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the Director Director of YITP
Aoki, Sinya

EREBEIENL. BBFBHE LD ) — R EZ B AZFE L, 1953 F (TR Z 0o LIl 2% #BE L,
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THERELTERICWZS>TWET, Fiz 2008 FiiE, ARBFFEFE 7T RITEOMNIEEE LS ) — PR EEEZE L TCOET,

H % OATE TR, NED TZoROR & EARWRERERIIMRON, FEIZONIZHEEY , EGITIEOL ST L TEENTEDON? |
LWV R A - T2 2 L3 < ORI TOET,

DX 5 R BRTUCKHT D FEA e L TIRTIZRBINICE 2 2~ < FEET 20 tibfdlc 2 iR ad &1F, BARBIRICE T2 NEOHMITIR
EERLE L, —FH., BRI 2MF-CEMA KT 512N T, AR RMBADOEIROGFELZ ETETRBHKT 2L 0102 TET
W, FhiT (R78) BEFEH (w7 8) ETOEL OBEEZF > BRBEEZ OISR —ICEM L T o, EmEdEhsEB Lo Rt
ENE EEHES B VWDICEAET D00, Te ERAFCHN 22 < OBERIE I TOET,

Yukawa Institute for Theoretical Physics (YITP) was founded in 1953 in commemoration of Hideki Yukawa being awarded the Nobel
Prize. For the promotion of the research in particle physics and related fields in theoretical physics, the institute was started as the first
national research center with its facilities open to the community of theoretical physicists in Japan. In 1990, the institute was unified with
Research Institute for Theoretical Physics (RITP) of Hiroshima University. The current English name, Yukawa Institute for Theoretical
Physics, was adopted at the time of the unification of the two institutes. In 2008, Toshihide Maskawa, the 7th director of the institute, was
awarded the Nobel Prize in Physics, being the second Nobel laureate from YITP.

Since ancient times, humans have been fascinated with fundamental questions about nature such as "What is the ultimate constituent
of substances?", "How did the universe start?", "How did life arise on Earth?", etc.

These naive questions concerning our world have eventually developed to natural science, and they led to the explosive progress of
modern physics in the 20th century. However, as humans have gained more knowledge and deepened the level of understanding of nature,
it has also realized that there exist "vast oceans of truth" lying undiscovered in front of us. For example, a unified description for the
physics over all hierarchies of the scale -- from the microscopic scale (elementary particle) to the macroscopic (the universe) scale -- is not
known. Understanding systems with rich structure and high complexity such as life systems is still challenging and an issue of great
importance.
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Our institute tackles these issues through research in theoretical physics, especially in particle physics, nuclear physics, condensed
matter physics, astrophysics and cosmology. We aim to contribute to the development of natural science by gaining our knowledge in these
areas.

Not only has our institute made outstanding achievements in various fields of theoretical physics, the institute has played an important
role as the first national research center with its facilities open to the entire community of theoretical physicists in Japan. Furthermore,
we encourage activities creating new interdisciplinary fields of research involving the forefront of modern physics. From January 2018,
Quantum Information Theory group has started working as the 5th research group in YITP. Partly because of this enlargement, "Center
for Gravitational Physics (CGP)", established in 2016, now becomes “Center for Gravitational Physics and Quantum Information (CGPQI)”
in 2022, to further promote collaborative research between physics and quantum information. Prior to CGP and CGPQI, we started a new
project "Yukawa International Program for Quark-Hadron Science (YIPQS)", with which YITP has played the role of international hub for
the researchers in the world since its launch in 2007.

In 2023, we have celebrated the 70th anniversary of YITP. In November we held the memorial symposium, where not only the past 70
years of our institute’s activities but also their improvements in the future were discussed. Based on these discussions we will keep doing
our best for further development of theoretical physics, wishing that the institute will be able to celebrate the anniversary of the 80th,
90th, 100th, and more. We appreciate your help and support for our activities.
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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)

Shinichi Sasa, Professor

Graduate School of Science

Takahiro Tanaka, Professor

Graduate School of Science

Kouichi Hagino, Professor

Graduate School of Science

Koji Hashimoto, Professor

Graduate School of Science

Kaoru Ono, Professor

Research Institute for Mathematical Sciences

Advisory Board
The Advisory Board is charged with advising the
management of the institute and is composed of

director, upon his/her request, on important matters concerning the
the director, 8 faculty members of the institute, and 13 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, 2 physicists specializing in astrophysics, and 1 physicist
specializing in Quantum information, 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 2023 to March 2025)

Particle Mayumi Aoki, Professor Institute of Science and Engineering, Kanazawa University
iﬁilear Shoji Hashimoto, Professor Institute of Particle and Nuclear Studies, KEK
Theory Katsushi Ito, Professor School of Science, Tokyo Institute of Technology
Takeo Moroi, Professor Graduate School of Science, The University of Tokyo
Masaaki Kimura, Director Nishina Center for Accelerator, RIKEN
Takashi Nakatsukasa, Professor Center for Computational Sciences, University of Tsukuba
Condensed Haruaki Tasaki, Professor Faculty of Science, Gakushuin University
1}\’/[}?;:?;5 Masao OGATA, Professor Graduate School of Science, The University of Tokyo
Takami Tohyama, Professor Graduate School of Science, Tokyo University of Science
Norio Kawakami, Professor Emeritus  Kyoto University
Astrophysics Tomonori Totani, Professor Graduate School of Science, The University of Tokyo
Jun'ichi Yokoyama, Professor Graduate School of Science, The University of Tokyo
Quantum Masato Koashi, Professor Photon Science Center of the University of Tokyo
information

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 is 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 April 2023 to March 2025)

Particle Koji Tsumura, Associate Professor Graduate School of Science, Kyushu University
and Shinji Takeda, Associate Professor Institute of Science and Engineering, Kanazawa University
?ﬁg};;r Toshifumi Noumi, Associate Professor ~ Graduate School of Arts and Sciences, The University of Tokyo
Akinobu Dote, Associate Professor Institute of Particle and Nuclear Studies, KEK
Nobuo Hinohara, Assistant Professor Center for Computational Sciences, University of Tsukuba
Kenji Fukushima, Professor Graduate School of Science, The University of Tokyo
Condensed Misako Takayasu, Professor Institute of Innovative Research, Tokyo Institute of Technology
Mattfar Seiji Miyashita, Professor Emeritus The University of Tokyo
Physics Jun Goryo, Professor Department of Mathematics and Physics, Hirosaki University
Hiroaki Kusunose, Professor School of Science and Technology, Meiji University
Astrophysics Sugumi Kanno, Associate Professor Graduate School of Science, Kyushu University

Kenta Hotokezaka, Associate Professor

Graduate School of Science, The University of Tokyo
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1949 4F, BIBRHELAHRFROFERIC LY, ARNE LTHID T — U E %
S LT, BRI =R RARII - OIS 2 & BLeHEEL LT IRLSREaRBar L
FEARBLOL L 95 2 L 2RE LT, AL EE 1 AORKITEOT, Bk
L BB ARBLOT- O DRSS AT O T 2 BB LT, TOXFOT, 1952 4, FiafE
ISP OBIEOHNTET L, BfES DI T,

In 1949, Hideki Yukawa became the first Japanese to be awarded the Nobel 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 support, Yukawa Hall was constructed and inaugurated at
its present site in Kyoto University in 1952.

