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A number of interesting quantum phenomena, such as non-Fermi liquid behavior and unconventional
superconductivity, often emerge in systems in which electrons are strongly interacting with each other. In
Quantum Materials Laboratory, we study these novel quantum condensate states including unconventional
superconductivity, spin-triplet superconductivity, and quantum critical phenomena. The material systems
we cover range from transition-metal oxides and intermetallic compounds to organic materials. We
investigate the mechanism behind these phenomena through macroscopic measurements of nuclear
magnetic resonance (NMR) along with macroscopic measurements such as electronic transport and
magnetization. Please contact us if you are interested. For more information, visit our web site:
https://ss.scphys.kyoto-u.ac.jp
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We experimentally study exotic quantum condensed matter phenomena exhibited by electrons and spins
in solids, especially quantum many-body properties in systems with strong electronic correlations. By
combining scanning tunneling microscopy and molecular beam epitaxy, we create electronic states and
directly observe them in real space with atomic resolution. The main research topics are (1) high-
temperature superconductivity and novel superconducting states, (2) elementary excitations in quantum
spin systems, (3) Tomonaga-Luttinger liquids, (4) electronic states in novel low-dimensional stacking
materials, (5) in situ observation of heavy electronic states, and (6) development of new measurement
techniques to detect current fluctuations. For more information, visit our web site:
https://kotai2.scphys.kyoto-u.ac.jp/index.php
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Our aim is to study intrinsic and universal properties of quantum many-body system by investigating
various quantum condensates achieved in simple physical systems at a micro Kelvin temperature range.
We investigate quantum condensates such as superfluid *He, superfluid *He, nuclear ordered solid *He,
solid “He and their mixtures by various in-house-developed experimental techniques such as nuclear
magnetic resonance (NMR), magnetic resonance imaging (MRI), ultrasound transmission, oscillating
micro mechanical system. Our interests involve a variety of physics such as spin dynamics, order
parameter dynamics, interaction between elementally excitations, quantum phase transition, macroscopic
quantum tunneling. Japanese language capability is not necessarily to join our laboratory.

