Materials Design and Characterization Laboratory (MDCL)
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The aim of MDCL is to promote materials science through the cycle
of three research phases, Design, Synthesis and Characterization,
which we call the “DSC cycle”. The MDCL consists of two divisions;
Materials Design Division (MDD) and Materials Synthesis and
Characterization Division (MSCD). Supercomputer Center (SCC) of
ISSP belongs to MDD, while MSCD has seven sections for joint-use;
Materials Synthesis Section, Chemical Analysis Section, X-Ray
Diffraction Section, Electron Microscope Section, Electromagnetic
Measurements Section, Spectroscopy Section, and High-Pressure
Synthesis Section. In MDD, we explore novel mechanisms behind
various cooperative phenomena in condensed matter by making
use of its supercomputer system, and develop theoretical designs of
new materials as well as materials with new nanoscale structures. In
MSCD, we synthesize various types of new materials, develop single
crystals, and characterize the structural, electromagnetic and optic
properties of the materials by employing various methods. Almost all
the facilities of the MDCL are open to domestic scientists through the
User Programs conducted by the Steering Committees of the MDCL.
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FiZE T —< Research Subjects

BT B 2 FrafrE B R OBER

Search for novel physical phenomena under high-pressure

B 1A R iR SR OBt

Study of the pressure-induced quantum phase transition

3] %InJFjjfEéE EOFFE & L EBET PR YIIENE 715 O

Development of high-pressure apparatus and establishment of physical
property measurement techniques under the multi extreme conditions

%ﬂﬁ ER iﬂj
Professor  UWATOKO, Yoshiya
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[Phys., Sci.|
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The high-pressure group has been studying various materials under
high-pressure conditions in combination with low temperature and/or
high magnetic field. Combination of such multiple extreme conditions
are becoming popular and indispensable for research in solid state
physics. However, the developments of techniques that can realize in-situ
measurements under multiple extreme conditions are often challenging
and require sophisticated considerations. This group has persistently
devoted numerous efforts in developing such advanced high-pressure
techniques and in turn have become successful studying the strongly
correlated electronic systems, which is one of the most important themes
in modern condensed matter physics research. Since many mysterious
phenomena in strongly correlated electronic systems results from a
delicate interplay of multiple energy scales involving electron-phonon,
electron-electron interactions as well as orbital degrees of freedom,
we foresee the discovery of many unknown exotic phenomena under
multi-extreme conditions. Besides, high pressure offers an effective
knob in tuning the inter-atomic distances and the density of electronic
states at the Fermi level, which are crucial for controlling the complex
interactions present in correlated materials in a much cleaner way.
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The pressure-temperature phase diagram of the antiferromagnetic compound EuCu>Ges. At critical pressure, Pc =

6.5 GPa,

Tx disappears abruptly due to the valence transition of Eu ions suggesting a QCP. Inset of figure shows the pressure depen-
dence of exponent, n, of the pmag = pmago + BT". Near the critical pressure, the exponent n moves toward n = 1.

https://www.issp.u-tokyo.ac.jp/maincontents/organization/labs/uwatoko_group.html
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Iﬂ ZIK m % % Okamoto Group

FiZE T —< Research Subjects

EE%E?L@% « TN 73 R AE 2 Ak g A PR SR D FT )
F 2
RZR
Exploration of new materials that exhibit novel quantum phenomena
and innovative electronic functions

T d ETRWE O

Exploration of novel d-electron systems

[ SYASY R N R V= LR SR DL VA
Development of methods to find novel materials that exhibit
outstanding electronic properties

B AA fFEHhE
Professor OKAMOTO, Yoshihiko

FI Course
HEEMER
Adv. Mat., Frontier Sci.
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Regular-triangular “molecule” formation in a cubic material CsW>Oe.

https://www.issp.u-tokyo.ac.jp/maincontents/organization/labs/okamoto_group.html
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The discovery of a new material has a potential to trigger the evolution
of condensed matter physics. We aim at discovering new materials
of crystalline solids that exhibit novel quantum phenomena and
innovative electronic functions. The main target is inorganic compounds
containing transition metal elements. We will explore novel materials
by using various synthetic methods with various keywords, such as
superconductivity, magnetism, energy conversion, electronic degrees
of freedom, volumetric functions, geometrical frustration, topological
properties, and spin-orbit coupling in mind. For example, by exploring
novel materials with a very high symmetry but a complex crystal
structure or those with an ultimate low-dimensional crystal structure,
we will find unconventional superconductors, high-performance energy
conversion materials, and unique magnetic materials that have an
unprecedented spin arrangement.
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A thermoelectric material for low temperature applications: one-dimensional van der
Waals crystal TasSiTes.




