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13:15-13:30 Mon_P1

Opening Remarks

13:30 - 14:15 Mon_P2

X-ray Holography: a Historical Overview

G. Faigel, G. Bortel, and M. Tegze

Wigner Research Centre for Physics, Institute for Solid State Physics and Optics, Budapest, Hungary

14:15 - 14:45 Mon_P3

Development of X-ray Fluorescence Holography toward a New Dimension of Local Structure Analysis
K. Hayashi

IMR/Tohoku Univ.

14:45 - 15:15 Mon_P4
X-ray Fluorescence Holography: Applications to Materials Sciences
S. Hosokawa

Kumamoto Univ.

15:15-15:30  BREAK

15:30 - 16:15 Mon_P5

Holographic Imaging of Atomic Scale Objects Using Thermal Neutrons

L. Cser

Wigner Research Centre Physics, Hungarian Academy of Sciences, Budapest, Hungary

16:15-16:45 Mon_P6

Neutron Holography Measurement as a Novel Probe of Local Structures of Spins and Light Atoms
K. Ohoyama, K. Hayashi, T. Oku#, and T. Shinohara®

IMR/Tohoku Univ., AJAEA

16:45-17:15 Mon_P7

Strain Glass Behavior and its Microstructure Origin in Au-Cu-Al Alloys

X. dJin, J. Y. Liu, and M. J. Jin

School of Materials Science and Engineering, Shanghai Jiao Tong University, China
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9:30 - 10:15 Tue_ Al

New Photoelectron Emission Microscope for 3D Atomic Imaging by Photoelectron Holography and
Stereo-photograph

H. Matsuda, L. Toth#, K. Goto, F. Matsui, T. MatsushitaB, M. Morita, H. Nojiri, and H Daimon

NAIST, AUniv. Debrecen, Hungary, BJASRI/SPring-8

10:15-10:45 Tue_ A2

Photoelectron Diffraction Spectroscopy for Atomic Site Specific Property Analysis of Surface and
Subsurface

F. Matsui®B, M. MuntwilerC, T. GreberB, R. WesternstréomB, R. StaniaB, T. MatsushitaP, and H. Daimon#

ANAIST, BUniv. Zurich, CPaul Scherrer Institut / Swiss Light Source, >°JASRI/SPring-8

10:45 - 11:00 Break

11:00 - 11:30 Tue_A3

Internal Detector Electron Holography: Lab-scale Atomic Resolution Holography with SEM
A. Uesaka® D, K. HayashiB, T. MatsushitaC®, I. KannoP, S. Arai#, and S. Komatani#

AHORIBA Ltd., .BTohoku Univ, ¢JASRI, PKyoto Univ.

11:30 - 12:00 Tue_A4

Control System for Photoelectron Holography at SPring-8 and 3D Atom Image Reconstruction
Algorithm

T. Matsushita, K. Hayashi#, F. MatsuiB, and H. Daimon®B

JASRI/SPring-8, ATohoku Univ., CNAIST

12:00 — 12:30 Tue_A5

First-Principles Simulations of Chemical Reactions at Interfaces
Y. Morikawa

Osaka Univ.

12:30 - 13:30 Lunch

13:30 - 14:15 Tue_P1

Structure Determination by X-ray Scattering
D. K. Saldin

Dept. Physic, Univ. Wisconsin-Milwaukee, USA

14:15 - 14:45 Tue_P2

Reconstruction of Atoms at Surface/Interface by Using X-ray Crystal Truncation Rod Scattering
T. Shirasawa and T.Takahashi

ISSP/Univ. Tokyo
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14:45 -15:15 Tue_P3

Application of Surface X-ray Scattering Holography to Complex Materials
Y. Wakabayashi

Osaka Univ.

15:15 - 15:45 Tue_P4

New Structural Model for Si(111)5x2-Au: Determined Experimentally by Weissenberg RHEED
Tadashi Abukawa

IMR/Tohoku Univ.

