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PR E MBI T 78 > 2 —id, WITEIR DS g 22519
LHMEDOAIKZHNWE T 5% Z—TdH %, YL
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HAIKTHEDWET, K TLIE THRWIIE DY PEfRI K
ROMFER L, EERTERYID INTHED S YEHIZ
U CTHYEZ @RISR T 2080 1 7 )V OE 7%z H
59, INSORREWEAMYII 2 =7 ¢ IKJL<EITT %
LLBIT, B - Bl - TS ICEIS % REILER 2 S 7
FRBEEE T D, TNHOWDAZEL T, WHEK
2179 ENN DS 70— T OFEHEMLR L 75 0 . Pikige
DFT R Z Y0 h < s/ 7aWERE T2 7 Ak« a7 2
1A ) OFERICHINT %,

The Center for New Materials Research advances condensed matter
physics through the discovery and creation of novel materials.
Through diverse and complementary approaches, including the
expansion of material systems under study, the development of
new materials design methods utilizing supercomputers, and the
establishment of capabilities to investigate materials unstable in
air, the Center aims to establish an efficient and integrated cycle of
materials discovery. The outcomes of this cycle are broadly shared
with the materials science community, while the Center also supports
joint research through seven sections dedicated to materials synthesis,
characterization, and measurement, serving as a collaborative hub for
domestic and international research groups. Through these efforts, the
Center contributes to the discovery of next-generation perovskites, a
powerful class of materials that opens new directions in condensed
matter physics.

V2 —K HEEX Fhdh
Leader OKAMOTO, Yoshihiko

ISSP Digest 2026



Iﬂ zlK m %"'cl.‘ % Okamoto Group

2T — X Research Subjects

RpStig BT BIG « S5 R TRRGE 2 R 9 RS TEE A DT
PR

Exploration of new materials that exhibit novel quantum phenomena and
innovative electronic functions

¥iard - f & RWEORH
Exploration of novel d-and #-electron systems

CAVASY s mat/ld AN /NN R R AL (VA

Establishment of methods of discovering novel materials with outstanding
electronic properties

Bh#L KEE PEAER

Research Associate
OKUMA, Ryutaro

g ME FEhE
Professor OKAMOTO, Yoshihiko

H Course
FEEMER
Adv. Mat., Frontier Sci.

BB ORI, YEOWEZ RS 20 Yt
OiEfbic kE L EHIRT 2N A D, WA DR IV—T
TUE, oz TESS0 B2 78 TREE 2 R S S e R
OHMEOHRZHIRT. BESEZ ZTHEBI LS Z D
IZ, HoWEICHREBTEYEE NG E LT, BIRE, .
TV —25 T E L ARREERAE B 2 T S A N L—
vay, bRaY— AEVIERSG & Vo TR I —T —
RERIA GRS, SEIERARTEEHAG DY
BIAZRITS C LIC kO COHAEZERT 5, BIAE., @
itz UZah b @M i NS 2 & DFE . Ze(K
JICHERRE WA ZHE RS T & T KON THiA
TERWIEEZ & DFBREAR, @8R T )V F — 2 s
Kl TNFETIKHEVEFALE VORYEE DX S HHa it
RZET %,

I @EIE CW206 |1THBVT BIEZEFD " DF " ol

Regular-triangular “molecule” formation in a cubic material CsWOg.

https://www.issp.u-tokyo.ac.jp/maincontents/organization/labs/okamoto_group.html

The discovery of new materials has the potential to drive advances in
condensed matter physics. Our research group aims to discover novel
crystalline materials that exhibit outstanding quantum phenomena and
innovative electronic functionalities. Focusing primarily on inorganic
compounds containing transition metal elements, we explore a wide
range of materials by combining various synthetic methods, guided by
key concepts such as superconductivity, magnetism, energy conversion,
electronic degrees of freedom, volume-related functionalities,
geometrical frustration, electronic topology, and spin-orbit coupling. For
example, by creating materials that possess high symmetry yet complex
crystal structures, or those that realize ultimate low-dimensionality, we
aim to discover unconventional superconductors, high-efficiency energy
materials, and novel spin systems with unprecedented spin arrangements.

