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E1 BERWEPEE E1 Condensed Matter Experiment
E1 (EAEFHHE) ~Quantum Materials
AR E MSAHEAEH LA DB RTITAMET T A LIFRRDIET = b IR RE R & 705
e #1E Pk & fEOfn 82 & MRS 5 B THR N B S NS, BEERTHEIFRETE, 2
(7) FOMRBRICH LT, EBRRERILMOSRMEEY . AL EoMmBEENRE L
T, IFRERTBEN 2 & = WIRBEE A 1L U & T 5 B T RERIREC & TR RS 2 ©
Hm ) R BB R OB A a9, (R - SREES - mE T T, BIREREEE (WR) RED I
7 v JIEZ LIS, BRI, BER S0~ 7 2 flE BTV, EOWEEMEZ I SN LT
N\
' li(;&:izmmnk/\",_:?f RN = L+ httmodloa cnnhen bonta o an inl
Kenji Ishida A number of interesting quantum phenomena, such as non-Fermi liquid behavior and unconventional
Shunsaku Kitagawa superconductivity, often emerge in systems in which electrons are strongly interacting with each other. In O x O
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
E1 (2FEHMHEWME) ~Quantum Condensed Matter
SR HE i R DO T%xt/mrfg STl B G, FRCE TSRO RICB T SR 1%
il E— TRIPE % EERENARI 2, AR b o VBRE & 5 %ﬁi VAR —EilAEbED 2
LT, EIRE %‘fﬁl DL, B RRE CEEMIEHEEIE T D, &4 2ET—<iE, (D
E L SRR A R, (2) %%X EURICBT HRE, (3) #k-T 7 1
Ty —iiR, @) FEERKCRENEOEFRE, 6) BEVEREDZDOEELE, (6) Eif
DS E &M 28 LWOEH Tfifﬁﬂ)ﬁﬁ)}ﬁ BRETHD, UTONEEDOYV T T X—=TH %
Mo Z &, https://kotai2. scphys. kyoto—u. ac. jp/index. php
Yuhki Kohsaka We experimentally study exotic quantum condensed matter phenomena exhibited by electrons and spins o < «
Yoichi Kageyama 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
E1 (EER¥EF) ~Low Temperature Physics
ferAR B # f&‘lﬁié:m \Tfﬁhéifﬁ%%ﬁ? - RO R T X B AR, IR T S R A SRR
A BH—ER Th Y, ST I T 2 HERWIERETH 5, ﬁi NHORITINT, bR
FALTE (20255 | = P VIZIEE W72 %%ﬁ B, v 3 T FRIFICRE SN DB ek D EBLR B S
12H) TnD, AOEECH, dB 7R, TR, G PR fL L LI BREOR A L
[ fk. 3He - AHeDEFT %#éﬁ EAT D, WHEFIEE LCiE, BT - BRsigE. 2
AFRPE, BRUCEREITINA, HEKIGHER E2BET 5, Zhbicky, &%
PROFRIZH H¥ RE’#&%E!E@E!&@F% HEd,
Yutaka Sasaki # Superconductivity, superfluidity, and quantum spin liquids that emerge at low temperatures represent o) x x
Kenichiro fundamental ground states of matter and are central topics in modern condensed matter physics. In recent
Hashimoto Expected |years, these systems have attracted considerable interest as potential hosts of topologically nontrivial
start date(December 'quantum states and exotic quasiparticles, such as Majorana fermions. Our laboratory conducts research on
2025) superconductivity and quantum spin liquids in d-, f-, and n-electron systems, as well as superfluidity in
Akira Matsubara helium-3 and helium-4. We employ a variety of experimental techniques, including measurements of
electronic and thermal transport, thermodynamic quantities, electromagnetic response, and nuclear
magnetic resonance. Through these investigations, we aim to uncover the universal principles underlying
quantum many-body systems.
