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Halogen-bridged binuclear metal complexes (MM X chain compounds)

X M M X M M M=PtNi  X=Cl,Br,|l
COAITICIEITED 44 ii1ed M-z band
pz d2 d2 pz d2 d2

[Averaged-VaI ence phase
X (25 N @ wes) 25 M) X —
+ + A
d2 A
¥ i i
Chage-Density-\Wave (2233) phase
-x X (W) = x—— (W) —x—
+4
4 4
Chage-Polarization (2323) phase
= X (W) = x—— (W) = x—— (W) = x
“ 52 +
# i #
Alternate-Charge-Polarization (2332) phase
X (M) == (M) ——X— (M) =X
+ ¥ +
i # ¥

"Metallic" : AV (Ptx(dta)sl at r.t.)

Paramagnetic : AV, CP
Nonmagnetic : CDW, ACP

Ferroelectric: CP?

Phase controlled by

Temperature: AV — CP ?— ACP

in Pty(dta)al
Bridging halogen: X=Cl, Br, |
Ligand: L=pop, RCS; (dta=CH3CSp)
I Counter ion: R=Na, K, (ChH2n+1)2NH2, ...
Solvent water

coomumxXoooOoOoOOoOOoOOOOoOOoOOoOOOOOOOOOOOOOO0OOO0OOO0O0O0O0O0O0O0O0O00A0
Av=0000000CDW=0000000CP=000000ACP=00000000
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ooooo0ooooOooooooooooooon
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/ MODEL

1- band modéd for M-d,

tum tmxm-0(Yo,+Yai+1)

Vum Vmxm s

oooMuxoooOooooooooo
oooooooooooogo
oootooooo0ooooOon
oD0OOOOOOOOOBOOO
oooooooooooogo
ooouoooooooovod
ooooyoOoooooooo
KOOOO

L=dta  (dta=CHsCS;) L=pop

Pto(dta)al

(Pop=P,0sH; ")

R4[Pt2(pop)4lInH20 R=Na, K, (CiHzq+1)2NHy, ...

el
Pt Ol
S eC

— e i et —

Observed phases
AV, CP? ACP
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ooooooooooooooooooooood
ooooooooooooooooooooood
ooooooooooooooooooooood
ooo
MMXOOOOOOOORCS,ODOOO0O0OO
OR=CHsOOOOdaD0O0O0O0O00O0Odta0OODO
0000000000000 P0sH>~00000

@ ~o
@ Counterion, R
oP ©0

-— a—

AV?, CDW, CP?

O0O0da0000popd0O00O0OOO

00Opop0 000000 pop0 000000 ODN
00000000000000000000000
00000000000000000000Odta
00O0MMXOOOOODOOOOOOOOO0OOOO
00000pop000MMXOOOOOOOOOD
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Short-range vs. long-range el ectron-electron interactions

Strong-coupling limit (twum = tuxm = a = 0)

BCDW

X (MEM)ex x-
Ccbw
¢ () = (D)= -
777777777777777 ++ E(CDW) =
# # Ipyl
ACP
— 5 () = () — -
£ + E(ACP) =
CP
=5 () 5 — () =
+ E(CP) =

B Um Wim Vuxm Vo

E(BCDW) = -3 Byl + 1.5Um + 2Wum + 2Vuxm + 4V2

-Byl+ Um +25Mum+ 2Vuxm + 42

-Byl+  Um+ 2Mum +25Muxm + 4V2

- Blyl + UM + 2\4VIM + 2VMXM + 5V2
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Electron-lattice vs. €lectron-electron interactions cow

Kvxm =00 for L=pop

CcP

2B|y|]*M*M”X”M*M”X*”M*M”X”

Strong-coupling limit (tum=tmxm=0=0)

Uwm 2nd-order PT intra-unit process inter-unit process
Lap)
>N \% -2 2 -t 2
4 N CDW SEmm= MM — MXM
MMT Un—Vivm OB 2BlylI-Vum+2V2
—t 2 -, 2
CcP MM MXM

6EM M= 2B|yl+VMXM_2V2

6EMXM = 2B|y|+VM M _2\/2

CDW

. - B.
cp }lsstablllzed by {UM.

