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ﬂAgEﬁﬁE Eﬁ% l/ C —WhatI found in ISSP —

Ara SEDRAKYAN
Teoretical Division, Yerevan Physics Institute

My impressions about ISSP can be divided into two parts: scientific and general. I will start from the scientific
impressions.

Long before the arrival to ISSP, about 10 years ago, when I have started my investigations in Quantum Hall
Effect and, in connection with this, in Hofstadter problem, I have read few excellent articles of Professor M. Kohmoto
and found deep coincidence of interests in this subject. Applying for visiting professorship in ISSP I had an intention
to establish a collaboration with M. Kohmoto and enlarge it in a future. My expectations were fully realized.

Our scientific contacts have started a few month ago. Upon my arrival to ISSP at November 31 we have began
intensive discussions in group of Prof. Kohmoto connected with plateau-plateau transitions in Quantum Hall effect
on the basis of Chalker-Coddington model and unconventional Hall effect on graphene. Our efforts have resulted in
the article, which we have finished in February and have submitted for the publication in Phys.Rev.B [1]. Moreover,
our common investigations reveal a set of new interesting problems in connection with unconventional Hall effect on
graphene, which we are going to investigate further. Summarizing I would like to emphasize that my collaboration
with Prof. Kohmoto and his group was very productive and efficient and will be continued in the future.

Visit to ISSP has opened for me also an excellent possibility to meet with my old collegues (Junichi Shiraishi
from the mathematical department at the Tokyo University and Paul Wiegmann from Chicago) and establish new
contacts (M. Sato and T. Aoyama from ISSP, Y. Avishai from Israel, Hasegawa and Y. Hatsugai). I had a seminar in
Ochanamizu University and very productive discussions there.

I should mention also discussions with with Prof. Kato on Quantum Hall effect in anti-dot systems. It looks that
in this area we have common interests and can establish some investigations. After return to Yerevan I will seriously
elaborate this line of problems as well.

My impression about ISSP in general complement scientific impressions. ISSP is attractive scientific place where
very nice and supportive people are working. I felt continuous support from all secretaries working in the theory
department.

Especially I would like to emphasize the support from Akiko Kameda in the International Office. The tea
ceremony, organized by her in March was very important for me to reveal Japan and understand Japanese people.

I always had support also from the computer department and library.

It is very hard to find weak points in the organization of ISSP, but I think it would be right to make one comment.
The amount of available electronic journals is very impressive but it would be much efficient for the work to have also
more books in the library, especially new ones.

In general the visit to ISSP has revealed for me Japan and I will remember it forever.
References
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ﬂAgE ﬁﬁ E é ﬁﬁﬁ l/ T — Informal essay about ISSP —

Christoph JANOWITZ
Institute of Physics of the Humboldt University Berlin

I was given the opportunity to stay as a guest professor from February to April 2006 at the Institute for Solid
State Physis of the University of Tokyo. My general impression was, when I first studied the homepage of the ISSP
prior to my application for the guest professorship, that nearly all branches of modern solid state physics are
represented. This stimulated me to try and apply for the program, since I wanted to get in touch with one of the
leading research institutes in Japan. Especially in my field, the investigatin of the electronic structure of solids by
means of high resolution photoemission, the group of Professor Kakizaki has a very good reputation. Since my field is
experimental, also the equipment has to be state of the art. Prof. Kakizaki’s experimental stations, which are located
at the Photon Factory, a medium energy storage ring based at KEK in Tsukuba, fulfill this condition easily. Before
doing experiments at the Photon Factory I had to characterize my samples, that I had brought from my home
institute, the Institute of Physics of the Humboldt University Berlin.

For these characterization it was very helpful that I was easily granted access to the Material Design and
Characterization Laboratory (MDCL). In the laboratory of Prof. Ueda from the Materials Synthesis and
Characterization Division Dr. Isobe did magnetzation measurements on the crystals. The magnetic susceptibility was
determined for number of Bi-Cuprates by a SQUID magnetometer. Due to his good skills and the equipment the
measurements could be performed within just two days. Later I was introduced to Dr. Yamaura, who helped me in the
operation of his euipment for Laue diffration . Again I was supported by a very friendly and competent scientist, so
that I could perform the orientation of the crystals within few days. We also did characterization of our crystals on a
modern EDX machine. Here we were also able to determine the oxygen content of the samples, a meausrent that is very

difficult, since oxygen is a very light element with only few electrons.

Besides these first measurements which were performed in the first month of my stay at ISSP, I could also gain
some insight into the live at Kashiwa campus. Mrs. Kameda from the International Liaision Office provided much
help by preparing everything for my arrival, and supported me for very friendly in all the details that appear in daily

live in Japan, but also when dealing with the immigration authority or with the bank.

In the second and third month I spent four weeks at the beamline 18A in Photon Factory, which is operated by
the group of Professor Kakizaki. Here Dr. Okuda, Mr. Kura and Mrs. Harasawa helped me a lot by setting up of the
experiment and by active participation in the measurements. The beamline and the photoelectron spectrometer were
state of the art and provided the high resolution necessary to perform the experiments. We were able to obtain very
important results on the disappearance of the Fermi surface on BiSrLaCuO- high temperature superconductors in a
special region of hole doping, the so called static stripe phase. It was found that in this stripe phase the maximum
intensity near the Fermi energy occurs in the second Brillouin zone. This makes the results similar to that from the
other HTc superconductor with the stripe phase (Nd)LaSrCuO and proves the universal behaviour of high Tc’s in the
doping regime of this stripe phase. The results will be published and presented at the international ECOSS

conference and on other conferences and occasions.

By mediation of Professor Kakizaki I was also given the opportunity to visit the Spring-8 storage ring and the
synchrotron in Hiroshima and to present my results there. I could talk to other sientists in the field about our results
and also about possible future cooperation. Also I gave a talk at the ISSP seminar to present my research to the
scientists from ISSP. Especially Prof. Fujimori was very interested, since in part he is working on very similar

systems. He also showed me his three very modern high resolution photoemission stations at Kashiwa Campus.

In conclusion I can say that my three month stay at the ISSP has given me many new insights and will also lead
to publications from the results achieved in four weeks beamtime at the Photon Factory and further cooperation. I

have met many distinguished scientists and found very friendly incorporation into the scientific community at ISSP.
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Multi-Functional Nano-Sciences of Advanced Metal Complexes: Photo-Induced Switching
between Single-Chain Quantum Magnet and Paramagnet, and Conducting Single-Molecule
and Single-Chain Quantum Magnets

M. Yamashita
Graduate School of Science, Tohoku University & CREST(JST), Sendai 980-8578, Japan
yamasita@agnus.chem.tohoku.ac.jp

In the fields of the molecule-based magnets, the quantum molecular magnets have been attracting much
attention. While the bulk magnets or classic magnets are based on the 3D ferro- or ferromagnetic interaction, the
quantum molecular magnets are based on the double-well potential barrier defined with DS’ where D and S are
uni-axial anisotropy and spin quantum number, respectively. Therefore, while the memory capacity of the bulk
magnets such as floppy disc is 10° bits, the quantum magnets may have the memory capacity of 10 bits if one
quantum molecule magnet works as one memory. The realization of the quantum molecular magnets may make a
huge progress in memory devices as well as quantum computers.

Recently many single-molecule quantum magnets such as Mn;, have been reported and attracting much
attention from the viewpoints of both basic sciences and applied sciences, while only a few nano-wire quantum
molecular magnets or single-chain quantum magnets have been reported. So far 11 single-chain magnets have been
reported. Among them, we have synthesized seven types of single-chain magnets so far. More recently, we have
synthesized the novel single-chain quantum magnet formed by a twisted arrangement of easy-plane magnetic
anisotropy (D>0) for the first time. The compound consists of an alternating high-spin Fe(II) and low-spin Fe(III)
mixed-valence chain complex, catena-[Fe'(Cl0,),{Fe"(bpca),}]Cl0,, which shows the frequency dependence of AC
susceptibility and semi-circle of Cole-Cole plot, and obey the Arrhenius law. The parameters of J and D are
estimated to be -10.0 and 14.9 K, respectively. The D>0 is also evidenced by HF-EPR measurement. The
compound shows the photo-induced switching between a single-chain quantum magnet and a paramagnetic state
reversibly for the first time.

