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1. Development of soft X-ray time-resolved photoemission spectroscopy systemwith a two-dimensional
angle-resolved time-of-flight analyzer at SPring-8 BLO7LSU, Manami Ogawa, Susumu Yamamoto, Yuka
Kousa, Fumitaka Nakamura, Ryu Yukawa, Akiko Fukushima, Ayumi Harasawa, Hiroshi Kondo, Yoshihito
Tanaka, Akito Kakizaki, and Iwao Matsuda, Rev. Sci. Instrum. 83, 023109 (2012).

2. Design of a new soft X-ray beamline for a long undulator source of SPring-8, Y. Senba, S. Yamamoto, H.
Ohashi, I. Matsuda, M. Fujisawa, A. Harasawa, T. Okuda, S. Takahashi, N. Nariyama, T. Matsushita, T. Ohata,
Y. Furukawa, T. Tanaka, K. Takeshita, S. Goto, H. Kitamura, A. Kakizaki and M. Oshima, Nucl. Instr.and Meth.
A 649, 58 (2011).

3. Direct mapping of the spin-filtered surface bands of a three-dimensional quantum spin Hall
insulator, A. Nishide, A. A. Taskin, Y. Takeichi, T. Okuda, A. Kakizaki, T. Hirahara, K. Nakatsuji, F. Komori, Y.
Ando, and I. Matsuda, Phys. Rev. B 81, 041309 (2010).

4. Topological transition in Bil-xSbx studied as a function of Sb doping, F. Nakamura, Y. Kousa, A. A.
Taskin, Y. Takeichi, A. Nishide, A. Kakizaki,M. D’Angelo, P. Lefevre, F. Bertran, A. Taleb-Ibrahimi, F. Komori, S.
Kimura, H. Kondo, Y. Ando, and I. Matsuda, Phys. Rev. B 84 235308 (2011).

5. [T RARvUhAGREOWE] A HE— PR REE, BAWETREE 65, 840 (2010).

6. [ bR IhVAERAOETHIE] Mk, RiEFT: 32, 182 (2011).

7. Electron compound nature in a surface atomic layer of two-dimensional hexagonal lattice, I. Matsuda,
F. Nakamura, K. Kubo, T. Hirahara, S. Yamazaki, W. H. Choi, H. W. Yeom, H. Narita, Y. Fukaya, M. Hashimoto,
A. Kawasuso, S. Hasegawa, and K. Kobayashi, Phys. Rev. B 82, 165330 (2010).

8. Hydrogen-induced surface metallization of SrTi0O3(001), M. D’Angelo, R. Yukawa, K. Ozawa, S. Yamamoto,
T. Hirahara, S. Hasegawa, M.G. Silly, F. Sirotti, and I. Matsuda, Phys. Rev. Lett. 108,116802 (2012).

9. Controlling the topology of Fermi surfaces in metal nanofilms, M. Ogawa, A. Gray, P. M. Sheverdyaeva, P.
Moras, H. Hong, L. C. Huang, S. Jung Tang, K. Kobayashi, C. Carbone, T.-C. Chiang, and I. Matsuda, Phys. Rev.
Lett. 109, 026802 (2012).
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10.Substrate dependence of anisotropic electronic structure in Ag(111) quantum film studied by angle-
resolved photoelectron spectroscopy, T. Okuda, Y. Takeichi, K. He, A. Harasawa, A. Kakizaki, and I
Matsuda, Phys. Rev. B 80, 113409 (2009).

11.Direct Spectroscopic Evidence of Spin-Dependent Hybridization between Rashba-Split Surface
States and Quantum-Well States, K. He, Y. Takeichi, M. Ogawa, T. Okuda, P. Moras, D. Topwal, A. Harasawa,
T. Hirahara, C. Carbone, A. Kakizaki, and I. Matsuda, Phys. Rev. Lett. 104, 156805 (2010).

12.Spin-polarization of quantum well states in Ag films induced by Rashba effect at surface, K. He, T.
Hirahara, T. Okuda, S. Hasegawa, A. Kakizaki, and I. Matsuda, Phys. Rev. Lett., 101, 107604 (2008).

