWEPNM), Austria, 2012/3/8

112. Markus Sauer, Hidetsugu Shiozawa, Paola Ayala, Georgina Ruiz Soria,
Xianjie Liu, Alexander Chernov, Kazuhiro Yanagi, Hiromichi Kataura,
Stefan Krause ( University of Vienna, Bessy II, Tokyo Metropolitan
University, AIST)
"A Resonance photoemission study of the electronic structure of metallicity
sorted ferrocene filled SWCNT", IWEPNM2012 Austria 2012/3/9

113. EAE | AWz, R PHAEI T BN BEES . A LE (R
WA, AIST), 13C NMR & x #RalHTi2E5 C60 B —RvR-2 @ h—Ro )/ F =
— 7 BEWLRIROMISE | 42 BT T —L e ) F a—T T TT 2RV RY
UA BUNKE, 2012453 A 6-8 H (3 A 6 H¥HE)

114. AR SRR, FA-aods ., PHIE RS, gnRTEAL, Mg, FrifsliE, =
JEE RN Z . CEEP R BOR, R KT, AIST) |, [43 7NEl rlhe7s Hifg o —
R T ) Fa=T DE—ATVT /), 5 42 BIT7T7—L T/ Fa—T 07
TG TR YT L, FOLKR, 201243 H 6-8 H (3 A 7 HFEK)

115. L, Mifnz, BEEEE: . FilgkE ., AREE, R0k, MTIE KA, 2% 1B,
VA, E A B, T AR R O R R, AIST),
RESRIR N — AR T ) F2a— T REEORIEH 42 [MT7T7—L T ) Fa—
T TTT BT R N FURE, 201243 H 6-8 H (3 H 8 HER)

116. &EpE, MMEFIZ , IR 1@ R - ERE S TR RO M (AR
HRO AT A NHERLRFECTONC R A LT KOS A28 ), 55 42 m7T—1
ST a— T TIT 2 BT UYL BRRT, 201243 H 6-8 H (3 A
8 H¥EHK)

117. ‘¥ &, |fott, MR, Ail5AE (AIST), "Purification of metallic
single-wall carbon nanotubes using an agarose gel column", & 42 [f] 75—
Ly e F ) Fa—TTT77xr MEVURY A, KK, {AR—IL,
2012/3/8

118. iR B, KAREKR, MRS, AHER, BAE, HES, WIRE, KHEf#E
&, WE KA, IR, PIRFESC, AR, o6, SR, BB, AKX
BT, 2 DHER (il R H) [CoMoCAT {5 TH RS-t —AR 2/
Fa—T7 OINE T4 6T H AR A E RS (BAVE FE K7 i

- 48 -



Fp L RA (KBTI =) 2012 4 3 H 24 H—27 H) (24 HFK)

119. @B, BRER, IR, A8 Az (E RS D),

(BT A MER R BN L DRI CIAD Zh A o # T AD WV B FATRER )
% 67 [al H A B RO (BT 7 R0 b Ji 2 2 o S X CORBRORT 8 5
). 201243 A 24 H—27 H) (27 A% %K)

120. BARE, KAEK, FRMEIT, $oR R, AHER, PHHET, Mg, HiE
S ORI ST, SELRRR, AR, e, Ok mE L, JEKRA, AEEY, & H
e, AR BT, A PR (R R ) L [ e S O R B g — R
)T a—=T b @A —RF )T a—T OIEREZOIE 436 5 67 [BIH A
W 2 AR OR 2 (B S 778 b I3 o S CRIRRF P 5 7)) | 2012 4 3
H 24 H—27 H)

121. - BRYRES, M U, vl B, AV 943 (TASC, AIST) [ —RF/
F o —7 A A BT IO BG FE L D A | 55 1 1R A 1 R KRG AR it D < V3
PXAFgEs  PERIFOIEF RGBS L ORTY A 2012/6/11

122. KAEEVET-, NERRG A, FrifskiE, & H W5 (AIST) "Dispersibility tuning of
single-walled carbon nanotubes by photocyclization of a water-soluble

stilbene as an efficient dispersant" The 2nd symposium on carbon
nanoforms, 2<%, 2012/7/10

123. Zongfan Duan, & 21R8F, B)I1 F4&d, B HE—BF, &0 ¥, FifslE,
Gaoyang Zhao, FEliZe3 (Xi'an University of Technology, Nihon University,
AIST) "Flexible Organic Solar Cells Based on Spin-Coated Blend Films of a
Phenylene&#8211;Thiophene Oligomer Derivative and PCBM" KdJF
(Korea-Japan Joint Forum) International Conference on organic Materials
for Electronics and Photonics 2012 (KJF2012) Sendai, Japan,2012/8/30

