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TiE, ARG/, 2L X —EEMEM S DN & O EHTINICR F - ToduE, K-Sk
MED ST X D RTINS R T Z EDBTTH E 2 EZ2R LTz, 2 ODHENINTEET 2 REDfTHID R fa{k
DMENTINC TR T E R WA, ARNEAADECNTICER I BEET 225, GAHERAMIZHEN R 2D
ZRT /AR, VISP SBRI 2R 2 ENTE S, ZOHFEIC K IIEWBNERZ &
GHE TIRE) DO TN 2 2 5612 b IREIMER 2 EITINICRE 2 2 LR3Ik, 2ol LT,
R[RE—AY b2 =2 — MY WG 2EE T 28548100, Kp=a—1+Y / OEEFELE%
MHTE, MHBEELEVEVIREDD & TiEHm L 7.
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WA AR D 2 720, HWEIOYIHFHDOAR~NDFEZITI) Z LIFEETH 5. FOLEOFHE D
EHRIIKEZICR>TETED, BEMOEMZ2 WO 5 2 LDTE 3R H 2. —RICER T DX
BRGNP EZ R D S 1ZBR S v, B2 R - WIGAICE, ZO0R Ty vy VIRV F =D
BRI TR I N2 20 7 =t n L o0 8in g, BB CIRINI AT vy LR F —ITL
72039 A A T =8 L FHEROE 1FI21E “climbing phenomena” &\ 9 BBRFENS DD3H 5, ZiUd,
FHOA Y7L —2avDIRE DS TWHOM O Z LT, 207 =8B BBEA T vy v L
FNEF—DERNE AP —FES INTHhSWVoAILED, ZLTIF>TwokBIlf vy 7L — 3
YEREITEVILDTHSL, ZOBRNDH ZLAICE, KRELAT —LVOFHEREHOW S FICk
BRI D b s L2 IEHEICHEL, Z DR 2 HZEROBIM & L L 72, BURTIZENE Z 0B
REFE—F LT3 EIEFF ARV, HHRD L vk, 2o B9 EERiH AR D A Sagnotti
K & DHFEIZETH 5.

4) FERICKBFTZDTL—VOBAZRICE TSI/ ME (ALEF)

SRR 22 2 KET 2 L PIE D72 Wi 1 0 XGORZE/ZERT 5. 204, /R7% 6t
WBIREDOTRA DM TELR VI IITNE S ANF %D (a7 b)) THRIFNERS KW, Z
D Tayvy vy OREIRIERICEETH 212000 67, BIEDO IO K S HilH < BiE
PHCEBITETLRHIIE T AR, FRCEMFRMEZR LICZ2Nn2HZB L Co 24113 EETHh 2. B
PR BEAIZIZD 7L — v EWEEN B GRS BT 2 BE AR ORNICE IR R IME ., DL —
YOMDBITIRRIIDNTG Y ATa v Ry bEMZZEIRD (BEav 7 b THEDO0ENH XD
HELWLRIOLIZIZE Z2v) S EEEZER L2, ke kay 7 FEMonEED Y b, 20nEE
B (REPEE2E2228) T2HHERDZWHDEEY, I6ICHAEZHOILD 7L -y 2EAT
3L ZNEERTELAHRMEDL D 5. 2 OWRILETH T, REED o ORFARAE (C) D F L iFsui
HTh 5,

5) ETEARICEITZAMVRY Y N VMROERRIE (J6E - /IR)

BTJ1% (QCD) OHEZRIIIIEAMHRIEEDNH 2 LEL 6N T05, ZIUIBIRICHEET 2% A
TE%2 ) OETIFNRERGDOEDPALOEETHS, LI bDTHS, FA%R THE, oz, &
THEN b 2VIRICE S TEBB TS 2 ETE, 2Oy 2UVARIZI—7Y v FMLE /g
TORTENFDT — VGO OTTRADRR LR (L VAV FUR) ICX>oTRliddn s LEL 5
NTHLEDT, A VAV P VEIREMIEND, FEiZA VAP v b IR E 2RISR 22 D DT,
ZHUEFEBRIICHEESI N2 DT R\, A VAV ¥ b VARG EUZ EXMARIN b DTH %
PRBEABICE SONTICHEICHH L, CoRBH2ELLEE, ZNED K ) 5 THEE
TELDPEEET LI EVRSHOPETH %, Fi2 LHC IEBIEMETH L 2 L2 HBEL T, 2
DOMEER 2 FH O FEBRTOBEEIC DWW TEZEL, BHETHIUIERDT I 2L —2arzfTH) 2 Edb5
BOHETH 5.

