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Contributing to'medicine and industry
with radiation and'plasma technology

Radiation and plasma technologies are currently

being used in medicine andvarious industrial fields,
contributing greatlyto the realization of more advanced
medical care and thecreation of new industries.

In your master’s and doctoral studies,
you will be able to engage in research on radiation
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and plasm!chnologles that will bring various'benefits to society.
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In addition 8 receiving systematic education in fundamentals
of nucleaqering and radiation applications,
there are various opportunities of study abroad to gain knowledge

and experience for your future global activities.
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CHEMICAL SCIENCE & ENGINEERING
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TRANSDISCIPLINARY SCIENCE & ENGINEERING

]
PROF. YOSHINAO KOBAYASHI a

MBS INDERE TH D "HRAEFOREICET S
FHEME ZIRILF—EXTRY TRFIZE
£BI¥) NERL. EOA—RYToME - TXIL
F—RIHERR I BHDERMEZToCVET

Fundamental and application studies are
implemented to realize creation and production of
materials and energy by “Zero-Carbon” process,
making the best of “Ferrous metallurgy” and “Safety
Metallurgy for Nuclear Engineering” .
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Developments of Advanced Carbon
Neutral Cycle

We are focusing on the developments of advanced
carbon neutral cycle technologies to establish
sustainable future energy systems. Our studies on
CO2 capture, conversion, and hydrogen production
will open the new possibilities and crucial roles of
nuclear as a valid low-carbon energy source.
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kikura@zc.iir.isct.ac.jp
03-5734-3058
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Nuclear Thermal Hydraulics and
Decommssioning/ Fukushima Revitalizics
Zero Carbon Energy Research

Development of measurement techniques for
nuclear-thermal-hydraulics using methods such as
ultrasound, lasers, cameras, and electrical
properties for applying to decommissioning and
revitalizics in a zero-carbon society.
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Focusing on the enhancement of reliability and the
development of new functions/properties based on
multi-scale structure control and highly
microstructure control, we have been developing
advanced ceramics used in severe environment
such as aerospace and fission/fusion reactors.
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tobara@zc.iir.isct.ac.jp
03-5734-2380
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Innovative Nuclear Reactor Concept
Research

We are researching the basic concepts and
characteristics of new nuclear reactors using
computer simulations based on reactor physics.

We are currently focusing on research into the
Breed-and-Brun fast reactors.
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Fundamental and Application Research
on Radiation Detection Technologies

We conduct research based on radiation detection
technologies, including studies of quantum
entanglement of gamma photons, the
developments of advanced measurement
technologies, and new radiation imaging methods
for medical, nuclear, and industrial applications.

buchi@zc.iir.isct.ac.jp
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Challenges Using Accelerators and
Neutron beams

We study neutron-induced nuclear reactions using a
neutron beam from an accelerator-based neutron
source. Results are used in various scientific fields
such as nuclear reactor physics, nuclear waste
transmutation, nuclear security and nuclear
astrophysics etc.
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kondo.masatoshi@zc.iir.isct.ac.jp

murakami.y.af@m.titech.ac.jp

03-5734-3065
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Innovative energy conversion systems
with liquid metal technology for the
sustainable development of the world

We study about liquid metal based energy
conversion systems for nuclear fusion and fission
reactors. We also study about seawater desalination
system and CO: recovery technology as an
interdisciplinary research.
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Creation of next-generation energy and
environmental technologies

We are conducting energy and environmental R&Ds,
such as the development of next generation solid
CO:z absorbents with very low energy consumption,
the development of next generation solid-state
electrolytes with high ion conductivity, and power
generation technology from wasted heat.
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We have developed a completely novel solid
electrolyte that has never been seen before. It is
environmentally-friendly and safe for the human
body because it can be handled with water and air,
and it is also excellent from the perspective of
carbon neutrality(CN) because it is low-cost and can
reduce energy consumption.
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sagara@zc.iir.isct.ac.jp
03-5734-3074
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Robust, Resilient Innovative Nuclear
Energy System

Innovative and resilient nuclear reactor and system
are pursued with nuclear Safety, Security,
Safeguards by design. Multi-physics simulations are
performed including reactor physics, particle
transport, nuclear-thermal, risk, hydro-dynamics,
environmental dynamics.

yukitaka@zc.iir.isct.ac.jp
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Carbon-neutral energy systems using
zero-carbon energy

Thermochemical energy storage and active carbon
recycling energy systems are developed for
carbon-neutral societies.
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Hayashizaki.n.bec9@m.isct.ac.jp
03-5734-3055
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Creating a prosperous and sustainable
society through particle accelerator and
quantum beam technologies

A multi-beam linear accelerator, a compact
accelerator-driven neutron source for

nondestructive inspection and a medical accelerator
are under development.
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takasu.h.aa@m.titech.ac.jp
03-5734-2683
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Development of energy conversion
materials using chemical reactions

We are engaging in a wide range of research and
development (including material evaluation and
equipment assembly), including material conversion,
storage technology, and energy carrier production
technology.

Keywords: COz conversion/separation, NHs storage,
Hz separation, heat storage

CEA N 206

htsutsui@zc.iir.isct.ac.jp
03-5734-3465
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Magnetic Confinement Fusion

/ Plasma Equilibrium and Stability Analysis
Combining numerical calculations and data science
methods, we study the magnetohydrodynamic
equilibrium, stability and control of plasmas,

contributing to the realization of nuclear fusion and
progress of plasma physics.
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Plasma Electronics, Plasma Spectroscopy

Applications and fundamentals of low-temperature
non-equilibrium plasmas.

Their measurement by optical emission
spectroscopy.