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E2 NX=FYWHERE E2 Optical Physics
E2 (BFH%E - L—H—2%F) ~Quantum Optics
mff PR L —Y =5t & W7o PR O AT - B ERAIAREERICHEAR L, 7RO T
A PEIT FETRHIES FTREIC 72 Y . £ OMBUT VD ERL A RFFHTHAABRICE TH LA TND, Fxld
B R BICA v T AE LR FICER L, FOR—Z « TA i aZ A BT =V IR L
HESR PN OB R R E iz, BiLnWT 7 e — I KD BRI - BHl - SO
FERAFIC A2 BB L T\ 5, BUEEITRONET —~ 1L, (1) K PComMBaR 2k
AOWFE, (2) EFRRBIREEIC LD H A% RO OB & FIE OBZE, (3) ks r
HOEE A2 W TOEEDIROBE SV I 2 L—F =D, 4) U RV T A2V
TEBEOHTE, GBI LD MW OMIE, RETH D, ol x| x
Yoshiro Takahashi By using ultracold quantum gases of Bose-Einstein condensates and Fermi degenerate gases of neutral
Yosuke Takasu atoms, we experimentally study quantum control, precision measurement, and condensed matter physics in
Koki Ono a new approach. Recent research topics are (1) study of strongly correlated quantum many-body physics
Shintaro Taie 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.
E2 (Jt¥tt) ~Solid State Spectroscopy
o g BT, BEASVAL—F—HRT T VYO EHTTBICESR L, A ETRAR» -
B 7o SR I T C O (R E O BRRIECFR PR AL SN R > TE T D, Tk
FETE (20254 (F, 2D KD REFIOICHEAMT ZEE L T, FEECH -JFFBIWE, 7+ b=y 7,
117) A 2B OILEIRER IR B A 95 & & bIio,  TERES T COIREm Iy LY
WH A DREBHIIFEZ BRI L TV D, L WEOHAFERZRMA L THrar kWit 25l & T FIEP
[TV ZAUCTE LTEWEROER bIT> T D, HFET —~<iE, (1) @mENSICR T D EkDIE
FHSPEDMREY], (2) BE NNV A L—Y— &2 B Eml RS R O, (3) T T~ L
Yt a W H RO, (4) BT EOMIE, (6) HERICEIT D T2
EROBFHR—FB—RA « TA v ad A V- DR, RETHD,
Nobuko Naka In recent years, the technology of ultra-short lasers and terahertz light has made remarkable progress, @) X O
Yosuke Minowa revealing unprecedented ultra-non-equilibrium physics and order formation of solid materials under high-
Expected start intensity light irradiation. We make full use of such state-of-the-art optical technology to study the excited
date(November state dynamics of semiconductors, single-layer materials, photonic crystals, and metamaterials, as well as
2025) "non-equilibrium physics under high-intensity light fields". We are also looking for ways to bring out new
Kento Uchida physical properties by utilizing the interaction between light and matter. Specific research topics include
Sosuke Inui (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.