B FLSAEIL, W IR RFO—lEsx Ch - 7203, 2EOHER
PSR OB 272 T REOWIEE OLLFEFR kR & L CE
BINDZ Lol 1953 428 A, FLGHRI XA FIHE DORISERT
L7 0 B2 YRET RIS X CHAE PR 0T (Research
Institute for Fundamental Physics) & L CEE L7z, WFSEATIIRLEEE
DIRE 5B EHRNT, Z0%, BEIZEZLHREIND Z L LRoT-2H
RIS DS —5 L Te o Tz, SURERIIRIZIAT & 7220 | 81 RLaER

(Yukawa Hall) (38040 E 72 o7, AT AR LCREES:
FEIFRIFRFZERT & L C, BRI Z OV TS 21T 9 D272
O MR A Bl 2EOILFEFRIRIEEIZHEE L, ZONEHIRIT D
DREOFLE L TOREIZ R L CET-, RINSWEY, AiEE
T T AWEREE, REHROSESSEROMIIC b AR E Fh |
LOSBHEOBERIC HERK LI,

B Bk, KRB (FRHHID) | 1954 895 IFLEEERTC
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 purpose 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 that 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 to research in unexplored
interdisciplinary areas including nuclear astrophysics, biophysics, and plasma physics.

FIAWFEN L, EREFINASEOE T H R LIHEEIZ R LT\ 5, BIRXOERE, 195349 HIC
I3, AR £ L L C BB c B A ER G (AAAHRSE ) 23T, Z
FUTOMETHEB IO TRRON-ERRESHETH Y . DD E 0BG ER A L IMTeE & D42
e 2R L ot 0% G ZEOINENIIFEE DR UIBEL TV D, 1978 T, A
e OEMET L EEIES, FH~— A VAT 4 T a— MSRE L, ZHUTGIIERE I F—

(Yukawa International Seminar B&FRYKIS) &CFRSNBIEICT | XML TS,

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 was 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.

BIEREZI)—  Yukawa International Seminar 2016
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IRRREFBREEAITEN L, 1944 SEIRBRFORIE Tlo DIARSERRREES. WEEATIST DIFHIZEHIISOAZ 8@ L T, YEREOREIWITEE
5T &) ZEARICHHEMIZETE L GRIE SN, &RiE 1 %D 19458 A 6 A, ISR TREAMET Si, AFSEATBERO 2 Bdxossalk, FTEOREH
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TRRREFHEREEITTEET & L Cof LW SRS D | AR, e, SRR RRO0E CENIIIE 2 S, 1991 2, RIFFERTSH L, £
ORISR - FHRROSICBT ZREOIELT-7-2 T, </l - Zu 2~ ENELI-, O OOWZEFNL, IOk L IEEAEIRE < B D,
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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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T DI HEO RERERFITT E UCIRET 5 2L Lol AAGEOMTIIM L TR AT A5 &k 2R3, JEEAIR5 I Lait&
LT Yukawa Institute for Theoretical Physics] (Zb7z, #eat: UL <IFALENIF v L/ SR EFEF ¥ L7 SAD 2 HFUTHDFV TR, 1995 4R, 5
JIFEAARICBERE L CRFTB D AN D HIFENS e LTz, —75, 4855 4% 725 | FLAEHIE, 2007 45705 2008 4EICH T CMHEIIE THE CEANY =a—
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FEFERFFEHLA & 725 TE TV D, 2008 4FIZIE, AT CATR O | s E38ds3. ERSEHZER D
TSR —AR it & 3 — LR DS | FTOPIINIRE fea 20 R Bz, 20164E 7 HiZ
I, ERYPREISITAEASTR L e FN 1285 I 1985 A35HE L CRERICHEIIZ e =
v MR L, SNENZE 2%, EEEIECOMIER » hU—2 OREERAED . FZE4 2020 4F 3 A
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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 Physics], remained unchanged, its English name was changed to “Yukawa Institute for Theoretical
Physics (YITP)” 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. In 2015, The International Research Unit of Advanced Future Studies was established in collaboration with 12 (then
19) Kyoto University research organizations. The unit was operated by YITP until March 2020. In 2016, Center for Gravitational Physics (CGP) was
established as a new center of YITP. Its purpose was to establish an international center for gravitational physics in the wider sense through collaborations
with researchers and institutions from all over the world. In 2020, The International Research Unit of Quantum Information was established to open the
future of science. In 2022, Center for Gravitational Physics and Quantum Information (CGPQI) was established based on the previous CGP. Quantum
information science is an interdisciplinary research field that has been rapidly developing in recent years. There are high expectations that it will offer both
next-generation information technology as well as a modern framework for understanding the natural world.
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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 a 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 on the 50th Anniversary of Meson Theory (MESON50) was held.
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 a 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 a 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.
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 Advanced Future Studies was founded.
2016. 4 Center for Gravitational Physics was established.
2020. 4 International Research Unit of Quantum Information was established.
2022. 4 Center for Gravitational Physics and Quantum Information was established.
Directors of YITP
1st Hideki Yukawa 1953. 8.1 --1970. 3.31
2nd Zivo 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
5thKazuhiko Nishijima 1986. 4. 1--1990. 3.31
6th Yousuke Nagaoka 1990.4.1--1997. 3.31
ThToshihide 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--2013.3 31
11t Misao Sasaki 2013.4.1--2017.3.31
12t Sinya Aoki 2017. 4.1~
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The goal of high energy physics is to elucidate the basic constituents of matters and the laws
%*—L% 7 / l/h_.7 that govern their dynamics. The Standard Model of elementary particles is the most

High Energy Physics 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.

LB A

ASRSUT, 5L E DAY Db

B AU IR L L 4 O . FN
TR S D, DX 57 : :

74?7#6§#htﬁ%ﬁ%

T, YL LR, B, ) 3 o W

X0 AL BERICEE L,

END AR T 5, A &7 Eﬂgi M ﬁﬂgﬁ

Ze7 N —7"Cld, M BEREMHTNS 11 RothiZe EORROBERSC, MO RT— /L —F 3R Ch AEE R, WEEROFEEERRTL
ERALD—2>TH HBLOBFOBEEROWZEAE C T, [EER I, 20?2 OWCOE IFHIE, EOXITBRINTHDHD00:? ] LW
IMNZEZ LD L LTS, EIEFETE, EERGE 7 —VROBERO X 5 72— 192 & B DYV Ch 5 Lo 7L Afé—?
TERESI NG, :(Dx#fﬁi R 13, — 7 OBRROFRE AR & 5 OBEROTHE & e 2 BRI % %@ﬁiﬂ% T, EhRRT
W2E LT R, WiER, BETER. 7T v 7 R o3 EOBIR VI ETRATND, 5SES g%f*%&ﬁ%iﬁf%"
DIRFZEDRIFET 2 £ D %ﬁu EZFHIBE SN, KESRERL N,

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, quantum information and black
holes. Recently, the new idea of emergent gravitational spacetime from quantum information has been largely developing.
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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 in explaining 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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(f5) LHC () ATLAS 3%  (5E#Et: CERNATLAS 3858/ —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 the cosmic microwave 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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N O

)ﬁ%*}. y =7 We study various aspects of quark-hadron-nuclear systems interacting via "strong
Nuclear Theory GI‘Ollp 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 include the structure and dynamics of
nuclei and hadrons, QCD vacuum structure, and hadronic and quark matter under
extreme conditions. These are closely related to particle physics, astrophysical
phenomena, and condensed matter theories as well as to recent accelerator
experiments.
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Nuclear Many-Body Physics

