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Director of YITP
Sasaki, Misao
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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)

Hirofumi Hata, Professor Graduate School of Science
Norio Kawakami, Professor Graduate School of Science
Michio Yamada, Professor Research Institute for Mathematical Sciences
Shin Mineshige, Professor Graduate School of Science
Takahiro Tanaka, 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 April, 2015 to March, 2017)

Particle Teiji Kunihiro, Professor Graduate School of Science, Kyoto University

ia\II:l(ilear Kazuhiro Yabana, Professor Faculty of Pure and Applied Sciences, University of Tsukuba

Theory Yoshio Kikukawa, Professor Graduate School of Art and Sciences, the University of Tokyo
Shinichi Nojiri, Professor Graduate School of Science, Nagoya University

Takeshi Kurimoto, Professor Department of Physics, Faculty of Science, University of Toyama

Masayuki Matsuo, Professor Department of Physics, Faculty of Science, Niigata University

Condensed Takami Tohyama, Professor Faculty of Science, Tokyo University of Science

IP\,/I}?;:;};S Haruaki Tasaki, Professor Department of Physics, Gakushuin University
Sumio Ishihara, Professor Graduate School of Science, Tohoku University
Masao Ogata, Professor Graduate School of Science, the University of Tokyo

Astrophysics Tetsuya Shiromizu, Professor =~ Graduate School of Mathematics, Nagoya University

Junichi Yokoyama, Professor =~ Graduate School of Science, the University of Tokyo

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 13 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, 5 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, 2015 to December, 2016)

Particle Motoi Tachibana, Associate Professor ~ Graduate School of Science and Engineering, Saga University

and Tetsufumi Hirano, Professor Department of Engineering and Applied Sciences Faculty of Science and
Nuclear Technology Sophia University

Theory Koichi Hagino, Associate Professor Graduate School of Science, Tohoku University

Hiroaki Nakano, Associate Professor Department of Physics, Faculty of Science, Niigata University

Masaaki Kimura, Associate Professor ~ Graduate School of Science, Hokkaido University

Yuji Okawa, Associate Professor Graduate School of Art and Sciences, the University of Tokyo
Condensed Hizu Nakanishi, Professor Graduate School of Sciences, Kyushu University
Mattfer Kazuhiko Kuroki, Professor Graduate School of Science, Osaka University
Physics Masaki Oshikawa, Professor Institute for Solid State Physics, the University of Tokyo
Youichi Yanase, Associate Professor Graduate School of Science, Kyoto University
Shinji Tsuneyuki, Professor Graduate School of Science, the University of Tokyo
Astrophysics Kazuyuki Omukai, Professor Graduate School of Science, Tohoku University

Shigehiro Nagataki, Associate Chief Institute of Physical and Chemical Research
Scientist
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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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B |k, E (FRHA1D) | 1954 4R ELEHERTT
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.

BIEREZ I —  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 Joint
Research Laboratory attached to Kyoto University having 10 research divisions. Although the Japanese name of the institute,
Kisobutsurigaku Kenkyujo [Research Institute for Fundamental Physicsl, 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 Uiji 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.

Yukawa Institute for Theoretical Physics 2015 06
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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 Gravitational Wave Research Center was inaugurated at YITP.

2015.7 International Research Unit of Future Creationology was founded.

Directors of YITP

1st Hideki Yukawa 1953.8.1--1970. 3.31
2nd Ziro Maki 1970. 4.1 --1976. 3.31
3 Humitaka Sato 1976. 4. 1 -- 1980. 3.31
4t Ziro Maki 1980. 4. 1 - 1986. 3.31
5t Kazuhiko Nishijima 1986. 4. 1--1990. 3.31
6% Yousuke Nagaoka 1990. 4. 1--1997. 3.31
7t Toshihide Maskawa 1997. 4.1 - 2003. 3.31
8th Taichi Kugo 2003. 4. 1 -- 2007. 3.31
9th Tohru Eguchi 2007. 4.1 - 2011. 3.31

10t Taichi Kugo 2011.4.1--2013. 331

11% Misao Sasaki 2013.4.1 -
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Wl — = N o The goal of high energy physics is to elucidate the basic constituents of matters and the laws
%*l[‘%ﬁ%& =7 that gic\)lzlm thilr dynfi,niczs The Standard Model of elementary particles is the most
fundamental theory that has been established so far, but there remain some problems
indicating that it is still incomplete as a "theory of everything". Our group aims at the
understanding of fundamental laws of nature that lies beyond the Standard Model.

