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The ISSP has about 45 laboratories with about 100 master's students and 70 doctoral candidates. Each laboratory conducts cutting-edge research
on a variety of topics ranging from physics to chemistry, from science to engineering. Since there are no undergraduate students enrolled, the
number of students per laboratory is not large, averaging only 4 students per laboratory. On the other hand, since ISSP is a national joint-use
research institute, each laboratory is well equipped with experimental facilities, which, combined with the small number of students, allows
students to conduct experiments to their satisfaction using ample machine time. In addition, the barriers between laboratories are low, and
students can actively visit other laboratories to engage in discussions and conduct experiments using equipment that is not available in their
own laboratory. Furthermore, they can conduct advanced experiments, calculations, and simulations by making full use of the large experimen-
tal facilities such as the High Magnetic Field Facility, the Neutron and Synchrotron Radiation Experimental Facility, the Laser Facility, and the
Supercomputer, which are the major strengths of ISSP. If you have curiosity and a positive attitude, you will have plenty of opportunities to
expand your abilities and potential. The comprehensive knowledge and broad academic perspective cultivated through a variety of experiences
will be a great asset no matter what field you choose to enter in the future. In addition, many researchers visit ISSP, and seminars and research
meetings are frequently held there. In addition to studying and doing research in the laboratory, it is a valuable experience to be exposed to a
wide range of fields of condensed matter science and to interact with researchers from other research institutes. In addition to research, there
are many opportunities to make a circle of friends of the same age through events such as sports tournaments, bowling tournaments, beer
parties, musical evenings, and various club activities, which make it possible to have a fulfilling student life.

I hope that all students will use the Institute of Solid State Physics, a rare place to study materials science,

as a springboard to a great future.
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Education at ISSP

About ISSP
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ISSP offers comprehensive graduate education (master and PhD courses) beyond conventional disciplinary fields such as physics, chemistry and

engineering.
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Features about ISSP
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- Practical educational environment with world-class large experimental facilities and state-of-the-art equipment and instruments

- Research environment with a full complement of excellent researchers covering a wide range of materials science fields

- Global environment with many foreign researchers. Active international exchange through participation in international workshops and

overseas study programs
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Synthesis of materials

High-pressure
generation device
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Various universal crystal synthesis devices

are available, such as halogen and xenon
lamp four-ellipsoid zone melting furnaces.
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Understanding and predicting
condensed matter physics.
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There are supercomputers specialized in condensed matter
researches and there are multiple systems available.

Thin film synthesis and processin
equipment such as molecular beam epitaxy
and electron beam lithography.
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Large and medium sized multi-anvil type high
pressure generators and their associated high

pressure synthesis and measurement
environments are also available.
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Online seminars and workshops
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Seminars and workshops are held by inviting prominent overseas
researchers as lecturers and taking up topics of interest.

Y FRFT TCDR I  Research at ISSP
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ISSP uniquely brings together experts in experimental methods and physical theory to elucidate material science. Our research consists of "Materials

and Systems" development to create new materials, "Measurements and Control" to measure their properties, and "T

heory and Computation" to

understand the results and create new science. By organically interacting with these three axes, we are developing material and physical science.
In 2016, we established two cross-disciplinary groups: the Functional Materials Group and the Quantum Materials Group. These groups promote
fusion research that goes beyond the framework of conventional disciplines in condensed matter physics and materials science.
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Theoretical approach
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Theory and Computation
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Measurements and Control
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Extremely low temperature

%H /\\% Measure
BIRRRETIHNZMHEE

Physical properties of materials
appeared in extreme conditions
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Quantum phenomena in materials can be

investigated by precise measurements at
cryogenic temperatures from mK to pK.
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Electromagnetic concentration type
ultra-high'magnetic field generator
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In addition to the electromagnetic

concentration type ultra-high magnetic field
enerator that has achieved the world's
ighest indoor generated magnetic field of
1200T, we also have a wide variety of
experimental environments under high
magnetic fields.
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Materials and Systems
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Atomic structure analysis
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The structure can be easily examined with
electron microscopes, surface structure

instruments such as STM and AFM, and X-ray
diffractometers.
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Synchrotoron radiation facility
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KRR

Experimental approach
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Laser photoelectron spectroscopy group
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Students can use a device with the world's
highest energy resolution, capable of

measuring time-resolved, spin-resolved, and
angle-resolved data.
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Neutron science facility
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ISSP-owned BL operates at SPring-8 (one of the MLF at J-PARC and a neutron experimental

world's largest synchrotoron radiation
facilities), where experiments using the X-ray
free-electron laser SACLA are available.

