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Development of Electron-Proton Concerted Molecular System
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[1] H. Kamo, A. Ueda, T. Isono, H. Mori et al., Tetrahedron Lett., 53, 4385-4388 (2012).
[2] T. Isono, A. Ueda, H. Mori et al., Nature Commun., 4, 1344(1-6) (2013).
[3] T. Isono, A. Ueda, H. Mori et al., Phys. Rev. Lett., 112, 177201(2014).
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Concerted m-electrons and protons in organic ferroelectrics
Sachio Horiuchi#, Kensuke KobayashiB, Reiji KumaiB, Fumitaka KagawaC, Shoji
Ishbashi?
AAIST., BKEK, CRIKEN

BATIFIRIEEANC L DT A ABUE I & LT B ORI Z BHEL . AHEFEIR O
EIBRRICHY $ATe T, x L, 7= F Vo —27 a7 S BREOREEBS T3, A4
V= VEOB R E NS L AR O BMERESCENMEIRE 12 LA EA LW E L
Too D9 BB 2 A RIZ. 2GRS TIEOLFEMOBHEDF SIZX Y 12
TR S DIMFEEAR O RICE Y | —HEOWERE O IE—WMAHBIIC SOV THRGEEZ 4O TV

Do [H-55dmbp][Hia] [H-dppz][Hca] «-[H-66dmbp][Hca]
ZDE ST ERRoT DN, WAL R E 600 (@) ]
Ve Lz BT = k6,6~ 0 A F L L 400 @% x| FE
ey e e R 200l ¥ 1|< AFE
2,2-EE ) V=g LG TH D, A EFMEN
380K F CHREF SN D, MILOHAEME 3 T
RN e e o~ b -]
R LR, sk e ® e
5 8t . e theory
L, ZRUC kW RY 7 ke =Y  Q 4:. : exp
. . NN . ~ I SR int
FURENTEAEESDEE (P8, o a4 =
Clem?) 733 BT, o B 35 25 27 28 29 30
(PPM) 12 L BB DFER, 7= — L% TR <d>(A)

A AEREDH LS EEL TNDZEAVHIBAL2[1], PEM (2L i nitd fe % AL L7=Z &,
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[1] F. Kagawa, S. Horiuchi, N. Minami, S. Ishibashi, K. Kobayashi, R. Kumai, Y.
Murakami, Y. Tokura, Nano Lett. 14, 239 (2014).
[2] K. Kobayashi, S. Horiuchi et al unpublished.
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Internal Charge Degree of Freedom in the Trimer-type Oxide Insulators
Ryuji Okazaki, Taichi Igarashi, Shun Itou, Hiroki Taniguchi, Ichiro Terasaki
Department of Physics, Nagoya University
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ZOEMEBEIER L REREMAEPEETND I LERELTND,
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EL TV D, sl TIE. EXRECOITREHNROERER L ADE T, MPEIZE TS
MEZBBIR L b T A ~—REEICH R L-NE A BE &L OFBEIC W CEmT 5,

[171Y.Klein et al., Phys. Rev. B 84, 054439 (2011).
[2] T. Igarashi et al., J. Phys. Soc. Jpn. 82, 104603 (2013).
[3] G. Cao et al., Solid State Commun. 113, 657 (2000).
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Designing of magnetic lattices by organic radical crystals and their quantum
magnetic properties
Yuko Hosokoshi,

Department of Physical Science, Osaka Prefecture Univ.

I, B AE R E L TORBBIEAIENER SNTWD, AT 20 3R SR
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MR TR AT o728l 7 v B IIKERT L FRED PR THLINEFEE T
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HEETHRTHO CRTHEREBMNT 2 Z Lok Liz[4],

[1] H. Yamaguchi, S. Nagata, M. Tada, K. Iwase, T. Ono, S. Nishihara, Y. Hosokoshi, T.
Shimokawa, H. Nakano, H. Nojiri, A. Matsuo K. Kindo, and T. Kawakami, Phys. Rev.B,
87, 125120/1-8 (2013).

[2] K. Iwase, H. Yamaguchi, T. Ono, T. Shimokawa, H. Nakano, A. Matsuo, K. Kindo, H.
Nojiri, and Y. Hosokoshi, J. Phys. Soc. Jpn., 82 074719/1-6 (2013).

[3] H. Yamaguchi, A. Toho, K. Iwase, T. Ono, T. Kawakami, T. Shimokawa, A. Matsuo,
and Y. Hosokoshi, J. Phys. Soc. Jpn., 82, 043713/1-5 (2013).

[4] H. Yamaguchi, K. Iwase, T. Ono, T. Shimokawa, H. Nakano, Y. Shimura, N. Kase, S.
Kittaka, T. Sakakibara, T. Kawakami, and Y. Hosokoshi, Phys. Rev.Lett., 110,
157205/1-5 (2013).
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Scheme 1. Multiple isomerization paths of 1.

SCHR

1) R. Sakamoto and H. Nishihara, in Comprehensive Inorganic Chemistry I, edited by V. W. W. Yam,

Chapter 8.14, Pages 919-967 (2013), and the references therein.
2) S. Muratsugu, S. Kume, H. Nishihara, J. Am. Chem. Soc. 2008, 130, 7204-7205.

3) S. Muratsugu, M. Kishida, R. Sakamoto, H. Nishihara, Chem. Eur. J. 2013, 19, 17314-17327.
4) M. Kishida, T. Kusamoto, H. Nishihara, J. Am. Chem. Soc. 2014, 136, 4809-4812.
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Magnetism and Conduction of Simple Salts of M(dmit)s Induced by Light Irradiation
Toshio Naito

Ehime University

Molecular simple salts are usually diamagnetic as well as insulating, and thus have been considered
unsuitable for electrical and magnetic materials. However, depending on the salts, their charge transfer
(CT) transitions sometimes involve a larger amount of transferred electrons as well as larger oscillator
strengths than those of the conducting molecular charge transfer salts. In addition the insulating materials
comprised of m-donor and m-acceptor molecules generally have narrow and nearly degenerated band
structures, which enables us sharp and fine selection of optical transition by wavelength for desired excited
states (transient band structures). These features allow us reversible control of their band filling and thus
their physical properties through the CT transitions in an effective and facile way, which can be hardly done
utilizing other kinds of methods and materials. Appropriate combination of shapes, sizes and redox
activities are necessary for the constituent n-molecules for the purpose above. Based on this idea, we have
examined a series of molecular simple salts in terms of the structural and physical properties under light
irradiation.

Among them some Ni(dmit)e: monoradical anion salts exhibit the following interesting properties.
Cat[Ni(dmit)2]2 (Cat = MV2+, BPY2*) are diamagnetic insulators under dark conditions, yet exhibit
practically metallic conduction with localized spins under UV irradiation (375 nm) [1, 2]. NMQ[Ni(dmit)s] is
also a diamagnetic insulator under dark conditions, yet exhibits ~40 times higher conductivity under UV

irradiation (375 nm, 15.7 mWcm™) (ouv) than it does under dark conditions (odark)

S S S S
S:<SIS/Nl813>: S [3]. The ratio ouv/cuaark rapidly increases with decreasing temperature and reaches

Ni(dmit), ~880 at 200 K. In common to all these salts, the calculated band structures and
Hsc—N@—@N—CHs UV-Vis spectra all indicate that CT takes place upon exposure to the UV light. The
MV CT transition is expected to provide a larger number of carriers than are usually
PN associated with HOMO-LUMO interband transitions, thus accounting for the
D/
\ N\_/N / unusually large photoconductivity of these [Ni(dmit)2] salts.

BPY [1] T. Naito et al., Adv. Mater., 24, 6153-6157 (2012).
@ [2] T. Naito et al., J. Amer. Chem. Soc., 134, 18656-18666 (2012).
SN
|

[3] T. Naito et al., Eur. J. Inorg. Chem., in press.
CHj3

NMQ

Fig. 1. Molecular structures.
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Kosterlitz-Thouless Transition
in Charge Ordered States of Two Dimensional Organic Conductors
S. UjiAB, K. KodamaAB, T. Terashima#, S. Tsuchiya?, K. Sugii4,
K. Yamamoto€, K. YakushiP
ANIMS, BUniv. of Tsukuba, ¢COkayama Univ. of Sci. PToyota Rikagaku Lab.

The current-voltage characteristics in the charge order state of the two-dimensional
organic conductor a-(BEDT-TTF),l; exhibit power law behavior at low temperatures as
shown in Fig. 1. The power law is understood in terms of the electric-field-dependent
potential between electrons and holes, which are thermally excited from the charge
order state.[1] The power law exponent steeply changes from 1 to 3 in the range from
30 to 45 K with decreasing temperature, thereby suggesting the occurrence of a
Kosterlitz-Thouless-type transition; many(few) unbound electron-hole pairs are
thermally excited above (below) the transition.[2] The effects of the finite size and
interlayer coupling on the power law behavior are discussed.
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_ o _ Fig. 2 Temperature dependences of the
Fig. 1 1-V characteristics at different power law exponent at different current
temperatures. levels.