E 2 (FGEREIEAMME) ~Optical Materials Science
[FRE PR T ) W RORE SR B IR B & FR OB (G i & RS0 S tin L — W — 23 e B i 4 i
BITDILITEY, EMERFEORLEH LT & b= ZAFROMEZBIEL T2, =
ARPFEIEIE, (17 7~ (THn) R HRIDERD L —F — @S & 5 E ko 1
IRREDHE & AT R 72 L OIERIR I EBR ORI, (2) A2 ~T ) 7 ARE TR L
2T TNV EY - BRI R 2B - A IR, G)ERO Xy U T LR R E R L
7o oL - HIRER . (4) BB I K D MR - BOMIMEDORIZE, (5) N
TACBER T T AT A NIRRT E OB LD ER KIS EMAE - T NA ZADOE, (6) R
1oy R THZ-STMEAR 7 & OB BN ERE OBHFE, 7R ETh D, BT, & L TRARFZERT
(FIRx v %R) TIT D, UL FOHFEREDWeb— H, B D = L :https:/physics kuicr.kyoto-
u.ac.jp/
Hideki Hirori 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://physics.kuicr.kyoto-u.ac.jp/
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E3 #MHREER E3 Complex Systems Experiment
E 3 (FHRAIZWES) Physics of Disordered Systems
K TR B iFk“)E’rﬁL Al L, BB E VIR EHNRRICE 2 2 OB R H D, K
SFTIE, ZOXIRBZOET ALY 5 DREETRECTHEIAS LD, EFRE
T AR AR & b SRR RS 2 BF G L LTI i, Z oMl s, o
o b o R EOFBRTFE 2 ME LTI 5, BARRICIE, &R e RER I X X X
B DREGIB T ORRIEERS L0208 A F I 7 A FHBO R E - IRRE O B EELH]
Kiyonobu Nagaya |72 & &MY Eif 5,
E3 (BZEMF - £@miE) ~Active Matter Physics
JEES 7 T I T 4 T~ Z =R B A M B OB R RIS D NS D 72 0T,
NX AR V 7 b= 2T DRI - ZEMI 72 B CHRML D A D = X L2 BR D MERH D, K
A S il ﬂ»f L, AL AR MBSO KHR RRFEE AN TY e —F LT
%, BRI T —~ & LTS FE — 4 — D). WESCan A P12 EOHE O
W44 F I A, MREB OB 1%, DNAF /727 /) ry— BKObLONERERD D
(http://www. chcm. scphys. kyoto—u. ac. jp/) .
o O O
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/) .
E3 (V7 hb3a2—1¥iEE) ~Soft Matter Physics
WA M # Y7 b= Z =B AR TR, W - S anA Rz Vary s ZURTH T
CIERERED, VT kv H =" LRSS N5 WE O SRR 21T 5 T
%) AoRCix, (D) RiiEgie~Taley 7 h~2 =850, X n‘%l_li‘ﬁ B E
T2 T ) BB RGN, (2) BhRLEEL - KL - LA e -7 t Y7 b=
Z—DEAF IV A, 3) RERFOZEMARES L LTEET S, =abL—4,
(4) WERNOT )7L I s ninby s nE T“B%J%tl"]é:f%ﬁﬁ‘é f:éf)\ B A — P
Z2RILTAMALT 5 T4 O THMEE) 7 LT X 545 T TOWENH OBRREERE, (6)
anAf RpWHRENTT A - TLVEDOET VR ERZTYMERBLA I = X L& B85 2 Hk
BEFEBR E DT —~ 2T D,
WA bR 2 L FENE ORI OV T, TR —AX—VEBBOZ L,
http://softmatter. scphys. kyoto—u. ac. jp/
X X X
Jun Yamamoto # The Soft Matter Physics Laboratory experimentally investigates the fundamental physics of “soft
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 (ERI4HES) ~Dynamical Biophysics
i IEM EEE - V7 M~ =0 EI I a - T AT — VO - XA T 7 AR A AR
FE A AER & L7 EBR B LORHRIIE 2TV E T, RIS HGELEE, XREELIE . K Ol « D ERmIE
Jile BE3k WEZFBE LT, ZU\VH, Bk, £00DESEOEIRONE - XA F 3 7 i )
BHH BT 2L, M B OMBIOBME A A i L3, EBRITEIEE I BT (klﬂiﬂ?
