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In celebration of Hideki Yukawa's winning the Nobel Prize in physics, the Research Institute for Theoretical Physics was established in
1953 as the first Joint Research Laboratory in Japan for the purpose of promoting “research in particle physics and other areas in
fundamental physics.” In 1990, it merged with the Research Institute for Theoretical Physics of Hiroshima University to be reinstituted as
an expanded research institute for theoretical physics, which has since been active under the name of Yukawa Institute of Theoretical
Physics. In 2008, Toshihide Maskawa, the seventh director of this institute was awarded the Nobel Prize in physics.

Every one of us has such a question as “What is this world, the world of matter and life?” or “What exits, how does it exist, and what laws
does it obey?” Physics developed rapidly during the twentieth century with a view to answering such a simple and radical question about
the natural world. Development of the greatest importance followed one after another, including the proposal of the theory of relativity by
Einstein and the construction of quantum mechanics by Heisenberg and Dirac. The proposal of the meson theory by Hideki Yukawa
brought about an epoch-making development for understanding nuclear force. An excellent fundamental theory has now been constructed
which explains, without contradiction, experimental results for diverse phenomena ranging from those in the microscopic world of
elementary particles to macroscopic phenomena of the cosmic scale. On the other hand, however, many important issues remain
unexplained, including discovering a more unified fundamental law, clarifying elementary constituents of the universe such as dark matter,
and understanding the richness and complexity of phenomena including life.
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This institute is working on those issues through research in theoretical physics including elementary particle theory, nuclear theory,
condensed matter physics, and cosmology. We intend to continue making a great contribution to the human society in the aspect of “science
as culture.” This institute has not only achieved excellent research results in various areas in theoretical physics but also played a brilliant
role as a major base for national and international joint research and research exchange with the participation and cooperation of
researchers in theoretical physics nationwide. In addition, it has also played a major role not only in development of existing areas of study
but also as a frontier for cultivating new or interdisciplinary areas. Astrophysics and biophysics, which are now among pillars of theoretical
physics, can be cited as good such examples.

In the academic year 2007, the institute started the “Yukawa International Research Program of Quark-Hadron Sciences,” which enabled
it to hold an intensive live-in international workshop of 1 to 2 months twice or three times and small-scale molecule-type international
workshops several times every year. The institute thus expects to become a truly international base for joint research where forefront
researchers of the world are always visiting and conducting research.

All of us at the institute would like to make further efforts so that it may bring about even newer developments in theoretical physics and
provide opportunities leading to such developments. We hope for your participation in and cooperation with our research activities at this
institute.
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Executive Board, Advisory Board, and Joint Use Management Committee

Executive Board

The Executive Board is the highest decision making body established to deliberate on important matters concerning
the administration and management of the institute. It is composed of several members appointed by the director from
among faculty members of the institute or Kyoto University.

External members of the Executive Board (Term: 2 years)
Graduate School of Science

Hirofumi Hata, Professor

Graduate School of Science
Research Institute for Mathematical Sciences

Norio Kawakami, Professor
Michio Yamada, Professor

Teiji Kunihiro, Professor Graduate School of Science

Shin Muneshige,Professor

Graduate School of Science

Advisory Board

The Advisory Board is charged with advising the director, upon his/her request, on important matters concerning the
management of the institute and composed of the director, 8 faculty members of the institute, and 12 external members
from academic circles. External members are composed of 6 physicists specializing in particle or nuclear theory, 4
physicists specializing in condensed matter physics, and 2 physicists specializing in astrophysics, recommended
respectively by nationwide communities of researchers in particle theory and condensed matter physics and the
Conversazione of Theoretical Astronomy and Astrophysics.

External Member of Advisory Board (Term: from August, 2013 to March, 2015)

Particle and

Teiji Kunihiro, Professor

Graduate School of Science, Kyoto University

Nuclear Theory Shinichi Nojiri, Professor Graduate School of Science, Nagoya University
Takashi Nakatsukasa, RIKEN Nishina Center for Accelerator-Based Science
Associate Chief Scientist
Shigeki Sugimoto, Institute for the Physics and Mathematics of the Universe, the Todai
Project Professor Institutes for Advanced Study
Jisuke Kubo, Professor Graduate School of Natural Science and Technology, Kanazawa University
Masanobu Yahiro, Professor Graduate School of Sciences, Kyushu University

Condensed Hikaru Kawamura, Professor =~ Graduate School of Science, Osaka University

Matter Physics

Norio Kawakami, Professor

Graduate School of Science, Kyoto University

Naoto Nagaosa, Professor

School of Engineering, the University of Tokyo

Yoshio Kuramoto, Professor

Graduate School of Science, Tohoku University

Astrophysics

Tomonori Totani, Professor

Graduate School of Science, the University of Tokyo

Hideo Kodama, Professor

Institute of Particle and Nuclear Studies, High Energy Accelerator
Research Organization

Joint Use Management Committee

The Joint Use Management Committee is charged with advising the director, upon request, on important matters
concerning the implementation of research through joint use of the institute's facilities and composed of the director, 8
faculty members of the institute, and 12 external physicists (which may include up to 3 physicists of Kyoto University).
External physicists are composed of 6 physicists specializing in particle or nuclear theory, 4 physicists specializing in
condensed matter physics, and 2 physicists specializing in astrophysics, recommended respectively by nationwide
communities of researchers in particle theory and condensed matter physics and the Conversazione of Theoretical
Astronomy and Astrophysics.

External Physicist Member of the Joint Use Management Committee (Term: from January, 2013 to December, 2014)

Particle Ryuichiro Kitano, Associate Professor ~ Graduate School of Science, Tohoku University
if?ldclear Tadakatsu Sakai, Associate Professor ~ Graduate School of Science, Nagoya University
Theory Kazunori Itakura, Instructor Institute of Particle and Nuclear Studies, High Energy Accelerator
Research Organization
Kazuyuki Ogata, Associate Professor Research Center for Nuclear Physics, Osaka University
Tomohiko Takahashi, Professor Division of Natural Sciences, Faculty, Nara Woman’s University
Koichi Hagino, Professor Graduate School of Science, Tohoku University
Condensed Tamio Oguchi, Professor Institute of Scientific and Industrial Research, Osaka University
Mattgr Kazuhiko Kuroki, Professor The University of Electro-Communications
Physics Hiroaki Yanase, Associate Professor Institute of Science and Technology, Academic Assembly, Niigata
University
Hiroaki Kususe, Associate Professor Graduate School of Science and Engineering, Ehime University
Astrophysics Kunihito Ioka, Associate Professor Graduate School of Science, Nagoya University

Shinji Mukoyama,
Project Associate Professor

Kavli Institute for the Physics and Mathematics of the Universe, the
Todai Institutes for Advanced Study, the University of Tokyo
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In 1949, Hideki Yukawa became the first Japanese to be awarded the Noble Prize in
Physics. On hearing this news, Risaburo Torigai, then president of Kyoto University,
proposed a commemorative project of establishing Yukawa Memorial Hall as a center for
the promotion of science to commemorate this event. The Science Council of Japan also
resolved in the general meeting in January of the following year to submit a request to the
Japanese government for a commemorative project for the promotion of research in
theoretical physics. Under such a support, Yukawa Hall was constructed and inaugurated
at its present site in Kyoto University in 1952.
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Bl |k S (FRHHID) | 1954 4R | FLEHERTC
H. Yukawa (at the center), and S. Tomonaga and S. Sakata (to his right)
A picture was taken in 1954 in front of the entrance of the Yukawa Hall.

Although institutionally Yukawa Hall was one facility of Kyoto University, in response to
requests by researchers in theoretical physics all over Japan, it was decided to run it as a
facility for joint use by researchers over the nation. In August, 1953, Yukawa Hall became a
research institute attached to Kyoto University to be reestablished as the Research Institute for
Fundamental Physics with Hideki Yukawa as the first director. Following the purport of
Yukawa Hall, the institute became the first of the type of facilities designated as Joint Research
Laboratory, which were subsequently established in many places in Japan. As Yukawa Hall
became the Research Institute for Fundamental Physics, its original name remained as that of
the building which housed it. Ever since its foundation, as a Joint Research Laboratory, this
institute has not only conducted research on problems of theoretical physics but also promoted
joint research activities such as holding seminars and workshops, thus playing the role of the
center of research in this area in Japan. It also devoted its efforts on research in unexplored
interdisciplinary areas including nuclear astrophysics, biophysics, and plasma physics.
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The institute has also played a central role in international academic
exchange. In September, 1953, immediately after its establishment, the
institute provided the main venue for the “International Conference on
Theoretical Physics,” sponsored by the Science Council of Japan. This is the
first international conference held in Japan after World War II and provided
opportunities to promote exchanges between Japanese and foreign
researchers in theoretical physics. Many foreign researchers have since visited
and stayed at this institute. In 1978, the institute started to host Kyoto
Summer Institute as a series of international research seminars. This was
renamed to Yukawa International Seminar (YKIS) and has continued to this
day.

