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In the course of implementing the COE, we place the GCOE Unit for Energy Science Education at the center,
and we proceed from the Scenario Planning Group, the Advanced Research Cluster to the Evaluation, forming mutual
associations as we progress. The Scenario Planning Group sets out a CO2 zero emission technology roadmap and
establishes a CO2 zero emission scenario. They will also conduct analysis from the society values and human behavior
aspect. We established the Group of Energy Scenario and Strategy Study to cooperate with the government and
industries to cope with issue of energy and the environment. In this group, members from the government and industries
discuss with us, evaluate technology roadmaps and energy scenarios from the Scenarios Planning Group and feedback
on the scenario planning. The Advanced Research Cluster, as an education platform based on research, promotes the
socio-economic study of energy, study of new technologies for solar energy and biomass energy, and research for
advanced nuclear energy by following the road map established by the Scenario Planning Group. Evaluation is conducted
by exchanging ideas among advisors inside and outside of the university and from abroad, to gather feedback on the
scenario, education, and research.

For education, the central activity of the Global COE, we establish “the GCOE Unit for Energy Science Education”
and select students from the doctoral course, and foster these human resources. At “International Seminar on Energy
Science”, one of the compulsory subjects, the students plan and conduct interdisciplinary group research containing
both the social and the human science and the natural science toward CO2 zero emission at the initiative of the students
themselves. The students will acquire the faculty to survey the whole “energy system” through participation in scenario
planning and interaction with researchers from other fields, and apply it to their own research. We are striving to foster
young researchers not only who will be able to employ their skills and knowledge with a wide international perspective
as well as expertise in their field of study in order to respond to the needs of the society in terms of the variety of energy
and environmental problems, but who will also lead people to a 21st century full of vitality and creativity, working
towards harmony between the environment and mankind.

In FY2011, we continuously carried on full-scale operations at the education programs of the students, and also
promoted the study at both the Scenario Planning Group and the Advanced Research Cluster earnestly. In order to
report the developments and to discuss the future activities widely, we held the Third International Symposium of the
Global COE on August, 2011 and the annual symposium of the Global COE on January, 2012. The Third International
Symposium of the Global COE was held abroad for the first time specially jointed with BK21 Program at Ajou University
at Suwon, Korea. Responding to the Great East Japan Earthquake, we proposed our remark on the energy problem
by organizing the Exigent Symposium, “The future of energy in Japan —towards a safe and secure society-" on May,
2011 and hosting the Kyoto University Symposium Series 8, “The lesson learned from the Reactor Accident and the
energy scenario of the future” on July, 2011. We established the Scenario- Advanced Research Joint Committee in order
to make the cooperation between the Scenario Planning Group and the Advanced Research Cluster stronger. We also
fort to the 1nternat10na1 exchange promotion activities such as co-hosting SEE (Sustainable Energy and

sia on July, 2011 and other related seminars and symposiums. We present here an
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Greenhouse gas emission (hereinafter called CO2 emission) is regarded as the main factor in global warming
as stated in the IPCC report in 2007. A shortage of fossil fuels by the end of this century is also predicted.
Consequently, showing possible paths to achieving a worldwide zero CO2 emission system independent of
fossil fuels is not only a pressing issue for the world but also a research topic that should be initiatively pursued
by Japan, as a developed country but poor in terms of energy resources. In energy issues, not only the natural
science, but also the social science that seeks new social systems and human science that considers social way
are also deeply related. It is necessary to establish the “Low carbon energy science” in the interdisciplinary field
adding the social science and the human science to the natural science.

This program aims to establish an international education and research platform to foster educators,
researchers, and policy makers who can develop technologies and propose policies for establishing a scenario
toward a CO2 zero-emission society no longer dependent on fossil fuels, by the year 2100. The students will
acquire the faculty to survey the whole “energy system” through participation in scenario planning and
interaction with researchers from other fields, and apply it to their own research. This approach is expected to
become a major feature of human resources cultivation.

In the course of implementing the Global COE, we placed the GCOE Unit for Energy Science Education at the
center as is shown in Fig. 1.1, and we proceed from the Scenario Planning Group, the Advanced Research Cluster
to the Evaluation, forming mutual associations as we progress. The Scenario Planning Group sets out a CO2 zero
emission technology roadmap and establishes a CO2 zero emission scenario. They will also conduct analysis
from the society values and human behavior aspect. This task is provided as an education platform, and is made
useful for human resources development. It is important to get ideas and cooperation from industry to establish
an international and long-spanned scenario to realize “Low Carbon Society”. We have organized the Group of
Energy Scenario and Strategy Study with the participation of companies at both supply side and demand side, and
an energy-related think tank. The Group of Energy Scenario and Strategy Study is convening two-times-a-year
regular meetings to discuss and evaluate technology roadmaps and energy scenarios proposed from the Scenarios
Planning Group and to feedback the result on the scenario planning.

The Advanced Research Cluster, as an education platform based on research, is promoting the studies by
following the road map established by the Scenario Planning Group. As Energy Science Research for no CO2
emission, from the point of view that the main cock should be turned off first, we are targeting at primary energy
as Renewable Energy (Solar Energy and Biomass Energy), Advanced Nuclear Energy (Fission and Fusion),
and Socio-economic Study of Energy because the energy issues cannot be simply considered as a technological
problem, but it is deeply related to the social and economic elements. Fig. 1.2 shows the outline of the research
tasks proceeding with time, making the Scenario Planning Research and the Advanced Research correlate each
other. With the Scenario Planning Research, shown in the center, we carry on the socio-economic study, study
of solar energy and biomass energy, and research for advanced nuclear energy. In FY2011, we established the
Joint Committee of Scenario Planning and Advanced Research subject to headquarter in order to make the
cooperation between the Scenario Planning Group and the Advanced Research Cluster stronger. Evaluation is
conducted by exchanging ideas among advisors inside and outside of the university and from abroad, through the
establishment of an advisory committee consisted of external experts, implementation of external evaluation by
external evaluating committee, implementation of self-inspection and evaluation and so on, to manage the platform
by gathering feedback on the scenario, education, and research.

For education, which is the central activity of the Global COE, we establish “the GCOE Unit for Energy Science
Education” and select students from the doctoral course, and we foster core human resources by making the



students of the Unit participate in the Scenario Planning Group and the Advanced Research Cluster and receive a
practical education.

The fundamental principle of the GCOE Unit for Energy Science Education is to foster a human resource:

(1) Who has comprehensive ability to have a profound knowledge regarding the energy and environmental
issues, to understand both the social and human scientist and the natural scientist, and to carry out
collaborative work,

and

(2) Who has independence to organize a research group for the intended research, and to perform the
research cooperating with other researchers,

and

(3) Who has internationality to have an international perspective, a communication ability, and a world-class
standard research ability,

and

(4) Who has potential to contribute in solving the energy and environmental issues which relate deeply to the
sustainable development of human beings.

The “CO2 zero emission education program” provided by this unit is shown in Fig.1-3. It has made the

following compulsory subjects:

(1) “International Seminar on Energy Science (Open recruitment group research)” to plan and conduct
interdisciplinary group research containing both the social and the human science and the natural science
toward CO2 zero emission at the initiative of the students themselves.