Please contact us if you are interested.
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By using ultracold quantum gases of Bose-Einstein condensates and Fermi degenerate gases of neutral
atoms, we experimentally study quantum control, precision measurement, and condensed matter physics in
a new approach. Recent research topics are (1) study of strongly correlated quantum many-body physics
using ultracold atoms in an optical lattice, (2) development of quantum gas microscopy (3) development of
quantum simulator of Kondo effect, (4) development of quantum computing platform using Rydberg
atoms, (5) test of fundamental physics by precision spectroscopy, and so on.
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In recent years, the technology of ultra-short lasers and terahertz light has made remarkable progress,
revealing unprecedented ultra-non-equilibrium physics and order formation of solid materials under high-
intensity light irradiation. We make full use of such state-of-the-art optical technology to study the excited
state dynamics of semiconductors, single-layer materials, photonic crystals, and metamaterials, as well as
"non-equilibrium physics under high-intensity light fields". We are also looking for ways to bring out new
physical properties by utilizing the interaction between light and matter. Specific research topics include
(1) elucidation of non-equilibrium physical properties of solids in high-intensity light fields, (2) research
on ultrafast nonlinear phenomena using ultrashort pulse lasers, and (3) new spectroscopy using terahertz
light, (4) optical properties of monoatomic layer materials, (5) research on exciter quantum effects in
semiconductors, etc.
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We study the optical properties of solids with novel electronic states such as nanostructured materials
and bulk crystals by using advanced laser techniques. The main research topics are (1) manipulation of
electronic states in solids by strong laser fields to control nonlinear optical phenomena such as high-order
harmonic generation, (2) novel ways to control material properties by using terahertz electric and magnetic
fields enhanced with metamaterials, (3) carrier many-body effects in solids and their application to light-
energy conversion processes, (4) quantum optical properties of nanoparticles for single photon sources by
single photoluminescence microscopy, (5) novel high-efficiency solar cell materials and devices such as
metal halide perovskite semiconductors, (6) development of new optical techniques such as a time-
resolved THz-STM. These researches are mainly conducted at the Institute for Chemical Research in Uji
campus. For more information, visit our web site: https://www.scl.kyoto-u.ac.jp/~opt-nano/
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E 3 (FHBIZMEZ) ~Physics of Disordered Systems
XEIERE HARFUC TP E 2 /T L. BRI E 0 R IERICR 2 2 OBR R H D, A
BTiE, ZOXIRBGOETNLLRY 5 2REEAERETEIAIEL2DIC, BFREFET
FRRFRVAER A2 b OIRIEBREFE LG L LTRY B, ZOWMEBMMIEE, v 7 m b
AR EDO R TF B A BME LTI 5, BARNICIE, @ e REBEBEFICRIT D) X x X
KRBT ORRLEER S EXX0L A F I 7 X, AHEORNEFIRED EEEN7 E 4D
Kiyonobu Nagaya | LiF %,
E 3 (BFZEMHF - £aIE) ~Active Matter Physics
FEET 7 T T 4 T = Z =R LG e W P OB R RIS DS D eI, Al
JIXC AR 7 b~ Z =2 HHEH - 22HAY e B OO A 0 = X L2 BRT D 0E D D, AoF
A Sl T AW b ALY WETORBRERFELZNNTT e —F LT 5, Bk
Wie T —~ & LTy FE—Z —OEMER), MAENSauA NRiFREORCHES AT 3
7 A, MSEB OB DNAT /727 /ay— BiIKObLDNFERERDH D
(http://www. chem. scphys. kyoto—u. ac. jp/) -
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Akira Kakugo We study mechanisms of biological phenomena and active dynamics of soft- and bio-materials under
Ibuki Kawamata nonequilibrium conditions. Our expereimental approach spands from Biology, Chemistry, Information
Marie Tani Science, and Physics. The possible research topics include the study of the dynamics of biomolecular
motors, microswimmers including micro-organisms and colloids, DNA nanotechnology, and the
mechanics of active fillament. (http://www.chem.scphys.kyoto-u.ac.jp/) .
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DF 7 NFHEEE I 7 nh b~ 7 nE TRENICEFET 5720, B R —ME 220kt Tal
b9 2 ML XWEME) 28I L 595 T COMENHOBNMEERE, 6) 2 v A NoHcR
T A FNVEDETIVRERZ THMERBLA T = X L2 BB+ 5 BB 3R 7R & o
T ENET D,
WA DR EFENEDFHEMZONTIE, LFOFR—LX—=VE2BROZ L,
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Jun Yamamoto # The Soft Matter Physics Laboratory experimentally investigates the fundamental physics of “soft
Taiki Yanagishima |matter”. Systems include liquid crystals, polymers, colloids, emulsions, gels, and biological materials.
Recent examples include the following: (1) Analysis of hierarchical, heterogeneous nanostructures in
frustrated systems using X-ray scattering and optical microscopy; (2) Probing the dynamics of soft matter
using dynamic light scattering, electro-optic response, and measurements of viscoelasticity; (3) "Molecular
Manipulation" driven by externally induced spatial distribution of a liquid crystal order parameter; (4)
Nanomechanics under various external fields, with a focus on dynamic heterogeneities observed using a
"Fluctuation Microscope". (5) Single particle tracking experiments in colloidal suspensions, using dense
suspensions as models for glasses and gels to elucidate the microscopic origins of physical properties.
Please contact us if you are interested. For more information, visit our web site:
http://softmatter.scphys.kyoto-u.ac.jp/
E 3 (BM4EY®EZ) ~Dynamical Biophysics
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Masaaki Sugiyama We conduct experimental and computational research primarily aimed at elucidating the micro- and
Rintaro Inoue nano-scale structures and dynamics of biomaterials and soft matter. We utilize neutron scattering, X-ray e} x X
Akio Kawaguchi scattering, and various solution property measurements as tools to reveal the structure and dynamics of
Akiko Kita solutions containing proteins, nucleic acids, and their complexes, aiming to understand the correlation
Ken Morishima between structure and function. The experiments are mainly conducted at the Composite Atomic Research
Masahiro Shimizu Institute (Kumatori, Sennan District, Osaka Prefecture), with additional use of domestic and international
facilities such as the High Energy Accelerator Research Organization Photon Factory (PF@KEK), J-
PARC/MLEF, the Institute for Solid State Physics Neutron Scattering Facility (ISSP@JRR-3) at the
University of Tokyo, the large-scale synchrotron radiation facility SPring-8, ILL (France), and ANSTO
(Australia) through collaborative access arrangements.
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T1 =FYHEER T1 Condensed Matter Theory
T1 (R#EZRIEH) ~Theory of Condensed Matter Physics

