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DOUGLAS, E. MacLaughlin
University of California, Riverside

It has been an honor to serve as a Visiting Professor at ISSP, which is among the great international centers of
research in condensed-matter physics. I have greatly benefited from my visit both scientifically and culturally.
I am especially indebted to Professor Satoru Nakatsuji for making my appointment possible, and for intense and
productive scientific collaboration during my stay. I am particularly grateful to Akiko Kameda and Mihoko Kubo,

the extremely able and enthusiastic staff of the International Liaison Office.

Scientific progress. 1 have collaborated with the Nakatsuji group since 2006. My research uses magnetic
resonance techniques, specifically nuclear magnetic resonance (NMR) and muon spin rotation (uSR), to study
magnetic properties of new materials (superconductors, magnets) at the atomic scale. Our collaboration has led to
studies of four geometrically frustrated antiferromagnetic compounds, with unexpected results from all four!
Professor Nakatsuji's research has uncovered very many novel and complex materials, and it has been a pleasure to
have participated in the characterization of some of these systems. I am also grateful to have been able to discuss a
number of topics with other members of the ISSP faculty. Professor Takigawa is an old friend, whom I have known
since his postdoctoral period at Los Alamos. Professors Hiroi and Sakakibara were kind enough to discuss various

aspects of their research and their relation to our techniques and experimental results.

Lectures and seminar. 1 was asked to give a series of tutorial lectures on the fundamentals and uses of magnetic
resonance techniques. Four lectures were given on March 1—4; the first two at an elementary level, followed by
examples of application to problems of current interest: unconventional superconductors and so-called 'non-Fermi
liquids'. I was pleased to have the opportunity to revisit these subjects, and I hope the students, especially, found
the lectures useful. I also gave a seminar on results of our current collaboration with Professor Nakatsuji, which

resulted in valuable discussions with other members of the ISSP faculty.

Visits. 1 am also grateful to have had the opportunity to travel to other universities and institutes during my
stay in Japan. These include Kyoto University, Chiba University, Tokyo Metropolitan University, as well as JAEA,
Tokai, and RIKEN. The latter two are centers of u SR research, with the new J-PARC facility at Tokai soon likely

to break world records for accelerator performance.

International Liaison Office: Kameda-san and Kubo-san are marvels of hospitality, helpfulness, and efficiency.
They have made every step of the process, from the initial administration through various formalities during my
stay, smooth and “painless”. The apartment at the Kashiwanoha International Lodge was perfect: just the right

size, and very easy to keep clean.

I was especially pleased to be invited to a “kabuki tour” in February, a day's outing to the Kabuki-za theater in
Tokyo. I had seen kabuki on television in the U. S., but had no idea how beautiful it really is.
My stay has further increased my understanding and respect for the culture of Japan, and has led to scientific

progress that will continue my collaboration with ISSP faculty. I hope to return soon.
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GIOVANNI, Vignale
Curators’ Professor of Physics
Department of Physics, University of Missouri-Columbia,
Columbia, MO 65211

It was a pleasure and a privilege to visit ISSP for the past four months. Besides enjoying many stimulating
discussions, scientific and otherwise, with Prof. Takada, Hideaki Maebashi and others, I have got my first first-hand

experience of Japanese culture and way of life, and I have been absolutely charmed by what I have experienced.

Writing from a hotel room in Narita, the night before departure, I still see before my eyes the highlights of this
period: the Kabuki plays in Ginza; the Noh National theater in Shibuya; the Roppongi nightlife; the Mori Art
institute; the cheerful scenery of Yoyogi park and Haranjuku at sakura time; the night promenade at Gion, Kyoto,
under blossoming cherry trees; the wedding ceremony of my postdoc Stefano and his charming girlfriend Asako at
Ikoma; the Japanese “onsen”; the spectacular view of the Tokyo bay at Nokogiri-Yama; the rich sightseeing at Nara,
Kyoto, Osaka, Namba, Wakayama, Hida-Takayama; the course I taught at the Hongo campus, and, last but not least,

the many gastronomic adventures. These were unforgettable days.

The visit was scientifically productive. Free of administrative duties, working in a beautiful and comfortable
office about twice the size of my office at home and equipped with two sofas and a discussion table, I was able to
complete several projects and to start new ones with Yasutami and Hideaki on the phases of electronic bilayer
systems. I enjoyed the visits of several collaborators, postdocs, students and friends, who were all impressed with
the friendly and youthful atmosphere of the ISSP. I also visited and gave talks at RIKEN, Tsukuba, and

Wakayama University.

The staff was fantastic. Takada’s group secretaries, Ms. Emiko Mitsudomi and Misuzu Oneyama, and Ms. Akiko
Kameda and Ms. Miho Kubo of the ILO helped me in every possible manner. I particularly enjoyed the
conversations with Ms. Akiko Kameda and Ms. Naomi Habu, which quickly went beyond practical matters and

became a source of insight into Japanese values and lifestyle.

I am suddenly depressed at the thought of leaving. Everything happened far too quickly. There was so much
more that I would have liked to do. I liked a lot what I did, but even more what I didn’t do.
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My notes about the ISSP, the Tokyo University
VLADIMIR, Yudson
institute for Spectroscopy, Russian Academy of Sciences,
Troitsk, Moscow region, Russia

I stayed at the ISSP for about two months (from January 5 through March 12, 2010) hosted by Professor Shojiro
Takeyama. It was not my first visit to Japan. For more than three years (from October 1999 to March 2003) I was
a professor at the Center for Frontier Science of Chiba University. That is why I had already got some knowledge
about Japanese life and also visited many famous places of interest. At Chiba University I got acquaintance with
professor Takeyama. Already that time we had discussions on physics of semiconductors in magnetic fields. Soon
after my departure from Chiba, professor Takeyama moved to the ISSP and headed the High Magnetic Field
Laboratory. One of research directions of his group is connected with semiconductor double quantum wells with
spatially separated electrons and holes. These systems have been the subject of my interest since the middle of 70th,
Several recent papers published by Prof. Takeyama’s group report a number of interesting results appealing for
understanding and a theoretical description. The idea of my visiting ISSP was a hope that a direct interaction of a
theorist with experimentalists just at their place might be fruitful for understanding a complicated physics of the
observed phenomena. Another motivation was my wish to attend the famous Institute (I visited several Japanese
universities during my professorship in Chiba, but I had never been at the ISSP). I did not know much about the
situation in Institute, this is why I decided that my first visit to ISSP should be a short one.