(2) “Advanced research” to participate in the Advanced Research Cluster as an independent researcher and to
master creativity and independence.

(3) “Field training” to visit field site such as nuclear power plant or waste power plant or etc. and to make
practical learning.

(4) “Research presentation” to make research presentation at an international congress or an industry-
academia cooperate symposium or an international workshop.

Furthermore, the following subjects are also provided:

(5) International education through classes in English, invitation of researchers and strategist from abroad.

(6) Long-term overseas education and acceptance of foreign students.

And also, students in this unit are recruited as research assistants to provide adequate economic support.
Annual wage system program-specific educators and researchers are recruited by international open recruitment,
then are joined the scenario planning or advanced research as independent researchers, and are fostered as
practical researchers. They also instruct the students’ research, are cultivated their instructing skills, and are
fostered as researchers who inherit the human resources cultivation to the next generation.

Furthermore, in order to transmit the achievement of this platform to public, we will promote,

(1) Information transmission through website,

(2) Publication of the Annual Report and the Newsletter both written in English and Japanese,

(3) Hosting domestic and international symposiums and activity report meetings,

(4) Co-hosting related meetings domestic and international such as SEE (Sustainable Energy and

Environment) forum and so on,

(5) Hosting of an industry-government-academia collaboration symposium and citizen lectures.

Based on the above-said activities, we foster every year academic researchers who will inherit the human
resources cultivation, industrial researchers who will put the research achievements into practice, policy makers,
and strategist who will support an international organization as becoming government representatives of the
future COP.

And the followings are expected as the social value and the pervasive effect,

(1) Contribution toward realizing CO2 zero-emission, and policy proposal coordinated with government and

autonomy, domestic or abroad, and international agencies,

(2) Spread of Energy Science as an interdisciplinary academic field and provide of new approach for the
education and the research,

(3) Establishment of information channel, human exchange path and education system to solve the energy




issues,
(4) Contribution to utilization of nuclear power with improved social acceptance,
(5) Contribution to prevention of global warming and energy security
(6) Spread of the effective achievements to the south-east Asian Nations through international cooperation
such as the SEE forum, activities at platform universities and so on.
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Information transmission

CO2 Zero-emission

GCOE Unit for Energy
Science Education

ced Research Cluster

Research into Energy Science

Fig.1-1. Full picture of the Global COE.
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Fig.1-3. CO2 zero-emission education program.
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Organization
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Figure 2-1 shows the organization of the Global COE program. Steering Committee of GCOE Unit for Energy
Science Education, called as Program Headquarters Committee (PHC), formulates the basic policies for the every
management. PHC is constituted by the representatives from each working committee involved in this program
and academic staffs of four faculties participating in the Global COE (Graduate School of Energy Science, Institute
of Advanced Energy, Department of Nuclear Engineering and Research Reactor Institute) take part in this
committee. Acts of PHC include overall control and management of this Global COE, selection of students for the
GCOE Unit for Energy Science Education, recruitment of the group research, recruitment of research assistants,
recruitment of annual wage system program-specific educators, researchers and Global COE secretariat
staffs, and implementation of evaluation by members outside of the university and from abroad. In FY2011, we
established the Joint Committee of Scenario Planning and Advanced Research subject to headquarter in order to
make the cooperation between the Scenario Planning Group and the Advanced Research Cluster stronger.

Committee of Scenario Planning and Committee of Advanced Research perform the actual operation of
research activities. Acts of Committee of Scenario Planning include implementation of Scenario Planning Group
and management of the interdisciplinary group research of students at the GCOE Unit for Energy Science
Education. Committee of Advanced Research, which implements the Advanced Research Cluster, consists of
four research groups of Energy Socio-Economics Research, Biomass Energy Research, Solar Energy Research
and Advanced Nuclear Technology Research. The two committees operate in close coordination and cooperation
with each other holding such as joint workshops. At Group of Energy Scenario and Strategy Study, Committee
of Scenario Planning exchange information and ideas with industry. It is aimed in order to realize the low carbon
society that industry, government, academia and citizen collaborate together to deal with the planning of a large
scale international scenario extend over a long period of time. In this group, technology roadmaps and energy
scenarios proposed from the Scenario Planning Group are reviewed through discussions among members from
industries and the Global COE at the regular meeting, and this gives feedback to the scenario planning.

Curriculum Committee executes practical affairs of the GCOE Unit for Energy Science Education. Acts of
Curriculum Committee include establishment and management of the education program and curriculum,
planning of the field trainings, implementation of domestic and international workshops for the students, and
selection of research assistants.

International Exchange Promotion Committee transmits information and achievements of the Global COE
to public through interaction and cooperation with international research institute, spread of the effective
achievements to the east and south-east Asian nations, hosting of domestic and international symposiums,
update of the website, publication of reports and newsletters in English and Japanese, and planning of industry-
government-academia collaboration projects.

Self-Inspection and Evaluation Committee inspects and evaluates the above mentioned activities, and issues the
report every year to pursue the continuous improvement of the program.

Advisory Committee comprising external intellectuals is established to assess the development of the Global
COE program and offer the recommendations that will enhance quality of outcomes of the program. According to
the recommendations, PHC makes some corrections if necessary to accomplish the goal.

Fig. 2-2 shows the personnel distribution of academic staff and GCOE researcher belonging to each committee.
Red indicates leaders of each committee, Blue GCOE program members, Green annual wage system GCOE
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program-specific assistant professors, Purple annual wage system program-specific researchers, and Black other
researchers. Every member of PHC is a representative from each working committee, and this makes it smooth
to transmit and implement determinations of PHC.

Cooperation between the Scenario Planning Group
and the Advanced Research Cluster

SEHE

Apog wiajsAg

Self-Inspection and

. q . . Evaluation Practice
Advisory Committee Evaluation Committee

Advice and Evaluation

by External Intellectuals Committee of Scenario | Organizing Research Group,

Planning Supervising Group Work
Group of Energy Scenario and
Strategy Study
Steering Committee of GCOE
. . . Committee of Advanced | Operation of Advanced Research s|m
Unit for Energy Science P Cluster ) 5
Education (Program Headquarters) OH =
& o
Energy Socio-Economics Research 2
Decision-malking body >
Biomass Energy Research Q
<.
Solar Energy Research él
Secretariat Advanced Nuclear Technology Research
Administr ativa? maﬁ?rs K ) Formulation and Operation of Education
and all other inquiries Curriculum Committee Program Curriculum, Field Work Planning
and Workshop Implementation, etc. §'§

4

International Exchange Symposium Planning, Building a Website,
Promotion Committee | Newsletter Publication and Planning of
Academic-Industrial Alliance Project, etc.