GERSEZ 27— Yukawa International Seminar 2011
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The Research Institute for Theoretical Physics (RITP) of Hiroshima University was established as a research institute attached to
the former Hiroshima University of Literature and Science, the predecessor to Hiroshima University, in 1944 with the primary
objective to “conduct comprehensive study of physics through the investigation of the space time structure.” On August 6, 1945, a year
after its establishment, an atomic bomb was dropped on Hiroshima. Two professors affiliated with the institute were killed, most of the
institute members were injured, and its research facility was destroyed. After World War II, in 1949, the first step toward the
reconstruction of RITP was taken when the municipal government of Takehara-cho (present Takehara-shi) donated a governmental
office building and its premise. With the establishment of Hiroshima University under the new school system of Japan, the new
development of the Research Institute for Theoretical Physics of Hiroshima University started, yielding excellent research in relativity
theory, cosmology, and elementary particle theory. In 1991, the Marcel Grossmann Award was given to RITP for its long years of
achievement in areas of relativity and cosmology. The two research institutes differ greatly in the history of their establishment and
the manner of their management, they had it in common that subject of their study is theoretical physics. In addition, the
developments in physics in recent years have made concepts and mathematical methods in different areas of research including
particle physics, nuclear physics, condensed matter physics, and cosmology even more closely related with each other, as seen in the
development of a theory to unify four fundamental forces of the nature.
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Under such a circumstance, the momentum started to grow rapidly for
unifying both research institutes around 1987. Based on the agreement by
Kyoto and Hiroshima Universities, the unification of both institutes was
realized in June, 1990 by transferring all the members of RITP to Kyoto
University to reorganize the Research Institute for Fundamental Physics.

As a result of the unification, the institute was reinstituted as a dJoint e
Research Laboratory attached to Kyoto University having 10 research divisions. Although the Japanese name of the institute,
Kisobutsurigaku Kenkyujo [Research Institute for Fundamental Physics], remained unchanged, its English name was changed to
“Yukawa Institute for Theoretical Physics” in memory of Hideki Yukawa. The institute was located in two campuses in
Kitashirakawa and Uji for a while after the unification, and a new building which can accommodate all institute members was
completed adjacent to Yukawa Hall in 1995. On the other hand, Yukawa Hall, which was built 55 years before, was entirely
renovated through seismic retrofitting from 2007 to 2008. The “Panasonic Auditorium” was constructed in its courtyard and
inaugurated in April, 2008 to serve as a main venue for workshops, seminars, and conferences, thanks to the donation from
Panasonic Corporation.

In recent years, a trend of fragmentation into specialized areas and subareas is observed in physics also. On the other hand,
however, research integration crossing the boundaries between areas of study has gained an extreme importance, and this has
become a worldwide trend. In order to be fully responsive to the trend of research which requires rich interdisciplinarity, the
institute reorganized research divisions into three major divisions in April 2003: “Fundamental Physics,” “Physics of Matter,” and
“Physics of Extreme Conditions.”

In the academic year 2007, the “Yukawa International Research Program of Quark-Hadron Sciences” started, which enabled the
institute to hold an intensive live-in international workshop of 1 to 2 months twice or three times every year. The institute is thus
becoming a truly international base for joint research where forefront researchers over the world are always visiting and conducting
research.

In 2008, Toshihide Maskawa, a professor emeritus and former director of the institute, was awarded the Nobel Prize in physics,
together with Dr. Yoichiro Nambu, a member of the international advisory committee of the institute, to give a great impact both
inside and outside the institute.
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F2 R O 1970(H4F0 45). 4.1 ~ 1976(HH#Fn 51). 3.31
a3 e E B 1976(F2F0 51). 4. 1 ~ 1980(HAF 55). 3.31
Fa R O 1980(H4F0 55). 4.1 ~ 1986(HHFn 61). 3.31
BHA W 1986(1EFN 61). 4.1 ~ 1990(FAL 2).3.31
e £ M EAN 1990CFA% 2). 4.1 ~ 1997CFRE 9).3.31
AV A LTI g 1997CFA% 9). 4.1 ~ 2003(FAE 15). 3.31
w8t Lk K — 2003(FAE 15). 4.1 ~ 2007(FARL 19). 3.31
o T oB 2007CERL 19). 4.1 ~ 2011(F% 23). 3.31
IO L B Ok — 2011(F¥RL 23). 4.1 ~ 20130k 25). 3.31
EILIN B~ K i 2013k 25). 4. 1
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Chronological Table

1952. 7 Yukawa Hall was built

1953.8 The Research Institute for Fundamental Physics (RIFP) was established at Kyoto University.
Two divisions of "Field Theories" and "Theory of Mesons" were established.

1953. 9 The International Conference on Theoretical Physics was held.

1954. 4 Two divisions of "Nuclear Theory" and "Solid State Physics" were established.

1960. 3 Yukawa Hall was extended to the north.

1965. 9 The "International Conference on Particle Physics" was held on the 30th anniversary of the
meson theory

1969. 6 An accommodation for visitors "Kitashirakawa Gakusha" was built.

1978.9 The 1st Kyoto Summer Institute (KSI) was held.

1979. 8 “Yukawa Hall Archival Library” was established.

1980. 4 The Division of "Statistical Physics" was established (with the 7-year term of duration)

1982. 4 Positions for visiting foreign professors of "Theoretical Physics" were opened

1985. 2 “Yukawa Memorial Room” was established.

1985. 8 The "International Conference (MESON 50)" was held on 50th anniversary of meson theory

1987. 4 The Division of "Statistical Physics" was abolished due to the expiration of the terms of
duration and replaced by the Division of "Non-linear Physics" (with the 10-year term of
duration). KSI was renamed Yukawa International Seminar (YKIS)

1990. 6 Unification with RITP (Hiroshima Univ.) Ten divisions of "General Relativity", "Statistical
Physics", "Nuclear Theory", "Particle Physics", "Solid State Physics", "Field Theory", "Theory of
Space-time", "Fundamental Theory of Cosmology", "Non-linear Physics (with the fixed term of
duration)", and "Particle-physical Astrophysics ( for visiting foreign professors)" were
established

1995. 7 The main building was built

1997. 4 The Division of "Non-linear Physics" was reorganized and renamed the Division of
"Non-equilibrium Physics" (with the 10-year term of duration)

2003. 4 Ten divisions were reorganized into three groups, i.e.; "Fundamental Physics", "Physics of
Matter", and "Physics of Extreme Conditions"

2004. 4 Kyoto University became a national university corporation.

2006. 4 - Yukawa-Tomonaga Centennial events were held. (Special Exhibition at National Museum of
Nature and Science in Ueno, the Kyoto University Museum, etc.

-2007. 1 Tomonaga Centennial Symposium: Progress in Modern Physics, and the Memorial Ceremony)

2007. 4 The Division of "Non-equilibrium Physics" was abolished due to the expiration of the terms of
duration and reorganized into the Division of "Advanced Statistical Dynamics" as a permanent
division. The Yukawa International Research Program of Quark-Hadron Sciences started
intensive workshops.

2008. 3 Earthquake retrofitting of Yukawa Hall was completed

2008. 4 Panasonic Auditorium in Yukawa Hall was opened

2008. 12 Toshihide Maskawa, a former director, and Yoichiro Nambu, a member of the international
advisory committee, received the Nobel Prize in physics.

2010. 4 The institute was designated as a Joint Usage/Research Center in Physics (6 years).

2011. 4 North Comprehensive Education and Research Building housing Maskawa Hall was
completed on the North Campus. An intensive workshop program became a permanent budget
item.

