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Striving for a World-Leading Center of Excellence
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The Graduate School of Advanced Sciences of Matter (AdSM) is composed of science research groups
that seek to explore fundamental principles of matter and life forms, and engineering research groups
engaging in advanced technological development to use those fundamental principles to benefit humanity.
Science and engineering research groups face common challenges in cutting-edge science and technology
and we are tackling these challenges from a different perspective. Material science and life science engage
in active collaboration and integration to bring about great advances in researches to solve problems beyond
the conventional bounds of those fields. Therefore, three departments of AASM (Quantum Matter, Molecular
Biotechnology, Semiconductor Electronics and Integration Science) are cooperating to work on education
and research.

Due to progress in science and technology, and globalization of the society, post-graduate degree
holders are expected to play increasingly important roles in society. They are expected to not only acquire
proficiency in research approach and advanced technics in their specialized fields, but also attempt to solve
the various issues present in the international society with interdisciplinarity, high aspiration and practical
abilities.

To meet these demands, AdSM carries out its education in a new and different way. Integrated subjects
which are introductory courses outside their specialization, communication subjects and practical career
subjects in addition to well-developed subjects within the major are provided in AASM. Additionally, special
programs are offered through joint projects between AdASM and other research institutions and corporate
collaborators. In 2007, an educational program on integrated semiconductor and biotechnology was opened
to students of all departments. AdSM offers this program to nurture the next generation of researchers and
engineers.

SemBERREIERE HNEE  Mi—

Dean of the Graduate School of Advanced Sciences of Matter
Hiroshima University — '

KATO Junichi ~J uns
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AdSM’s Educational and Research Targets
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AdSM promotes a new educational and research field by integrating the fields of science and
technology. In addition to systematic education, we provide our students with interdisciplinary and
comprehensive education and research in order to foster professional engineers and researchers who
have a wide range of academic knowledge and practical skills sufficient to play an active role in
international society.
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History
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April 1998

Departments from the Faculty of Science and the Faculty of Engineering were integrated in
cooperation with the Faculty of Integrated Arts and Sciences, the Research Center for Nanodevice and
Systems (currently called the Research Institute for Nanodevice and Bio Systems), and gene
experimental facilities (currently named the Center for Gene Science, Natural Science Center for
Basic Research and Development), in collaboration with the National Research Institute of Brewing to
organize an independent graduate school named the Graduate School of Advanced Sciences of Matter
(AdSM), which originally consisted of two departments, Quantum Matter and Molecular Biotechnology.

April 2004

AdSM was reorganized into three departments by newly establishing the Department of Semiconductor
Electronics and Integration Science, which originated it from three laboratories of Quantum Matter with
strengthened cooperation from the Research Center for Nanodevices and Systems.



Organization
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AdSM

EFYEREEY
Department of Quantum Matter
-BRBEMRIEREL 52—
(IR - B3R P ATERFT)  (SeErERE E S0PT)

Natural Science Center for Basic Research and Development

BIROAN HEFURIITA BEAIN BIEUTA
Prof.:9 Assoc. Prof.:11 Lecturer:1 Assist. Prof.: 7

P FEBRERZER

Department of
Molecular Biotechnology

-BRAMFRRTERER L - 2 — (E=FREREE)

Gene Science Division, Natural Science Center
for Basic Research and Development

JRILATEUEN BRI AR
National Research Institute of Brewing
-EERREAN EERAHE SRR
National Institute of Advanced Industrial Science and Technology

RN EEUR12A BE1A BECTA
Prof.:11 Assoc. Prof.:12 Lecturer:i1 Assist. Prof.:7

FEGERPIZEN

Department of Semiconductor
Electronics & Integration Science

“F S FIN 8 A AR

Research Institute for Nanodevice and Bio Systems
‘HiISIM %> %2 —

HiSIM Research Center

IRIAN HEXURI6AN BIEU4A
Prof.:4 Assoc. Prof.:6 Assist. Prof.:4

2 B H B
Faculty Education

btk
WIEFFE - YIEFFEF
School of Science

Department of Physics
Department of Physical Science

TEWE_HF
School of Engineering
Cluster 2
Electrical, Computer and
Systems Engineering

TEHE=H
School of Engineering
Cluster 3
Chemistry, Biotechnology and
Process Engineering

(FR31E4B1ARE)
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Admission Policy
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AdSM welcomes students with sufficient fundamental academic knowledge, strong interest in education and
research offered by our courses, and high motivation to study:

1. Those who are eager to step forward in the new field of integrated science and engineering, and aim at
being a researcher or a sophisticated professional engineer in new fields.