Now I should admit that my concerns have not been justified and the reality has turned out even better than I
expected. First of all, this is due to a very warm attitude of my host, Prof Takeyama, and his collaborators. We
had many physical discussions which were very useful for both sides. I have learned a lot of important details
about the systems under investigation. Usually, it is not easy to extract such information from published papers.
On the other hand, the questions raised in the course of our discussions inspired new measurements. The physics
of the studied systems turns out to be very complicated. One has to account for relaxation kinetics of optically
excited carriers in the presence of both the interaction and disorder. Some of the observed data have received a
qualitative or even semi quantitative interpretation, while a plenty of other bright results still require
understanding.

During my stay at the ISSP, I was mostly involved in cooperation with Prof. Takeyama’s group. Due to the
shortness of my visit I have not established cooperation with other research groups of the ISSP. Nevertheless I
tried to attend most of seminars at the Institute and got some acquaintance with other researchers and research
directions. A lot of seminars are a very positive feature of the ISSP. I myself presented a talk at a seminar and
was pleased to see many scientists from various laboratories attended the talk. Also I would like to mention an
event that took place during my stay. I mean the common conference on mathematical physics arranged by the
ISSP and IPMU. The conference topics were not directly in my field, but, like other condensed matter theorists, I
attended a good number of interesting “pedagogical” talks.

Due to both the shortness of my visit and my wish to make it scientifically fruitful, I practically did not travel this
time, except for a one-day visit to Chiba University, where I was invited to present a talk and to see again my former
colleagues.

My stay at the ISSP was very smooth and pleasant also due to the care of the ISSP staff, including Ms. Wada,
Ms. Yoshida, and, especially, due to a permanent assistance (also at the stage of organization of my visit) of Ms.
Kameda and Ms. Kubo of the ILO My accommodation at the Kashiwa International Lodge was quite comfortable
and it was even beyond of my needs (even if I stayed there with my spouse).

I am leaving with a very positive feeling and I hope to visit the ISSP again.



1 1 0 72 19

&
=118
oy
by

BERE © PRk 22 4RHE iR BT R
HI : 20104E 4 H 15 HOK) 46 10 BE~7F8% 0 1§ 10 4y
5ot - DYERRR AR 6 B KilE (A632)
®HE:
RE 22 FEERTHIR BFTE OIS ZBME L ET O T, BoTIBMIZE VY,
FEOEBEDORAFTICBEE L TL, FTRIEL BAATTINE G OIR D OIEF e E B S D Z L 2 H]IFF L,
B ORI B O AR e COMFSE B AR & TR W e 72 & £,
F7o, BRICEEIN TV R2EEORAEFICBEE L UL, TNETORRE THPWeEEET,

HEg: PR 224E4 H 15 B (OK) 4R 10 i~
2 WERFIERT 6 B K=

10:00-10:10 FrR#HRE (52 &L - WIEHIETER)

10:10-10:25 FRA FIA CGRALKE)  [EHHEHEY I = L—1 3 108 X 2 BRSO AR O AR )

10:25-10:40  H A (BLFEBETERT)  THODCRE 0 X S HINE 2 V8RO © a7 4 F X 7 A0

10:40-10:55 A H #HE GEERY) [THRANVINADEAFTIT A

10:55-11:10 PUJ5 B (KIKKZ)  [ng 70 » RHRR S BAKIIROME & LA R o —)

11:10-11:25 i e (REARKRZE)  TERINIGEIRESE SIS X D — R T /) F o — Tl TIREE O M |

11:25-11:40 VEEF IEF (WE-MEHFTEHRE) o= MMy T OBREE 235 & 2 3 REEEEHE EIEH OME )

11:40-11:55 Miguel A. Cazalilla (CSIC-UPV/EHU, Spain) [Quantum Quenches in Some Exactly Solvable Models
in One-dimension |

11:55-12:10 Vignale, Giovanni (University of Missouri-Columbia, U.S.A.) [Current Density Functional Theory]

B T BEELIC X BT D BITE & RSk
HIFf : 201046 H 3 HOR) % 4 Rg~F1% 5 ¢ 15 4y
L tERrgei A AR 6 B KR ER(A632)

ARl - A e
g - EnE PR ADE SRR
L=

FYETIE. BOMEEN S EAPmTHRAEERIC LY . WETORTELOHEA A bBEL SN D70, BRI
EIRD A R— L TR, BITF A OES, BIEROBSHEEEZMD Z LN TE D, I 51, FEMMERELEIN %
FANWD & IREVEE-T R LR —ZERICIBNT, v ) T ) CEORNE A EECEBIT A 2 e R TE S, FRHT
WARENEICBI L T, IREME—DEY r—T7 L FoTLL, v 7/ OR—REHESSAZECRLE OBV HiT
BY ., UHEHROERENE U CHFICERETH L, L8, BRFEORFFEPEARIONZ, i RESRELZBRL TS
RIREERG 7 IdgRisk J-PARC 23ERMBIBHAG U, s BEL BT & BEEE L 7o M I8 o fie s O BREE DS MR R T I HE o
Db D, AFFHETIE, PHEFRELICEY, BEED LD REHEMIIERB Z b TE e, fFBRED LI R b DIt ->T
WDy, IZoWnTiR 5,