2013.5 Gravitatioinal Wave Research Center was inaugurated at YITP

Directors of YITP
1+ Hideki Yukawa 1953. 8. 1 1970. 3.31
2nd Ziyo Maki 1970. 4. 1--1976. 3.31
31 Humitaka Sato 1976. 4. 1 - 1980. 3.31
4th Ziro Maki 1980. 4. 1 - 1986. 3.31
5thKazuhiko Nishijima 1986. 4. 1--1990. 3.31
6th Yousuke Nagaoka 1990. 4. 1--1997. 3.31
7Toshihide Maskawa 1997. 4.1 -- 2008. 3.31
8th Taichi Kugo 2003. 4. 1 -- 2007. 3.31
9th Tohru Eguchi 2007. 4.1 --2011. 3.31
10th Taichi Kugo 2011.4.1--2013..331
11th Misao Sasaki 2013. 4.1
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= > o The goal of high energy physics is to elucidate the basic constituents of mattersand the laws that
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%*l[-% i} y =" govern their dynamics. The Standard Model of elementary particles is the most fundamental

High Energy Physics theory that has been established so far; but there remain some problems indicating that it is still
incomplete asa "theory of everything". Our group aimsat the understanding of fundamental laws
of nature that lies beyond the Standard Model.
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Superstring Theory

The most fundamental building blocks of the world might be spatially extended objects -- such as strings. Superstring theory emerged from
this simple idea. It is now known that superstring theory can describe all the particles and their interactions (electromagnetic, weak, strong
and gravity) in a unified manner. Our group studies ten-dimensional superstring theory and its eleven-dimensional extension called M-theory
through various approaches, from the low energy effective supergravity to string field theory. Our questions are diverse; some members are
interested in understanding string theory itself better, whereas others are more interested in applying it to problems in modern particle
physics or cosmology. Recent study of string theory and quantum field theory revealed surprising correspondences, called duality, between
two seemingly different physical systems, for example, between gravity and gauge theory. Duality often relates the strong coupling phase of
one theory to the weak coupling phase of the other. AAS/CFT correspondence is one of the most important examples of duality. It has wide
applications not only to elementary particle physics but also to nuclear theory, condensed matter and black holes.
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Quantum gravity

While general relativity was a great success as classical theory of gravity, it has not yet been formulated in a manner compatible with
quantum mechanics. There are various approaches to quantum gravity; string theory and other approaches in which space-time itself is
regarded as a dynamical object. Consistent quantum gravity is necessary for understanding strongly gravitating systems such as the creation
of the universe or black holes, and it may lead us to a new picture of the universe.
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Non-perturbative quantum field Theory

Quantum field theory, a frame-work representing behavior of elementary particles, is formulated as quantum mechanics with infinite
number of degrees of freedom. In the weak coupling regime, perturbative treatment works well but numerical analysis based on the lattice
gauge theory defined on the discretized lattice proves especially effective in the situations that investigating strong coupling quantum field
theory like QCD describing for dynamics of quarks and gluons. The lattice QCD with Monte Carlo simulation enables us to compute, for
example, masses of hadrons (bound states of quarks). In addition, it has recently become possible to compute hadron-hadron interactions like
nuclear force acting between proton and neutron, which Hideki Yukawa succeeded to explain by introducing the pion. Such numerical method
begins to be used to analyze non-perturbative properties of superstring, while many attempts are also made to examine various non-
perturbative aspects of quantum field theory through investigating supersymmetric gauge theory.
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() LHC  (h) ATLAS 3%t  (GH42{k CERNATLAS 37/ —7)
LHC and ATLAS experiment (photo courtesy of CERN ATLAS experiment group)

Particle phenomenology

The particle phenomenology is a bottom-up approach to investigate new physics beyond the standard model based on experimental and/or
observational results. In high-energy experimental physics, the latest major breakthrough is the discovery of Higgs boson by the large hadron
collider (LHC) at CERN Switzerland. We also expect to discover new particles in the next generation collider, along with verifying more precise
properties of Higgs boson. In addition, a wide variety of experiments and observations, including high energy cosmic ray observation, dark
matter search and precise measurement of cosmic micro wave background, are now in progress. Our group attempts to check the consistency
between existing models and new results and also to construct new consistent models.
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Jﬁ%*}z y Jb— We study various aspects of quark-hadron-nuclear systems interacting via "strong
Nuclear Theory Group interactions", widely extending from quarks and gluons, hadrons such as mesons and
nucleons, to nuclei made of nucleons and hyperons. In order to study these systems
belonging to different hierarchies, we utilize various theoretical techniques in physics
--- quantum mechanics, relativity, field theories, and many-body theories. Main
subjects discussed in nuclear theory group at present include the structure and
dynamics of nuclei and hadrons, and hadronic and quark matter under extreme
conditions. These are closely related to particle physics, astrophysical phenomena,
condensed matter theories as well as to recent accelerator experiments in the world.
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Nuclear Many-Body Physics

Nuclei sit at the center of atoms and specifies the atomic element. Nuclei are composites made of nucleons (protons and
neutrons) and have various structures and excitation schemes as quantum mechanical many-body systems. The primary
goal of this area is to elucidate and predict the evolution of nuclear properties as functions of proton and neutron numbers
-- nuclear shape, density and mass of the ground and excited states, and the structure of excited level spectrum. We are
also interested in novel properties and formation mechanisms of super heavy elements, which do not exist in nature.
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Quark-Hadron Many-Body Physics

Quarks and gluons, strongly interacting fundamental particles, are confined inside hadrons at low temperatures and
densities, while hadronic matter undergoes phase transitions to deconfined quark-gluon matter under extreme conditions
as in the early universe, neutron star core and relativistic heavy-ion collisions. We study in-medium properties of quark and
hadron to reveal the phase structure of quark, hadron and nuclear matter. We investigate in-vacuum hadrons as a baseline
for the study of in-medium hadrons. Hadronic resonance states are also important research targets to understand hadron
dynamics.
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o ° All matters are aggregates of numerous particles interacting with each other in
fl:@;l\%& JL—"7 various manners. Condensed Matter Physics Group aims at elucidating complex
Condensed Matter movements or states which do not appear until particle systems form a group or their
dynamic temporal changes. Furthermore, it aims to elucidate the mode of material

Physics Group

movement and dynamic changes in phase structure in non-equilibrium open systems

including biological systems.
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Solid State Physics

The subject of condensed-matter physics is how matter behaves at low temperatures where the quantum nature of
particles becomes manifest. Electrons are correlated with each other through the electromagnetic interaction and at the
same time each electron obeys the so-called Fermi statistics which is purely quantum in its origin. As a consequence of the
interplay among these two and other factors, matter shows a variety of phases, e.g. metallic, insulating, magnetic, and
superconducting ones. With the help of field theories and large-scale numerical simulations, we study low-energy dynamics
of internal degrees of freedom carried by electrons in various phases of strongly correlated electron systems, quantum
phenomena found in low-dimensional magnets and frustrated spin systems, mechanisms of high-temperature
superconductivity, and super- fluidity in ultracold atoms.
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Advanced Statistical Dynamics

Various structures having dynamical orders and functions appear in systems far from equilibrium. We study a
fundamental principle to characterize such dynamical processes. In particular, we are interested in rheology and transport
processes, and dynamical phase transitions of non-equilibrium systems. In addition, we also study uncertainty relations
and quantum feedback controls in terms of information gain by quantum measurements, biomechanics to describe the
motion of biological elements, and various aspects of living systems including the evolution and the emergent processes.
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Scientific Activities

We study cosmological and astrophysical structures under extreme conditions,
based on solid knowledge of physics such as general relativity, quantum field theory,
2= N 0
-+ EE[ ﬁ JL—77 hydrodynamics, as well as on experimental and observational data, making maximum
use of computer simulations when they are necessary.

Astrophysics Group
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The early universe

Cosmic microwave background observations confirmed the existence of the inflation era in the early universe. The
mechanism of inflation is yet unclear but it might be revealed by constructing models based on the elementary particle
physics such as superstring theory and by comparing the theoretical predictions of the models with observations. We are
performing comprehensive study on such inflation models as well as other cosmological phenomena. Also, we are aiming at
attaining deep understanding of the universe beyond the standard model, guided by the latest observational data as to the
large-scale structure of the universe and the cosmic microwave background.
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Gravitational waves physics

Gravitational wave telescopes such as LIGO and KAGRA are expected to start detecting gravitational waves from
coalescing compact objects around 2015. For reliable and efficient detection of gravitational waves, accurate theoretical
prediction of the waveform is necessary. In order to predict the waveform, we need to solve the Einstein's equations
accurately. We are currently investigating the motions of the gravitational wave sources and the emitted gravitational
waves by means of various methods including numerical relativity techniques. The electro-magnetic counterparts of the
gravitational wave sources are also in the scope of our study.
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New physics in gravity

The current standard model of the universe requires unknown matter components such as dark matter and dark energy,
and their origin is a big question. One possible approach to answer this question is to modify the theory of gravity, instead of
adding exotic matter components. Many alternative theories of gravity, represented by the braneworld scenario, have been
proposed recently. We are searching for the theory of gravity consistent with all the existing observational evidences. The
main purpose of this study is to answer the question whether or not there exists a theory of gravity which describes our
universe better than general relativity.
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High energy astrophysics

High-energy astrophysical phenomena provide experimental sites for fundamental physics under extreme conditions.
Deep understanding of these phenomena will guide us to the realm of unknown high-energy and high-density physics,
which are not reachable by means of any other ground experiments. We are studying various topics of high-energy
astrophysics, such as the explosion mechanism of supernovae and gamma-ray bursts, the formation mechanism of
magnetars, i.e. the strongly magnetized neutron stars, the structure of magnetosphere around pulsars, and neutrino
emissions from compact objects.
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Numerical simulations

Most of astrophysical phenomena are to be modeled by nonlinear systems, in which involved are gravity, hydrodynamics,
radiative transfer, etc.. To make quantitative predictions on such complicated phenomena, numerical simulations are
indispensable in various studies of astrophysical phenomena. Cooperative works across various subjects are proceeding.
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This institute was founded in 1953 as the first institute in Japan autonomously
governed by the research community, and has been making every effort to respond to the
requests from the community of the researchers of theoretical physics.