facility using the research reactor JRR-3 at
JAEA.'We also visit overseas facilities.
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Convenient Facilities and Services / Club Activities

Jiﬂ@l:{ifu ﬁﬁﬁ%ﬁ «H— t;(—?é‘: List of Convenient Facilities and Services
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Kashiwa Library Cafeteria and Coop store Dining Hall Sushi Restaurant Hama ISSP Library Gorokuro Pond (nickname)

RRAFIBEEN—ABE  Fry/SRAADHALOK  FRCIEFIFIEEAZ2— HRIBED (3F, WIERAICHIREE, ABO=MERIHHEAT
BIAF LY IRRADPOE HATICEERBBIL,  HHYRECESTHEN  Frv/ARATEFINR BPIEFENSHHY Y RIFTONI AR,
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E S NIARYFIVLR! LREVAL! LU FvE—BFBELL0
A central library at the heart of There are cafes and stores Dining Hall offers variety of menus  You can enjoy sushi easily on The library is located on campus It's named after Sanshiro Pond in
Kashiwa Campus, one of the three  available for lunchtime meals and that are convenient for students. campus. Hama special is a must at ISSP and has a large collection Hongo campus, and a great place
core campuses of the University late night snacks. tryl of specialized and to take a walk on a sunny day or
of Tokyo foreign-language books that are take a break.

useful for students.

1>+ LR ~ SRR TE 2185 =4 ivcaffe
Hogo-Kashiwa Shuttle Bus 2k IS AT b
, ) - %Iz SBRBALE
FH5: Gorokuro-Linero UiEd) EPLhb7 g
10302 2 LA S EIT ZOLTELESADIBRL HRGALICBESTUN S Ocaffeq '
S (IR CRE TEET, LTHBHREN HYET, Bo(Y(DLEDEFRTY o
Nickname: Gorokuro Liner AV TEHELTLOET, - | O caffe time invites everyyone totakea P OHT
Round trip between Kashiwa and Hongo EBERE break from their research. It's relaxing
campus. Free of charge for students and healing time S OB BRI LTh £

It is currently suspended due to COVID 19

BME+ Y X 2MERBPFFRATDELRARY P Major Events at ISSP
2022FEEHB IO0F B KICREB U AR NMEFLES UL EA VS VBfEE BN E U,

In fiscal year 2022, the event has been cancelled or held online in consideration of the spread of COVID-19.
BEEEEERICARYNDREHELTWET, Events are listed based on the normal fiscal year.
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Summer School for Young Physicists
Music Evening (Christmas Party)

B0~ EH
(X’'mas£)

%4 45 58 68 78 88 9r 108 118 128 18 28 38

— |
PP ———
‘ N R ’ SNl 451 Bk ‘ 5
At P DPYPS Gpen House

E+RxEs e
N USRI T T2 B S
I - | ZRaARETOELE, By

Beer Party @

ISSP Young Scientist Medal
Retirement Memorial Lecture

H—2%7 ) Club Activities =====n=mmmnmmmemm e e e e e e e e e e
Pyh— TR TR BRIV R FEERE ELWT — VA EDIECEATY,

Soccer, baseball, tennis, table tennis, jogging, tea ceremony, flower arrangement and many other fun club activities are available:

>< OFBTEBHRIEFDY—IILEHDET,
RN R WEL RENICBRLTVED,
me club activities are currently inactive due to the COVID-19.
3 However, they are being resumed in phases with thorough measures against droplets.

Hvh— IR i #ig

Soccer Baseball Tennis Tea Ceremony Flower Arrangement

HE-HMRT—V

Faculty and Research Theme

PERATERCE. RRREFRZROUTONITNDDEKICFIBLET .
RLEITDHENET 2R EHR L TRRL TS,

To study at ISSP, applicants need to enroll in one of the following graduate schools. Each graduate school holds a separate entrance
examination, therefore applicants should contact their prospective advisor before the application process begins.
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Development of novel functional materials and devices
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Materials science has made great progress with the discovery of new materials that give
us new concepts.