High Energy Physics
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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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—5C, WHEEOREEGO— > Th DB & OEAGHI7ERI LA
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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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Examples of phenomenological nuclear potential The lattice QCD result of nuclear potential

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  (F) ATLAS 33k  (GE#E{k CERNATLAS 38547/ —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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~ O

Jﬁ%*}z y =" 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

5%‘[‘%7 JL—7 various manners. Condensed Matter Physics Group aims at elucidating complex

Condensed Matter movem'ents or states which do not appear gnti? particle sy'stems form a group or th'eir

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.

Uncertainty Relation

e(A)n(Y) = o(A)?0(B)? - C(A, B)?
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Scientific Activities

We study cosmological and astrophysical structures under extreme conditions,
by . based on solid knowledge of physics such as general relativity, quantum field theory,
-+ EE] & JL—7 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.

B

BN R FHET IIL — I v —F — 7 TR L — L VW - IEEOH LN TROVWBE DL SLEL L, Z DR
HRERMUTHD, ZOMBEEMRTL20ESOEEEE LT, EAEROBELRERES, 71—V U=V RETLEEILD
& T DR A R — AR OE IR D REIN TV D, AR TCIE, 20X 2 RBLE T, ENHEGE LT Eximz sk
LHHDONFEETL00E I MEHERL TN D,

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
pI‘OgI'amS 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 2010 are summarized in the
following table. To exemplify more concretely, we provide the list of workshops
held in the fiscal year 2014 on page 18.

Fiscal year Number of symposia Number of participants
2010 31 2,933
2011 33 2,789
2012 28 3,182
2013 31 3,332
2014 23 2,481

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 2014 Participant’s affiliation
Summer School on Astronomy and Astrophysics Tohoku Univ. * Univ. of Tsukuba * The Univ. of Tokyo * Yokohama
National Univ. * Nagoya Univ. * Kyoto Univ. * Osaka Univ. -
Kyushu Univ. * Tokyo Metropolitan Univ. * Rikkyo Univ. * Konan
Univ. - Institute of Space and Astronautical Science

Condensed Matter Physics Summer School Hokkaido Univ. » Tohoku Univ. * Ochanomizu Univ. * Hiroshima
Univ. * Univ. of Hyogo * Keio Univ. - Tokai Univ. * Japan Atomic
Energy Agency

Summer School for Young Researchers of Nuclear and Hokkaido Univ. * Tohoku Univ. * Yamagata Univ. * Univ. of

Particle Physics Tsukuba - Tokyo Institute of Technology - The Graduate Univ. for

Advanced Studies *Nagoya Univ. Nara Women's Univ. - Kyushu
Univ. * Nihon Univ. - Rikkyo Univ.

Summer School for Japanese Young Biophysics Researchers Nagoya Univ. * Osaka Univ.

Hokuriku-Shinetsu Winter School Niigata Univ. * Univ. of Toyama - Kanazawa Univ. * Univ. of
Fukui - Kinjo Univ.

Chubu Summer School Shinshu Univ. * Shizuoka Univ. * Univ. of Shizuoka * Chuo Univ. *
Tokai Univ.

Niigata-Yamagata joint school Yamagata Univ. * Niigata Univ. - Joetsu Univ. of Education - KEK

Hokkaido Nuclear Theory Group Meeting Tokyo Metropolitan Univ.

Shikoku Seminar on Particle and Nuclear Physics Kochi Univ. - National Institute of Technology, Matsue College -