[1] Y. Takahide, et. al., Phys. Rev. Lett. 96 (2006) 136602, Phys. Rev. B 81 (2010) 235110, Phys.
Rev. B. 84 (2011) 035129
[2] Uji, et al., Phys. Rev. Lett. 110 (2013) 196602
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Antiferromagnetic quantum critical fluctuations and superconductivity
Takasada Shibauchi

Department of Advanced Materials Science, University of Tokyo

ARG, BEOVE T REEER, SRMIBEEERR EOWERECIL, BRI
B U CRORBEMAEDPFE L, TORTEAROAES, B FHEAD S X L BRE L oRH
PED EGRm SV TV D, B2 1T, $RBAE A BaFea(As1-xPo2 1235V VT ORBENE & i
SEDBIRE R — ANICHET 5 2 L 2R 2 EBREREHG TRV [1-4], D&
SRORRK x=0.3 (1 TRISBEEBIRE N R bE< 8D 2 b, a6 &
WERE RS 2 N E o T D aREE 2 A Lz[Bl, 2ok ) REFHEROL XX
WAREREOE FORNE &L ARSI, &AL T Fermi RIABERR 2> D DM /e
EORDEBENANLIZLIZBHIES N TS, L L, BFOOINBEEREICED L D 7
WA RIFTNE, DEVFENONTIRN-Tn, Tl KORREIERR T OB IE A
THHHRAR DIRERGEZRE LIz 2 A, BWETR, 8%, ARBEEERONTR
IZBWTH A L CRED 3/2 ICHAFIT 2R 228 L7z[6]l. Z ORI MEITE
BEXY v T4 ) — R oua Il I S OREICHAIT 2 0 LI3# R | &
TEES D b EDREEZERNC L0 BFMEER L, B/ — RHCTHZVE RO R A BEIC
EHDLEI BN DD Z L ERB LTS, Eio, BREERASICS THEE R R
WIERESTBOIT., 20 X5 RBEEREOREIL, 106 & L B{RE O
O 25 ECOEREREHEZ 52 DR EERH D EEXHND,
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First-principles study on the pairing mechanism of doped fullerenes
Ryotaro Arita
RIKEN Center for Emergent Matter Science

77— L VBIREARIL, 1000K b DO RLF—R T — L E DT+ /v 0.5eV BRED

T RV X—(N 0 Rig) &2 b RIfREDOE %L$EE§0)__%§ﬁ SEHT DR R R TH D, 8
REEBIREIL Cs # R—7 L7 b DO TA0KITHE DR H DD, %@ﬁ%ﬁ%ﬁ%ﬁm;
<o T, AE TITZ ®W%L0w1@&ﬁ@m DF—FBELFHRIZ KX D08
RR(1,2,31% ZHET T %,

HEARE A 25 FE LB A @ﬁﬁﬁ@@f@@ﬁ977ﬂw?Lﬁh%ﬁrﬂ@ﬁﬁm
(SCDFD &) b0 H D, ZOPM T, ERBEOMICRTEEELEX D, REHE
WABRIZZR DIEE 2 WS 2 & B S BIn e & 55 ﬁ@%uﬂﬁfﬁémo_ﬂiﬁx
HilieEgCr 7 7 74 MNaBba®, MgBe & o T2 ERBBRER OEREIR DS 1K F2
DFERE THEICHET 2 2 LR ENTE /2, £ 2T SCDFT A7 7 — L ViR ER DR
RS 2T & RFE S 5202 K o THEHERY 72 BCS HEHEDY & OFRERNL L TV D 0 E it d 5
ZLEMWTED,SCDFT ZZNET/hS o=y MEALORICOAEH ST EA, &Kl
Bex 137 7 — L U BURERICH T 25T A 2T o 72 [1], 2 ofER. SRIR I ERRE D
UUTFIZHRES 57, MgBe7e & LRUDBRES ERDLZ LR DhoTc, 2O EITT7T—
VARMRER D 2R R AR TRV 2 L 2R T LD TH S,

SRfEA b R EASEAR D K 5 228 A HHBI O TRV IENERAUB SR IR LT, B AL
BHFROMRE S LIBE TR XA ZHEE L T, TNEREB T T 2L 0Wo T
Ta—FREHAEND, 77— LoV THIERRO T T a—F TN 21T 5 Z E BB 2
o2l 7+ oA mEESLAEIEOE N TENAE LR o Tz, Fox i3l
il B B LB SR @i & M D FiEEBRFE L2 [Blo T, Zhva 7 7 — L VBRI
MUl 77—V VBRERIZOVWTIE, £y MBI T 4/ BB S R 52 HY
RSN D LN ) U ARIRESIN T DBl I E CEFEER B L —F
BIRIUDELE L IR DA > Te D TEDRGREN TE IR o Te, Fox 88 U TR ARt 372 & |
HEDNZ Z OBRREDS 7 T — L U ER THDITEH N TO D ATEEEDR H D 2 &b o T,
[1] R. Akashi and R. Arita, Phys. Rev. B 88, 054510 (2013)

[2] Y. Nomura, K. Nakamura and R. Arita, Phys. Rev. B 85, 155452 (2012).

[3] Y. Nomura, K. Nakamura and R. Arita, Phys. Rev. Lett. 112 027002 (2014).
[4] M. Lueders et al., Phys. Rev. B 72, 024545 (2005).

[5] M. Capone et al., Science 296 2364 (2002)
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Role of the hidden phase in photo-induced phase transition
based on cooperative interactions
Shinya Koshihara
Department of Materials Science, Tokyo Institute of Technology
&
CREST, JST

V7 N AR T, EEEWLE)-RE(R E) E Wo -2 EREOM O RV
X — 722370\ LB & R L 7o bk % Z2AHEE N b T D, FRIC, TROVEEF-#& 1
HAEM % WNIE S E TV 2 G EMBEISE AR R(EDO-TTF)2PFs TiL, HiZ & 2 RpTHy &L
Bt 2 & 57207 & LT, 100fs ANIZEMERTIRBE DR 2 2 1 5 R 3, £ D%
#) 100ps FEFE % 23T CEMFF ORARIZ X 2 8B ESE E 5 2 L8, 2 il o
W EnTE L2, 20 L) R EHRRIE O KIS IT B L2V TR -WEM, FFIREE]
D, WHEMEEIC & B 72 ) REEZ L U & T D BEE MR LIC R & Itk & F /-
LTWa EHIff SN TG, L2ANR—FHT, EOXIRMERE L bRoT, 2D [fR
MWIZWVERE] B TO DO IT, AR O X BRIETRE D5 S 062 <5
LTV oTe, Hxlx, 7= b ML —VF—§Fk UL 2B RREHTEZ V72 E5BR )
5. JEEEAHERIC Y O MIEZL OB D THEh LTz, #ERITE ORFRZbILEnE sy
FHREFRERE D L —FHLTWBIBl, —FHT, EEE izt —L > b7 x ) UAEEND
THISNTZHO L FI0RVEHEEZRIZL WD Z EBHALMNE o7, ZOEIT, B
FREEBLI & B OMAEG DN, A% OBREBHISEM RO Lot &
EHAREICR LTV D, G TIEZ OO 72 TR WEM] ORI E HLIC,

B IET R OBLIR G & O TR 2,

[1] M. Chollet et.al., Science 307, (2005) 86.
[2] K. Onda et al., Phys. Rev. Lett. 101, (2008) 067403
[3] M. Gao et al., Nature 496, (2013) 343



HALRFA BRI ZEA LRI - SLRFEY —2 v a v 7 (201447 18-20 0 {IH)

FHEIETRICBIT DFHEMALB O REH
[ A el
FORRS: R B s gl i B Ak Fe
New Aspects of Photoinduced Phase Transitions in Correlated Electron Materials
Hiroshi Okamoto

Department of Advanced Materials Science, Univ. of Tokyo

Ultrafast control of phase transitions and related macroscopic properties in solids by light is
attracting much attention as a novel mechanism for photo-switching of optical, transport, and magnetic
properties. Correlated electron materials are good targets for the exploration of ultrafast photoinduced
phase transitions, because charge-transfer excitations and/or carrier injections by lights can enhance
the instabilities inherent to strong electron-electron (or spin-spin) interactions and then induce drastic
phase changes in sub-picosecond time scale. In most photoinduced phase transitions previously
reported in correlated electron materials, an ordered phase is destabilized by photoirradiation and a
non-ordered phase appears. A photoinduced Mott insulator to metal transition is a most typical
example of such transitions [1-5]. A realization of a photoinduced phase transition to an ordered phase
with a lower symmetry is important in order to achieve bidirectional switching between two phases
using light. However, such transitions are generally very difficult to realize.