Ken Shiozaki

and statistical mechanics, we aim to understand universal physical phenomena in diverse natures of
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Youichi Yanase We theoretically study phenomena in condensed matter physics using methods of quantum many-body O X X

Ryusuke Ikeda # theory. We analyze phenomena in electronic systems such as Mott insulators, magnetic materials, and

Tsuneya Yoshida topological insulators from a microscopic point of view. Furthermore, we study novel phenomena related

Robert Peters to superconductivity and superfluidity that appear in high-temperature superconductors, heavy fermion

Masaki Tezuka systems, liquid helium-3, ultracold atomic systems, etc.

Akito Daido In addition to our research on microscopic aspects of quantum states, we also study universal aspects such

as the effects of critical fluctuations associated with phase transitions.
T1 (YHEMR . BERYWE) ~Physics of Matter: Condensed Matter Physics
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. . . . O| O | %
Masatoshi Sato We theoretically study quantum phenomena in condensed matter systems. Using quantum field theory,
Keisuke Totsuka mathematical approach, and numerical methods based on quantum information theory as well as quantum

Rina Tazai quantum matters. In particular, we study topological insulators and superconductors, new quantum orders
such as topological orders, quantum phenomena in low-dimensional magnetic or flustrated systems, and so
on.
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We aim to build a new theoretical framework while exploring qualitatively new phenomena in emergent
behaviors in non-equilibrium systems and biological functions by materials. Each research topic is
considered independently by the members. Examples of research achievements in 2022 include the
following: Formulation of difficulty in assembly work, formulation of information flow in turbulent flow,
the discovery of singular response of non-equilibrium interfacial motion, the numerical realization of
metastable state stabilization phenomenon in the phase coexistence under heat conduction, and the
development of the information inequalities in stochastic thermodynamics.

Our goal is to uncover theoretically fundamental laws of fluid phenomena ranging from human scale up
to cosmic scale. Essential aspects of those phenomena lie in nonlinearity, nonequilibrium, and infinite
degrees of freedom. To tackle them, what is needed is to develop novel views and theoretical methods by
using numerical simulations and recent mathematical results. Our current research topics include
dynamical-systems approach to turbulence (invariant solutions, subcritical transitions etc.), turbulent
transport (mixing and diffusion), nonlinear waves as elementary processes, and collective motions of self-
propelled agents such as birds.

Our central subject is the dynamics of phase transitions, phase separations, and pattern formations by
theoretical analyses and numerical simulations. As a target of nonequilibrium and nonlinear physics, we
study soft matter such as polymers, liquid crystals, and colloids, including disordered electron systems in
fluid metals. We put an emphasis on interdisciplinary and unexplored subjects, making intensive
collaborations with experimental groups.