MIETE R X —

B - U2 2 —  Low-D Magnetism From an Empty States Point of View
HEF : 201044 H 2 H&) Fi& 2 lp~Ft& 3 B

B EIRTARE 6 B B4 EIF—% (A614)

iffl : Prof. Markus Donath
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The electronic structure of ferromagnetic solids is characterized by an imbalance of electrons with spin magnetic
moment parallel and antiparallel to the magnetization direction. This spin-dependent occupation is clearly reflected
by the electron states at the Fermi level. As a consequence, electron states in the vicinity on both sides of the Fermi
level are of interest to get the full picture. Furthermore, any spin-dependent scattering process like transport
phenomena or excitation processes relies on empty states. Inverse photoemission and two-photon photoemission
with spin resolution are techniques well suited to investigate questions concerning unoccupied states. In this
seminar, I will give an update on the current status of these two techniques and present topical research problems

tackled by them.

B BERT 7+ — <)V 2 J— : Quantum quench dynamics of some exactly solvable models in one
dimension

HIF : 201044 H 9 HG®) Pk 4 Re~F 5 I

5 - YERAI AR 6 B S5 B3I —%F (A615)

%M Miguel A. Cazalilla

kg : Centro de Fisica de Materiales CSIC-UPV/EHU and ISSP, University of Tokyo

HE:

In connection with the problem of thermalization in isolated quantum systems, we shall discuss the dynamics
following a quantum quench in the Luttinger and the sine-Gordon models (in the Luther-Emery and semiclassical
limits) following a quantum quench will be discussed. In particular, we shall focus on the behavior of one and two-
point correlation functions for different types of quenches: from a non-interacting to an interacting Luttinger model
(and vice-versa) as well as from the gapped to the gapless phase of the sine-Gordon model (and vice-versa). In the
case of the Luttinger model, a progressive destruction of the Fermi gas features when the system is quenched into
an interacting state. The critical exponents for spatial correlations are also found to be different from their
equilibrium values. Correlations following a quench of the sine-Gordon model from the gapped to the gapless phase
are found in agreement with the predictions of Calabrese and Cardy [Phys. Rev. Lett. 96, 136801 (2006)]. However,
correlations following a quench from the gapped to the gapless phase at the Luther-Emery and the semi-classical
limits exhibit a somewhat different behavior, which may indicate a break-down of the semiclassical approximation
or a qualitative change in the dynamics of correlations as one moves away from the Luther-Emery limit. In all cases,
we find that the correlations at infinite times after the quench are well described by a generalized Gibbs ensemble
[M. Rigol et al. Phys. Rev. Lett. 98, 050405 (2007)], which assigns a momentum dependent temperature to each

eigenmode. The behavior of correlations when the initial state is a thermal mixed state will be also discussed.
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The adsorption and self-assembly of organic molecules at surfaces has recently been investigated extensively,
both because of the fundamental interest and for prospective applications in nanoelectronics [1,2]. Molecule—
molecule and molecule—substrate interactions can be tuned by appropriate choice of substrate material and
symmetry. Upon molecular adsorption, surfaces typically do not behave as static templates, but often rearrange to
accommodate different molecular species [3,4]. We review recent experiments using Scanning Tunnelling Microscopy,
providing new insight into fundamental properties such as molecular diffusion [5,6] and self-assembly via surface
templating [7-9] and H-bonding driven by co-adsorption [10-12]. Our approach is to modify surfaces providing
suitable surface cues, that may guide the assembly of adsorbates and more complicated building blocks like living
cells on biomaterials [13-15]. We jokingly call this approach 'Playing Tetris at the Nanoscale' [16]. Recent advances

in using the substrate as catalyst for surface confined polymerization reactions will also be discussed [17, 18].

[1] F. Rosei et al., Prog. Surf. Science 71, 95 (2003).

[2] R. Otero, F. Rosei, F. Besenbacher, Annu. Rev. Phys. Chem. 57, 497 (2006).

[3] F. Rosei et al., Science 296, 328 (2002).

[4] R. Otero, F. Rosei, et al., Nanoletters 4, 75 (2004).

[6] M. Schunack, T.R. Linderoth, F. Rosei, et al., Phys. Rev. Lett. 88, 156102 (2002).

[6] J. Miwa, S. Weigelt, H. Gersen, F. Besenbacher, F. Rosei, T.R. Linderoth, J. Am. Chem. Soc. 128, 3164 (2006).

[7] R. Otero, Y. Naitoh, F. Rosei et al., Angew. Chem. 43, 4092 (2004).
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Numerous investigations of nonequilibrium physics have been carried out recently, and several physical and
mathematical results, such as Jarzynski equality and Hatano-Sasa relation, have been found.

In this seminar, counting statistics in stochastic processes and its relation to nonequilibrium states are discussed.
Counting statistics is a scheme to count the number of specific transitions in a stochastic process. It has already
been shown that the cumulant generating function for the counting statistics can be interpreted as a ‘phase', and
Berry or Aharonov-Anandan phases are available in cyclic evolution cases, in which periodic perturbations are
performed on a system. Here, we mainly discuss a noncyclic evolution of a system. Even in the noncyclic case, the
phase is generally divided into two parts, i.e., the dynamical phase and a remaining one. We will show that the
remaining phase has an interpretation as a geometric phase even in the noncyclic evolution. In addition, some

discussions to apply these concepts to studies of nonequilibrium states will be given.

Reference:

J.0. and T. Eggel, arXiv:1004.0075

il . FE 3 F— : Optoelectronic manipulation of single spins in semiconductors
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& : Department of Physics and Astronomy and Optical Science and Technology Center, University of Iowa
"#E:

In systems with sizable spin-orbit interaction an electric or optical field can generate a "pseudomagnetic field"
which replaces a true applied magnetic field for the efficient and rapid manipulation of spins. These pseudomagnetic
fields can be controlled locally and used to address individual spins in a scalable architecture. I will describe several
cases of single spins and methods to manipulate them with electric or optical fields.