In this talk, we report new attempts to realize such photoinduced phase transitions to an ordered
or a lower symmetry phase, focusing on the following two topics.

(1) Photoinduced transition of a one-dimensional Mott insulator to a charge-density-wave state in a
bromine-bridged Pd-chain compound, [Pd(en):Br](Cs-Y)2-H2O (en=ethylenediamine and Cs-
Y=dialkylsulfosuccinate) [6].

(2) Photoinduced neutral to ionic phase transition and recovery of ferroelectricity in an organic
molecular compound with quantum paraelectricity, DMTTF-2,6QBr2Cl, [7].

Terahertz-field induced control of electronic states is another interesting subject [8, 9]. We also report

the following study as an attempt to form new electronic phases by terahertz-fields.

(3) Production of ferroelectric polarization by terahertz-fields in an organic molecular compound,
TTF-CA.

This work has been done in collaboration with T. Miyamoto, H. Yada, H. Yamakawa, T. Morimoto,
T. Terashige (Univ. of Tokyo), S. Takaishi, M. Yamashita (Tohoku Univ.), and S. Horiuchi (AIST).
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[3] H. Uemura, H. Matsuzaki, Y. Takahashi, T. Hasegawa, and H. Okamoto, J. Phys. Soc. Jpn. 77,
113714 (2008).

[4] H. Okamoto et al., Phys. Rev. B 82, 060513R (2010).

[5] H. Okamoto et al., Phys. Rev. B 83, 125102 (2011).

[6] H. Matsuzaki et al., submitted.

[7]1 T. Miyamoto, K. Kimura, T. Hamamoto, H. Uemura, H. Yada, H. Matsuzaki, S. Horiuchi, and H.
Okamoto, Phys. Rev. Lett. 111,187801 (2013).

[8] H. Yada, T. Miyamoto, and H. Okamoto, Appl. Phys. Lett. 102, 091104 (2013).

[9] T. Miyamoto, H. Yada, H. Yamakawa, and H. Okamoto, Nature Commun. 4, 2586 (2013).
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Effective Model Studies of Multi-Degree-of-Freedom Molecular Conductors
Hitoshi Seo
RIKEN

B D5 FHLUEDEIRBICEF 5T 2 55 FIEBEREE O BERIFSE, F51C ab initio FH5 & %)
T VEE Z L ST RGO R AE R M(tmdt), [1,2]3 £ OV HOMO-LUMO 1RAZRPR'-
X[Pd(dmit)], [3.4] (ZBIF 2B &M T 5, Z 2 ClE, 7 = JEIEEICLE T 5 850
SrEEE, EIL T7 7 7 A Nyf#liE (fragment molecular orbital, fMO) | % FS i Eh S
B LA ET MERTX abinitio sAHEMNDET N RT A=K EHEITH Z LN TE D,
ZOXRIRETMUICE ST, X0 RELR LB E cic#im & 2720, ERE
RHAEAEMZ R 2w 5 L CTHEEMTD p@ﬁé@?‘ﬂm@%’%&zé

FNENOWEIZKT D MO BT NVEITT 5 Z LI2 X0, ERE—#ER TIIHE L
PRI T AEE D B HEEDRHE A TERRFIRIEDNRBIAIRE L 72 5 2 & 3> TE 72, M(tmdt),
IZRWTIE, BEO MO ORI E 720 | o FINRRBEMERIESCZH0E T » MR

BHLEBET M 22 SE5 L ELN5, B- X[Pddmit)], (%4 5 EF LB Tk

T ARGRIENETE » MR L BB HE LRSS LR 2R E 15 77 *H
EW%A7%~&%ﬁ?ﬁ/Xbiofﬁ L. TORE—2H 8L L 25,

W TCIL, ZHBERS FHEEROMIZEN, KR PSR OEREEZ X0,
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n-d Cooperation and its Possible Coupling to Molecular Dynamics in
Single-Component molecule conductors [M(tmdt)s]
R. Takagi®, H. Gangi®, K. Miyagawa#, K. Kanoda?,
B. ZhouB, A. KobayashiB, H. KobayashiB
AApplied Phys. UTokyo, BDept. of Chem., Nihon Univ.

Orbital degrees of freedom are among sources to give novel properties to strongly correlated
electron systems. A family of organic m-d hybrids, [M(tmdt),], are multi-orbital correlated
electron systems, where a transition-metal ion, M, are coordinated by organic ligands tmdt from
both sides. The orbitals near the Fermi level are a d-orbital in M and m-orbitals in tmdt. The
energy-level difference between the d and m-orbitals depends on M, leading to the diverse
ground states; paramagnetic metals for M=Ni, Pd and Pt, an antiferromagnetic metal (Ty=110K)
for M = Au and a one-dimensional antiferromagnetic Mott insulator (Ty =13K) for M = Cu.

We present 'H and C NMR studies on [M(tmdt),] for M = Ni, Pt, Cu and Au under
ambient and hydrostatic pressures. The Ni and Pt systems with negligible d-orbital contribution
follow the Korringa law (1/T;T=constant with T; NMR relaxation rate), as expected in
paramagnetic metals. The magnetic ordering in the Au and Cu systems, where d orbitals are
close to 7 orbital around Fermi level, are found to have distinctive features and vanish abruptly
at a certain pressure. All the members show extraordinarily slow molecular dynamics, which is
argued to originate from twisting motions of the tmdt ligands. Noticeably, the disappearances of
the magnetic transitions are accompanied by a drastic change in the molecular vibrations. In this
workshop, we discuss the electronic states in the light of the degeneracy of the d and = orbitals

controlled by M and a possible effect of molecular dynamics on the electronic states
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Systematic variations in the charge-glass-forming ability
of geometrically frustrated 0-(ET)2X
F. Kagawa?, T. SatoB, K. KobayashiC, A. UeadaPl, H. MoriP, K. MiyagawaB, K. Kanoda?®,
R. Kumai€, Y. Murakami€, Y. Tokura?B,

ARIKEN CEMS, BDepartment of Appl. Phys., Univ. Tokyo, CKEK, PISSP, Univ. Tokyo

EHERO-(ET)X 1T, (KIETY « 7S —HROEMEFE B “fib”) 2E2328, &
W T Z OEBIEIH S, REHRRTFZ2RERWEEBMAT 7 ABICHAET 5 &0
). —RBRRIRIBONERT], 20X 5%, MEMEIKAE LIZER T T A B
DFHOBEIZIE, EIT@FE OWRIENR~T (g T7 2/ fEdaOEEERE & £ < o
RBRZT B, MBI ILEONHHA THE CE D2 m2 L T\ 5, xITIhE
TIZ 2 2D [X = RbZn(SCN)s K O CsZn(SCN)JIZBWT, ZDEMY 7 AHMEE %
ERNCH BN L TE A, 2], AEETIX, 3HIE &2 2WEIX = TICo(SCN)JJIZ 1
5 ETDOFE B2 TR LIZ BT, 3O00RIEICK T 2 EH T T 2D ZRFHEIEICHOWTE
FEHNCERT Do ZAUTK D | FORMATFHIT T A FL—3 a3 URBWER, ERTRT O
BRI b A F I 7 Ao L, fERE LT, AROERRRIZISU CITEM 2 I 72 il
BICHRE LT <72 (BWEBEICBT 207 ARKENEL 25) &) ilitgzHEE
4% (TableI) [3], #(H7 T 2 b L—3 3 > F T2 0155 B ar VeI 2 EEN: R F 2
WZBIT D EERMET —~D1OTHLIN, 77X L—var ERLEATI7 )
EWVIOTEIEL, 2O XD RSTHRICH LETT= 29 0% 52 5008 LiL7Zzuy,

or Z0

[1] F. Kagawa, T. Sato et al,, Nat. Phys. 9, (2013) 419.
[2] T. Sato, F. Kagawa et al., Phys. Rev. B 89, (2014) 121102(R).
[3] T. Sato, F. Kagawa et al., J. Phys. Soc. Jpn. submitted.