[EE
SOIJIAIDY YDJ0asay

Fig.2-1. Organization of the Global COE program.
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m
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[}
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Satoshi KONISHI Research i
Tomoaki KUNUGI o
. . 3
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Shiro SAKA IAE  Takashi  Hideaki Tetsuo  Yukio Kenzo Toshiteru  Takashi Takashi I E:lﬁ
Tetsuo TEZUKA solar Energy Research MORI  OHGAKI ~ SAKKA ~ OGATA  MIYAZAKI Kil NAKAJIIMA SAGAWA ] ;;
SusumuTOHNO Eiji Liew Fong ZDT%
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GES Takeshi  Rika Toshiyuki c o
Red  Chair (Leader) YAO HAGIWARA NOHIRA o 5
<l O
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Blue Promotional Staff Advanced Nuclear Energy RRI  Ken NAKAJIMA Hironobu UNESAKI  Jaeyong LIM &
Research DNE Tomoaki KUNUGI Atsushi FUKUYAMA  Akio ITO Ikuji TAKAKI <
GCOE Program-Specific o =R
Green B IEA  Tohru MIZUUCHI Akihiko KIMURA Kazunobu NAGASAKI c
Assistant Professor o
. =
Purple gsiz::f:am Specific GES Takashi MAEKAWA JAE  Tohru MIZUUCHI  TetsuoSAKKA -
Curriculum Committee | 5\F picuchiFUKUYAMA R Katsuhiro KAMAE
GES Graduate School of Energy Science |ntemationa|5xchange JAE  Hideaki OHGAKI
IAE Institute of Advanced Energy i
§ Promotion Committee DNE  Tomoaki KUNUGI )IHB! >
RRI  Research ReactorInstitute GES MasahiroSHIOJI  Eiji MATSUMOTO Hirohiko TAKUDA 85
DNE DepartmentofNuclear Engineering _\ig
CPIER Center for the Promotion of m 3
Interdisciplinary Education and Secretariat GES Yoshinori WADA  Toyoji NAKATA  Michinari TANIKITA  YorimiASANO  Yuko YAMAMURA =
Research 3
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Fig.2-2. Committee composition as of February 1, 2012.
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Table 2-1 PHC meeting record

The 35th Committee Meeting April 14, 2011

The 36th Committee Meeting May 19, 2011

The 37th Committee Meeting June 9, 2011

The 38th Committee Meeting July 14, 2011

The 39th Committee Meeting August 11, 2011
The 40th Committee Meeting September 8 2011
The 41st Committee Meeting October 6, 2011
The 42nd Committee Meeting November 17, 2011
The 43rd Committee Meeting December 16, 2011
The 44th Committee Meeting January 12, 2012
The 45th Committee Meeting February 9, 2012
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#35H GCOEHF L= v MEHRHA FR234E4 H 14 H
536 GCOEHHE == v MillERER P 234E5 1190
§37HIGCOEHBE L= v MEFZHR PR 234F6 H 9 H

38 GCOEHFE L= v Ml RHA PR 23457 H 14 H
4539 GCOEHEF L= v MlERHEA PR 234E8 H 11 H
408l GCOEH B L= v MEFZHS PR 2349 H 8 H

#4110 GCOEHE = v MEHRHE & SR 234E10 H 6 H
4210 GCOEHH L= v MEHRHE FR234E11H17H
5438l GCOEHE L= v MEFZRHS FHE234E12 H 16 H
44 GCOEHH L= v MEERES PH244E1H12H
#5450 GCOEHEF L= v MlERHEA Fp244:2H9H

Staff Recruitment and Transfer

ASBRE LR

From the applicants for the open recruitment of GCOE researchers, total of two GCOE researchers were
adopted on January 4, 2012 and February 1, 2012. Two GCOE program-specific assistant professors who were
adopted on November 1, 2008 moved. One was promoted to an associate professor of the Faculty of Engineering,
University of Yamanashi on November 1, 2011. The other became a research administrator of the Research and
International Affairs Department, Kyoto University. One GCOE program-specific researcher who was adopted
on April 1, 2009 moved on to become a researcher of the Research Reactor Institute, Kyoto University on April 1,
2011. Table 2-2 shows a list of the GCOE program-specific assistant professors and the GCOE program-specific
researchers as of February 1, 2012.

GCOEMIZE B RIEADISEEH L), FH24ETIH4HE2A1IHIC, ZNEFNW%EE (/9 —3)VCOE) 1
LR LZZ, SFR204E1TH THICRRA L2224 09 b 14 18, P23 11 H 1 HAHT TR
TEEIRBEM S A 7 A TRHCHERIZ L LTREIL, 9 18P 2441 H 1 HAF T TRAERK I IE ERS RS-
P78 A 0 S PR iR Ak i A B AR R MR & L CRB L7, PR 21E4H THICHRA L2 EmEE 1
Y&, PRC234F 4 H 1 H AT CTRABK AT FEBRAT T )1 2588 T ge i MIciZe H & LCRE) L 72, Pk
2442 H 1 HBIAED GCOE S Bh# & e B 2 £ 22 1R 7.
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Table 2-2 GCOE program-specific assistant professors and researchers as of February 1, 2012

#*2-2 GCOEREBIHEFEMAE (FH24F281BHAE)

Position Name Adoption date Assigned Committee Group
555 K4 WRHEHH EZE % FN—7
GCOE Program-  (Jae-Yong Lim October 1, 2008 Advanced Research Advanced Nuclear Energy
specific Assistant 4% fpe R 204£10 H 1 H [feoimiise Seit 1)
Professor
GCOE4sEB#  |Kazuchika Yamauchi |April 1, 2009 Advanced Research Biomass Energy
i —BE SER214E4A H 1 H | BSEumifge NAF AR NF—
GCOE Program- |Qi Zhang January 1, 2009 Scenario Planning
specific Researcher s, 7 SER2LAELHLIH () e
GCOEf##&W%t 2 |Liew Fong Fong January 4, 2012 Advanced Research Solar Energy
Vaw 74 7Y FH24E1IA4H |GG Kbz v F—

Hooman Farzaneh
T—=< TrIV¥Fr

February 1, 2012
PH244E2 H1H

Scenario Planning
PRAEN ¥
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I Curriculum Implementation in GCOE Unit for Energy Science Education

IXWVF—HEEGCOERBTIL=Y bHAVFa1S5 LDXEIE

Operation of Education Unit and CO2 Zero Emission Education Program
IANF—FFAGCOEHF L=y PRU'CO2ZE¥RTI vy ¥ ¥ a VEETRT T LDMA

Full-scale operation of the Education Unit and the CO2 Zero Emission Education Program started from April
2009. This is the third year and 92 students have registered for Education Unit in the academic year of 2011.
The registered students are allowed to submit an application form for participation in subjects in the Education
Program. They are eligible for research-related financial support, such as GCOE employment as an RA or TA,
financial assistance for travels associated with presentation of their research, and research grant for participants
of the subjects “International Energy Seminar (group-research)” in the Education Program. The overview of the
Education Unit and main subjects in the Education Program are presented below.