SR IRFAFRREIRET) TATUY, G R/ — i as wfﬂ%%ﬁﬁz%ﬁ LW e (PF@ KEK)
IEF/ NI R PARC/MLE,  BURCK =AM HERE ZERT ch k7 AL JE R (ISSP@ JRR-3)  ABUMAH wf&
SPring-8, ILL (77X A) . ANSTO (A—2A k 9 V7)) 7zl EWNSoERFAMERE S I
LET,
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 o 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/MLF, 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 =ZFYHERT1 Condensed Matter Theory
T1 GEMERIEM) ~Theory of Condensed Matter Physics
P B AR ®)J/£%ﬂﬂb‘f B R BRO BRI 21T O, v MR, BEPEIR, ifﬁﬂ
A @t PANMERETR EOBEF RPN LR RBG w2 X 7 v BRI %ﬁ#ﬂ’i‘é S5, midE
EETE (20264 |{RIGIA, @\Q?%M@T\ i~V 7 L3, /Afﬂﬁ%w@c SIZHN D Frar B inE, ﬁméﬁfh&%
4H7) 03%%;. Mg & £ B L LT, BEFZERITH T HHERCH ' FHOMME & BLERRIIC
th I # KT D, IV mpEIREEE Kk U7 ORFFEITIN A, AHEER IS Hﬁ5ﬁ$ﬁ?ﬂ3%é“@—ﬁ®ﬂ
HHOTET NORNRIRE | w7l & IFZEREH & 95,
A B S VAN
FHE E#H
KIFE BEA
Youichi Yanase We theoretically study phenomena in condensed matter physics using methods of quantum many-body o x o
Takahiro Morimoto |theory. We analyze phenomena in electronic systems such as Mott insulators, magnetic materials, and
Expected start topological insulators from a microscopic point of view. Furthermore, we study novel phenomena related
date(April 2026) to superconductivity and superfluidity that appear in high-temperature superconductors, heavy fermion
Ryusuke Ikeda # systems, liquid helium-3, ultracold atomic systems, etc.
Tsuneya Yoshida |In addition to our research on microscopic aspects of quantum states, we also study universal aspects such
Robert Peters as the effects of critical fluctuations associated with phase transitions.
Masaki Tezuka
Akito Daido
T1 (MEERER  BBRMWE) ~Physics of Matter: Condensed Matter Physics
ek B VR O B BB R 2T 0. BTN, BRSO AREIDINA . BORER. H
P £ B FIE, Eﬁ%é)? LT & TR E R OB Tk E EEFEL T, MHORTS
H B Fe7a M ORJEIS ﬁ%*&#@@@?&ﬁ@%ﬁ?ﬁ?o BRMICIE, bR o ol iRk - 8
B fREE, FRRE /77/1/$E TRESNDHA T*Eki@&ﬁ@féi?fﬁ% ﬁ{kfcﬁéxfﬁkﬁi%
T7IAL—Y a CERFORORETHRE, BTSRRI O B 22 & OBFEICER Y A1
To, ET= DML TTITEMBED B F eI TH D,
. . . . 0 0|0
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
Ken Shiozaki and statistical mechanics, we aim to understand universal physical phenomena in diverse natures of
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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B ffl - B AX—U— FIC LR EBIR 2 Bk 2, @5 SROBIZDORRICE
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Fox ORI N—TTlE, WEOFEZANCAEMEMRZIHRE L, F-4EMROED
WEBLTHLWYHEOMEZME TS Z L2 L T T, MNP R8s 1
FEELHE 2 DML 2 R RS, AR O EAER & ARRZR SRRV E S % 515
W2, R, HERIRBE, =— Y2 b R—R - ETAREOFEEME S THZELET,
7o, MECAN 7 TV A 77— (EICEET U 4 VAR) BESTZERBIToTHNET,
B & EBROMAIER N SRR R ZENEEND Z L ZHEELTWVET,

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 (WHERR  Ht3AH%E) Physics of Matter: Statistical Dynamics
R 52027 | B DIl < BN FAROBEADIEL T 5, BICHIE, 77 ASFEARD
I FEERI) Vv 32 VBB E AL LA D O—RRT Fy FORT S EROBEHEOBMES - 2 h
VA A VZHE D PG TR ORMEN T DM AR TH D, SHIZ, Wb SROMAFELZ L
ML T\#ﬁ%%KWE?%%@%&%@%%%?%H%%&&T%% W, 72 DHFESPTE
EHED PSR TH D,
Hisao We study physics of non-equilibrium systems far from thermal equilibrium. In particular, rheology O X (@)
Ha-yakawa(who will including 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, "lian lend 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 (YHEEBR : EFI1ER) Physics of Matter: Quantum Computing
FRAn T HFFRB L ORT %5%0”>b\’f¢%ﬂ¥ﬁﬁi5J:tﬁﬁ%%%ﬁ%ﬁﬁéﬁiiﬁwﬁﬁb)E)ﬂi AT e 2 D 2
B, BEETRERMGR, B FAT by — BN, BETROMEE, kX a7 s
J U REFFE, &S 7 e barz IR MATH D, T2 20 EE AT Ay ey
WERTCTd 2,
(@) 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.