ERTRVAEEHMERE
Ta4SiTes,

NYFMEMRE | — R T 7 T IVT — IV R &

A thermoelectric material for low temperature applications: one-dimensional van der
Waals crystal TagSiTes.
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’g ﬁ m % % Hirose Group

HiZE T —< Research Subjects

IR LREE OO G HERETE ) T O ARG & IZRE
Synergy of Theory and Synthesis: Rational Design and Realization of
Functional Molecules

REEREEEDE OV ()b 1 RO AL & MR EHEEE
Chiroptical Properties from Unique Structures: Creation of Chiral n-Conjugated
Systems

B 5 FAERNC K AR © BRI 17 —F 7 7 F v DR
Emergent Functions via Assembly: Construction of Hierarchical
Supramolecular Architectures

SEGICE QYIRS D - BRI - T A RIS R D < B
BT
Science of Field-Responsive Materials: Functional Design via Light, Electric
Fields, and Mechanical Properties

AHE R RE
Associate Professor HIROSE, Takashi
I Course

HREMER

Adv. Mat., Frontier Sci.

[5EAl & TFIUT 1] &, BRABICEBHICHE SN
ZAEMORFINENGE TH 5. AR TR, FIERZZ LR
BHEESKZME L, MBOSB AR RS 7 EERHT
T T KMRDNE - B HEEEZ H S FRT s Y A pkic #k
ATWV5,

BRI, Fro A AR i k9 2 Pvy HOMO-
LUMO Fx v 77285007 A Y =0, @ xR GEIRE
ZRTF TV TMEL B R IS E 2R 9 i,
s S (8 0 TS B R D RESEIC & B A ¥ o R I da fafiif g D 92
Bz, #ELYEOMBEZRRAT %, [0 TZEEKCT
P v, WaeRgIEHT ) T LAREmO I, B
TOOEBHEICESE T, FIVUT 1 ENGINEZRE L
e RO TR Z BT %,

RUIVIROBFEEERT LIz 3R S EARD Fo BEITHEL HOMO-
LUMO F v v FICHR T ZERANEEETR L. EEUFSIVHFELTOIN
AR E NS, [Nat. Commun., 13,1475 (2022)]

Featuring a polyene-like internal structure, this m-extended helix exhibits a remarkably
narrow HOMO-LUMO gap and near-infrared response. It holds great potential as a con-
ductive chiral molecular wire. [Nat. Commun. , 13, 1475 (2022).]

https://www.issp.u-tokyo.ac.jp/maincontents/organization/labs/hirose_group.html
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Inspired by the fundamental structures of life—helices and chirality—we
are dedicated to creating innovative materials that drive next-generation
optoelectronic functions.

Our group engages in the design of multifunctional materials centered
on unique helical n-conjugated molecules by synergizing computational
chemistry and precision organic synthesis. Specifically, we deeply
explore the critical correlations between molecular structure and physical
properties. Our research highlights include the development of molecular
wires featuring remarkably narrow HOMO-LUMO gaps derived from
distinct electronic structures, and chiral materials that exhibit highly
selective responses to circularly polarized light.

Furthermore, we extend our exploration to mechanical and magnetic
functionalities. This includes "molecular springs" that exhibit non-linear
mechanical responses to stress, and the realization of spin-selective
charge transport via the construction of hierarchical supramolecular
architectures. With the goal of "tailoring molecules at will to unlock their
full functional potential," we control materials from single molecules to
organized structures. We aim to pioneer a new era of molecular science,
with chirality and field-responsiveness as the key drivers.

KIBIERTIC LY Face-to-Face BUICTEE LIcSEARD FDFZIV AT LS —18
&, PFEEEFRORIETEEF )7 (BF/EL) BMIVEDY. SEA
A RN OERWEIXRSFEZ R Y, [J. Am. Chem. Soc., 147, 25978 (2025).]