Nuclei sit at the center of atoms and specify 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.
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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. It is a major goal to reveal the phase
structure of quark, hadron and nuclear matter. We also investigate vacuum and in-medium properties of hadrons and their
interactions, QCD matter properties using lattice QCD simulations, and QCD vacuum structure using quantum anomaly. These
theoretical studies are, in part, compared with and examined by the high-energy nuclear collision data.
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o o All matters are aggregates of numerous particles interacting with each other in

fl:@'l\i & JL—"7 various manners. Condensed Matter Physics Group aims at elucidating complex
Condensed Matter movem.ents or states which do not appear u.nti¥ 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 various methods of numerical simulations, we study topological
materials and topological quantum phenomena, quantum phenomena found in low-dimensional magnets and frustrated
spin systems, quantum phase transitions and so on.
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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 anomalous relaxation
processes, rheology and transport processes, and dynamical phase transitions of non-equilibrium systems including non-
reciprocal phase transitions with the aid of thermodynamic speed-limit and uncertainty relations.
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Scientific Activities

We study cosmological and astrophysical structures under extreme conditions, based
by o on solid knowledge of physics such as general relativity, quantum field theory,
FH 7 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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Cosmology

The recent development of observations has revealed the nature and history of the Universe with a greater precision, and
the Universe is now known to have very rich structures over a vast range of scales. The standard cosmological model,
established over the last decades, consistently explains such a wide range of observational facts, including cosmic expansion
and structure formation. This model strongly supports an idea that the early Universe has experienced a rapidly accelerated
cosmic expansion called cosmic inflation. However, no definitive evidence of it has been yet obtained. Furthermore, the model
includes unknown entities like dark energy and dark matter, whose nature and origin remain unresolved. Recent
observations have also reported discrepancies in the parameters of the standard cosmological model, suggesting potential
flaws in the standard cosmological model. In our group, we aim for a deep understanding of the standard cosmological model
and the search for new physics beyond it. We conduct research from various perspectives: from model building based on
particle physics, field theory, and general relativity (top-down approach), to developing methodologies for testing theoretical
models against observational data, such as the cosmic microwave backgrounds and large-scale structure (bottom-up
approach).
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Gravitational waves physics

According to Einstein's general relativity, spacetime is curved in the presence of self-gravitating objects, and if the self-
gravitating objects move, the curved spacetime structure is varied, resulting in the emission of gravitational waves which
propagate with the speed of light. The presence of gravitational waves was already proven indirectly by the observation of
binary pulsars by radio telescopes. However, the direct detection of gravitational waves had not long been achieved until
2015. General relativity predicts that strong gravitational waves can be radiated during the merger of binary strongly self-
gravitating bodies like neutron stars and black holes. Therefore, gravitational-wave detectors have been constructed aiming
at the detection of gravitational waves from such compact binary systems. On September 14, 2015, advanced LIGO,
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gravitational-wave detectors of United States of America, succeeded in the first direct detection of gravitational waves
emitted from the merger of binary black holes. This announces the opening of gravitational-wave astronomy and
gravitational-wave physics. We will have subsequent detections of gravitational waves by advanced LIGO and by Japanese
KAGRA. However, for efficient detection of gravitational waves and for accurately extracting physical information of the
detected gravitational-wave sources, we have to construct accurate theoretical templates of gravitational waves. For this
purpose, we have to accurately solve Einstein's equation and equations that govern the motion of matter. In our Institute,
we have been pursuing this project by fully solving the Einstein's equation and general relativistic matter equations in a
large-scale numerical simulation. By this method, we have been deriving accurate gravitational waveforms that can be used
for theoretical templates of gravitational waves and predicting electromagnetic and neutrino signals that could be emitted
from the merger of neutron-star binaries.
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Theory of Gravity

Today's standard model of the universe involves unknown components called dark matter and dark energy, and their
origin is a great mystery. Modification of gravity has been considered as one of possible approaches to the mystery of dark
energy. Furthermore, in order to describe gravity in a quantum mechanically consistent way, it is presumably necessary to
modify general relativity one way or another. For these reasons, various modifications or/and extensions of general relativity
have been proposed. Many of such modified gravity theories are strictly constrained by consistency with the observed orbital
motions in the Solar System and the large-scale structures of the universe. Gravitational wave observations are also expected
to provide new kinds of constraints in the near future. We are searching for a theory of gravity that is observationally viable
and that can replace general relativity.
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High Energy astrophysics

The universe provides extreme conditions such as high energy, strong gravity, high density and strong magnetic field,
which are not reachable for any ground experiments, and it is very interesting to reveal high-energy astrophysical
phenomena in itself. High-energy astrophysical phenomena are sometimes so bright as to be seen far into the distance,
playing a tool for exploring an era of first stars in cosmology. Deeply understanding these phenomena also makes it possible
to investigate new physics in high-energy and high-density physics, such as an annihilation rate of dark matter and an
equation of state of nuclear matter. The 20th century was a multi-wavelength era, in which we have expanded available
wavelengths for astronomy, while the 21st century is a multi-messenger era as we use gravitational waves, neutrinos and
cosmic rays in addition to photons to observe the universe. We are studying various theoretical topics of high-energy
astrophysics, such as the most violent transients, particularly supernova explosions and gamma-ray bursts, accretion disk-
magnetosphere-jet systems of compact objects like black holes and pulsars, and multi-messenger emission from these objects.

Bl I 2 L—a URIEKHR
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O35 A OTEBORFE DR, IEFHRAFHEIC L 2BH 2B RBROMEIAAR &, 2HEL T\ 5,

Numerical simulations

Most of astrophysical and astronomical phenomena are nonlinear systems, in which gravity, hydrodynamics, and radiative
transport play important roles. Numerical simulations are necessary to make quantitative predictions on such phenomena.
Astrophysics & Cosmology Group performs research using such numerical simulations, too. Using numerical relativity, we
study neutron star binary mergers and black holes and accretion disks formation processes from gravitational collapses of
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massive stars. We also study supernova explosion processes using radiative transfer simulations.
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Star and Planetary System Formation

The formation of stars and planetary systems is one of the most fundamental structural formation processes in the universe,
which is directly related to the origin of the solar system. More specifically, it is still controversial when and how
protoplanetary disks are formed around newly-born protostars. Meanwhile, the material origin of planets is also spotlighted
with detection of surprisingly various molecular species in disk structures, which are the parental body of planetary systems.
We study the structural formation and the material evolution occurring there with radio interferometers.

Yukawa Institute for Theoretical Physics 2023 1 5



BIMOBEEHET 52 EICEY. ChETILAVNSHELERLERFOE
s BMEBIET. Hic. BYHE. BTEE. 875 A LAREOERICRYMAT

W SETEE) W3, %t BIEEERTELNBELEAEMOMERLCEAT 52 Lok
Scientific Activities Y, HLWVESENSYEEERT 5,

. Our group has two goals. One is to achieve high-performance information processing
1= Naral =% A - . . . .

E“% rlEj #& & JL 4 tasks by controlling quantum properties. In particular we focus on theoretical study of
quantum computing, quantum design, and quantum cryptography. The other is to shed
a new light on traditional physics by applying concepts and techniques obtained in
Information Group quantum information science.

Quantum
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Quantum Computing QCMA postaae

We show that sub-universal quantum computing models cannot be classically efficiently QMA |p FP
simulated based on classical complexity theory (Quantum supremacy). We also study classical | pOStBQP.,
verification of quantum computing and secure cloud quantum computing. We are also interested QCMA
in applications of relations between tensor-network states and measurement-based quantum Bgp  WPP

computing to statistical physics and condensed matter physics.
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Quantum Randomness and Its Applications

Randomness, such as random numbers and pseudo-random numbers, is known to be useful in various information tasks
such as cryptography, communication, and computation. Quantum randomness, a quantum version of randomness, is
similarly a useful resource for quantum information tasks. We propose new methods to improve various information protocols
based on quantum randomness, and also explore new applications of quantum randomness in quantum information science.
Additionally, we study complex quantum many-body systems from the perspective of quantum randomness, which has been
widely argued in recent years. We especially focus on quantum black holes and study the black hole information paradox
from the viewpoint of quantum randomness.
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YITP

programs

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 researchers of theoretical physics.

