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Materials Design and Characterization Laboratory (MDCL)
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The aim of MDCL is to promote materials science
with the emphasis on the “DSC cycle”, where DSC
represents three functions in developing new
materials, Design, Synthesis and Characterization.
The MDCL consists of two divisions; Materials
Design Division (MD-D) and Materials Synthesis
and Characterization Division (MSC-D). The Super-
computer Center of ISSP (SCC-ISSP) belongs to
MD-D, while in MSC-D there are 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 MD-D, by making use of its
supercomputer system, novel mechanisms behind
various cooperative phenomena in condensed matter
are explored, and theoretical designs of new materials
as well as materials with new nanoscale structures are
developed. In MSC-D, various types of new materials
are synthesized, single crystals are grown, and the
structural, electromagnetic and optic properties of
the materials are characterized in various ways. The
characterization results are immediately fed back to
the synthesis and to the design of materials. Through
this DSC cycle we aim to develop new materials with
new functions. Almost all the facilities of the MDCL
are open to domestic scientists through the User
Programs conducted by the Steering Committees of
the MDCL.

¥ B mER) BEH - B # HH EE ITEFIBE B R
Professor (Director)  HIROI, Zenji Research Associate MORITA, Satoshi Technical Associate FUKUDA, Takaki
% B Ng BE B % B # BT aH REF
Professor KAWASHIMA, Naoki Research Associate YAJIMA, Takeshi Technical Associate ISHII, Rieko
% B ER =t B % FH OKIEER  yaxEsrmE ek ¥T
Professor UWATOKO, Yoshiya Research Associate HIRAI, Daigorou Technical Associate ARAKI, Shigeyuki
HEHER O &8 B % # R wifrES RIE EF
Associate Professor NOGUCHI, Hiroshi Research Associate GOUCHI, Jun Technical Staff NAGASAKI, Shoko
N _— p .= S = *
b=l e 2E & EirErmE /Ut IER BIEREE P)?  HR —E
Associate Professor SUGINO, Osamu Technical Associate KOIKE, Masayoshi Project Researcher YOSHIMI, Kazuyoshi
HEHER (BB) B wirErIme LA & BERRE xE #BXK
Visiting Associate Professor UMENO, Ken Technical Associate YAMAUCHI, Touru Project Researcher ASANO, Yuta
HEOEAZR) TILLAL VFIFvIL minsrmE  RHEH BT BIIHRE AN &
Visiting Professor ARUMUGAM, Sonachalam Technical Associate YATA, Hiroyuki Project Researcher KAWAMURA, Mitsuaki
B % i EE& HiTErmE BB SAE BHERRE BN
Research Associate  WATANABE, Hiroshi Technical Associate GOTO, Hirotada Project Researcher YU, Shan
P s = N =k

B % B0 FE FmErmE ER K HEmEs ™ WA R
Research Associate  KASAMATSU, Shusuke Technical Associate HAMANE, Daisuke Project Researcher YAMAMOTO, Yoshiyuki
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JSPS Research Fellow  WANG, Bosen

1 PR, AT IR SALIERTIE S )L— T, /concurrent with Functional Materials Group
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Superconducting transitions observed in resistivity for the p-pyrochlore
oxide superconductors AOs;Og found in the Hiroi laboratory. The Tcs are 3.3,
6.3 and 9.6 K for A = Cs, Rb and K, respectively.

X7 —~ Research Subjects

The remarkable discovery of high-T. superconductivity and
the following enthusiastic research in the last few decades have
clearly exemplified how the finding of new materials would give
a great impact on the progress of solid state physics. Now related
topics are spreading over not only superconductivity but also
unusual metallic behavior, which are often observed near the
metal-insulator transition in the strongly correlated electron
systems. We believe that for the next few decades it will become
more important to explore novel physics through searching for
new materials.

A family of transition-metal oxides is one of the most typical
systems where Coulomb interactions play a critical role on
magnetic and electronic properties. Especially interesting is
what is expected when electrons localized due to the strong
Coulomb repulsion start moving by changing the bandwidth or
the number of electrons. We anticipate there unknown, dramatic
phenomena governed by many-body effects and quantum
fluctuations.