YITP

Workshops selected from the nationwide contest

More than 20 workshops per year have been selected from the applications by
the researchers in the whole country, and have been organized. These workshops
have been playing the role as a center for research communication. All the selected
workshop programs are approved only after active discussions by the committee
members elected by vote in the research community under the attendance of those
who proposed the programs. These workshops have been assisting new research
areas to develop: plasma physics, biophysics, astrophysics in the past, and more
recently nonlinear-nonequilibrium physics, gravitational wave astronomy and so
on.

The number and the size of workshops held after 2006 are summarized in the
following table. To exemplify more concretely, we provide the list of workshops
held in the fiscal year 2012 on page 18.

programs

Fiscal year Number of symposia  Number of participants

2008 26 2,580
2009 32 2,610
2010 31 2,933
2011 33 2,789
2012 28 3,182

Regional schools and workshops/lecturer dispatch

The institute has a program to support the expenses for sending lecturers to small research meetings at various places
that have participants from plural institutions. We also financially support sending lecturers to "Summer Schools"
organized by the nationwide societies of young researchers mainly composed of the graduate school students.

Schools in FY 2012 Participant’s affiliation

Summer School on
Astronomy and
Astrophysics

Hokkaido Univ. * Tohoku Univ. = Univ. of Tokyo = Univ. of
Tsukuba = Aoyama Gakuin Univ. * Kyoto Univ. * Nagoya Univ.

Condensed Matter Physics
Summer School

Tokyo Inst. of Tech. - Niigata Univ. * Univ. of Tokyo * Univ. of
Tsukuba - Kyoto Univ. - Univ. of Hyogo - Okayama Univ. - Aoyama
Gakuin Univ. - Tohoku Univ. - Japan Atomic Energy Agency -
Osaka Univ.

Young nuclear and particle
physicist group of Japan

Univ. of Toyama * Univ. of Tokyo * Kyushu Univ. - Hokkaido
Uniyv. - Osaka City Univ. - The Graduate Univ. for Advanced
Studies * Yamaguchi Univ. - Nagoya Univ. * Tokyo Metropolitan
Univ. - Tokyo Univ. of Sci. * Univ. of Tsukuba * Kochi Univ.

Summer School for the
Organization of Young
Biophysicists

Sony Computer Science Laboratories = Kyoto Univ. * Univ. of
Tokyo * Hokkaido Univ. * Kyushu Univ. * The Univ. of
Tokushima - Riken - Nara Institute of Science and Technology

Chubu Summer School

Univ. of Tokyo - Shizuoka Univ. = Shinshu Univ. * Univ. of
Shizuoka * Tokai Univ.

Niigata-Yamagata School

Univ. of Toyama * Yamagata Univ. - Niigata Univ. * Joetsu Univ. of
Edu.

Shikoku Seminar

KEK - Ehime Univ. - Kagawa National College of Technology

Workshop in Hokkaido
Nuclear Theory Group

Niigata Univ. = Tohoku Univ.

Hokuriku-Shinetsu Particle
Physics Theory Group
Meeting

KEK - Kanazawa Univ. * Niigata Univ. * Univ. of Toyama * Univ. of
Fukui

Hokuriku-Shinetsu Winter
School

Keio Univ. * Univ. of Tokyo * Shinshu Univ. * Univ. of Toyama *
Kanazawa Univ. * Kinjo Univ.

Yukawa International Program for Quark-hadron Sciences (YIPQS)

YIPQS aims at making YITP a unique center for international collaborations in theoretical physics and at establishing a
new area of research field, quark-hadron sciences. Under YIPQS, we annually organize several long-term visiting workshops
on quark-hadron sciences and related subjects such as string theory, condensed matter physics, and cosmology. A number of
world-leading scientists participate the workshop, and lively discussions during the workshops lead to scientific
achievements with high impact. YIPQS was first approved as a five year project, and it is approved to run with general
budget supported by the government from 2011 and we are now planning to extend the scope of the program.
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2012 FEMAZBE—FK (HESNEF/BRERR/SNER
FIRST STARS IV — From Hayashi to the Future —,'5.20~25,130 4
=a—FV /- FEHHHEEF2E Neutrino Physics and Astrophysics,”6.3~9,599 4
SRAHBATE - RICKT T2 XA hr 2o B —0i,6.15~29,/12 4
PAREIRBEEOYHEE — A - BLE - KT —6.21~22,/59 4
Fhr P OERE 2012,77.18~21,/115 4
YO Bis & %R 7.23~27,/173 4
FEHMRI Massive gravity theory ORRGE A REMEIZ B9~ 5 KA 98, 7.23~8.9,/27 4
Y~—R7 = [ A—0 b EEEET) — KR ORE~OPE— 7.27~31,766 4
AR OB — 2 O @I BR A B L C—/8.1~4,147 4
5 42 IR « RIAWELH FROFIE,8.1~4,/410 4
B =HEFHEDOY,8.2~7,/300 4
5 57 EI S FH DA%, 8.6~10,205 4
JRF Ty s L B 8.8~10,/147 4,
Summer Institute 2012,78.18~24,7145 4
B OBAimE Z DI ,8.22~24,100 4
N R B O LRE SR 2 OBIRICH 5 LT, 78.30~9.18 /83 4
5 52 [MI/EM B F O H OFFE,/8.31~9.3,/69 4
7=V IE DB Gauge/Gravity Duality,/9.24~10.26,7 70 4
From Gravity to Strong Coupling Physics,/10.15~19,7124 4
B 5T VT BMHEFHYIFIIEE East Asia Numerical Astrophysics Meeting, 5th,710.29~11.2,/93 4
BE#E, VA mY— WEOHRM - RR5ME L ELE 57— /11.6~8,/834
BEFACROWE11.12~14,/159 4
Gravity and Cosmology 2012,711.18~12.22,793 4
B HRicRBiT D THgiRie] &=L I — % Resonances and non-Hermitian systems in quantum mechanics,”12.11~13,750 4
R EDOREEF RN & A = EE Nuclear equation of state and hypernuclear physics,”2013.1.4~31,749 4
HES R OWEL & Z DR Y 2013.1.26,762 4
PARRY A2 AH HLAE R OB & G - BUSHIZE,2013.2.12~14,742 4
% 5E GCOE > >R YU L AlEEN 2B OB The 5th GCOE Symposium,2013.2.12~14,270 %4
2Ry MEREOA R E BRI RIE,2018.2.14~15,27 4
Self-organization and Emergent Dynamics in Active Soft Matter,”2013.2.18~20,7164 %4
REEZIZBIT DG - MG O#_GFLEZD X () I 27 A Coexistence of weak and strong binding in unstable nuclei and its
dynamics,”2013.3.4~22 34 4,
LHC vs Beyond the Standard Model -- Fh. - ¥ D fe Se i 2013.3.19~25,/59 4

7 b A BURFSE B EE
WMIEED 1 7 Ao A £ TOARBIZEFREZ T ANDSHETH 2, WEBITITE, WEEN R S,
ZOHIEZRTT D58 E DL ITRFFETH Y . BE L~V TORREERLOEEZRTZL T D,

EEIWE (vv¥—) HE
EINOBZEE OB H 726 1~2 BRI E O AR IEFTHTE 2 2 AL D HIE Th 5, WEH IR, WEE R RSN D,
ZHUC KV FTE & FTAOBIEE O IERIFZE bR SHL TV 2, 2006 428 AR KR - HAE L 72 ENBFZEE XL T OFROE Y
Tho,

(3 I — BTN 7 LEIRRSEE Z O
2008 (*F-5k 20) 122 18 5 13
2009 (°Fhk 21) 108 10 3 15
2010 (Fpk 22) 119 9 0 12
2011 (3Fpk 23) 89 14 4 6
2012 (Fpk 24) 108 29 0