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 of 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, and
astrophysics in the past, and more recently nonlinear-nonequilibrium physics,

gravitational wave astronomy, and so on.

The number of workshops and the accumulated number of participants in the
past few years are as follows. For more details, please see the list of the
workshops held in the fiscal year 2023 on page 21.

Fiscal year

Number of symposia Number of participants

2015 28 2819
2016 22 2547
2017 24 2,898
2018 25 2,585
2019 28 (Cancelled 2*) 2,993
2020 26 (Cancelled 8*) 3,398
2021 29 (Cancelled - Postponed 5*%) 5,318
2022 26 (Postponed 2%) 4,816
2023 23 5177

*workshops were canceled or postponed due to the spread of COVID-19.

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 graduate school students.

Schools in FY 2023

Participant’s affiliation

The 53rd Summer School on Astronomy and Astrophysics

The University of Tokyo * Nagoya Univ. = Tohoku Univ. *
University of Tsukuba = Osaka Metropolitan Univ. = Tokyo
University of Science * SOKENDATI - Kindai Univ. * Kyushu Univ.
and many others (omitted for brevity).

The 68th Condensed Matter Physics Summer School

The University of Tokyo * Osaka Univ. * Nagoya Univ. * Tohoku
Univ. = University of Tsukuba = Nara Women's Univ. = Kyushu
Univ. = Tokyo Institute of Technology * Ibaraki Univ. and many
others (omitted for brevity).

The 69th YONUPA Summer School

Nagoya Univ. * Kyushu Univ. = The University of Tokyo = Tohoku
Univ. = Osaka Univ. * Osaka Metropolitan Univ. * University of
Tsukuba*SOKENDAI- Tokyo Institute of Technology - Hiroshima
Univ. - Niigata Univ. and many others (omitted for brevity).

The 63rd Summer School of Young Researchers Society for
Biophysics

The University of Tokyo - Hokkaido Univ. - Osaka Univ. - Tohoku
Univ. = Nagoya Univ. * Kyushu Univ. * Kobe Univ. * Nagoya
Institute of Technology * Tokyo Institute of Technology -
Hiroshima Univ. = Kyushu Institute of Technology and many
others (omitted for brevity).

Chubu Summer School 2023

Shinshu Univ. = Shizuoka Univ. = Tokai Univ. * Ibaraki Univ. *
The University of Tokyo * Ritsumeikan Univ. = Chuo Univ. * Kyoto
Prefectural University of Medicine - KOSEN, Sendai College and
many others (omitted for brevity).

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 in 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 a
general budget supported by the government from 2011. We are now planning to extend the scope of the program.
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2023 FEMASHE—E (MASANE/HREBR /" SMELENE)
Recent Developments in Quantum Physics of Black Holes/4.3-4.7/106 44
Science with CMB x LSS/4.1-4.14/121 4
B TFEARM - i LSO ~DICH7.6-7.7/36 £
Revisiting cosmological non-linearities in the era of precision surveys/7.13-7.28/45 4
Gravity 2023: Dawn of field theoretic approach/7.18-7.2/177 4
Frontiers in nonequilibrium physics: active matter, topology and beyond/7.31-8.2/123 44
55 53 [BIRIC « RIS FH OF1/8.1-8.4/292 4
"The 45th Anniversary Symposium of Yamada Science Foundation, YSFYITP
Symposium: Perspectives on Non-Equilibrium Statistical Mechanics/8.3-8.5/130 4"
5500 Pl & X B Aw 2023/8.4-8.1/171 4
% 68 [T TH OF1%/8.12-8.16/212 4
569 B 11 =FH FHO¥H8.17-8.21/355 4
TR O R 2023/8.28-9.1/133 4
NECo School: science and methods for wide-field photometric and spectroscopic extragalactic and cosmological
surveys/8.28-9.8/43 4
% 63 RIS F OB DYH/9.4-9.7/272 4
Quantum Information, Quantum Matter and Quantum Gravity/9.4-10.6/747 %
HERE O 2023/9.11-9.13/32 4
Foundations and developments of quantum information theory/9.18-9.22/604 £
Cosmic Plasma Revisited: New Landscape of High-Energy Astrophysical Bursts/10.25-10.27/21 4
3rd Regular Kakenhi Meeting “Theoretical studies of non-equilibrium driven-dissipative systems” /11.8/21 4
International conference on “machine learning physics” /11.13-11.18/179 4
The 18th Kavli Asian Winter School on Strings, Particles and Cosmology/12.5-12.14/627 %
HUREFFEOFE R L IRV 112.2-12.22/126 4
Gravity and Cosmology 2024/1.29-3.1/622 44
MG OB Y ) 2024 F455HI/2.1/21 44
HT NI —=F o FARRTINEE T A NBEEROIEFER Z A S I 7 AB.ULT 4
JF—7 Ry FEE o & RE/3.2-3.3/151 4
Extreme Mass Dark Matter Workshop: from Superlight to Superheavy/3.4-3.22/11 £
EXE #G6R OIEEETBLG I 351 2 FEAREIRT AL 2024/3.4/44 4
Condensed Matter Physics of QCD/3.11-3.22/13 4
Quantum Error Correction/3.18-3.29/43 4

7 b~ AEIHE SR B E

BRED 1y A0 ¥y A & COARRRFMIEL LT ANSHIETH 5.
ZOHIEEZRATDIEE DS IIRFEFRETHY . 2EK L~V TOMRERROEE 2R LTS,
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O TI)— EHIEE- e ¥ — 7 L AAIRES ZOM : ey —s5
2016 (3Fpk 28) 116 17 4 4
2017 (SFAk 29) 88 7 3 2
2018 (*F5k 30) 106 11 6 2
2019 (&f01) 95 12 5 1
2020 (&F02) 82 1 0 0
2021 (&F03) 94 1 8 27
2022 (&7F04) 104 4 3 39
2023 (&Fn5) 129 7 12 13
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Symposia/Workshops in FY 2023 (Title/Date/Number of participants)
Recent Developments in Quantum Physics of Black Holes/4.3-4.7/106
Science with CMB x L.SS/4.1-4.14/121
Introduction to Quantum Computation: Fundamentals and Applications to Fields/7.6-7.7/36
Revisiting cosmological non-linearities in the era of precision surveys/7.13-7.28/45
Gravity 2023: Dawn of field theoretic approach/7.18-7.2/177
Frontiers in nonequilibrium physics: active matter, topology and beyond/7.31-8.2/123
The 53rd Summer School on Astronomy and Astrophysics/8.1-8.4/292
"The 45th Anniversary Symposium of Yamada Science Foundation, YSFYITP
Symposium: Perspectives on Non-Equilibrium Statistical Mechanics/8.3-8.5/130"
Strings and Fields 2023/8.4-8.1/171
The 68th Condensed Matter Physics Summer School/8.12-8.16/212
The 69th YONUPA Summer School/8.17-8.21/355
Progress in Particles Physics 2023/8.28-9.1/133
NECo School: science and methods for wide-field photometric and spectroscopic extragalactic and cosmological
surveys/8.28-9.8/43
The 63rd Summer School of Young Researchers Society for Biophysics/9.4-9.7/272
Quantum Information, Quantum Matter and Quantum Gravity/9.4-10.6/747
Chubu Summer School 2023/9.11-9.13/32
Foundations and developments of quantum information theory/9.18-9.22/604
Cosmic Plasma Revisited: New Landscape of High-Energy Astrophysical Bursts/10.25-10.27/21
3rd Regular Kakenhi Meeting “Theoretical studies of non-equilibrium driven-dissipative systems” /11.8/21
International conference on “machine learning physics”/11.13-11.18/179
The 18th Kavli Asian Winter School on Strings, Particles and Cosmology/12.5-12.14/627
Development and Expansion in Research of Superconductivity/12.2-12.22/126
Gravity and Cosmology 2024/1.29-3.1/622
Present from Dr. Yukawa 2024/2.1/21
Non-Equilibrium Dynamics of Non-Hermitian Topological Phases and Weyl Ferromagnets/3.1/17
Trends and Prospects in Quark, Hadron, and Nuclear Physics/3.2-3.3/151
Extreme Mass Dark Matter Workshop: from Superlight to Superheavy/3.4-3.22/11
Theoretical studies of nonequilibrium phenomena in dissipative-driven systems, 2024/3.4/44
Condensed Matter Physics of QCD/3.11-3.22/13
Quantum Error Correction/3.18-3.29/43