2. MREE
1) #X

Noriaki Kitazawa and Augusto Sagnotti, Pre-Inflationary Clues from String Theory?, Journal of Cos-
mology and Astroparticle Physics 04 (2014) 017.
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@ JPS-KPS joint meeting, April 24 , 2013, Daejeon, South Korea
O. Yasuda: Recent status of neutrino oscillation phenomenology (Invited talk)

@® INTERNATIONAL SCHOOL OF NUCLEAR PHYSICS, 35th Course September 16-24, 2013,
Erice-Sicily, Italy

O. Yasuda: Constraints on non-standard interactions by atmospheric neutrinos
@® PASCOS2013 November 20-26, 2013, Taipei, Taiwan
O. Yasuda: An analytical treatment of neutrino oscillation probabilities (invited talk)

@ A topical conference on elementary particle physics and cosmology (Miami2013), December 12-18,
2013, Fort Lauderdale, Florida, USA

O. Yasuda: Non-standard flavor-dependent interactions and atmospheric neutrinos
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The research activities of the Laboratory members during the academic year 2013/2014 were in the
two different directions (on the two different subjects):

(i) construction of the new inflationary models in the supergravity theory, which are to be consistent
with the WMAP and PLANCK measurements,

(ii) making progress in the theory of integrable systems, such as Hirota-Miwa equation, by the use
of integrable maps and the (triangulated) category theory.

The first approach belongs to Theoretical Physics and Theory of Gravity, being closely related
to current physical observations (phenomenology). The second approach belongs to Mathematical
Physics and is more abstract.

The research of (i) was supported by the Norwegian Research Council (RCN) under the Norway-
Japan (RCN-JSPS) bilateral agreement for joint research with the Laboratory of Professor A. Raklev
at the University of Oslo (7 b 7). The research of (ii) was supported by the TMU scholarship (75#£).

(i) In particular, we extended the f(R) gravity action by including a generic dependence upon
the Weyl tensor, and further generalized it to the supergravity theory by using the super-curvature
and super-Weyl chiral superfields in N=1 chiral curved superspace. Our (super)gravitational actions
are the meaningful extensions of the phenomenological f(R) gravity and its locally supersymmetric
generalization towards their ultra-violet completion and their embedding into superstring theories. The
proposed actions can be used for studies of cosmological perturbations and gravitational instabilities
due to a nonvanishing Weyl tensor in gravity and supergravity.

An N =1 Poincare supergravity action, which is suitable for describing the Starobinsky inflation,
was proposed. It extends f(R) gravity to supergravity in its old-minimal version. The action is
parameterized by a single holomorphic potential and a single non-holomorphic potential, and can be
dualized into the standard matter-coupled supergravity action, with the ”matter” given by two chiral
superfields. The action extends the earlier proposals for embedding the Starobinsky inflation into
supergravity, and can be further generalized to include quantum corrections to the inflation. Our
approach assumes the gravitational origin of inflaton and quintessence in the context of supergravity,
by using a single chiral scalar curvature superfield.

We studied three types of the old-minimal higher-derivative supergravity theories extending the f(R)
gravity, towards their use for the inflationary model building in supergravity, by using both superfields
and their field components. In the curved superspace all those theories are described in terms of a
single chiral scalar curvature superfeld. Each of those theories can be dualized into a matter-coupled
supergravity without higher derivatives. The first type is parameterized by a single non-holomorphic
potential, and gives rise to the dual matter-coupled supergravities with two dynamical chiral matter
superfields having a no-scale Kaehler potential. We find that a generic potential generates both
the (R + R?) gravity and the non-minimal coupling of the propagating complex scalar field to the
R, which are needed for the Starobinsky and Higgs inflation, respectively. We found the general
conditions for the Starobinsky inflation and computed the inflaton mass. The second type is given by

the chiral supergravity actions whose N = 1 superfield Lagrangian F(R, X) also depends upon the
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chiral projection 2 of the anti-chiral superfield of R. We found that the actions of the second type
always give rise to ghosts. We also revisited the F'(R) supergravity actions of the third type (without
the X-dependence) with a reduced number of the extra physical degrees of freedom, comprising a
single chiral matter superfeld with a no-scale Kaehler potential.

(ii) We proposed to characterize the Hirota-Miwa equation by means of the theory of triangulated
category. We provided the arguments to support the idea. In particular, we showed in detail how the
singularity confinement, a phenomenon which was proposed to characterize integrable maps, can be
associated with the projective resolution of the triangulated category.

We demonstrated that the invariant varieties of periodic points (IVPP) of all periods of the three-
dimensional Lotka-Volterra map can be derived iteratively from the singularity confinement (SC). The
method can be applied to any integrable map of dimension d only when the number of the invariants
p equals to d — 1. We proposed a new algorithm of the derivation which can be used in the cases
d/2 < p < d— 2. Applying this algorithm to the 3-point Toda map, we derived a series of its IVPP’s.