S W A& FERELY
, NIRRT Ab

quantum spin on Cu?* ion

2V 1/2 ATAEFREWMEEDOETIVYE & RZDMEPRILRY 1 N DS
i & BiER

Copper mineral volborthite representing a spin-1/2 kagome-lattice antifer-
romagnet.

1. HULWEFRAEYRRORIEARETRYE DR

Search for new materials realizing quantum spin systems or strongly correlated electron systems

2. REY 1/2 AT AEFREHEIEEDOEEIRRE

Ground state of the spin-1/2 kagome antiferromagnet
3. ERBREMH

High-Tc superconductors
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NLHRERERRRGEDH 5, REETV N2y T —
I REDFLOHIEROMEZNE)IGH L7 7A L —
ME T ROWEZIT>TW 5,

2T NERETORDAHEREZEERT DBERETF. ZATRBTVVILZERL.
Multi-scale entanglement renormalization ansatz (MERA) ZFAWTETE I N2,

A super-operator that defines renormalization transformation of two-
site operators. Each tensor represented by a polygon is computed through
MERA.

AT —~ Research Subjects

Our group investigates fundamental problems in condensed
matter physics through massively parallel computation using
ISSP supercomputers and “K-computer” at Kobe. For this
purpose, we also develop new algorithms. As for quantum
critical phenomena, for example, we are trying to find a “decon-
fined” critical phenomena, a new category of quantum phase
transition, as a transition between Neel state and VBS state in
the SU(N) Heisenberg model. Another target in this area of
research is the existence/absence of super-solid phase in optical
lattices and in He4 systems adsorbed on graphite surfaces. As for
classical systems, we investigate the phase transition due to the
Z2 vortex dissociation, an unconventional critical phenomena
caused by the symmetry-breaking dangerously-irrelevant field,
etc. Our most recent activities are focused on developments of

tensor network methods and their applications to frustrated spin

systems.
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Scaling-dimensions obtained by solving the eigenvalue problem of the
super-operator.

1. HLWEFHE EFHEEBRORE

Search for novel quantum phases and quantum transitions

2. LB OBIERE DR
Numerical methods for many-body physics
3. RARRO—ARGH
General theory of critical phenomena
4. SV LREFTER
Disordered systems and computational complexity
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X7 —~ Research Subjects

o Mn
o P

helical = b

The high-pressure group has been studying various materials
under high-pressure conditions in combination with low temper-
ature and/or strong magnetic field. Nowadays, the techniques
combining these multi-extreme conditions have become popular
and indispensable for researches in solid state physics. However,
the developments of these techniques that can realize in-situ
measurements under multiple extreme conditions are often
challenging and require sophisticated considerations. This group
has devoted numerous efforts in developing such advanced
high-pressure techniques and in studying the strongly correlated
electronic systems, which is one of the most important themes
in modern solid state physics. Considering the fact that many
mysterious phenomena in strongly correlated electronic systems
result from the electron-phonon and electron-electron interac-
tions, we foresee the discovery of many unknown phenomena
under multi-extreme conditions because high pressure offers
an effective knob in tuning the inter-atomic distances and the
density of electronic state that controls the degree of complex
interactions.

ERTAVAIBIEZTRY MnP EEYDOENHERERY, EETE T =
280K U T COBBIERFEBE LU T = 50 K O REHMEIKF TR
Yo BETT BEMRFIZHR VR RIBEIERFAIHRT %0
P = 8 GPa f1iETId Mn (L&Y TIELHTERZBEENHIRT 5, R
FiciE, BET (NUAL ciBE) TORLVEET (5 GPa) #itFE
FCHSNCB>HESBE (ANUAL b &) BRFHIRLTH S,

MnP is ferromagnetic between T = 291 K and Ts = 50 K, which
adopts an orthorhombic B31-type structure with space group
Pnma. A temperature-pressure phase diagram is shown in this
figure. With the application of external pressure, (1) both fer-
romagnetic (T) and antiferromagnetic (Tg; helical-c structure)
transitions decrease, and T vanishes completely around 1.4 GPa;
(2) a new antiferromagnetic (T*; helical-b structure) transition
appears around 2 GPa, rises quickly,
and merges with Tc around 3-4 GPa at
Tm; (3) T, helical-b structure, is con-
tinuously suppressed and eventually
vanishes around P. = 8 GPa, where
superconductivity with a maximum
Tsc = 1K is observed. Exotic physical
properties associated with the mag-
netic quantum critical point at P are
evidenced. This is the first discovery
of superconductivity among the Mn-
based compounds.