MREESR - ARBEERS
TR OJERT & #i0 2 [EINAA O 40 IR JE T & B TR Mo /e & A kG & LT RS - AR R A, FIC
BRFIBEE LTV . 2012 FREEICIE, FICPERTS - SRR WEORIC KD TR S [THERD) 2B L:,
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Symposia/Workshops in FY 2012 (Title/Date/Number of participants)
FIRST STARS IV — From Hayashi to the Future — /5.20-25/130
Neutrino Physics and Astrophysics / 6.3- 9/ 599

Theory of X-Ray Spectroscopy for Strongly Correlated Electron Systems / 6.15-29 /12

Physics of Iron-Based Superconductors: Spin, Orbital, and Lattice / 6.21-22 / 59
Progress in Particle Physics 2012/ 7.18-21/ 115
Field theory and string theory / 7.23-27 / 173

Nonlinear massive gravity and its observational test / 7.23-8.9 / 27

summer school 'From quark to supernovae'/ 7.27-31 / 66

YITP Workshop 2012: Physics of Nonequilibrium Systems - Toward the Understanding of its Universal Aspects-/8.1-4 / 147
Summer School on Astronomy and Astrophysics 2012/ 8.1-4 / 410

Young Nuclear and Particle Physist Group of Japan / 8.2-7 / 300

The 57th Condensed Matter Physics Summer School / 8.6-10 / 205

Nuclear Energy crossover Biology and Physics / 8.8-10/ 147

Summer Institute 2012/ 8.18-24 / 145

Thermal Quantum Field Theory and Their Applications / 8.22-24 / 100

Various phases and equation of state of hadronic matter --- in light of neutron-star observations / 8.30-9.18 / 83

52nd summer school of young researchers society for biophysics / 8.31-9.3 / 69
Gauge/Gravity Duality / 9.24-10.26 / 70

From Gravity to Strong Coupling Physics / 10.15-19/ 124

East Asia Numerical Astrophysics Meeting, 5th/ 10.29-11.2/ 93

Friction, Rheology and Earthquake - Across the Hierarchy and the Stage-/11.6-8 / 83
Physics of Quantum Spin Systems / 11.12-14 / 159

Gravity and Cosmology 2012/ 11.18-12.22/ 93

Resonances and non-Hermitian systems in quantum mechanics / 12.11-13 / 50

Nuclear equation of state and hypernuclear physics / 2013.1.4-31 / 49

Physics of assembling and disassembling --- recent developments and spread of scope ---/2013.1.26 / 62

Microscopic effective interactions and studies of structures and reactions of nuclei / 2013.2.12-14 / 42

GCOE Symposium Development of emergent new fields / 2013.2.12-14 / 270

Merger of compact-star binaries and electromagnetic counterparts / 2013.2.14-15 / 27
Self-organization and Emergent Dynamics in Active Soft Matter / 2013.2.18-20 / 164

Coexistence of weak and strong binding in unstable nuclei and its dynamics / 2013.3.4-22 / 34
LHC vs Beyond the Standard Model --Frontier of particle physics / 2013.3.19-25 / 59

Atom researchers

This visiting program at YITP concerns a stay of researchers for a period of 1-3 months. YITP will support travel
and expenditure of a visitor. This program have been used by many graduate students and play a significant role
for training researcher across the country.

Visitors (Short-term)

This program hosts domestic and foreign researchers who stay at the institute for the period of a few days to 1-2
weeks. Their travel and stay expenses are supported. This program encourages collaborations between researchers
in YITP and outside.

Fiscal year Seminars short-term visitors Atoms type visitors others
2008 122 18 5 13
2009 108 10 3 15
2010 119 9 0 12
2011 89 14 4
2012 108 29 0

Civic and Open Lectures

Civic and open lectures for general citizens or high school students are given several times a year by members of
the institute and distinguished researchers visiting the institute. In 2013, Profs. Takahiro Tanaka and Masaru
Shibata talked at the YITP public lecture "Exploring the Universe".
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AHARFIE. BRSZFBORE. HNEAREZOEAL. KHEDOZTANERBHIZ
TV, LAEDERYEZONFICE T HERIROFLHUREEZRLTNS,

YITP is one of the most important hubs of the international collaboration in the field of
theoretical physics in Japan: YITP has been actively holding international conferences and

IR e Vs
lz/é:l'\‘ Q{)lh long-term workshops, and inviting visiting professors and many short-term visitors from
International Exchange abroad.
ESESE

1978 FELIK . ARBFFEFTIXEBEFTEE R % M LT & T, RFFRFTOE RIS O Ty
W 2852 ) — X%, BIIEEYE 2 F— (YKIS) EWoaHhcamsn, sinEix
B, ENK 100 4, ESNK 40 4, 7 —~ I3 2EICAZE L, KRFAZAESTRET 5, £z, 1986 b 20 HFI2b7-v
BHOWMAEB T, WES)IESERYEYEY VAR Y T A (BFEES)I oR) ZEfE L CTE 7, 2003 A L 0 AR 21
Al COE 7' v 7' ADMAEE Y | BIfEZ v — UL COE 71 7' T AMIBIEMBNTHDEN, oD s T L EOIRET, #HE
T OEBFIER B A X — § L1z, 2007 FEITIIRBIAE MR E L L7 +— 27 o Fa URZREERFE 7 1 7 AR b,
DIRg, ARENCT +—2 « Ko UBiEEs KOBE T k4 /a7 —~ T 1~3 & ACb iz A EREREF A % ikt L C B
LTW%, YKISREEEI U AICEALTH, WEREREIES L AT 5 CHIEZ IR L CHREL TV D,

International Conferences

Since 1978, YITP has been holding international conferences every year. Among them, Yukawa International Seminar
(YKIS) has the longest history, for which the number of the participant is about 100 from Japan and 40 from abroad in
average. The theme of YKIS is determined in the Kyodo-Riyou committee. Also, from 1986 to 2005, YITP organized the
Nishinomiya-Yukawa Memorial International symposium on theoretical physics, in cooperation with Nishinomiya city. In
2003, Department of Physics of Kyoto University and YITP were selected as one of the centers of excellence (the so-called
twenty-first century COE). In cooperation with this program, YITP started a program for a long-term international
workshop. In 2007, furthermore, the program for the long-term international workshop on the quark-hadron physics was
accepted as one of the special education and research projects of Japan. Since then, two or three long-term workshops, of
duration 1--3 months, have been held every year for a variety of themes related to the quark-hadron physics.

SHEANE B R

1982 fFIZHE LTCAAE AR BEIRA X ML, MBSO FL KT HHIEFT 0> OO T2 BlEa i BLA 4500 B O BRI DA AT L
EINBFEE & & BICRRFIIEZIT > T D, E7o, RERAEMT ORHHEREZE L THEICHED > TWD,

Visiting Professors

In 1982, a position of the visiting professor from foreign countries was assigned to YITP. Since then, many world-class
visiting professors in the field of theoretical physics have been invited from well-known universities and institutes. The
visiting professors collaborate with Japanese researchers and play an important role in enhancement of the activity in
Japan. They also give special lectures during their visit.

O PANESPNE 9 =E 3 FTEE - EEE
Fiscal year Visiting Professors Countries/Nationalities
2008CF-j 20) Kallosh, Renata 7 AU ERE USA
Schiifer, Andreas FA > IEFIE Germany
Heggie, Douglas Cameron #[E UK
Penc, Karlo N 7)Y —3FnE  Hungary
2009CF-R% 21) Feldmeier, Hans Theodor A #IFIEFE  Germany
Petrosky, Tomio Yamakoshi 7 AU I EHRE USA
Marshakov, Andrey o 27 # R  Russia
Wands, David Graham #E UK
2010CF5% 22) Lee, Su Houng Ki#EERE  South Korea
Stewart, Ewan Davidson KiE[E - 2%E  South Korea, UK
Bonora, Loriano A2 ) 7 ImE =~ Italy
Brazovski, Serge 7 7 A4:f0E France
2011CFRL 23) Szamel, Grzegorz 7 AU EHRE USA
Zwiebach, Barton 7 AU ERE USA
Frolov, Valeri #7 4 Canada
Philippe, Louis, Ignace de Forcrand de Coiselet A A A Switzerland
2012CFR% 24) Freidel, Laurent Pascal Raphael #1F % Canada
Garriga Torres, Jaime A~A L Spain
Schulze, Hans-Josef A% U7 Ttaly
Manske, Dirk KA VI IHFIE  Germany
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B)EEY I ——% Yukawa International Seminars (YKIS)