We are studying statistical physics theories in a broad sense based on stochastic processes, such as
advanced stochastic calculus on non-Gaussian and non-Markovian systems and data analyses of natural
and social phenomena. Recently, we have been focusing on microscopic data analyses of a financial
market to find accurate corresponding microscopic models within the framework of high-dimensional
stochastic processes. Also, we are studying the econophysics approach to understand the macroscopic
behaviour of such systems based on the idea of statistical physics.
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Keiji Saito We study nonequilibrium phenomena of the keywords of heat, information, and quantum. The main
research topics include classical and quantum nonequilibrium thermodynamics based on stochastic
thermodynamics, statistical mechanics of transport phenomena in mesoscopic systems, and quantum
dynamics from the viewpoint of information theory in isolated quantum systems. With these as the main
focus, students are encouraged to think independently about their themes and explore new physics.
Namiko Mitarai We use theoretical methods from physics to investigate complex systems and living systems, and in turn
use inspirations from those systems to develop new concepts in physics models. We study phenomena in
various scales, from intracellular processes, collective behaviours of cells and agents, to species
competition on an ecological scale, with tools from dynamical systems, stochastic processes, and
individual-based models. We also perform experiments using bacteria and bacteriophage (viruses that
infect bacteria) in our lab. The unique combination of theoretical and experimental research makes our
activity truly interdisciplinary.
T2 (YHERSR : #5t8H%) ~Physics of Matter: Statistical Dynamics
B WE Q0274 BV bz < BEN T2 IR OMBE A L TV D, FRICHIE, T AERYERRD
3 RIEFIRI) VX IVITEBEROL LA Y= T Ny FRFEEROBIEBGOBMBIS L i
VAR A PE 2 PR N ZOMENR ETZLMARRE THDH, I HIT, L SROBTFEANT, JE
M PHRICNAES D a2 R 2 iR T 28 2 D TV D, W, T DWF5ES T AL B
FWERTTH D,
Hisao We study physics of non-equilibrium systems far from thermal equilibrium. In particular, rheology O X X
Hayakawa(who will /i, ¢1yiding jamming transition of heterogeneous systems such as powders and glasses, transport and
retire on March, relaxation phenomena of quantum dots and quantum many-body systems, and the associated non-
2027). equilibrium statistical mechanics are our main research topics. Furthermore, we advance research to
VU, Tan .Van uncover universal principles inherent in non-equilibrium systems by utilizing the thermodynamics of
Harukuni Tkeda fluctuating systems.The main place of research is the Yukawa Institute for Theoretical Physics.
T2 (WEEEER  EFI1EHR) ~Physics of Matter: Quantum Computing
Al AT B FE B L OEFRE IOV TEY R L OMERE R 2 A 2> & BRI e 42 D 5,
Rz, BfitRERR, BEFA b~ —, B, B FEORIE, EXa27 2T
U REFFR, RERES T e Fa ARSIV HATWD, 172 25 TR IR P AT
FicTh b,
O x| X
Tomoyuki Morimae Fundamental theoretical research of quantum computing and quantum cryptography,
such as quantum complexity theory, quantum algorithm, quantum cryptographic protocols, and
foundations of quantum cryptography.
Research activity is mainly done in Yukawa Institute for Theoretical Physics.

) RADHKRIZ TH] BV TWDEERIT, 20268 F BT ETY, £, MOHBIZHOVTEH, MIRFEFE~ORBFIZ LV IR
HZEHHVET,
(SACRA) FFRRA& I —R
PoRE] % B8 mE