2. Those who aim at being a researcher or an engineer in professional fields be they in science or in
technology.

3. Those who are eager to learn from a broad range of intellectual fields, regardless of which university or
department they are from.

4. Those who can master not only academic fundamentals and applied research, but also practical skills and
business sense, and aim at being an entrepreneur.

AZEE Admission Capacity

L | L ELFRIZ R

Departments Master’s Program Doctoral Program

25 12
24 11
15 7
it Total 64 30
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Curriculums Policy
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Master’s Program
1. Based on our diploma policy, we offer education to deepen expertise and to foster students who have
superior practical skills and are capable of integrating various advanced knowledge.
2. We strive to prepare students for careers as sophisticated professionals or researchers who can play active
roles globally with excellent communication skills.

Doctoral Program
1. Promoting students’ self-motivated and creative research activities, faculty members offer educational
research guidance to provide students with high research skills and bird-eyes’ view.

2. We offer educational research guidance to provide students with skills to disseminate their research
achievements to the world.

3. We strive to keep the level of doctoral thesis high with enhanced thesis review.

51
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Curriculums
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AdSM offers education to deepen expertise and also to foster open-minded and intelligent human
resources who have enough superior practical skills to integrate various advanced knowledge.

Master’s Program

@ While covering the major specialization also lay the foundation for doing
challenging work in the periphery of other disciplines.

Basic Subjects @ Improve communication skills in Japanese or English.

@ Practical career education is offered to foster competent professionals who can
play active roles in society.

@ Learn both basic and the most advanced research in specialized fields.

@® Many academic staffs are responsible for course subjects along with academic
achievement goals.

@ Research project related optional programs are available.

Major Subjects

@ Obtain job experience in companies or research experiences in domestic and
overseas institutions.

Practical Training

Master’s Thesis @ Under the supervision of academic advisors, acquire specialized knowledge and
Research Subjects experimental techniques required for research activities in specialized fields.

Doctoral Program
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Diploma Policy

L eI
KERSCIRMERZARR TIE, IEDHEMIBEBEL, BLRYDBEERVRMRRBRICER L AFCHL, T
ISR EERDEEICEDE, BLOFMNEIRET B,

(BFYMEMEELR)

1. BTZME L ALEMERZICE T BMERNEFFIRIMEHFL T3,

2. ETMENMZIFeERICUAICHNEEERDERL TV 3,

3. MEFHREMEIIL IV BNERL, SEBRARUMREE & L TERATOERRENIBARFTE 5,
AERUCHEWTIR, ChEDHB-HEEBFELAEICHL, ZTORBICIHUT, BL GEF), 8L (TF), &L
(1) DWThrEHRET B,

(D FEGEEERFER)

1. BIT#@A L AEEMERRICES T AMBREAEEMFMER L TV 5,

2.NAMFABYAILRBLUONA AT /O —nHEEBRICLACHAEERRDEBEL TW3,

3. BMEFMMEBMEII 12 r—Y a3 BENEERL, SEBEARUMRE & L TERI TOFEIEFTE 2,
AERUCEWTE, ShODME-BEEBEBLAZFIIWL, ZORBICKHLT, B (I, &L (BR), &L
(ZHW) dnwThr 5T 3,

—

FEFERRFEER)