HBEEL=y POEHEEE 7T T LORMZ PR 2144 H 0 S ARG L7z, 35FEHOREEIZB W
TEHEL=Z Y MIRADFENSMESRL, CO2¥uI vy a vy EF7urs 7 28 B2EBT 5 L4,
RA/TANORM, MAREREO, HE 7 s 7 28 H [EREZ A VY- IF— (FV—TW%)] &
BEIT M ERBESEOMELEZZ T LI TEL. UTEHEL=y VOMBELFELEEFE T 0 s
LABHOWHEZRT

I. Those Eligible to Register for Education Unit #H 1=v MZIEHRERKH

Those who can join the GCOE Education Unit for Energy Science are the doctoral students who are
enrolled in the following departments of the graduate school.

*  Graduate School of Energy Science
Department of Socio-Environmental Energy Science
Department of Fundamental Energy Science
Department of Energy Conversion Science
Department of Energy Science and Technology

*  Graduate School of Engineering
Department of Nuclear Engineering

IANVF—FEGCOEHE L= v MIBIMESRTE 55741, UTOMZER - SBUCEET L%
W OEETH 5.
T & D S - =21 v
I AV F =4 - BEEREE I
IOV F — SLBERL A E
T AV F — AR R ELI
I AV F — I HRH I
o TZEAFZER
JE A% T2y
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II. Research Support for Registered Participants of the Education Unit
HEL= v FEMERE IR 2R IR

(1) Those who had signed up for this education unit will be eligible to be appointed as GCOE-RA or TA.

(2) Those who had signed up for this education unit can receive grants for travelling expenses for research
presentation.

(3) As for those who signed up for this education program subject, “International Energy Seminar (Group
Research)”, based on the research plan submitted by each group, the required research expenses will be
supported, amounted to the maximum of 0.8 million yen a year per person.

1) HZEL=v MIBIMEsL7-#1E, GCOEORAH L WVIITAL LTRHSNLEKEES.

Q) HELI=Y MBS L-HIL, MEREOODOREINT AEEZT LI ENTES.

@) HEBE7ur77A8H [EBEZAVF—LIF— (FV—=TW%)] BIEEICOWTIE, 7=l
WS NWFgeEt MO, LB E 2 — AUz D AEMEK80 M E TR 5.

III. CO2 Zero Emission Education Program CO2¥ux3I vy a YFHE 7077 A

Those who registered to join the Education Unit, and acquired the total of 14 credits and above from the
following subjects within the course period will be certificated as graduates of the education program, and a
completion certificate will be issued for each student. The number of credits and the number of registered
students (as of the end of January, 2012) for each subject are indicated below.

(1) International Seminar on Energy Science I, II, III, IV, V, VI (Each 2 credits, compulsory 4 credits,
maximum 8 credits)
Number of registered students: V (first semester, 2011) 66
VI (second semester, 2011) 77
(2) Advanced Research for CO2 Zero-Emission I, II (Each 1 credit, compulsory 2 credits)
Number of registered students: I (first semester, 2011) 19
II (second semester, 2011) 25
(3) Field Practice (Compulsory 2 credits)
Number of registered students: 36
(4) Research Presentation I, I, III (Each 1 credit, compulsory 1 credit, maximum 3 credits)
Research presentation at academic meetings
Number of registered students: to be counted at the end of academic year
(5) Overseas Practice (1-4 credits)
Research or practice at international institutions
Number of registered students: to be counted at the end of academic year
(6) Classes in English (Half term: 2 credits, quarter term: 1 credit)
Number of registered students: 28

PEL=v MIBMEERL, EEHENICTIOME2 S 4B LLE (N, %59 8D Z2HU5 L
REEHETIO I AMMETHEREL, BTREHEEZRIT TS, UTFICERH ORI E & K23 4E D
BB CFi244E 1 HRIUE) 2R
1) FEBZALVXF—t3IF— 1, 0, I, IV, V, VI (%2HA, O64HA, RS HAL)

fEsE VORI 664, VI (2H1) 774
Q) REESAMRE I, O (%147, M52 Hifr)
e 1 (B 394, I (1&1)) 26%
B) 74—V IFEH (52 HL)
JEEE 3644
(4 WgesdE 1, I, I (% 1 WAL, 551 HAL K 3 HAL)
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“\‘

PR BT BEIEE, BEE  AEERIZER

6) yE (1~ 4 H47)

IR COFZE, BB, EIEE - ERORICHER

(6) WFEICX B9 CRY - 2847, 1/480:1 ¥A47)

JEisE 284

Main Subjects FEFIH

Subject Title
#HEA

International Seminar on Energy Science I, I, III, IV, V, VI
FBEAVF—X3IF—1, 0, I, V, V, VI

Place
YT

To be determined by the Advisor
7 B4 Y —D¥gw$ % 5T

Time

F R

International Seminar on Energy Science I: First semester of 2009
International Seminar on Energy Science II: Second semester of 2009
International Seminar on Energy Science III: First semester of 2010
International Seminar on Energy Science IV: Second semester of 2010
International Seminar on Energy Science V: First semester of 2011
International Seminar on Energy Science VI: Second semester of 2011
Participants will be informed of the details separately.

FEIBE T AV F—t 35— T O PRUERHIY], ERT AV F—t I — 1 1 PRl 21 4 EE 1)
FEIBET AV F—t 35— P22 R, FEFRT AV F—t I F—IV 1 PR 224 BRI
FEIBST AV F —t I F— VP23 AEEERTY, EIBET ROV F — & I — V1 PR 23 4R 1R
SR D W T RIS 12 i 5.

Instructor

HEY

Academic staffs in charge of the Committee of Scenario Planning (Ishihara, Tezuka, Konishi, Unesaki)

U ARREMHSEA (A, TE N, )

Credits
Hif

2 credits each (Compulsory 4 credits, maximum 8 credits)

% 2 WAL (I 4 AL, ok 8 ML)

Course
Description

FHNE

The class will be organized with small groups (7-8 people/group). Students learn techniques and strategies
for the Zero CO2 Emission Energy Society through group discussions in English based on Problem Based
Learning (PBL).

T-84D TN —T PN TCO2¥ULI v g YT HhLF—(EITonCREMY3 Y (PBL) 23k
DL WFEIZ XL B 7V — TGz hoic ] 2 o, EBEAES CEBRINBET ORI 2 EHT S

Subject Title
FH%

Advanced Research for CO2 Zero-Emission I, II
CO2¥UuTIv g vEEMmESHZIET, I

Place

5%

Not particularly specified
FRIZIBE L 2w

Time
H ¢

Advanced Research for CO2 Zero-Emission I: First semester
Advanced Research for CO2 Zero-Emission II: Second semester

CO2¥uxT3Ivya iimEamsel « Al
CO2¥uxT3Ivya yIUIMESMZED %M

Instructor

HEY

Supervisor and academic staffs in charge of Advanced Research Committee (Ikkatai, Morii, Saka, Nakajima)

R H B X CREmIZERR SHAEE (—hF ®IF W )

Credits
Hify

1 credit each (Compulsory 2 credits)
£ 1AL (LB 2 HAL)

Course
Description

FHNE

To conduct energy socio-economics research to evaluate the feasibility of the scenario and advanced energy
technology development research without fossil fuel while systematically coordinating with the Energy Scenario
Planning Research. To promote the “Energy Socio-Economics Research”, “Renewable Energy (Solar Energy,
Bio-mass Energy) Research” and “Advanced Nuclear Energy Research” that are integrated with a variety of
fundamental researches and elemental technologies for a sustainable energy system and to conduct researches
related to the CO2 Zero Emission Energy Scenario Planning, which is based on the outcome of each research.