13.Enhanced spin relaxation in a quantum metal film by the Rashba-type surface, N. Miyata, H. Narita,
M. Ogawa, A. Harasawa, R. Hobara, T. Hirahara, P. Moras, D.Topwal, C.Carbone, S.Hasegawa, and I. Matsuda,
Phys. Rev. B, 83, 195305 (2011).

14.Electronic structure study of ultra thin Ag(111) films modified by Si(111) substrate and by the V3xV3-
Ag2Bi surface, M. Ogawa, P. M. Sheverdyaeva, PMoras, D. Topwal, A.Harasawa, K. Kobayashi, C. Carbone, and
1. Matsuda, J. Phys.: Condens. Matter 24 115501 (2012).

15.Conductivity of the Si(111)7x7 dangling-bond state, M. D’angelo, K. Takase, N. Miyata, T. Hirahara, S.
Hasegawa, A. Nishide, M. Ogawa, and I. Matsuda, Phys. Rev. B 79, 035318 (2009).

16.Development of a surface magneto-transport measurement system with multi-probes and the in situ
measurement of Bi nanofilms prepared on Si(111)7x7, N. Miyata, R. Hobara, H. Narita, T. Hirahara, S.
Hasegawa, and I. Matsuda, Japanese Journal of Applied Physics 50, 036602 (2011).

17.SPring-8 BLO7LSU DO#FLR, MR, WHFZ XY $F50% F 35 (2010).

18.Scanning photoelectron microscope for nanoscale three-dimensional spatial-resolved electron
spectroscopy for chemical analysis, K. Horiba, Y. Nakamura, N. Nagamura, S. Toyoda, H. Kumigashira, M.
Oshima, K. Amemiya, Y. Senba, and H. Ohashi, Rev. Sci. Instrum. 82, 113701 (2011)

19.Ultrahigh resolution soft x-ray emission spectrometer at BLO7LSU in SPring-8, Y. Harada, M.
Kobayashi, H. Niwa, Y. Senba, H. Ohashi, T. Tokushima, Y. Horikawa, S. Shin, and M. Oshima, Rev. Sci. Instrum.
83, 013116 (2012)

20.A New Spin-polarized Photoemission Spectrometer with Very High Efficiency and Energy
Resolution, T. Okuda, Y. Takeichi, Yuuki Maeda, A. Harasawa, I. Matsuda, T. Kinoshita, and A. Kakizaki, Rev.
Sci. Instrum. 79, 123117 (2008).
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U—JvayS:

June 25 (Mon.) Accurate electronic structure calculation

morning session: Yasutami Takada (ISSP)

"Many-Body Non-Perturbative Approach to the Electron Self-Energy"
afternoon session: Jun-ya Hasegawa (Kyoto University)

"Configuration Interaction in Quantum Chemistry"

June 26 (Tue.) Accurate electronic structure calculation
morning session: Lubos Mitas (North Carolina State University)

"Quantum Monte Carlo: introduction"

June 27 (Wed.) Excited states

morning session: Hardy Gross (Max Planck Institute of Microstructure Physics)
"Time-dependent density functional theory"

afternoon session: Kazuhiro Yabana (University of Tsukuba)

"Real-time electron dynamics in solids under strong electromagnetic fields"

June 28 (Thurs.) Superconductivity

morning session: Hardy Gross (Max Planck Institute of Microstructure Physics)
"How to predict the critical temperature of superconductors: An ab-initio perspective"
afternoon session: Yasutami Takada (ISSP)

"Theory for Reliable First-Principles Prediction of the Superconducting Tc"

free discussion on relative topics
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June 29 (Fri.) Excited states and electron-phonon

*morning session (120 min., ISSP main building A615): Michael Rohlfing (University of Osnabruck)

"Many-Body Perturbation Theory"

**afternoon session (120 min., ISSP main building A612): Andrea Marini (National Research Council)

"Finite temperature calculations of the electronic and optical properties of solids and nanostructures: the role of
electron-phonon coupling from an Ab-Initio perspective"