Tokyo Univ. of Science

Hokuriku-Shinetsu Winter School Univ. of Toyama * Shimane 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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04 FEMAESHE—H (MESNEBHEBR Z2NER
Long-term workshop on "Holographic vistas on Gravity and Strings",5.11~7.18,84 4
Low-x meeting 2014,76.17~21,760 %
Higgs Modes in Condensed Matter Quantum Gases (fEffi-R M OB TRERICBITHE Y VX « E—K) 6.23~25,7103 4
Y~v—R 7 =) [ F = PO EBHEBEHRET) SRR OHE~DHE- 7.22~26,62 4
W & S OREL7.22~26,/176 4
2014 International School on Numerical Relativity,/7.27~8.3
HRL TR OMER  2014,77.28~8.1,7125 4
5 44 MRS - RISHE T HOYH7.28~31,345 4
55 59 IR FE O 7.29~8.2,/206 4
EERYEY: ~EFIERE BT ORERRG ) DT a2 < 8.4~7,106 4
5 60 PR T = FH FROFER,/8.4~9,/211 4
HFOIDORT MY I — /8.8~10,1194
5 54 FIAEMMEE F O HOFR,8.8~11/73 4
Interface fluctuations and KPZ universality class - unifying mathematical, theoretical, and experimental approaches
(Gl b & & KPZ B 7 7 AT 280 - M - ERINT o —FOME) 8.20~23,/75 4
Relativistic cosmology,9.8~19,736 4
Thermodynamics, Large deviation and Transportation”9.17~18,732 4
5 10 [A] RIBF fiidex [SOSEBRTHRS 2 7 2% —{RIE) 9.25,/27 4
% W BETE IR HE & B AR B YA A T T RS OB 10.21~22,776 4
B R IZ I 1T D BT & 7R B 2014 Novel Quantum States in Condensed Matter 2014 ,11.4~12.5,/177 4
Frarm RO I E#H 4 Nonequilibrium Phenomena in Novel Quantum States,”12.3~5,70 4
BETZERIROF LI — TRy bNU—7 @O ZHhHE -z BTV A b — /12156~17/51 4
Structure and reaction of light exotic nuclei,”2015.1.6~23,33 4
Frontiers of Statistical Mechanics : from Non-equilibrium Fluctuations to Active Matter,”2015.2.4~17,/69 %
ANy MERAEN S OB - BB & O 0, 2015.2.12~14,750 4
Long-term workshop on "Hadrons and Hadron Interactions in QCD 2015”,72015.2.15~3.21,7142 4
Hrepi eI sE S T e 729’8 ) Workshop on neutron star matter equation of state and related topics,2015.3.12~14,741 4
International School of Gravitational Wave Physics 2015.3.25-28,/51 4

7FAWH%E%W
RHD 1 57 A D A E CORPFETEIEL LI ANSHIETH S,
_®ﬂg%ﬂ%¢6ﬂn%®% RSB TH Y . REI L~ CORKERROBE & B2 LTS,

EHIWE - EVF—HE
ENOBFFEE OBA DD 1~2 BRFE O AL L ST AN D HIETH 5.
TS KV ETR L P OBFTEE ORI bIGE ST 5, 2010 FEELIEIC KR - WiE L ZENHFIZEE I T O & O
Ths,

O I — OHIRE - B2 — 7 P AAUKER Z0fth
2010 (°Fpk 22) 119 9 0 12
2011 (3Fpk 23) 89 14 4 6
2012 (Frk 24) 108 29 0 4
2013 (°F-pk 25) 136 17 4 0
2014 (°F-pk 26) 117 19 2 0

MR#BHES - ARBERS
B OBFFERT % 71 5 NS O B4 AT JE I £ 2 TR RCBA R L RS & LIRS - AR E, Fic
BB L T\ D, 2014 EHEEICIT, KPEIIEERIC X 2 RS (e i) 2B L7z,
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Symposia/Workshops in FY 2014 (Title/Date/Number of participants)
Long-term workshop on "Holographic vistas on Gravity and Strings",5.11~7.18,84
Low-x meeting 2014,76.17~21,760
Higgs Modes in Condensed Matter Quantum Gases,”6.23~25,7103
Summer school on '"From quark to supernova'”7.22~26,”62
Strings and Fields 7.22~26,7176
2014 International School on Numerical Relativity, /7.27~8.3
Progress in Particle Physics 2014,77.28~8.1,7125
Summer School on Astronomy and Astrophysics 2014,7.28~31,7345
The 59th Condensed Matter Physics Summer School /7.29~8.2,206
YITP Workshop on Quantum Information Physics (YQIP 2014),8.4~7,7106
The 60th Summer School for Young Researchers of Nuclear and Particle Physics,”8.4~9,7211

Summer School for Japanese Young Quantum Information Researchers,”8.8~10,119

The 54th Summer School for Japanese Young Biophysics Researchers,/8.8~11,73

Interface fluctuations and KPZ universality class - unifying mathematical, theoretical, and experimental approaches,”8.20~23,
75