IANE =T F ) FREME L AEIICHEEE & D 22 s, Y F YT OEIHMZFFMT L2 2V F—H4-
FEHEIIE & LA B RIARAE L 2 Wit = AV F—HAlT OB SIMIZE 2479 . % BB R 2oL ¥ —JLp
Wige - EREBM A Lz, [ZAVF =& - BF0ge), [HATEZ ALV — (Kb i ¥—, g
FRAIRVE=) Wi7e] BLO [EEETHT AT -] 2L, ZORE%2 P LI2L7-CO2¢¥ 0
I3IvyaryIAWF—TF ) FEEICETHIMEERTT.
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=0
—— . . Wl 2
Subject Title Field Practice
HEA T4 = REH
Place On-campus practice: Research Reactor Institute (Kumatori-cho, Sennan-gun, Osaka)
Wi External practice: Scheduled at Japan Atomic Energy Agency (the Monju fast -breeder reactor), Kansai Electric

Power Co., Inc. (Ohi)

SEPNGEE  ETARSERIT KBRS RS AEIT) o
FMNGER R IINITE R AR (REF LA Lw), BRI (K 27 rr} 3
Time First semester (Intensive) n"ﬁf 3
H On-campus practice: 3 days in August h

External practice: 2 days in September to November
Details will be announced separately.

CIEUNE CyiE:w

ZNFEH 8 HD I3 HM

FHFEE COH~11HIZ»FTHO2HM
FEHNC O W TIZRIEIERT 5.

Instructor Academic staffs in charge of Curriculum Committee (Kamae, Mizuuchi) m

c
HE4 AN F 2T AFRSHYMEE (BIL, KN) g
Credits 2 credits g
Hify 2 HA z
Course 1. On-campus practice (—f;:
Description Address experimental subjects related to fundamental reactor physics using the Kyoto University Critical &
BHH % Assembly (KUCA) which is a small-sized nuclear reactor with low output and to further conduct reactor

operation practice for all students. The practical is for 3 days, the first day is for maintenance lesson, facility visit
and lectures on reactor physics, the second day is for dynamic behavior experiment of the reactor (measuring
the of reaction level of the control rod), and the third day is for conducting the reactor operation practical.

2. External practice

Learn about the nuclear power plant design and safety through operation practice by nuclear power plant visit ?\:1 %U
and operation simulator. Additionally, in the field learning about the contents, issues, and future prospect of the o &
living together activities in the nuclear power plant area. g ;:

1. FHEY ) s

& D/ F-I7C & A RARR S B AL S 1 (KUCA) % I 72 258500 20 JFF-Hrn B B 5 5 SE B 5

CID LA, = 5IZMERN NS E LR TR0 MEES 2175, B3 HMT, 0GR -
MiF A - PR oORE, 2 H BRI osREgEER (SRS E), 3 H BIZE 7ok
HEITH.

2. FHER

BT O RS, EHKY I 2 L — 12X 5 EIRIEHE 208 U TR TR BH O AR ZEEIIONT

BHI 5. F72, FEFIIEERICBT 2B EEHONE, 8, SHOBEL EL2FEMIZPTET 5.
i
3
o
]

IV. Field Practice 74— FRE

Purpose: Dispatched to places that have tense relationship with the public such as nuclear power plants,
and learn about the problems out in the field.

uodiowoly QGUOLPXH |ouolpUIBIU|

HIY : COFERTRET DY AT AREFIFETE, & & BERBRZ FHO5I2 81 2 3% 2 911
35

FHT 5. my

=

Ih 2

Contents % : e g,

(1) Kyoto University Research Reactor Institute 5t#R A %% 5 -5 92 Bt é 2

The first field practice was held at Research Reactor Institute (Kumatori) from August 24 to 26, 2011, and %

18 students participated. The practice included fundamental reactor physics and reactor operation practice %j

using Kyoto University Critical Assembly (KUCA). After security lesson and lectures on reactor physics S

and calibration of control rods, dynamic response experiments of the reactor (calibration of control rods and

access to critical state) and operation practice of KUCA were carried out. At the end of field practice, the §

participants drew up their reports and held a discussion meeting. @iﬁ

"3

TH234E8 1 24 H~ 26 HO3 HREIZ b7 o TEMS N, 18KABM L 72, NEE, B RIZHeE (KUCA)

2O REBER 2 SR B SR L BRI E TH ), RLHETE, RS, SRR RIS &
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BE T, BFHOBRESER (FIEBRRIESER, RALERER) T, RRICKUCADERER 2 2H T
1w, LR — MER - Wams 2 R L7z

Photo 3-1. KUCA at the Reactor Research Institute and the Participants and Teachers in the Control Room.
BH3-1. FFIFERERAT - BARAKBREE (KUCA) 3SLUHIEECORBTELIEEHS.

(2) Ohi Nuclear Power Plant (Kansai Electric Power Co., Inc.) and Monju fast-breeder reactor (Japan Atomic
Energy Agency) FAVEET) (bR KEUETIIEI B L O HEEmEERE [ A Ce | (BHE)
The second field practice was held at Ohi Nuclear Power Plant of Kansai Electric Power Co., Inc.
(Ohi-machi, Ohi-gun, Fukui) and Monju fast-breeder reactor of Japan Atomic Energy Agency (Tsuruga)
from November 24 to 25, 2011, and 21 students participated. At Ohi Nuclear Power Plant, the students
learned various parts of the nuclear power plant by guided tour and especially various safety measures
after the Fukushima disaster by lecture and finally exchanged opinions. At the fast-breeder reactor,
Monju, they visited the facility of Monju and Sodium operation practice, learned the operation simulator
and exchanged opinions.

PHE234FE 11 H 23 H, 24 HO2HBIZ D7z THES N, 218232 L 7. BIWE KRS TFII%
BAICI, BT NREROEETE REL, FHOEEIOVWToO#EHREZITL L LB, FHOMK
BTOFE Z T RENEICOWTOFHME Z T 7285, BRERZT-72. HARB T IR 5%
R B E R DAL w] TR, BALwBIOF MU A0k RF U725, EiliEy 3 2
L — ¥ BAEREO#RDS X ORI - REFLRBEROFISIEEZ 2T, BRAAHRE TS 7.

T Thens=o-ssn BHVUEE

Photo 3-2. Ohi Nuclear Power Plant. Monju fast-breeder reactor.
BEE3-2. KBREFHREFRPRERFICT. HA LU w PREEATICT.

(3) Field practice including group discussions on international energy issues with AUN students
T YVTKFHEE (AUN) XYEBRZALVF—t3IF— (1H16-20H) BIML%ELD 7L —
7 o e e W g2
Field practice including group discussions on international energy issues with AUN students was
held from January 18th to 20th. In the final day the participants learned at RITE (Research Institute for
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Innovative Technology for the Earth) in Kidugawa city and Sharp Eco House in Sakai city.