)E:é III% m % % Ozaki Group

HiZE T —< Research Subjects

B 55— IRRER I BV B RINGH R FIEL - 7V dU X
L DBHFE
Development of efficient methods and algorithms for first-principles
electronic structure calculations

OpenMX DRFFE & 2B
Development of the OpenMX software package

XA B IVEHEFIEOBTE
Development of first-principles methods for X-ray spectroscopies

B ot E oS RE

First-principles calculations of two-dimensional novel structures

B AN e
Research Associate
KAWAMURA, Mitsuaki

Bk Rl %8
Professor OZAKI, Taisuke

FI Course
B REF
[Phys., Sci.|
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(1) Truncation in real space

(2) Mapping into a Krylov subspace

PP oo oo (3) Evaluation of
®e eve® e®

3 "..—» seste—> Toe —>G(Z)

... *® o0e® .

0 200 et °e

H :o.-. XS °.. (4) Back transform
. . @

F—2—=N2)O7MREME (1) ERFICSHLTY S AZ %M. 2) 7
FABZ—TEERENSWAE[MH S O THRERNGFR. 3) 7 OTES
RN CEBEBEZEE. TOEM\EEHRT 2,

Underlying idea of the O(N) Krylov subspace method. (1) Construction of truncated
cluster for each atom. (2) Projection of the truncated subspace into a Krylov subspace. (3)
Solution of the eigenvalue problem in the Krylov subspace, and back-transformation to
the original space.

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

In accordance with development of recent massively parallel computers,
first-principles calculations based on density functional theories (DFT)
have been playing a versatile role to understand and design properties
of a wide variety of materials. We have been developing efficient
and accurate methods and software packages to extend applicability
of DFT to more realistic systems as discussed in industry. Although
the computational cost of the conventional DFT method scales
as the third power of number of atoms, we have developed O(N)
methods, whose computational cost scales only linearly, based on
nearsightedness of electron. The O(N) method enables us to simulate
Li ion battery, structural materials, and graphene nanoribbon based
devices which cannot be easily treated by the conventional method,
and to directly compare simulations with experiments. In addition to
this, we have recently developed a general method to calculate absolute
binding energies of core levels in solids, resulting in determination of
two-dimensional structures such as silicene, borophene, single atom
dispersion of Pt atoms, and bitriangular structure of Ge in collaboration
with experimental groups. Our continuous methodological developments
have been all implemented in OpenMX (Open source package for
Material eXplorer).
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(a), (b) Bitriangular structure of Ge determined by DFT calculations. (c) Angle-resolved
photoemission spectrum (ARPES) of the bitriangular structure. (d) Unfolded band struc-
ture of the bitriangular structure which well reproduces the ARPES measurement.
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} I I % m % % Kawashima Group

HiZE T —< Research Subjects

B LW & E iR OB

Search for novel quantum phases and quantum transitions

ZARMIRE D BE L DI

Numerical methods for many-body physics
RSB S D—fifi

General theory of critical phenomena
T A LR LR

Disordered systems and computational complexity

BhE HRE 1ER
Research Associate
MORITA, Satoshi

B e EfE
Professor KAWASHIMA, Naoki

FI Course
B REF
[Phys., Sci.|
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Schematic illustration of a renormalization operator.

https://www.issp.u-tokyo.ac.jp/maincontents/organization/labs/kawashima_group.html
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Recently, new trends in computation, such as artificial intelligence,
machine learning and quantum computation are attracting social
attention. Our research group tries to clarify the mathematical core of
the methods of computational physics and computational statistical
mechanics. We are conducting research based on the development of
new methods. As its application, we are elucidating unsolved problems
in statistical mechanics and performing comparative calculations
with experimental studies in strongly correlated quantum systems, in
which interactions dominate physical properties. The quantum Monte
Carlo and tensor network methods used here are closely related to
data science through Boltzmann machines and data compression. For
an example of recent works of our group, we developed a general
prescription for obtaining the scaling dimensions systematically from
the real-space renormalization transformation based on tensor network
representation. This is a systematically improvable method and requires
only a polynomial computational time, providing a missing piece in the
conventional statistical mechanics.
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Scaling dimensions of 2D Ising model vs the number of renormalization steps. Dashed
lines indicate the expected exact values. Scaling dimensions are estimated precisely in a
broad scale range.