Relativistic cosmology,9.8~19,736

Thermodynamics, Large deviation and Transportation,”9.17~18,32

Cluster states probed by reaction experiments,”9.25,”27

Physics of novel superconductivity,/10.21~22,776

Novel Quantum States in Condensed Matter 2014 ,/11.4~12.5,/177

Nonequilibrium Phenomena in Novel Quantum States,12.3~5,770

New Trends in Quantum Many-body Physics12.15~17,51

Structure and reaction of light exotic nuclei,”2015.1.6~23,”33

Frontiers of Statistical Mechanics : from Non-equilibrium Fluctuations to Active Matter,”2015.2.4~17,/69

Workshop on gravitational-wave and electromagnetic signals from compact binary mergers and related topics,”2015.2.12~14,50
Long-term workshop on “Hadrons and Hadron Interactions in QCD 2015”,72015.2.15~3.21,142

Workshop on neutron star matter equation of state and related topics,2015.3.12~14,741
International School of Gravitational Wave Physics,2015.3.25-28, /51

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
2010 119 9 0 12
2011 89 14 4 6
2012 108 29 0 4
2013 136 17 4 0
2014 117 19 2 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 2014, Prof. Akira Ohnishi talked at the YITP
public lecture "Physics and Universe".
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AHARFIE. ERSBORE. AEABREDOEAL., KHEDZ T AN EHEIBHIC
TV LAEOERMEZODFICE T HERIROPLHREER-LTWNS,

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
long-term workshops, and inviting visiting professors and many short-term visitors from
abroad.

[ERAZ i

International Exchange

EHERESE

1978 FELICK . ABFZEFTIXEBAIIEES 2 i LT & 1=, RGO EFEFFEE O h T
HWEHEZ ST U — X%, BIIEREE I — (YKIS) EWHLHTHMOI, BE
B, BN 100 4, BN 40 4, T—<IideEICARE L, RERAEREEREAS T
WET D, £z, 1986 £ D 20 FEITh 72V WETOW 25T, EEEIGSHERWEEY VR Y A MBS v R)
P L T 7, 2003 £ L 0 5HERY: 21 #42 COE 71 7T ARAE D | D% 7 10— 3L C0E 71 75 K3 E kA,
INH0TT ST AEORMET, MIEROEBRFESN AL — F Liz, 2007 FE IR BEEREREL LTI/ +—27 -~ F
VRMREEBRILE T 0 7T ADFRO B, LB, ARIIZY +—7 - N Ru UEER L OBE T k4 T —~< T 1~3 » AlZ
DI B HERERFES 2k L TR L Ta, YKIS RWESII T URICEL T, MERMERIFES & ae 3 2 T T
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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.

SNEANEBHR
1982 4RI LTAME AR BEAL R A NI, WA O F4 K7 - DT DA T2 Eam A B 745 5y B ORI SEE SIERAS 1T L
ENBIEHE & & BRI Z AT > T D, £, KRBT ORRIHES 28 L TEBIC LD > TV,

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 SNEANKEHdZ P - g
Fiscal year Visiting Professors Countries/Nationalities
2010CF-5% 22) Lee, Su Houng Ki#ER[E  South Korea
Stewart, Ewan Davidson R E - %[E  South Korea, UK
Bonora, Loriano A2 ) 7IFNE  Ttaly
Brazovski, Serge 77 AFE France
2011CFp% 23) Szamel, Grzegorz 7 AV AERE USA
Zwiebach, Barton 7 AV ERE USA
Frolov, Valeri #F % Canada
Philippe, Louis, Ignace de Forcrand de Coiselet AA A Switzerland
2012CF5% 24) Freidel, Laurent Pascal Raphael #1754 Canada
Garriga Torres, Jaime ANA L Spain
Schulze, Hans-Josef A4 % 1V7 Ttaly
Manske, Dirk KA @ IfE ~ Germany
2013CFfk 25) Alam, Meheboob 4> K India
Kazakov, Vladimir 7 Z v AFnE France
Brady, Patrick Richard T A N7 R Ireland
Lattimer, James Michael 7 AV EHRE USA
2014k 26) Emparan Garcia de Salazar, Roberto Alejandro A~A Y Spain

Das, Sumit Ranjan

A > K India

Sushkov, Oleg

A —A FZ ) 7 Australia

Descouvemont, Pierre Louis

~)L¥F—FE[E Belgium
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BIEEE IF——% Yukawa International Seminars (YKIS)