In semiconductor nanostructures with low symmetry, such as self-assembled quantum dots, a local electric field
can alter the anisotropy of the g tensor. The time-varying spin precession vector generated from a static magnetic
field and this time-varying g tensor modifies the electron spin orientation just as a time-varying magnetic field and
static g tensor would. For well-designed dots a single vertical electric gate suffices to fully control the orientation of
the spin. Individual dopants, such as Si embedded in GaAs, have single-electron bound states of high symmetry. For
such dopants a nonlinear anisotropy of the g tensor is introduced by the electric field, which provides a handle to
control the spin of donor-bound electrons. For dopants with integer spin ground states, such as Mn embedded in
GaAs (which has a J=1 ground state), the spin can be manipulated entirely with electric fields without even the
requirement of a static magnetic field. Finally, intense detuned optical pulses can be used to manipulate spins in

quantum dots through the spin-orbit interaction.
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Superfluidity of “He in restricted geometry has attracted the attention of many researchers for several decades.
For a Gelsil glass with three-dimensionally (3D) connected pores of 2.5 nm in diameter, the superfluid transition
temperature T¢ drops down to 1.4 K at zero pressure [1]. Moreover, it is suppressed by pressurization monotonically,
and approaches zero temperature at a critical pressure Pc of 3.4 MPa. The dimensionality in restricted geometry can
be easily controlled by changing the pore structure. One of the media suitable for this study is a FSM16 series,
which posses a one-dimensional (1D) nano-meter size channel. It is of great interest to clarify the quantum
properties in 1D channel.

We have carried out several experiments for *He confined in a FSM16 series under pressure. In torsional oscillator
measurements for the 2.8-nm channel FSM16, a rapid increase in the superfluid fraction in 1D channel is found at
To of 0.9 K at low pressure. The superfluid fraction is suppressed drastically by pressurization. From heat capacity
measurements, it was found that no anomaly at T, is observed while it shows a bump at the higher temperature.
The obtained phase diagram for the 2.8-nm channel FSM16 from these measurements is similar to that of a Gelsil

glass.

[1] K. Yamamoto, H. Nakashima, Y. Shibayama, K. Shirahama, Phys. Rev. Lett. 93, 075302 (2004).
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7o KIGEHEITH UM B ORI — FBEHR ORI THENIRZ VR, (RO T 7'm—F 1%, o MBS Kt
DR BN L CHEN RN REZFT 20 E I DBRERER TH o7, L, LEEHET, SRR T
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72T Y —FHEI T THD TTFITCNQ ¥ A ~—IZBITDFHER 2 2N L, fERITH)REFE—FEHI I 21—
va UkiEim Lo,

Z ORI, R SRRy s F ORET e Y 2 FO—BE LTE I\, Fritz Harber #7257 Mina Yoon f#1-,
Matthias Scheffler 4% & OH[EFTETH 5,

ZEICHER
1) Y. Miyamoto, Applied Physics Express, Vol. 3, 047202 (2010).
2) M. Yoon, Y. Miyamoto, M. Scheffler, in preparation.
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[1] H. Kontani and S. Onari, Phys. Rev. Lett 104, 157001 (2010).
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WXV, A ey a7 EORE—EBRELHBIHKFOMEEZALNE T2, ILIZZOMOBEEYEIZKIT 548 —
Motx R DR A & bW TR 2,
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Nonlinear transport in Mott insulators is one of the most fundamental problem in the field of nonequilibrium
statistical physics.

A threshold behavior is seen in the IV-characteristics which extends to the zero temperature limit suggesting a
quantum mechanical origin.

This dielectric breakdown may be regarded as a condensed matter realization of the Schwinger mechanism [1] -
creation of electron-positron pairs by electric fields - in which the threshold for breakdown is considerably reduced
due to a quantum leakage of the wave function. In Mott insulators, a many-body counterpart of this phenomena is
shown to take place[2]. In our recent work, we have studied this phenomenon with the uantum tunneling formalism
due to Dykhne-Davis-Pechukas and applied it to the one-dimensional Hubbard mode 1 with aid of the Bethe ansatz
method[3].

This enables us to extend the many-body Schwinger-Landau-Zener picture to the thermodynamic limit, with a

remarkable agreement with the time-dependent density matrix renormalization group result.

[1] J. Schwinger, Phys. Rev. 82, 664 (1951).

[2] T. Oka and H. Aoki, Phys. Rev. Lett. 95, 137601 (2005); T. Oka and H. Aoki in Lecture Notes in Physics 762
(Springer, 2009), p.251.

[3] T. Oka and H. Aoki, Phys. Rev. B 81, 033103 (2010).
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A major goal of research in heterogeneous catalysis is to determine the mechanisms by which chemical reactions
take place on transition metal surfaces. In pursuit of this goal, surface spectroscopic methods are often used to
identify stable molecular species. The technique of reflection absorption infrared spectroscopy (RAIRS) has the
sensitivity and resolution to measure the vibrational spectra of a large variety of molecular species present on
surfaces at submonolayer coverages, including novel intermediates that are structurally distinct from species that
are stable in the gas phase. On the other hand, the technique is not quantitative and therefore does not readily yield
the coverages of various species that might coexist on a surface. In contrast, with low temperature scanning
tunneling microscopy (LT-STM) individual atoms and molecules can be observed and their absolute coverages
readily determined. The LT-STM, however, generally lacks chemical specificity. By combining RAIRS data with LT-
STM images of the same surface chemical systems, a great deal of new and unique information on surface
intermediates can be obtained. This will be illustrated with several adsorbates and their reactions on the Pt(111)

surface.
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[1] M. Y. Han et.al. Phys. Rev. Lett. 98, 206805 (2007); X. Li et.al. Science 319, 1229(2008).