VBT EBALAREDERFEICE T AMEEN EEMFETTEREL TV S,

LILY NOZIXNBEREBICUACREAOEERDEALTWS,

. EBEBEARUMEEL L CERANTERETZ 200, FIEWHEMETI 124 — 2 3 VEEDSOARAYEE
HEBHLTWD,

AERICEWTE, ShS5OME-FHEEZBEBLAFICHL, ZOARARICIEL T, BL (I, 18X (BF), 8L

(B dnwThr 5T 3,

wnN =

ELFRIZ R
RERERMERARRER TR, AEDEUBZEIF L, BLHIXDEERUVREMBRHARICEB L ALFICHL, UT
ISR EERDEEICE DX, BLOFMNEIRET B,

(BFMERFER

1. BT2®E L ARMERFICE U IEELMRRND EEFRMEZHL TV 5,

2. ETMEMFELBFOEFNLFHER L, FMRREERMICEETZI8NERL TV 5,

3. B NEHZICERT 2200, sELRFNREH EXBREAFEZAL TV 5,
AERUCHEWTIR, ChoDHFE-HEEZBFELAECHL, TORBICIHUT, #L GE®), L (TF), L
(1) DWThDEHRET B,

(HFEAREEERFER)
1. BIZ@A L kBN S 25ELMBENEEMBEMEEL TV S,
2. NAAYMILRESLUNA AT 7 /00 -DBFOEMNERHEEEL, PITREEERMICRETE 38
EHLTWA,
3. Bt NEHSICEMRT 274200, SELMENEBENERBEAFEEL TV,
AERUCEVWTE, ThODME-BEEBEBLAZIIWNL, ZORBICKHL T, X (I2), Bt (BR), #t
(247 DWIThr EHRET 3,

(FBHEBEMFEL)

1. BTZRMELREMEMZCS I ISELMERND EEFRIMEZHL TV 5,

2. IL7 MOZIXRHFOFEFMNLERER L, FNRREERNICRETZ38ENERL TV 5,

3. B S NEHZICERT 5700, sEEMENBRENEXBREAEEFL TV 5,
AERICHEWTIR, ChO5DFFE-REEZBFELALECHL, ZTORBICHUT, L (I%), &L 2%, Bt
(Z4i5) DWThrERET B,
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Master’s students should have:
1. Research ability and professional skills in advanced material science within the science and engineering
integrated field.
2. Applied skills and practical ability based on the fields of matter, life and electronics.
3. Scientifically logical way of thinking and communication ability sufficient enough to be expected to play an
active role as a professional or researcher in Japan and abroad.

Doctoral students should have:
1. High level of research ability and professional skills in advanced material science within the science and
engineering integrated field.
2. Abundant academic knowledge in the fields of matter, life and electronics, as well as sufficient ability to
disseminate academic achievements to the world.
3. Scientific way of thinking and practical skills for use in international society, resulting in contribution to the
betterment of life for mankind.

HEEHT

Education in Collaboration with the Society

ZhhSDRFICE, BE, MRICMAT, HEEEIPERLFREE L TRESNTVLET,

AMEM T, KETOERYBENIEREDOHZITEDLIIICRME N, FEETHEHFTEBDD, ERRICHREN
RBEEV, EETOXRFEL ELBEEF RS ERILEERFREREL TVET,

T, HEADPSKREREBTEIAIZHFEEINATWEI L ERBET IR E LT, £30, BEMS TERFOAF
BTHE %M E T 28ES MERBRIES) bREL TV ET,

Universities are being increasingly required to collaborate with the society in addition to their academic and
research activities.

AdSM offers its students several opportunities to visit a company and talk directly with company workers to
know how fundamental education in a university is reflected and plays important roles in the actual society. In
addition, our graduate school holds lectures three times a year, which are given by our graduates who are playing
active roles in the society. These vocational education lectures are good opportunities for students to recognize
what actual workers expect from each University and its graduates.

BTE%BW-HEHES
Lectures by AdSM Graduates Company Tours
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Number of International Students (Total Numbers from FY2014 through FY2018)
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Financial Status of International Students : Number of Scholarship Recipients in FY2018

B RERH (5%) BERERH (15%)
Master’s Students (5) Doctoral Students (15)
(}éﬂ\ﬁ ) Th%
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Scholarship granted
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A

BUTiE

government
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AdSM Student Financial Support Systems

AMEMTRBRBICEE-MREBOEMEEMNE LT, UT 8EENBEZEHELH I TVET,

The Graduate School of Advanced Sciences of Matter (AdSM) currently offers the following eight types of
financial support systems to further encourage academic and research activities of graduate students.