In this laboratory, we are focusing on molecular materials, which are condensed
molecules with internal degrees of freedom, and exploring their unique functionalities
such as electron and proton conductivities, magnetism, dielectricity, external field
response due to their pressure and electric fields, and field-effect transistor properties.
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(3) BRI B & LT, EAkBEHET A MZEEORR & YK - EEEERTZT
(4) D FUCEFOIERMACES L VBEFEFROERE
"Creating new materials science through the development of new molecular materials and their functionalities! The specific
research themes are as follows
(1) Development of novel organic (super)conductors utilizing molecular degrees of freedom and research on their physical
properties and functionality
(2) Research on physical and functional properties such as conductivity, dielectricity, and magnetism in organic materials and
metal complexes using dynamic hydrogen motion in solids
(3) Development of anhydrous organic proton conductors as materials for solid state fuel cells, and research on their physical
properties and functionality
(4) Nonlinear conduction in molecular conductors and field effects in organic semiconductors
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be found everywhere in our everyday life: in concrete, window glass,
. N R NN N — precious gems, ceramic kitchen knives, and many other places. Oxides
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u WA ZBE HFTL 7 bAZI R BHEAF. FHICBIT20TFEL % or dnsulators in transistors and memories. Lippmaa laboratory works

g I Y OBRALTBARBERVERSEERMEFIOLWTWET, FEHRETIET S on oxide thin films, nanostructures, and interfaces.
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‘ Many common transition metal oxides can
be viewed as stacks of atomic layers.

|
y‘ This layering and the semi-localized
v

nature of transition metal electrons
gives oxides many fascinating properties,
such as superconductivity, magnetism,

i ferroelectricity, and many others.
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Working on oxide thin films gives you a chance to learn many experimental techniques,
from materials synthesis and nanostructure growth to device fabrication and materials

EFRTOLREBEBFRT—LCHELAICLE T, property analysis. We offer projects oriented either at synthesis, property analysis, or
BERIIC I3, FARIRS N (EBRIN, RERN) | BHMEET TR0 ¥ —BRNE, HET rechniaue devetopnent, depending on your nterests.
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Lippmaa laboratory uses pulsed laser deposition to grow
nanoscale films, heterostructures, and various types of
nanostructures. Using in-situ electron diffraction, we grow
crystals a single atomic layer at a time. Our main interest
is in the physical properties of nanometer scale surface
layers (catalysis), interfaces (2-dimensional systems), and
nanostructures (functional properties). Novel physical
properties and functions often appear at interfaces; hence
we work on techniques for growing high-quality oxide
heterostructures and seek interesting new materials
functions.
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—International Exchange—

EFRAS 7B International Center for Condensed Matter Physics and Materials Science

PIEZTRA (3. BB IR E 16 S I RS K ED IRV NFTRBELEE U AR FOMIRL (P EPOICSREICEATED R T
HRERLBVIE - YERIZORSIRETERTRT T, 25 LIRS LI IERROBRIN R E U NB DR EERBICEFRET D
MEERE P - RADBANWANBEABERS NEASESRRE. BRIARHR) P.BRO—0Y 3 v IOk RO\ BENBHRAEDAME
BE UTRAZBHNDIE (FEBINTE) ZP MR OBESEEFEE UTTHROTLET,

The Institute for Solid State Physics (ISSP) is a cutting edge research institute in undertaking physics and chemistry research on a wide of areas
and our international level facilities include the MegaGauss Science Laboratory. We organize workshops regularly and invite international
researchers (Visiting Professors) for short, medium, and long-term stays. We also build graduate students' capacity by broadening their
international horizons (International Research Opportunities for ISSP Students).
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Agreements and memorandums of understanding (MoU) for collaborative research activities and exchanges are concluded with various research
institutes and universities worldwide. As a center of international collaboration, strengthening collaboration through agreements and personnel
exchanges with top research institutes and groups in the world's physical sciences is a priority. We also aim to establish a leading international
research community network.
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Through a program initiated in 2017, ISSP offers graduate students the opportunity to enrich their skills by spending up to several months
overseas and conducting joint research at one of the leading global academic and research institutions.

PABHNMGE  International Research Opportunities for Students
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(2022.4.1~2023.3.31)
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-Honors and Awards-
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The superconducting proximity effect of Sb2Te3/Nb heterostructure may reveal
new micromechanisms of proximity effect in topological insulators
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Spin-Hall magnetoresistance in quasi-two-dimensional antiferromagnetic insulator
/ metal bilayer systems
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The Institute for Solid State Physics, The University of Tokyo
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