[2] X. dJia, et.al., Science 323, 1701 (2009)

[3] FFbkraik, BETE—, AAMHITEREE, 63, 344(2008).

[4] K. Wakabayashi, Y. Takane, M. Sigrist, Phys. Rev. Lett. 99, 036601(2007); New J. Phys. 11, 095016 (2009).
[6] M. Yamamoto, and K. Wakabayashi, Appl. Phys. Lett. 95, 082109 (2009)
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[1] arXiv:1005.2015
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[1] C. D. Batista and S. A. Trugman, Phys. Rev. Lett. 91, 217202 (2004).
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[1] Hiromitsu Takeuchi, Naoya Suzuki, Kenichi Kasamatsu, Hiroki Saito, and Makoto Tsubota, ‘Quantum Kelvin-
Helmholtz instability in phase-separated two-component Bose-Einstein', Phys. Rev. B 81, 094517 (2010).
[2] Kenichi Kasamatsu, Hiromitsu Takeuchi, Muneto Nitta, and Makoto Tsubota "D-branes in Bose-Einstein

Condensates', arXiv:1002.4265.
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Recently, an increasing attention has been paid to two component vesicles because such systems are considered to
be ideal model systems to understand behaviors of real bio-membranes composed of several kinds of lipids and
membrane proteins. In this context, Yanagisawa et al [1] has reported that the bending rigidity of a mixed vesicle
depends on local composition of lipid, which crucially influences phase separations and vesicle deformations. In their
experiments, shapes of vesicle are firstly controlled by applied osmotic pressure difference at a higher temperature
where the membrane exhibits a single phase, and then the temperatures of the systems are lowered to undergo an
intra-membrane phase separation. As results, they found a wide variety of shape deformation coupled with phase
separations. In addition, various shapes induced by osmotic pressure difference, e.g., prolate, oblate, tripod and
starfish like shapes converge to oblate shapes by intra-membrane phase separation. The phenomenon is referred as
shape conversion. In this seminar, I will talk investigation of the effect of intra-membrane heterogeneity in lipid
composition on dynamics of shape deformation of two component vesicle using a theoretical model that is extension
of Canham-Helfrich bending elasticity model. I concentrate on the phenomena mentioned above, i.e., dynamics of
"shape conversion". For the shape conversion, we numerically investigated the effect of the composition dependent
bending rigidity on the shape deformation dynamics. We firstly prepared two types of initial shapes: (a) biconcave
and (b) prolate dumbbell shapes by controlling osmotic pressure difference, and then changed the temperature to
occur phase separations. We found that almost all the cases with prolate and oblate shape with different initial

composition converge to pancake shapes after phase separation owing to the composition dependent bending rigidity.

REFERENCES
[1] M. Yanagisawa, M. Imai, and T. Taniguchi, "Shape Deformation of Ternary Vesicles Coupled with Phase Separation”,
Phys. Rev. Lett., 100 148102, (2008).
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[1] J.G. Checkelsky, L. Li and N.P. Ong, Phys. Rev. Lett. 100, 206801 (2008).
[2] K. Nomura and A.H. MacDonald, Phys. Rev. Lett. 96, 256602 (2006).
[3] K. Nomura, S. Ryu, D.H. Lee, Phys. Rev. Lett. 103, 216801 (2009).
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I will give an overview of an exhaustive classification scheme of topological insulators and superconductors
(developed recently in the papers listed below). The key property of topological insulators (superconductors) is the
appearance of gapless degrees of freedom at the interface/boundary between a topologically trivial and a
topologically non-trivial state. Our approach consists in reducing the problem of classifying topological insulators
(superconductors) in d spatial dimensions to the problem of Anderson localization at a (d-1) dimensional boundary of
the system. We find that in each spatial dimension there are precisely five distinct classes of topological insulators
(superconductors). The different topological sectors within a given topological insulator (superconductor) can be
labeled by an integer winding number or a Zz quantity. For each dimension d, the five topological insulators
correspond to a certain subset of five of the ten generic symmetry classes of Hamiltonians introduced more than a
decade ago by Altland and Zirnbauer in the context of disordered systems (which generalizes the three well known
"Wigner-Dyson" symmetry classes). Representatives of topological insulators and superconductors for all five classes

and in arbitrary spatial dimension d can be constructed in terms of Dirac Hamiltonians.

References

A.P. Schnyder, S. Ryu, A. Furusaki, and A.W.W. Ludwig, Phys. Rev. B 78, 195125 (2008)
A.P. Schnyder, S. Ryu, A. Furusaki, and A.W.W. Ludwig, AIP Conf. Proc. 1134, 10 (2009)
S. Ryu, A.P. Schnyder, A. Furusaki, and A.W.W. Ludwig, New J. Phys. 12, 065010 (2010)
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A three-dimensional system of interacting spins typically develops static long-range order when it is cooled. If the
spins are quantum (S = 1/2), however, novel quantum paramagnetic (spin liquid) states may appear. The most
highly sought state among them is the resonating valence bond (RVB) state in which every pair of neighboring
quantum spins form entangled spin singlets (valence bonds) and the singlets are quantum mechanically resonating

amongst themselves. In this talk I will discuss characteristics of quantum spin liquid states that are realized in two-

dimensional magnetic systems.