Atom researchers

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

visitors, etc.

2016 116 17 4 4
2017 88 7 3

2018 106 11 6 2
2019 95 12 5 1
2020 82 1 0 0
2021 94 1 8 27
2022 104 4 3 39
2023 129 7 12 13

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 2023, the online joint public lecture “Physics
and Universe” was cohosted by YITP and Division of Physics and Astronomy, Graduate School of Science.
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YITP is one of the most important hubs of international collaboration in the field of
theoretical physics in Japan: YITP has been actively holding international conferences

IR 7R v
sz’?l'\‘ AZYIL and long-term workshops, and inviting visiting professors and many short-term visitors
International Exchange [IRESEELEG
EER =3
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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, and its theme is determined in the Joint Use Management Committee. Also, from 1986 to
2005, YITP organized the Nishinomiya-Yukawa Memorial International symposium/workshop 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, the program for the long-term international workshop on
quark-hadron physics was accepted as one of the special education and research projects of Japan. Since then, two or

three long-term workshops have been held every year for a variety of themes related to quark-hadron physics.

AEANFBEHEZ
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Visiting Professors

o Fio, REREMTORIHERELERL CHFICLED-> T2,

In 1982, the position of a 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 the enhancement of the activity in
Japan. They also give special lectures during their visit.

R SEANFE R FEE - EfE

Fiscal year Visiting Professors Countries/Nationalities

2017(FA% 29) Weise, Wolfram KA > EFEFE  Germany
Grassi, Pietro Antonio A 2 ) THE  Italy
Oono, Yoshitsugu 7 AV AEHKE USA - HA Japan
Barvinskiy, Andrey v 7 #F  Russia

20187k 30) Levinson, Amir A AZx/)VE Israel
Porrati, Massimo 7 AV AERE USA
Afanasjev, Anatoli 7 AU ERKE USA
Hansson, Thors Hans A7 =—5 F[FH Sweden

2019CF5% 31) COLANGELO, Gilberto AA A Switzerland

SANTOS REYES, Andrés

A~A E[E  Spain

RANDRUP, Jorgeni

TAYAERE USA

ZHANG, Bing

th#E N RAEFE  China

2020(5%Fn 2)

Balog, Janos

77 Y — Hungary

2021(5Fn 3)

ARMONI, Adi Gavriel

A ¥ 2 United Kingdom

HUANG, Xu-Guang

h#E NRFEFIE ~China

2022(55Fn 4)

MARTIN SENOVILLA, Jose Maria

A~A F[FH Spain

COLO, Gianluca

A2 Y 7HFE Ttaly

VAN WIJLAND, Frédéric, Pierre, Simon

7 7 A3FE~ France

2023(5Fn 5)

Schnyder, Andreas Philipp

KA I IEFIE  Germany « A1 A

Switzerland

HEITGER, Jochen

R A EFHAIE  Germany

DOS SANTOS CARDOSO, Vitor Manuel

AV M JIVIFIE - Portugal
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B EEEE IJ)——% Yukawa International Seminars (YKIS)

AL EBINEEL
O _ o » Talks Participants
Fiscal 7 iR WER & = RN
Title Organizer Date
year Japanese/ Japanese/
Foreigners Foreigners
2019  Black Holes and Neutron Stars with Gravitational = 10.7~ 4 21 58 90
Waves Kunihito Ioka 10.11
2020  Developments in Physics of Unstable Nuclei HE B2 ik
Naoyuki Itagaki Cancelled
2021  Gravity - The Next Generation- BRG] 2022.2.14 4 19 192 390
Shinji Mukohyama ~2.18
2022  Developments of Physics of Unstable Nuclei e Bz 5.23 28 19 56 33
Naoyuki Itagaki ~b.27
HE =
Hitoshi Nakada
2023  Foundations and Developments of Quantum mlE AT BT 918 9 27 212 392
Information Theory Tadashi Takayanagi =~ ~9.22
Tomoyuki Morimae
HES) | BEmMEF YV~ 3 v7—% Nishinomiya-Yukawa Memorial Workshop
R EBNEE
FEOE _ o ” Talks Participants
Fiscal 7o HEERR PER Ty @ [
Title Organizer Date
year Japanese/ Japanese/
Foreigners Foreigners
2019  Quantum Information and String Theory 2019 mE E FRuETE AT 5.27~6.28 26 98 82 208
Tadashi Takayanagi
Tomoyuki Morimae
2020  Frontiers in Non-equilibrium Physics 2020: I 5B Hik
Statistical mechanics of athermal systems Hisao Hayakawa Cancelled
2021 [ENE LF 2 — VRIS BLoMEERO R T P HF 2022221 10 0 63 7
B 2022 Etsuko Itou ~3.4
Domestic Molecule-type Workshop "Quantum
computing for quantum field theories 2022"
2022  Novel Quantum States in Condensed Matter =L #HE 10.23 0 32 188 70
2022 Takami Tohyama ~12.2
2023  General Relativity and Beyond Ml 5 2024.2.12 5 15 37 67
Shinji Mukohyama ~2.16
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International Research Unit

for Quantum Information

EFEHRA= Y ME 2020 F4 AITRRE L=, EEVIEFRRFA TR LY . mEAEOBIZR - 22— - IR E 12 SiBASE
L CEFIRROMROHEEL . Ff=. EFFREEL TENHZME LI Zzfhd 4 L 2BHELTW\%, SNEABETUA. EREE
TOBRER Y hO—0 OEEEED. BRFIREHES 5.

The International Research Unit for Quantum Information was established in April 2020 in collaboration with 12 Kyoto University research
organizations and is operated by the Yukawa Institute for Theoretical Physics (YITP). Its vision is to conduct research on quantum information and
explore new research subjects. Several foreign researchers have been invited to accelerate our international activities.

Visiting Fellow: Program-Specific Senior Lecturer ~ $ME A REHEHE)

Name (K4) Affiliation  F7B) Term (A

Program-Specific Assistant Proféssor;
Andres Ducuara . . . 2022/4/16-2025/3/31
Yukawa Institute for Theoretical Physics

Visiting Fellows (FFR/NEAZER) :2023

Institution in Kyoto University
Name (&4) Affiliation (F7/8) . Term G
(Prof. in charge) MBS - 8
Institute for Theoretical Physics ITP),
Albert Einstein Center of Yukawa Institute for Theoretical 2024/1/1-
Susanne Reffert ) )
Fundamental Physics (AEC), Physics 2024/3/31
University of Bern, Switzerland
Albert Einstein Center for . .
. . L Yukawa Institute for Theoretical 2024/1/1-
Domenico Orlando Fundamental Physics — University of .
B Physics 2024/3/31
ern
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Gravitational Physics and

Quantum Information

::_H%ﬁﬁ
BrEHES
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"Center for Gravitational Physics and Quantum Information (CGPQI)" is a new center of YITP established in April 2022.