“x— D —x— WD —x-

. Uw=6
B CDW dMXM
4 cp :
a | tum =1
AV Vum =0
Vvxm = 0
0

0 02 04 06 08 1 V2 =0
XM

Ra[Pt2(pop)4l]nH20

Ouxm  small -------------3 » large
AV CDW CP

tuxm  large -------------9 > small

B large--->  small

Vo large---»  small
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[ Optical conductivity of MM X chains ]

12-site periodic system
tyum=1.0 tyxy=0.8
0=0.2 3=4.0y,=0.1

Intra-unit process

Inter-unit process

Vg =Up 2, Vi = Upl4
n=0.02 VM X MV CDW & x+i_x %ﬂ x+
e . .
x MM x MM x + 'T'
Euv=Uu Vum Euxm=2 Yo Vum+2V,
CP Ty gyt
3 % X % X ﬂ X%
NN .- e
2 T S
Ewm=2 YorVuxm 2Va  Eyxu=2 Yo+Vum 2V,

ooooooOooOooOooboooo

oboo0ooooo0oooooooooooooon
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XMMXOOOOOOOoOOoOOoOoXMmxoooooo
ooooo0ooooOooooooooooooon

Ooooooooooooooooooooooon

XMvxooooooooooooooooooo
ooooooMmxXxoOOOoOoooOoOoooooo
oooooooooooooxXxMuxoooooao
ooooo0ooooOooooooooooooon
ooooo0ooooOooooooooooooon
ooooo0ooooOooooooooooooon
ooooo0ooooOooooooooooooon
oooooooMxXxoooOooooooooooo
OoooooooooooMxXxooOoooooOod
oooooOoOooooon
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Electron-lattice vs. electron-electron interactions

KMXM =0 forL=dta

It M
o " (»_ lf tM)(M cP tMM tMXM
sl s FEIN + T+ +
[3|y|[ M- M - X% - M -M- - X- - YM- M- -X M- M - % - M- M- - X- \-M - M- %
# # # #
tM)(M
ACP -
T AN
M- BE - % - =M - K- - X - M- b % -
# & #
Strong-coupling limit (tym=tmxm=a=0)
2nd-order PT intra-unit process inter-unit process
- 2t —taix
CbwW = —_—_MxXM
OBM= G ~m Owxu 2B~V +2V2
CP SEMM= —_t"%M SEvxm= —tixm
MM 2Bly[+Vmxm—2V2 MXM 2BlyH+Vmm—2V2
1,2 _ 2
ACP i SEwxy= 220

SEmm= —2[3|y|-VM><M FEVA

Un—Vuxm

r AVI ) ) tum =1 tuxm=0.8
P . - _

0 02 04 06 08 1 VMM =0 Vxm=0
o V, =0

CDW
ACP

B.

}isstabilized by {0( U
» Uwm.
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My name is Heiko Hocke. | am a JSPS postdoctoral
fellow and currently a member in the group of Professor
Yasuhiro Uozumi/ Coordination Chemistry. | arrived in
Japan nine months ago. Herein | want to tell about my
experience with the Ingtitute for Molecular Science. But
in order to tell properly | should start with the very

beginning that means before my arrival in Japan.

Previously | had joint as a postdoctoral fellow the
group of Prof. B. Giese in Basel/ Switzerland. At this
time my work was connected with radicals and peptides.
But my research interests moved on to asymmetric
catalysis, especially solid supported catalysts. From a
labor mate in Basel | heard about the work of Prof.
Uozumi — and shortly after that a contact was
established. He invited me to join his group as a postdoc
giving me the opportunity to gain experiencein this field

of — after all — black box chemistry.

After approval of my fellowship by JSPS | learned
that | need a visa for my period of stay in Japan. Thisis
normally a very time consuming process (about 3
months) unless someone has a so called ‘ Certificate of
Eligibility.” | wrote my ‘problem’ to Mrs. Aimi
Nishimura (secretary of the group) and got promptly not
only the certificate, but also alot of written confirmations
for every thinkable reason and question. The Japanese
Embassy in Switzerland issued the visa then in two days.