15:45 - 16:00 Break

16:00 — 17:45 Poster Session

18:00 — 20:00 Banquet

20124E8 H8 H (k)

9:30 - 10:15 Wed_Al

Improving Spatial and Time Resolution of Coherent X-ray Diffraction Imaging

D. Y. Noh, C. Kim, Y. Kim, C. Song, K. S. Liang, and Y. Hwu

Dept. Photonics and Appl. Phy. & Sch. Mat. Sci. and Eng., Gwangju Inst. Sci. and Tech., Gwangju, Korea

10:15-10:45 Wed_A2

Coherent Imaging with XFEL

Y. Nishino, Y. Tanaka#, Y. Bessho?, Y. JotiB, M. C. Newton, T. Kimura, C. Song®, E. Matsubara®, K. TonoB, T. SatoA,
M.Yabashi#, and T. Ishikawa?

RIES, Hokkaido Univ., ARIKEN Spring-8 Center, BJASRI, CKyoto Univ.

10:45 - 11:00 Break

11:00 - 11:45 Wed_A3

2D/3D Time-resolved Single Molecular Observations with X-rays and Electrons
Y. C. Sasaki

Univ. Tokyo

11:45-12:15 Wed_A4

Geometric Isotope Effects Originating from Different Potential Energy Surfaces: Cyclohexane on
Rh(111)

T. Koitaya, S. Shimizu, K. Mukai, S. Yoshimoto, and J. Yoshinobu

ISSP/Univ. of Tokyo

12:15-13:15 Lunch
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13:15 - 14:00 Wed_P1

Atomic Resolution Tomography after Big Bang

D. V. Dyck and F.-R. Chen#

Dept. of Physics, University of Antwerp, Beligum, ADept. of Engineering and System Science, National Tsing Hua

University, Taiwan

14:00 - 14:30 Wed_P2

Reconstruction of Nano Electric Fields and Atomistic Structures by Electron Diffractive Imaging
J. Yamasaki, S. Morishita, K. Ota, T. Kato?®, H. SasakiB and N. Tanaka

Nagoya Univ., AJapan Fine Ceramics Center, BFurukawa Electric Co., LTD.

14:30 - 15:00 Wed_P3

Analysis of Local Structure around Mn in Ferromagnetic ZnSnAs2:Mn Thin Films by X-ray Fluorescence
Holography

H. Oomae, Y. Yamagami, A. Suzuki, H. Hayashi#, N. HappoB, Y. TakeharaB, S. Hosokawa®, W. HuP, M. SuzukiF,
and N. Uchitomi

Nagaoka Univ. Tech., ATohoku Univ.y, BHiroshima City Univ., CKumamoto Univ., PJAEA, EJASRI

15:00 - 15:15 Wed_P4

Closing Remarks

BARAY—i 20124E8H7H (k)

Tue_PS1

Local Atomic Structure Analysis of Ferromagnetic Semiconductor Geo.sMno4Te by Atomic Resolution
Holography

N. Happo, Y. Takehara, M. Fujiwara, K. Tanaka, F. Matsui#, H. Daimon #, T. Matsushita B, K. Okada B, S. Senba €,
S. Hosokawa P, K. HayashiE, and H. Asada ¥

Hiroshima City Univ., ANAIST, BSPring-8/JASRI, CUbe Nat. Col. Tech., PKumamoto Univ., EIMR/ Tohoku

Univ., FYamaguchi Univ.

Tue_PS2

Direct Observation of Rhombohedral Distortion in Pb(Mg13Nbs3)Os by X-ray Fluorescence Holography
W. Hu#, K. HayashiB, N. Happo®, K. Ohwada, J. ChenP, Z-G. YeE, S. Hosokawa¥, and M. Takahasi®F

AJAEA, BIMR/Tohoku Univ., CHiroshima City Univ., PUSTB, ESFU, FKumamoto Univ., ¥Univ. Hyogo

Tue_PS3

v-ray Holography by Using Synchrotron Nuclear Resonant Scattering

K. Okada, T. Matsushita, Y. Yoda, T. Ohata, M. Kawase, N. Happo?#, S. HosokawaB, K. HayashiC, and Y. Sakurai
SPring-8/JASRI, AHiroshima City Univ., BKumamoto Univ., ¢Tohoku Univ.