**free discussion on relative topics (ISSP main building A612)

July 3 (Tue.) van der Waals interaction

morning session: O. Anatole von Lilienfeld (Argonne National Laboratory)
"Van der Waals"

afternoon session: John Dobson (Griffith University)

"Some issues concerning dispersion interactions"

July 4 (Wed.) Interface

morning session: Minoru Otani (National Institute of Advanced Industrial Science and Technology)
afternoon session: Tadashi Ogitsu (Lawrence Livermore National Laboratory)

"Solid-liquid interface for energy applications -Connecting atomistic view and reality-"

*afternoon short session (40min., 16:00-16:40): Marc Koper (Leiden University)

July 5 (Thurs.) Interface
morning session: Yoshitaka Tateyama (National Institute for Materials Science)
afternoon session: Michiel Sprik (University of Cambridge)

"Computation of electrode Potentials and Alignment of Electronic Energy Levels"

July 6 (Fri.) Thermal physics
morning session: Junichiro Shiomi (The University of Tokyo)
afternoon session: Takahiro Yamamoto (Tokyo University of Science)

"Phonon Thermal Transport at Nanoscale"

July 9 (Mon.) Transport

morning session: Massimiliano Di Ventra (University of California)

"Fundamental aspects of transport in nanostructures and atomic physics"

afternoon session: Hisao Nakamura (National Institute of Advanced Industrial Science and Technology)
"First Principles Nanequilibrium Transport Theory of Real Molecular Electronics"

*afternoon short session (45min., 16:00-16:45): Joost VandeVondele (Eidgenossische Technische Hochschule Ziirich)

July 10 (Tue.) Interface
morning session: Marten Bjorketun (Technical University of Denmark)
"Modeling electrocatalysis from first principles"

afternoon session: Ryosuke Jinnouchi (TOYOTA Central R&D lab., Inc)
July 11 (Wed.) Large-scale calculation

morning session: Francois Gygi (University of California)

afternoon session: Taisuke Ozaki (Japan Advanced Institute of Science and Technology)
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VURIT A

July 2 (Mon)
9:30 - L. Mitas (North Carolina State University)
Spins as quantum variables in electronic structure quantum Monte Carlo calculations
10:00 - 1. Solovyev(National Institute for Materials Science)
Magnetic inversion symmetry breaking and ferroelectric activity in perovskite manganese oxides
10:30 - H. Gross(Max Planck Institute for Materials Physics)
Reduced-density-matrix functional theory of weakly and strongly correlated systems
11:00 - R. Arita(The University of Tokyo)
High-temperature Superconductivity in Layered Nitrides: Insights from Density-functional Theory for
Superconductors
11:30 - S. Shin(ISSP)
Laser-ARPES study on Fe-pnictide superconductors
13:30 - C. Hu(Tokyo University of Science)
Nonadiabatic couplings from time-dependent density functional theory: Progress and challenges
14:00 - K. Nobusada(Institute for Molecular Science)
Near-Field Excitation Dynamics in Nanostructures: Nonuniform and Self-Consistent Light Matter
Interaction
14:30 - K. Misawa(Tokyo University of Agriculture and Technology)
Vibrational wave-packet control in cyanine dye molecules
15:00 - T. Tahara(RIKEN)
Nuclear dynamics of reacting molecules studied by ultrafast spectroscopy with 10-fs pulses
16:00 - M. Rohlfing(University of Osnabruck)
Many-body perturbation theory: from molecular adsorbates to paired nanotubes
16:30 - A. Marini(National Research Council)
Excitonic collapse in solids driven out-of-equilibrium by ultra-strong laser pulses
17:00 - Y. Noguchi(ISSP)
Massively parallel all-electron GW+Bethe-Salpeter calculations: development and application
17:30 - K. Yamauchi(Osaka University)
Charge-order-induced multiferroicity in transition-metal oxides

18:00 - Banquet

July 12 (Thurs)
13:00 - M. Di Ventra(University of California)
Stochastic Time-Dependent Current-DFT: a functional theory of open quantum systems
13:30 - K. Ando(Kyoto University)
Electron transfer pathway analysis in large biomolecules
14:00 - Y. Gohda(The University of Tokyo)