ﬁ I:l 61: % % Noguchi Group

FiZE T —< Research Subjects

B EREOIEEH R A F I U A

Non-equilibrium dynamics of biomembrane

fla, NEEANY 7 )VOIEREE K

Shape transformation of cells and lipid vesicles

BHERIAD R A F I T A

Dynamics of complex fluids
B i X B 5B

Cavitation

HHE FO E8
Associate Professor NOGUCHI, Hiroshi

FI Course
B REF
[Phys., Sci.|
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protein concentration
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Sequential snapshots of a shape-oscillation vesicle. Budding repeatedly occurs, accom-
panied by the traveling wave of bound proteins. Color indicates the concentration of the
curvature-inducing protein.

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

We study soft-matter physics and biophysics using theory and
simulations. Our main targets are the structure formation of biomembrane
and the dynamics of complex fluids under various conditions. We
develop coarse-grained membrane models, hydrodynamics simulation
methods, and the calculation method of material properties.

We found the shape transitions and dynamic modes of red blood cells and
lipid vesicles in shear and capillary flows using mesoscale hydrodynamic
simulations: discocyte-to-parachute transition, tank-treading, and
swinging, etc. We also clarified the shape transformation of membrane
induced by curvature-inducing proteins using coarse-grained membrane
simulations: membrane tubulation by banana-shaped proteins (BAR
superfamily proteins, etc.), budding by laterally isotropic proteins, and
the coupling of membrane deformation, chemical reaction, and protein
diffusion in membrane (traveling wave and Turing pattern). Membranes
exhibit characteristic patterns and fluctuations out of equilibrium.
Moreover, we investigated fluid dynamics of polymer solution and
cavitation in the Karman vortex and sound-wave propagation using
massively parallel simulations.
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Cavitation in Karman vortex behind cylinder arrays.
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E J:l: E:I: % % Hiroi Group

FiZE T —< Research Subjects

LV R T DOFER

Search for new quantum materials

AV VRSB O

Physics of the spin-orbit-coupled metal
B E67 =4 LB B4 3 VB & Hiar vk Bdh

Chemistry and physics of mixed-anion compounds

BN FH KB
Research Associate
HIRAI, Daigorou

B BH EC
Professor HIROI, Zenji

FI Course
FERMER
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U PRI R Z 72 A 28T b2 5 2 % 72 indic
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ARFRETIE, L ZEBEBILEYIORIE L YITEDRIC
HOENZMHBICEH LENE, FVEERRZITO, mHpE
FROVEARZOmMAET 2L TV 5, FIcRITE, H
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Two 5d pyrochlore oxides. Cd20s207 exhibits a metal-insulator transition at 230 K to a
tetrahedral-cluster magnetic octupole order with losing time reversal symmetry, while an
itinerant electric toroidal quadrupole orders are realized below 200 K in CdaRe207 with
spontaneous spatial inversion symmetry breaking. CdaRe>O7 is a spin—orbit-coupled
metal candidate.

https://www.issp.u-tokyo.ac.jp/maincontents/organization/labs/hiroi_group.html
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The discovery of high-temperature superconductivity and the subsequent
flow of research clearly show how the discovery of new materials has a
great impact on condensed matter physics. The ripples are not limited to
superconductivity research, but expanded greatly to the establishment
of the concept of itinerant-localization in strongly correlated electron
systems and interesting correlations between magnetism and
conductivity. Moreover, various phenomena originating from spin-orbit
interaction and off-diagonal responses due to specific band structures
have been focused. It will be more important in the future to discover
unknown physical phenomena through the search for new materials and
to open up new directions in condensed matter physics.