Tue_PS4

Structural Analysis of ZnSnAsz Thin Films by X-ray Fluorescence Holography

A. Suzki, K. Yamagami, H. Oomae, K. Hayashi#, N. Happo®, S. Hosokawa®, W. HuP, M. Suzuki¥, and N. Uchitomi
Nagaoka Univ. Tech., ATohoku Univ., BHiroshima City Univ., CKumamoto Univ., DJAEA, ESPring-8/JASRI
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Tue_PS5

2D/3D X-ray Observation of Forced Rotational Brownian-particle with High-speed DXT in Aqueous
Solution

K. Hoshisashi®B, H. Sekiguchi®B, K. Ichiyanagi®B, Y. Suzuki®B, Y. Matsushita®, N. YagiBC, T. Matsuo®, N. OotaC,
and Y. C, SasakitBC

AUniv. TokyoA, BJST/CREST Sasaki-team, ¢SPring-8/JASRI

Tue_PS6

Development of Diffracted X-ray Tracking for Observation of Two Dimensional Rotational Motions
Inside Individual Single Protein Molecules

K. Ichiyanagi, H. Sekiguchi, M. Hoshino®, K. Kajiwara®, T. SatoB, S. NozawaB, S. AdachiB, N. Yagi#, and Y. C.
Sasaki

Univ. Tokyo, AJASRI, BPF-KEK

Tue_PS7

Three-dimensional Dynamical Observations of Nanocolloid in Water Using Diffracted Electron
Tracking

N. Ogawa, H. Sekiguchi®, K. Hoshisashi®, Y. Hirohata, A. Ishikawa, and Y. C. SasakiB

Nihon Univ., AJASRI, B Univ. Tokyo

Tue_PS8 -Best Poster Award-

Cooperativity Analysis of Multi-subunit proteins by 3D X-ray Single Molecule Tracking

H. Sekiguchi, Y. Yamamoto®, M. Ariga®, Y. Nishino®B, K. Ichiyanagi®, N. Yagi, A. MiyazawaB, M. Yohda#, and Y. C.
Sasaki€

JASRI, ATokyo Univ. Agricult. Tech., BUniv. Hyogo, CUniv. Tokyo

Tue_PS9

Surface Structure Analysis of the Organic Semiconductor Tetracene Single Crystals
H. Morisaki, K. Miwa, J.Takeya, T.Kimura, and Y. Wakabayashi

Osaka Univ.

Tue_PS10

The Holographic Approach to Oversampled Surface X-ray Diffraction Data
Hiroo Tajiri

JASRI/SPring-8

Tue_PS11

Structure of Gold Atomic Chains on the Si(553) Surface and Their Low-temperature Structural Changes
W. Voegeli#, T. TakayamaB, K. KuboB, M. AbeB, T. ShirasawaB, T. TakahashiB, and H. Sugiyama#

PF-KEK, AISSP Univ. Tokyo

Tue_PS12

In situ Phase Retrieval of X-ray Amplitude Reflectivity by Using Multiple X-ray Diffraction
Phenomenon

W. Yashiro, Y. Yoda#, K. MikiB, and T. Takahashi®

IMRAM Tohoku Univ., AJASRI, BONC NIMS, ¢ISSP Univ. Tokyo
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Tue_PS13

Molecular Arrangement of Pentacene Ultrathin Film Studied with Surface X-ray Scattering
T. Shirasawa, M. Ohyama, W. Voegeli#, and T. Takahashi

ISSP Univ. Tokyo, APF-KEK

Tue_PS14

Atomic and Electronic Structures of T12212 studied by Auger Electron Diffraction and X-ray Absorption
Spectroscopy

C. Sakai, F. Matsui?, T. MatsushitaB, Y. KatoC, T. Narikawa?, K. Goto#, T. Matsumoto?, and H. Daimon#

Univ. Tokyo, ANAIST, BJASRI, CAIST

Tue_PS15

Polarization-Dependent Angle-Resolved Photoemission Study on Quasi-One-Dimensional BaVSs3

H. Sato, K. Tobimatsu, A. Tanaka, H. Nakamura®, H. Hayashi, J. Jiang, H. Iwasawa, K. Shimada, M. Atita, M.
Nakatake, H. Namatame, and M. Taniguchi

Hiroshima Univ., BKyoto Univ.