Face-to-face stacked chiral columnar structures consisting of helical molecules designed by terminal

modification. Controlling intermolecular interactions switches the charge carriers (electron/hole), dem-
onstrating selective transport properties along the helical axis. [J. Am. Chem. Soc., 147,25978 (2025).]




IJ—I ‘2@ m % % Yamaura Group

HiZE T —< Research Subjects

SO BN 1T 5 YrEwise

Research of physical properties from the viewpoint of crystal structure

BT —LEHWERIVFIO—T « <)VF 27— Lfighi

Multi-probe and multi-scale analysis using quantum beams

HRHETER R D 2B & R

Science and exploration of new functional materials

B Ba xE

Research Associate
SHIOTAI, Taiki

HEEIR WLE E—

Associate Professor YAMAURA, Jun-ichi

H Course
HEEMER
Adv. Mat., Frontier Sci.

Iz B OMFEE TR, BEREMAM R OREYITE St % 1775 -
TWb, Pt L3, WEms O R & 75 2 A5 kG 2
N—2WEONEZHEMCT B 0H TH 5, ERERE
FTaL, BEDERI TR EOMA TR E—LEE AN
WK Uy DDy IEERWE A7 — )V T ORE & 75l i 7%
BHEMCT BB PEIVFTa—T « RIVF R — )UK 217
W, BERERBIBR OAE R RS 5 T LICBD TS, 1D
KGR HTH ORI RENE AR TR & DR R & GAEIA,
PR, RBEER & OISR E TZRIBA L T T 5,
BEEEfRBN 72 T, K\ MREESEHITICIEESI T
RN EEZDD, [ES Tl THELWIIGE 2Ty b—
ICHAZ DS 2D TV B,

SRIBBMREGEBER T T Cdy0s:07 BT — 46 ‘CLLT CHIZT 3 all-in-all-out
EIFENBIERICTHIFEDBVE LWV VEG, MEHEE B THIS X iRk
K[EEL TS M E N,

A highly symmetric and beautiful spin arrangement called all-in-all-out appears below
-46 °C in Cd20s,07, which undergoes a metal-insulator transition. Resonant X-ray mag-
netic scattering using synchrotron radiation revealed this spin arrangement.

Our laboratory conducts research on the structural physics of functional
materials. Structural physics is a field that clarifies the properties of
materials based on the crystal structures, which are the starting point
for materials research. By utilizing not only laboratory systems but also
various quantum beams like synchrotron radiation and neutrons from
multiple perspectives, we work to understand the fundamentals of the
mechanism of functional expression through quantum multi-probe and
multi-scale analysis that reveals various aspects of materials on a wide
range of atomic scales. We focus on a broad range of topics, including
practical materials like dielectrics, semiconductors, and solar cells as
well as fundamental materials like new superconductors and magnetic
materials. Under the guiding principle of "research that is pleasant to
create and measure," we do our everyday research while considering
how to clarify functions and achieve improved performance.

T AU 2 BRI D REBEERMT (&) h 58 EH LI #E A LaTiOoN D
1B (polar) 7/ 1#3& (B ). KENEIEEM (non-polar) #EEHL S DEMAETRL T
W3,

Two-body correlation distribution function analysis using neutrons (left). Polar nano-
region of high-k dielectric LaTiO,N (right). The arrows indicate the displacement from
the non-polar structure.

https://www.issp.u-tokyo.ac.jp/maincontents/organization/labs/yamaura_group.html
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£ kE8 (Synthesis Sections)

PR

Materials Synthesis Section

e JE B

High-Pressure Synthesis Section

BHmME EA  ELEE

Contact Person : OKAMOTO, Yoshihiko

wifErIEE A HEF

Technical Specialist : ISHII, Rieko

BLrE EA  EHE

Contact Person : OKAMOTO, Yoshihiko

wiErIE % SME

Senior Technical Specialist : GOTOU, Hirotada

ARETIE, FEOEK. BAEOREL, HisRE K
T EWIARB OB ZIT> T3, e, B inEs
ROBAE R E R, BRI TR & 2 RSO FF T
ZigIR e LT LT B,

The main purposes of the Materials Synthesis Section are to synthesize
new compounds and to prepare well-characterized samples and single
crystals of various materials. Various kinds of furnaces are provided for
crystal growth experiments.