When a non-integrable rational map changes to an integrable one continuously, we showed that
a large part of the Julia set of the map approaches indeterminate points (IDP) of the map along

algebraic curves. Those IDPs are the singular loci of the curves.
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S. V. Ketov, T. Terada, New Actions for Modified Gravity and Supergravity, JHEP 1307 (2013) 127,
15 pages

S. V. Ketov, Supergravity and Early Universe: the Meeting Point of Cosmology and High-Energy
Physics, Int. J. Mod. Phys. A28 (2013) 1330021 (Invited Review), 53 pages

S. V. Ketov, On the supersymmetrization of inflation in f(R) gravity, PTEP 2013 123B04, 9 pages

S. V. Ketov, T. Terada, Old-minimal supergravity models of inflation, JHEP 1312 (2013) 040, 24
pages

T. Yumibayashi, S. Saito, Y. Wakimoto, Derivation of invariant varieties of periodic points from
singularity confinement in the case of Toda map, Phys. Lett. A378 (2014) 480-484

S. Saito, T. Yumibayashi, Y. Wakimoto, Singularity confinement and projective resolution of triangu-
lated category, PTEP 2 (2014) 023A08, 24 pages
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113, JUMNRSAICH AE5ErT, 2014 43 H
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@ Sergey Ketov: PLANCK mission, Starobinsky inflation and its realization in old-minimal super-
gravity, December 2-4, 2013 (Kavli IPMU, HERZZMF ¥ 28 R), invited talk
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1. AREHOHE

T FIVEACEEI - SOSYBULAIRE AR KRB, WAEBIE) & L HHERAHEBIZ T H 2 HifL
R O KRBT EAEWIE R & bl RN 2R L oo, HMAEZR- L DT v R
B 3o, A A ERZ L E LT - 2T YEE ORI 2 ICHEE L Tw 5.

1) #ERAAVERY VI ZRAWRFRFOER - BAHABEDIHE

AL A VBBV v 7%, ANA & v OBl Z #ESOATITIA A VERY Y I Th D, ik
DWW OB EHEE L T Albl A & v OB RICEIT 2 Hlf % FBIc R L, o rie &t
ERDTRI IAY—AF v 2 ERUEERTE 20BRAKOFMTH 5. RYEREOHENA 4 v Bk
) 2" TMU E-ring T, WEEREICHI EHeE, TS TWEALEHIK - WALV — 7 & DHFRFED b
&, VI7ARY—AFRINLERGTTA Z v DO NERE X OFmlllEZ{T-o 7.
(1) BEERKEZ 7 A7 —AA 4 v B I ORIWKFEAA 4 v o Fa - 5HE -

ERZEMEICBLTBIISNTW AT A A VICBL T, Z OB FBUEEC RS EBUmE 2 £ D mHbE
PRk DI-0, ThF THEBERKIWKEAS A v 2EBLEFRBIC X 2HFG2MELTEL, 14~
JHTeER SN0l 4+ g, IMIGTA LY Th Db DODERTIRBIIEREICH S, Zns
STEAF VI, HHEONTBIC—HEZ S RN 2L ¥ —2H»T Y BREDORVIKERT
B UEE CREALE ) 2T 2 o TE D, 2 OBEE B X BRI AE > TRy
FA X VEIRTIETHEL, KRICRZ OB kb EeEZ6N5, 2F), oTOEFBEHc X A&
RS B YR O RZ(LIE Z2 D F-om iR 2 im < Kd 2, ZngE T, ESRIKEY 7 A
F—BA X v Cqg BIOKEMMA A v CeH™ I2DWT L —4 —EHT X > TMEN L 725% O 1 BifEs
EZRBIHT 2 2 L T2 omilEfRE R, C; TRREMLD T OIRE) = %)L ¥ —»r FINE T O il = %
WX —NEWNTHIE I NS 2 LI K> THT OB TR § 2 FAEMERIE L, s T0E
TEBICLDEHED 10 512 LR OmHEZ 2 THFEEOGER) 22 5 2 L0k o7, 2o T
AOGEME (HMEZ RV X —DEIREZ RO T—MRICEZ D ) 288 Th D, BEFOTFmHEEmt
DAL ST, BEDTTOERA DXL b2 EHZ 0T EMfFI NS, A
FEIE, RUCREY 728 —AAF v C; OWHERZHR, C; LRI THEIOLHEE, LAaoNnd
O HBEFE DN TR I N D KR 2 G, SHBRIIEIBEEO ML —F = EKRE 2 &, e 2
ExfT> T, 618, Cy OHFEHOHBIIC X D M I N 2 80RO EHEBIZ 1T X<, mEE L
Hor ety 2 7 L DBHFICE T L 72,

Ft, REIITAY DO RIE7 7 A —BA > Aly OAEE L O HEREIH 21T\, BT
BBEEERE OB L7z, Cat A A v DA, ERICHDEIIL, TH6135B L —F—H2Hw»
7oA F v OEBHIFEEFFEICH V2 FETH 5.