Fize EBNEK
= g L ” Lect Participant 3 ,
R T HERE e rers lopants s
Fiscal . . EAN - ES EAN - ES .
Title Organizer Date Proceedings
year Japanese/ Japanese/
Foreigners Foreigners
2011 Frontier Issues in Physics of Exotic Bid Ez 10.11~10.15 9 16 95 44 FGEPEIETITR
Nuclei Naoyuki Itagaki Prog.Theor.Phys.
2012  From Gravity to Strong Coupling g K— 10.15~10.19 6 17 71 53 HP
Physics Taichi Kugo
2013  YKIS2013 "Gravitational waves E N 6.3~6.7 12 28 80 60 HP
-Revolution in Astronomy and Masaru Shibata
Astrophysics-"
2014 AT TIRIEOI TS =l HE 12.3~125 6 12 51 19 HP
Nonequilibrium Phenomena in Takami Tohyama
Novel Quantum States
BEES) I BEWESY VR A—% Nishinomiya-Yukawa Memorial Symposia
Fize EBNMEE
R _ - Lecturers Participants P .
— TS
Fiscal 7 e A [ A ORI
Title Date Proceedings
year Japanese/ Japanese/
Foreigners Foreigners
2011 Novel Quantum States in Condensed Matter: 11.7~12.9 50 38 106 41 HP
Correlation, Frustration and Topology
2012  New Waves in Gravity and Cosmology 12.4~12.6 5 14 89 58 HP
2013 New Frontiers in QCD 2013 11.18~12.20 26 63 71 64 HP
2014  Hadrons and Hadron Interactions -- Effective theories 2.15~3.21 64 45 97 45 HP

and Lattice QCD

2014 EEEPINE ANFKEESE Researchers from Abroad in FY 2014
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AR L. MAOARLHHM LR TLEEEL, ChELEOERNELHZR
EQHXRHMIBKT 5 & L b=, BRNELHRER L 5 —& L TERPES
B MR . SR ITH PHRFERELC LEADHAREFICREL TS, Chick>T, bH'E
F—H AT DHELTHRICE I PERNELHROMEI-KE CHFSLTVS,

Yukawa Institute maintains the unique large scale computer system and dedicates
it to community members who belong to theoretical physics laboratories in Japan. As

Computer Room -

. one of Research Information Centers for theoretical physics, our institute widely
Archive distributes various research information, in order to contribute progresses in
theoretical physics not only domestically but also worldwide.

REHEHS AT A

2011 4 1 AICEEH S 7 KRBV R T BRI  AB A B O A7 A il & LT KRB B S X7 AT TN O A,
MREE. KRERFEA, BHWEE 72 EOMEEINZ2 X2 TV AT TR, N LAN BLOS V¥ —X v MIEERITH Z LT
X0, A 2E O HEFENIEEIC ORI SN TEY . TORHAEEITN 600 4 252 T\ 5b,

DOV AT KX, KEFESIEHF Y — 3 (HITACHI SR16000) # EZARFHFME L, £ OB — X ATk =
T A, T7 AN =N FT—=ER=2 Y= Rp L EETe UNIX RO AT ATH D, T b OF R L RO 10 3
BODOTU—2 A7 —3 3 i, Gigabit Ether # K@ L35 mER Y NV —7 THEHER SN TN T, 2L LTRE S NZ0H
RULELR Z MR L TR Y . KRIEBEEF S OL2 5, HULHE, 75 7 ¢ v 7 R0 SCIER R & O SCELI S 5V IS
EHZDT-DDA B —Fy T 7B AR EICRIAK A SN TV D, iz, Y are7 ) vy —7 b S5l E STy
5, 20071  FELIVECH—FEHOXR Y hT—JEFERL, EFX 2V T 4 2B oo X — KBRS R TE 2 BREZ2 B L
7o FRREFELD Web A— LT AT AEEALT,

Large Scale Computer System

The large scale computer system, which was replaced in January, 2011, is used not only by Yukawa Institute members
and visitors but also by other theoretical physicists in Japan remotely, so that currently more than 600 users have accounts.
Our computer systems consist of large scale parallel computation server (HITACHI SR16000), numerical calculation server,
visualization server, fileserver and database server.

These computer systems and the several YITP workstations, which are connected to each other through Gigabit Ether
(high speed network), operate as one integrated system composed of several distributed elements, which can be used not
only for large scale computations, but also for symbolic manipulations, graphics, paper writings and information exchanges
over internet. Multiple PCs and printers are also supplied. Networks dedicated for visitors were introduced in 2007, in order
to enhance research environments for visitors while keeping the security of institute’s network system. Web mail system
was also introduced in 2007.