18



N

%

(W]
O Fik 2244 A 30 HAHF
GF 1
K 4 Bt e B 4 i %
/NS | Yok PEm R 72 B | KRR BT TR R~
WM T | P ERERREZER B | SERERAEBELAHERHESRA
O Wik 224E5 H 15 A
(C1 )
K4 7 & LS 2 i £
NS e T R RS R R A R By # | EERR IR A X Z Vi SRR
Ohk 22425 H 16 HAHT
M)
K4 7 & L 2 i £
S R e | e B | R S
OW-ik 22 42 6 H 30 A IF
(% )
K 4 it & W 4 i 5
AN - N I AP S A .7 371 By # | BEEAREEER-ERATOMER (S NV — 7Y =& =)~

OW¥enk 22426 H 22 HAY

(P 1245)

K4

i I N

MBI

19



HREREDITEMIRIB R RS ITDONT

FRIC S D BBOASEE VR LET, BIEEOIES, A OS5 BE W LET,
e

1. WEMMHA %R LORAEANEEK
PR TR RSO GREAFSEE) Bl 4
ek i B AR - SRRSO P R 7 (JRR-3) & A 72 M- HEGEL 3SR o R E SRR Sl TH U . Kk
BHWEATICERE SN TWD, ZO7DE- D 8EIIRHRESITTH D,
2. WA
8 HAFFEEE Cld, P BGEL & O TRENER - TRAEBIE T ROMFEEIT > T D, AAETIIEHEFIE L 1L T L
FLOMF R A BRI NHEET D E PR E 2 42T 5, F£72. JRR-3 TIT 2 T HELEEIEFRFIH L OV J-PARC FEHME:
BEL AREE A 1 LT 272 <, T T BELORBRIZE D72 WS, A T 2 TORMEMSE GRUEMS k. JEREmE
WERE) ORBREFTT DI ENEE LY,
3. LG
BERET, I RSN ORI 2R,
4. £ Hi
54, BEr, 72720,
5. NEHEG)
KRk 2 2848 H1 7H
6. E{LRE
WREHZ TR D~ BV
7. PREHEE
(1) HBO%LE
OHfens &
OgfEE (ETH, EEEMMDZ &)
OFMRY A b (FRICHEERR O EZ ST 52 L)
OFEFHIXOBM (3FHEE, =& —TW])
OWFFE¥ERIOME (2 0 0 0 FHRE)
OWfF7EatEE (2 0 0 0 FFRE)
(1) JSEDGE
OlglEd (EEcrr, EEEAMFDZ &)
O¥fHY A b (FRCHERGHRCICOMEDIT 5 Z &)
OFEFH X ORI (3L, =& —T])
O - B8 BHIC L DICEFEARNCOWTORERE (ERFE D 6 EFEE L~ EXE)
OWFFEEERTOMZE (2 0 0 0 FHRE)
O#f7eEtE=E (2 0 0 0 FHREE)
8. TS
T277-8581 THERMHHHOES TH1ES =
BRI AT R 5
ik 04-7136-3207 e-mail issp-somu@kj.u-tokyo.ac.jp
9. KT 2 WG bEgk
HOR KPR SET I 8 P 7R A se iy HeEds AR P
Eaf 029-287-8904 e-mail masuda@issp.u-tokyo.ac.jp
10. VEEFHE
[BfEE T REAIrsehEs: (B AAFEE) BhBURssEEY ). 703 TBEREAEY) 0BFE2AEL, BEOHAITE
BMLI4ozL,

1Rl ZBRE &5,
(K) A&

11. ®EHE

FOR KA BT BRI CHRERENTZ LET, 2L, BEEORWEEIE, WEEZRE W LET,

12. Zofth

BEY WO SHEERFILRANW. LERADT,
FROMEH L, EARRITES 2 EHR 2R < HE=F~DBR,

Wpk 22 425 A 20 H

FORRFNERT e R
E3 &® 5k

20

TTROLEBRIAL T EV, £z, JBEEIAIGEEO &I
HERVCEET 22 LIE—WHY £8A,



HERRFEDTEMRIB R RS ITDONT

TREZ Z VBB ORNEE N2 LET, BEEOHE, fEEOISEEBENN - LET,
7o

1. WFEEMASE L OAEANEEK
Yy EGRER I ONEERFSEE) B 1 4
2. RN
MIFREBEOAH v 7 L LT, AV Ay 7 RS8R CICBIT B2 R - IR O BRI 21T 5.
3. LA
BEERRE T, T IhEREU ORI ZROT,
4. 1
/542, BT, 72720, 1mERELT 5,
5. AZEEY)
TR 2 25829 H 30 H (OK) %%
6. ALK
WTE 72 D~ < FUO R
7. HEHEE
(1) HEEOHAE
OHfeps &
Ol (WETH)
OFEMY A b (FRCEHEERWRICORHIZSITHZ &)
OFZEHILOBM (3 TWIEE, = —7])
OWFFEEEEOME (2 0 0 0 FFRE)
Omfgestm=E (2 0 0 0 FFLE)
(1) IBEEOHE
OlglEE (WEETH)
OFEMY A b (FRCEERWICORHIEZSITHZ L)
OFZEHICORM (3 TWiRE, = —7])
OFfBE « FHHHEZ T L DISEERNIOVWTOERE (ERE S IR E~E %)
OMFZE3AE DR (2 0 0 0 FRLEE)
OWFgeEtmsE (2 0 0 O F+F2E)
8. EHEEHE
T277-8581 TERMTHHOES TH1EHFLH
HORKFZD M JE TR 1R
FEafi 04-7136-3207 e-mail issp-somu@kj.u-tokyo.ac.jp
9. ARIZEET 2RWEbHEE
WKW I BRRR AT TR AT W R B4
FEih 04-7136-3255 e-mail kato@issp.u-tokyo.ac.jp
10. EEFH
TPEBERIFZEEE P ORI R) BhBUSSEEHE TR ). F13 TEREEY OFEAREL, BEOBAIER LT
HT k.
1. ®EHkE
W RKFEYEFEFTER S CRERREVZ LET, 2L, BEFEORWEAE., IREEZREVZLET,
12. =Dt
BEY WP WS EEEES LRIV LERAD T, ZTHO EBHIAL T IV, F7-. BREEIIASEOH®RIC
RO L., EAERITIEYS2BEARRHE = ~OR, FBEROEETL2ZL13—Ub0 EHA,