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BF#% - N\ KFOUYE= “Experimental Nuclear and Hadron Physics
A A=V BERRLELTONRRIR, PSR TH DI ROMN A5 & Uiz R
o -+ WREAT D, 24— « Zh—F v nFur, Frgen s WEORBME L Tl L o
g = BIfR. TNEND AT — /TN TR - 24t 2 RA 558 O A ®uﬁ%ﬁ+%‘}‘éo e
el HE fE. J-PARC, EEBFRIBF, JLab(K), KBRKFRCNPHEOMEZZFN LT, LLFO & 5 2017
B ZHLCHED TN D, O Fe AHEEFEONIE, O Fetigs 7 4+ — 27 M Cidd ot
EH B 915 @E{M‘Z)J@B?%E‘ @A R L PR RAEGLH LA R—E OB L LME ) OFF
n\ G F &0 R PO L WO E O F o8 LU ORRE S R ORE, ©%
TEREE N & 3 < %M’Lt)rﬁ LWEFE O,
Megumi Naruki Experimental studies of nuclear and hadron physics are carried out as quark-many body physics. We aim| o o) 'e)
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— LI Beam physics
rir Bl B3I L OHEA A Nl & 2 OBEE R IE 21TV, JoR A ROHER O
Bmo BE OIRE S FEAXDOESLITE T 2 NELER FREBIE O RN FEETH, EFE—h&E R4
N & T HRLZEREOER BN, B XOWY B LI ARLZERA 42 B — L OHY HL \&
WORRMFREEZLED 5, BEMVOBETERY v 7 L REER T IZIENEHAGDE T, &
BRPERCELIC & 2 BRI E DM OMIEZAT 5 & & bi, BT HEMIERELIC X 2 eI BENT
st Hig Lkﬁzmﬁﬂﬁ’%ﬁ 5, BA A B L7 NT, B E o T BT 7R
DARRER TS LIEROENE L . #8Y » 7 OIANEEIT 5, £7=, Mid e
Frn & W T BOGIEIE % ﬁ?a L, BE=2UHFA 705 FHLOERAEAL T, A%
TEJR P EZIR L DEJE IR & FIREIC T DR O EA A L ERTY v 7 BAR OB 2 1D 5,
LD EE LT, JJDBE%%‘ BEEELANT, 6 L OMBIR VG AT ZEIC B Y ek iR D ABF
BFRlEHIEL TV,
WFZEiE. ALEFTERT (IR v /3 R) Sl e — A0 Btk o 2 — R I Eas BRI
THOMN, LEIE U TELEMEFRIE—L7 77 F U —IZBWTET 5,
0| O O
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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RpHH A ) L= — & AU BT 2R RN R 2 ATV B a e — v MRRAETFED
SN ) Bth & T e L——7 7 X< A EHR R B Rl G O ERIIBIZE 21T 5. BUTE,
MiH B WA DIFZEREBIROA 2 & & b1, LU T O 2 P e 2 o T 2, O FRSMEER
O g ) B AR L — A ki0774ﬂwvﬁ%wwﬁ%‘@f?fviiwtiéntwv
Y MERBEAEOHTE, @=a— U EHB LN ES—ZRERRODO L —F—
B Calfl LA BEDATZE, @RSBEIMT O D OEmM N7 = b My L —P — ®%ﬁo;hgwﬁ
EaE LT, ZAD ORI 9 4y BRI 72581 o0 BRFSEIC B 0 #LD DA %EE DB R A B
FELCO B, BREIFTIHLAERIERT (T > /S 2) St — A7) Rty 2 —0 L —
F—REHCh D,
Shigeki Tokita Experimental studies of new coherent light sources, laser-plasma interactions and other interdisciplinary = O O O
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).