helical - ¢

1. ZERETICE T 2HFYHERKOER

Search for new physical phenomena under multi extreme conditions

2. (CEHREREDENFERGBRK DT

Study of the pressure induced phase transition phenomena as like superconductivity

3. ZERETICE T 22ERERR CBEYMIEAET EDHEL

Development of high pressure apparatus and confirmation of physical property measurement techniques under the

multi extreme conditions
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ZDLHDY 2L —varyFEORIE ARHIToTWw5,

Bz, ARMERPIRE N S 722/ MED X X F 2555
TTOWEEEFTART VS, ZNET, WILSL>TR
MBRA T > 2= PRPRAY v SRICETE T2 280, IBE
NEDTEREZE I, BT —-FORBBERITI LR
EZRHL2IZL T3,

Fro, ERBORA, SEBRRICOVLTHIHEL TV 5,
ARNTIEBEORBEA, 3 H Y EEM O 72 0 1 I
IoTw3, ZolfRe ULy FEREZ LT SaL—
vavl, INFTEOLNTVRP SR OHLIFERL
720 BLA OYBLIN R BERE O 2RI ATV S,

BWNRAYHLBHEE E DRV V). SEERE ERL B EZE S,
Snapshots of high-genus vesicles.

AT —~ Research Subjects

We study soft-matter physics and biophysics theoretically and
numerically. Our main target is the physics of biomembrane and
cells under various conditions. We develop membrane models
and hydrodynamics simulation methods.

We found the shape transitions of red blood cells and lipid
vesicles in shear and capillary flows using mesoscale hydrody-
namic simulations: discocyte-to-parachute, stomatocyte-to-
prolate, and prolate-to-discocyte, etc. We also clarify the several
fusion and fission pathways of the membrane using coarse-
grained molecular simulations. In particular, the pathway via
pore opening on the edge of stalk-like connection was newly
found by us, and later supported by an experiment.

NFFRE VNV BERFICELDEF 2 — T FHICK > TRIRTEFRD
XY NT—UEEZRSD.

Sequential snapshots of membrane tubulation induced by banana-shaped
protein rods.

1. #k2. BEENRD T )L DORREFR
Shape transformation of cells and lipid vesicles

2. A REORE. D
Fusion and fission of biomembranes

3. FTFE T CORMERRIRDY A FIIR
Dynamics of membranes out of equilibrium
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EVT ANV RBEOEBLOMAE 2T > T 5, KT,
2 ELELBICR ORI 2 56, £V T AT
FE DA ABICE L 2R (Superefficiency) #
DIRGFE R L 7228, Z 0@k 2 0 e 3 2 e Gt it
OB LLEY TFAHLRFEOT VI AL EZEHEL, %
COYEMREDIFATREZDDICTREEDIC, fhoE
YT AN ARl 2 TR E LT, I, B
ZICIE, COEEEYTFALOFETLITYRLDE
BALDSEL RV R 2R LORFEE LTRSS ZEITEHL,
Grover D7 —FR—AFER 7N T) A LEDRT-7NITYR
Lk B L E OBIRMERTFZEL . IS B A B I &
D, FHEIEET 2 —Er T AL EEE LA A =R
LD—MER—E L T2,

Efficient Monte Carlo computation is studied. In particular,
superefficiency phenomena caused by pseudo random numbers
with strong time correlation are now utilized to make a physical
superefficient Monte Carlo computation for material designs
and characterization. Performance evaluations of such new
Monte Carlo computation, such as, performance comparison
with other existing Monte Carlo methods, are studied. Further-
more, an interesting relation between such superefficient Monte
Carlo computation and quantum algorithms such as Grover’s
search algorithm is also studied based on the fact that such
superefficient Monte Carlo computation is considered to be a
projection in Hilbert space theory. Combining these studies, the
basic problem about why such physical (quantum or chaotic)
correlation makes Monte Carlo computation faster is investi-
gated to construct a general theory about the relation between

efficiency of Monte Carlo computation and physical correlation.