Table I.  0-(ET)oX IZ351F % FEfir 77 T ATEHLAE D R

0-T1Co #-RbZn 0-CsZn
Charge frustration, V,/V, 0.835 0.871 0.917
Charge-ordering temperature under 0.1-0.3 K/min cooling ~245K ~195 K N/A
In-plane wave vector (¢4, ¢.) of charge cluster in the charge liquid ~(1/3, 1/6) ~(1/3, 1/4) ~(2/3, 1/3)
Critical cooling rate required for charge-glass formation, R, >150 K/min ~5 K/min <0.1 K/min

Relative charge-glass-forming ability low medium high
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Transport properties and charge order in the Dirac electron system in
organic conductor
Masao Ogata®, Igor ProskurinAB, Yoshikazu SuzumuraC®
ADepartment of Physics, University of Tokyo, BDepartment of Theoretical Physics, Ural
Federal University, CDepartment of Physics, Nagoya University

bbb, o -(BEDT-TTF)2I3 52D massless 7 4 7 v 7 B+ % /&HEIZ R/ A b
FoH7e EAREITEOICR D, BBt O OERE L HHRT L L E2nR L], 2ok, AT
4 T v 7 RFADtilting (7 4 7 v 7 a—r O E) 2FE L HNEEBRS T
%o W ONOBES B FERNE Bz, £ static conductivity (2B L T
1. B tilting |2 AT 26 L BELSGA CERMBCEENEEIC R 5, BHNEER
HE(TRAED 0 2), tilting K& W EBRREE TR L T, [2]

2. EHOFN tilting O F#h & AT ThiIUL, £ L HEIILES S &R U203, Fil
MNOPTNIEAITE L ER E BRITVATTIERL 25, TOMIE ¢ I1TFES L tilting D72
T KT T H(FRA), Z OB N TRIERS T ¢ 2~ tilting O J717)
& tilting D RE INGND 2 &R LTz, [2]

F 7=, tilting B H DA D Landau LUV E2FHA, B T COBMBFRAEZ T,

4t
ola) |
2_
B . LY 099 L
0- : pamanttt | .‘. ‘.-' D [ 0!,1’1'{
0 05 1 0% 05 1
n o/r

1 (%) o 1IXES M tilting & HAT2R5GE (=0). o2 (TEH L BERGS (a=7/2) O
BERGEE (olXES L tilting HMORTAE), 7=02 tilting 2L, n=11%7 1 7 v
7 a—rPETCLEIEE, (F) BHEALLIBEIROLTAE ¢ O alkfF e, ([2105)
[1] I. Proskurin and M. Ogata: J. Phys. Soc. Japan 82, 063712 (2013).

[2] Y. Suzumura, I. Proskurin and M. Ogata: J. Phys. Soc. Japan 83, 023701 (2014).
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Heat Capacity of Molecules-based Spin Liquid Compounds
Yasuhiro Nakazawa, Ryo Yoshimoto, and Satoshi Yamashita

Dept. of Chemistry, Graduate School of Science, Osaka University

HHEAE AL, KT S =12 O 7 7 A b L— FROYH L kR E 758 O W EL
DHEICEE L HV, AV OBEBERLG TREMN, B1FOBEHEICESS &R
RN L TEND R E LT OM NI 228G & 72> TV D, AR TITAKSR
DAY ARNEE DER] T B 5 -(BEDT-TTF),Cu,(CN)s, EtMesSb[Pd(dmit),], DARIR IZ 3 1)
% B FRPERE R 2 HPT, EORLEIRE &Xb/ﬁ@ﬁiﬁL,XE/k%@@®ﬁ
M & OFER, A B ARIKAE & Z DOJEIM & ORI & WO BlE bR T 5. [1-3]

KR COBE B OIRFERIFIED B ,_omwgfiéﬁkﬂﬁf®ﬁ@@ BV R
By DEET D ZERHLMNIR-> TS, S5, FFMRKIERAREDMNT D, KR
NDDOX ¥ v 7 L ARGhEMET, WS T, SEARE R EOFEHE T CHFAE
L, AVURIKIRIEIZA E L CIEET D2 L, [4, 5] # A ~—WHHEZEET S & b
DA 72 AR B O B 2R 2 L 7 EAVRIER LTV D . EtMesSh[Pd(dmit),], 5& Tl
AFH NN A ZDEIRD I TFF BT H LI >T, ZAFHERT XA
~—MrT AT 7 —D (Ch) ZEHGICENIELZENTED. 2O TF A UEEL
ToRE 2 RN TN D Z & THONEOE L ZFHRD Z &N TE S, EtMesSh™ I FA4 4
A MZ, LD P A XD/PEN Me,Sh' IR S BG4 &, 4 XD KX 72 Et,Me,Sh™ % [ElIA
SHTA, A T 36%, %7 THI B0%FEE £ CEEWOIE & [FERDX v v 7' L A7k
BaRTN, y, PlER EOBT)F T A Z —TRMANTEL L TN ZERH LN o7,

B K DENODRIFTZFNRERE S 2, BEREBTROTZET) TR/ T A 2 —(TKE
f@ﬂ%h ECOREZXBL TS Ebivs. —J, T4 8% EARE LI

1T T BV BRIy 2VEAIN Ly = 46 mIK?mol B2 EEI2 72 5. Z oy HhnE, sEAZE LT
+?@$E%ﬁ%@f%@ & B ICHARFHOEAEROR FIL, KR TO C,T DIRERKLT
PEIZS g v RE—RIOFEE T TR, AV UVRIEROEBEFAREDOIREZLOE 5 HHN
%Tﬁ%<§mbfwé_&%mbfwé.m®ﬁ%2t/m¢%EENWL@ﬂ%ﬁm
EHED L. AWFFTIT, WK EEEZ V- BAE RS A—7 ) Bt BRov—7
L DIFIIETH 5.
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Study of elementary excitations of 2D quantum spin liquids

Minoru Yamashita
ISSP, the University of Tokyo

Study of disordered states of quantum spins in two-dimensions, so-called quantum spin liquids
(QSLs), has been attracting attention because 2D QSL can be a new state of matter
characterized by unknown quasiparticles. The ground states of QSLs and its exotic phenomena,
such as fractionalized excitation with an artificial gauge field, have been extensively discussed
for decades, yet to be identified by lack of any real materials. This is why the recent discoveries
of materials possessing an ideal 2D triangular or a kagomé lattice have spurred a great deal of
interest. Especially, identifying the elementary excitation characterizing the ground state has
been the central focus of attention.

In this presentation, | will introduce our studies of elementary excitations of an organic Mott
insulator with 2D triangular lattice EtMes;Sb[Pd(dmit),], in which no magnetic ordering has
been observed down to very low temperature (T ~ J/10,000) [1]. From our thermal transport
measurements, we have reported that a sizable temperature-linear term of thermal conductivity
is clearly resolved in the zero-temperature limit [2], showing gapless excitation with long mean
free path (~1,000 lattice distances). Further, from our magnetic torque measurements, we’ve
found that the gapless excitation is a magnetic excitation [3]. Moreover, this gapless QSL state
is found to be stable against reducing the strength of frustration. I will discuss that these results
point toward the emergence of a quantum critical phase in which the spins of electrons remain
mobile, despite the frozen charge degree of freedom.

I will also present our recent study of thermal transport measurements of kagomé material
\olborthite CusV,0,(0OH),*2H,0. From NMR studies of the slightly distorted kagomé material,
multiple ordered phases have been found in low temperatures and under high fields [4]. Upon
entering one of the ordered phases under field, we’ve found an increase of the thermal
conductivity, showing an additional thermal transport due to spin wave excitations. | will also
talk about our attempts to observe a thermal-Hall effect of spinons suggested from the theory

[5].
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Recent theoretical studies using dynamical mean field theory (DMFT) have shown dramatic
highly non-equilibrium phenomena such as a photo-generations of negative temperature state
and superconducting state [1, 2]. In those highly-non-equilibrium phenomena, a reduction of
transfer integral t under high-frequency (@ >t/%) AC electric field E(a)f) [3-5] plays an
important role for cw light (Fig. 1(a)), although similar non-equilibrium effects can be also
expected for asymmetric near single-cycle pulse by different mechanism [2].

In this study, we have investigated the optical response of the metallic phase of a layered
organic conductor a-(ET).l; (ET; bis[ehtylenedithio]-tetrathiafulvelene) exhibiting metal(Fig.
1(b))-ferroelectric CO insulator(Fig. 1(c)) transition (transition temperature Tco=135 K) using
near infrared 7 fs (1.5-cycle) pulse. Photoinduced metal to insulator change, that is a reverse
process of photoinduced insulator to metal transition [6-7], will be discussed in terms of the
reduction of transfer integral driven by 10 MV/cm high-frequency ac field.

[1] N. Tsuji, T. Oka, P. Werner, and H. Aoki, Phys. Rev. Lett. 106, 236401(2011).

(a) (b) 1 (c) %% _____ ; X

Charge Order
(insulator)

Figure 1: (a) Schematic illustration of the reduction of t induced by high-frequency strong ac field ,

(b)(c)Schematic illustrations of (b) metallic and (c) charge ordered phases of o-(ET),ls.
[2] N. Tsuji, T. Oka, H. Aoki, and P. Werner, Phys. REv. B., 155124(2012).

[3] D. H. Dunlap and V. M. Kenkre, Phys. Rev. B34, 3625(1986).

[4] Y. Kayanuma and K. Saito, Phys. Rev. A77, 010101(2008).