HHFWEZ  High Energy Physics
e Hl FH LB ORI L . m TR — g T R T s O R siE w
S ) WTHIET 2, BUEIX, =a— M) 7 &HWRERT R =2 b (T2KRA— "= I A4 H
Roger Wendell FTNANR=DIF BT, AXEL) . EETRAX—B T EEOFER T =7 b (LHC-
B FRE ATLAS) . FHERBIHDFEHR T 7 =7 & (GroundBIRD, Simons Observatory) . % L T
AT Ty NIRRT A N T ¥ — 7 ~ 4 — % T 5 ER 7 1 V= 7 b (DOSUE-RRA &) %
g R BITL TS, E£/o, k7 v Y=y MTT 2BHRBHIER, ERE~DIEANEHIT> T
[EFLIESE W2,
The high-energy physics group studies the origin of the Universe and matters using high-energy
Tsuyoshi Nakaya accelerators, underground experiments, cosmic microwave background telescopes, and other experimental| QO O O
Osamu Tajima techniques. Currently, the group is pursuing researches using neutrinos (the T2K long-baseline oscillation
Roger Wendell experiment, Super-Kamiokande experiment, Hyper-Kamiokande experiment, and AXEL experiment) or
Shion Chen the highest energy proton collider (LHC-ATLAS), observation of the cosmic microwave background
Tatsuya Kikawa (GroundBIRD experiment, Simons Observatory experiment), dark matter searches using low-temperature
Jyunya Suzuki techniques and superconducting quantum bits (DOSUE-RR etc.). Further, the group is involved in
Miho Katsuragawa | research and developments for next-generation projects and medical applications.
BT E D 8/13
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Makoto Seto
Shinji Kitao
Yasuhiro Kobayashi

UV 550 5 L% A C O BITER L I H IS 2 M LT B, (1) 20230F9 01 1CHT S
FH L AROXRISM 2L, 200548475 LiF o T48< ) 23 U &9 2 XER U2z A
P V7B R AR —FE B 2030ERGTOIT B i % TR O LR H Ik X A0k
1195 BRI A= DU VRTINSO, Q) Fa—T Yy MERLIEH L FEHE
(5 B) 20 B, NinjaSatfiff Co XHEIHIC, AL CTOHRMET « 7 ~IC &5 AR, kT
DFFMPE, I = —Z ML KB XBEE 28N, A REE X~y v 772
Lo () RBARMV B v HRILEEPIL T << BIL MeV Trvffif 2 —2 2 7
HEIT X D ARBLIEIR, = OFF LA o~ Sl % 7 B e 9 8 & 0 e BTE. %
D, HR— 2= %M (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, ©) @) ©)
(Visiting Professor which is the most fundamental question of physics. Our group aims to create a new view of the universe
(Riken)) by 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 Development of X-ray detectors for the Japanese next-generation X-ray satellite proposed to be launched
(Adjunct Assistant Professor) i 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 Nuclear Radiation Physics
we o S FAZ 7 B IS S D y MRS EXHRIT & D 5 EZIRb L - WOELBL SR D RIFSE, é IR
e = BREEDIAFIC L B IRT% v AR iR Ol 2 )5 1 U7 S e 217 > T %, %;ﬁ (i
NP BT %Zé%'f TR LT, JRFEREWVI RARDEFENOT 78 RAT 2 LT, Hl-kBLOM
HzATo,
BUEHED TV 2 FE W78,
1) FRFED y BEHFGRHECa e — L > by BOAERICET 505
(2) 7V T E OAEROE KB L OB BRI N 2 515 v B
DIEMBERMER & Ziva A7z R0 5~ OIS TR0 BN R B E~ OG5 Rk &
ﬁ; FRR Py MOBRDMHELZICH Lo RO L. e IV 7o 3BT
JEEAT D,
(3) MESCBEIFF1% y BRIRIGRIAN R (R AT T =508 IC K 2B kDB L =