AHLE D HE

PEFETIX, ZAVE T, BT - R - FH - MO 4 SOBERICHDIMER D BUCHIREEZ T > TE 72, LosL, i,
BEFHEIROREEL 2200 TRFER] DERREZRADH 2T XA LE LTHNL, 4 SDOERICHEZET Z LT, 15
Al < TEFWHE] &V TeWBF O BRI RO 2R D8 E 2D Z L0130 -> T&E T, FFRHZHEGRMEYO

BN, BEFHRLCOHTH L EFHINICS T DHRAIC SN2 HRZRIT D, ok ric, BFEREVIFL
WIS ZYELFETEANT D 2 LT, EAMBFRORR L R D30T - TS, EFWHEZIET DR - YRR & <
OO &, YR %%%WT&%E%4\ﬁkg%hﬁ“ﬁ%%%ﬁhtk%ﬁﬁ“ﬁMA#§ﬁéhék@ﬁéh7oﬁt
> 2 =Tk, EERER L HRYEYEORSBME OEBZ BiE L, ERSORIRITFEME & s L7220 5 IRHEEICED
M zrEk L, ERSRILRZEET D L2 LT 5,

Purpose

In physics, theoretical research activities have mainly been divided vertically into four groups: elementary
particles, nuclear physics, cosmology, and condensed matter physics. Recently, however, "quantum information," which
is the basis of quantum technology, has emerged as a new paradigm for understanding the natural world. It has become
clear that it is the key to solving difficult problems in important research targets in physics, such as "creation of the
universe" and "quantum matter," by making the four theories cross-functional. At the same time, the cutting edge of
theoretical physics provides a perspective that leads to new developments in quantum information and its applications
in quantum technology. Thus, by introducing a new perspective of quantum information in physics, we expect that
particle physics and cosmology, i.e. the basis of gravitational physics, will be deeply connected with nuclear and
condensed matter theory, which study quantum matter. In this way, a great interdisciplinary fusion will be realized
involving the four fields of physics and quantum information that constitute our institute. The center aims to realize
the fusion of different fields of quantum information theory and theoretical physics, and to build an international center
of exchange by bringing together researchers from different fields with a wide range of domestic and international
research institutions.
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This center has the following five sections. The research topics for each of them are as follows:

[A] Quantum Information and Quantum Technology: Quantum information is the study that aims to realize
unprecedentedly high performance information processing technology by successfully controlling the mysterious
nature of quantum theory. In fact, it is now known that it is possible to realize ultra-high-performance computers
(quantum computers) that far surpass the computing power of current computers (classical computers), as well as
cryptographic tasks with new functions that cannot be realized with various types of classical computers, and many
theoretical and experimental studies have been conducted worldwide. One of the goals of this division is to promote
the study of this quantum information. In particular, we will work on topics such as quantum computational
complexity theory, quantum algorithm theory, quantum cryptography, and quantum error correction theory.

[B] Quantum Gravity and Gauge/Gravity Correspondence: The quantum theory of gravity (quantum gravity) is still
one of the most difficult problems in physics, as its laws are still unresolved. Superstring theory is a theory obtained
by considering the smallest unit of all things to be a string, rather than a particle, and is well known as a promising
candidate for quantum gravity. From the research on superstring theory, a new idea of "Gauge/Gravity duality”
emerges. This is a phenomenon in which "a theory of gravity becomes equivalent to a theory of quantum matter (such
as a gauge theory) that does not include any gravitational interaction”. Furthermore, it has become clear that
quantum information theory plays an important role behind this mysterious phenomenon. We will explore
fundamental problems in gravity such as creation of the Universe and black hole information by combining quantum
information theory with quantum gravity.

[C] Gravitational Waves and Cosmology:

Cosmology has been rapidly developing, based on precision observational data. It is fair to say that many parameters
describing our universe have been determined, or at least are in the process of being determined, with good precision.
However, the physics behind the values of these parameters is still hidden in a veil of mystery. For example, we do
not know what dark energy and dark matter really are, although our universe is thought to be filled mostly with
them. Also, what made our universe so big? This question can be addressed by cosmic inflation, but again we do not
know the physical origin of the inflaton field driving inflation. Three great mysteries, dark energy, dark matter and
inflation, are standing in the way of cosmology which boasts precision observational data. There also remain many
other mysteries in cosmology such as the initial singularity and the origin of cosmic magnetic fields. In our center,
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we tackle those mysteries by using every possible means such as general relativity, statistical physics, particle
physics, and superstring theory. Furthermore, the gravitational-wave astronomy has just begun and now is the
exciting era. There are many topics to which theoretical physicist can contribute. One of the important roles of Center
for Gravitational Physics and Quantum Information is to enhance the Japanese activity in the gravitational-wave
astronomy as the theoretical physics center in Japan. The other important role is to encourage the international
collaboration among a wide variety of researchers in the gravitational-wave astronomy.

° [D] Quantum Matter: The ultimate goal of condensed matter theory is to understand various complex behaviors of
matter with a combination of relatively simple models and fundamental principles of physics and to predict new
phenomena based on the knowledge gained. Among significant advances in recent years is the understanding of the
so-called "topological materials." Before this, physics had already successfully used topological ideas to classify
excitations and defects in ordered materials. However, in understanding the properties of topological materials, we
focus on non-trivial topological properties of "quantum-mechanical wave functions." In particular, since the discovery
of topological insulators and superconductors, it has been widely recognized that symmetries play crucial roles in
topological states of matter, and this dramatically deepened our understanding. Moreover, the research area of
topological states of matter keeps expanding to include even systems unrelated to quantum mechanics, e.g.,
mechanical systems, electrical circuits, and equatorial waves on the earth, and those described by non-Hermitian
Hamiltonians.

. [E] Strongly Coupled Quantum Systems and (Quantum) Computing: Quark-gluon matter described by quantum
chromodynamics (QCD), as well as hadrons and nuclei, are also strongly coupled systems. For example, the QCD
vacuum is not an "empty" state with no particles, but consists of many particle pairs induced by interactions. Gluons
take various topological configurations such as instantons and monopoles to cause color confinement. Quark-
antiquark pair production and annihilation continuously take place and chiral symmetry is spontaneously broken,
which makes the constituent quark masses finite. In order to describe such strongly coupled systems, a non-
perturbative theoretical framework, namely the lattice QCD simulations, is used to perform rigorous calculations.
Lattice QCD has met great successes in obtaining hadron masses, various transition matrix elements, transition
temperatures to QGP, and equations of state for high-temperature matter. Some of these results explain
experimental data beautifully. However, the Monte Carlo method, which has been mainly used in numerical
simulations of lattice QCD, is not a panacea, and in situations where there is a problem called the sign problem.
Recently, quantum computer-based approaches have been attracting attention as a way to overcome this situation.
In our center, we explore the dynamics of QCD by combining classical and quantum computing methods.
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Yukawa Institute for Theoretical Physics maintains its own large-scale computer
system and dedicates it to those who belong to theoretical physics community in Japan.
‘ As one of Research Information Centers in theoretical physics, the Institute widely
Archive distributes various research information on all aspects of theoretical physics,
thereby contributing to worldwide progresses in theoretical research.