Tue_PS16

Influence of Elastic Scattering on the Measurement of Core-level Binding Energy Dispersion in X-ray
Photoemission Spectroscopy

E. F. Schwier, C. Monney#, N. Mariotti, Z. Vydrova, M. Garcia-Fernandez, C. Didiot, M. G. Garnier, and P. Aebi

University of Fribourg, Switzerland, BPaul Scherrer Institute, Switzerland

Tue_PS17

Circular Dichroism in Resonant Photoelectron Diffraction at Ni Ls-edge

M. Fuyjita, F. Matsui, Y. Fujioka#, M. Takizawa®, H. Namba#, N. Maejima, H. Matsui, R. Horie, R. Ishii, K. Yasuda,
T. Matsushita, and H. Daimon

NAIST, ARitsumeikan Univ., BJASRI/SPring-8¢

Tue_PS18 -Best Poster Award-

Layer-resolved Atomic and Electronic Structure Analysis of Graphene on 4H-SiC(0001) by
Photoelectron Diffraction Spectroscopy

H. Matsui, F. Matsui, N.Maejima, T Matsushita®, and H. Daimon

NAIST, AJASRI/SPring-8

Tue_PS19

Atomic and Electronic Structure Analysis of Crystalline Oxide Film on ZrB: by Two-dimensional
Photoelectron Diffraction and Spectroscopy

R. Horie, F. Matsui, M. Takizawa®, N. Maejima, H. Matsui, T. MatsushitaB, S. OtaniC, T.AizawaC®, H. Namba?,
and H. Daimon

NAIST, ARitsumeikan Univ., BJASRI/SPring-8, CNIMS
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Tue_PS20

Atomic and Electronic Structure Analysis of Epitaxial Silicon Oxynitride Thin Film on 6H-SiC by Two-
dimensional Photoelectron Diffraction Spectroscopy

N. Maejima, F. Matsui, K. Goto, H. Matsui, M. Hashimoto, T. Matsushita®, S. Tanaka, and H. Daimon

NAIST, AJASRI/SPring-8

Tue_PS21

Photoelectron Diffraction Spectromicroscopy: Atomic Scale Characterization of Fe Poly-crystalline
Surface

K. Yasuda, F. Matsui, T. Matsushita®, N. Maejima, H. Matsui, S. Kitagawa, R. Horie, R. Ishii, M. Fujita, and H.
Daimon

NAIST, AJASRI/SPring-8

Tue_PS22

Atomic Structure Analysis of Mechanically Exfoliated Graphene by Micro Photoelectron Diffraction

R. Ishii, F. Matsui, S. Koh, Y. Hosokawa, T. Matsushita®, M. Morita, S. Kitagawa, M. Fujita, K. Yasuda, and H.
Daimon

NAIST, AJASRI/SPring-8

Tue_PS23

Atomic and Magnetic Structure Analysis of Sr2FeMoOs by PED and XMCD

S. Kitagawa, F. Matsui, T. Matsushita®, N. Maejima, H. Matsui, K. Goto, and H. Daimon
NAIST, AJASRI/SPring-8
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Negative Thermal expansion of (Sr,Ca)FeO: with FeO. square plane
v RY vy ZokL (KT HHTBI#)

SrFeO:2 exhibits a tetragonal "infinite layer" (IL) structure composed of FeO4 square-planes [1]. The substitution of
strontium by calcium, up to 80%, results in a linear decrease of the lattice. By further increasing the Ca/Sr ratio, a
slight drop of the a-axis and an increase of the c-axis lengths are observed implying a different structure for the end
member CaFeO:z [2]. In this structure, the infinite layers contain FeOs units which distort from square-planes
toward tetrahedra and rotate along the c-axis [3]. The study of the thermal evolution of the solid solution reveals a
negative thermal expansion of the volume (NTE) induced by a large increase of the c-axis upon decreasing
temperature. This behavior is remarkable given that both CaFeO2 and SrFeOz exhibit conventional positive thermal
expansion. Therefore, the observed NTE is intimately correlated with the nature of the solid solution. We will
present our investigation of this behavior by the use of Rietveld refinement of neutron data, EXAFS of strontium

and calcium and reverse Monte-Carlo studies.