Moreover, we have tried to synthesize the bi-functional nano-materials with single- molecule magnets (or
single-chain magnets) and conductivities, because the conducting electrons will make the spin flops difficult in the
single-molecule magnets or single-chain magnets, due to the longer coherence of the quantum magnets. According
to such a strategy, we have synthesizes the conducting single-molecule magnets such as [Mns(hmp)s(MeCN),]
[Pt(mnt),]((MeCN)4 and conducting single-chain magnets such as Lix[Mn(napc)].

1) R. Clerac, H. Miyasaka, M. Yamashita, et al., J. Am. Chem. Soc., 124, 12837(2002)
2) H. Miyasaka, M. Yamashita, et. al., Angew. Chem. Int. Ed., 43, 707(2004)

3) H. Miyasaka, M. Yamashita, et. al., Angew. Chem. Int. Ed., 43, 2801(2004)

4) T. Kajiwara, M. Yamashita, et al., J. Am. Chem. Soc., 127, 100150(2005)
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Construction of Organic Nano-Structures and Studies on Their Electronic Properties

Takuji Ogawa,!23 Wei Huang,* Hirofumi Tanaka,!-23 Hiroaki Ozawa,? Masahiro Kawao,!3 and Takashi Yajima 1.3
1 Research Center for Molecular-Scale Nanoscience, Institute for Molecular Science, Okazaki,
Aichi 444-8787, Japan
2 CREST, JST, Kawaguchi, Saitama 332-0012, Japan
3 The Graduate University for Advanced Studies, Okazaki, Aichi 444-8787, Japan
4 State Key Laboratory of Coordination Chemistry, Coordination Chemistry Institute, Nanjing University, Nanjing
210093, China
e-mail: ogawat@ims.ac.jp

Molecular electronics is a relatively new and fascinating area of research. However, as most single organic
molecules are not conductive in a classical sense, long-range electronic transport through single molecules is unlikely
to be useful for practical electronic circuits. Our group is interested in composites of conductive nano-materials as
attractive bases for molecular electronics. Structures such as carbon nanotubes and metal nanoparticles!
incorporating functional organic molecules have been shown to be possible candidates.

In a previous paper, homogeneous films formed by the simple mixing of organic dithiols with gold nanoparticles
were shown to exhibit semi-conductor like electrical properties.2 We have been studying the system precisely to
show that the films are composed of 2 ~ 4 layers of the gold nanoparticles, and analyzed their electronic properties
using several kind of mechanistic models.? 4

We are also interested in preparation of one dimensional gold nanoparticles array by utilizing the specially
designed structure of porphyrin molecules. In order to perform the reaction, very reactive gold nanoparticles were
indispensable. Such gold nanoparticles were successfully prepared by modifying the method by Brust.>? They
reacted rapidly with less reactive functional groups such as pyridinyl group, while conventional gold nanoparticles
were almost inert to them. With using the nanoparticles one dimensional gold nanoparticles were successfully
constructed.

Carbon nanotube / organic molecule composites are also an interesting target of the molecular electronics. We
have succeeded to show that combination of carbon nanotubes and PCI-AFM method® is a good tool to analyze
electronic properties of single or a bunch of molecules while observing their molecular-scale image of the targets.”
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Fig.2. TM-AFM image of
protonated T(4-MeOP)P J-
aggregate prepared at air-
water interface.

200 nm

Fig. 3. TM-AFM image of
protonated T(4-MeOP)P J-
aggregate LB film.
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Abstract:

Low-dimensional organic conductors have been extensively studied since early 1970’s when the first metallic
compound TTF-TCNQ was found to exhibit metal-to-insulator transition due to Peierls instability. It has taken
rather long way of about two decades before a fundamental problem concerning conductivity and magnetism as a long
term s-d problem in a magnetic metal is noticed really in low dimensional organic conductors. In this workshop I will
overview! the current status of research on a quasi two-dimensional conductor A-(BEDT-TSF)2FeCls first synthesized
by Prof. H. Kobayashi and his collaborators.

The system with the tetrahedral FeCls anion, where Fe3* ions take a high spin 5/2, exhibits a phase transition at 7w =8.3
K from a paramagnetic metal (PM) to an antiferromagnetic insulator (AFMI). This is caused by an antiferromagnetic
exchange interaction between the localized 3d spin and Ttspin 1/2. In contrast, the purely nonmagnetic system with
GaCls undergoes a superconducting (SC) transition at 7c. = 5 K. To note, in the mixed system with 0.3 <x < 0.5 (x = Fe
concentration), a successive phase transition occurs, with lowering temperature, from PM to SC and finally to AFMI.
Recent our studies indicate that (1) unusual metallic states may be phase-separated that highly dielectric domains
emerge in the metallic background below 70 K, and (2) AFMI is associated with drastic nonlinear transports with a
negative resistance and switching effects, and a colossal magnetodielectricity. X-ray diffraction studies provide an
evidence for the domins in the metallic phase, and also for the structural phase transition at 7w strongly suggesting
that the insulating phase may loose the inversion symmetry. Discussions will be made for our model of a
charge-ordering polarization in AFMI. These phenomena are found to be totally caused by a multifunctional interplay
among metallic conductivity, magnetism, and dielectricity which are sensitively controlled by magnetic fields.

1) N. Toyota and T. Suzuki, (in press) Comptes Rendus Chimie (2006), and Solid State Physics (in Japanese).
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Abstract

When a Ceo film was irradiated with electron—beam with an energy of 3 keV, a peanut—shaped Ceo polymer with
metallic properties was formed [1-4]. To elucidate the origin of the metallic properties of the peanut—shaped
polymer, we examined the valence photoelectron spectra of the polymer using in situ high—resolution photoelectron
spectroscopy and found that the density—of-states (DOS) of the polymer came across the Fermi edge in a similar
manner to that of Au film used as a reference. In addition, the DOS of the peanut—shaped polymer around the
Fermi edge is very similar to that of quasi—one—dimensional materials with metallic phase. This predicts that the
peanut—shaped polymer has quasi—one—dimensional structure and exhibits Peierls transition at a given temperature.
We do not still examine the change in the valence DOS at the Fermi edge as a function of temperature but did the
temperature—dependence of the electrical conductivity of the polymer. It is interesting to note that the electron
transport mechanism was changed at about 90 K, suggesting that the valence electronic structure around the Fermi
edge was changed at this temperature.

To confirm whether or not such a low—dimensional peanut—shaped Ceo polymer exhibits metallic character, we
have performed first—principle calculations of the band structure for two kinds of quasi—one—dimensional
peanut—shaped Ceo polymers [5]: one has the cross—linkage consisting of 6— and 7-membered rings and the other
has that consisting of 5— and 8—membered rings. It was found that the former is a semiconductor, while the latter is
a semi—metal, indicating that the latter model structure is one of possible candidates to explain the experimental
results described above.
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FIENMOENTWD, FxlZZhETIc, PVCz BT 5% %
UTARIZE > TF ) A= MERBBIONF VA —LTERZ 5
ETIEA (e-h) MNEERKEEZRZLTNDIEEHLMNILT
X7/, 12 LT, T, eh HOAE U EAFI 7 2Z2H0+5Z &
T.~v7 v/ GMR IR EZRBETEZHZ LA R LIZDOTHEKT D,
[REH EH%R] 1 IZSIE KRR B S - PVCz D Y HLBT
FICHT BRI A T LTz, BBH ALY — L (Cz) Z5BIRMIC
JEENEE L7- & & 13, BEESEUINS NS LIRFIR (0 13D L, K 7% N ° .
DED MR ENBH BTz, -10%FEE D MR ZhHBiE N TRt | L D D L |
GRS T AL M BB BT LBl ST S 0O 20 40 60 80 100
7. PVCz OHA1E 10 mT AT MR 2V ABLUHIL B S0 C b Magnetic Field B (mT)