Wk 22 425 A 20 H

FRRFMVERT e &
E3 #® 5k

21



HERRFEDTEMRIB R RS ITDONT

TR KV IBEOAT 2\ UET, WEE ORI, 2E DISHE BN LET,
fit

1. BRFEEMA %R L OASE N B
ERSERBIE R A e GRILATER) ¥ 4
2. AR
ARFFLE TIE, B OV IR & © H W2 21T > T\ b, RATE T, ERIEHMEE A HV 2 1000 7
A TR ETFIEORRE L ZnE AWk 2 2 Efge2is U C, MmaAl2ORBICE T AMEEET D, KhL
AR, KRB FAEORER L OWIREOEE b REBICIT ) BRRO S LB FIRELFET S, LT LHID
oI ORRER A 7R,
3. IREE
BEEHFE T, £ ERZU EORED 2T,
4. 1
M 54, FMERl, 72720, 1mZRELT B,
5. AZHHY)
Rk 2 2421 0 A 8 H (&) M35
6. FHIEREH
WTEH 72 5~ < B IpH)
7. PRHEE
(1) #HBEOLE
OftrEE
OlgrtE (WJE-Cw)
OXfEY A b FRCEE AR COHIZDIT 5 2 L)
OFFEHITORM (3R, = —7])
OMFFEEREOME (2 0 0 0 FFEE)
OWFZEdtEE (2 0 0 O FFLE)
(a) JREDBEE
OlgrtE (WJEcwl)
OXfEY A b FRCEE R COHIZ DT 2 L)
OFFEHITORM (3R, = & —7n])
OFBE « EHESIC L AINEEARANCONWTOERE ((ERE) & RIEHRHJE~E %)
OMFEEEOBE (2 0 0 0 FFEHE)
OWFZedtEE (2 0 0 O FFLHE)
IR
T277-8581 TIERMTHOKES TH1HES =
BRI SRR B 1R
Eah 04-7136-3207 e-mail issp-somu@kj.u-tokyo.ac.jp
9. AT HMWEDEL
BRI SET 8 E RS as L A se sk #o% #il ERR
Eih 04-7136-5309 e-mail takeyama@issp.u-tokyo.ac.jp
10. VEETHEIH
[E RSB AR FehEs (GRILATFZEE) BhEUGsEEEE ). 0 [BEREAET) O0BFEAEL, BXOHAIX
ERHETDH L,
1. ®EHE
B R TR 2 CHREERENZ LET, 220, BEEORWEAIE, REERE N LET,
12. ZDOfh
BEY W W RSB I LIREW . LETFAD T, ZTHO EBHALT IV, o, BEERIARGEDHREIZ
FROEEH L, EAEBRIZIES RIRRE =F~0ORR, BERVEST 22130 A,

Pk 22 456 A 17 H

FOURFIVERTFERT R
E E S IN

22



HERRFEDTEMRIB R RS ITDONT

TRUC KD IBEORGT 2\ LET, WEE OHEES, 28 DISHEZ BN LET,
it

1. WFEEMAASELS LOAEANEEK
YPEBEERAF ST R (FR)IAFEE) Bl 4
2. WFRENE
BT RERI EERIG LT DR TIT - MTEBRROMFIE, ERMER - MENTIN 7R SRR DR 0N B LWFSESY
HoPIEOBMRICLEROD DB THIEE 2 LT D, KREGEE (KFERAEOHIZERE) ~OEmbERO 5D,
3. IREER
ELRE T, ERITINERZEU EOREIIEZFFOH,
4. & H
54, BfER, 72770, 1HERELT S,
5. NEFEY)
VR 2 24£1 0H 290 (&) &4
6. ALK
RITE 72 5~ O REH
7. FEHEE
(1) HEBO%LE
OHfesE
OEmEE (WECTw)
OFEMY A b (FRCEERWICORIEZSITHZ L)
OFFEmILOBIR (3 TWRE, = v —7])
OBMEEHOME (2 0 0 0 FRE)
OWFZEdtEE (2 0 0 0 FRLE)
(1) REEDGE
OlglEE (WECTH)
OFEMY A b (FRCEERWRICORIZSITHZ L)
OFFEmILOBIR (3w, = v —7])
OFfEE - MEHBZICLDICEEARNCONTORERLE (TERE D b BRI ~EDR)
OBMEEMOME (2 0 0 0 FRE)
OWf7EdtEE (2 0 0 0 FRLE)
8. FEEIEHL
T277-8581 TERMTHHOES TH1HFL S
HUL KT E TR B 1%
L 04-7136-3207 e-mail issp-somu@kj.u-tokyo.ac.jp
9. AT WG bR
BRI I BRRRAIF SRR B M1 B
AL 04-7136-3275 e-mail oshikawa@issp.u-tokyo.ac.jp
10. FEEFIHE
[ PEEGRAFZEE T (FIRFZESR) Bh#UssEEdbE b ), £/ TEREET) OFE2AEL, BEOHAITER L
THZ L,
11. ®EFHE
WRKFEYHEIF TR TRERENZ LET, L, #EEORWEAE, IREEZREW-LET,
12. Zofth
BEY WO IGEEEE RN LEEADT, ZTHROEBHALTEN, £, BEEEIASED HRIC
RO L, EARGRIZEYZREARLS B ~0OMR, BELOEETLZ 213050 ¥ A,