[1] Y. Tsujimoto et al, Nature 450, 1062 (2007).
[2] C. Tassel et al, J. Am. Chem. Soc. 130 (12), 3764 -3765 (2008).
[3] C. Tassel et al, J. Am. Chem. Soc. 131 (1), 221-229 (2009).
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P& : Hochfeld-Magnetlabor Dresden, Helmholtz-Zentrum Dresden-Rossendorf, Germany

Magnetic fields are powerful tools for studying the state of matter. Under extreme conditions, such as high-
magnetic fields, new interesting properties of matter can appear and an understanding of materials behavior can be
gained. Access to high magnetic fields could provide new insight into various fundamental physical phenomena.

Currently the only ways to reach magnetic fields beyond 50 T are pulsed magnets. The Dresden High Magnetic
Field Laboratory (Hochfeld-Magnetlabor Dresden, HLD) has achieved the strongest non-destructive magnetic fields
in Europe. Last year the HLD held the world record for some time. Typical pulse durations of the available magnets
are from 0.01 to 1 s that is long enough for many experiments which are usually performed in static magnetic fields.
Magnetic fields up to about 90 T are available for user experiments such as electrical transport, magnetization,
ultrasound, magnetostriction, electron spin resonance, and high-field infrared spectroscopy. Several less typical
pulsed-field experiments, for instance, nuclear magnetic resonance or specific heat are also emerging at the HLD
now. In my talk I explain how the pulsed fields are generated and applied for various scientific experiments. I will
show you recent results obtained on some magnetic systems in high magnetic fields. Results of high-field ultrasound
investigations will be analyzed in more details.

I acknowledge support from the “JSPS Invitation Fellowship Program for Research in Japan (Short-term)”.
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Quasicrystals are metallic alloys that possess long-range, aperiodic structures with diffraction symmetries
forbidden to conventional crystals. Since the discovery of quasicrystals by Schechtman et al. at 1984 (ref. 1), there
has been considerable progress in resolving their geometric structure. For example, it is well known that the golden
ratio of mathematics and art occurs over and over again in their crystal structure. Due to this quasi-periodicity, an
unusual electronic state that is neither extended nor localized is expected; neither they are extended as in periodic
crystals nor localized as in amorphous materials. However, such an unusual state has not yet been observed. The
quasicrystal that we study here is a gold-aluminum-ytterbium alloy described as Aub51Al134Yb15 (ref. 2). In the
present study, we report the first observation of quantum (T = 0) critical phenomena of the Au-Al-Yb quasicrystal —
the magnetic susceptibility and the electronic specific heat coefficient arising from strongly correlated 4f electrons of
the Yb atoms diverge as T — 0. Furthermore, we observe that this quantum critical phenomenon is robust against
hydrostatic pressure. By contrast, there is no such divergence in a crystalline approximant Au51A135Yb14, a phase
whose composition is close to that of the quasicrystal and whose unit cell has atomic decorations (i.e., icosahedral
clusters of atoms) that look like the quasicrystal. We propose a peculiar quantum critical behaviour of the Au-Al-Yb
quasicrystal to reflect this unusual state expected for quasicrystals. It becomes apparent in the present system
because of strong correlations induced by the 4f electrons of Yb. These results clearly indicate that the quantum
criticality is associated with the unique electronic state of quasicrystal, i.e., a spatially confined critical state. Finally

we discuss the possibility that there is a general law underlying the conventional crystals and the quasicrystals.