FEHE

TO—T4 V- VBERERIF. FEESIF ERMALTU v I
VIR TSV O RIR. TR, )2y MR Ry O RIP) B
ZEREREE (10°Tor), YO—TJRY 7R, FEFEBER TS AENL
PHDIER

Major Equipment

Floating-zone furnaces, Bridgman-type furnace, Ar-arc furnace, Furnace for flux
method, Ultra-high vacuum deposition apparatus, glove box, ICP-AES.

ABEERI/O—-T Ry X

Glove box for sample preparation

https://www.issp.u-tokyo.ac.jp/maincontents/organization/synthesis.html
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ARETIE, HIKE BTEE TOSEE FICBOTHRA
T (H) WEOERZETT S LIS, SE TSR 2 WEO
HEZTNT WD, & HICHMEDmEIFLEESCHET 5
FeERaR M2 TN L OLL AR IS L T B,

The main purposes of the High-Pressure Synthesis Section are to
synthesize various (new) compounds and to investigate the behav-
ior of some materials at extreme conditions of high pressures up to
100 GPa or more and high temperatures up to several thousand °C.
Various types of high-pressure apparatuses and related experimental
equipments are provided to joint research and internal use.

FEXE

500/700 +RETLREB, 44 VEY RT7VEbtIb, XIGEIFEE.
YAG L—H—ITH. Zofth (X1 VT RHEEE. #8. NCET Y
IRV

Major Equipment
500/700 ton press, Diamond Anvil Cell, X-ray diffractometer, YAG laser cutting
machine, and others including Grinding machine for diamond, Lathe machine, and
Modeling machine.

EHEL 700ton F1—Ev Y TL R, 4GPa £ TOEEEESMERA,

Wakatsuki-type 700 ton cubic press for high pressure and high temperature
synthesis experiments up to 4 GPa.

https://www.issp.u-tokyo.ac.jp/maincontents/organization/highpressure.html



PEiEE (Characterization Sectiions)

X il =

X-Ray Diffraction Section

(R e

Electron Microscope Section

BYFRE WE E—
Contact Person : YAMAURA, Jun-ichi

B BR XE
Research Associate : SHIOTAI, Taiki

BYmE IWE EF—
Contact Person : YAMAURA, Jun-ichi

HMErIma ER K#

Technical Specialist : HAMANE, Daisuke

flifAE S, DERAIRORS FEANZ R TH D, K
FTE, XHEHr7Z 0T, #ibbite N—21 LY
T &I 21T 5 LI, TSN OIFZEEICH LT
ax i I Ol *Uﬂﬁ%%ﬁfb’(b\

Crystal structure is the most fundamental information for studying
materials science. This laboratory uses X-ray diffraction to conduct
structural properties research, which is the study of physical properties
based on crystallography, and also offers the use of its various

diffractometer facilities to researchers both inside and outside the
institute.

]
IR XARETET. RER Kol #5R XEREIWET, SIEEBESR X R
5T NBEER XIREHEH. 2UVIAHXD

Major Equipment

General-purpose powder X-ray diffractometer, Cryogenic Kal powder X-ray dif-
fractometer, High-power single-crystal X-ray diffractometer, General-purpose
single-crystal X-ray diffractometer, Laue camera.

TRMEIE Kol ¥35R X AREATET

Cryogenic Kal powder X-ray diffractometer

https://www.issp.u-tokyo.ac.jp/maincontents/organization/xray.html

AZETRIWE DL HHBCC MGG 2 7l S % 721 E A
RSB L B EFIEMEI 2 A, 2 /a5 /R
TV TO®ES - T TINIC BT 2282 81T
XA BT, RS 2NN OHFEFICH L TV 5,

The Electron Microscope Section supports measurements such as
electron diffraction, lattice image observations and chemical analyses for
various solid materials in both crystalline and non-crystalline forms by
using TEM and SEM equipped with EDX analyzer.

i

BRMGTEENETEME. BR - 58 - 2RIV Y— B\ - EER
BUERD e & DTE 42 DEEE

Major Equipment

200 kV TEM and SEM with EDX analyzer, high and low-temperature holders,
and various apparatuses for sample preparation. electron microscope with an x-ray
micro-analyzer, High- and low-temperature holders, and various apparatuses for
sample preparation.