124. AKH Foth, I, OIF0ZE, BEES(EARKFEHA) "Thermoelectric Power
of Metallic and Semiconducting Single-Wall Carbon Nanotube
Buckypaper". & 43 [B]77—L ) ) Fa—T T T7T7 2GRV T A K
bR, 2012429 A 57 HO A 6 HFRK)

125. [(LE S, hIE i /Rl iz BEE B PR AL mA BRGEER TR
50, TR IERIEIC LD BA T A MR (ZTC) ORFJE) . 5 43 mI77—L
VP ) TFa—T I TT7 =BT R A FAEKR Y 201249 A 5-TH(9 A
7 HHER)

126. FW i@, AH Foz, I thor. mh R BEE B TR FEEL RA BRGE
B RRD) . [B T4 M B LS K DB HIE L O 5 AR EE
W ABEITTF—L e F ) Fa—T I IT BT R A ALK, 2012 4
9H57THOHATHRER)

127. & A bR 2. Ko R, M g, BEE B M s (E AR R
5O D477 411, 10)8EH—R T/ Fa—T~D C60 /T DINEL],
WA BT TF—L o F ) F a—T I IT BT URYT A ALK, 2012 4
9H57THOHATHRER)

128. ‘o £, mHLt:, ARiELE (AIST) "Thermodynamics of the interaction
of carbon nanotubes with hydrogels in SDS solutions: Toward
understanding metal/semiconductor separation”

H A3 [T T —L e ) Fa—T  ITT 2BV R YT A, AL RNy
PNA ALK E AR RS )INFKR—IL, 2012/9/5

129. HFE, FHE, P, B Uiz, BREE (a7 HUR) |
(g —R T ) Fa—T7 % W —IRTHENEIR DR | A AR Y4 2012
TR BIRENL R, 201249 A 18-21 A (9 A 18 A%RK)

130. [LIHEEST, IR BREE FERPER, A (R ) | TR R 3L

- 49 -



EICEDBA T AR (ZTC) DWFZE] . A AMEL 2 2012 FFIKFRE | B
IEENL RS, 201249 A 18-21 H. 9 H 18 A

131. Masatoshi Kawai, Haruka Kyakuno, Takuya Suzuki, Toru Igarashi,
Hironori Suzuki (TMU), Toshiya Okazaki, Hiromichi Kataura (AIST),
Kazuhiro Yanagi (TMU), “Single Chirality Extraction of Single-Wall
Carbon Nanotubes for the Encapsulation of Organic Molecules”, 2012 A3
Symposium of Emerging Materials: Nanomaterials for Energy and
Environments, Tohoku University Sendai, Japan, 2012/10/29.

132. Atsushi Hirano, Takeshi Tanaka, Hiromichi Kataura (AIST),
“Thermodynamics of metal/semiconductor separation of carbon nanotubes
using hydrogels”, 2012 A3 Symposium of Emerging Materials:
Nanomaterials for Energy and Environments, Tohoku University Sendai,
Japan, 2012/10/29.

133. Huaping Liu, Yasuko Urabe, Takeshi Tanaka, Hiromichi Kataura (AIST),
“Gel Chromatography with Temperature Control for High-Efficient
Separation of Single-Chirality Carbon Nanotubes”, 2012 A3 Symposium of
Emerging Materials: Nanomaterials for Energy and Environments,
Tohoku University Sendai, Japan, 2012/10/29.

134. Antonio Briones-Leon, Paola Ayala (Univ. Vienna), Xianjie Liu (Linkoping
Univ.), Hiromichi Kataura (AIST), Kazuhiro Yanagi (TMU), Eugen
Weschke (BESSY), Michael Eisterer, Thomas Pichler, Hidetsugu Shiozawa
(Univ. Vienna), “Magnetic properties of 1D metal compounds encapsulated
in single-walled carbon nanotubes”, XXVIIth International Winterschool
on Electronic Properties of Novel Materials (IWEPNM2013), Kirchberg,
Austria, 2013/3/4.

135. Shunjiro Fujii, Takeshi Tanaka, Hiromichi Kataura (AIST), “High-
efficiency flexible organic solar cells using single-wall carbon nanotube
thin films as transparent conducting anodes”, XXVIIth International
Winterschool on Electronic Properties of Novel Materials IWEPNM2013),
Kirchberg, Austria, 2013.3.4.

136. Yasuhiro Ito, Shunjiro Fujii, Maki Shimizu, Takeshi Tanaka, Hiromichi
Kataura, “CMOS inverters fabricated from semiconducting SWCNTs
encapsulating n- and p-type dopant molecules”, XXVIIth International
Winterschool on Electronic Properties of Novel Materials IWEPNM2013),
Kirchberg, Austria, 2013/3/5.