%, BT, BT —~ U HAMEA TS e-h $H0D 2 B L 8IRY 1L SR KK CHEI L2 PVCz OAREIZRBIT 5
FEATIE S, EASNEF v U PERART 52 sicg@L MR

o

©
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]

o
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1% o

90 - ® °
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TW%, —J. A~I78ms (LCH) % PVCz @l F—7 L LCH OFERMEIEAZIT S & . MR 2h58R13-20%I2 62 L7-,
FEFR T i FOMOFEMRERAE R AL, ech XDTF ) AU FAF I 7 ZAEBRHIEN7==IE GMR & OBfRIZOWT
EBETD,

e 3N

1 F. Tto, T. Ikoma, K. Akiyama, Y. Kobori and S. Tero-Kubota, J. Am. Chem. Soc., 125, 4722 (2003). F. Ito, T. Ikoma, K.
Akiyama and S. Tero-Kubota, J. Phys. Chem. B, 109, 7208 (2005). F. Ito, T. Ikoma, K. Akiyama, S. Tero-Kubota and
A. Watanabe, J. Phys. Chem. B, 109, 8707 (2005) & <J. Phys. Chem. B, 110, 5161 (2006). T. Tkoma, K. Akiyama and S.
Tero-Kubota, Phys. Rev. B, 71, 195206 (2005). T. Ogiwara, T. Ikoma, K. Akiyama and S. Tero-Kubota, Chem. Phys.
Lett., 411, 378 (2005). T. Tkoma, F. Ito, T. Ogiwara, K. Akiyama and S. Tero-Kubota, Chem. Lett., 34, 1424 (2005).

FTRIFTITIVNL ViR T A5 2 RO STM I BT 5 EME MK ETE

WLRBEHETL L, A7 m 7 47 20 HILKRBGREHL S
O Zz 12, ik 31 8 B 8 B R EE 28

WTEE, ZBHE b o RO VEAREE (STM) & B SRR LSy 115 (SAM) O 2RIl U 7= BEREME 2y 1 DARE R [1]) e OV D &
4 v FEERIENER ST D, Fx ik, BRERIEIC S FOBEDIRELRFAT 5 2 & 2&0EIC, BRI e er:

DT DOEDHENMIOWVWTHIREZIT > TV D, AIFFETIE, T H o F A —/L(CioH21SH) SAM FZHLOIAENTZT N T F 7
INRL(TTE) FER (T DOTA T2 REERL K 1), A XL BERENIET LR8I O W TERILS:
STM (ECSTM)Z FIW THEZIT - 1D T, FOfE B2 W& 53],

2a 1%, CioH21SH SAM HZHDAENT=4F 1 O ECSTM £ (Esample = —0.8 V) T 5, MR TR L7ZHEIRIC
C10H21SH SAM Tl A 6N o 725 &84 0.3 nm OSBRI, BT 107 A4 7 RNEREIN-L0EE X Em
b, ZOEBNMTIX, TTF BT HHIREICH D LB 2 DD, KIZ, TTF BEHA+2 liic/e> T3 L HEH S5 BN
(Esample = =0.2 V) IZZ{L S H 72D ECSTM 4% X 2d (27T, F7ZIZERAMNICET A 72 RBAET, TV A RidA
BNOT AT REDINSWZ ERGND, BT NVEME-08VIZET & HOK 2a LRGN ESNIZZ LD,
TA T RORBENENBIEICG L TR THD Z ENmNhoTo, ZO/NSIRT A T2 ROFEEL, TTF BB ERN &5
LHZEILE o THESNAEMEIICED EBEZXTND, Thbh, FHIRE T o Tz TTF B3, Bz X
S TKBRTIZZE N TR EZ RS EWHIZEETH D, KERT A 72 RTHREIASSEN VO, TTF B O E
ERIZ L o TERIABARIZN TN AT EE X D, —J, —0.6 V K1U-0.4V (TTF BT S 5 3+ ) (2B S
LSBT, RERTA T RRFICHLSBRIENEDITH LT, /IWERTA T2 RZ—EBMTHHBEEZRD
W L7= (X 2b, 20), BAEICEL T, llx O ORIGIRIENRHEE 2 Z &, +1 i CIdkimEH ~ofRIaPER 45 Tk
RWZ EENFRTHD EBEZTND,

References
[1] L. A. Bumm et al., Science, 271, 1705 (1996).

[2] Z. J. Donhauser et al., Science, 292, 2303 (2001).
[3] Y. Yokota et al., J. Phys. Chem. B, 109, 23779 (2005).

S__s g S\M\/SH
(o= Uk
= = 1 5 S”'- n==2a

ol

it it et re e e e e e e 0.0mrm [

X 1. TTF §HEARD 5y FHEE & SAM ORI 2. CioH2iSH SAM ([ZHEOAENTZS T+ 1 TATVRD
ECSTM 14, (35 x 35 nm2, Esample = (a) 0.8 V., (b) 0.6 V. (c)
-0.4 V., (d) -0.2 V vs. AWAUOx, Eii, = —0.3 V vs. Auw/AuOs.,
Iip = 30 pA).
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BBl MMX-chain $itk QO THREE~HE TO A E L - N1 TV ZREO B~
FUERFRFBER AR ALEEY S0 35
UF 5ot n s U B RESRIT. &R A 4 M) e s BRI L7 MX B L Z0& @8k L
7= MMX 80> “REAE 5T 5, MX BUE 2 OB FEEREL Y 5 5016 LT, MMX UL L Y %7 41
HOBTRERIELTY 5,

OMMX HIGERDERY 5 % 4 FHEHOE 1 IRAE

average valence (AV) ,14:H ( X;Mz'5+-M2'5+7X'7M2’5+-M2‘5+7X_ )
charge density wave (CDW) #H (X—M*-M>—X-M*-M*-X")
charge polarization (CP) #H (X—M*-M*"-X—M*M*-X")

alternative charge polarization (ACP) #H (X—M*-M*-X-M*-M*—X)
MACP FHIZ WD W B A L - 3 = )L R REE

[WFEN%] pop (PeOsH227) ZARGENLT-. I VRERG \m 7L Ll MMX A TIL, Wy 2 —ATFF %z
T =y MHIBEMAZEZ D Z LT, EHRENEET 22PN TND, LRLARMRL, ZHLETERINTE
TSR DEBEFIREBITIZE A LR TR CDWHE CPHTH Y . ACP HOILEMIIRER TH -7,

AFGETIIA T 2 =T H N 2FHEENDH LW F A TOpERZ AR L. HRES X SEERT 72 & 21T M
MOBEFIREBEBLE LI,

[ E%%2] Ko(HsNCsH10NHs)[Pta(pop)al] *4H20 (1) & Ko(HsNCsHeNHs)[Pta(pop)al] * 4Ho0 (2) X EL#E S XA
RATIC L VHEE AR/ D Z LN TE T,

1) OBE==> MEEMET 5.728A L0 o7, ZFEa vEIF2=y MEOFLIZHEZ LD, BEHREIX AV
LEzZzon5,

(2) 1T 2 EEMEEZ L > TRV, 2= MEBEBHCEBR T2 &, 5.666A & 5.992A D 2 FIEMAAZ AIZHLSI L T,
ZHEENERN PB—I-Pt3" & Pt2r- 1 Pt2" &9 2FEOEHEHIXHE LTV, #-o TZOETREIZACPFHETH
D, Zhdpop ZTEMISNZDOIEIDTHOZ L THD, ACPHIZVWDW DAL -/ Z)LARETHY ., @HIKET
TELENDN., ZOATIEEEICBONTHLEETH-T-,