In our laboratory, we are searching for new materials while paying
attention to the correlation between the structure and physical properties
of various transition metal compounds, and are enjoying the fantastic
materials science. In particular, recently, we have been focusing on
heavy 5d electron systems and mixed anion compounds containing
multiple anions.

[ \ v
ReOs square pyramid

ZEUETIRET 24 VL5 CasReOsCls

Mixed-anion compound Ca3zReOsCl showing pleochroism.
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https://www.issp.u-tokyo.ac.jp/maincontents/organization/labs/yoshimi_team.html

HEMEE (P) TR —B
Project Researcher (Pl)  YOSHIMI, Kazuyoshi

From the 2015 fiscal year, the supercomputer center has started the
project for advancement of software usability in materials science to
enhance the usability of the supercomputer system of ISSP. We develop
and enhance the usability of programs adopted in this project, release
them as open source software, and support dissemination activities
such as supporting hands-on lectures. In addition to these activities,
by using the developed software packages, we theoretically study
research subjects such as derivation and analysis of low-energy effective
Hamiltonians of organic conductors and analysis of spin relaxation
phenomena in quantum dot systems. We also focus on the information
processing and have been trying to apply this technique to materials
science such as analyzing data obtained by the quantum Monte Carlo
method by the sparse modeling method and searching new materials
using machine learning methods.
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Y EGEHE (Materials Design Division)

L

Supercomputer Center

BYmE JIIE EiE BEMEEP)ER —B
Chairperson Project Researcher (PI)
KAWASHIMA, Naoki YOSHIMI, Kazuyoshi
BYFRE BB HEB miErPIREe XH #817
Contact Person Technical Specialist
OZAKI, Taisuke YATA, Hiroyuki
BLmE BH & EmErIBe EHE B8R
Contact Person Technical Specialist
SUGINO, Osamu FUKUDA, Takaki
BYFRE FO #ER giffErIme AL #E—
Contact Person Technical Specialist
NOGUCHI, Hiroshi MOTOYAMA,Yuichi

PHEFIBE "A T

Project Academic Specialist
ARAKI, Shigeyuki

gz EHE BX B HFE EBX
Research Associate Research Associate
FUKUDA, Masahiro IDO, Kota

KM EBE CEEITEY YA EH O A —/S—a v
Ca— &R AT L7, A—)3—av ¥ a—2LEFHERES
DOF KD E2EOYMEN T E OILFEF I L T 5,
BEY AT L&, 2020 2 10 HICHEMBB LIz =Y A7 L
(A7 LB (ohtaka)). X T 2022 F 7 HICEHBHIA L 7=
Bl AT L (AT LC (kugui) DHEZBEGIATLTH
20 VAT LDNY A — L ORITHIEIC K > THRIERT AT
LVEREZAERF T % L L B, EEI—Y) 5 OHERIC E DM
MLIECHENS, Y AT LOEHEH 27> TW\5, A—/3—
IV 2 —ZOFFRHGHONTIE, F— L= (https://
mdclissp.u-tokyo.acjp/scc/) Z S E Nz, i, 2015
FEEND Pl A== Ea—R AT LDOX D EETH]
M7ZRET 272V 7 b 2 7T - @Edg7n s 5 L
(PASUMS) ZFEfiL, IT—Vh5DRRICHDIEHE2, 3
DY 7 by 2 T HFERTTO TS,

s

System B (ohtaka): Dell PowerEdge C6525/R940 (1680 CPU nodes of AMD
EPYC 7702 (64 cores) and 8 FAT nodes of Intel Xeon Platinum 8280 (28 cores)
KeIEFRIBE AL 6.881 PFLOPS)

System C (kugui): HPE Apollo 2000 Gen10 Plus/HPE Apollo 6500 Gen10 Plus
(128 CPU nodes of AMD EPYC 7763 (128 cores) and 8 ACC nodes of AMD
EPYC 7763 (64 cores) 8 35m @& M AE 0.973 PFLOPS)

System C (enaga) : 252 /— I (HPE SGI 8600, Intel Xeon 6148 (20 cores) X 2) (£
e EE ERE 0.77 PFLOPS)