YRk 2246 H 17 H

FOARFEMVERT e &
E3 #® 5k

23



HERRFEDTEMRIB R RS ITDONT

TR KV IBEOAT 2\ UET, WEE ORI, 2E DISHE BN LET,
fit

1. BRFEEMA %R L OASE N B
e ERSTI R (B afFE=s) Bl 4
2. AR
AWFFRE T, MREBE SNV A L—F—F AW L — S — R TComBEBGICET 20178, L<IZ, 2t—L v
NEE RS OFRAE L IG5 AT o Tnvd, ARZETIE, BB LWL T, L—F —KIEOBR & B
B X BROGICEEIT AFE AT, R BRI ORRBIZE T H AM B EEET D, RER/EORYE & RERAIC
TOBROHHEFMEEEZHTLT D, LT L ZOSEFORBIIMDZRV,
3. IREE
BEEHFME T, £ ER%LUEORED 2T,
4. =
M 54, FMER], 72720, 1mZRELT B,
5. AZHY)
PRk 2 249 H 3 00 (OK) &5
6. FHIEREH
WRTEH 72 5~ < B
7. TRHEE
(1) HBEOEE
Ot E
OlgrtE (WJECw)
OFMRY A b (FRICHEERWRUCOHEZ ST 52 L)
OFZEHITORM (3R, = —7])
OMFFEEREOMZ (2 0 0 0 FFEE)
OWFZedtEE (2 0 0 O FFLEE)
(a) JNEDBEE
OlgrtE (WJE-cwl)
OFMRY A b (FRICHEERR O EZ ST 52 L)
OFFEHITORM (3R, = & —7n])
OFfBE « IBEHESIC L AISEHFARANCONTOERE (B O EERR e ~E )
OMFEEEOME (2 0 0 0O FFEE)
OWFZedtEE (2 0 0 O FFEHE)
8. EEEHE
T277-8581 TIERMMTHOKES TH1HES =
BRI R F5 1R
ik 04-7136-3207 e-mail issp-somu@kj.u-tokyo.ac.jp
9. RHFIZEET 2 MWE bk
FUR K P MERFSCAT et /0 e oeiif HEBUR s TRED
Eih 04-7136-3535 e-mail JItatani@issp.u-tokyo.ac.jp
10. JEETHEIH
[Jesia oy YCRRIEE T (RARFZESR) BhEn s mE b ). £33 TEAEED) OoF&2AEL, BXofAITER L
T5HZ L,
1. ®EHE
BRI FE T B 2 CREREW- LET, 2720, BEEORWERIL., REEEBWZLET,
12. ZDfh
BED W WSS ERHEIIRA W LERADT, TTHOEBHIALT I, iz, BEEIIARSED HEIC
FROEEH L, EAERIZIES IR E=F~0ORR, BERVEST 22130 FEA,

Pk 22 457 A 22 H

FOURFIVERTFERT R
E E S IN

24



HERRFEDTEMRIB R RS ITDONT

TFRUC KV IBEOAT 2\ UET, WEE ORI, 2E DISHE BN LET,
fit

1. WHEHMA SR LOAEAEHK
T R —VIpTERRSEEEY (BR)IBFsEE) Bl 4
2. WIFENE
T —TWESEE T FEE LEREHE - S/ VAR, RAETIEH, ERJIFTEEH LT, EE MRV
PSSP T M DBEREE 2 BME L= ) A —)b « JBF L~UL TOREPEIZEe, HiT-72 7 0 — 7 BEREE AR O BR 3
ICEARENC LY Mo st 2 L9 5,
3. INEEER
BEBBRET, I RSN ORI EZR2H,
4. 1% Hi
B 5 4, FHER], 72720, 1MERE LT 2,
5. NG
V%2 2491 1H308 (k) %5
6. FHIEREH
REH T B FO R
7. tRHEHE
(1) HBOHE
OHfeEE
Ol (WETw)
OFMRY A b (FRICHEERW O EZ ST 52 L)
OFEFHIXOBIM (3R, = &°—TW])
OWFFERERIOME (2 0 0 0 FHRE)
OWfF7EEEE (2 0 0 0 FHEEE)
(a) JREDBEE
Ol (WETw)
OFMRY A b (FRICHEERRICOHEZ ST 52 L)
OFEFHIXOBIM (3HHEE, =& —TH])
OFTEE « BEHEZICLDIGEERNIOWTOERE (ERE» b EJEIR L ~E %)
OWFFEERIOME (2 0 0 0 FHRE)
O#fF7EEHEE (2 0 0 0 FHEE)
8. FEFIEHIL
T277-8581 THERMMHOES TH1ES &
HOR KPP ST 1R
Eah 04-7136-3207 e-mail issp-somu@kj.u-tokyo.ac.jp
9. RHFIZEET WG bk
FORRFOMERRIERT T/ A — VMR geiif dede Bl &l
Eah 04-7136-3325 e-mail hasegawa@issp.u-tokyo.ac.jp
10. FEEFHE
(G 20— )VpHERFIEEM (RRIBFSEE) BBt EatE ), 2k TEREET) OB &2 AEL, Bxolh
HEERETDZ L,
11. ®5 5k
HH RO T BR R TREAEREWVWZ LET, 2720, BTEORWEEIE, IREEREWZLET,
12. Z A
BEY WIERWISEERSITRAIW - LERADT, ZTHRO EBHIAAZAT I, £, BEZZIARIEEOHEIZ
FROEEH L, EAERIZIES RIERRE =F~0ORR, BERVESET 22130 FEA,

Pk 22 457 A 22 H

FOURFIVERTFERT R
E3 E S IN

25



T SR

MERAAT 26 LIS <D, BOREIE L & HICWEWIEENRL-> TS
DEL, BEEFLTIRICE > TEDH o & LB R FH OB TS, 4
B TR X0 ) II3RFERFITIH 0 AN, HLIEESNEME
HPE TR AT bRk & TR TEE I D 8 4 i x| AMEINEBER A
L= 3 ADFAET NG TFRIEZE Lz, £/, 4 Anb 7 AIZHT TH
e S AV MR FETREES « B I T — S AFRBENIMZ . BUESEF D 6 4
IR SBBAZCOWTOERP B ENTEY £9, BT —mENET
Lz, FAMOBRFICHMOETHEET LN TT, THIELL B
WELET,

oW & T