FREEA 1 dan  EirE, WP - THYETEHE (WEEE - 0Y) A O x X
FEREE 2 HiE  METRR, RS - THWMES R (WERE ) W HE O x x
FRERELS 3 B B YR - FHYHAEL (W) WS O x X
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BEF#% - /N FO¥IEZS ~Experimental Nuclear and Hadron Physics
A & I —=IBHFRELTONFE R, BFEERTH LR EOMR LG & LR
Ma {—F RaATDe VA= « JN—F > NiRur e WHEOREE L Tl & O
g = Ry ZNEND AT — MRV T R > T il & A 258\ A EAEH 0@k & if 3 %, BITE,
Tt A& J-PARC, BHAFRIBF, JLab(K), KBXRZFRONPEFEO MR ZFIH LT, LR O X 9 Z24F5e 2 ol
wh  BfA WCHEDTND, O FurBEEERONIE, O~ FuiiEs 7+ —7HLRADONTE, @)=
BH HEA BRI DITE, @A B L PR RZETH LIONA N—BORK LB LWV OM%E, @k
&0 MBI PE DL WR A BB O RO LUVEE L EE ORT%E, ©RERIED B
< BEALTZB LW R DO BRR,
Megumi Naruki Experimental studies of nuclear and hadron physics are carried out as quark-many body physics. We aim | '0) %
Kimiko Sekiguchi to understand the material world in different scales of quarks and gluons, hadrons, and nuclei, and how
Juzo Zenihiro these structures evolved in the cosmic nuclear thyntheses. By applying Quantum Chromo Dynamics
Toshiyuki Gogami  |(QCD) as fundamental theory to describe the world of quarks and gluons, we will reveal roles of strong
Masanori Dozono interaction at each scale. At present, several accelerator facilities such as J-PARC, RIKEN RIBF, JLab and
Natsuki Tomida RCNP, are used for the following research subjects; 1) origin of hadron mass, 2) quark confinement and
hadron spectroscopy, 3) nuclear three-body force, 4) hypernuclei and baryon interactions with strangeness,
5) nuclear matter at extremely neutron-rich conditions, 6) search for new nuclei in unstable regions.
E— L% “Beam physics
Fitz Bif BB L OEA A INEE & T OBEEREANPARE 21TV, TR A KB O I E O
& WE WKREFEAOHILICE T 5 RLERFEMEDOERINILEITO), BTFE—LE RTAN—L
T DRNLZEREDERGBERN, 3B LMY Y LIe REE—A A4 v E— LD I W EAiF DB %S
MEEED D, BEMVOETERY v 7 ERLERFEEN MG DOE T, B HrEE
\Z KD EMEESAMONIEZAT O & & bIT, BT HMIERGELIC & D ISRt 2 IR L
TR AT O, BAAVERY 72 AWT, BEFML ORI RE 2RO REEE
P LIZEEOHENE L. E8Y 7 OIHNEE1T 5, £, Wb B8 mg e vz
BERIGAEZ HEE L, BE—2 VA 7098 LW A8 AL T, N LER £ o
JEEBRAETREIC T DR OEA A FRY o VT EIFO LR L ED 5, OOt 4E L
T, IR, BRI, F6 K OMREIAVS BRI ER D MLk RO AME R E B L TV 5,
WFFEix, ALBRRGERT (RIR S v v /% R) et — A ) ) BHgt o Z — BB Nk 88 SZBRAR <1 T
DM, MBS U THELEFEFRIE — A7 7 7 MY —IZB W TEET 5,
O O x
Masanori Wakasugi | One of our research is an experimental research for unstable nuclear structures by means of the electron
Kyo Tsukada and heavy-ion accelerators to contribute to the studies for nucleosynthesis in universe and establishing the
equation of state for nuclear matter. We address the technical development in an RI beam production
driven by a high-energy electron beam, a manipulation of the RI beams extracted from ISOL, and an
electron scattering from the RI’s in combination with the RI target inserted in an electron storage ring. We
will address some technical development aiming at a nuclear photo-absorption cross-section measurement.
Another research is the precision mass measurement for extremely short-lived and rare exotic nuclei using
a heavy-ion storage ring. The research we will start from next year is a technical development for the beam
recycling in a heavy-ion storage ring. That is aimed at the studies for the nuclear reactions involving rare
exotic nuclei. These researchs are conducted in Uji camps and some of them in RIKE RI Beam Factory.
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WP St ) L= — & T BE T 2O EARBE 21T, Biicea e — L R ATIEOM
LIPS LT NEN L— P T 5 R MR RS B A O EBRITJE 21T 5., BIE. ENA
M B DWFFEBEICAEE L & b, LN OBBEZ PO 2 ED T D, OFFRAMERE O &
HEFEL =P =B LT 7 A N=L—F =D, @77 A~vITF—IlcLdat—Lr M
RAEDOHTE, @==a— Y /&R LR ZEA—2 BN O 72 0 L — P —I2 K 2 CalFlfiz
RBEOBTE, OBEMLTOZDOEEA T = 5 ML —F—DB%, ZhbO%EEHL
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Shigeki Tokita Experimental studies of new coherent light sources, laser-plasma interactions and other interdisciplinary | O O X
Daiki Okazaki applications are carried out based on development of high-power lasers and related optical technologies.
Yuri Kirita Currently, we are proceeding with research and development focusing on the following issues: (1) Study
of high-power solid-state lasers and fiber lasers with mid-infrared wavelengths, (2) Study of coherent X-
ray generation by plasma mirror, (3) Study of Ca isotope separation by laser for observation of double beta
decay that does not emit neutrinos, (4) Development of high-power femtosecond lasers for micro-
machining. Through these studies, we aim to develop researchers who can create new cross-disciplinary
fields. The laboratory is in the Laser Science Building of the Advanced Research Center for Beam
Science, Institute of Chemical Research (Uji Campus).
R FWIEZFE High Energy Physics
il FHEWEORRZL, &=L F—IEEROH T ERMR ., TS s 0 EEHEEE v
BE iR TR T D, BUEIX, =a— MY VEAWEFERT 0 27 b (T2KRRA—R—=h I FH
Roger Wendell T A= IA T T AXEL) | ST R EEOER T a7 b (LHC-
[T ATLAS) . FHESEAOFEHR 72 =7 b (GroundBIRD, Simons Observatory) . % L THT
A By FREESNE MNTY =7~ =2 RRTDERT n V=7 ~ (DOSUE-RR7: &) & %17