Bharathidasan X 2D &E E W & v ¥ — E o S.
Arumugam (IYVENFZERTE BEEZE LT L 72, 28—
TlE, HAHBE T RWE 2 OIS RO EBEYYE (k.
BERtE) 2L T 5, RCRILIZ, AEY 785 —Rild
BIEYE B XU BiS2 RS EYH O#KHE R X0l )
BTS2 THIE 2 T>T\0 5, PIEpTZeRrcliz, Fick
IRIFEEEH L, XORBELRRETICBI2ZHERE T
OYIMENEZIT) FETH S, MEHHICIZ, 2575
HMALY R E L O BiSe Rl R EYE 2 RIC, #kKEE—
HlE AR RO 2RIV, 2R ZF o8 {EEHE
EAERHZED L TETDH L, SRIOHMEIE, SHEOMA
DL FZEDOFE RIS LHEE LT 5,
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The Centre for High Pressure Research is functioning under
the leadership of Prof. S. Arumugam at Bharathidasan Univer-
sity, Tiruchirappalli, India and main activity of the Center is to
study the transport and magnetic properties of various strongly
correlated materials under extreme conditions of low tempera-
ture (2 K), high magnetic field (9 T) and high pressure (3 GPa).
ISSP gives an excellent opportunity to visit Prof. Y. Uwatoko’s
Lab, Materials Design and Characterization Laboratory and
interact with ISSP members. Prof. Uwatoko is an expert in high
pressure instrumentation and established high tech facilities
such as cubic press with 250 and 1000 ton press, palm type cubic
press, and diamond anvil cell to do transport, magnetic and
structural measurements at multi extreme conditions and made
a land mark on developing phase diagrams of new superconduc-
tors. Further, it helps for exchanging ideas, extend our studies
on BiS; based superconductors and Dirac metals under extreme
conditions and strengthening collaboration between ISSP and
Bharathidasan University.
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Materials Design and Characterization Laboratory

YR REGHE (Materials Design Division)

REGHR B =

Supercomputer Center

B Y8 BP0 {&EE] Chairperson : NOGUCHI, Hiroshi EMEFBE KH #4317 Technical Associate : YATA, Hiroyuki
BHYFE JI|E [EFE Contact Person : KAWASHIMA, Naoki BiTEPMBE  {BH ZRXEE Technical Associate : FUKUDA, Takaki
BYFE 5 f& Contact Person : SUGINO, Osamu SMXESPIE T A ZE{T Technical Associate : ARAKI, Shigeyuki
Bh 2 ;}E;\Ql Eﬁ,:E\ Research Associate : WATANABE, Hiroshi
Bh ¥ S5F  FEEH Research Associate : KASAMATSU, Shusuke
B B v VN IE

KA EEE I EY Y EEDOA— S —a v The Supercomputer Center (SCC) operates a supercomputer

Fa— YL AFL%, A—r—arvta—yHHAMNHEES system available to all researchers of condensed matter physics

DEHICHS L EOMMETIE L O LRI LT in Japan. One can submit a proposal for a User Program to the
2. ANV ATFAE 2015 F7 HICE T X AR Supercomputer Steering Committee, and once granted he/she
136 51 21 B (SGI ICE XA/UV A 7Y b A5 A can use the facility with no charge. The supercomputer system
3820 CPU (Intel Xeon) + 576GPU(Nvidia Tesla K40)) consists of two systems: SGI ICE XA/UV hybrid system (3820
L2013 4F 4 HIZH A S U7 KRR SIEF B (FUTITSU CPU (Intel Xeon) + 576GPU(Nvidia Tesla K40)) and FUJITSU
PRIMEHPC FX 10, 384CPU) CHEI 3413 84S 251 PRIMEHPC FX 10 (384C]P1U).2(;1'1}15e fo;m:r sylfs;;rlnsand the lattler
BB, SAF IO — b DRI ko C T s system were renewed in July and Apri , respectively.
ATLERRE MR T2 L bIC, RE2—F 5 DRFRIC
EOMPLIBL D6, YATLOEHMEMZIT>TWV 5,
A=N=ay Ea—= S DRHHGEICOVTIE, A—bR=y
(http://www.issp.u-tokyo.ac.jp/supercom/) % Z: i & i computer, Elements Strategy Initiative, and PCoMS by providing
7o\, F7e, 2015 HEDSY 7 M T HHTE - FELSR and managing computer resources.
VAV ANl By