(2) W& A A > + 7 v TRIMA KRBT A A VAT AT L DR -

KEFTA AV EEDIdDIL 7 b AT L—A 4> (BSI) B L, A4 YR8 EST-olm
L - RESHZHWE LA AV 7y 77H2AEL Tws, SHEEDWEEEIC S AFHA 4 v &
MW ED7zd, ESINS F7y 72ELTY VI NEBEAT LA 4 VEEMFRERZ R LT, A4 Uik
BEREENTI A=Y DR ITo7. ZOFER, ) A AV EF Ty ZTICBVWTEBRICA AV ZEALAD
21-ODELBANG —THBTD 7y TINTA T VDB Ty THANERIFE T E, i)
FT oy TENTAF L RBHRBRICH EMT O ICHELRRNE, Z0BOERY v 7 AT R
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MEEDNRIAT A T O o722 8, 3L 7. ZoOREZ BRI XL, BEOYE—(Lx PEED
WREZITo 7,

2) BMEA A DBHBTRS

1996 £ O FHIE R D © O X BB A3 ROSAT 212 & - T S T DOk, KEEBRICH 0 IcE %
N2 EILRLATIA A > 235 22 M O Az h Y & 5229 2 BRICHR X BR2 00§ 2 iR 0y i P Bl
DI THEHSINS X )12k, 2ol ERBESFETYHEFIC L > TiibhTEk, FHTHHAIS
250013 1~ms FRE D F 2 KO ZE Gl FCTh 5 2 L MmN PRI N 523, KRR X B
km/s Tdh % 72 I TR TEEHIR 2 BT 2 72 01 iE, 28I X - TR L 72 hiidikEn 4 4+ v % 1~
km BEIIRIT IR TIR S, 65T, ROERE TR 2B T 2720134 A Iy T
Z O THROWHEEIC RIGHEN T 2 083 H 5, 22 TAA Y F Iy 7THEMNCR T Tw 2 EE RO
HEMEFLDOW 1245 T Kingdon + 7 v 7ZBFE L7, £/, MOMBEETOXFITIED T O ICEHBAD
RS THEREZ I L R AR AL D GE OB E2 M L 72, RIS 2 02 D 2B O R EEHiT 2 /4 1
L, 200%EZEHRICHERL TEHAMiA A VBRI E — L 7 4 e L7z, #tiERIC OT—He
E2e 7 EOFEE TV, RIARRIEERIC X 5 T 5-20 nm FREE OGS IMEIEIC 35 1) 2 5% FEERICHI
EY D I L7, £72 1-5 nm O X AR BT ORHiidsH H > T 23, FHERE D 1A T
W3 EEZ%. KingdonIA A4 v b F v 7OBRISEERIGE» 572720, L OLEERRICE-T
1078 Pa DEEZEDNEN TE 2 L DMERICH T > T %, SREE IR (A) ORAKFEEIC
Wt b0, WEHETH A4 F 7y 71T X 2 MELERBOEM & 55 X #ER OB HRIR T 5.

—77, BWRlG 77 A<M T —2 L LT, BKGHFOBEMTH 25 v 7 AT VBT 351
T — 8 DUEEDS AR THEA TV 5, HARTIRKEAERHENIRITON FREEzZ L L L 7%
F— 5032011 0 S MR S 4, AWITEE b BRI X 2845 v T AT v A A v DEBBERDOH
L L TwD, KIEEIE W(CO)s DX E ECR ZAlliA A4 Y IRISEA L THEKL 72 WIBH iIZDown T
Oy & DFFITE T 2 BT SHSOGITHE S Wi SV T OFOCBIN 21T > 72, 59V iR 235 % 15 nm
ZHul &9 % UTA (unresolved transition array) OB L7223, BEmINZ2NE S D72 IER D
FEICIERE > TR,

3) BB LSRR A VBBIE

WIRERD 5 VIZRENY 7 LK > THAITE 2BEEEE L HC T, KRNY 7 254881 5
AFUBEHEZIELTVS, ZIHFERXH X=C,N,0,n=1-3) L WHIBOFTTA Ao
WTHIEZRfT> T E/D, AREEIENH ISHEHL, n=1-4 OBBEEHEICHkKL 72, NH; 7 1%
BIHEET2L, n=1-3DAFVERITLRBEEDA AV HERL, A4 VIFENET NH] & NH; A
29 % & NHf OERBIFCE L6 Th 5, FHEICIE, TOBMED NHf OERICIZERES Lo
7203, n=1-3D3FMEDITTA A VIOV TE, WEERRE (77 K) © He KA HIc B 2 BEE
DRFHIZMEDT AT, A F VY BEIEZ, 4y P ERED L OMEEART Y v Ltk >
WESN, BHEE E LXBROREE N O E/N PRI VX—DIEE L 250, SUFE %A
LZETHEL E/N THIUZE, BEEOHEIZFALCICR 20058 TH 5. SEEOMETH, E/N D
BI% L L COBBIEIIMAZFED, MADEIIZTTA A v ORMENT A X, WK%EbD E/N 13K
TR Ty YLD (FENE) ESISHIBT 5 52 % EEENICIZIBTE 2R TH - 7.