EL 7 L N e Y

BALRAAF 1. CREST2, FEHHF 3, FAF ¢
PHRE OGS 22, mafl S 0 s s A 1AL R FRR 12

MR B, AHATEHT T &) TZeflh] DMIRBREAR] S04 Rubrene Crystal
b, RO L7 fr=s 2B E LTHERB SR TWS, #RHic, 8 EL 285
HBBEIZ A T2z, BETIIEHERDR N TV DA BROWNFES —7 > b
&73?0“(1/\50 %@%%Liﬁﬁb< N ﬁ%%ﬂ% ]\?\/?‘/\Xy%)zﬁb\fl7 1/3?“:/7 PRIRAE 1505 11 |
NF 4 AT LA RRIEEN D ETITRSTWVWD, ZOXHIC, ISHETIIRE A
DL ERHERRIREZRT TOD N, LN RRTIIAER N oA ZIZD dooed-Si
WTIEZ K OFERH NIRRTV, Bl 20, REMIZITESERER S Bb
N D EREABER p B0 n FURE 2RI B TT LM TIZARW, JEARME M1 ATV UBEEER T U2 2ok
INEBIET AN A ANERINR S 22 N A T2 b 5 2 DR Z DRI STV D28, A
B DMRERFEICH L TREREEE G TWD I EITHLNTH D, TDD
T 1T, AR ROBEN/R L | ST LUV TR E AR T 2K FH
fen FET # W T, A1 FET AR OS2 SR~ 3022 21T LTV B[],

AFEFTIT, BarPERICKESD LI 2 (CoHw) BLUOALT L~
(CagHog) BT 2 W R T 0 P A ZIZHOWTHE LI=v, BRI, #AR
Bt LR Y oD HIECTHEREMNDRE N T o URA X 2RI LT
(M1 ZOEIIHER LU T P RAZ TR p B ZRT8, L Tn
RIOAREIIHER SN2, Bl OWFFE S, ZOBm & LT Si0: EIZHARME :
L7oKBENE T 7 v 77 LTl mRetEs s ST s (2], FE, Si02 10712t ! ! !
LERY ~—CR#T D L p BT TR n AURE A TR T D LA R (K 0 50 100 150 20
1. B 2)[3], AT, BBOMLEREKREZELSE D 2 LIk - TmEMmME 2 EE Gate Voltage (V)
IZHICE D Z e b RHT Z ek, 2FEV, AN ORZICBITD p
RIS n BUYRET, MOBRART O b T v THERLBBN S DX v U TIEAZR TR

Ag Paste

K2 HfES N7 YR X OfRE R
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EFEEINTRY, A - &BREICBIT D 7 /L 2 HENT pinning NIEFITTH NI EEBHR L TWD, SSHITHKE - s R
NT S A ZFFEIZ G 2 DB DWW T DI LGSR, BAUIKIBIE D Tidle <. AR & MRk C o
PRRENEMEC L WA Z AR L, AR, A N7 U RAZICBT AR AT 5 ECIEFEICKRE
RTho,

[1] J. Takeya, T. Nishikawa, T. Takenobu, S. Kobayashi, Y. Iwasa, T. Mitani, C. Goldmann, C. Krellner, and B. Batlogg,
Appl. Phys. Lett. 85 (2004) 5078.

[2] L.-L. Chua, J. Zaumseil, J.-F. Chang, E. C.-W. Ou, P. K.-H. Ho, H. Sirringhaus, and H. Friend, Nature 434 (2005)
194.

[3] T. Takahashi, T. Takenobu, J. Takeya, and Y. Iwasa, Appl. Phys. Lett. 88 (2006) 033505.

EH7 NVFIN 2R ANTBEOH AT X 8 —XuN\DOT V846 Pd $ikON Y B v v Tl

AL KREEE T« CREST? « SUCHTHEI 3 - 44 KP4
O ot dEp it 120 el 5 120 [0F IERE L2 R JER s, [A s, mdh ABE4 BE B¢

E#] \E—rm e 7 U BES BRI, TO04B MM=Ni, Pd, P)Z usr oA 4> XX=Cl, Br,I) 224G L7-—
WA % b oL EEE (K 1) T, MOEWBEIRECE RO T < UHEL, K& 2 ZRIERIE SRR &, Sk
%TE%Té‘tbf)§< DORILZEDTWD, FLEBROEFIRFEIL2 2H V| Ni $5AKTIT MM o> 15 5 -k B % B
o —H. Pd, Pt $EATIE, B THEMERIZLY, TREATNHAY RXy v 7REL D720, MILMY ORA T
fﬁﬁid: EXIND Z ENMOLNTNS, ZHET, O F VEBEBIERNSHRENTETWAR, ik < Ni #5ik
IR MREE, Pd, Pt $ERITRAR HIREETH S, & L. Pd, Pt $5RICB W CEHF R EEE D 2 & 3 sk
72 biE, BARLHHOMMENF SN S, /- T, Pd, Pt $EICBO COFHR RO EREZ B L Lz, AT
. AT Z— AT Y ICEET ARV EEZEA LT AR a7 @B Co-Y(® 2) Z vz, Ziiut, BR#E7 LR
VR 2 BROK AR ALVEH &2 R U 7ALRR R E N 28T 5 2 & C, — kT Lo M-X Mz 5720 Thb, =
DI H—AF 2 Cu-Y ZHV Tz [M(en)2][M(en)2X2](Cn-Y)s (M=Pd, Pt; X=Br-, Cl; en = ethylenediamine) % &% L .
FOYEIZOW TN THET 5,
[92E5 ] [Pd(en)s] [Pd(en)zxz](cn-m (X=Cl,, Br)lc oW CITEMRRIbE, {LFRBILEIC LYV AL, [Pten)][Pt(en)2Xe]
(Cn-Y)s X=CI, Br) %, KMIEHIEIZ L > TER LT,
[#55 - £%2] [Pt(en)2][Pt(en)2Bro](Ce-Y)s DEEMRILRE It 5= CHAEMR X S EMRIT 21T 72, &5IC
UV-vis-NIR A~X7 M ERIET S & . MIEHOMO)A> 5 MYVLUMO) ~D BB BRI B Sz, = OIS
F¥ v v 7o x N F—(Een) & RFEL D Z B MHK, By —A 4 Co-Y DIRFEDEZ D224 T Eer 13/ &L 725
TENBHIENT (K3), T, CoY OREFEHDAD L EHT A AR T 2BKMABEERRARE L 20,
X0 PR AR SN2 e B2z oD, ko T IV EZ—AF X BN FE Y v 7RI KT Lz,

x| *oe
* L]
o [Pulesh, | [Peleni, O, WEATI
LB
LI
[ LS .
[T E ] Cl
b [Fien ]| Peesl, B HE YL,
P el TP e, 01, 0V
14
M: FL&R o) {
)A(: %@%&F_?V O\ O/OCnH2n+1 . R el TP il Br, e ¥,
L YA [OESR /\n/ ~
: il . s—cC CrHan+ M H wo 14 1§
Y: by E—AF 04' H o EEn
B 1. 05 SRR R D 5 2. Ca-Y D 3. 7’?/5’ A CoY DRFHK
(n=6,7,8,9,12,16) (T % Eer
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DNA OYEMFZEIC BT %K DRE

VAL RSB E o 7 —, 2RERT, SSRACREL, 4 HROREEMT
AT W R 2 BH R R RS, A0 B JIE kA B ER S

DNA (I 1 REReBEREENE & 2N b 7oh, BEFFEOENThN TS, ZORRBEIZ OV TEE DR TH
HEINTED, BEWFEORETHD, TORKE LT, FEREILI o0 bRVEREITCHD L, £ LT, HEFRET
ORI ARBED R & ORI M AR OREN D 5, Z ORIBEICK L CEE 2R M L7 JEsih 7 2R B )
ThHb, LL DNAIZIIAKRDZTREAE L, @EEIISE L, ZOHFETHELNZEREE X DNA OREL LTEAT
X720, DNA OBRREDOHIEITITAKICOVWTOHRNEETH 5,

K513 DNA OREE 2R 2 %52 572 LT\ %, DNA IZEET 5 KD FOBITIREIEFT 5, AR 92% T
X DNA (2 BB OIEE L TWAN, K 712%DIBETARICE DD, MENS SITET T3 LHED R Z v 7 3N D,
K3 1% DNAMDDERICHRET L Z LG L, BRETDIEZHLEAMBERKY L7222 R LB TN D,

L72>L DNA O Z P 5 BHRITKY 121 Tl HEDES, hF4r, REbH5T 5, AHFETIIAD T
MIEFN DN T ZN O DOEROFEERFIT 572012, KBEIZHIT 5 DNA ZIRAILA R M WS THEE
3 5,