HimEEMEFRE ¥ —

ERNADF >y b T — 7 BEENE SN D> T, RPE I T HREA OFEERNAFTTEDL L5225, ERkA
T EE MR ORI 27D OBRBEAEX 5 2 LN E D 5 ETIERICEHEE L 7t> TE T 5, AWFEFTITAIRX LR —
B LT, BRICET 2 HGmp A el o 2 — & L CoKF 2 "EREBO—o L L TE I AT OEBO kL LT,
Er SN L7 b (HRAEGRSD % BEICEATETE T 5 2 AT A, eprintarXiv D I 7 —H—"EEH L TEY, =
NEFAT2EANNEEILD ) ICTAEZBZ TWD, TOIEMH, FESEN. HESCE I T —F0KEEN, H2DVITEFET
RSP EBRSERORRIEM, BF 7 7 A Ve L O #E . EF A —A° WWW 2 VW CEE OBy FEE 1T
BT TRE LTS, X THFIRSREBESHEOMHRED A V2 —Xy V2B LT A 7HikG R L,

Research Information Center for Theoretical Physics

As network infrastructures inside and outside of our country are improved, various research information becomes
available wherever you are. On the other hand, it is getting very important for researches to setup their environments for
exchanges of such a large amount of information in the global scale. Yukawa Institute keeps playing a role of the
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 preprints electronically) and a number of researchers
who use this e-print arXiv becomes more than one thousand. Various kind of research information such as workshop, visitor,
seminar, and recently electronic files/audio files presented at conferences/workshops, are sent by emails or through
institute’s homepage. In addition, Yukawa Institute recently starts internet live broadcasts of presentations at some
workshops and international conferences.
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AUEAMHERT, FFAREEL L TERYEF L TOEEIF ORI OFMH
. HESFUVERMAESOBEHRZNEL. TOEHE - REICHFHTWVS, &
NoDEHIIAA. KZOW|EREOAL LY. ERNOERYEZHEEDOFAIC
HaIhTd,

X E=

The YITP library collects and preserves the latest volumes of academic journals,

Library

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.

MEREEHZ OV TIE, RO EEEL R OMAA 2 UFEICNZ T, BFHEREROFEMICLRVMA TS, BRERETS
91,000 filt &tk 2 B EEIZ OV T, Fy bV =27 20 L CEOTXTOFERBRRBRAREE 22> TRV | AN S TH
RECHATICHIBR XD 2 L R MERFRBBEZHIZATTE DL o T D, £, BEWN - sEHMERERE & O IR A,
X EAE I C O SIE ToB B O B 72 EOM AR A — BRI HE AN TV D,

Besides the systematic collection of the ordinary literature, our library promotes extensive use of the electronic literature.
We house more than 91,000 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.

2R 8 B2 8 B R ERNICIL, PR L MEBOEIZE A A — R L R OMEERES| LB AR— R f A —F v b
T NR—ARBEOTODOT Y TEND D, Fiz, WFZeH T ERE &GRS T EEICITENRE S0 5 2O F s
EXEEZEIZRLTND,

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.

AT

839 T&%E

EMEE 762185 HE 81485

77 Japanese Journals/762 Foreign Journals 9,748 Japanese Books/81,485 Foreign Books
2014 (Fpk 26) FERDOT—4 (DATA at 2015.3.31)
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KRR TIE. KEREZHRHYES - FHYELFERORAHEEL LT,
1994 FEAN LRHFL o PITFEITFOKREREE. S 5122004 FEA SYIEL S
VITRERFEAFORFREEZRZ TANTL S,

PR

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

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
2013 15 24 39
2014 16 18 34

L FEF A IERT T & 2 ABIEFT DFEI D —2IZ, A< EPRSOFEFH5E %0) B DY LR, B)IFLEME O
’i’x TR 2 AOMIER (B)IBEFERER) | AAFHHRBESARINIERES 220 AN T D, T bEONERIR, I TICH
O 2 TG LICHER W LR ROZEE TH Y | H%E@EU@H%’?%E#&UD LRIBFSE 208 LT, WFFERT IR DO RFSE
EBZmO L2 EICHIKL TWD, E72, AARSEIFIRBLESME ARFBIDFE B EORIEEIC L 0 | 25 b FIFTEE 2 MmN I
ZFANTND