ELERERERVUIELIREREFE SR  for Master’s and Doctoral students

I M RFa—-For XA 9F

Excellent Student Scholarship

BEARTIE, $EOMEEROB ERUES L AMORHE BHE LT, AFHRIC 55 HMETIE, TXRO%ER
EFHEDECHVTEBEBO SNBFECH LT, RABEFE (T 7L b XF2—F> ) & LTEEOD
F, BB DBERESERBLTVET,

FHER TR, ZOHEORARELA L, EHOSEEHEHELTVET,

[ERI0EEEM] HLRizaiies, HLRIEHI6S

All graduate schools of Hiroshima University grant academic benefits for students who are approved as having
shown excellent performance in their entrance exam, or academic or scholarly activities after enrolled, for the
purpose of increasing students’ enthusiasm to study and further cultivating excellent human resources. In AdSM, we
award this scholarship to more students than designated by the University.

[Number of Scholarship Students in 2018] 6 Master’s students, 6 Doctoral students

RERFEBIOEX R

Grants for Overseas Research Activities of Master’s and Doctoral Students

ANRRF T3, BH COEBFEERPHE - HMEFBRVERZANEEEZ BRI & L T, BLREMARCBIIFEIC
MUT, BHEMRBSEEBL TVET,
(PR 30FEEAE] FLRIZAHA7 R, HLFRERI3E

AdSM provides financial support to master’s and doctoral students to cover travel expenses for overseas research
activities for the purpose of promoting participation in academic conferences and research activities held in foreign
countries and international exchange.

[Number of Students Granted in 2018] 7 Master’s students, 3 Doctoral students

RERFEEHEFLZE

Grants for Studying Abroad of Master’s and Doctoral Students

ARZHF T, EREEHL CRIEN LMERAREB E MO TRETE S AMETRT 5720, NARFCHEFZT H1EL
RIZRTEAR UREAFE D, BHAOKZPHRHEEETT O 1 »BLILEE6 » ARBEEDEREF (MREEHF) (CDWVWT
REHSLOHFEEZEELE T,

[FRI0FE EEAR] 1B LERIZATHAOR, 1S FRTEAHA0E

For the purpose of nurturing students capable of developing international and creative R&D activities on their own,
AdSM provides financial support to master’s and doctoral students to cover travel and living expenses for their 1 -
6 month overseas research activities in universities and research institutions.

[Number of Students Granted in 2018] 0 Master’s student, 0 Doctoral student

RERFEDERNICE T 2ERFSHRRIE

Grants for Making Presentations at International Conferences Held in Japan

AMEF T, BLREMPRURPFEEWRIC, HREFHORERVRFNZELENE LT BATHES W ZE
BESTOERETCEREZTOBE, TOREFEEP L TVETY,
[(FRI0FEEAE] BLFREFH0E, FLRERI0E

For the purpose of promoting research activities, AdASM provides financial support to master’s and doctoral students
to cover travel expenses for attending and making presentation at international academic conferences held in
Japan.

[Number of Students Granted in 2018] 0 Master’s student, 0 Doctoral student
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English Proficiency Test Fee Support

AIREF T, BEREAMARURBAEED, KFEEHRE (RRI TOEIC® AR T X b) 2 ZE8RY 2 BRICEERF (LR
5,500 &#2MH) £XZE L TWVWE T,
(TR 30F EE#E] L RIERTH29E, ELRI2EH3E

When master’s and doctoral students take an English proficiency test (the TOEIC®Test in principle), ADSM provides
them up to 5,500 yen twice a year.
[Number of Students Granted in 2018] 29 Master’s students, 3 Doctoral students

BRI 4SS for Doctoral students
AERELEERPFERES

Scholarship for Doctoral Students

ARRF T, BERERMZENRENERICL VELRERPNOEZ- AR EME T ca, FRICERTE
SRIBEBASIEEENE LT, BN ABLIRERBFECIRNERPE 2RI IREERRLE T,
[(FRRI0FEEAE] FLHRERA15%