FHEAT EBNER
£ _ o e ) Lecturers Participants e
Fiscal 7% /ﬁﬁﬁﬁéﬁsﬁ Biffe A Y [ P [ x%ﬁtﬁlﬂﬁf‘ﬁ
Title Organizer Date Proceedings
year Japanese/ Japanese/
Foreigners Foreigners
2009  Frontiers in Nonequilibrium LN e 7.21~821 13 39 86 48  FEEMETUTE
Physics: Fundamental Theory, Hisao Hayakawa Prog.Theor.Phys.
Glassy & Granular Materials, and
Computational Physics
2010  Cosmology - The Next Generation - M 6.28~17.2 1 19 85 59  FEEMETATE
Takahiro Tanaka Prog.Theor.Phys.
2011  Frontier Issues in Physics of Exotic BoE Bz 10.11~10.15 9 16 95 44  HEEREETIITS
Nuclei Naoyuki Itagaki Prog.Theor.Phys.
2012  From Gravity to Strong Coupling Wt K— 10.15~10.19 6 17 71 53
Physics Taichi Kugo
RS BEEWESEY VR Y A—E Nishinomiya-Yukawa Memorial Symposia
AT EENEER
£ _ ” Lecturers Participants e
—— Az
Fiscel A i T T e
Title Date Proceedings
year Japanese/ Japanese/
Foreigners Foreigners
2009 New Frontiers in QCD 2010- Exotic Hadron Systems 2010.1.18~3.19 69 72 118 73  PEREEFETNTS
and Dense Matter - Prog.Theor.Phys.
2010 High energy strong interactions 7.26~8.27 21 41 63 50 HERPEEETUTS
- Parton distributions and dense QCD matter - Prog.Theor.Phys.
2011  Novel Quantum States in Condensed Matter: 11.7~12.9 50 38 106 41
Correlation, Frustration and Topology
2012 New Waves in Gravity and Cosmology 12.4~12.6 5 14 89 58 HP

2012 EEEEHBISNE ANKFEE Researchers from Abroad in FY 2012

%

o
in
Igdonesia

Korea
¥ Thailand

Total 943

7
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ABFIEFTL, ME ORI A7 AEEH L, Zhi REOMRYEEI
FOKFRINCHS D & & bic, B EEmEft o 2 — & L Oy
SRS . BT DRAE WA IR < BEOHEEICHRE LT D, ZHUC & - THZEFTIO
AT BFEEBZ X2 5 & & blc, DAEOZ 72 b F RIS 5 Him BRI O

ICRELFELTND,

Computer Room - Yukawa Institute maintains the unique large scale computer system and

. dedicates it to the community members belong to theoretical physics

Archive laboratories in Japan. Our institute supports the research activities of this

institute and contributes to promote the domestic and world theoretical physics

research by distributing various research information to the researchers in
Japan as the Research Information Center for theoretical physics.

REHEHS 2T A

2011 4F 1 AT S 7o RIUEH RS T BRER B2 T3 A S A 7 A ) Bl & L KGR S 2 7 ML TN OHE
WFFEE., KEFEBRRA, FEMRESE 72 EOMERES 2 X2 TWAIZT T, R LAN BLO v 4 —F v MR+ 2 L1
0. I 2EOEGEZHERE ICOFA SN TE Y., £ OFHAZHITN 600 4 25 x2 T\ 5,

ZDOVAT AL, KEEAESIEHE S — 3 (HITACHI SR16000) Z#EEARFHHME L, £ OMICHEULERY — | " Ly 2
TEh, Ty ANY =R FT=E RPN L% G UNIX HEHEOEAS T AT LA Thd, O OFHEKEEEFTNG 10
BOU—7 27— a3 %, Gigabit Ether #i# &9 o mudiry MV —27 THAER SN TN T, 2L L TRE S 7250
RULERR 2R L TR Y . KIBBSEF R OL 2 53, B, 777 4 v 7 AT SRR 72 & OSCELEL S 5\ O ITHFE
BHRZBDOT-DDA U F—Fy T 7 BAREITRES A SN TWS, iz, XYy aror ) o —7 s SRR ST
5, 2007 FELV DY —HHORX Y NT—7 ZMEL, X2V T 4 ZRHEOOE VX =N Ee SR TE HEE AN L
oo ETRRAEE LY Web A= XTF AEBA LT,

Large Scale Computer System

The large scale computer system which was replaced Jan. 2011 is used not only by Yukawa Institute members and
visitors but also by other theoretical physicists in Japan by connecting to the network. More than 600 users have accounts.
This is the complex of computer systems consists of large scale parallel computation server (HITACHI SR16000), numerical
calculation server, visualization server, fileserver and database server.

These complex of computer systems and the several YITP workstations are connected to one another by Gigabit Ether
(high speed network) and compose distributed processing system which is integrated in total and used not only for large
scale computations, but also for numerical calculations, processing graphics, editing papers and exchanging information by
internet. Multiple PCs and printers are also supplied. The networks for visitors are introduced in 2007 to build the secure
network environment where visitors can pursuit research without any trouble. Web mail system is also introduced in 2007.

HRyEEHEERE L ¥ —

ERNS DRy MU — 7 BRENEH I N DI - T, R EZICWTH A OFRERPAFTE L LI D —H, Kk
T A BRI CRRMR T D712 DB A X 5 Z L0 2D 5 ECIEFICEHE L o> TE TW5DH, AWFEATIXAIRRLR—
B LT AR T 28 mpBr it 4 — & LTCoOREZEEREHO—2 & L TE I A IXEDOEHO—8 & LT,
B bENT LY b (WRATGHSO) & BEICEAITER T 2> A7 A, eprint arXiv DI 7 —H—R"ZEHL T, =
NEFAT2EAEE LD I ICTAEZBMZ TWD, TOEN, HHEESEN, ESCE I T —F0KHEEN, HDHWILEFET
I RESRERSBEORERT R, HF 7 7 A NVRELL OWEERE BT A —1° WWW Z W TREO IR FIF/EE 1T
MIFTRELTWD, M THFESPERSHEL A ¥ —%y M@ U TERRT 57 4 7HELIT> T 5,

Research Information Center for Theoretical Physics

As the network infrastructures inside and outside of the country are maintained, various research information became
available where ever you are. On the other hand, it is getting very important for research to setup the environment to
exchange large amount of information in global scale. Yukawa Institute keeps playing a role of Information Center for
theoretical physics in Japan since established. For example, Yukawa Institute runs the mirror server of e-print arXiv (which
automatically stores and distributes the electronic files of preprints) and the number of researchers who use this e-print
arXiv exceeds one thousand. Various kind of research information such as workshop information, visitor and seminar
information, or electronic files, audio files presented at conferences/workshops are sent by emails or www. We have the
internet live broadcast system for workshops and international conferences.
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YITP Computer System

Super Computer
SR16000 XM1

SR16000 DISK
AMS2300

File Server (AMS 2100) ]

- BS320
C—
——

’1 ~ \-u.\‘
— e A
"1 \,_ Internet .
Mathematica/Maple J '\.* >
1.*___‘\ ‘,&_-'
AVS/IDL Server | Mo
HAS000/RS440
e"—_- _““
{ I R
H 1 |— 1
i e —ce— !i § |
1 ' 1
i | . :
H Polycom Cisco 5508 HP Z200/CT DocuPrint :
\‘\ HDXS000-720 802.11a AP Mac Pro C3360 . F]
HITACHI SR16000 XM1: 108 node SR16000 DISK

Total Spec: 90.3TFlops (844.8GFlops/node)
Total Memory: 135TB(128GB x 108node)

File Server(AMS2100)

HITACHI Essential NAS Platform
Total Disk Space: 94.1TB

HITACHI AMS2300 x 2
Total Disk Space: 115.6TB

Blade Server: HITACHI BS320
HITACHI HA8000 etc
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ARRFREZRE. FFAKERE L TERYEF & X OBEESFORFTOFM
. HESLUVERMRESOBEHZNEL. TOEE - REICHZHTWLS, &
NoDEMIFAA. RZ2OM|EREOAG LT . BERNOERYEZHEEDOFAIC
HashTd,

[X] =

The YITP library collects and preserves the latest volumes of academic journals,
books, and proceedings of international workshops in theoretical physics and the
related fields. These sources are available not only to the members of our institute
and Kyoto University but also to all researchers, both domestic and foreign, in the
theoretical-physics community.

Library

KEEEEHCOWTIE, #EROEBHEERI ORI A T, BEFHFHREROEAICHLBRY A TWDS, BERET S
96,000 it &tk 2 B HEIZOWTIE, Fy hT—27 20 L TEOT X COFEFRMRBOFEEL 7o o TRV | FHA0MWHA L TH,
RERTCATICHIBR S D Z L e MBEREHRBREDICATTE L L HITh>oTWD, £z, EHN - #H/MNEREB & O A,
BEARH CORE GR0B R OB 28 PO EFHAY — 22 e AN TV S,

Besides the systematic collection of the ordinary literature, our library promotes extensive use of the electronic literature.
We house more than 96,000 books and one can easily access the library catalogue anytime via a network even from outside.
Moreover, we support exchange of publications with domestic/foreign institutions and the interlibrary loan system (ILL)
among libraries of national universities.