EGIEPERI A AR R ZEU TRA L Ty
HAAE, JuEEME 7 ey b SR EREAM B R 2
V=75 (PCoMS) ZHHR—FL T3,

In addition to maintaining high performance of the system in

cooperation with the venders (SGI and Fujitsu), the SCC also

responds to questions and inquiries from users on daily basis.
We support software development projects for post-K

SGI ICE XA/3744 CPU + 576 GPU
2.62PFlops 240.4TB memory

SGI UV/76 CPU
31.6TFlops 19TB memory

disk array
1.29 PB

Front-end WS

Gl Rackabe Standard-Depthe Sever C2112-GP2 System B

Front-end WS
Fujitsu PRIMERGY RX300S7,

- 1_29.s i K

Fujitsu PRIME}'FC FX10/384 cPU
90.8TFlops 12TB memory
—

2—/)\—dv¥a1—% YXFLB (SGIICE XA/UV hybrid system) MERRAHRMBRA—/X\—a Y2 —9 Y RT LERK
The supercomputer system B (SGI ICE XA/UV hybrid system). The Supercomputer System at the SCC-ISSP.
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Materials Synthesis Section

B Y B
BT H B

BH &=

FAFH  FUEEF Technical Associate : ISHII, Rieko

Contact Person : HIROI, Zenji

ARETIE, FVHDO G, MERYWHO LB, Bk
TR EM AR O AR 2T>T05, £, Sl
FEAA BT T RUA, BURHR I T %2 & 2 TN+ 0
SEREM AR A & LT LT 5,

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.

FEXE

TA—Ta VIV —VBERBERA. BiERSI P SEESFE (EHM
H#HXTUYITVIA, 7IVIRFA F—UARF. YUy MNA).
BHZEREEE (100 Torr). FEEUIMTHE

Main Facilities

Floating-zone furnaces, Czochralski pulling apparatus with an
induction heating system, Bridgman-type furnace, Ar-arc furnace,
Furnace for flux method, Ultra-high vacuum deposition apparatus,
and Cutting machine.

BiE&s| LR

Czochralski pulling apparatus with an induction heating system
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% YR R« RFAi (Materials Synthesis and Characterization Division)

L B

Chemical Analysis Section

B Y e EH EC
BEFBE /Gt Ex
¥ it B B8 AF ZFYE T Technical Associate : ISHII, Rieko

Contact Person : HIROI, Zenji

Technical Associate : KOIKE, Masayoshi

ARETIE, PEHRICAEN Y EICO W TOATHT P
B LWED I35 DR & LA TIEIC X 2 MR
DR B LRI L1 LT, PR - 87 - (L0 E I
B0 2 A iikds 2 it A o L FEA IS LT 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 analyt-
ical equipments, several types of automatic balance and a system
for preparation of ultra-high purity water are provided for

chemical analysis experiments.

TERE
FER/EBRART 7 AIEAAIRDTERE, REBRKBE. EFRT. B
EHERE, MKEERE

Main Facilities

ICP-AES, microscopes, Automatic balances, Potentiometric titration
apparatus, and the system for preparation of ultra-high purity
water.

FEEASART S AVELIADINEE
ICP-AES
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Materials Design and Characterization Laboratory

YIE AR« BEEE (Materials Synthesis and Characterization Division)

X B

X-Ray Diffraction Section Electron Microscope Section

B Y 8 EH =T Contact Person : HIROI, Zenji B Y 8 EH =T Contact Person : HIROI, Zenji
Bh % KB fi& Research Associate : YAJIMA, Takeshi BiTEPBE JEfR K& Technical Associate : HAMANE, Daisuke

BT UM Y EOBMMEEH O/ IR TFBRTH 5,
RETE, BTRLVTOEBREBIZT 20, &5
fHE I & o RO o3 it - SR B & i 2. YR O Bl
W& 2479 Ldbic, Bzt oML JEFH
FAWFE AR 217> T 5,

BIRE Y2 R S OPIFEPLRHIEIC BT, Al
RT3 CHEEAMEZ GO 5, AETIE, XHRET
ZHGT, BB E ORGP I X 2 G2 LA Y

YE RS DR 21T L, FRNA DIFZEF 16 LTl The Electron Microscope Section supports electron diffrac-