K531 DNA OFRIMZILA S kLG 3400 cm1iZ OH stretching e without N
LR DO RE LTHND, Z0/8 RO L DNA (W orr ’
LTS FEIREFE L, K FROBECLISFIAESN S, Micz 2
D3 ROBEOWSE LRERIALL ™, KPTE o sy R 2001 with N... 10 mnts
720 BRVNIREE AT, Z OBREILIEER 60%ICH0Y L, DNAICKI 58 & ’
DIKGFPREENTNDZERRBEND, REH NI A EHRERT 2 8 o=— With N, 60 mnts
AT £ CHIERKE DT D, ZOL 2 OWERR 0%IHS L, Sos| —
DNA (2 2 DK F- 3 E £ TN D, 2 . -

HED EFIC X > TKGF2) DNA 2 BHRFE L, KICEDWIR AV R < ;g. Q... . ’-.'.
OWRFENFEIZIDT 5, 120°CLL EOIRE TIHMEITZL Ly, Zh )
WK T2 DNAIZIZE A EE L TV RN e EE X s, HiRe . . . .
ERIRICR L THHMEITED S0, ZOREBTHEERS Y VIR0 51 IRE) 40 0 40 8o 120 160
ZBBILI-L ZA 2BHLEAMENRTENTVWD ZENR LN, G Temperature (°C)

TIHZOWTEFEL KBS,

SRRy BT — U2 2ET AT DIV

Crystal Structures and Magnetic Properties of 2D Quadratic Lattices Formed by Organic Radical Cations RCMS,
Nagoya Univ., Wataru Fujita and Kunio Awaga

2PN ZE R
R W, PR AR

BRT T VT U BRI CHE BRI MRS 2 7 = L b, 5 TR ,Sﬁs\

PEEORRESR L L THER SN TV D, Bx 37 VWA F A4 BBDTANS = 1/2)Ico0 - N*

T, BRA T =4 (X)) Z2HTHEWEIER L, 0 FEH) & B & OB 2 BET L T2, S S

A CIEEIC OB IE s TE A A% 4 >OML (X = GaBra, TBry, Inly, TILy) Ok .

s & BESURIERC DU CHAS T 5, BBDTA
BBDTA*GaBry (3172 < &b 3 0DEBHFET %5 Z &6, 4 BBDTABr &

GaBrs & #ERHAFMK T, 7 b= bV AHTRIES®2 2 LIC L > THIGEH % i & i

FELL KONTT b DAY 555 (a ) £ HF i S ¥/, #iotIE BBDTA-BF, & & &

LS THT =AY e TR M= PUARTESMT 22 LICE> TR, il By By W N

HERERT OV T XBMIBERRAT 21T 572 & 25 WP b AT (220 Puma) Th -1, L e e N
11 BBDTA TIBra i #51J 5 BBDTA* D%y 754 79, BBDTAYEIHyFoRk & & = &

% ac MAICETTBY . BOCAFEREABELTH L0 CRSIL Tz, BV G " %y % %

9 53 FRINCIZ S+« C I HLBAT O R TR FAE L TR Y . ac HINIZ KITIE - O -

Ty NU— 2 B LT, WD TIBre 7 =4 320 “KIFEX Y b U T R - S

— 7 FUSAFAE L T, K 2 IS H IR LR OIRERAFIEZ 7”9, GaBra XU T1Bry l a ek

ST I SORBENER R AR MR TR D | 155 K LT 11.8 K ThUMBsME 1
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2, —77 Inls fe O T 32 Tl N COmmetE R AL ER 23, ) CIIBCRBEMERYM BRI 23 & . 10.6 K &1 8.9 K
TA PN Z R Lz, Y HIZZIN S OMKEMEEOMHEICOWTHBNT 5 FETH D,

[~
T
1

)(p/emumol1
[=1 [=}
—_ )
w [=}
T T
¢}
&R
[e):4
Ap
®
®
X/ 102 emu mol”!
s o
B oo
— T T
3 ;}
AR I

0.0
Hg

0.10 | O : GaBr, 10,100
MW TBr, K
0.05 ® :1Inl, ]
XTI,
0.00(-9 O O ooery ——————
2 3 456 2 3456 2 3
10 100
T/K
X 2

RPN T 249 DHREE— Koo Oy ARG SR A TS O 5k & ik
FACRZFERFEEHENIIER (b2 MW RS

F] koo v 7 CRESEE (MX86K) 13, M—X—M—-X— DV B LEEEZH T 2baWTh Y, £ OMRER
(BBA A M, G v 7 X, BN F L Ao Z—AF YY) 2BR25 288> T, BASICEFIREZ I
THILDPARETH D, £lo, —RILBETFRICHEKT DA 2BIRROIINEZ R 2 &0 BREAICHIZER TOR TV %,

[BFAA] MXFGERIZIZ 300 LA EOMEF2N 3 58, ZF DETHE CHANEN T2 b o=y FMLL):X]Y2 (2 L - T
BRENT-bOTH Y . BN DRAE Y 22 2 =M X SERMLL)AL2)X] Y2 (I OWT ORI TN T IR -1z,
ARFZeCIEL., BRMICER 2=y NOMBMEEZT 2 L1k - T, S - EIREEICEHN D EEBIC W TEE L,

[FEH & E22] FUEMEAPHLL)L)I(NOs): ZAK L. Zhiaz  aZ b+ 5 2L TERERE b - 72 MX $ER 25T,
D OHEEIC X BMEIERT 21T o 72, XS MEAT O R 6 | FERFr MX $5(A1IE, BN 723 [F CHNCELS L
ToA—F— L &, INEAL T OEFINENTWD T 4 A4 —F — LI ER AN, £, NHBEERAT |
NG PELN D Pt ~OBWMRIN =R NVF —% B o 72, FERFR MX $5RIT, i MX S50 CIXEL Y 15780 - 7= 58I
CT =R NVFXF—%FFOZ LN TEZ, ZTOL DI MX $4&1L CT =%/ ¥—@ FINE TUNIG I TH D &z
%,

B—BHRIC L3 T 2 084 T B LB A ¥ — QBRI S

ALK - @B EFIEET
KB EE, B BT, Rodion V. Belosludov, Amir A. Farajian, )iy B3

B2 AWTETEERT L0 TT A ARKA MY ar7 7 ) a P —Efio—o>& LTER STV A[1,
Brx DT N—TTCEHEY FERBIRFNORDROET AL F 7 2 AR L, B JRBER LIl 7 ) —
BUEWNEGE) 2 W CRHME L T\ 5, AL TIRERT%2 2 2D 7 aXU ¥ Vo VR TIHRARESE 2 RoA X atk
Y [M(CsHs)2] M =Fe, V, Cr 72 &) D L 512, WBIZ@BIcE 2 A 1 5 et /7 O 48 o812 & 2 B M o FTaE
PEERFLIZ[2], EDICTLERN Fe THH 7 xS 0bEREND S TVAY— (Tt 28K © IV
FePEERE LT,

7 =z nt IR E 7 HOMO-LUMO ¥ ¥ v 7227200, 0 FHUENERREIC T 55 2 12 DI B o 7 AEE
W< 720, B=3FTERFIAY—L LTHWD ZLIIARMETHD, LR ->TT7 =m0 3d YUl oA
AzRn5 2 & ¢ Er iffHCERRR e — 2 2R3 O FiEE R 2L 57 -nt o) I~—%F3H L, o7V ATV —
MG THEBRE LI, 20X R7 vk WG U A Y —EROBRICEEL 725 7 = vt U F O IEC o)
TR ZITH 72Dl 7 = vty ZEAEROBEGEB L O LV A2 3E L, EREEHOFME2{To72, EET L EL
720X Fig.l O X5 IR F 2 W T F 2B LR ThY, 7ontkr “BELLT2o07znt %
-(CH)-E1Z L v HABITLEHE L7 s- (bisferrocenyl) indacene- 2,6-dithiolate & 2 2D 7 B R ¥ V= ViR & HEEES L
72 bis (ferrocenyl) pentalene-2,5- dithiolate #FtHxt& & L7z, Fig2 IR L7z 2 207 = a& v " BROFBREN S
s- (bisferrocenyl) indacene- 2,6-dithiolate OFEEHFEIE—27 B LV ErZF D~ 7 FLTEY, HTFVA¥—LLTHEHWD
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Btz Rd LB NS, TR OEAE SN 2 2O " EBEO IV #E % Fig.s 12739, BEMPLEDXFHIZL Y bis