WFFERROD 3 BEIZ & D BRI I, TS & EDORIE A R — R L I OMEEA TS LB AR— X f 2 —Fy bR
T I R=ARROTDOx) TEN DD, £, WIIEHH T HE L5 LS T HEICITER L S 0IF 52RO EHERS
ERFERRL TN D,

Our library is located on the 3rd floor of the Main building, where we have the open-stack space for journals and books,
the reading space equipped with the latest journals, and the area for an internet/database search. In the basement stack,
we keep a massive collection of old volumes (before 1999) and rarely requested journals.

MESEE

840 FE48

MR 763785 7E2 87,368 it

77 Japanese Journals/763 Foreign Journals 9,595 Japanese Books/87,368 Foreign Books
2011 CFpk 23) HERDT—4 (DATA at 2012.3.31)

23 Yukawa Institute for Theoretical Physics 2013


http://www2.yukawa.kyoto-u.ac.jp/%7Eyitplib/chikashoko.gif

KB

Graduate
Education

AR TIE. XKFREFHREYIES - FTHYEFERDOHHEEL LT,
1994 FEA LSRN FL L RICFEAFOKREREZE. & 522004 FEM YLD
VICRFEAFORFREEZRZITANTN S,

As a collaborative program for the Division of Physics and Astronomy, Graduate
School of Science, Kyoto University, this institute has been accepting several graduate
students in particle physics and astrophysics since 1994 and those in condensed matter
physics and nuclear physics since 2004.

FY Master Doctor Total
2001 6 8 14
2002 6 8 14
2003 8 13 21
2004 8 12 20
2005 14 13 27
2006 18 12 30
2007 17 18 35
2008 13 18 31
2009 13 23 36
2010 19 22 41
2011 18 25 43
2012 16 26 42

E[FFI WG T b 2 AT OEE| D—o12, JEL BRAOEFIEE OB
NBHL ., IEFEIFEEE, B aMEO®E &2 CRAT 2 E5ER (511585
B9ER) . AARFIIRESRRIIE RS 220 AN TWD, ZRHO/FERIE, 3T
(BRI E OB 2 G Lt e LR O#FEE Th Y | fFFERMBIORIESe
ArE% L ORI ZE L T, FIETTEEOMEIRE 2B 5 2 S ICHEBL TV 5,
F7o, HARZENIRELSSNE AFFRIFE B OHIEIZ L0 | S 6 bB FEHE %
FEMRIIIZZ T ATV D,

One of the institute's roles as a Joint Research Laboratory is training young
researchers in Japan and abroad. The institute accepts part-time research fellows,
YITP research fellows funded by the Yukawa Memorial Foundation (Yukawa
Fellows), JSPS postdoctoral fellows, etc. These research fellows are young or
mid-career researchers who have already obtained the doctoral degree in science,
and they are making contributions to enhancing the research activities of the
entire institute through their individual research projects and joint research with
other YITP members. The institute also positively accepts young researchers from
abroad under programs such as JSPS Postdoctoral Fellowships for Foreign
Researchers.

Part-time
FY Research Yukawa Fellows JSPS Fellows
Fellows
2001 6 3 17
2002 6 2 13
2003 14 2 16
2004 12 2 17
2005 12 2 17
2006 13 1 16
2007 16 0 10
2008 14 2
2009 19 2
2010 18 3
2011 13 2
2012 11 2 14
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Awards

Kugo, Maskawa, Kobayashi at Stockholm, 2008
(photo by Kenji Matsui)

Award Awardee

Nobel Prize Hideki Yukawa (1949) Toshihide Maskawa (2008)

Order of Culture Hideki Yukawa (1943) Ryogo Kubo (1973)
Kazuhiko Nishijima (2003) Toshihide Maskawa (2008)

Person of Cultural Merit Hideki Yukawa (1951) Ryogo Kubo (1973)
Kazuhiko Nishijima (1993) Toshihide Maskawa (2001)

Imperial Prize Hideki Yukawa (1940) Ryogo Kubo (1969)

Imperial Prize and Toru Eguchi (2009)

Japan Academy Prize

Japan Academy Prize

Kazuhiko Nishijima (1964)

Toshihide Maskawa (1985)

Yukio Hayakawa (1991) Takushi Nakamura (2005)
Nishina Memorial Prize Kazuhiko Nishijima (1955) Ryogo Kubo (1957)
Takeo Matsubara (1961) Yutaka Toyozawa (1966)
Hajime Mori (1968) Kyoji Kawasaki (1972)
Fumitaka Sato (1973) Jiro Maki (1977)
Hisao Marumori (1978) Toshihide Maskawa (1979)
Taichi Kugo (1980) Toru Eguchi (1984)
Kazuo Fujikawa (1986) Yoichi Iwasaki (1994)
Arisato Kawabata (1994) Masataka Fukugita (1994)
Yang Sung-Kil (1995) Norio Kawakami (1995)
Kenzo Inoue (1993) Hisashi Horiuchi (2000)
Asahi Prize Yukio Hayakawa (1973) Toshihide Maskawa (1994)
Yoshiki Kuramoto (2005)
Boltzmann Medal Ryogo Kubo (1977) Kyoji Kawasaki (2001)
Marcel Grossmann Yukio Hayakawa (1988)

Award

Other Awards

Medal with Purple Ribbon, J.J.Sakurai Prize for Theoretical Particle Physics from the American
Physical Society, First Award for Essay on Gravitation, IBM Japan Science Prize, Humboldt Award,
L'Oreal UNESCO Awards for Women in Science, Kakurionshinjinronbun-sho [Excellent Paper Award
for Young Nuclear Physicists], Rothschild and Mayent Grants, Saruhashi Prize, Daiwa Adrian Prize,
Superconductivity Science and Technology Award, Seiichi Tejima Award, Toray Science and
Technology Prize, Nishinomiya-Yukawa Memorial Prize, Chunichi Culture Prize, The Hayashi
Chushiro Prize, The PASJ Excellent Paper Award, The ASJ Young Astronomer Award, JPS Award for
Academic Papers on Physics, Fujiwara Award, Matsunaga Prize, Yamaji Prize for Natural Science,
Institute of Physics Fellow, Sitaro Nakamura Prize, Inoue Prize for Science, EPS High Energy and
Particle  Physics  Prize, Yukawa-Kimura Prize, Harada Young Research Award,
Kinzokuzairyokagaku-josei-sho [Metal Material Science Award for Young Researchers],
Yukawa-Tomonaga Memorial Prize, Tachibana Award for the Most Outstanding Female Researcher at
Kyoto University, JSPS Prize, MEXT Science and Technology Award for Young Researchers.
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HinMEZE DN Progress of Theoretical Physics
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TW =, M. 2013 05 1% Progress of Theoretical Physics D% k5 & L C A ARMELES & O Oxford University Press & ¥
Progress of Theoretical and Experimental Physics 31T ST 5%,  http//www2.yukawa.kyoto-u.ac.jp/~ptpwww/

The Institute cooperated in the editing of the Progress of Theoretical Physics, a monthly academic journal in English for
publishing results of research in theoretical physics both nationwide and worldwide. The journal was founded by Hideki
Yukawa immediately after World War II in 1946 and has a history of more than half a century. It was widely known
internationally as an academic journal specialized in theoretical physics, and its publication has ended in the end of 2012.
Its publishing cost is partly covered by Grant-in-Aid for Scientific Research (Grant-in-Aid for Publication of Scientific
Research Results) from the Japan Society for the Promotion of
Science. Its current circulation is about 800 copies, about a half of
which are distributed overseas. Papers from authors abroad also
appear on the journal.

The Publication Office of the Progress of Theoretical Physics has
trustees and directors. The board of trustees elects (5-10) directors,
and the board of directors selects and appoints (30-40) editors from
among researchers both inside and outside the institute. The
Publication Office has been closed in the end of March, 2013. The
editorial committee edited regular issue comprising submitted papers,
letters, and invited papers and also plans and edits supplementary
issues.

Moreover, the successive journal of Progress of Theoretical Physics
has launched as Progress of Theoretical and Experimental Physics
published by the Japanese Physical Society of Japan and the Oxford
University Press.

Progress of Theoretical Physics (RIT|5~%475)

YITP Annual Report

Annual Report I3, AHFEFTOMIEED) O R BT 290U HEET, £ 1ERTL TS, TR - BIEE - K%k
EDOBE LT MEEEEREGR S - ME, BN TOMRER EoMic, BRINTCET VLT Y U FOFEMR ELHE TN D, 2, K
BREFTO At 3 —, e, ERs X OENES, fico—Rnae SORE HIBRL TS

The “Annual Report” is an annually published research report in English that covers the entire research activities of this
institute. It lists journal papers and books by the faculty members, research fellows, and graduate students of the institute
as well as details of all preprints published. It also includes reports on all seminars, lecture series, international and
national workshops, and various public lectures.