First-principles interface science: Structures and electronic states
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14:30 -

15:30 -

16:00 -

16:30 -

17:00 -
18:00 -

July 13
9:40 -

10:10 -

10:40 -

11:30 -

12:00 -

12:30 -

FATA

H. Katayama-Yoshida(Osaka University)

Computational Nano-Materials Design of High-Efficiency Photovoltaic Solar Cells in Cu(In,Ga)Sez and
Cu2ZnSn(Se,S)s by Two-dimensional Spinodal Nano-decomposition: Beyond-LDA and Multi-scale
Simulation

J. Dobson(Griffith University)

Some 5th rung correlation energy functionals

0. Anatole von Lilienfeld(Argonne National Laboratory)

Fast and accurate modeling of interatomic energies with machine learning

T. Ono(Osaka University)

First-principles study on transport properties of carbon based nano-systems

POSTER

Banquet

(Fri)

M. Sprik(University of Cambridge)

Density functional theory modeling of transition metal oxide-water interfaces

M. Bjorketun(Technical University of Denmark)

Atomic-scale modeling of the electrochemical interface

T. Ogitsu(Lawrence Livermore National Laboratory)

Improving performance of electrochemical devices: How can ab-initio simulations help?
F. Gygi(University of California)

Acceleration of Hartree-Fock and Hybrid Density Functional Simulations using Recursive Subspace
Bisection

J. Iwata(The University of Tokyo)

Real-space grid density functional theory calculations

I. Hamada(Tohoku University)

Van der Waals density functional applied to adsorption systems
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ISSP-cMSI EfRT7—%5 3 v 7 MASP2012 SNEH

Pedagogical Talk S N1& £

N (S EEE) 44 C)NESE)) it M EE)
June 25 11 (1) 16 (5) 27 (6)
June 26 8 (1) 11 (5) 19 (6)
June 27 10 (1) 19 (5) 29 (6)
June 28 10 (1) 12 (5) 22 (6)
June 29 6 (0) 11 (6) 17 (6)
July 3 5 (0) 17 (10) 22 (10)
July 4 6 (2) 19 (7) 25 9)
July 5 6 (2) 19 (12) 25 (13)
uly 6 9 (1) 10 (7) 19 (8)
July 9 5 (0) 15 (8) 20 (8)
July 10 3 (1) 13 (9) 16 (10)
July 11 6 (2) 12 (7) 18 (9)
33§;3ﬁ5€§5+0)’§ 85 (12) 174 (85) 259 (97)
Symposium SNEHH
N (S E£E) 5 E£E) &it (SEE)

July 2 14 (1) 35 (12) 49 (12)
July 12 18 (2) 42 (12) 60 (14)
July 13 10 (1) 30 (7) 40 (8)
1§E%ﬁ®& 42 (4) 107 (30) 149 (34)

Pedagogical Talk & & Uf Symposium SnEH S5

FR (5 E%E) 5 (51 E%8) a&t (5 E%E)

15 BfE&&t 127 (16) 281 (115) 408 (131)
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B : Mk I J —  Quantum Monte Carlo insights into many-body correlations: pairing wave
functions, fermion node optimizations and topologies

HEF : 20124E 6 H 29 H(®) R ARE~T 5 i

5 - TR AR 6 B 55 I —% (A615)

#%hl : Prof. Lubos Mitas

fii& : North Carolina State University

R :