4) 1A VBBEST

2010 FFEED 6 BIEEESEMEHT 2 il & L 7 LA OMEREREGERAIS 2 7 A DOFFE) &) 7ay =
ML Tw3, ZOWEOENIZ, A A4 BB N2 A L CORGIEH T (chemical warfare
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agent) Z M T 2HEDOFRMICH 5. BEAKIZEREAIL L LT, RAhcan FEIC k> TERL
7oA F v EFHPFFRRICE > THEZREICETHE, HEaWZ2iT-o% LT, ZhzhoA 4 Bk
ZUET 2EEOMAELZ L L T 5, RIEEIIAFFFARB LA T VLV AROBR%ZITIH 2 LT,
BEAXRY FLRRIERE AR 7 MV oigim L2 #EmR L7z, 2 Of5E, @EE O KK ppm AT L
DEFNTORWED NH; 25, MERICAEKT % H3OF LIET % 2 &TNHf 2WREICHEEI NS
EDHREIC I o 7, F e, BMERDTA T ORGP TOBEIEZ, RN FRRT v v V2K
L CHERIEIC X > TR 2 70 7 7 ABFIC ORI L, EHIE & ERmN R L L THIE L Tor
THEEIZ O W CGEam B IC 72 o 7z,

5) BESMHEAA>OIE—L Y FEIBFEOHR

Bk b 288 2l A v E, AR T v VRIREIES & LKL 5. 2 OREIED A
A X VDR TRV =L KT 5 L&, BN HESN, ae—L v LR &
ENTV3) | RIEELTH 7D 400 MeV D 1l AHEE 1% FERHERIC b DKFEA 4 v %
Lpm J5 Si BRE SEEI I X 9, ASA A v ISR T 2RO AEEZERE L s, WA 4D
AT, R X R & B3 2 EERISL & 5 E i\ T T o 7z,
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75 (K, 1,m)=(1,1,0) THE SN 2 5L 2 T 3KER AT £ 4 v o 1s BEHEN O
T 2pg 0 WERZIC 3RTTILIINEE L, 5l ST 2pg )0 MRS 3s, 3d HERLA (k,1,m) = (0,8, m)(m =
—2,0,2) THE I N A EMAACS 2 F» T 3Ok U7z, 2 OS5 T CldtgsE LR SR O
7 —RBCR I LT, RERAER B L 25 i) THRGIEIRIR 2 K5, € TRidEIRER O Arl™
AZXVEEERYEEGEZENT 2 L, 22 nOLBICRAT2EADOE =7 LIEOVE -7 OFEL D
PEHIZ N, ZHudn = 2,3 T NOHEMITHIL S N7 5E DRI T & DEZEIC X 54 4 v{hdshy
KT 27-0TH5, —HT, B XHETH % n =245 D Lyman oX SROWNREZ BT 2 &, i
BID 1s — 2pg 0 EBITHNIET ZMMADE— 21X LT, 2 HIVBSMAF T CTld v — 27 Oicifiic A28l
N2 LI RN 707 7 A VBBHIS N, Zad, I L L 2psje — 3s/3d DB & > Tl
X BRDFEEITD % 2pg)0 DR E 2 L — a2 VDA L7 2 LIS L TE D, Ladder B 2 Hiik
WEIZ & 2 SRR BB A D SR I HERR S /e,

(2) 2 RouHLIR i % i > 7- MELERABA K: 391 MeV /u H-like Arl™ 1s — n=2:

3 RICHMEIR & IR, HF v 2V v 7S TICE T 5 2 OB T, fNERESICX S
DC ¥ 2 ¥ )V 7 BIRDIRE 82 F 7. n= 2 ¥60E, s HAMEHIIMA TESITKEL T4 ARD
WA HT 2, sz e 282, MENFESIOEC THR L n=2 22 VX ML Z N
ZNDRED 25, 2p R DRI D BA DML 2. faodisg, 2p KriE 10 fs BREOFMT
Whe 3 % —77, 2s AT I3 2B TH 272D 3.5 ns L VI RVWHEMEZRIL, I mBEE—L & L TR
195, 22T, HLlESFENENOEST 50 mm OMEIC Sum JEAl 7ELT7 7 A7 A A4 )V EFEL
7o, ZOMETIHEEREE L LT 2s T DAV E R D EIRNICA b3 s, foT7 44 V%8
MTBIEICE>TAFT ML LB TIE 2T DAE 2L —> a vy DAZKMT 2, EETIX, Arl™
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A=Ky F/)F2—7 (CNT), €494, 79—V, HETFEWEREDF ) A—bLT AL XD
WEZET 2WERTIE, NV IZPETIRRS R WEIBRREOIEE BN S, K7L —7Tlk, DL
)T ) BEEVERICEB VT, FiHPEO®R L 2 ORI 2 DSR4 O Tik% v TifgE L
T3, 2013 FED T LM - BEEIHOMIEIIUTOLEN TH 5.