[1] D. Shechtman et al., Phys. Rev. Lett. 53, 1951 (1984).
[2] T. Ishimasa et al., Phil. Mag. 91, 4218 (2011)..
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Topological phases are distinct quantum phases separated from a trivial phase by a quantum phase transition,
but without any spontaneous symmetry breaking or local order parameter. A typical example is the Resonating-
Valence-Bond (RVB) spin liquid phase proposed by P. W. Anderson as a possible description of disordered quantum
antiferromagnets. While it was not straightforward to identify such a phase in concrete models, the existence of the
RVB spin liquid phase (also known as Zz topological phase) has been confirmed in several special models. It is of
much interest to identify the phase in more realistic models or in actual material. However, absence of “standard”
orders does not provide positive evidence for the topological phase. Positive numerical evidences may be provided by
topological degeneracy and topological entanglement entropy. However, these two are not independent, and
topological entanglement entropy actually depends on the groundstate when there is a topological degeneracy.

I review our work [1] which elucidates this relation, and very recent related developments [2] by other authors
which show that the groundstate of Heisenberg antiferromagnet on kagome lattice belongs to the Zs topological

phase.

[1]1 Y. Zhang, T. Grover, A. Turner, M. Oshikawa, and A. Vishwanath, Phys. Rev. B 85, 235151 (2012)
[2] S. Yan, D. Huse, S. White, Science 332, 1173 (2011); H.-C. Jiang, Z. Wang, and L. Balents, arXiv:1205.4289; S.
Depenbrock, I. P. McCulloch, and U. Schollwéck, arXiv:1205.4858.
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HE:

We consider the electronic analog of the quantum optics Hong-Ou-Mandel interferometer in a realistic condensed
matter device based on single electron emission in chiral edge states. For electron-electron collisions we show that
the measurement of the zero-frequency current correlations at the output of a quantum point contact produces a dip
giving precious information on the electronic wave packets and coherence. As a feature truly unique to Fermi
statistics and condensed matter, we show that two-particle interferences between electron and hole in the Fermi sea

can produce a positive peak in the current correlations, which we study for realistic experimental parameters.
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HE:

Apparently, the concept of “geometrical frustration" seems irrelevant to itinerant electron systems, in which
electron wave packets extend over the entire system, being insensitive to local lattice structure, i.e., whether the
lattice is frustrated. A curious exception can be found in a hybrid system where itinerant electrons interact with
localized moments on a frustrated lattice.Geometrical frustration often gives rise to non-trivial spatial correlation in
localized moments. Through the interaction with peculiar spatial structure, itinerant electrons sometimes acquire
anomalous characters.

In this talk, we consider itinerant electron systems coupled to spin ice, a representative object brought about by
geometrical frustration. This setting is relevant to several metallic Ir pyrochlore oxides, such as Lnzlr207 (Ln=Pr,
Nd), where Ir 5d conduction electrons interact with Ln 4f localized moments. In these compounds, several
anomalous transport phenomena have been reported.The electrical resistivity shows a clear minimum [1, 2], which
cannot be explained by the canonical scenario of Kondo effect.The Hall conductivity exhibits non-monotonic and
highly anisotropic magnetic field dependence [3], suggesting that the conventional theory of Hall effect does not
work for this system.To address these issues, we adopt a spin-ice-type Ising Kondo lattice model on a pyrochlore
lattice. We solve this model by applying the cluster dynamical mean-field theory and the perturbation expansion in
terms of the spin-electron coupling, and obtain longitudinal and transverse conductivities by the Kubo formula.

As a result, we found that (i) the resistivity shows a minimum at a characteristic temperature below which spin
ice correlation sets in [4]. (il) The Hall conductivity shows anisotropic and non-monotonic magnetic field dependence
due to the scattering from the spatially extended spin scalar chirality [5]. These results well account for various
aspects of the experimental data of Ln2lrsO7(Ln=Pr, Nd), and give new insights into the role of geometrical
frustration in itinerant electron systems.

This work has been done in collaboration with H. Ishizuka, Y. Motome and R. Moessner.

[1] S. Nakatsuji et al., Phys. Rev. Lett. 96, 087204 (2006).

[2] M. Sakata et al., Phys. Rev. B 83, 041102(R) (2011).

[3] Y. Machida et al., Phys. Rev. Lett. 98, 057203 (2007).