Mrs. Nishimura also informed me by e-mail that the

IMS is able to provide accommodation for foreign

Getting Acquainted With IMS

Heiko Hocke

visitors. She was so kind to arrange everything. In fact,
when | arrived in Japan, all necessary things had been
settled aready and | had not to look after anything at all.
In the first week Mrs. Hisayo Nagasono (secretary for
foreign affairs) took me to all the government offices
doing the unavoidable bureaucracy. Maybe this is
Japanese style but | was really surprised about the good
organization and unconventional handling. | am very
thankful to both Mrs. A. Nishimura and Mrs. H.
Nagasono for making my start in Japan so easy and |
want to use the chance to say thank you to both of them.

| think this example from my starting time at the
institute shows not only how well experienced the IMS
administration and staff are with the needs and problems
of anew arrived ‘gai koku jin' but also how efficiently

things are handled.

Since my beginning | found the atmosphere at the IMS
is both stimulating and encouraging. One reason is surely
the state of the art equipment available, which makes
research very enjoyable, but more important are the
people working here. | experience much support, which |
need the most in subjects related to information of any
kind, since | am not able to understand or read Japanese,
from my coworkers. Particularly, | have to thank my
host, Prof. Y. Uozumi, and all the members of his group
for the hearty and warmly welcome as well as for their

constant voluntary and gratuitous help.

A complete different aspect of the IMS is its

gbooboono 44 37
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multicultural environment. People from many different
nations (U.S., China, S-Korea, Hungaria, Russia ...) and
cultural background are living on the campus-like areain
Mishima Lodge or Yamate Lodge creating a unique pot-
pourri. It allows a deep and fast inside to strange custom
(at least strange to me), religions and world view not as a
tourist, but as a neighbor and friend. Especially at the
beginning it did profit me in another area of living too,
because it was the fastest way to learn about good
shopping centers, historical sites for viewing, sport
activities, upcoming events in Okazaki and all the small
things that make daily live easier and which helped me to

integrate in social live.

Besides all this, the kindness and hospitality of many
people living in Okazaki, for instance people from the
OIA and from the Rotary Club, are a huge help to get
adjusted and make me feel amost at home.
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“Solvation dynamics and other ultrafast processes in organized media.” Since November
2000, | have been a JSPS post-doctoral fellow in the group of Prof. T. Taharaat IMS.

My research interests are focussed mainly on the laser spectroscopic study of a variety of
ultrafast photophysical processes (in the pico- and femtosecond time scales) in homogeneous
solutions as well as in restricted environments like biomolecules, macromolecules,
supramolecular assemblies and nanocages.
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Autonoma University (Madrid), Academia Sinica (Taipei), Institute for Theoretical Physics
(Santa Barbara), Institute for Theoretical Atomic and Molecular Physics (Harvard), and the
Cornell Center for Applied Mathematics.

My research interests cover a range of topics in the area of molecular dynamics and
chemical kinetics. | am interested in problems arising in chemical reaction dynamics,
molecular spectroscopy, surface kinetics, thin films, and gas phase reaction kinetics. My
group employs theoretical techniques including quantum scattering theory, wave packet
dynamics, semiclassical theory, nonlinear dynamics, Monte Carlo simulations, and classical
trajectory simulation. | am especially eager to interact with experimental groups to produce
physical understanding of laboratory results.
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March 15 (Thursday)

9:05-9:15 Opening Address
H. Kobayashi (IMS)

9:15-10:00 T. Ishiguro (Kyoto Univ.)
Conduction Mechanism in Doped
Polyacetylene

10:00 - 10:45 P. Day (Davy Faraday Research Lab.)
Supramolecular Chemistry of Molecular-
Based Magnets and Superconductors

11:00 - 11:45 D. Gatteschi (Univ. of Florence)
Dynamic Phenomena in One-dimensional
Magnets

1:10-1:40 K. Hashimoto (RCAST, Univ. of Tokyo)

Spin Transition Induced by Light at Room

Temperature on Metal Polycyanides

1:40-2:10 T. Nogami (Univ. of Electro-

Communication)

Magnetic Properties of Some Transition-

metal Complexes

2:10-2:40 K. Awaga (Univ. of Tokyo)