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 9
2009 19 2

2010 18 3

2011 13 2

2012 11 2 14
2013 17 2 17
2014 16 2 17
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S —rIVE B Fkt (1949) =1 g (2008)

S Bl Fht (1943) IR gEd (1973)
Pas  Fo (2008) =1 fEeE (2008)
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VEE fE (1993) 1 e (2001)
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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)
Shinya Aoki (2012)
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, New
Horizons in Physics Prizes, JSPS Young Scientists Award, MEXT Commendation for Science and
Technology , Takekoshi Prize.
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HGWES DA Progress of Theoretical Physics
?U ??%:% . AWML, BB O 2 E NI T D A TS SC#3E Progress
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£) EEH L, BEESITBWTAFEFTTNADOIREE D6, WEZE (30~
40 44) AEM, ZREIND, PRI TIITSIE 2013 45 3 H R TR L 72,
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Publications -

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 l.aunched as Progress of Tbgoretica{ and Experimental Physics Progress of Theoretical Physics (fITIE~ 4 )
published by the Japanese Physical Society of Japan and the Oxford
University Press.

YITP Annual Report

Annual Report I3, AHFFEFT OBFFEIEE) D25 2 MfET 2 TSR ME & T, F 1 EFIT LTS, TR - %A - K7
EOBE LT MEERHEER S - NE, ERSNTOMER E oM, BEINTZET VLT & FOFEMRELHE TN D, 2. K
WFEr D4t ) —, i, Bl JOENES, fix 0o— M EomE b L T\ D,

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.

ZlliEaME Yukawa Memorial Foundation

GG R X SR B SR T & VN U VAN TH AP, BRLORR S, 0% OFIES ARMFET & BHEICEfR LT
Do WMENXZ A E T, 1957 4EEE X 0 54, ARBFEFTICHE LIFE T 2 REMCE 288 LT v | BUEDG)IFBITFIE B Ikt
INTWD, E7z, AFEFOEMEETEERBE I N TV DEIEEE I — (YKIS) ~OEBDIE), EESHELKOTZDO
MR RR ., B ARRLERHRS OB, AT E ORE, REOFEET-oTVD,

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, now called as the Yukawa special 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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B F#AF#E  Soryushiron Kenkyu [Particle Theory Studies]
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R— L= : http//lwww2.yukawa.kyoto-u.ac.jp/~soken.editorial/

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

Physics related to particle and nuclear physics had been responsible for Esea ol

the publication of this organ. The text of the whole content of the paper R AR~ 4 B

version is publicly available at the Scholarly and Academic Information B BN — VB HRS S

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

version of the organ was launched by a YITP member in 2009, and it is Above: the inaugural through 4th issues

presently edited and published by a committee in Soryushiron Group Below: commemorative issues for Hideki
Yukawa's Nobel Prize

since the beginning of the academic year 2012.
Website: http://www2.yukawa.kyoto-u.ac.jp/~soken.editorial/

WYEF%E  Bussei Kenkyu [Condensed Matter Physics Studies]

TotEafrge) 1%, ORENCE T 2 9B Ot 2 LR CRET 5720, HEERZ O - BRZBHICREER LM LG
VN, FEAFRICEE LR A ECICRB LGS T 2B E LT, A 1RERITIN TN D, ARWFSEHTE H.01C LT A E
EOWFEE N EIREICY 20 | ZOMENOZMIKI JO B2 E L CTEHIRER N BT\ D, 2012F 3 A% H > T,
1k THHERFZE] 1ZBET L 72572, 2012 4F 4 A BIE, TS - B & L TR ABOFAE AR v—F e LT
e - FAT SN TWDZONEIL, ZNETO [WPENIE] LRI, BRI oIE, el % 7 — M. pgticias
L7sEICOWCOBRSETH D, £z, [WHENRR] 07 — 04 7%, ENCIERAZEFT Ofi i) v~ —4 CiNii &
T RFAMEHR Y A S UALICBWNTAR STV,

A= L~— : http!//www.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 primarily engaged in editing this
journal, and editors also appointed to 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.

The electric journal Bussei Kenkyu covers papers,
workshop/seminar reports, lecture notes, and opinions on issues
related to research. The 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 archives of
the Busser Kenkyu is publicly available at the Scholarly and
Academic Information Navigator of the National Institute of
Informatics (CiNii) and Kyoto University Research Information
Repository Kurenai.