[5] K. Nishioka and K. Yonemitsu, J. Phys. Soc. Jpn. 83, 024706 (2014)

[6] S. Iwai, K. Yamamoto, A. Kashiwazaki, F. Hiramatsu, H. Nakaya, Y. Kawakami, Y. Yakushi, H.
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Extremely High-Current Density in Organic Light-Emitting Devices
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T.C.Tang HIZ K % RIS O EBUZ L0 BleyZetErem BICpP U, Jrf Cl3a g &
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L EMIME TORIRIRIERIT. F G LB (O TE) OUEEICES IS TR, B
2R BBL R 30T L B STV D DT Tidden,

AREAEFCIIBN A RIRIZ X0 — BT 7 Lo v+ 2B L, BACIAD IR
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AR TH L7721 TR, =P =R FITREX SN L KREWHEFFEBU IO TIHEET
bole, WADITN—=T1E, ZOX D IRREH SN T <L kDA EL 3+ Tldie
<L LWRNHEFDOVERL & B fEIH 217 - T & 7=, BAARYIZIZ. electro-static carrier doping
IZRD pnEEAEZEBR L% 5 Y22 Y (Light-Emitting Transistor, LET) &
electro-chemical carrier doping (= & ¥ pn #4235 L - BXULF L ° (Light-emitting
Electrochemical Cell, LEC) (24 H. FrIC@EEIREE F TORIHFEZ B B LT,

ZORER, L & ZLIZLET - LEC IZBWTIT A EL OIRA 2 K& <2 5 1 kAlem?
FREE E CTHNDEOWD BB S e o Tz, W OREREWVE, @ doping 12 X 21K
BB LY a2 —VBORD, @ FEAHEEIC L EMERBORZENEIN ST oD, D
F0., Earb LI FHEEEEHORERREZZEL I L, FEMRBLR ML
SEOOH D,
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FAET D 2 &SR Sz,

AFER TG ONTABBRORE G & YPEIZOW TR L, Y =BR IZA DAL D R
FRREREORT T =4 OZAL RIE T ARFE MG 2=y MUREERA~DEBIZ OV T T 2.
[1] H. Kamo, A. Ueda, T. Isono, K. Takahashi, and H. Mori, Tetrahedron. Lett. 53, 4385, (2012).

[2] T. Isono, H. Kamo, A. Ueda, K. Takahashi, A. Nakao, R. Kumai, H. Nakao, K. Kobayashi, Y.
Murakami, and H. Mori, Nat. Commun., 4, 1344 (2013).
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Switching of Electronic Physical Properties
by Utilizing Cooperation between Proton and n-Electron
Akira Ueda#, Shota Yamada? B, Ryutaro Numao?, Akari Hatakeyama#, Takayuki Isono4,
Akiko NakaoC, Reiji KumaiP, Hironori NakaoP, Youichi MurakamiP, Kaoru YamamotoZE,
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Effect on Electronic States due to Proton Dynamics
Hiroyasu Matsuura and Masao Ogata

The University of Tokyo

DFEIN T8 N TREA LTEWEOZ ITFENELZ T2 Enmon T, H<nb
FRENTWD, FREFE, 7 v a @R SRR X 5 SIREFEE R E NGk
SNEHEED TSI, T, 2O X5 b FHERficlBVW T, o RICFET 2 A Y
VIOMAEERICT B N ATy 7 AREEE RIT L TND I AR D EERN R
HInTWg 2,8, Ebic, BESELZ GO TICBWT, TOHTRIZES T e b Ui
B, EBESBEEOBTBINCEEL 5252 ERRESN TS, LrLans, 7
0k F ATy I ANELRICEZDEEZOWTEHRIZIZ IR S T 220
X oITE R %,

ZIZ T, AT, T b A A F I v AL BB RADEEEHL T DT
D, FTBEDNG (T4 V) LREGT T 0 N TR E B X T O HENRN
BRI TEELHRT S, “HEMD 2 ODIEEDEWT S 1 kv DAL EOE WIS
JELTW5B, ZOREDOEWVCE D, 7a b Eo#iBIE(1s Bl &) & JE Y D413
R IR L DRI DO R E SOZEREBND, FRELT, ZORICEIV T r b
RE) & EARVMHEBAE RO LT D, AFFETIX, FriZ, MG ERET2 1207w b
VIZEBL, O u by EEEI EFAO HEMNIEBI O A BE S » Z ABEA AN T
fENT %, &DHIC, BRMBICET S 7 e b RSO BB L HGT D TETH D,
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[2] T. Isono et al : Nature Commun. 4 (2013) 1344.
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Theory of charge degree of freedom and nonmagnetic state
in dimer-Mott insulating systems
Makoto Naka”, T. Watanabe®, J. Nasu®, Sumio Ishihara®®
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i KT B K-(ET),Cux(CN)3 1%, ET 0134 A ~— %A L —Ais1 EIZHS|
LTk o, ¥ A4 ~—HBDFR—EN L OFEL, ZIANEF A~ —DORAEGHIEIC
JET 5 Z & TE v Mkl & 725, KIREB2MK) E T 2B R T2 R~ST, 77
A b= a VTR DA CEEOFEBRPEEFISNTWD, T4, ZOMENFERE L
RTZEBH LN T[], XA ~—HEZFFOMOMEIZ BN T HRAROIR S Vs
BHIEShTWDZ Enb, ZOFBRFEIILA ~—NOK—ILBSTO—FIZ[HET HE
MOHMEIZL > TELTWDAMREMERE X BND, 2L, —HUEDORE LTELRSN
TEREZLDIA~—Fy FROBEBFRBELZIERE L THZEETOMNERNDLZ L%
BEWT 5, EROEHBEIZF A ~—MOZHEMMAEENZEBE L TAY L OAHRELFHET D
7o, e AV PRI D T L THRRBRIT 2SI L, FERMEIRENEHRT S
AREMENE 2 B D,

ERROZ EEEE X, R TILK-(ET).CU(CN); X Lb & L7e A ~—F v MikxE
EXIRE LT, XA ~—HNOEM B HBEIC LR 72 R IR T 230 S 2wl Rtk 4
B, FA~—NOEMEBELER LIILE NS — FERZ AL LT, 14 ~v—W
DEFRELBEAC ALV ERL, FA~—HOMAEFEMZER L U TCEE L-ARHEA
BB NS [2), PR A W TLERA Y Y « BEZ KD, ZIIZAE Y
POz M35 2 & TR R - EAE - A B U EBEMESREO =R F— 38 L
AEUHRE—A 2 N ORTFIRMES R T D, BONEMREEZUTICELDD, AY
v HBE LB A BEEOH OGN 2N B L TRRIRIZEBW T, A B UAEER
Neel fREEN & Spiral FRFFIRREICHAFE T2 800 & < EHFICB W TR E— A & F AR E
YL, BriZEET D, ZICAVVERMEAEZEATDL L, BRE—AY FBRREDT D
TN KRELSIEND Z LM OMNIT L, MKE—A L FOEADIE, AV EMEEGICE
DR R —DAE IR OEBEMT 5 Z LI L > THEL D, ZHUIHF A ~—NER
H A L BRI R R P ALENT D 2 L 2R T 2R Th 5,
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Long-period stripe type charge fluctuation in 8-(BEDT-TTF)X
Makoto Naka, Hitoshi Seo
RIKEN CEMS

oy f-PEEIR 8-(BEDT-TTF),X 1, BEDT-TTF(=ET)% 128709 = AR IRICES L 7=
EEHOBIME TH D, ET 040 A—A2 05 HfFEL, ElEEs —v  ABE/ERIC
F o THR—IPABPEYT 2 EMRTFARLENZ T, AR FREICERT 5%
M7 FA RN L —3 3 DOFEDBRAY — 3 —EICRE SR, FOW, SEEZe
[ IS 2o FF o T BT RR T « AR O T MBI L, EER 0-(ET),CsZn(SCN)4 (2B W\ TIE, 2
DD DH N = OEMFED ENLFET D[], —2IFEMEFERETREOND
horizontal-stripe %, & 5 —H13 L0 EFMOEMEETHY, b &Rl im I T
DA 7 T AREEN[2] & O BEI TRV TH 5, REMOEMHERIIERD 0 B
THROD-TEY, TOREMEEBMHIEZ BRI ORERFEO B TH 5,
REWME O EIIL, RIEHE —v AP RERER ZR-T 2 LRnERIN
THVI[3], AT, 7 —r  FHEERAZE RES M E TEBE LRI A1
DR N R — FEFALES X O spinless fermion BRI L, BRERTA0IC X 2 B &
fap b S DT 24T - 72[4], BEFID X 512, wilr#d A MH O 27— SAHEAER D 278972
Bt iX stripe B, EHHIRGEIE AR ICRAEEY 72 3-fold B O FEMAHBARIE AN R 1T D,
SRR - RO 7 — e SHEER B AT S &, 3-fold AR M Sk, 3
BRCROLATWDREYOEMBENIEET D Z LB ole, £OEMMBEITL
vertical-stripe 7! & diagonal-stripe D N 7 U v R LR T, 3-fold Y & I IARERY
\ZH22 %, FIREBIZBIT 2 ARG E AT MV~ D L, 3-fold BLDE DERF ¥ v
TIFRELEITH LTI EAEEL L2z L, BREABOGEITE RO LITREIN
BATX v v 71N &V, EBRICB W CREEE I TREK Ptk > TEMF ¥ v 7NO
AT NVIRERHEET DT BABIl S TR Y [B], ZHTEEMEEICERT K%
NEX—BWHE CTHH LMINTE D, Znbnd, BEEMEMHEENSIE LRI 62
HESLTWA N T A THRIBHIT ~DARLZEMZRL TS EEZLND,

[1] M. Watanabe et al., J. Phys. Soc. Jpn. 68, 2654 (1999).