137. Markus Sauer, Hidetsugu Shiozawa (Univ. Vienna), Hiromichi Kataura
(AIST), Kazuhiro Yanagi (TMU), Paola Ayala, Thomas Pichler (Univ.
Vienna), “Disentangling the nature of the metallic ground state in
functionalised SWCNT bundles”, XXVIIth International Winterschool on
Electronic Properties of Novel Materials IWEPNM2013), Kirchberg,
Austria, 2013/3/7.

138. Markus Sauer, Hidetsugu Shiozawa, Paola Ayala (Univ. Vienna),
Hiromichi Kataura (AIST), Kazuhiro Yanagi (TMU), Stefan Krause
(BESSY), Thomas Pichler (Univ. Vienna), “Discerning the electronic
properties of FeCls intercalated metallicity sorted single-walled carbon
nanotubes”, XXVIIth International Winterschool on Electronic Properties
of Novel Materials IWEPNM2013), Kirchberg, Austria, 2013/3/7.

139. Maki Shimizu, Shunjiro Fujii, Huaping Liu, Yashuhiro Ito, Takeshi
Tanaka, Hiromichi Kataura (AIST), “Fabrication of homogeneous thin
films of single wall carbon nanotube towards even quality field effect
transistors”, XXVIIth International Winterschool on Electronic Properties
of Novel Materials IWEPNM2013), Kirchberg, Austria, 2013/3/7.

- 50 -



140. Tadera Shin, Haruka Kyakuno, Yusuke Nakai, Kazuhiro Yanagi (& #5 K
%), Yasumitsu Miyata (£ & & K), Hiromichi Kataura (AIST), Yutaka
Maniwa (% #5K%5), “X-ray diffraction profile of highly purified (6,5)
SWCNTS”, & 44 0] 77—V F ) Fa—T TITT BTN T L, B
K2, 2013/3/11.

141. B S0k, MES B, Rl GLE, SAATAIa~ N T 40—k o8 R
J&H =R T ) TFa—T DIATVT 4578, F 44 5] 7T —L S ) TFa—T T
TT BT IRYT L, REURYE, 2013/3/12.

142. R RIRRS (FERRME) , B ZRd, BRI ZE4d, ¥ HE—RK, &1 (AR, H
o o (FERRME), VEIE 283k (A X)), Al 9438 (FEMRAF) TPCBM SIRA R —
RO RER KB OERL 5 44 0] 7T —L ) ) Fa—T ITT7 2
AT RTT L, HEKRYE, 2013/3/138.

(4) N HRg

OEWHEE (71)

1. K7 —LF =T —RF ) F2—T LA BRREZM M . F
i OBLE, BEHE OB, R RER, Rk R, IRNEATEOE N PEEHEIRR GRS
FIT. 2008/6/18. H#iH 2008-158718>>

2. KMFHBEBALOGLIEERE, BES MEfe, = ERi, A KRFPENEE K
SHURC, 2008/12/8. FFfE 2008-311807 >

3. K=K F I Fa—T DL E e BERI T E, B S0t Al 5LiE., 2
HEL NTATBOE N EZERIR G, 2010/2/26, FFFE 2010-042629 >

4, KH—HRF )F 2—T OBERIUTER Y —R T /F2—7 B HEF H
WU Al BLaE . ARNZAT Bk N E E B A FE T, 2010/3/5, FFFE
2010-049766>

5. KA—RF /) Fa—7 DLV E/ BRI L, B S0, Al 5LE., 2
HES IMSIATEOE N PEEFIR AAFZEHT, 2010/6/18, FFFE 2010-139405>

6. K=K T )T a—T ORIy BT IEE B DN oy B g il oL,
H R Sk SN TEOE NEESEEMTR A MFEAT, 2010/8/6, i 2010-177895>

7. KB—RF ) F a—T OWFENEENFENE—R T ) Fa—T B #HEF,
B A SC s, TR EAIE RS AT Bk N PE E AR A BF ST T, 2013/3/26 ., FFE
2013-064895 >

@/ HEE (3 1)

1. KA—=RrF/F2—7OI0FERSBER 7, B S0k i shiE, 2
HESL NTATBOE N EZERITR G WFFEAT. 2010/6/22, 61/344281, K[E >

2. KA—RF I Fa—T OLBERINITER O —R ) ) Fa—7 8| #HEY H
WOt A UH GAGE . MSZAT BIE N BE E B KR A AR T T . 2011/3/8
PCT/JP2011/054968, K[E, #&[E, H[E>

3. KW =R F ) F a—T DLy BT IEE BRI QNS Ay BER % i LI
o o RN AT B e N BE ZE BT R A MF 98 B . 2011/7/20
PCT/JP2011/066436. K[E, F1[E>

\U]IU:E

(B)32H - HuE s
O =%H

K

1. Nano tech XE #plE (HEE) /77 /a0 —RE R -HifF2E nano tech 2008)
2. %5 32 [01(2010 FJ%) ) H B P BT am SCE 2010.9.14

- 51 -



3.