(ferrocenyl) pentalene—2,5— dithiolate 1% Er #5235V ‘Tb?‘#@@lﬂff@(%ﬁn‘ LTWD7D, /NS WA T A CIE

bis (ferrocenyl) pentalene-2,5- dithiolate M EFMEA K& < 72> TWDHN, FHLENE {I\‘%’— CHHT D0 E R

INA T AFEJEIL s- (bisferrocenyl) indacene- 2,6-dithiolate D 523/ X 7=, s- (bisferrocenyl) indacene- 2,6-dithiolate
TS T ZEEDOHINAENEREO K E MR T S5,

() ——
— —bis {ferrocenyl) pentalenc-2,5-dithiolate tum
indacens—2,
- - - bis {ferrocenyl) pentalene-2.5-dithiclate .
1 L
05
b V)
( ) 025 05 0.75
[
[l
02 I
Y -1
i
0 o 15
-4 -3 -2 -1 0 1 2 3 E (eV)

Figl. Misgf+2 A CAuEME R L7=~7 Fig.2 XA T AEE 0V BT D s- Fig.3 s- (bisferrocenyl) indacene- 2,6-
zrtr K (a) s- (bisferrocenyl) (bisferrocenyl) in d acene- dithiolate 3 X O% bis (ferrocenyl)
indacene- 2,6-dithiolate (b) bis (ferrocenyl) 2,6-dithiolate 33 J UF bis (ferrocenyl) pentalene-2,5- dithiolate 1235(F % I-V
pentalene-2,5- dithiolate pentalene-2,5- dithiolate D% iE{A%ER e

[1] A. Aviram and M. A. Ratner, Chem. Phys. Lett. 29 (1974) 277.
[2] T. Uehara, R. V. Belosludov, A. A. Farajian, H. Mizuseki, Y. Kawazoe, Jpn. J. Appl. Phys. (in press)

BRHES — N FETICX 2NV T LV HESRRE O F v U 7 kil
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BARIEIC L B EREAN O A VETH D, LnL, 77— L U HITHBEIRBLIC

ngjb:< ‘/\:&75‘%\ ﬁ%ﬁ/ﬁ (XEO:/:‘"_ ]\\ 4):/7 “/I/ ]\\ T U“_:/EUFITU}OC&) C60MC12

O LD BERHHEOERIIRECH D, T, 7T —LUCEREAZEAL, A
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RFEEBEBRITHANY 7 74 7 L THRERKE L, 1.47X104S/cm Th o7, @EOHIZE)SBENE 2 HE L THRElx
YV THEBEZRDODL L 45X100 ecm2 720, TFTIZBW A= FERICL->THEESINLI Y U T LRI~V
Thd,
CuPc i mBEIZERER LY 2D 50 TH Y . MG 10~20 nm E ORI MITIBEETICERF STy
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INBDOHEENG, CuPe i MITIERET O 10~20 nm LLF OJEH O B JRFTHIZEEW I 250 Tk, 2212
BIAEFBEOLERHCERICESTEFY VT F—E I RNEI > TWAHREREVL DO EEZX NS, —FH, rx D
BIOFIE L B TIE, KBELVETRIIEOE NS T 2L >Th, 22 THLNZMMNE D 5HTERE/N SV
BNV EWIFERGELNSOH D, FTHE, A TFT I2BW T, FEEREILREMICED F—U bR T
v 7O ER SNIAD TV AP, BINEEMEIR O EL BET 5 Z L3R Thr EEZLND,

K TOAT THREBREOERE 2D - E1HEE
hRKRHET 5E EH

T TNA AR DT DITIE, B EOSE~DOBEEEM: > T DO EE( LIS K O 1-FIECRR D 72 D125 - % B A ONL
BB L OB NIERE LW N EE L 20 %, £ 2T, BAIIHEFT M~ T/ fiEiEgs L L CEEER L To
HSLFBEZR 7 T DA, 38 L O O ETCoZRKM 7 [EmEALS ) 12 X 2858 ICHl S - s o ER 2 s L,
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VOMNREBNEER LT, TNLOHESTBNLERA A 20 L THIRG T2BAREREA LT 5 X5 IICBKRIC
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WCHEIBE 2 LT ) — NBEBRATRN D, B AlRE/ SV A% M2 D LAMAUID Fe 28 FedIDE LC T v 7 &5,
ZOREBITEIEH T B &, BT T T KR OB Y — FBEERI BRI SN, ZhzfH45 L. B/ SVATT
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DNA % & LT DNA Z i ATHE 2 4y - % 21612 [
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W5y 7% E7E L7 AwSiOs /8% — > Hobfi |00 Au Hetf LT
DFERA 72 DNAFHIRIZ LY Au-Aulll CODNAZT 7 L
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(1) JFREIEW, FEFF, 27, ppl3s-144 (2006). (2)M. Haga,M. Ohta, et al., Thin Solid Films, 499, 201-206 (2006)
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Fig. 1 K* recognition and its sensing by

95, ZOX IR ERT A0 T, RN TOLS: the anthracene-azacrown ether molecule.
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ARFFETIE, Kt OMEIERIZE D 1 OEFIREEOZ(L L& o HEEEDOHBIIIZER LT, EREFHEIC X 2T %
1178 o7z, FHHTIX, DFT(BLYP)EA AV Tor 1k % feitift. L. TDDFT {5 X - CTE O RIEZ 3R Lz, bt
REEHE T, BB (X% ) —0) O F% PCMIEIC LV BE LT,

Bl SN C ORI RO REGE 1) b BHAREZZBE L 20 E, 105 iR I bkl )RR
S, n-mRNEIT &L D @VMEICBID 2 ER ol BIE~OERICKT DIREIFIRE1X 0.081 TH V| ERIILF
TETHD, o T, KKOFEIED L THEICT-MMERENLZE TH LoD, By FTHRARE LWL O LD
ns,

—F. BESNREZR LI 3HE2IT o7
LT A 1 T n-THRhE VS — ik he & Table 1. Calculated excitation energies and their assignments for
LCEEINF, ZoiEITIFIEEHTH anthracene-azacrown ether dyad. A value in a parenthesis is oscillator strength.
ST, 2 TR KB I FhiE O F In vacuum In CH;0H
FThole, ZOREND, B Sz

state nature AE nature AE
TR BRI RIE T 5 L1 ’
TEOCE T 2T EETDHLEE RS
N COBFILLEBHFAY oS S TETT 3.148(0.081) n-Te* 3.022(0.002)
BREZMATE D, E>T, ZOHFOtk S, n-Tr 3.467(0.000) TeTt* 3.161(0.081)
VU THREDFEBLCIE. (DK E DA 2 (1+KH
ERNC &L 5 il IREED R LE(L, (2) S TETE* 3.147(0.077) TETT* 3.042(0.066)
BLARIC L 5 neBRRIBORELL, © S, Tenet 3.840(0.002) n-Te* 3.475(0.002)
MAELETHE LEXD S; n-Tr* 4.156(0.002) TETE" 3.820(0.000)

THr T m—F R ERRIL R
FEHOT I ) BICEZ CRtAEEZTo12 2
5. NI K B IEIRBEMEN. O AN D Y NEZ B o7z, o T ZORTIIT YWY T 7 v m—T VLB A
WL - TRV R NBEEIZ RV, ZORERDIF AL - BV TN FER SN O LERTE 5,