A—/\—2>Ea1—%5> X7 /s B, Ohtaka (Dell PowerEdge C6525/R940)
The supercomputer system B, Ohtaka (Dell PowerEdge C6525/R940)
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https://www.issp.u-tokyo.ac.jp/maincontents/organization/computer.html

The Supercomputer Center (SCC) operates a supercomputer system
available to all researchers of condensed matter physics in Japan. One
can submit a proposal for a User Program to the Supercomputer Steering
Committee, and once granted he/she can use the facility with no charge.
The supercomputer system consists of two systems: The main system
(System B (ohtaka)), which started operation in Oct. 2020, and the
sub-system (System C (kugui)), which started operation in July 2022. In
addition to maintaining high performance of the hardware in cooperation
with the venders, the SCC also responds to questions and inquiries
from users on a daily basis. In 2015, aiming at more efficient usage of
the supercomputer systems, we started a new program PASMUS for
developing a few applications annually based on proposals from the ISSP
supercomputer users.

Main Facilities

System B (ohtaka): Dell PowerEdge C6525/R940 (1680 CPU nodes of AMD
EPYC 7702 (64 cores) and 8 FAT nodes of Intel Xeon Platinum 8280 (28 cores)
with total theoretical performance of 6.881 PFLOPS)

System C (kugui): HPE Apollo 2000 Gen10 Plus/HPE Apollo 6500 Gen10 Plus (128
CPU nodes of AMD EPYC 7763 (128 cores) and 8 ACC nodes of AMD EPYC
7763 (64 cores) with total theoretical performance of 0.973 PFLOPS)

System B, Ohtaka
6.881 PFLOPS
memory : 420 TB
storage : 2.3 PB

YIERRSRAEEFRBR —/\—O 1 —2 Y X7 LK
The Supercomputer System at the SCC-ISSP.




B G Rk - FFiEE (Materials Synthesis and Characterization Division)

IR I

Materials Synthesis Section

{L2E o0 =

Chemical Analysis Section

BLmE BH BC

Contact Person : HIROI, Zenji

wiiErHe AF HEF

Technical Specialist : ISHII, Rieko

BLURE EBF BC

Contact Person : HIROI, Zenji

giiErRme AF HEF

Technical Specialist : ISHII, Rieko

ARETIE, FEOEK. BEAIEOREL, B RE K
T EWIRB OB ZIT> T3, e, B inEs
ROBAE R E AT, BRI TR & 2 TR S O FFI T
ZigIR e LT LTV 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.

IE%Q{E SRS N o
JO—T 4 IV -VERBRBERF. FEESF (ERMARXTU v IR
VIRC 75w RIREC T=UBIAC U2y MRC Ry RIF). B
ZeRERE (109Tom), YA—T Ry IR

Main Facilities

Floating-zone furnaces, Bridgman-type furnace, Ar-arc furnace, Furnace for flux
method, Ultra-high vacuum deposition apparatus, furnaces.
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HBEERI/O—-T Ry IR

Glove box for sample preparation

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

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

AZE T, WITEWIZEIC A R EIC DV T O A0 0%
LW D53 LD B K TME AN TS K 5 MR O
WBE X UHEZ TS LIS, FEE - 7087 - (L2205
B2 NS OHRFIFICH L TV 5,

The Chemical Analysis Section is engaged in determining the chemical
composition of specimens and in purifying chemical reagents for
preparation of high quality specimens. The analytical equipments,
several types of automatic balance and a system for preparation of ultra-
high purity water are provided for chemical analysis experiments.

FEHKH
FEEOBEARTZ ARFENDNDIEE, BFRI. BIKEEE

Main Facilities
ICP-AES, Automatic balances, and the system for preparation of ultra-high purity
water.

FEEARER T S AIRADNDNTEE
ICP-AES
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B G Rk - FFiEE (Materials Synthesis and Characterization Division)

X il =

X-Ray Diffraction Section

(R

Electron Microscope Section

BLmE BH BC

Contact Person : HIROI, Zenji

By X5 #

Research Associate : YAJIMA, Takeshi

YAJIMA, Takeshi

BLURE EBF BC

Contact Person : HIROI, Zenji

giiErma EIR KH

Technical Specialist : HAMANE, Daisuke

BIRZROPITE 2 7R WV E OBIFEPRIHMEIC BV T, A miE
fEAT I3 M CHRESNEZ DD, RAETIE, Xz
WT, BT RITE DRSS RE TR X 2 MG L s EYE R
BEOWG 21T S LI, PN ORFZEE I L THiRFIFE O
fefit, K7 217> T %,

The main purposes of the X-Ray Diffraction Section are structural
analysis and identification of powder and single crystal specimens for
solid state physics. By using the Powder X-ray diffractometer equipped
with a refrigerator, the structural analysis is performed in the temperature
range of 4-300 K.