Atomic and molecular processes in plasmas.
Applications to semiconductor processes, material
processing, and medical and dental sciences.
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jhasegawa@zc.iir.isct.ac.jp
03-5734-3070
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Plasma and Quantum Beam Technologies
for Fusion, Particle Accelerators,

and Radiation Applications

Through the advancement of plasma generation and

control technology, ion beam and neutron
generation technology, we will contribute to the

development of fusion energy, advanced particle
accelerators, and radiation applications.

IR HIZ B4R

tsukahara.t.37d1@m.isct.ac.jp
03-5734-3067
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Creation of compact chemical system for
material, environment, and energy
circulation

We aim to create innovative materials and devices,
which enable highly-efficient separation and
detection of radionuclides and rare-metal elements,
for realizing radioactive waste management and

recycling as well as Fukushima
decommissioning-environmental remediation.
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Advanced Coordination and Solution
Chemistry for Nuclear Fuel Cycles

Based on coordination and solution chemistry of
actinides and other relevant elements, we aim to
ensure treatment, disposal, and resource recycling
of nuclear wastes such as depleted uranium, spent
nuclear fuels, and high-level radioactive wastes.
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DNA double-strand breaks: From

molecular mechanisms to cancer therapy

We are seeking to clarify the molecular mechanism
how DNA double-strand breaks (DSBs) are
recognized and repaired in cell, especially focusing
on the DSB sensor, DNA-PK, and to contribute to
further improvement of cancer therapy through
predicting and controlling radiosensitivity.
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Nuclear physics for advanced nuclear
system

To advance nuclear power systems, the deep
knowledge of various nuclear reactions is essential.
By employing state-of-the-art nuclear theories to
unravel nuclear reaction mechanisms, we have

contributed to the safer and more innovative
nuclear power systems.

Nuclear engineering is an interdisciplinary research field. Collaborative studies
between researchers with different backgrounds and philosophies, including
physics, applied physics, inorganic and organic chemistry, metallurgy, materials
science, mechanical engineering, electrical engineering and electronics,and
information science, will propel advances in research. We welcome students
regardless of their academic background, and have prepared multiple sets of
subjects for the entrance examination. Our course is open to all applicants from any | /'\-'“?'3%0) tH%E'.U%Ué’ |
university or national institute of technology, from anywhere in the world. (20254 £)
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m.nakase@zc.iir.isct.ac.jp
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Innovative Nuclear Energy Systems study

Multidisciplinary and nuclear energy system studies
of the entire nuclear fuel cycle, including fuel, core,
reprocessing, and waste disposal are conducted.
We aim to create nuclear innovation and solve
complex problems through science, engineering,
and digital technology.
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*You cannot apply due to retirement at or
earlier than March 2028.

We offer advanced education and research to answer the high-level needs of future societies, from a new class of sustainable
base-load power sources to backend technologies for safety, as well as multiple socio-technological applications of nuclear
radiation for medical care and advanced analyses. Through education for a sophisticated ethical sense and highlevel specialized
knowledge, we train global leaders who will develop the next-generation of safe and useful nuclear technologies.
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Many students have graduated from this course and they work actively in different fields. The career path includes jobs at
universities across the country, research institutes such as JAEA and The High Energy Accelerator Research Organization,
government and public office, and private companies in various fields such as electric, heavy industries, machinery,and
automobile manufacturers. There are many students who pursue a doctoral degree to further deepen their own science.

| (BT £ DT 1R

BRTHERS - BEFOHREIEER, ERT, BEE, RFHRET, BRRETOMER  BARRTHMEFEREE PR,
EIIFRZEHE RS FiEE EEERMTHR S ERZUP, E 1L RIZM SR
RRBIFARF (BLHRE) RRRFAE, AHEAY, ERIEKRT,
KF IR FIER A, McMaster University
EIPE RS O 7 5EREIHEFR

=EET ¥, A8, RRENHD, TR EMM T, FEEH, HRESHD, B8R, AGC
B (BFHER) TS, MEE S, AMES, IHI, JERA, B2 T RILE—SRFLZ,
B, =R, BREE, BRRR, BEXZ 7Py IR

T4, 7o FaT INIER, F—I VR, RU—DVT R, TRAT VY, FX ) IRAT A HILORTLR,
ABARER, 701 ~~—< Y, BiBRE#%E, HEBSHE, EHLFETE, AIGIEERME, I=HIZ /LA,
FRHRESHER, 17OV AT vV, RATOXEYD v/,

HPNET1Fo 2 vILTIL—T,AGC, GEANILRT T v\, Z Dt (155, IREFLE, 1th)

NTTROE, PwC Japan, /KRUY T v, XIHEE,
FION—IT =T, RHE TSV RTL, BRIBFR=I L,

~4 B8 E, FAAEEERE BAXFrOZY 2,

BHiA VA ZXNUTZIVTOR Y, ZHbF, —EBE, =ZFEK,
ANEBERR, ENEOSTH—ILT 1>V J R, JFETLY =T U7,
NTTF—24, SMBCHE %, TOTO, ¥4 U7,

R (Z2ofth) V=IOV AURY)a—>a v X, B8, AER FV/ >,
Rt D, EM=H, NECY Ua—>g 1 /R—2 EHER,
T7Fv o, IS —T% =HWE, $vv o3z,

VLY To/A0—, A2V L -8R, K&t 217w 7,
FARAMCIER FET =7, oY v, HIFEES,
=HMET S O RT L, R ER, )42, Eco Tech Japan,
KPMGOAY ST, T4 712y h-To/0,
SRAVRATLX, RFEEES)L—THD, HAIBM,
HAI7-UF—RK, BAES RV RTLX, BAHE, A= v,
mARERE, RS> AVYILTa I TIL—T,

AT IFREEFRITFR, LIXIL

(2020~2024FEDREFZIE 11— XET EDOMELE)