1) 5=, BZHREBH—RYF/F1—TOEEDME

HiJgh—Kr v+ F2—7 (SWCNT) D&, A4 7 VIEEETEN S OO (n,m) ITX D
HETZS, (nm) 25252 8ICKDF2—7EREREDHEEDIZD, ZOETIRED —FIITPRE S
N5, 7221, n-m D3 DEHD SWONT 3@, fho b DIFEAERE %2, L7235 TSWCNT
DEAEYIERZEICE L TE, H—f85D SWCNT 2£32 2 LM CEHEE L 2525, 20D X9 il
RERTIITON TR, K7V —7"TlF, @BEMLPEEFRND EL 60N S 117z SWCNT %
FEMUSWONT, XS (5% @ SWCNT 23Ef S 7z b 02 = SWCNT & WEQ,
Co DR ER L, ZDWEEYIEONIEZIT> T3,

SAEREE, SEWIEREDS 1.4 nm FEE O S SWONT SEHZ D W T EBVEM o 217> 7. P&
R SWCNT & & @M SWCNT OiRAZZ Z 72 SWCNT 7 4 )V A% T¥ — Xy 7 {550% HlE
L7z, AR SWCNT OHEIGDHZ 2 &L ¥ —Xy ZREBUSHFICH R L, Sl EEARR SWCNT
7 4 VAT, TR BigTez SMEHCVLET 2 170 uV/K &2 2 2 R L7z, F£, 2 OFBIHGE
& LT SWCNT Jfiic & 2 BGieE N RAEDEETH 5 2 L2 ERML 72, (KRHBLH)

(a) — T 1 T T T T T T T T T T T T T T
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g anl
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O?_: L L 1 L L L 1 L L L 1 L L L 1 L L L
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HEARISWCNTD EEER

AR SWONT B X 2876 ClE,  $5%4(6,5) 2L 72 SWONT B LU (6,6) & (7,4) Z WL
7o &JER SWCONT iREHZ D W CTOM AR XFRIBIPT (XRD) 8% — > I L, XRD %4 SWCNT
Bz F 5 SWCNT O ZGHIli§ 2 5k LTAMTH S Z L2/ L7z, 512, SWCNT @
FEIC O T OFMAERPEOND Z L39ho7, FEB, (6,5) SWCNT X/ 772> )Rvydu—
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L7y TREGE X DRI FTHNCH 1%REL R, Fa—THiFRNIZL BnI EavnSns, Ot
BLE0)

2) HIRZERDK

KiZHoWs & ZAITHET 5. HEe 8, BAENEPREH, FHEMIIS ZAHEET S, KitI|<
HYSNIWETHSE, LPLZOREIIREARDTICHSDIZINT WS EITVWAZR, 2NV T DK
DARIIF 2D 2 LEZ6NT WD, FEEKEEEEKRKTHS, o2 HEDKICED 25 2 iR
RS IRE I, 4 °C TEENPRRICER S5 EDKOEFEORFICOVWTHEMIN TS, DX
9 7KL, 7 22N S B I AR RIS N EETICB L THHEL, BARICE T S
e R BRICB TR %82 Ho Tw 3, Mzl oKOBEIE, 7o b o ARERPHH
EER 2 EOBFICB W THEETH B,

KRAEEE, SWCNT XA 74 FEMRE (ZTC) 2 D) ) fEEWEEZ T, JHTFATZ =1L 5N
L7 SRS 2 B BN O ROV 2 T 5 7. ZTC NDKIZ 200 K LT £ TRIAITH D, &
HTIE L 7K EFRRICEEERN TS 255, 220 KO T CIMEEENRA L 2D, X512 150 Kk
FEUTTH I AEBEZRT 2 /B L. 2087 2EBIE, B &R DD TN LB RO
ZLOTIEDNEMINS, LA VL—7TIF, K\ SWCNT (EEH 1.5 nm FED ) 128 W,
SWCNT I & N7 KDMEIR THRTICHEE S % wet-dry I8 2R T 2 E 2B L T3, KRIERE,
Z D wet-dry BB O WM X 2 1B 2R A2, F72K0» SWONT NOKDE % XRD FEERIC X
DA, wet-dry BRSPS DR 2 BGT L, wet-dry B 0NR-IRIATS & B5E2ICBRHE L Ty 2 AJREM: D&
S e, (R RSO

3) F/HEEMEOBTFRES L OHRESIE (NMR) & 3HE

XV MEIBER CpAy, Fu Y7 728 —[EE, SWCNT % EDEIREZHS 22T % HIVTHE
)70 —7Tdh s NMRIC X BH9E21T> T\ 5, REEIL, RO X ) BEEAMYZREL 72K
VW SWONT skl T, BC-NMR MIEZTo7, A USRI ZIE L, 1 udERE D
WIK-Zv T4 v —NETFREZGT 2 L 2R L.