[2] F. Nad et al., J. Phys.:Condens. Matter. 20, 485211 (2008); R. Chiba et al., Phys. Rev. B
77, 115113 (2008); F. Kagawa et al., Nat. Phys. 9, 419 (2013).

[3] T. Mori, J. Phys. Soc. Jpn. 72, 1469 (2003); K. Kuroki, ibid. 75, 014710 (2006).

[4] M. Naka and H. Seo, J. Phys. Soc. Jpn. 72, 053706 (2014).

[5] K. Hashimoto et al., Phys. Rev. B 89, 085107 (2014).
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Variational Monte Carlo study on an extended Hubbard model with
intradimer charge degree of freedom
Tsutomu Watanabe?, Takahiro AbeB, Makoto NakaC, Joji NasuP, Sumio IshiharaBE
AChiba Inst. of Tech., BTohoku Univ., CRIKEN CEMS, PTokyo Inst. of Tech.,
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BHREERDE Td 5 k -(BEDT-TTF)2Cu2(CN)s [ k -(ET)2Cu2(CN)s] 135 [+ F Cfafxik T
b5, KR (32mK) F CHMZ RIS RN ENERTHREINTEY, A KK T
D REMENER SN T[], ZoWEORE R TIL ET 0+ 0 8k (¥4 ~—) 0
AR EIER L TRY, ZORMFNRT7 7 A N —3 a3 VRN A Y RIEOFEEIC
TELTWDEEZ LN, ZNE T XA ~— B2 AWz < OBRRAHRE S
T&lz, 2O—F5 7T, k-(ET)20u2(CN)s DFFELENMEIET (0K i) TV 77 H—#yie
E— 7S A RT 28, B0 FERIC I vl s nz(2l, ZudF A ~—HNICER O
DVBREC TSI EERRLTEY, ZOXD R A ~—NOEMHHRENZ OWED
AR E DO X ) B EHm G2 b7 b3 0NE, PN TRERETH 5,

ZOHBIDOTEDIZ, KR TIEZ A ~—KHND 2 531 [H OEBFE 50% 0 1 OEBAE 7,
7 —a VRN EEBRE LU, YRR NS— NERIOMNT 21T 57, ZOBMEZ, N2 RigZk
(2 &% Mott #5822 tHEATREZ I L S FFHE T & 5, BT T W uikz o TR 217 -
Too BATIEIRIE L LTI, ¥4 ~—HNOEMORICE VAL 2EFRFHERE (Bir
FRPP) & RORBENE D R FRBERR T A SERE R L CIRGE L e B A~ 2 b, 7 —a FRI0
IR E 7253 Jastraw HEAR -, S HICIEX A ~—MDO X7 a-mu AAHER T = EH
SETCRATIREI B A FOE L Tc, ABFFED ERFERIZLL T O#E Y Th 5,

(1) XA~V EB—a VRN E =4 A ~— BRI ORI L T1 2 0 S
D SRREERRFF N RN T 50, Z A~V EB—Ta VRN E ¥ A ~—MO /M
B2 1 2 O BERGRREMERRF 2 R L EIC L, BlORBMOBRBRFENLZENT 5,

(2) ZA~VE—a ryBPEWEAIC, BTEFHEEREBICHY T 2EBWMKRFN ) —~v b
B L CREILT B,

[1] Y. Shimizu et al.: Phys. Rev. Lett. 91 (2003) 107001
[2] M. A-. Jawad et al.: Phys. Rev. B 82 (2010) 125119
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Magnetic susceptibility and dielectric constant of

B’-(BEDT-TTF),(ICl)1-x(AUCly)x
Naoki Yoneyama#, Takahide KurobeB, Akira MiuraB, Takahiro TakeiB
Nobuhiro KumadaB, and Takahiko SasakiC
AUniv. of Yamanashi, BCCST. Univ. of Yamanashi, ¢ IMR, Tohoku Univ.

BB -(BEDT-TTF),X (X=ICly, AuCly) 1% K —%3FBEDT-TTF 6722 Hinilfg & 7 =
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Optical conductivity spectra of a dimer-Mott insulator B’-(BEDT-TTF),ICl,
under high pressure
K. Hashimoto?, R. Kobayashi#, S. Iguchi®, H. TaniguchiB,
H. OkamuraC, T. MoriwakiP, Y. IkemotoP, and T. SasakiA
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FIESE N ERNH 12 FE A R HR 2000

T B I~ D @ ENE o Elle | @ s
HUATHANY RR~EZLT g 5.9 GPa ) 0 GPa
W= EEZLEND, PREI vv1000* 2.9 GPa| *8.5G5Pnga a1 Dime:
#612 BEDT-TTF 4y 73 4 A ~— & OG%A»égéegg%a = band-|
ERERL L, EIHIINC L 0 B R 0 L& s N
FRS BT 2R Tl @G ZOOO(dS I P B (N PR
BB TE XA~ = Y B2~} 29GPa | | 59GPa | | 8.5 GPa
PESNTBY, REPRICBT 5, L ' 1L ' 1L ' ]
LESNFTCOBFHKIZEMI ¢

IR AR B D, 2 Elle © / T/ 17/ R i

A P e ]

THEHEE TV T T 1 — K
HEIED AL DAL, B S ORIk
M—IRITLMN D IRt~ & 21k

LTWAHZERBHLNERS

776

Wavenumber (cm'1)

Wavenumber (cm'1)

0 A 4 n M
0 2000 4000 6000 O 2000 4000 6000 O 2000 4000 6000

Wavenumber (cm'1)

M1 (a), ®) EATFICBF 2 E || b & E || ¢ty B ikiR g
(6~8 K) TOIZAREE L (c)-() E || b TOEENITE T DI s

BEQT 4 v T 4 v THRER.



FALKRZE @A TEATSERIAIA « RRBIEY —2 2 a v 7" (2014 4E 7 7 18-20 B fliF)
(ZHHERHET DT AT LORE

77 A M— NERBEFRICBIZHFBESAFTITR
ARG A, EZZH B, IR C, ARk AD
AL R HI, BlE @R, CHYbATSERT, DJST-CREST
Photo-induced dynamics in frustrated charge ordered systems
Hiroshi Hashimoto#, Hiroaki MatsuedaB, Hitoshi Seo€, Sumio Ishihara?D
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B H RIS 5 BRI LA B ER BRI ), BB RWERE
ZHEOWERFIZB W TBIl SN TV D, B EELEEHA ETX(ET=BEDT-TTF)|X =+
REEICER L7eB P 7 T A M L—va VEFT D2 ENEL, R NT A TRIOERN
BRF 2 B 0SBOERMET R 2 — 0 BiRBE LIRS A b5 (1], —F5 TilEfE, Ao
7 I —T 5 EE O TZIEREERRRE DM A ITAT O TR YD, MWEFHEBIC X
Lpit. WMEBMRIL, FHELREICK T 2 FaF 2B 25| 2 TR 63, R
12 R DB EHLRAE TR L 22 W RN HORBLORR & L THER 28D T
Do ZIVE TEMKT 2T 0 IEWE TR TR 2 1F 5 Ll bz e Bis IoRE
SINDEERBGHBRHI SN TND[2], Emad L —F —HIFOESRITEN, LA
X #, B E AW ae, FIT RN ARSI > TR Y | IEEHRRBIC T 2 B 1S4
{ERBRB R RN FER ST D,