g LTV, Flo, fk7'm Y =2 MTET 2RI, ERE~DIGHIFE HIT> T D,
EE)I SEFE
LE BRI
(£ 8h 20)
Tsuyoshi Nakaya The high-energy physics group studies the origin of the Universe and matters using high-energy @) @) ¥
Osamu Tajima accelerators, underground experiments, cosmic microwave background telescopes, and other experimental
Roger Wendell techniques. Currently, the group is pursuing researches using neutrinos (the T2K long-baseline oscillation
Shion Chen experiment, Super-Kamiokande experiment, Hyper-Kamiokande experiment, and AXEL experiment) or
Tatsuya Kikawa the highest energy proton collider (LHC-ATLAS), observation of the cosmic microwave background
Jyunya Suzuki (GroundBIRD experiment, Simons Observatory experiment), dark matter searches using low-temperature
Miho Katsuragawa |techniques and superconducting quantum bits (DOSUE-RR etc.). Further, the group is involved in
Shunsuke Adachi research and developments for next-generation projects and medical applications.
(Adjunct Assistant Professor)
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FHEYIEE Cosmic-Ray Physics
1 il WD b FEARHI IR T b HIFZE « M ORI LEROMINZIE, T BRI Y
V]I REBH (77 v 7 Bm—n, PR, BHEERES) PEEETHDL, Y7 L—T1F, Z0
G BEE BLEHE | L5 AR RN EICHER T 28— RV ¥ =7 ThD X #. Vo ~ix, HHdiz Huv
) B BE TOBMEZHE L, BrLWFHROAIEZBHE L TV, BAKICIILUTO&=x
B JUF =TI T OB FEER & PIE AR A LT A, (1) 2023497 12T RIS - B
EiH P AROXRISM R, 20064F4TH EIF 0D T9E< ) 213U LT 5 XA LHEZ AV 72T X
AL R —FHBH, 2030FERAEADF S BT 2 Bfa Tk R OISR XA A —V v 7k
i) B (CHERT B X B OBIRE,  (2) ¥ a—T7 ¥y MERLIEMA L FH IR, NinjaSatfii R T
(EHE 820 O XL, AR TOHRMEA - I~ IS K 2 KEIEEAE, PHEFOFMRIE, T~k
N—Z MR K X B, ARBEEOEXM~ vy v s e, (3) KRB RMeV
B RIS L MeV T 2 =il A — 2 0 ZRHTEIC K D KBk 5E
BR, T OB LW =i A W 7o BRI B L oEFEFSE, £ oftl, R—ARX—TES
F& (http://www—cr. scphys. kyoto-u. ac. jp/),
Takeshi Tsuru Observation of deep space and extreme astronomical objects (e.g., black holes, neutron stars, supernova
Toru Tamagawa explosions) are of utmost importance for elucidating the creation and evolution of spacetime and matter, O O S
(Visiting Professor which is the most fundamental question of physics. Our group aims to create a new view of the universe by
(Riken)) promoting the X-ray and gamma ray observation of the extreme astronomical objects with new
Teruaki Enoto technologies. Specifically, we are promoting observational technology development and observational
Atsushi Takada experiments in the following three research areas. (1) High-energy observations using the Japanese X-ray
Hiroyuki Uchida astronomy satellites of "XRISM" launched in September 2023 and "Suzaku", and other X-ray satellites.
Kousuke Namekata | pevelopment of X-ray detectors for the Japanese next-generation X-ray satellite proposed to be launched
(Adjunct Assistant Professor) | jn the early 2030s. (2) Space experiments utilizing CubeSat platforms: X-ray astronomy with the NinjaSat
satellite, neutron and gamma-ray observations around the Moon for water resource exploration, neutron
lifetime measurements, and GRB studies, Solar X-ray high resolution spectroscopy, Lunar and planetary
X-ray fluorescence mapping. (3) Balloon experiments with a new MeV gamma ray imaging technology to
explore undeveloped MeV gamma ray universe. Collaborative research with other fields such as medical
science using this new gamma ray technology. Visit our homepage for details (http://www-
cr.scphys.kyoto-u.ac.jp/).
st IR, Nuclear Radiation Physics
WE Ak SRR DR S D v SRS X & D AR - BUELBLZ OMFZE. S BT
LR = BRBEDBAFIC K DI T8% vy R OHI 2 5 U7 Bt e 217 > Th 5, B RIGER
AR R TOMMEITH LT, PR E WD RN LT 78 AT 52 LT, BBl R o %
179,
BUELE D T 5 E 70 WF5EIE,
(1) JRFEED vy EFEMEIEC2 e — 1 v by BOAERRICBIT 5058
(2) 7V AR T £ OAMGROE T IRIB e £ O F R BEEITER T 5 75 v fE@R o
BB BIA L | i E AW B B~ 0 AR ke R B~ D s I 28R & 1T
Do ETRAEEy BOBEIHREZ G LT tEORRE & . Zha VoI L st &
179,
(3) MESCHERE 1% v MIESRIZN R (A AN T —3R) ([T Ko ibkoixE s Zh
& BT - BPEREIC £ 5 BUREIRA E Y LR =2 A7 /5 A7 EOBIE
T?%Tbﬁg&“fﬁ TOBREHML. T a AW EERGR I TE~ DRI HE & R D iH9E %
H fi& VD,
ET DS INI R K FE AR DR EHT Cd 5 28, SPring-8CKEKSE o i efiay = O O X
DR BT I,
Makoto Seto The main target of our laboratory is experimental research on fundamental processes and application
Shinji Kitao related to nuclear resonance scattering and absorption by synchrotron X-rays and y-rays. Specifically, we
Yasuhiro Kobayashi |study advanced nuclear resonance scattering and absorption spectroscopy directed to research such as
generation of ultra-high resolution coherent y rays and the application to materials and life sciences. In
addition, we are conducting research on the magnetism, electronic structure, superconductors, etc.
extending from meV to neV energy range using these new spectroscopic methods.
The main research site is Institute for Integrated Radiation and Nuclear Science of Kyoto University, and
we also use synchrotron radiation facilities such as SPring—8 and KEK.
Please contact us if you are interested.
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E— LS Nuclear Beam Material Science