Quantum Monte Carlo (QMC) holds an important place in computational methodologies for quantum systems. In
particular, QMC provides new and unique insights into the many-body effects represented by a number of
recognized results such as high-accuracy correlation energies for homogeneous electron gas, the first many-body
estimation of total energy of unitary (ultracold) fermions, estimations of gaps or equations of state of transition
metal systems from many-body wave functions, etc. For fermions the remarkable accuracy of QMC is limited by the
so-called fixed-node approximation that is used to avoid the fermion sign problem. We will illustrate the node
behavior and impact on the accuracy using recent applications to systems such as transition metal oxides. In order
to overcome this limitation, the knowledge of fermion nodes (zero locus) of many-body wave functions is therefore of
paramount importance and, at the same time, of notorious difficulty. For a long time, the basic properties of nodes
such as nodal domain topologies, nodal shapes, relationships to the types of wavefunctions, etc, have been unknown
even for noninteracting systems. Recently, we have proved that fermionic ground states of noninteracting and mean-
field interaction models in d>1 have minimal number of two nodal domains for any system size. For systems with
interactions we have shown that wavefunctions based on pair orbitals have the necessary variational freedom to
describe the correct nodal topologies. To this end, we have proposed and tested pfaffian wavefunctions with both
singlet and triplet pairing orbitals as an elegant and easy to evaluate form which captures the correct topological
properties. Very recently, we have introduced the so-called nodal domain averages as another probe of nodal
properties that enables to better characterize the nodes, eg, show equivalency of nodes for two different states. We
have also found that the nodal surface possesses a particular type of holography, ie, one can estimate the total
energy of nay state solely from the knowledge of certain properties of the wave function at the node and from the

knowledge of the node itself.

B itk 2 J— : Disorder and localization in quantum magnets
HEF : 2012 4E 7 H 20 H(&) 18 3 BE~F#% 4 I
5 - IYEDRRI A 6 B 55 5 3 —% (A615)
#hli : Andrey Zheludev
fti& : Laboratory for Solid State Physics, ETH Zurich, Switzerland.
"#E:
Disorder is relevant in one and two dimensions, where no quantum transport can occur due to localization. Even
at higher dimensions (up to d=6!), disorder is relevant at phase transitions. Consequently, disorder should have a
profound effect on the ground states and excitation spectra of low-dimensional quantum spin systems, and on

quantum phase transitions in spin liquids. An experimental investigation of these disorder-related phenomena
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presents a formidable challenge, and correct interpretation of the data is often a delicate issue. More or less
convincing hints of the so-called Bose Glass and Random Singlet states have begun to emerge, but controversy
abounds. It is clear that neither bulk method, nor neutron scattering or local-probe techniques are alone sufficient to
tackle the problem. As I will try to illustrate, a more systematic approach that combines various experimental

methods is more promising.

BERE - PR 0 > 7 4+ —<)VE 2 F— : Detection of Symmetry Protected Topological Phases in 1D
HEF : 2012 4E 7 H 23 HOD)  Fiii 11 Bf~F#& O Kf
B s REURYE MRS T 7 LU A)V— 4
##fil : Dr. Frank Pollmann
& : Max-Planck-Institute for the Physics of Complex Systems
U-3=

A topological phase is a phase of matter which cannot be characterized by a local order parameter. It has been
shown that gapped, symmetric phases in 1D systems can be completely characterized using tools related to
projective representations of the symmetry groups. An example of a symmetry protected topological phase is the
Haldane phase found in S = 1 chains. First, we give a numerical approach of how to directly extract the projective
representations from a matrix-product state representation. Second, we derive non-local order parameters for
inversion, and time reversal symmetry and discuss a generalized string-order for internal symmetries. We
furthermore point out that non-local order parameters for these "topological phases" are actually related to

topological surfaces.

B Btk I J—  Hydrodynamic synchronization and collective dynamics of flagella and cilia:
a minimalist’s view

HIFF : 20124E 7 H 23 H(A) ik 4 Re~7F#% 5 I

5 - MVERAIARE 6 B 555 I —%F (A615)

abfl c NH Rt
g RALRFBEA SR
"E:

Unicellular organisms such as E. Coli and Paramecium swim in viscous environment using actively rotating
filaments called flagella or cilia.

Their coordinated motion, known as flagella bundling and ciliary metachronal waves, are important for achieving
efficient propulsion.

The roles of long-range hydrodynamic interaction in their synchronized motion are recently attracting increasing
attention.

In this talk, we present minimal models of hydrodynamic synchronization consisting of self-driven rigid-body
rotors.

They exhibit rich collective behaviors such as orientational ordering, spiral waves, traveling waves, frustrated
disorder, and order-disorder transition. We discuss them from the general perspectives of non-equilibrium phase

transitions and non-linear coupled oscillators.
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