2 ORAE . (KIETEZF>T\V1 5, tion measurements, lattice image observations and microscopic

analyses of various solid materials in both crystalline and

The main purposes of the X-Ray Diffraction Section are non-crystalline forms with the atomic-scale resolution by using

structural analysis and identification of powder and single a high-resolution electron microscope equipped with an x-ray
crystal specimens for solid state physics. By using the 4-circle micro-analyzer.

diffractometer equipped with a warped imaging plate and a

refrigerator, the structural analysis is performed in the tempera- TEDE

ture range of 7-300 K. 200kV BREST AT BT HEME. B8 - mEAILY — BEHEL
DIcHDEL DEKE

TERE

BRXREITRE, BEREERITA CCD Y AT A, MEE X #REHTEH

BHIA XYY TTL—RBIXBREFRE ZVIAXI AA=IVTT

L—hSHIRDEE

Main Facilities
200 kV electron microscope with an x-ray micro-analyzer, High-
and low-temperature holders, and various apparatuses for sample
preparation.

Main Facilities

Powder X-ray diffractometer, CCD system for the single-crystal

structure analysis, Automatic 4-circle X-ray diffractometer, Warped

imaging plate type diffractometer, Monochromated Laue camera,

and Imaging plate reader.

SRR X =077 L — MR XIRETE 200 kV BERETZOTE F IR G

Imaging plate type X-ray diffractometer for low temperature application 200 kV electron microscope with an X-ray micro-analyzer
49
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Electromagnetic Measurements Section

# Y B 8 FE)l] {Z  Contact Person : TAKIGAWA, Masashi
# Y% B 8 EF =T Contact Person : HIROI, Zenji
HMEPBE WA AL Technical Associate : YAMAUCHI, Touru

ARETIE, WHOEANNE TH 2 E MBI TEE
Z M B KOS DR GHEICO o THIE T 5 L &I,
PGSR PRI E 22, BRI S, RS ARl
D2 TN O IELFFICAE LT 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.

TERE

15/ 177RAZBEEIYTRY M 16/ 18T7A55E—BLREYY
Zv b (NMR). SQU | DEMLEIERE (MPMS), REYMHEAIES
& (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).

RRUFIERERE
SQUID magnetometer (MPMS)
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Spectroscopy Section

# % B 8 FNI ZESZ Contact Person : AKIYAMA, Hidefumi
Bh % PRE  {B75 Research Associate : HAZAMA, Yuiji

WD B 262 B R L — Y — 2 A, BTN
HNOILEFFIE LTS, TR - B - IRAFEIE DY -
KB AR Mv, BE T < 3 e EDHIE I HETH 5,

The Spectroscopy Section offers joint-use facilities for stan-
dard optical measurements. The facilities can be used for mea-
surements of conventional absorption/reflection spectrum in

the UV, visible and IR regions and Raman scattering.

TR
ARENDHAERT. FADPKKES STV DHRER. RRAE/UL
AL —Y—3KIR

Main Facilities

UV/VIS absorption spectrometer, IR spectrometer, Micro-Raman
spectrometer with Ar and He-Ne lasers, Pulsed YAG laser equipped
with tunable OPPO and a laser-machining unit, Ar ion laser,
Cryostat.

N -

| N

A
FAB LTV DIHEE
IR and Raman Spectrometers (Room A468)
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High-Pressure Synthesis Section

B Y 8 EH =T Contact Person : HIROI, Zenji

—_—

RITEFIBE % SAE Technical Associate : GOTOU, Hirotada

AETE, AARE, BTEETomMmSE MIcE»T
ek Ze () WHD GRET) L, SIENTICET2Y)
BOEHZFHRT05, IOICKOE A E B
g 2 SR 2 TN A O R EF IS LT 5,

The main purposes of the High-Pressure Synthesis Section
are to synthesize various (new) compounds and to investigate
the behavior 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 appara-
tuses and related experimental equipments are provided to joint

research and internal use.

FELF

500/700 b VHETZ L REE. Y1 VEY K7V EIL I, XIREIFEE.
BEM SN U ANEB. YAG L—H—INITH. Zoft (KEMIHE. 5§07
EY RHEESB. . NCEFUYITYY)

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.

HWBT700tonF 1 —Ew U 7L X.4GPa £ TOBESEGHRERA.

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