E:5

IR XAREHTRE., BAEREEHRTA CCD ¥ A7 L WER X AREITRE,
BEAA—I T TL— FEXHREWTER. SOTAAT AX=DV T
L— b EE

Main Facilities

Powder X-ray diffractometer, CCD system for the single-crystal structure analysis,
Powder X-ray diffractometer with a refrigerator, Warped imaging plate type dif-
fractometer, Monochromated Laue camera, and Imaging plate reader.

TRER X AR EHTRE

Powder X-ray diffractometer for low temperature application

https://www.issp.u-tokyo.ac.jp/maincontents/organization/xray.html
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AZETRIWE DL HHBCC MGG 2 7Pl S % 721 EHE
RSB L BN EFIMEIZ A, 2 /a5 /R
TV TOEES - T TINIC BT 228281 T
XA BT, RS2 AN OHFEFAICH 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.

BB \
ERESEDUBTEHE. £8 - BR - S ALS— HE - s
BRI H DML DEE

Main Facilities

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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MG Rk - FFiEE (Materials Synthesis and Characterization Division)
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Electromagnetic Measurements Section

YEA I =

Spectroscopy Section

E-

BLfrE LT 8

Contact Person : YAMASHITA, Minoru

BHmE BEH

Contact Person : HIROI, Zenji

BLmE F R wMiErIE WA B

EHFRE Rl WX

Contact Person : AKIYAMA, Hidefumi

BYmE fk 2R

Contact Person : MORI, Hatsumi Senior Technical Specialist : YAMAUCHI, Touru

BLmE BEX EE
Contact Person : KATSUMOTO, Shingo

Contact Person : MATSUNAGA, Ryusuke

KBTI, WHOREANWMNE TH % BN IEEZ,
L 5 K TG D IROCHIFIC b Tc > THES 2 & & &1, 1
SUFPERNESEE, VB PRS2, B 7 & D
Z TN OHFEFINCA 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.

E:54
1517 T AZBEER I 2y b 16/18 T Ao @E—BEET T % v b
(NMR). SQUID BALAIELEE (MPMS). SREMMERAIEZEE (PPMS)

Main Facilities

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).

WS IEREREE
SQUID magnetometer (MPMS)

PAED & 2 ANER G L— Y — 2 m A . Arst
DIEFFNCHL T B, wId - SO - ROV DOWN - [
BART Bb, 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.

FERIH
FIRERND IO CER FRIADIEFH TV DyeeEst

Main Facilities
UV/VIS absorption spectrometer, IR spectrometer, Micro-Raman spectrometer.

FABLU ST DNEE
IR and Raman Spectrometers (Room A468)
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MG Rk - FFiEE (Materials Synthesis and Characterization Division)

Y ARE D%

High-Pressure Synthesis Section

BLmE BH BC

Contact Person : HIROI, Zenji

wEiErHE BB SAE

Technical Specialist : GOTOU, Hirotada
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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.

sisapukg amssaid-ystH - ik 53 0D 3

E:5

500/700 b HET L AEB, A VEY F7E)b)b. XEREHTEE.
BHS T UONEB, YAG L—F NI ZOM (MEMIHE 1V
TV FHIEEE. e NCETU IR Y)

Main Facilities

500/700 ton press, Diamond Anvil Cell, X-ray diffractometer, Micro-Raman
spectrometer, YAG laser cutting machine, and others including Electric discharge
machine, Grinding machine for diamond, Lathe machine, and Modeling machine.

=l
#HHIEL 700ton F1—Ev U TL R, 4GPa ¥ COERRESRERA.

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

60 ISSP Digest 2022



ISSP Digest 2022 6 1



	附属物質設計評価施設/Materials Design and Characterization Laboratory