EUSAY— - F IR TORGREET - WML
PO RF RS ER AR F RIS

HEREO/NIVRZE2nm U TO&E Y 7 AKX —F 2R+ Tlid, BIRTODZ—nr 7oy sr— NBESENPRET L7
O, F RN EMBAES L s—kot - IRITEE TIE, BET MO RAVIRERIH LT S ETT AN ANERET
x5, THAA ABEORME L 72 AR T /KL T OBRSEY ML, R, BT HEERE, BT OB IIE - SHFREIC
EBETDHI DD, ZNERTA—Z—ORIENEERFRBEE /0D, TNE TS, hifk, biTHEEE. BT OXFREE
AR U 7o) R Z RGBS T ORI 1-4, 72 b NS, BRAZEMMEOTHHIC OV TR MRFT 21T > TV 5 5,6,
TNAANDIEREEET 5 & b RO KB IEEA R L EZETH 5D, AT, BN THOBESEZH T4
WHIZ, T R FREICK LAV T 4 ) VB EFATICHE S/ 2 FIEIC OV TR L,

& R ORI & LC, ZHEOFRNLVT 4 U VB (0-COSTPP, 0-C1STPP; Fig. 1 &) A%t - AR L
7o 7.4 nm OV = UEREHEST ) R DEN UL Y 0-COSTPP, 0-C1STPP {47 / ki~ (0-COSTPP-Au,
0-C1STPP-Au) DARLAEIT 72 2 A, NN-VAFLTE 7 I K (DMAc) W[CZEICHIRT DRFB SN, Znb
® UV-vis 227 Fb (Fig. 2) 735, & Au T/ KiFORLT 4 U U BIRIED Soret HWRINTRE SR FHM OB D LY
1<, BEEY 7 FLTWBEZ EX0hoT=, & 51T 0-COSTPP-Au 7+ / ki+ @ Soret HWILFREE Y, 0-C1STPP-Au
F ORI OEE LY L5 EBER S, ZOBRIIET R ORI (3~10 nm) ([TIKFET, Fi2. T~ HkEL
WEIZEVRLVT 4 U UBROTFERHERINTNEI END, R T 4 U UBRAET /R F-FREICH U COHTICAE LT
BOAVT 4 U REST IRT-REROERN AL 4 U VEROETIRECHEICEEL TS I ENREBIND T,
BIE, 0-CnSTPP-Au H—7 /R0 STS HIE, 25 WNT, 0-CnSTPP-Au 7/ ki 718 T DVERL « B X UmEWIED AR
2179 & L HiT, R 2 nm BRE D 0-CnSTPP-Au F / K- OB RUICI D FHATWD, E72. Au T/ hi7-=° FePt F / hi
FOEEIEIZ SN TH HbETRNT 5,
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n=0:0-CoSTPP, n = 1: 0-C,STPP Fig. 2. UV-vis spectra of DMAc solutions containing
Fig. 1. Chemical structures of porphyrin derivatives 0-CoSTPP-Au and 0-C,STPP-Au nanoparticles

&BF IR PICBIBKEDITAF IV A
JUMKZEBRERIJEREAL A0 vy SeRE, Bl %

[Fa] EEE—%1TT /7 A— ML O&RITV A XIKSF Lt% ML ZRT 2 LN BN TWD, EAE 2.6, 7.0 nm &
ED Pd F ki OREWEFE TR 2 A, KBTI Y A XIEFE L TR 52 L83 ghotz, Ziuk, &
A RXPWPITE B> T Pd DBEBFIRENBILLIZEZDTHD EEZOND, £, 2RTOKZEOBZEINCIT, T/ K
FHEH DY A ZRBEPNL Z LI 0 BT EME 2 R T E AR SN D, AT Pd T R ICEAKRE R S
ToREHZ O W TEIED HBIKE £ TOIRWIEEER T 2H NMR At

VA TRRRRER 2 BE U, S R i) 2 EAKE OJEHURREIC D 100 50 7/K 10 5
b‘f%}ﬁ/\‘\flo T T T T
[9Br] RU[N-t=1-2.t'1 ) FUIEEET, HoPdCls Z /KT T 1000 5

TNA—NIRTLTHI LK Pd F kTR R, Pd TR L

T
]

]

O

105 pa DEKFEE N T AEIE C3BHZ DWW T 2H NMR A B2 -k f
FRERREE(T )& ME L, Ay 7 A7+ — Fitld<=7 2%y b0 H5 g0 n e g. o
7 =4 PROT10000 v AFA L% HWCEMER 41.4 BE O 76.8 [

S
T ||||||||
[ ]
@)
i
N On
[ ]
@go

MHz CTRIE%1T> 72, ~

(REREER] FARZWMS 2 PdF /K (B 7.04090m) T, ——"‘HPI

O T, DREZACE SV 7 R ORR & o THHIIRY, 77 )

BT, 200 K DAL CEGEMR O IEEGEBNC & % T) Ob, 200 K . @ Pd7.0 nm)76 MHz
LUF CIRiEEF OREEIC X2 B oz, —J5, F /7 kiR O 41MHz
B Ty i, 50 K L LT sb 2 bkt & AR 5 B8V & L 722, ! W BukPd  76MHz
50 K LU N CRE <l L, T/ KL T-RefT OFEFIE R TFET 2 2 & 1 41MHz
Bk fe o7z, BKSO W HAIEEIE 50 K BTGB LTV 5 il ol
DT, T RAREOBRIRE T OBEFMIIAFEORT RV 7D 0.01 K 0.1
HEENC KD b ORI ND, ERE 4.4 17.1 nm OF /KBNS A e e s 7 o

SNT TYHEE T T2 L 25 B#ERY A KHRBH DN, KROB) At RO

N ITEROE FREP RS EE 525 E2 615,

AT NA 2P OEMF YU T OEBTAE LB ETH
LT RKF LR BE B

VAR, AR ) = — TS T2 N - M S AN B 2D TS, 25D TREHAR S DL, BRI
T, WP T ORE— KBEMARLETHD, THODT /A A&HIFE LTI L&, AHREIEOE TRER R P
WHEI 7 uR LYV TEIET S 2 EIRARAIRTH D, FHOEBET OBM T v U 7 —OWHEMRRAT 5 Z Lid, T AD
BEFHEZ B L, SR ERD LT TERETH D,

FFHEFFR OB S FHEERIC L > TH A—F§

TR Y ~—@#EHDOEMF ¥ VT —ThHEFLESLIL, EEES
WTFPEEND, A= 3R BT THY AL &8

wx7~w WA DL o T R—F v L7 B 2 L8 ﬁ

43



2, BFAE AR (ESR) IEEEICAE 2T HFETHY . LERY v— @/JF/%T Zar OZEMEIR
OHFFE [1]. HDWIE, —RICHEERIC BT 5 B E TIRESC/) TR OB EIC A e &El 2 Rl L T& -, 22
TiE, &t BEbIC L 2T 2 TIPS OERIC L 2@V EMBENEZ /R 2 L1 ;D\%ﬁF7//x& )
Be LTSN TWA, SCEHBIERY 7L LT 47 = LB AHAGAAT MIS (48 —Haigik — k) #3108
REAESNTAR—Faro, YlHTo ESRBRIOFERENT S [2,8], BAIEARE ACURE L OBMEN D, SEIREIC
EMEZEANLISGS, B VTN, AU EFOR—T 0y (Efe. AL 1/2) OB AV ERZ/RWVWASA R—T
ny (B2, AL 0) ~BYhbo TITKEFNBHIS N, £72. T/ ARMICBIT 280+ D bom\ O il
RRFE D R S LTz,

—F MBS FICE D MIS 73 A0l LT, mENMEELRTXU 222 bbineT /S 20D ESR Off RIZH
WTHHEIT D, ESR AXZ bAnb, Fx U7 OREEBIEOILA Y 0 TR BT 2 M AR/ o 5,
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Giant nonlinear resistance has been found in an organic charge-transfer salt 0-(BEDT-TTF)2CsZn(SCN)4 [1]. The
resistance of this compound drops by three to four orders when the applied voltage is increased, and the
voltage-current characteristics have a negative resistance region (Figure 1). This phenomenon happens under a
relatively small voltage and current. Since this V-I curve has a close resemblance to that of a semiconductor
thyristor, we have made this compound work as an inverter which generates an ac current when a static dc voltage is
applied (Figure 2) [2]. Although a conventional semiconductor thyristor is made of a few p-n junctions, the organic
thyristor is a two-probe device made of a bulk organic crystal. Therefore the device structure is much simpler than
other organic devices such as organic EL and FET devices. The giant nonlinear resistance is based on the
competition of two inhomogeneous charge-order patterns. The melting of the insulating two-fold pattern to the
conducting three-fold pattern explains the observed nonlinearity, in which the stability of the characteristic
non-stripe three-fold charge order is associated with the nearly triangular nature of the 6-phase crystals [3]. We will
also mention exploration of nonlinear conduction in other organic charge-transfer salts. This work is a collaboration
with Ichiro Terasaki (Department of Applied Physics, Waseda University) and Hatsumi Mori (Institute for Solid
State Physics, The University of Tokyo).