AdSM offers a financial support system which provides superior doctoral students with scholarships to reduce their
economic burden, so that they can continue their study at doctoral course and devote themselves to their research.
[Number of Scholarship Students in 2018] 15 Doctoral students

BERERPPEREE

Financial Support to Doctoral Students using the RA Employment System

AR T, BLRERPFE (KFE, BEE, EENEAZZLE, HEBRFOTGEIC L 2 BFXETREM 2 EFE
AAPBELTVWEVWERUVHSAFEEZR) ORFNEEZBRT 52 2B E LT, xAFRREFAELEE
(585,800 ) %, V¥ —F 72222 b & LTI OMABIEBNOMMiE U TZHOFEEZERL TVET,
[(FRI0FEEAE] BLRERE 215

AdSM has a financial support system to doctoral students (excluding those taking leave of absence, students in
their 4th or more year, Japanese government scholarship students, foreign government scholarship students who are
not paying tuition fee by themselves, and those who entered AdSM by taking the special selection exam for adult
students), which compensates their tuition fee by paying for their research assistant activities for the purpose of
reducing their economic burden. The maximum amount of support is 535,800 yen, which is equivalent to one year
of tuition fees.

[Number of Students Granted in 2018] 21 Doctoral students

BRI R P E MR IEEI SR

Grants for Domestic Research Activities of Doctoral Students

AAERTIE, BRICH T 2FERRCAREEETCOME-HMEFSDREEZ B E LT, BLREEREFEICHL
T, ENREBEZEBILTVET,
[FFRI0FEEEME] B1EF2 %8S

AdSM provides financial support to doctoral students to cover travel expenses for their domestic research activities
for the purpose of promoting participation in academic conferences and research and training activities at research
institutions held in Japan.

[Number of Students Granted in 2018] 8 Doctoral students
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Department of Quantum Matter
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Coulomb Crystals Formed by Singly-Charged Ca lons Crystal Growth of Magnetic Materials
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[Education and Research Fields]

Theory of Condensed Matter Physics/ Magnetism and Low Temperature Physics/ Beam Physics/ High
Energy Physics/ Semiconductor Quantum Optics/ Energy Storage Materials/ Material Science of
Nanotechnology

Currently, specialization and segmentalization have been increasingly significant in the field of science
and engineering. Meanwhile, multidisciplinary or comprehensive new academic fields are required to be
created beyond the existing academic range to solve environmental and energy resource problems.

The Department of Quantum Matter consists of two fields: one involved with fundamental topics of
materials science, the area where various quantum phenomena are being discovered; and the other
focused on applied quantum science, which seeks to apply the understandings gained by the other. By
promoting a conscious interaction between pure and applied sciences, the Department is able to create
and develop new disciplines while pursuing comprehensive, multidisciplinary education. This approach is
the key to the Department’ s goal of training entrepreneurs, creative young researchers, and highly
capable professionals who can approach the core of problems from new perspectives.

_ \; <
PFRIEX 2L —ERARARES BEETEER b R IVIEME
Molecular Beam Epitaxial Crystal Growth Facility UHV Scanning Tunneling Microscope
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Department of Molecular Biotechnology
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[Education and Research Fields]
Cell Biochemistry/ Molecular Biochemistry/ Metabolic Engineering/ Molecular and Chemical Cell
Biology/ Molecular Biotechnology/ Cell Engineering/ Genome Biotechnology/ Metabolic Biochemistry/
Metabolic Genetics/ Interdisciplinary Research on Integration of Semiconductor and Biotechnology

The Department of Molecular Biotechnology is pursuing research and education on bioscience and
biotechnology, using mainly microorganisms as research subjects as well as animals and plants.

Bioscience and biotechnology cover a wide range of fields relating to life, food, and environment, and
therefore are expected to make significant contributions to next generations and industries. For this
reason, it is quite important to deepen our research and educate talented professionals. Our department
is actively involved in basic research on the functions of biological molecules and its application to
industry, medicine and environment. We have published distinguished results by combining cutting-edge
ideas and well-equipped research facilities. Through an advanced research on the clarification of
biomolecular functions, which contributes to human life and welfare, and its application, we are
committed to training of highly capable specialists and researchers who possess an international outlook

and advanced research skills and who will be able to push forward bioscience and biotechnology.