PRH23ETHI8HH20 HEFTO3HM, 7 ¥ 7 K4 (AUN) LY EBRZAVF—tI)+— (1
H16-20H) (&ML 7zt or Vv —Talhne & FEEE 217 o 72, R H I RERFEAF)
7 DM ERBRBEPEE RN (RITE), B X OKRBUFH O Y vy =TT any 2z /L7,

SE T
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The Graduates
BTE

The graduates of The Educational Program on Zero CO2 Emissions before January 2012 are listed below.

P24 FTHARHETICBWT6HADBTHEZREL L T 5.

Date / # T4 H GCOE Graduates / GCOE & T 2=

September, 2010 / “F)1% 224E9 H Rahman, Mohammad Lutfur

SeHIAIPY [PUOKDINPT

March, 2011 / PR 234E3 H Kennichi, Amano / K¥ f—

September, 2011 / )% 2349 A Janvier, Miho

September, 2011 / - 2349 H Joonwichien, Supawan

September, 2011 / *F)1% 2349 H Bakr Arby, Mahmoud Abdel Aziem §"'§ 5
[0]
gd @
September, 2011 / “F-ji% 2349 H Lee, Young-Ju @ 3
>
g:
Conference Contributions of Students
LA —a -}
REDRERE
Table 3-1 indicates the contributions to domestic and international conferences of doctoral students.
i =
. ] s . 3 3
EINNDFEER ERER# R ENOFADOTRERN O —E2 K 3-1ITRT. B
Table 3-1 Conference contributions of doctoral students / £3-1 F4DEIRKE—E z
Grade Name Schedule Destination Conference Presentation Title e
AR EA) H# 115 Fut FEFEH g
1
=3
~ Biodiesel and value-added glycerol 3
D2 éuélﬁﬁ%?s 2011/51%30 7 2 ]}Jgéa\% 102nd AOCS carbonate from supercritical dimethyl
carbonate
mg
Effect of Static magnetic field r[lli =
D3 Joonwichien 2011/5/15 ~ | Netherlands SCM2011 on photocatalytic degradation of B8
Supawan 5/21 A4 methylene blue over ZnO and TiO- . =
powders o 2
Bid
2011/5/1 ~ Canada . Crystal structure analysis with time for 3
Dz AR B 5/6 5y 219th  ECS Meeting y -Fe;,0; Li inserted at various rates §
2
. 4th IAEA Technical meeting on . .
N 2011/6/7 ~ Austria . . . Designed features of the biomass-
D2 | B = First Generation of Fusion Power | . : .
6/12 F—AMYT Plants Design and Technology fusion hybrid reactor: GNOME
. S, i
. Highly conductive ionic liquid *3
D2 | AR 2011/6/14 ]US‘Z 4th Congress on Ionic Liquids | composed of sulfonium cations and )}_\Hﬁ g
6/20 T A h A RE - a
fluorohydrogenate anions %
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Grade
AR

D2

D2

D1

D2

D1

D3

D3

D3

D3

D1

D2

D2

D3

D2

D1

D2

D2

Name

Fil

Pt

R B At

I3 2

b PR

&tk

Jordi Cravioto
Caballero

e A

fre g BEAst

N

Sy VY LR

TP

NS

AR B

ol lkasi

I

Qin,Yu

Schedule
H#2

2011/6/25 ~

2011/6/23 ~
7/1

2011/6/24 ~
/7

2011/6/26 ~
7/1

2011/6/26 ~
7/1

2011/6/27 ~
7/1

2011/7/2 ~
7/8

2011/7/9 ~
7/16

2011/7/2 ~
7/14

2011/7/2 ~
8/30

2011/7/10 ~
7/16

2011/7/10 ~
7/16

2011/7/24 ~
7/29

2011/8/1 ~
8/2

2011/8/1 ~
8/3

2011/8/1 ~
8/3

2011/8/1 ~
8/2

Destination

174

USA
7 A HAKE

USA
7 A H AR

Austria
F—=AMN)T

Malaysia
XL—=v7

Malaysia
<L—=v7

Malaysia
XL—=T7

Malaysia
RL—=T7

Vietnam

~NFF A

USA
7 A H AR

USA
T A HARE

e}

L)

Conference

PRt

The 38th International
Conference on Plasma Science

24th Symposium on Fusion
Engineering

10th ICCPA

CET2011

CET2011

8th Sustainable Energy and
Environmental (SEE) Forum
Meeting-Clean Energy and
Technology 2011

New Developments in
Photodetection

6th International Symposium on
Radiation Safety and Detection
Technology

6th Festival de Theorie

Questionnaire based survey

14th International Conference
on Human-Computer Interaction

14th International Conference
on Human-Computer Interaction

Asme-Jsme-Ksme Joint Fluids
Engineering Conference 2011

BTy FEFETOX

2011 4F B B M DA%

2011 4F B RS M DA%

HA IS g7

Presentation Title

FEFHEH

Measurement of spatial distribution

of fusion reactions in an inertial
electrostatic confinement fusion device
driven by a ring-shaped magnetron ion
source

High temperature plasma facing
components design for biomass hybrid
reactor: GNOME

Measurement of optical properties of
black carbon particles in mixing state

1 Relaxation crystal structure analysis
of y-Fe:0s3 electrode for secondary
lithium-ion battery -effect of inserted Li
amount

2. Relaxation structure analysis of
LixFePOucathode for secondary lithium-
ion battery

Crystal phase change with time for Li-
Mn-O cathode for secondary lithium
ion battery

Community acceptance of nuclear
power generation in Japan and relevant
influencing factors

Photon detection by an InSb compound
semiconductor detector with reduced
leakage current

Charge collection model in liquid-phase
epitaxially-grown InSb detectors for
gamma-rays and alpha-particles

Different relaxation scenarios in double
tearing modes

Attitude, behavior and willingness

of Vietnamese residents with
participating in electrical electronic
waste management based on extended
producer responsibility principle

Proposal of an office work productivity
model based on short pauses in mental
tasks

Proposal of a method for promotion of
continuous pro-environmental behavior
with easy communication

Numerical study on bubble departing
behavior from heated surface in
subcooled pool boiling