[1] K. Inagaki, I. Terasaki, H. Mori and T. Mori, J. Phys. Soc. Jpn., 73, 3364 (2004).

[2] F. Sawano, 1. Terasaki, H. Mori, T. Mori, M. Watanabe, N. Ikeda, Y. Nogami, Y. Noda, Nature, 437, 522 (2005).
[3] T. Mori, oJ. Phys. Soc. Jpn., 72, 1469 (2003).
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Figure 1  Nonlinear resistance in an organic Figure 2 Output of an organic thyristor. conductor
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Large vibration of an atom in an oversized atomic cage, so called rattling, has attracted a great interest since it can
be the origin of some exotic physical properties. For example, the rattling can be responsible for an extremely low
thermal conductivity. Electronic properties could also be affected via electron-phonon coupling. To clarify the relation
between the rattling motion and exotic physical properties in materials having oversize atomic cages, it is very
important to understand the nature of the rattling.

In this work, we have studied phonon of filled skutterudites CeRusSbi2 and type-1 clathrates (Ba, Sr)sGaisGeso
using neutron scattering. Being based on the results, we propose a new mechanism for suppressing the lattice
thermal conductivity in these materials having oversized atomic cages. Previous works attribute the low thermal
conductivity to incoherent rattling motions of flling atoms. We have clarifed the phonon dispersion of flled
skutterudites and type-1 clathrates and concluded that the flling atoms do not rattle incoherently but, in contrast,
vibrate coherently even if they bound quite loosely to surrounding atoms. We propose an alternative mechanism that
intensive Umklapp scattering originated from the characteristic phonon dispersion is responsible for the low thermal
conductivity. We believe that our results attract great interest not only in viewpoint of improving the thermoelectric
properties but also of clarifying other exotic physical properties related to the rattling.
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0-15 Inelastic X-Ray Scattering: Notable features and Application to Superconductors

RIKEN/JASRI Alfred Q. R. Baron

Inelastic x-ray scattering provides unique opportunities to investigate dynamics of materials on meV energy scales
and atomic length scales (momentum transfers of 1 to 100 nm-). Particularly notable are the possibility to
investigate small samples (< 0.0001 to 1 mm3), and the possibility to investigate liquids without the kinematic
constraints inherent in low-energy neutron scattering. I will provide an introduction to inelastic x-ray scattering,
with an emphasis on its implementation at BL35 of SPring-8 [1]. Now having completed nearly 5 years of operating
time, it is the only such facility in Japan and, arguably, the world’s most advanced IXS spectrometer, especially for
phonon measurements. Specific advantages and notable features for phonon measurements, especially as compared
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to neutron scattering, will be emphasized. I will then discuss the measurements of phonons in superconductors [2-7],
focusing primarily on the copper-oxide high Tc materials. From a materials viewpoint, these samples are a
fascinating test-bed for phonon behavior in highly correlated electron materials, while, experimentally, these
measurements are some of the most challenging solid-state experiments now being carried out at BL35. Specific
aspects of the in-plane bond-stretching mode and c-axis modes will be discussed, with an emphasis on the common
and unique aspects visible in materials accessible only to IXS. Finally, I will show a direct path to improving the
present state-of-the-art by an order of magnitude [9].

[1] A. Q. R. Baron, et al, J. Phys. And Chem. Solids 61, (2000) 461-465.

[2] A. Q. R. Baron, et al, Phys. Rev. Lett. 92, (2004) 197004.
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[7] A. Q. R. Baron, H. Uchiyama, S. Tsutsui, et al, unpublished.

[8] A. Q. R. Baron, T. Mochizuki, H. Ohasi, S. Soutome, H. Tanaka, T. Tanaka, S. Takahashi, T. Uruga, M. Yabashi
and S. Goto, in progress.
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0-24 Structure and Lattice Dynamics of Relaxors

Sergey B. Vakhrushev
Ioffe Physico-Technical Institute, Russia and ISSP, U. of Tokyo

Relaxor ferroelectrics were discovered more than 50 years ago. However the problem of the microscopic origin of
their properties and remains to be unsolved. In this presentation we will report the results of the systematic study of
the structure and dynamics of the cubic relaxors. Most of the results are obtained for the generic relaxor material
PbMg1/3Nbz;303 (PMN). Initial creation of the local polarization is due to the softening of the TO mode demonstrating
twomode behavior. Lead ion displacements appear below the Burns temperature Tq (in PMN Ty ~ 635K). On cooling
below Tq the shift of the position of the probability density function for the Pb ion increases following (Tq-T)%31 law.
We have performed the energy analysis of the narrow central peak emerging below Td. Measurements were carried
out at the 3-axis spectrometer with spin-echo option. Polar nanoregions were found to be static with the precision of
about 200MHz. This result leads to a conclusion that high-frequency dielectric dispersion is predominantly related to
the relative alignment of the polar nanoregions. We have analyzed also the anisotropic component of the di.use
scattering that was also found to be elastic. Simulation of the gq-dependence of the intensity of this component gives
evidence on the developing of the elastic microdeformations below Tq (at about 400K in PMN). These
microdeformations have tetragonal symmetry. Tetragonal deformations are diminished on doping PMN with lead
titanate favoring the normal phase transition.
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[1] K.Hirota et al. Phys. Rev. B 65, 104105 (2002)
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The experimental dispersion of the first removal state in the sparsely studied insulating regime of
Bi2Sr2Ca1-+YxCu20s+ » for Yttrium concentrations of 0.92 > x > 0.55, i.e. between the antiferromagnetic and the
superconducting phase, is found to differ significantly from that of protytypical oxychlorides, generally assumed to
represent the parent compound of the cuprates. While the widely applied and commonly accepted ¢ - ¢’ - ¢t - JJ - or
three-band Hubbard models are found unable to account for this, a theoretical treatment of the many body effects
with the generalized tight binding (GTB) method and a five band Hubbard model, i.e. including non planar orbitals,
show increased two hole spin triplet contributions and are in excellent agreement to our data. These findings deliver
new insight on the issue of the appropriate description of HTc- parent compounds.

In the second part of the talk the modulation of the charge density in Pb-Bi2201 at optimum Pb doping will be
discussed. Upon optimum doping with Pb it is well known that the (1x5) superstructure of Bi cuprate superconductors is
suppressed. Nevertheless, a Fermi surface map of BisyPbySrz2.xL.axCuQOs+ s with x=0.4 and y=0.4 determined by
high-resolution photoemission reveals, regardless the optimum Pb content, besides the main Fermi surface centered
at X(Y) (r,n) additional Fermi surface (FS) features. These are obviously due to modulations of the electron density
beyond the detections limits discussed before.

Low energy electron diffraction of the samples taken at different electron energies showed no sign of any
superstructure. Scanning tunneling microscopy with high depth resolution, on the other hand, revealed directly a
long-range modulation of (1X17) periodicity. In addition, a second weaker modulation of the electron density with
(7xT7) periodicity has been derived from the autocorrelation of a large topological area of 50nmx50nm. The
corresponding k-vectors of both modulations have been extracted and used to simulate the corresponding Fermi
surface which is compared with the experimental one from photoemission. The correspondence is strikingly good and

opens the pathway to a reexamination and completion of results obtained on other Bi derived cuprates.
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