4) 2 RTITHERICK T 2ATOBEOFERMR & YMHEER

TRITCIEICE T 2T a AL, EATTO-IOUREDIERIC X 5, FELVIEOFHIISN - &

FNA A NGO SN B8 L WERITER L WA B, DX ) BEIIUEEZFEET 50, bh
biux, 777 zv2&EUFVH, BLXOHEOBRESESY A hvas -4 F (TMD) 2 Hwic~T
OSSO EELE & RS - WEIC O LTI ZED T2, SR, HED WSy 8 X T MoS, 725
7% 5 ~NT OEEDORIT D TERR & FHliZ2 D T E 7, KRz, REZ WSy % MoSy D Kt DB
B2 L, o 2o ELZ, FH—HERETT) 2 L2k >T WS2/MoS2 D~ T u it %
BUCHIO T L 72, 2D & ) B oA~ T oy, RHco—RnETH A DFELP pn #
BEHEDTNA R)GH~DRERPIIGF I 5, (FRAEER )

5) BmEY T 7Ty / UKy OIEE & BRTE R E T

757 2y D—RItkmE b REE2 7772 F /7 )Ry (GNR) IF, SBoX vV 7EHE iy
PIREBICER T 2R RAET - WAL D RERTEHZED TS, 20 kI YR, &
WEEEYEZ T 2 GNR BIOERZSR EN T3, ZOMEZ BT 272012, fEl7ak 2T
HEL %2777 2 v DLERIBEIC OO THHN, FEETREE, 77 7 2 v ORIBHDS, BERD
filitECld % K EMRHCR O FEAICKRECKET 2 2 L2 T FERMBBONIHTH S, Tk
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I RIROBIRNE, 77 7 = v OMMIN TR ICBI T 2 EEAMRIC R L EZ s AND, (G
i )
6) EAT ESR IC&3 B’-(BEDT-TTF),ICl, DEFIREE

GBI EEEAR 5-(BEDT-TTF)oICly (& HH, 22 K TR 2l 2 3 Mott #ifik<Td % 23,
8.2 GPa ML O FCABEEM E L TIEE VAL 14.2 K THEEEBEZ R T 2 L2 6FHINT
W5, RIFETIE, WEICE T 28 FIREN EDORARE FIRELZ R L TREINIREICZT 202 T
HTFESRZHOWTHRTWS, 207D, EET (3~10 GPa) WEHO ¥ 2—Ey 77 ELL L
ZHM L7 ESR EBEFEZED TS, CNETICTYELDOMEELT, 1) IV T AFV « =N
4 F (WC), 2) #{tsVar (SisNy) #KLTE7%, WC T80 Fr (18 GPa) % TE%5 % B
TELD, T YENLRDOBUMEN AL V¥ —D7-0I2, ZORRINE ATV ¥ AT 235D R—
A7A4 VDOREBEADEETH-7-. F72, SisNy TIE, mEEMEIC X 2REIZME S 2o 7253%, 80 ton
FHETESIEHITE RS D 7V ELBEN TV 2 HBHERAIN, ZOMEICHLIH > 7. SIEE
i, SigNy XD bR LD D IHEELIREVEMFEINLI P va=T (Zr0y) T v ENLZHWTIIE
MWEZIT-o 72, ZORE, 95 ton FTIMET 2HNTE, MKMEICEZ2DDEZNOR—2AF 4 v DE
AT TIIV 7228, FRITICINA 21E5 2132 2 £ T&E %, [ENEIEZ £7217> T was, ESR M
JERE R O EEHESUR DPPH @ ESR SRMEDORIN S, HEHIBHERED 9 GPa L EL > TWnwb EHEZ S
N5, £7, 30ton (K13 GPa) IZBWT, FER~77 K OREZLLHETE, B-(BEDT-TTF)ICI,
? ESR MIEDIREEI, fERD 7 T 7 NIiZ kb 25 GPa £TE SisNy 7Y ENIZL S 5 GPa D
TFT=F LAV ATV FTHok, R=AT7A4 VDEARIZ, V— FROEKORSK, 5l &ML GTP7 —
2D HISHEINTWS b, SBIIZZ0NOEEZHE L2\, BEKR, ERIF (THEX)
& DILFFTE)

7) BALFEREBRIC & BHE 2o
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1. AREHOHE

T/ REERE SO ZOEE L RICE T 200 - PO ToTws, LT, HEA-F
v+ /) Fa—7 (SWCNT) ZWgemrle LHWT, SWCNTHE, oTHUEAGER BLozn
5 DEEEMIC BT 2 FraPiRE - WEAIR - £liba%E - 7354 A% %, A HEICL 32X v U T
A 2 sl Tk & LT TED TV 5,

