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[1] H. Moriet.al, Phys. Rev. B 57, 12023 (1998)4 & IXZ Dreference

[2] T.Nakamuraet.al, Synth. Metals 86, 1991 (1997), thfifcfn, EEFIZ, BEHAYHE 32, 929
(1997)
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BEDT-TTFRICH T ZERFKF
Charge Ordering in Organic ET Compounds

ISSP, Tokyo University Hitoshi Seo

The effect of intersite Coulomb interaction on the charge ordering (CO) phenomena in

1/4-filled organic ET compounds is investigated within the Hartree approximation at ab-

solute zero temperature, with emphasis on the ~stripe’ type CO analogous to that seen in

perovskite transition metal oxides. Our goal is to understand the electronic properties ob-

served in two - dimensional charge transfer salts - (ET)2X and a- (ET)2X, as well as to
present a unified view of the (ET)2X compounds.

By studying the &-type and a-type structures, it is found that various kinds of stripes
appear when the anisotropy of the transfer integrals and that of the intersite Coulomb ener-
gies are varied. It will be discussed that the magnetic properties observed experimentally in
the insulating phases of @-typeand & -type compounds can be understood based on the cal-
culations.

The unified view of the electronic properties of (ET)2X is also persued, based on the formu-
lation of Kino and Fukuyama[1l]. A ficticious model introduced by them is considered,
where the degrees of dimerization and of band overlap can be controled by few parameters,
and it is found that by introducing the intersite Coulomb interaction the CO phase appears

in a considerable parameter range.

[1] H. Kino and H. Fukuyama: J. Phys. Soc. Jpn. 65 (1996) 2158.
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[1] T.Yamamoto, H. Tajima, J. Yamaura, S. Aonuma, R. Kato, J. Phys. Soc. Jpn., in

press.
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Table 1: Mott K58 & #0722 CT H D dimer #ELBERRINER
21,/ W magnetic structure S=1/2spin Pz (Rem)

B'<(BEDT-TTF),ICI, 1.9 2D square-lattice 1.06 20
(BEDT-TTF),GaCl, 1.6 two-leg ladder 1.03 10
(EDO-TTFBTr,),AsF, 1.1 quasi 1D chain ~1 0.06
a'-(BEDT-TTF),IBr, 0.3 1D alternating chain 0.93 0.5

1. N. Yoneyama, et al., Bull. Chem. Soc. Jpn., 72 (1999) 619.
2. Y. Ajiro, et al., J. Phys. Soc. Jpn., 39 (1975) 259.
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[1] T.Mori, HAYFE¥2IKO574,98(M#l) 29p- N - 1; 2, 9% (L&) 29p- XB-7; Bull.
Chem. Soc. Jpn., to be published.
[2] H. Mori, in preparation.

[3] T.Mori, Bull. Chem. Soc. Jpn., T1 (1998) 2509.
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1 Tuningof Tcin the Range of 3.0K and 11.2Kin« - (ET)2(Cu™")2-x-y(Cu*?)x(CN)3-25[N(CN)2ly
Kyoto University G.Saito, K.Ockubo, 0.0.Drozdova
During the course of the preparative investigation of ambient pressure superconductors
of £-(ET):Cu(CN)[N(CN)2] (Te=11.2K) and k'-(ET)2Cu2(CN)s, which has been
thought to be yielded by substituting part of Cu™ by Cu*? in a Mott insulator of
£ - (ET)2Cuz(CN)3[1], we have observed followings: 1) Out of 92 batches so far studied, we
have obtained 17 superconducting batches (by SQUID measurements). The Tc's of them
range from 3.0K to 11K (some of them were confirmed by LFMA). 2) The Raman spectra
of them indicated the coexistence of CN and N(CN):z in the anion layers. Therefore
#’- (ET)2Cuz(CN)3 should be represented as & - (ET)2Cuz(CN)3-2y[ N(CN)z]y, with y being
mainly 0.05, 0.3~0.35 and 0.8 in the samples so far studied. 3) The hexagonal plate crystals
of x-(ET)2Cuz(CN)s-25[ N(CN)z]y exhibited Cu®*" ESR signals except y=0 (Mott insulator)
and 1(Tc=11.2K). Hence, they should be represented as £ - (ET)2(Cu™)2-x-y(Cu™)x(CN)
3-2y[N(CN)z]y. The batches at y=0.3 ~ 0.35 have different Tc’s (6.5, 7.5, 8.8, 10.2K)
suggesting the importance of the content of Ca®.