TR A2 8Bl 2 7 v (Lo
iR

XA 70 NI X MY R IRTHR
- SR O A A

BNCTHY) 7 V& A4 A —LEZS —
B % EERIBESE

7)) v VhRE CAHEE A IS L
FEL ¥ — & 2258 5 Wi
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>
Grade Name Schedule Destination Conference Presentation Title
AR EA) H# 114 ¥t FEFEH
N3 N 2011/8/6 ~ Fos SEL KV 25 AN AR A SEee A BT =) 7°_]D3%H§L:j3bj'é§\i§
. 2011/8/8 ~ IR L U oo i v FEEIRFR N A~ 7 T T XD 3 WL
DL | o & 8/11 pragm | BOORITIAVETROFR VD & o KRR
— 2011/8/8 ~ FTR LI oo i s Lt M=o 7T AIIBIT BRI
3 2011/8/8 ~ IS b s | NEA FIUT T XITBUT D IERITEA
D2 | BibigE 8/11 pragy | FOOMTIAVETEOTR e o B TH Uik~
Pramila Comparative study of nipa saps for
D3 munaidu 8/9,10 WRH T 520 [ H AT AV F— 24 bioethanol production from various
habitation sites in Thailand
Fadjar Fix DRBIHERHINK VBT AT V%
D2 | 8/9,10 WRHIT 452010 0 AT AL F —524% %f:%ﬁ?ﬁﬂ#%@/w AR a2
Zul Tlham T . .
U 0 . S e m HRRAL TR S A F IV K BNA F
N — Ry M [
D2 Ellllllagéﬂklﬂee 8/9,10 WR T 5520 0 H AL )V F—224% F A B DR
. . Enhancement of undulator field and
2011/8/21 ~ China 33rd International Free . . P
Dz R 8/27 i Electron Laser Conference grsrg;rnlfl(l)lrdmuiz(:? bulk HTSC staggered
D1 | [T 2011/8/21 ~ China 33rd International Free Development of the material analysis
R 8/27 h Electron Laser Conference facility in KU-FEL
. The basic performance of Jatropha
D3 IS—I:tEy(?I;(I)ubo o 201;//%{)2 4 Iﬂé% 2 g(l)llr{) pean Aerosol Conference curcas seed stove and its indoor air
Yy Y pollution over traditional wood stoves
. . Effects of side-chain packing on the
D2 | ZHEH 20119//%/25 * _‘(\;St]l:l% - 8th Liquid Matter Conference formation of secondary structures in
protein folding
2011/9/7 ~ i ) H7 7 — VR T TOH & b OB
D3 /Y 9/8 NEF | HRAR) #2422 2011 i s ST S BiRE S 2 7L — A )T
DWNT
2011/9/9 ~ ; ZNFung FaYxt— FREHIE
D2 | AL e TP OVE PN S PN 14 AR BRI F ¥ /5y
57 —
2011/9/8 ~ 5 2 1 2 e e A U F I AAF v Z R E IR R
D2 A B G FET | 201 B ERE A LiFePOs O A BT
D3 | Mk 2011/9/10 ~ USA 10th International Symposium | Assessment of tritium migration path
A~ - 9/18 7 A1) 714 %E  on Fusion Nuclear Technology | from foods to DNA
_ . . Design and analysis of high
D3 & ET 201%?1% 0 7 2 ]}Jiiﬁ% i?lt%&;tg:}gggl% zlrSTyencigg(s)lll(l)m temperature divertor component for
=7 8Y  biomass hybrid fusion reactor: GNOME
. . . The compatibility of tungsten exposed
D3 | fh R 20115?1/81 0 7 2 ,}J;I}_\ﬁ 1?1&% Initerl;r}gtloln a1r§1¥m£:)1511um to liquid PbLi flow for development of
B on rusion Nucicar LeChnology | givertor component
D2 LIS 20114?{; 0~ 4 g% »  Annual FFAG Workshop Serpentine acceleration in scaling FFAG
D3 II—‘IZgnr énge JB 20114?1% 0~ 4 g% 2 Annual FFAG Workshop Advanced scaling FFAG accelerators
D2 Mohd Radzi 2011/9/11 ~ HOLOH 2011Annual Meeting of Japan Study on hydrogen-jet developments in
Abu Mansor 9/14 X Society of Mechanical Engineers | the argon atmosphere
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Grade
AR

D3

D2

D2

D1

D1

D2

D1

D3

D2

D3

D2

D3

D2

D2

D2

D2

D1

D2

D1

Name

Fil

RHAFE:

HHITL R

eI

RINEE

T

/MR

A%

/NIEA DS

P A

DAk

AR BL

ANIEAR

2011/9/11 ~

2011/9/12 ~

2011/9/15 ~

2011/9/15 ~

2011/9/17 ~

2011/9/18 ~

2011/9/18 ~

2011/9/19 ~

2011/9/19 ~

2011/9/25 ~

2011/9/25 ~

2011/9/25 ~

2011/9/28 ~

2011/10/8 ~

2011/10/8 ~

2011/10/11 ~

2011/10/14 ~

2011/10/14 ~

2011/10/14 ~

Destination

174

USA

7 A AERE

filials

i

i

USA

T A A ERE

JeFu

JeFu

JeIuH

JeJuni

4 FY A

il 1Ty

Canada
nry

e Bt T

USA

7 A HAKE

USA

7 A HAKE

ALIETT

USA

T A HERE

USA

7 A HAKE

USA

T A HARE

Conference

PRt

10th International Symposium
on Fusion Nuclear Technology

La—< A4y —T7xz—A
YR T T L2011

55 8 Il A Pk Tl gt

£ 8 Il H A Pk Tl fe i or &

13th International Workshop on
Plasma Edge Theory in Fusion
Devices

HARR %%
2011 4E kDK%

HARR %%
2011 4E kDR &

AR %5
2011 4ERR DR &

HARB %%
20114E kDR &

Workshop on Ion Implantation as

a Neutron Irradiation Analogue

55357 v FALF R TR

NURETH-14

6th Japan-Korea Joint Meeting
on Medical Physics JKMP)

220th ECS Meeting

220th ECS Meeting

H B LR & 2011 SRR &

15th International Conference
on Fusion Reactor Materials

15th International Conference
on Fusion Reactor Materials

15th International Conference
on Fusion Reactor Materials

Presentation Title

FEFHEH

3D numerical analysis of MHD flow in
an electrical conducting disturbances
by flow diagnostics

WAHNWII 2= — g /Il XAHBE

B REAT B I T3 D %

BNCTHZ EEHH > AT AICET 5
FEERIATSE

S IVA' RN R WE S AAVAE 7T
P L RR  o0 V AT

Formulation of two-dimensional
transport in tokamak plasmas for
integrated analysis of core and
peripheral plasmas

SiA & v & HeA F ¥ % WYL 72k
BERE SIC R R F D27 )L A 25 H)

IV a=y AP ORI AV F —Fi

BT 7= - T IVHIEIIBT HEE
7% 5 ORI EEBLE B 153 5 Hfil A

DRE

BUIRA A > JRERE R L PR PA Uik
M GREIZS T 5 ERHlE vz
AR SO 22 B3 A I

Effect of Mn on the microstructural
evolution of boc Fe irraadiated
byneutrons and Fe* ions

TV TAEQR 7 v Fung Fa
R el N TN

Numerical prediction on subcooled
boiling bubble behavior

An experimental study for on-line
neutron beam monitor system for
BNCT

Relaxation phase analysis for Li
inserted Li-Mn-O electrode material

Relaxation phase analysis for Li
inserted Li-Mn-O electrode material

T4 —EVEEIC BT 25K - BRBEE
2O LES fiff

Damage rate dependence of defect
cluster nucleation in tungsten during
irradiation

The effect n stain rate on the high
temperature tensile properties of ODS
ferritic sheels