BRI
B %

Akihiro Taniguchi
Minoru Tanigaki

WOy RG22 E ORI K0 A S 2 vE Rl 2 o6 5 & L7 s IC B3 2 0P %E,
BLOBEE Y 7 —7 % OB R - SIS 2IGHIFEZIT > T\ D, BIED TR
T3, ORLEE —LOAEKICET D058, ONLER E— L Z2FH L 7o S o Rt
HIBFZE, @RFEOEFOME THHL AL | MRE—A v b, BXMEMBE—A M, &
DEDY OEFEF & OBWHAAELERZFA Lz, v SHEEIAMHEE & JITh 2 FEFICREEZ D&
B Fikz o, EASHIEERFEOWE TICBIT 5 I 7 n 223y 7 RiE 2 i~
DISHATIE, @ Z N B ORIEZAT 9 12O OBUEFHMEHHIS 2T L OB%E & Z O3B ~DISH T
H5,

KROBORZHAEIT, B HICHERAEG I IR EATIC RS WD T EZAT 9.

We conduct experimental studies on the nuclear structure of unstable nuclei produced by nuclear
reactions such as fission reactions, and advanced uses of ion beams of short-lived nuclei for probing
condensed matter. Our present main research subjects are involved in 1. The production methods of
unstable nuclear beams, 2. Systematic studies on the nuclear structure of unstable neutron-rich nuclei, 3.
Advanced uses of ion beams of short-lived nuclei for probing microscopic states in matter using the
perturbed angular correlation (PAC) method, a very sensitive nuclear technique based on hyperfine
interactions, and 4. Development of nuclear spectroscopy techniques for the above studies and their
application to other research fields.