200 kV B RAL DT E FHEMER

200 kV electron microscope with an X-ray micro-analyzer
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W5E# (Measurement Sections)

v B U =

Electromagnetic Measurements Section

TEA I =

Spectroscopy Section

BrE EAX EHS EMEFME WA #®

EYmE Rl E/X

Contact Person : OKAMOTO, Yoshihiko Senior Technical Specialist : YAMAUCHI, Touru

LR

Contact Person : YAMASHITA, Minoru

Contact Person : AKIYAMA, Hidefumi

BURE Wk M
Contact Person : MATSUNAGA, Ryusuke

KETIE, WHOREANWNE TH 2 BN TEE 2,
IR K TS OILWHIIC DT> THIET 2 L L BIT.
SURFPERNESEE, VB PRS2, B 7 & Dk
Z TN OIFEFINCA L T 5%,

The Electromagnetic Measurements Section offers various facilities for
measurements of electric and magnetic properties of materials. The
followings are types of experiments currently supported in this section:
electrical resistivity, magnetoresistance and Hall effect, d.c.susceptibility,
a.c. susceptibility, and NMR.

FERR
1517 7 A Z B8 Y
(NMR). SQUID Bt AIE

v b16/18 TR BE—BEET T XY b
ZEE (MPMS). FEIMERIELEE (PPMS)

Major Equipment

Superconducting magnet (15/17 T), High homogeneity superconducting magnet
(16/18 T) for NMR experiments, MPMS (SQUID magnetometer, 7 T), and PPMS
(physical properties measurement system, 9 T).

SRR RE
SQUID magnetometer (MPMS)

ISSP Digest 2026

PATED & 2 ARNER S L— Y =2 m A . Arst
DILFEFNCHL T B, wIH - SO« ROV DN - [
HART BV, T~ 250t EORENTIRETH %,

The Spectroscopy Section offers joint-use facilities for standard
optical measurements. The facilities can be used for measurements of
conventional absorption/reflection spectrum in the UV, visible and IR
regions and Raman scattering.

BB
ARENDICEE, O ST

Major Equipment
UV/VIS absorption spectrometer, IR spectrometer, Micro-Raman spectrometer.

FABLU ST DNEE
IR and Raman Spectrometers (Room A468)




ey JE 5

High-Pressure Measurement Section

BLpra db)I KA

Contact Person : KITAGAWA, Kentaro

witiErIe WA #®

Senior Technical Specialist : YAMAUCHI, Touru

wifree KRB HF

Technical Staff : NAGASAKI, Shoko

ARETIE, WL T TET 28O HRER & S0 & ERR
PRI 217> TV %o o, BKEMED @O EIFAREE
5 LN ORI & LTHL TV 5,

The High-Pressure Measurement Section aims at search for novel
phenomena under pressure and characterization of high-pressure
low-temperature physical properties. This Section offers high-
pressure devices featuring good hydrostaticity for joint research and
internal use.

FEHRE
250 FYEREBERF 1BV I TV EIVENREEE

Major Equipment
250 ton-class constant-load cubic-anvil-type high-pressure devices.

EREF1—Ev o7 VEILBERE, EANMESRETIEREICE Y.
FKEMDORVEERBRERRZXRRY 5.

The cubic-anvil-type high-pressure apparatus equipped with constant loading force press,

realizing highly hydrostatic pressure environment by three-axis compression and liquid
pressure transmitting medium.

https://www.issp.u-tokyo.ac.jp/maincontents/organization/highpressure_meas.html|
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