Plant-microbial biotechnology
-Plant ceII mfected by microbes

Marine Biotechnology

-Protection from red tide BEYLRLF—LF

Microbial energy production
-H,-CH, fermentation

BREIREIX
Microbial material recovery
-Phosphorus accumulating bacteria

2B\ AF0/0I—
Biotechnology for micro algae
-Carotenoid production

|RAEY TS
Inorganic biotechnology-
Asbesto-binding protein
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Department of Semiconductor Electronics and Integration Science
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[Education and Research Fields]

Semiconductor Electronics/ Electron Device Engineering/ Frontier Integrated Systems / Nanodevice
Engineering/ Nanoprocess Engineering/ Intelligent Integrated Circuits Engineering/ Nanobio
Electromagnietics Engineering/ Optical Integrated Waveguide Devices/ Micro Electro-Mechanical
System (MEMS)/ Transistor Modeling

In the department of Semiconductor Electronics and Integration Science, following research issues
concerning semiconductor electronics and integration science are studied.

(1) Operation principle, structure design and fabrication process of nanoscale transistors,

electromagnetic-wave detectors and photodetectors.

(2) LSI circuits/architectures and modeling technologies of transistor characteristics for the circuit

design based on the physical theory.

(3) Ultra high-speed communication with ultra-small energy consumption, compact size and light

weight.

Recent highly advanced information society is supported by the Internet, mobile communication,
computers, digital appliances, and robots. The cores of these tools are realized by semiconductor
integrated electronics. From now we have to develop further advanced information appliances with high
performance, low dissipation power and low environmental impact for the sustainable society. For the
university, there are strong demands to offer innovative research and education with the new concept to,
e.g., Medicine and Engineering merged field.

We train highly capable researchers and specialists who can approach their subjects from a broad
perspective that reaches from circuit and system design to integration device and manufacturing process
technologies, which are recognized as the applications that form the future society system. We offer our
students practical research utilizing innovative ideas and advanced research facilities, and an
educational experience that is closely linked to the research.

TI2R74 v 7 ETEHETZSVIC NI LIRA HBAEHOMREEMEEEZED I 7 -2 Ib— L4

Crystalline silicon transistors operated on plastic substrate Super clean room for nanodevices

EHEBESH SIC/NT—F NS ZDHAZE BEXIRBEHE (QAM) % 3] L 7-300GHz S EiF
SiC power and harsh-environment electronics QAM-capable 300GHz-band wireless communication
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Education Program on Integrated Semiconductor and Biotechnology
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1271 —2X Breast cancer detection system SiysIdnN4+t4%— NAF Y —
Brain-machine interface using microwave reflection Si ring biosensor using silicon Biosensor using single

(BMI) binding protein (SBP) electron transistor

The purpose of this program is to improve the quality of life through progress of science and
technology especially of electronic interface technologies and sensing technologies more superior than
the human five senses using new materials in concert with massive parallel memories. Such
interdisciplinary fields will greatly contribute to establishment of quality and reliability of technology and
system for safety, environment, and medical application. Under such situation AdSM has established a
new program, ‘Education Program on Integrated Semiconductor and Biotechnology” for the purpose of
fostering next generation researchers and engineers who have sufficient knowledge of both
semiconductors and biotechnology to explore new fields of integration.

R&D Theme

(1) Develop fundamental technologies for brain-machine Interface (BMI) which allows communication
between a human or animal brain and a semiconductor chip.

(2) Develop cancer detection system using reflection of electromagnetic microwaves and integrated-
semiconductor wireless-circuit technologies.

(3) Develop Silicon Bio Method which selectively combines nanodevice with organic molecules, such as
antibodies, using the newly-discovered Si Binding Protein (SBP to finally realize highly sensitive
multi-functional biosensors. These biosensors will be used to develop innovative ubiquitous diagnosis
systems in medical care, by combining with MEMS technologies.

(4) Develop ultra-high sensitive biosensors using single electron transistors.
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KEEX v /SATIE, 2018F4RPSLEBEEE L > TWETo 3% The Kasumi Campus has been smoke-free since April, 2018.
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