[4] M. Udagawa, H. Ishizuka and Y. Motome, Phys. Rev. Lett. 108, 066406 (2012).
[56] M. Udagawa and R. Moessner, submitted.
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Based on results obtained from a large number of numerical simulations and various analytical approaches it is
now believed that Fourier's law is not valid in one and two dimensional mechanical systems and heat conduction is
anomalous. Anomalous behavior in heat conduction is not only a theoretical issue but recently of experimental
relevance in several low-dimensional materials such as carbon nanotube.

The Levy-walk model is known to provide a good description of anomalous heat conduction in one-dimensional
systems. In this model the heat carriers execute Levy-walks instead of normal diffusion as expected in systems
where Fourier's law holds.

Here we calculate exactly the average heat current, the large deviation function of its fluctuations and the
temperature profile of the Levy-walk model maintained in a steady state by contact with two heat baths. We find
that the current is nonlocally connected to the temperature gradient. As observed in recent simulations of
mechanical models, all the cumulants of the current fluctuations have the same system-size dependence in the open

geometry.
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For typical magnetic materials, as the temperature decreases long range magnetic order occurs at a finite
temperature, consi stent with the Third Law which requires that the entropy (in this case spin disorder entropy)
should approach zero as T approaches zero. In contrast for geometrically frustrated magnets in which the spins are
arrayed on triangular or tetrahedral lattices, the long rangeordered state is often unstable with respect to more
exotic ground states such as spin glasses, spin ices and spin liquids. Following a brief introduction and review of
geometric frustration, recentexperimental results based on a series of materials known as ordered double
perovskites (in which the magnetic lattice is face-centred cubic) will be reviewed with attention to the observation of
unusual ground states. The roles of spin and orbital degrees of freedom will be emphasized. There will be an attempt

to connect these results with the limited theory on this class of materials.
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E:

The long-range order of the electron spins in magnetic solids gives rise to particular excitation modes that
preserve the charge density but change the total spin of the electron system. While Stoner excitations, which
correspond to spin-flip transitions between the majority and minority channels, can be described within a single-
particle picture, spin waves are low-energy collective modes that result from the spin-dependent exchange
interaction between the electrons. Like other quasiparticles, they carry energy and momentum, participate in
scattering events and can be probed by experimental spectroscopies.

In this talk I discuss different approaches that we have explored to take these modes into account in first-
principles calculations of excitation spectra in magnetic materials. In the first part I focus on the dynamic
transverse spin susceptibility, for which we employ time-dependent density-functional theory or many-body
perturbation theory to treat dynamic exchange and correlation effects. In the latter case, maximally localized
Wannier orbitals are used to efficiently obtain the electron-hole vertex of the multiple-scattering T matrix, which is
constructed with the full frequency and wave-vector dependence. For the ferromagnetic transition metals Fe, Co and
Ni our results are in good agreement with experimental data.

In the second part I turn to the quasiparticle band structure. While the widely used GW approximation for the
electronic self-energy describes the dynamic screening of the electron charge or, in other words, the coupling of
electrons to charge fluctuations, it ignores the analogous coupling to spin fluctuations in the surrounding electron
system. Consequently, the deviations from experimental photoemission data are larger for this class of materials
than for typical semiconductors. To improve the description of quasiparticle properties in magnetic solids we extend
the GW approximation by including additional self-energy terms that account for spin-dependent scattering events.
Although the preliminary implementation contains a number of additional simplifications, the results already show

a clear improvement over earlier GW treatments.

B iy 74— J)NVE3IF— : Abe homotopy group and topological influence in multiple
topological excitation systems
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Topological excitations exist in various subfields of physics, such as condensed matter physics, elementary particle

%ﬁ

physics, and cosmology. They have been observed experimentally in gaseous Bose—Einstein condensates. We can
classify them using the homotopy group. However, there is a case that the homotopy group is not consistent with a
charge of a topological excitation when it coexists with a vortex, which effect is called the topological influence. In
this case, physically consistent charges are given by the Abe homotopy group [1,2]. In this talk, I will present our
study on how to classify topological excitations under the topological influence using Abe homotopy group and on the

relation between the topological influence and the charge conservation.