4.

#m 3R 8 : High-Yield Separation of Metallic and Semiconducting Single-Wall
Carbon Nanotubes by Agarose Gel Electrophoresis

fEfii3E : Appl. Phys. Express 1 (2008) 114001

%% :Takeshi Tanaka, Hehua Jin, Yasumitsu Miyata, and Hiromichi Kataura
gk 2 34F: FEBL F LT 43 B OO SCE R 7 R B R 52 - B A E - wFZE 89 . A 9408 - B
Hol | SRk 23F4 A 11 H

B8RIREE (7T —L - /) Fa—T - UI7 54 BIFEEY R23F10A 7TH

5. Poster award of 2011 A3 Symposium of Emerging Materials: Nanomaterials for

Energy & Environments, October, 13-15, 2011, Urumqi, Xindiang, China, &%},
FRk234F10H 15H.

© ~AaICH#E-TVE) HoE

1.

2.

HASEHTE 200842 H 18 B 13kK23M  (nano tech 2008 HEICB+ 53 5)
fARIRF S  ZIREERBL FERIFA AR

NERPESEHTE 200843 H 19 H 7H  (nano tech 2008 HREIZEE T 5L 5)
[CNT A7 Z B3 A @t/ 8 A CNT o Eifil i 5y s L -c 5281 )
PERBAF 7L AV — R A J@ T L KT D — R T )T 2— T e fish TR H 4y i -
B U CHRD TN | REAEFE~DIE A B

fo#iEnE

(1) 200843 H 5 H HTITZEHRE 24m [CNT fifH - &kl 578k

(2) 200843 H 5 H HREEBRE 11m [FERF, 4Rl -8k

(8) 200843 H 5 H fbT¥EH#H 1 [SWCNT % {H 558 |

2009.4.23. H AR5 87 - Ak B B b 1)

W RGeS V— T DRFZERRAT

PEXAIF-JST H[F 7L AV —R: K2 AN CHE D —R T/ F2—7 (SWCNT) O
EEEE RS — IR 7 M iR T2 TR B IR AL D 725 SWCNT %
FEE S7HE— 1. 2011/05/11.

PEHGLF
(1). AHITZEHR, TCNT S HGRES 72T BRI HE | k234 5 1
11 H

(2). BRRpEZEHR], T /T a—7 FEEBNCEBE PERME, B8 AR BHI IS
HJ1.201145 H 18 H

6. Public release: ” Researchers clarify properties of 'confined' water within
single-walled carbon nanotube pores”, date: 22-Jun-2011, American Institute
of Physics

@F DA

1. EHEEF 77 av—ikE R -HilfS# nano tech 2008 & : [ —AR T/ Fa—T
A 712008 4F- 2 A 13— 15 H, BURHE Y7 H A}

(6) R 2 B =1
OERAkITAT TDREER

1.

R 224 FERRE PESE A U BARE R T (R 224F — Rk 26 4R )

MR FAL D% BT DR & - S A el ey =7k

CER234EE LY, NEDO ~BAE MRRFEHSZFER T LGN —R S ) Fa—THE
MRIBRR 7 1= 7 k)

- 592 .



2. O-(c)[ 4B K OB (R D CNTZ RN A BT HH )
@-(a) RBEFIZ Ay BT D HAT OB % |
T CREST O£ ~< BT,

§ 6 BrEEHIm T OTES)

A CREST FEICBMUIZSE T E R ORARY  KFBA, 77 =NV AF 71O TUL,
PERRAF DR PET DAF N T v 77 a s T 50 AEFEA~D OJT FH MBI IS EHL 612, 5
TR T CREM A I CTR B 3 23T, v U T/ S AR DT,

CREST HEMIRIZ, LLF DO NFR T, FERRII T B— KFEMHIR | RAR 7 — ek
FFE B IRAR T —AR 3 IRAR T —WEINRAR Y | KZFFE— [ENL K FB#, KFPiE -,
T =V AS T — A3 (R E)

§7 W

B — R ) Fa—T AL T, F ) F 2T R TIIOT A A ER A B F5 35
Tholo, BEEDOBRRICEREEW 2D, T A ARt R T ol 1
EEEL 724 SWCNT O#tEN 7Ll BICEEL 72 L RIK D — > TH D, LnL,
SWCNT O4yBfE A i BIL T, AR R CTHERITHEIRREL 2 D1TE . KERRENED
M, AR LI O LR L= D, HARDF )77 /0y —h X2 DO —KIZIZeni-0T
T2 MERALTVD,

- 53 -