Computer Room -

REHAEHS 2T A
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Large Scale Computer System

The large-scale computer system, which was updated in January 2021, is used not only by the members and visitors of
the Institute but also by other theoretical physicists all over Japan and currently has nearly 600 users. Our computer
systems consist of the main supercomputer (Dell Yukawa-21), a numerical calculation server, a fileserver, a web and mail
server. Yukawa Institute participates in Japan lattice Data Grid (JLDG*) and contributes to secure storage and effective
use of valuable research data through decentralized management.

Also, wireless LAN is available in every room facilitating the use of mobile information terminals which are rapidly

developing.

*JLDG is the lattice QCD collaborations in Japan that utilize supercomputers installed at distant sites to manage and share daily

research data.
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Research Information Center for Theoretical Physics

Since its founding, being a research information center in theoretical physics in Japan has been consistently one of the
important activities of Yukawa Institute. We use the Institute’s website to provide nationwide theorists with slides/movies
of talks and lectures as well as research information on workshops/seminars, recruitment, visitors, etc.

In addition, Yukawa Institute hosts mailing lists and websites for "Soryushiron Group (the elementary particle theory
group)" and other research groups on its computer system, contributing to the exchange of information in the communities
and the dissemination of research information.
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2P YITP Computer System

THEQRETICAL FIATHICH

(‘Super Computer System
(Yukawa-21)

GPU Server (Yukawa-21)

Model : Dell PowerEdge R940xa 2Node
8 CPU + 4 GPU
5120 CUDA core x 4 GPU

Model : Dell PowerEdge R840 135Node
Total Core : 15120 (112Cores x 135)
Peak Performance : 1.30 PFLOPS

Total Memory : 202.5 TiB

\U/F : 100Gbps Ethernet

| |
Interconnect Network 4 0 0 Gbps Ethernet ]

I n

Super Computer Storage || Computer Algebra Server Generalized File Server Frontend Server (Dual)
DDN EXAScaler DELL PowerEdze R640 Effective Capacity: 250 TB I
Effective Capacity 1.1 PB 24 Core 256GiB Memory »

Login Server (Dual)
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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

BAERAT 55 96,000 MOEEIZOWTHIESERT — 2 0B S, T TARZEERPE L A7 - KULINE LY ¥ a]
RE& 72> TG, HEROEFEEI ORI Z2URICNZ T, ETEREROERICLBRY A TS, o, KEAERCTOICHL
BERLEROEHE/R EOMEMAY—ERZHE B AN TN D,

We house about 96,000 books and periodicals. You can search KU Library Online Catalog (KULINE) to find them held in
the YITP Library. Besides the systematic collection of the ordinary literature, our library promotes extensive use of the
electronic literature. Moreover, we support the interlibrary loan system (ILL) among libraries of other universities.

WFZEttod 3 BHZH D HEBENITIT, FIRMEGE L MEORLAN—2 LR OMEZRS L ZEE A=, f VX —F v b
T —=FR=ARRDOTDDOT Y THEND D, Fio, WM TERE & G)IRLSEH T HEICITERE EHOIX DL HOFHi
MEEE L XEZBEL T 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 and rarely requested journals.

FFERS 1017858

96,051

FEMEES 8531E%A & 84,5901

101 Japanese Journals / 853 Foreign Journals 11,461 Japanese Books / 84,590 Foreign Books
2023 (hf15) EEROT—F (DATA at 2024.3.31)
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As a collaborative program for the Division of Physics and Astronomy, Graduate
School of Science, Kyoto University, this institute has been accepting several graduate
GI- adu ate students in particle physics and astrophysics since 1994 and those in condensed matter
physics and nuclear physics since 2004.

Education

FY Master Doctor Total
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
2015 15 21 36
2016 13 23 36
2017 18 20 38
2018 23 16 39
2019 21 16 37
2020 18 22 40
2021 23 22 45
2022 24 27 51
2023 25 25 50
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%o

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.

Research
FY Fellows Yukawa Fellows JSPS Fellows
2008 14 2 9
2009 19 2 6
2010 18 3 7
2011 13 2 9
2012 11 2 14
2013 17 2 17
2014 16 2 17
2015 18 1 11
2016 18 1 9
2017 21 1 9
2018 20 1 10
2019 21 1 8
2020 23 1 5
2021 32 1 7
2022 32 2 9
2023 32 2 9
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Awards

Kugo, Maskawa, and 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 (1999) Hisashi Horiuchi (2000)
Sinya Aoki (2012) Akira Furusaki (2015)
Tadashi Takayanagi (2016) Masaru Shibata (2018)
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, Kakurironshinjinronbun-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, Particle Physics Medal, Tsukuba Prize, Best Presentation Award of The
IPSJ SIG on Quantum Software, IPSJ Yamashita SIG Research Award, Best Paper Award of IPSJ
National Convention, Inoue Research Award for Young Scientists, JGRG presentation awards
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YITP Annual Report

?U??%% . Annual Report |, AFFEETOMFIEIEE) O 2B % BT 3 R EHEE T, £
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Publications -

Yukawa Memorial The “Annual Report” is an annually published research report in English that
X covers the entire research activities of this institute. It lists journal papers and
Foundation 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.

Bl &ME Yukawa Memorial Foundation

G GRS ELE B LA S0 T & VN R AR EE AN TH B8, B ORE S, Z D% OFZE G ARG & EHACEIfR
LTW5, MENIEZE T, 1957 FE L 0 &8, RFETICHTE LT 28 FMRE A5 L TH Y | BIEOE) IR
BlIoHE L T\ 5, Eio, ABFERTO £ CHEERE SN TV AE)IERE I - — (YKIS) ~OEBo1E), BakRERERE
RFBMFE OO OUEM BRI, AT SHEHS B X O Ea HER R FIRES OB, AHFIREREYE O 5.,
REDFEELT>TND,

Although Yukawa Memorial Foundation is a public-interest incorporated foundation independent of the Yukawa
Institute for Theoretical Physics, both the 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 Research Fellows, who have
stayed and worked 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 Lectures for Chushiro Hayashi
and for Kajuro Tamaki, and awarding the Yukawa-Kimura Theoretical Physics Prize.

KB FAFE  Soryushiron Kenkyu [Particle Theory Studies]

[SRRrramifge] (3. AAROFR T - R B OMAEE LV RDO2FR i/ N — 7 BFIT LTV DRV NV — 7 O
FETH-o T, BHIZE L TREIIMASLER., FIRERREERBERTHZLEERAMICLTWS, HRITERFEICHZY .,
TREIIFTE O N OIRER Z RO TTV., FMTOEF LI ERYETHITS OFRT - R EZEREEO—ANAS Z L2k
FITESNTEIM, 2011 FEEZ L - CHEFlE oo, £MFROBF T — A 7 BESLHFZEBI S E B AR IR FEE (JST)
D J-STAGE IZEB W TAR SN TWS, 2009 4 & D EBFROFBITHRITRICE VA B, 2012 FENLIIFRRI w7 LV—7
DIREE - ITEAT > TV D,

R— A~X— : httpsi//www2.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 the directors of the Publication Office for the Progress of
Theoretical Physics related to particle and nuclear physics had been E3 e i
responsible for the publication of this organ. The text of the whole content FEE AT B~ 4 B
of the paper version is publicly available at J-STAGE managed by the TE: BFHH# ) —~VEZHESS
Japan Science and Technology Agency (JST). A new electric version of the Soryushiron Kenkyu
organ was launched by a YITP member in 2009, and it is presently edited Above: the inaugural through 4th issues
and published by a committee in Soryushiron Group since the beginning Below: commemorgtive issues for Hideki
of the academic year 2012. Yukawa's Nobel Prize
Website: https://www2.yukawa.kyoto-u.ac.jp/~soken.editorial/
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YEFFE  Bussei Kenkyu [Condensed Matter Physics Studies]
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R—AL~— : httpsi//www2.yukawa.kyoto-u.ac.jp/~bussei.kenkyu/

"Bussei Kenkyu" was published monthly to promote research in
condensed matter physics in Japan, allowing researchers to freely
present and discuss their research and ideas, and quickly exchange
research information. On top of the editorial team composed of
researchers in Kyoto, mainly from this institute, editors from
various research fields and regions in Japan were also assigned.
The print version of "Bussei Kenkyu" was discontinued in March
2012. Since April 2012, it has been edited and published every
three months as "Bussei Kenkyu: Electronic Edition" until it went
on hiatus in March 2022.