Bx (TBMMRFRICBITDHFLS A T I 7 A~DT T A M—a VR, HBEGOE
BEAFARD Z L2 BN, BESAEEZAOCT 2RT -AKFAE L VAT 2 LI 4
FARNZ BT D FERFMI A A T 2 7 AFHEE1T o 7=, EHARRAETIX. horizontal, 3-fold, vertical
D 3 DDHIR 5 BATRTFIRIENFE S 2 233], ENEIEIETIC K 5 B FH B B £ D REH]
ZAb% 7=, horizontal B FkFIREE~D EIRSHIZ IV Tid, horizontal % o & fif4H B DI
& IRT 3-fold EAFAHBI DBHZE 72 KN R 7=, — 7 C. 3-fold, vertical FEfnf B IR AE
~ONBHOGEITIE, ZNENOEMEEORD OHR R b, £ OMOFEBE D72
HWRITR 57205 72, horizontal FATELFIREE TORE RITEHHE 3-fold BATRIFIEE 4|
3-fold, vertical T ELFFIREE CORERIZNFHEEMAFAEL RIE L TV iz L s
BN RAWCTHEZLERLTND, FERTIE, WRFEGHERE RO L LIOBIE
REICBITD 7 I AP L—va UHIRIZOWTHEm T 2 TETH D,
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Low-frequency glassy charge dynamics in -(BEDT-TTF)2T1Zn(SCN)4
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¢-(BEDT-TTF)2X 1Z BEDT-TTF %513 5 19 = A& 1R ICECS L 7 A & Rp oY 2 Yo
BRILEHTHD. ZORICBWTUIE T 7 —a VR L D BRI AIRIE &
B, Z< OMENPAKFERDO A b T A TEMMERTEZEEREE LTR>TnS. —FT,
¢-(BEDT-TTF)2CsZn(SCN) 4 =0, A4kAE T D ¢-(BEDT-TTF)2RbZn(SCN)4 IZ B W TIEEX
BWHLDOT A 20 TBIGMET A ZHE, X BRI HELORE R E D O M D 7 T AW 7p 558
WEEESNTWAIL, 2l ZOER 7T AIREEIT IR 2 ZEiE & R o I BRI - Bk
HBEDOHAEBMEICL DO THDL EEZEZLNTEY, AR FHEICER LEN 7 7 A

FM—va v ORE L TE OBEBRZED TN D,

7 U < Do+ EeH 2 E > T 5 ¢(BEDT-TTF)2TIZn(SCN)4 13 165 K 135 T% < D
G(BEDT-TTF)X & RERICEMRFIEREZE Z 903, Z OBROEWKF ¥ — i3 ho
B3R e, JIABOR T A TEMKFTHDLZERMONTWS[3]. 207w,
RbZn i, CsZn i & 1ZME D 872 2 BAFRFFREFHA B TEX 5. SRIFELIE, 20
WEIZB W CTEREIROT A U VG 2B L, Z OWERERRTEEBIRE T CE
W7 T AW B R T L E R L0 THET 5.

LA I %47 - 7= B T AR DI ok

KFEMETH 5. 160-170 K (L CIREE A7 U v 2% ZE;: igi | (Ha-)(BEDT-'ITF) ZTIZn(SCN)4:
o Te BRI BB R BB S, BT 10|

BARI TS 2R Shs. KIORZOR 3 0]

e AT ) VANTRELZ ~EICR-BROBKEN 3 0]

DML AT LE b0 Ths. 165K, 167K e, T g

L 1 L 1 L 1 L
150 160 170 180 190

105105 FYEEHEDRERIGH 2 F - T B AT 5 1 F 3 Temperature (K)

7 ABBMEN TS, BRI OREERFIECSVY  F w * *
O 3 3
THARITEEDSSL Y Th s, £, K/ 4 SO ;W ]
REE £ HERMSROBM L &b Tl TG, £ | ]
3 10°F 167 K E
8 r L 1 L ]
23 S0k © 7 108 100 10

[1]F. Kagawa, et al., Nature Physics 9, 419 (2013). Time (sec)
[2]T. Sato et al., Phys. Rev. B 89, 121102 (2014).
[3]K. Suzuki, et al., Phys. Rev. B 69, 085114 (2004).
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BLHIEIC & 5 EEM: R 2T PEDOT/PSS OB EXRRE/L
ARMEKR, Milena A. Guziak, VEMRF0A, HEKFEERE B, BRIFHIL Y B, fEx KFEZ
IKIR PR 2EEPY, JuER T A, JASRI/SPring-8B
Improvement of Electrical Conductivity of Conductive Polymer
PEDOT/PSS Film by Orientation Control
Y. Honma, M. A. Guziak, T. NishizakiA, H. MasunagaB, A. FujiwaraB, and T. Sasaki
Low Temperature Condensed State Physics Division, Kyushu Sangyo Univ.A, JASRI/SPring-88

Poly(3,4-ethylenedioxythiophene)/poly(4-styrenesulfonate)(PEDOT/PSS) i3 i b ik £h U 7= & dE 1 & 40 1
D—2THY, @MVEBEMEC RN, ENomBWEEZEN, KO BMEEELHT22800, HE I
Mo REM=a T oY, A EL OFR—/VIEABREIZRIASHNDIL TN, LT A V%l W
MEBFCHLEEALA L VT DAX(TO)DRIRE L TH N2 MEMWE TV, SHianEE M L B gL Isen
FEHRICHED BN TS, ZHET, PEDOT/PSS KB ~DTF Lo 7 a— )W (EG) F DE A N 72 ik
R, Mo VAR IR LN B B3 D AU L0, S E S BIICIA) E 352 bt TVB[1]. o2 ki,
PEDOT/PSS 27 ¥ = /Ui Da 72 d 5 PEDOT F /b s D fE s D) _EIC D2 8RS, Sl Tz it
A UTARE AT B D72 o72[2). E72, BN T PEDOT J/ffaalE 7 & AZELA L THDHIED
ARSI TS, Z22°C, RBFSETIE PEDOT 7 /#& &k DL A G TFIEZ ML, BN & EARREO /R
AT

TIVET, B A BRSO (ERLTFIE L U, IR R E 2 O C— Mo bRk a5
AR LER OBV TND[3]. ZOFIEZ ST, TR IR IE ST O itz FVWC PEDOT/PSS 4 —J57
MBS 35— J7 AT % (Unidirectional deposition method(UDM))%BH%& L7-. PEDOT/PSS /K43
{213 Heraeus t1510 PH1000 L, E & 3% D EG ZHSIL T UDM IZLVRL A /ERIL 72, £7=, b
DT [FIRR D St TH v ANEIC LD HERL A 2 ERLL 72, SPring-8 DB — A7 1 BLAOB2 &l L, X#R/A
A EPFTEICIVEAPEDOFEAM ATV, BRIETTOMR R FHERIE &R PR IR 3515 2 IR 6 B =

TENCED, BITHRHEDRHI AT o7z

1 {2 i L 0 00D T S LD R R 7 D ) | PH1000-EG3% ]
e R Rt BB C, PEDOT S0 TARIR Y ® # L PEDOT chains
LR SHER A R L Ty, MRz o Sag | ® £ non-oriented film |
MOEE TR L. ARIRICBWN TN T YR EEEZRLTE G ¢t ® oy PEDOT chains
0, BRI CRAEMMHA RSN, BETL, B S ]
TR O R L RE R D B~ R . & :
BEITH T

[1] Y. H. Kim et al., Adv. Funct. Mater., 21, 1076 (2011).
[2] T. Takano et al., Macromolecules, 45, 3859 (2012).
[3] T. Uemura et al., Appl. Phys. Express, 2, 111501 (2009).
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53 FHEBAE k - (BEDT-TTF) Cu[N(CN) ,]Br DF v MEBIZXIT 5 EIDZIR
FREA <A RO A, ORILER B, fex RIFEZ A
ARAL R B EHIFZERT, BILALRE T
Disorder effect on Mott transition in the organic conductor  -(BEDT-TTF).Cu[N(CN)2]Br
Miku Saito”, Tomoki Haraguchi?, Naoki Yoneyama®, Takahiko Sasaki*

AIMR, Tohoku Univ., BUniv of Yamanashi

& RAERAREEREOREH E LTEy NEB LT U4 — Y VRTEIC L DR bnd 5. £
v MEBIZEFBO 7 —o UHEERICE > THlE R S &E-kikiEg ch s, —
FHT, To¥— VI X D@L BICEHANEASND Z L TRIS. ZE
TOMETENZETNDOE R ERDIMEUONTEL DI ENGNoTETN, ik 7 —
o A EERmENEEZHETE v b-T A= VB OWTITE S FOICEE ST
WRW, I TE Y MEBWERECTH D k -(BEDT-TTF).CU[N(CN)]Y(Y:/ 1 7 ) Ic =
v I AMERH LENEZEAT L ETEY b TUH =Y VEBIZOW TR TV
FATHIZETE v MR AIZK L TAEM O « -(BEDT-TTF),CU[N(CN)]Br & szl o « -
(BEDT-TTF)2CU[N(CN)2]CI 12 v 7 A% Bt LELN A B A L7256 O - Mk R a3
FARLNTWAL] SRACITENIZ L » TEXEIEI ML <ozt L, € b
Mk M T LTS ZORRDIIRDIBOOER &L TREND Ty MEBIEHETO
SLAVONFIT E IZRRGES TV, £ 2 TAMIZETIL BEDT-TTF 23 HH DK &2 BHKHE
bT % ZLICkBADENDFITIEHR L, « -(BEDT-TTF),Cu[N(CN),]Br % — &l E /K 35 & #a
L 7= k -[(h-BEDT-TTF)1.x(d-BEDT-TTF)x]2Cu[N(CN)2]Br % i\ 5 Z L2 Xk v X Riig % 21t
SETEY MEBRUEFICBIT DENODIRETRD Z L 2 mREIC LTz, = v 7 AR
WCEVELNZEAL, BRIEMEZET S 2 LICX 0Ty MEBIHETOE Y h-T 2 F—
Y VBRI O W TRREE L 7.
ZDFER, &B-F v Mk
20 DOMEFITENIC L > TER
10 BN S 72D L H 1Bk
THZEWbotz, £72110
, imadiation FRERILL B O RS Tl — iR
. BB SR, T hIEeE
DTRFHEE T v & — ) R AR
X w0 (C, v MERRESET Y b-T
e I.(i ((h (;:DT TTOF.:,\(: BZ:T TTF());DZZCUIN(:EZIBV :/ &\_‘ y :/%% ’fﬁ%{$c:%,ﬂjﬁ— 5
ZlickrEtBELABND.