Magnetic Bistability in Organic Radical

Crystals

2:40-3:10 K. Inoue (IMS)

Construction of High-TcMolecule-based

Magnets with Asymmetric Structure

H. Shirakawa (Cabinet Office)

The Discovery of Polyacetylene Film
—The Dawning of an Era of Conducting
Polymers —

3:30-4:15

4:15-5:00 P. Cassoux (LCC/CNRS)

M(dmit)2- and BETS-based (Super)
Conducting Salts with Magnetic and
Photochromic lons

5:00-5:30 A. Kobayashi (Univ. of Tokyo)

Metallic Crystal Composed of Single
Component Molecules —Design, Synthesis
and Structure—

5:30-6:00 T.Nakamura (Hokkaido Univ.)
Integrated Molecular Systems Based on
Molecular Conductors and Magnets:
Channels, Rotors and Wires



6:00 - 6:20 R. Kondo (Univ. of Tokyo)
Superconductivity vs. Spin Density Waves
in Twin-Columnar Conductor,

(BETS)2(X2TCNQ) [X = CI, Br]

March 16 (Friday)
9:00-9:45 R. M. Metzger (Univ. of Alabama)
Unimolecular Rectifiers and Metal
Nanowires

9:45-10:30 D. L. Allara (Pensylvania State Univ.)
Chemical Aspects of Self-assembled
Molecular Electronic Devices

10:45 - 11:25 M. Fujihira (Tokyo Institute of Technology)
Study of Self-assembled Monolayers by
Scanning Tunneling Microscopy

11:25 - 12:05 Y. Wada (Hitachi, Ltd. and CREST, JST)
Prospects for Single Molecule Information
Devices for the Next Paradigm

1:30-2:10 K. Seki (RCMS, Nagoya Univ.)

Organic / Metal Interfaces: Structure,

Electronic Structure, and Other Aspects

2:10-2:50 S. Koshihara (Tokyo Institute of

Technology)

Photo-control of Cooperative Phenomena in

Organic and Inorganic Semiconductors

2:50-3:20 T. Suzuki (IMS)

Perfluorinated Oligo(p-Phenylene)s:

Efficient n-Type Semiconductors for

Organic Light-Emitting Diodes

3:40-4:25 E. Coronado (Instituto de Ciencia

Molecular. Univ. de Valencia.)

Multifunctional Molecular Hybrids with

Coexistence of Magnetic and Conducting

Properties

4:25-4:55 H. Seo (Univ. of Tokyo)

Charge Ordering in Organic Conductors

4:55-5:25 R. Kato (RIKEN)

From Molecule to Molecular Ensemble

5:25-5:45 H. Fujiwara (IMS)

Structures and Physical Properties of an

Antiferromagnetic Superconductor, K -

(BETS)2FeBra

7:30-9:00 — Poster Session —

March 17 (Saturday)
9:00 - 9:45 F. Wudl (Univ. of California)

Design and Synthesis of Materials for Thin-
film Organic Devices: Making an
Anthracene Behave Like Pentacene

9:45-10:30 H. E. Katz (Bell laboratories-Lucent
Technologies)
Design and Synthesis of Organic Transistor
Semiconductors for Logic Elements,
Displays, and Sensors

10:45 - 11:30 R. Superfine (Univ. of North Carolina)
The Atoms Matter: Lattice Registry Effects
in NEMS Devices

11:30 - 12:10 Y. Nakayama (Osaka Prefecture Univ.)
Molecular Devices Using Carbon
Nanotubes

12:10 - 12:30 A. Hassanien (Electrotechnical Laboratory)
Fermi electron wavepacket interference
images on carbon nanotubes at room
temperature

2:00 - 2:40 K. Matsushige (Kyoto Univ.)

High Density Ferroelectric Molecular

Memory

T. Ogawa (PRESTO, JST)

Molecular Electronics Devices Using
Functional Organic Molecules and Nano-
gap Electrodes

2:40 - 3:10

3:10-3:40 Hirokazu Tada (IMS)

Nano-scale Electrical Properties of
Molecular films on Silicon Bound through
Si-C Bonds

3:40-3:50 Closing Address
K. Yakushi (IMS)
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