The contents of the online version, like the previous "Bussei
Kenkyu", include research papers, reports on conferences and
workshops, lecture notes, and opinions on various research-related
issues. In addition, the archives of "Bussei Kenkyu" are available
on the reference information navigator CiNii hosted by the
National Institute of Informatics and on the Kyoto University
Academic Information Repository “Kurenai”.

Website: https://www2.yukawa.kyoto-u.ac.jp/~bussei.kenkyu/
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Yukawa Hall Historical materials of this institute are composed of those related to Hideki

Yukawa possessed by the Research Institute for Fundamental Physics (RIFP) before
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.

[5G0 &AE 8l | (Yukawa Hall Archival Library B§#< YHAL) (%, FFPRHSEIC LY 19794E 8 A 1 RICRE Sz, O
HEOX, THRF-5R% O B2 OW0EE K O ORCRICE T DRk, B#E, S 2 IE, B, REL, 7
WARDIFZEE OFIRICHET 51 & Shiz, L LEBRICE, v R"U— 23— PROGIRD & T35 BRSOk
IR BTV D,

AHBIEICRST - EEH I TV A RO EERERE LI, FRFHROERE H T 28O E, — - 53X
EfE - FREREAREERTHI 0 TE D, RESAICESZ ZNSOBERHIEREMICHE RO B DT, REHEHY T
BE (WEE) O—MrS, EEEREER SRV 1979 FRICER I, B)IFELOFEIC L REREICFRINZLD
TH D,

Flo, WEREFEET 20 FlE o TOEERFTEEICEIN TV KREOEE &, 1981 FEOMLOEE, HL A EiHf L
HEICELERKEOERNEBENOFRE SN, 0% b, MLOHRLOPRR, BE, FETAANLRE, BEZEEN, &
W, BNENPBARFREFICFR SN, thrb0FHELH-T, SRICEY, KAz TV,

Historical Materials Related to Hideki Yukawa

Yukawa Hall Archival Library (YHAL) was established in August 1st, 1979 by the
Research Institute for Theoretical Physics through the internal procedures for the
purpose of collecting, organizing, and preserving historical materials concerning
research works on meson theory and related fundamental physics to make them
accessible to researchers. This activity is, in fact, restricted to the materials mainly
related to Yukawa owing to the limitations of manpower, space and budget. The most
valuable materials preserved in this archival library 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 in the fall of 1979 and donated to
YHAL by courtesy of Hideki Yukawa.

A large quantity of materials which Yukawa left at his office where he spent almost
20 years till the retiring age as the director of the institute, were donated by himself to
the institute. After Yukawa's death in 1981 also, a lot of materials which he left at the
institute and home were donated by his family. Also after that, precious historical
materials like Yukawa's diary, pocket notebooks, books and photo albums, have been
being donated by them one after another. Including other materials donated from
others, they are now made available widely for public.
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YHAL has classified and organized the most important parts among those massive materials, until 2000, thanks, in
particular, to the devotion of late committee member Rokuo Kawabe, and published successively the rigorous catalogs in
particle physics group bulletin "Soryushiron Kenkyu' from 1982 to 1999. Those catalogs were combined into a booklet "A
Catalog of Historical Materials in YHAL" at the occasion 2007 of centenary of Yukawa's birth, and its pdf version was
opened to the public at the YHAL homepage: https://www2.yukawa.kyoto-u.ac.jp/~yhal.oj/

YHAL, receiving twice a Grant-in-Aid in Scientific Research (A) in collaboration with Tomonaga's and Sakata's
memorial rooms for the periods 2008-2010 and 2011-2013 fiscal years for s1x years in total, has made an 1nspect10n of
almost all materials in YHAL, and listed up over 43,000 | :
items of bibliographic data. A part of valuable historical
materials, 2,330 items, among them like notebooks,
manuscripts, laboratory records, diary etc were scanned
and digitized into PDF and TIFF format and a little
amount of audiotapes were into WAV format.

YITP preserves the former director's office used by
Yukawa as "Yukawa Memorial Room" in order to let his
research life imagined and to remember his great
achievement. Books (more than 3,000 including about
220 copies of his work and edition) and a tablet in this
memorial room were donated by his family to this
institute. The list of these books also can be found in the
above YHAL homepage. Since Yukawa's collection of
books which he kept at hand till his last years was
recently donated by his family, YHAL is now opening a
part of them to the public in the standing exhibition
held at the memorial room since July, 2021.

UNEYNEZE T R L
IEIT".%?(%@ RELFEAFSERTIC BT D EHT DWW iR, BFZERTEE. R, MIETR RIS EER & 13 U O EETRRE 0 F
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REINTWD, T4, 1991 46 A, RHEEERESME TR SN (—BMEmEOHRICET2) v LiL - Frnrxv s
# (e R ITRWT, [HRGRFEGYEFFEFTOMAERLZERE L THREINTZHDOTH D,
(TEEERIH DWW COFesk) O URL:  https://www. yukawa. kyoto—u. ac. jp/rrk/rrk. html)

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.

(URL of "the record about RITP": https://www.vukawa.kyoto-u.ac.jp/rrk/rrk.html)
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Accommodation 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.

TSRS  T81m2, AEIKIRE 2,243m2, ML 3P, HIT 1 [

e

i @ Ebii/mmm b
r e A= [IUN=11 *
= i — 7 :
'.'fJ e
| = 4l

| M i , zmﬁ@ém .
j}@ @UMW@ }_;Yhukf Institute for Tr:mtliaf?m =y PR -

Ar wi ﬁlg*% = — -;_ﬁ%ﬁ Researc}l Building

—
—
SHIIE

'k 4
- N : ==
el _ < 230

I Nersh Cempus 4 O/ B EHE Yukawa Hall
I @?'T_ meamp S ! 5__/7 A

e 3 - I
=’ I gl I
I RAREFEH

I WAV I

B EFEFIAMREEER  dtaliEd
Guesthouse for Joint Use Researchers (Kitashirakawa Gakusha)
AW 3hi AW OIE AR
B HALEIEEE) 13, AR & BEMRTIIFSTET & OIERIEPEE
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.
EELEA © 13Tm2, JE~JRIFE 453m2, Hi b 4B IWEAE 144

e o R KAL ) IV IVEET 50-227 R 075-701-8862
FIRFpes 1 BEEFMEY (075-753-7074)

Address :  Kitashirakawa Ogura-cho 50-227, Sakyo-ku, Kyoto ; Telephone: 075-701-8862
Please contact Joint Use Management Office for reservation (075-753-7074).
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Yukawa Institute for Theoretical Physics, Kyoto University
Kitashirakawa Oiwakecho, Sakyo-ku, Kyoto 606-8502 Japan

TEL : +81
URL:
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