[1] T.Komatsuetal., J. Phys. Soc. Jpn. 65 (1996) 1340
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2 First Metallic DA Alternating Charge Transfer Complex Having No Fermi Surface:
(HMTTeF)(Et2TCNQ)(THF )x
Gunzi Saito and Sang - Soo Pac
The 1:1 complex of hexamethylenetetratellurafulvalene (HMTTeF) with
2,5-diethylTCNQ (Et2TCNQ), (HMTTeF)(Et2TCNQ)(THF)x, has a DADA type
alternating stack. The ethyl groups of the Et2TCNQ molecules are disordered. The overlap
integrals calculated based on the crystal structure by extended - Hiickel method indicated
that the overlap integral between the neighboring donor (D) and acceptor (A) molecules in
the alternating stack ( - 4.7x10°®) exceeds others such as oblique DD or AA overlaps by more
than one order of magnitude. The charge transfer absorption energy from HMTTeF to
Et:TCNQ was observed at low energy (5.1x10°%m™') and the IR spectrum indicated the
coexistence of neutral and ionized species. It is known that the complex having DA
alternating stack cannot be a conventional metal having Fermi surfaces, except the degree
of CT is 0.5, since the valence band of the complex is completely filled regardless the degree
of charge transfer. However, a metallic temperature dependence has been observed in its
conductivity (crT=~10 Scm ') above 200K as shown in Fig. 2. The transport mechanism of

this material may be ascribed to the motion of soliton or domain wall.

Fig. 1 ’ Fig. 2
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Fig. 1. Donor sheet structure of (ST-TTP);Br. Fig. 2. Crystal structure of (TM-TPDS),AsFg.
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S0(5) Multicritical Phenomena of Superconductivity and Antiferromagnetism

Department of Applied Physics, University of Tokyo
Shuichi Murakami and Naoto Nagaosa
We study the multicritical phenomena in the system showing both the superconductivity
and antiferromagnetism by changing some parameter,e.g., pressure. As example is the
recently found bi - critical phenomena in £ - BEDT salts. A renormalization group (RG)
analysis is given for a generic GL model with the three - component order parameter ¥ for
the antiferromagnetism and two - component one @ for the singlet superconductivity.The
RG flow are classified into three types; (i) the run-away trajectory corresponding to the

first order transition and the tricritical phenomenon, (ii) converging to the anisotropic



stable fixed point describing the tetracritical phenomenon,and (iii) on the separatrix
between (i) and (ii) the trajectory converge to the isotropic fixed point with SO(5)
symmetry, which describes the bicritical phenomenon. Therefore the bicritical phenomenon

strongly suggests the dynamical SO(5) symmetry of the underlying quantum model.
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# M Prof. Sergey K.Nemirovskii
(Frl@) (Institute for Thermophysics, Novosibirsk, Russia)
i Chaotic quantized vortices and hydrodynamic processes in superfluid helium
® g

The lecture is concerned with the pretty old but still open problem of chaotic vortex
filaments in the superfluid turbulent Hell. Interest to this system extends beyond the
theory of superfluidity to include the field of statistical physics of extended objects. In
spite of large amount of work devoted to this topic there is practically no advanced theory
of this phenomenon. Formally it is due to extreme complexity of the vortex line
dynamics. At the same time there are several approaches such as phenomenological
theory of superfluid turbulence, direct numerical simulations of the vortex line dynamics
and gaussian model of the vortex tangle giving some notions of the vortex tangle
structure and allowing to describe a number of physical phenomena. These approaches

as well as their numerious applications are reviewed in the lecture.
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# Wi Professor Sebastien Balibar
(ATl@) (Ecole Normale Supérieure(Paris))
B H Cavitation in Liquid Helium: Quantum Nucleation.
2 B
In very pure liquids, the nucleation of bubbles takes place at large negative pressure,
near the “spinodal limit” which is the extreme limit of metastability of a liquid under
stress. Liquid helium allows such studies in the limit of very low temperature where

nucleation takes place by quantum tunneling.

H B 199947 AL12HH)  FRETI0RE~11EF
B Br WMETRET QR 1 REEERE
# fi  Dr. Shuheng H.Pan
G (Dept. of Physics, Univ. California, Berkeley, CA)
(present address:Dept. of Physics, Boston University, MA)
& H Probing High - Te Superconductivity on the Atomic Scale with High Resolution
STM
2 B
The microscopic fundamental of the high Tc¢ superconductors (HTSC) is still an
enigma. Due to the complex and sensitive mechanical and electronic structure of these
exotic materials, conventional tunneling techniques, which made great contribution in
the research of conventional superconductivity, appeared to have difficulties.

Furthermore, the extremely short coherence-length of the HTSC, posed the necessity of



studying their properties on atomic size scale.

Scanning tunneling microscopy (STM), with its vacuum tunneling nature, its
unprecedented spatial resolution, and its capability to simultaneously measure both
topographically and spectroscopically, has the unique potential to obtain a microscopic
view of those intriguing properties.

In our research, using a high resolution, low temperature STM, we have performed
extensive studies of the electronic and magnetic structures in some of the HTSCs and
related materials. I will concentrate on BisSr2CaCuz20s+s, and describe the discovery of
some new spectroscopic features, atomic scale scattering centers that generate localized,
low energy, quasiparticle states, the sub-gap quasiparticle states associated with the
magnetic vortices, and the order of the vortex solid in the field range has not been studied

by other techniques.
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