BlfEaME Yukawa Memorial Foundation

G| Fe A I S B S 90T & VTN 7 I RE N T B 03, BNLOBSE S, D% OFE S ARWFZEAT & BHCBBR LTV
5, MEIZZNET, 1957 FHE &0 BF, ABFEFTICHAE LR T 232 E B 2 R L C& o, £, AIFFERTO LM TRAE
BESIN TWDEIEEEE I — (YKIS) ~OfEBOIZh, EESFH N O OMEME TR, ARE RS G &GRS O B,
AMFIRHERYHE B O L., I EOFELIToTND,

Although Yukawa Memorial Foundation is an incorporated foundation independent from the Yukawa Institute for
Theoretical Physic, both history of its establishment and its subsequent operations are closely related to this institute. The
foundation has accepted research fellows who stay and work at the institute every year since 1957. The foundation provides
support for Yukawa International Seminar (YKIS), held by the institute every year, and is also engaged in other projects
which include providing a travel stipend to young researchers attending international conferences, holding the Memorial
Lecture for Chushiro Hayashi, and awarding the Yukawa-Kimura Prize.
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BB F3wAF4  Soryushiron Kenkyu [Particle Theory Studies]
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AR—L~— : http//lwww2.yukawa.kyoto-u.ac.jp/~sokened/sokendenshi/sokendenshi.htm

The Soryushiron Kenkyu is an organ published by Soryushiron Group
composed of Japanese researchers in particle and nuclear theory. It is
primarily intended for publishing research results, opinions, and research
information freely and informally. This Journal covers papers on particle
theory, workshop/seminar reports, talks, lectures, and opinions
concerning issues relevant to particle theory including those concerning

schemes for research. The original paper version of the organ ceased its

publication at the end of the academic year 2011. For many years until

then, its editor-in-chief had been elected from among YITP members, and Ega e

EEE AFIB~FE 45

i ] ) i B BN —~VERERLE S
Physics related to particle and nuclear physics had been responsible for Soryushiron Kenkyu

the publication of this organ. The text of the whole content of the paper Above: the inaugural through 4th issues

. . . . . . Below: tive 1 for Hideki
version is publicly available at the Scholarly and Academic Information Ysko;‘tv;zr;r;ls:f(ggzleve 1sstes for Hadek

one of directors of the Publication Office for the Progress of Theoretical

Navigator of the National Institute of Informatics (CiNii). A new electric

version of the organ was launched by a YITP member in 2009, and it is presently edited and published by a committee in
Soryushiron Group since the beginning of the academic year 2012.

Website: http://www2.yukawa.kyoto-u.ac.jp/~sokened/sokendenshi/sokendenshi.htm

Y%  Bussei Kenkyu [Condensed Matter Physics Studies]

PitEarge] 13, DBSEICR T 2 EYE RO & LR CRET 2720, FRENZ O - BERAZ BHRICEE LitimLE
WV, ETBRZRICBE LI A ECICRI LAY ZEEEME LT, A TRBEITIN TV D, RIFFEETZ 0 LI 8B 7E
FEDOWRF D FERAMEICE T2 | ZOMENO KX R L OB 203 L CEHIfREBR N E LT\ S, 201243 A2 1o T,
i [PENFTE] 138 & 22572, 20124F 4 A DI, TPERISE - B L L TR ARIOFAEFIRY y—F L LT
fREE - BTSN TV DZORNRIL, TETO MIERFE] SRS, BHERCOIED, FESWmE. #E 7/ — b, PHRicisE
LIz MBEIZOWTOBRETH D, Fio, MtEatsel] oARSUL, ESERFFEFT O CE®R T v/ —4# CiNii IZB W) TA
EnhTnsg,

A—L~— : http//lwww.bussei-kenkyu.jp/

The Bussei Kenkyu is published once a month with a view to
facilitating research in condensed matter physics jointly by providing
researcher with opportunities to publish and discuss their research
results and opinions and to exchange information related to research -
quickly. Researchers of this institute and others living in Kyoto are Staduil
primarily engaged in editing this journal, and editors also appointed to it
represent other regions in Japan as well as various areas in condensed
matter physics. The original paper version of the organ ceased its
publication at the end of the academic year 2011. A new electric version
of the organ has been edited and published quarterly since the
beginning of the academic year 2012. ' i

The electric journal Busser .Ke.n]fyu coyers papers, workshop/seminar PRI - T
reports, lecture notes, and opinions on issues related to research. The Bussei Kenkyu @ WEB
reports of workshops/seminars on condensed matter physics as a part of
the joint use of this institute are published on the Bussei Kenkyu The
text of the Bussei Kenkyu is publicly available at the Scholarly and Academic Information Navigator of the National
Institute of Informatics (CiNii).

Website: http://www.bussei-kenkyu.jp/

BUSSEI KENKYU () WEB since 2012
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Historical materials of this institute are composed of those related to Hideki

Y k H 11 Yukawa possessed by the Research Institute for Theoretical Physics before the
ukawa ra

ArChiva]. Library of Hiroshima University. Those historical materials are maintained by the Archival

Library Committee.

integration and those related to the Research Institute for Theoretical Physics (RITP)
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Historical Materials Related to Hideki Yukawa

In August, 1979, the Yukawa Hall Archival Library (YHAL) was
established by the Research Institute for Theoretical Physics
through internal procedures for the purpose of collecting,
organizing, and preserving historical materials concerning works

of Japanese researchers on meson theory and related topics to ' ; m gl
make them accessible to researchers. The present Yukawa Hall &5 L =11 s l-“ i
Archival Library is the successor to it. The most valuable T fimp mﬂ‘f HI o

materials preserved in this archival library which are being
classified and organized include calculation notes, paper
manuscripts, and laboratory records of Hideki Yukawa which
trace the development of meson theory. Those materials
numbering several hundred items are of the first grade, even
internationally. They were discovered in the corner of the library
of the Department of Physics of the Faculty of Science at the end
of 1979 and donated to YHAL by courtesy of Hideki Yukawa.
Materials already classified and organized have been presented at
the annual meeting of the Physical Society of Japan (April, 1980)
and the International Symposium on the History of Particle
Physics (May, 1980 and May, 1984; both in the United States).
Besides, several papers on these materials have been published.
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In October, 1981, lectures and an exhibition were given at this University in
memory of Hideki Yukawa, and YHAL cooperated in those events by means of
historical materials. The library also provided materials to the exhibition
commemorating the centennial of the Nobel Prize which was started by the
Nobel Foundation in 2001. Anyone who wishes to access these materials for
academic purposes may apply to the Archival Library Committee for it. It is also
one of the purposes of the library's activities to exchange information with
archives or memorial archives for historical materials related to the history of
physics in Japan and abroad.

YITP preserves the former director's office used by Hideki Yukawa as
“Yukawa Memorial Room” in order to let his research life imagined and to
remember his great achievement. Books (about 250 copies of his work and about
1,920 copies of books he owned) and a tablet in this room were donated by his
family to this institute. A part of valuable historical materials collected by YHAL
are also preserved in this room.
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Historical Materials related to the former Research Institute for Theoretical
Physics of Hiroshima University

Documents on the history of RITP, brochures of the institute, photos of parties
concerned including Yoshitaka Mimura, the first director, a nameplate placed at
the main entrance of its building, etc. are preserved. The prize (silver sculpture)
and certificate for Marcel Grossmann Award are also preserved. The award was
given to the former RITP of Hiroshima University in recognition of its research
achievement at the 6th Marcel Grossmann Meeting (on General Relativity) held
at Kyoto International Conference Center in June, 1991.
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Guesthouse for Joint Use Researchers (Kitashirakawa Gakusha)
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The accommodation facility for researchers visiting the institute, called
“Kitashirakawa Gakusha,” is administered and managed jointly by the institute
and the Research Institute for Mathematical Sciences.

SRR  137Tm2, JEPREFE 453m2, M E 4P AR 144

FAEPTIA XAV IVERT 50-227 Rt 075-701-8848
FIFFe S I BEFFIHEY  (075-753-7024)

Kitashirakawa Ogura-cho 50-227, Sakyo-ku, Kyoto ; Telephone: 075-701-8848
Please contact Joint Use Management Office for reservation (075-753-7074).
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Yukawa Institute for Theoretical Physics, Kyoto University
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URL : http://www.yukawa.kyoto-u.ac.jp/
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