R T T A - REMERAIC J 5 BUREIKO A B2 k0 =2 X7 5 A7 8 OB
;?ELE T %’Ti LHG ML, T E O T BERERPENTTE~ DI TG & 72 D058
A W5,
%giﬁ%%ﬁ IR RFE AR T AR ZFTTH 5 M, SPring-8LKEKEDOHA MR O O | O
DF! 179,

The main target of our laboratory is experimental research on fundamental processes and application
related to nuclear resonance scattering and absorption by synchrotron X-rays and y-rays. Specifically, we
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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Akihiro Taniguchi
Minoru Tanigaki
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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.
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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
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Tadashi Takayanagi
Yu Nakayama
Ryuichiro Kitano
Etsuko Itou

Hiroshi Kunitomo
Naoki Sasakura
Fumihiro Takayama
Seiji Terashima
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Particle Theory Group, Yukawa Institute for Theoretical Physics
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Theoretical studies on nuclei and quark-hadron systems.
U 1) WERsE TR - R R AT .
EH OBR JA—7 s Fu e LT :t wErAE QD) & ZDAMBIC LS &, kKT
A fE =Y Hi, ARBECOY 4 —2 - J—F v - 7T X< FEEHIOACD ITEOME & -
s 5 Fao— i POMEE D TN D, BT SR OHIZEIC I T, HITRAERSUE 21T L
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R SlC oW THIEZ D TV D,
Kouichi Hagino 1) Nuclear theory group in Department of Physics
Hideo Suganuma  For quark-hadron physics, based on quantum chromodynamics (QCD) and its low-energy effective
Yoshiko Kanada En’yo | models, we study lattice QCD, finite-temperature quark-gluon-plasma, nonperturbative structure and
Takahiro Doi topology of the QCD vacuum. For nuclear many-body physics, the main research themas in our group o o o
Hajime Togashi include superheavy elements, cluster structure and collective motions in stable and unstable nuclei, and
many-body correlations in quantum many-body systems, and equation of state of nuclear matter.
A i 2) EIEPMEHAT - RPEER I A —T
Jeis IEWE A A EEL AN l\f%%%f%ﬂémm CEEBEDY x—7 o~ Fur - BWE
i ARTR OME, BTHOERPRTIHENTEL AWZQCDmE, &17 /< U —ICHES7-QChE
/%%u_@ﬁﬂf BORF RO —AREEE DM & Z OQCDHIEA~ DG 78 £ _owﬂﬁ A it
HTWND,
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.
KIxMIEZ ~Theoretical Astrophysics
Hf Hih 1) #@fi%ﬁﬁ B - RIS P E
MBS TR LRz W, fﬁW)t{ﬁ EleoMmiEzEE L, FHTEZ 2560
WS SIS s
e R
Takahiro Tanaka 1) Theoretical astrophysics group, Physics II
Takaghl 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
fm R 2) FMEMIEMITERT - RIMEHHZE T Vv —T
mil FE FHOWE L L, 7T v I R—, B~ —2 MEOFREIRKRBRS, B R SCUE, Ol o o
B2 L SRV O LB T RFER S SIZOVTHIEY < 2 b — 3 V2SO EERIE 21T
(Y 7o
Antonio De Felice
KE &1
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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