1) 7 /BERICEIT 2 & Z DI

MLAEIZ 72 ) SWONT DS Ao ER L, —MR2EFHEZZ %2 SWCNT BMFosio20H 5.
Z DREFR, BFHEE KA L CRE QWG AP S 1, P02tz "d SWCNT %245
ZEDHRIC RS TS, WAD L= REFIREHKGT, v 7y -V - Az u—aDfon =
Ftz 63 5k %2 SWCNT THons Z 2 HeIIL, ZLCxotazERLF F—E Y 7DFiE
ZHWSE Z LIk ) EHIEH R CH 5 2 L ZHO I L TE .,

SWCNT DOYERINIE, —RITEICHk L THET 2IREEBEEOFHUR (7 7 v A — 7R MOE
BRI T 2RI, & & OB SR ISR S LT 2 WERSMEIS IS IFAE § 2 I, O ff
BWTET S, ZNETIE, MiEZ2EEEX ) 7HEACKDFIETRETH 2 2 L2 HLDIC L TE L,
SAERE L, BB OB OV 2SI T 5 2 L2 HEICR 2D 72, SEHMER (4.5¢V)
FHEICHAE S 2N 2 HIH 2 25121%, ek L D RELEMENZE 52 208 EBH -7, L Lk
D35, BRICE WL, BRILERIGOMEZ D, AHEELEIT) 2 LDWREETH 5 2 L3mh oz, Lo
TZDORIER IS 258, KE (- 4 0) ICBWTESILANED TREL B2 Hi/ IS L, KIEIC
B 2 BRICEMEZR T 7, A4 7V T4 ilBHCFIE R T) 2 8Ic kD), BEELRX YY) T
ALY, EHEBORIGRE DR T 2 & &I, Fire R SERIVER IC BT 3 2 & 28
ST L7, HEAX Y THREEDS, RGOSR 20 L BEGAORT 77 A€ v H¥k L
B4 5 2 LIS 7.

R PR SWONT 1, ARVMRZ IR IS I iTHE 22 K & 7 B IZ L3 (TCR fi=-1.4
WK~ ZR-T I E%, HEFIOLEHS IS Lz, APETIE, NE CHDBHFE L TE T34 AfE
2, HEEEDHAEL TELEMER A4 7)) 7 4 PEASWCNT 2flaiAte 2 & T, SHiRTHA
AR DREZ 2, Ho, AR X 2 754 ABER 2 RIMZAEE O 2 To7.. K
I X > T, BEOMBL NS 27 A (TCR ili=2.0 %K') & h BifZx TCRME (-2.6 %K) Zm7
EAEH— A A 5 ) T 4 2B SWCNT R X — ¥ DIERICEII LTz, $A ALtk 3R
HBICKABEEF—EV 7Hilflic kb, TCREZGIEARETHS I E2HE1IT L, £/, RYA S
FEZAY LS X 2BWBEZ B L7277 AF v 75K BICE R0 X —& 2K L 2 RAMRZEE
T1x, BIEFRZEMERER R L, IESMRAED 50mK 2 A2, AROEIROBE S IESHIORETHRET
hrZEEHIZLE (M1) .

2) T/ BERICE T ZETFYME L FOHE
AWFZETIE, FRHRY: MTIEREREA: & ORI X > TR S DU o R 25§ 5. s
X, (AT Z AT B R ISR A B A SWONT 2 A A v P VESR  ERE N7 v PR %

(ECT) Z{E8L L U SEER T s-SWCNT % o 7 e ki = L 7 b u = 7 2 D F % #4E
T3 L2 HEICEZITo T3, FRiZ, PDMS (P XF LRV urxHy) HRADs-SWCNT &
BRI G B OWENL, FEMRE X O A A v 7 VRO M7 A b, PDMS i EToFEFERE X OipiEE
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ZEOTRENE, O=>OHEEERT 2 2 L2 HEHAZED TS, ZOFELE LT, 55E
IZBWT 1 9%DMHfELEZ A ZEFRA S 7 v PRy 2T 2 Z LI L7, ZU DIy —Z -
F LA vEMZK L 72 PDMS #R % B S, TSR P IcB W T, BRSO R
12X > TH7 s-SWONT EIRDIRE #1757, Z DFER, b Wavy 7 RS & 725 72 s-SWCNT
F v FVDGRIEI Lz, FF v 2 LT, MfEET A F 2o 24, 1 9% F TS
72RPLUZBWTSH ON/OFF @i, 8 X OBEIESIZIEElEZRT I 2SI L 7.

3) F/EEEICH T DR S Z DI

WEAREE, & 7 Ptk TiE = o pbied: - BhEdek o & LEC, HEAM SWCNT v b7 — 27 23E K%
=Ry 7R ERT I EEZHSIC L, SEEE, ERHBICK XYY 7HEAGIEICED, €—
Ry 7Rz G ARED £ ) DR 2 R DIEENIE 2T > 7. fiR e L, ER_HEZHWZF v
THEAZED, pM -, BXOERHRENICE =Xy Z7FREEHEITE2 L W) FREZE S 2 EITRY)
L 7.
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