Coulomb Mott
correlation  jhsylator

300
Mott Anderson

Anderson . insulator
insulator

1 &E-F v MRRIR-T v F— ) UfaigA R

[1] “SRFARIE RO FEKRDE Yy N T U X — Y Uink”, Ex KFE, BARYHSESEE 67, 504 (2012)
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HE— W ILIRHH B 7R A HEE A (BPDT-TTF) ,IC1, ARSI EHIE
IINRSER A, FEARBE—RR A, SKILIER B, BRAGL=C, ferx RFZA
A AL R JBAMEFZERT, BILARLRY:, CHRIERYT
Infrared spectroscopy of quasi-one-dimensional strongly-correlated organic
conductor (BPDT-TTF)2ICl.
Ryota Kobayashi#, Kenichiro Hashimoto 2, Naoki YoneyamaB, Hiromi TaniguchiC,
Takahiko Sasakis

AIMR, Tohoku Univ., BUniv. of Yamanashi, ¢Saitama Univ.

STHEE#EAWBPDT-TTR)ACL 11X, aBl, o B EMEIN D ZFEOMREZIENRSH D 2 L3 mbi
TWB[1], “HEORKRIZED S b KT Vafilling ZTH Y . KB THRFATH D, X SHESIT O
fi kD Dt O BPDTTTF 70+ OUEDER Y Z3H5ET 5 & of BETIT L ITPUEDER Y DOFRVY 2
DTN BEREZER L TND ERREDLOICKH LT, o BECIHPEOER Y PIEE—HETHDLZ 130
Molz, TOZEND, o BHEITEDNIC 12-filling R EARTZERTE, AvPa by —nrFh%
BT D1 DICEFDIRET DX A ~—Fy MK E 2%, — 5 Ta BEITRER —v U R AIZE - T
BFAHWVICETH O Z LI L D2 EMBEFHERETHD & TFREIND,

B 112, (BPDT-TTF) 2IClz Do M & of B 2402053788 J7 11 (c i) O N FHAREEE AT b L%
R, of BIHEONFE AT V(K 1@, X% 1000 - 5000 cm™? OFEIKIC 7 7 — Rie v — 27 B8
Enbd, 207 a— Rt —271F, ZEBEOREEIED O KEATE~DORIE & . O —&Ik~DET D
B X 2EICH ST 25720 E— s s ERQE DY TS HH I N5,

—J7, BIROa BEORFEZAT M V(K 1(0)TiX, 1000 - 5000 cm OFEKIZE TEBIZ LD T r— R
RE—7BBIEND, S HIT~2740 cm M TR T « v TIRIEN R ON D, TDOT ¢ v IREEIL, E
MR Ko THFRBIORT o % LD FERBRZ 72 ) ~1870 cm'

400 T T T T

DR FRBOEENBRNZ O THD LEZBND, E7-EKRTH, o ) aqmorTiog, — w0k
Ele A T iy

BB T BB U— 7 TIRBATC 2 Y . E— s RS 3L o A\ i
Roficy T M B, UOEERBIER T K A LRI 4 A
M- LTIRIES &5 AR EARE SR THY . BRI LS
HFEANT MV, o MEOETER Y — 7 OIRERGFEZ L <N
452113, 0
BIEORERAD . AT CHARR T 05 FRFIO DF e &

S
cm )

o (Q

200 —

100 —

o
=}
S

V. o-(BPDT-TTF): ICl: Tix & A ~—F v MERUIREENEZH S, w(@PDTTTFC, — 300K
Elles & T oecur vibration

N

o

=]
T

a-(BPDT-TTF)2ICle X B R FAaiF AR & 72 o TV D Z L ZIH B0

@
S
S

31,

W2 L7, 5
o 200
[1]R.P.Shibaeva et al, Sov. Phys. Crystallogr., 33, 685 (1988) S it
[2IM. Mayr and P. Horsch, Phys. Rev. B, 73, 195103 (2006) 0

. |~13m740 em’”! fovertone)
[3]S. Fratini and G. Rastelli, Phys. Rev. B, 75, 195103 (2007) e

Wave number (cm'ﬂ)
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FA<—F v M- (BEDT-TTF),Cuy(CN): IZ81T 5
KFBREEE LT T~ NV RE
GHREEEA A, OHIESLEE A, ZERRMNE ©, SKILmM °, tex A3 P8, mIFMK A, EFHH—Rg AP
Atk kBEEE, BIST-CREST, Cifumbiss, °atdb K&
Terahertz response of photo-induced phase transition in x-(BEDT-TTF),Cu,(CN);
Keisuke Itoh”, Hirotake 1toh”®, Shingo Saito®, Naoki Yoneyama®,
Takahiko Sasaki®®, Sumio Ishihara®, Shinichiro lwai™®

ATohoku Univ., BJST-CREST, °NICT, °IMR

k- (BEDT-TTF)2Cu2(CN)3 (BA Fx-CN) ICHB W TR AFESENGR S 1], 1 ~—
NOBMABCICERT 2D “EFRFEEE OREENER STV D, X BMEERET,
RN T~ 5356, NMR CIIB#E 72 BE N B S e nWZ & D | B O D 1XRFHEIAY -
RN D Wty 7 A % — (FEIEBERRY) & L THEET D ZENRBEIN TV D,
Hex 137 T~ (THz) 2905 AV, BHOE S X105 5 BHHK FORRR S A F 3
AR, kCN Fif OXFH ROV THRE L TE 22, AEIxZh bR, 22
R SRR R O N 2 HEEm T & 5 THz BAFEBROFE R L I CHRET 5,

THz YFAREE A7 V&2 X(IZRT, ¢ fliff)E~30 ecmt OfERIZ, KR CHEE I
KT bH7m— Rar—rsREllsiiz (K0), WEEAERERFEIGCE ORE KA
E DN S ZOEITSm Y T A —NOEMOEMBIEICEZD2LDEEZ LD,
RBHROT ¢ v TS, BRI O Ty T (BRI v T 7) kDY
DThHD, FKEIZ, 7=b ML A (JEE 800 nm, 7~V AHE 25 fs) MHIZ L - T
KCN 226t Sive THz WO ESRIE 2 ~d, KR - BES T~ (ZFC) (2 THHEZ: THz
B DFEAEDHEFR I AL, B o150 ——— ‘

. _ , §100@® — Elc (A 10k, E@L4um) ic
DIFEDNRLS R S5, Btk e@miwmQﬁwwﬁ$JUﬂ 10
o ERAERRICE v B s ¢ O 20 a0 e0 80 1o O T VT
NEHFEEEANRT FAD 2 4of® A @R [+
WA R@IRT. i g %
Ef% (0.1pst&) T, s 7 ; = "
24— DB IET 5 e s
AN NVBREEREER L TR

o
»
5
|

Aoy (Q tem 1)

g 1c) —8K  Egonmic | ..
DRI K D0y T X2 g ost — 150K [+0.1ps
g 05
. . S ok .V
—DEEZ R LTS, % 050 o) I
: " L " Il L L PR I BU U S S S RNE
TS DORERNS . FERE M 0 2 7] 6 25 30 35

B Time (ps) Wave number (cm ™)
7N = 4 ~—F
;&T?L it oA - ’ K@) 7 7~ HEAREE AT L, (b)e Bl YE~30 cm™ D4
MEFRECCN O THz IS G, ()7 = & MOV BBEIC X 0 54 Uiz THZ 8%, (d)Eh
B C SN CERT B, (1.4 pm) (ZfE S MR O HE R,
[1] Abdel-Jawad, Terasaki, Sasaki et al., PRB 82, 125119 (2010).
[2] Itoh, Ishihara, Sasaki, Iwai et al., PRL 110, 106401 (2013); PRB 88, 125101(2013).