Graduate students in our group do their research mainly at the Institute for Integrated Radiation and
Nuclear Science.

MBS E — DB

10/13



B (R 2H) 7HEFEOHERVHARAR

SESHEFICOVTIE, RP4EZETHETHIHEROLE, HEEL TSN,

KT R HARE2026F4AAZDEEEENHRIT. 2025FNNARTHAEICEHLET

£EA B H R
- HEAE e+ ELemEe
BER ERFE | 2025 | 2026%F
10AA% |45 A%
HRROH

HHiFH. Theoretical Particle Physics

BTEOKERZ S T OB O, BRI T O LA EMEM B XU — B O,
Study of quantum field theory including quantum gravity and string theory.
Research of fundamental interaction of elementary particles and unified theory.
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Koji Hashimoto
Shigeki Sugimoto
Masafumi Fukuma
Koichi Yoshioka

Katsuyuki Sugiyama
Sotaro Sugishita
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Particle Theory Group, Physics II

A =
il E
Jefr HE—ER
Orig BT
Bl i
A EH
LT N
SN
i HRK

Tadashi Takayanagi
Yu Nakayama
Ryuichiro Kitano
Etsuko Itou

Hiroshi Kunitomo
Naoki Sasakura
Fumihiro Takayama
Seiji Terashima
Masamichi Miyaji

2) FHEMPLFRIIERT « FRFim s —T

Particle Theory Group, Yukawa Institute for Theoretical Physics
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Theoretical studies on nuclei and quark-hadron systems.

F L
GRS
&l ET
thE FE
Kouichi Hagino

Hideo Suganuma
Yoshiko Kanada En’yo
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1) Nuclear theory group in Department of Physics
For quark-hadron physics, based on quantum chromodynamics (QCD) and its low-energy effective models,
we study lattice QCD, finite-temperature quark-gluon-plasma, nonperturbative structure and topology of

Takahiro Doi the QCD vacuum. For nuclear many-body physics, the main research themas in our group include
. o . O O X

superheavy elements, cluster structure and collective motions in stable and unstable nuclei, and many-body
correlations in quantum many-body systems.

Hrm  FfF 2) HEUEWELIARISERT - R B R 2 v — T

e B A A RS Ry PREBIRTEND G - SEEDY +—7 - "oy - BHEO

ARE AEAR PR, SO R 3 ETFEE AW 2QeDPE, &7 /< U —IZ KD 72QCDE ZEHE
EOMAT. S DETFmO —MRAEE OMRE] & Z OQCDHHEL~DIS 78 EIZ O W THFEZ D T
Wb,

Yoshimasa Hidaka |2) Nuclear theory group in Yukawa Institute for Theoretical Physics

Masakiyo 'Kltgzawa We are conducting research on properties of quark, hadron, and nuclear matter at high-temperature and

Yuya Tanizaki high-density, which can be realized in heavy-ion collision experiments and cores of the compact stars. We
are also investigating properties of QCD in medium using lattice field theory and quantum computation
techniques, QCD vacuum structure based on quantum anomalies, general properties of quantum field
theory and its application to QCD physics.

KA IRE ~Theoretical Astrophysics
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Takahiro Tanaka 1) Theoretical astrophysics group, Physics IT

Taka§h1 Hosokawa The main focus is on theoretical studies of the origin and evolution of space-time, matter, and celestial

Naoki Seto bodies in the Universe. Our research also covers all phenomena that occur in the Universe.

Yoshiyuki Yamada
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Antonio De Felice

KE &EF

Masaru Shibata 2) Astrophysics and cosmology group, Yukawa Institute for Theoretical Physics

Shinji Mukohyama |We conduct theoretical studies on the structure and evolution of the universe, high energy astrophysicsl

Kunihito Ioka phenomena related to black holes and gamma ray bursts, gravitational wave astronomy, spacetime

Atsushi Taruya structure created by strong gravity etc, including studies based on numerical simulations.

Antonio De Felice

Yoko Oya
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