[1] M. Abe, Jpn. J. Math. 16, 179 (1940).
[2] S. Kobayashi, et al., Nucl. Phys. B 856, 577 (2012)
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The Ce and Pu-based 115’s embody the notion that reduced dimensionality and increased spin fluctuation energy
scales are good for unconventional superconductivity. These materials are strongly believed to have a gap structure
with dx2-y2 symmetry. Impurities are known to be a microscopic probe of strongly correlated materials. We report a
globally reversible effect of electronic tuning on the magnetic phase diagram in CeColn5 driven by electron (Pt and
Sn) and hole (Cd, Hg) doping. We find that these nominally non-magnetic dopants have a remarkably weak pair
breaking effect for a d-wave superconductor relative to the expectations based on Abrikosov-Gorkov theory. The pair
breaking is weaker for hole dopants which induce magnetic moment than for electron dopants. Furthermore, both Pt
and Sn doping have a similar effect on superconductivity despite being on different dopant sites, arguing against the
notion that superconductivity lives predominantly in the Celns planes of these materials. Finally, we shed

qualitatively understanding on our results with density functional theory calculations.
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In recent years, experiments with ultracold atoms have extensively studied quantum degenerate gases of bosons
or fermions confined in one-dimensional (1D) geometry by optical lattices [1]. It is well-known that due to strong
quantum fluctuations, 1D quantum systems exhibit various interesting properties that are qualitatively different
from those in higher dimensions.

In the first part of this talk, I will focus on superflow decay of 1D Bose gases induced by quantum nucleation of
phase slips [2]. Recent experiments have shown that transport in 1D is drastically suppressed even in the superfluid
state compared to that in higher dimensions. By simulating the transport dynamics with use of the quasi-exact time-
evolving block decimation (TEBD) method, I will explain that the suppression of transport is due to the quantum
phase slips and suggest a certain universal formula regarding the suppression of transport.

In the second part, motivated by the recent realization of mixed Mott insulators with Bose-Fermi mixtures of
Ytterbium isotopes [3], I will discuss the counterflow superfluid of polaron pairs in one-dimensional Bose-Fermi
mixtures confined in optical lattices. I will present the ground-state phase diagrams of the Bose-Fermi-Hubbard
model calculated by the TEBD method in order to show that the PP-CFSF phase occupies a large region of the

parameter space [4].

References

[1] M. A. Cazalilla et al., Rev. Mod. Phys. 83, 1405 (2011).

[2] I. Danshita and A. Polkovnikov, Phys. Rev. A 85, 023638 (2012).
[3] S. Sugawa et al., Nat. Phys. 7, 642 (2011).

[4] I. Danshita and L. Mathey, arXiv:1204.3988v1 (2012).

54



BERE : BIGRC > 7+ — <)V 2 F— : Holographic Models of the (Fractional) Quantum Hall Effect
HEF : 20124 12 H 3 H(H) ik 1 K 30 /2 ~"F# 2 1§ 30 7o
5 - MVERAIARE 6 B 555 I —%F (A615)
& - Dr. Rene Meyer
P : Kavli IPMU
i
After a general introduction into AdS/CFT and why it might be applied to condensed matter systems, I will review
progress made so far in finding holographic duals of Quantum Hall states with fractional or integer filling fractions.
At the end, I will present results of work in progress to implement the approximate SL(2,Z) action on the fractional

quantum Hall filling fractions in a holographic model.
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H#E:

Quenches from the antiferromagnetic to the paramagnetic phase of the Hubbard model are studied within
nonequilibrium dynamical mean field theory. In the strong correlation regime, the system can get trapped in a
nonthermal, symmetry-broken state. We argue that this is due to the long life-time of artificially created doublons
and the "entropy cooling" effect of the spin sector. In the weak-coupling regime, a different type of trapping
phenomenon can be observed, which is related to the integrability of the model in the lowest-order (Hartree)
approximation. Our results may be relevant for the interpretation of symmetry breaking and symmetry restoration

transitions in correlated materials.
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Water and Protons in Porous Coordination Polymers
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