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

MVERIFSE - FEFhR
Bussei Kenkyu @ WEB
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AR O LR T MAATTOERYELHEAROS) I FEIELEROLEHE S U,
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i )| G/l s W3,

Historical materials of this institute are composed of those related to Hideki
Yukawa possessed by the Research Institute for Fundamental Physics (RIFP) before

Yukawa Hall

Archival Library the integration and those related to the Research Institute for Theoretical Physics
(RITP) of Hiroshima University. Those historical materials are maintained by the
Archival Library Committee.

) I BRI DUV T, ¢ﬁ%a@60 \CERET 2 EPRFZEE O EAEEICHOWT, EOREEAVE R & VA - BB - {7
£, FREOFAITHET D720, FrNiEE JZ‘Q 1979@8)@ FEFLO [5G tE SRl ) (Yukawa Hall Archival Library
WEFr YHAL) %% SH7203, ﬁf@%Mﬁ MERIEIIENE S S L OTH D, RTERICRE S, DEEHOED 5
hoob bkt HERERE LTIE, THETHROBRE H &MHTHE)IELOFE ) — b - w3 ER - RS 2% 5
TENTED, FEACLED ZNLOBERHIEEIC L HE DL DT, Ziiﬂé%%%fi%iﬁ_ﬁ; (HE=E) O—M5 1979 4K
WCHERBESN, BIEEOFRIC LD ABESRICERSNZbOTHD, T TN - BEHOEK LIS, BAYE
Fafe (1980 4 H) ., Hhirwiy o4 2EHESHE (FFE 5 A, 1984 4 5 AT iLL KE) EiLBW TR IhIE
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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 make them accessible to researchers.
The present Yukawa Hall Archival Library is the successor to it. The most valuable
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.

(SN PNE SE kB ST R TILE o

IFA B R PR B AT FERT I BT 2 SUBHS DWW T, AIFZERT SR 25, AR AN 57 22 2 13 U O WP JERT B AR D5 HL
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TWo, Zhud, 1991 4F 6 H, s#BEFRSME TR S e (RITREOMIEICET D) ~vtr - FJux~ ik (6 6
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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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EBMBFIIFET  Yukawa Institute for Theoretical Physics
FITAEM < mCRR e KAL) BT SRS

@ FiH  Research Building
1995 (R 7) T, JAERTFHEGRE AR & Ot h
(1990 4F) (TR ESR

F aCilitieS . Constructed upon the integration with the Research Institute
A d o for Theoretical Physics of Hiroshima University in 1990 and
ccommo atlon completed in 1995.
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Constructed in commemoration of awarding of the Nobel Prize

in Physics to Hideki Yukawa in 1949 and completed in 1952.
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Kyote University Yukawa Institute for Theoretical Physics -
JLEBEEp @® WEHE Research Building
North Campus ® SR EHE Yukawa Hall
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Guesthouse for Joint Use Researchers (Kitashirakawa Gakusha)
ARG AL DI OTE AR

R EE)IE) 1 AWFEET & HORTRIFZERT & IR E B
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.

FREEEHRE ¢ 137m2, FE-~YKIIFE 453m2, Hi b 4Bt IURAE 144

PR RS I/IVEHT 50-227  HEEE 075°701-8848
R TR I TEFRRIEY  (075-753-7024)

Address :  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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Access from main stations to YITP

[T line17 for Kawaramachi Dori Kinrin Shako
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Subway [E line203 for Ginkakuji Kinrin Shako Kyot
Karasuma line E Karasuma Imadegawa Uslr':i)vo
Imadegawa Sin. = [ Kyodai-Nogakubu-Mae or [ Kitashiwakawa (15min) ’

) [E line17 for Kawaramachi Dori Kinrin Shako

Do or line203 for Ginkakuji Kinrin Shako Kyolo
Stn 9 [E Demachiyanagi-Eki Mae Uniw.

= [HKyodai-Nogakubu-Mae or [FKitashiwakawa (15min)

Yukawa Institute for Theoretical Physics, Kyoto University
Kitashirakawa Oiwakecho, Sakyo-ku, Kyoto 606-8502 Japan
TEL : +81-75-753-7000 FAX : +81-75-753-7020

URL : http://www.yukawa.kyoto-u.ac.jp/
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