Grain refinement of 9CrODS ferritic
steels by Transient Liquid phase
(TLP) bonding

24




>
G}‘ade Name Schedule Destination Cogference Presentation Title
AR EA) H# 115 Fut FEFEH
Irradiated strength of SiC/SiC
D2 | NI 2011/10/14 ~ USA 15th International Conference composites estimated using the
7 10/24 7 AV /14 % | on Fusion Reactor Materials differential swelling between fiber,
matrix and interphase
2011/10/24 ~ e KRS S S o S Improvement of trapped field in
D2 | &R 10/26 A 24 MBS >~ R 4 dybacuo bulk by proton irradiation
. Viscoelasticity effect on microbubble
- 2011/10/30 ~ China 2011 world Congress on i i
D2 | & FF 11/2 h Engineering and Technology rising behavior in CTAC/NaSal
solution
2011/10/31 ~ China 8th General Scientific Assembly | Bata value dependence on the ripple
D1 | SCHP# 11/5 th of the Asia Plasma and Fusion | induced loss and the axisymmetric
Association in 2011 plasma
) 2011/11/6 ~ Strain rate effects on high-temperature
D1 | &% MH 11/10 HEET | 149 H AR SRR TkFE K4 | tensile properties of several types of
steels
B2 570 2011/11/6 ~ e i, s s A s |9CrODS 7 = 7 4 MIZ BT % WAL
1943 2L INF I
D1 HEEMHZ 11/10 HUEET 55149 Ml H R &g F Xk F K& ' (TLP) B4
. Modeling of two-dimensional transport
- 2011/11/13 ~ USA 53rd Annual Meeting of the APS | . ;
D1 | P& 11/20 7 21) % &4 Division of Plasma Physics in tokamak plasmas for integrated
analysis of core and peripheral plasmas
o N USA 35th Annual Meeting of the APS | Nonlinear collision effect on a -particle
D2 | Bl 3 2011/11/13 7 A1) & %HE  Division of Plasma Physics confinement in troidal plasmas
. . . . . Optimization of bulk heterojunction for
D1 | 2= fEfff 20111/11/12/; 9 T_zgxggn ’fli‘ﬁlc’croi(f)é}eﬁ%:rnamnal thin highly efficient spray coated polymer
= solar cells
. 2011/11/21 ~ . ANYGNT T AIIBUT D IR 22
D2 | Bl 11/23 ARl Plasma Conference 2011 D o KB U3~ B
- 2011/11/21 ~ ; NV Y TG R ORI 72
D1 | )= H 11/23 ARl Plasma Conference 2011 SR Y 43 LS g Y
2011/11/21 ~ ; PR R U ADBEA R ~ 7 &
D2 | WEEZE 11/25 AR Plasma Conference 2011 FO A Y B KR
Measurement of toroidal rotation
) 2011/11/21 ~ A velocity profile and calculation of
R L 11/25 S Plasma Conference 2011 external momeutum input by NBI in
Heliotron J
Study of filament features of edge
92012/11/21 ~ plasma fluctuations using fast video
D2 | Zang Linge 11725 4R Plasma Conference 2011 cameras with a combination of
Langmuir probe measurements in
Heliotron J
Gyro-kinetic simulation of ion
. 2011/11/21 ~ A temperature gradient driven drift wave
D3 | Paul Hilscher 11/25 &Rl Plasma Conference 2011 instability in the presence of a magnefic
island
W 2012/11/21 ~ 5 T BT BT BRI & 2 BERT R 4R
D3 | R 11/25 4R Plasma Conference 2011 5P - PRI - B 2
2011/11/21 ~ ‘ 351E@Lie?§ﬁ§ﬁ%)ﬂb\f:%iﬁ§v—
D1 | HHER 11/29 SR Plasma Conference 2011 W= TOBE S ORI
3 % BT TR
2011/11/22 ~ Excitation and propagation of electron
D2 |¥FE&A 11/25 IR Plasma Conference 2011 bernstein wave by OXB injection on

late
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Grade
AR

D1

D1

D1

D2

D1

D2

D2

D2

D2
D1
D2

D2

D2

D2

Name

Fil

ST

Ruankham
Pipat

Macaraig Lea
Cristina de
Jesus

] 3 e

Pl

Mohd Radzi
Abu Mansor

I

Pl At

HLE W]

Harifara
FRabemanolontsoa

2 1

Schedule Destination
H 2 115
2011/11/22 ~ P
11/26 P
2011/11/27 ~ USA
12/4 T A A A RE
2011/11/27 ~ USA
12/4 7 AN AR
2012/11/28 ~
11/30 3]
2011/11/28 ~
12/1 RN
2011/11/28 ~ -
12/2 BT
2012/12/3 ~ Taiwan
12/9 nis
2011/12/5 ~ Australia
12/10 FT—=ANFUT
2011/12/6 ~
12/9 Rl
12710 H WRIH T
2012/12/12 ~ i
12/16 R T
2011/12/13 ~ 3
12/16 Bl
2012/1/25 ~ Thailand
1/28 5 A
2012/1/27 ~ Australia
2/4 FT—ANFUT

Conference

PRt

Plasma Conference 2011

2011 MRS Fall Meeting

2011 MRS Fall Meeting

21stInternational Toki
Conference

21stInternational Toki
Conference

22nd JSAE Internal Combustion
Engine Symposium

The 6th Young Researchers
Boron Neutron Capture Therapy
Meeting

13th US-Japan Workshop
on Inertial Electrostatic
Confinement Fusion

E3TIHFERA A =7 25w &

55 23 41 B 55— Il PR AR U A
Wf7ES

8 34 Il H AR FHE W4 &

The 4th AUN/SEED-Net
Regional Conference on
Biotechnology

18th International Stellarator/
Heliotron Workshop

Presentation Title
FEFEH

FER=F )TN IARZIIBITS a
BT OSBRI 2 5 HBRR— 5 %) 57

Small organic molecular dyes
modification onto ZnO nanorods
surface for polymer-inorganic hybrid
solar cells

Fabrication of strontium titanate
nanofibers for hydrogen production

Nonlinear collision effect on high-
energy particle confinement in LHD
plasmas

The neoclassical transport and
viscosity in a helical plasma consisting
of multi-species ions including high-Z
impurities

Ignition characteristics of hydrogen
jets in the argon-oxygen atmosphere

An experimental study for real-time
neutron beam monitor system for
BNCT

Enhancement of ion current in a
magnetron ion source for an IEC fusion
device

VT LA F TR LiMnaOs 1E A5
DREE E AT

TSR

R UNES

VAR ZAV A\ E AN
L RNA 7 7 ¥ < — O HEANE OEHT

Method applicable to characterize
various biomass species in their
chemical composition

Charge exchange spectroscopy for ion
transport in Heliotron J

26
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RA/TA Program
RA/TAJOJ5S L

Five judges evaluated RA candidates using their application forms (blank form is shown in Table 3-2) based on
the following evaluation points and the appointment was determined based on the 5 judges’ total scores. Especially
the top candidates were appointed on special hourly unit price. As shown in Tables 3-3 and 3-4, a total of 33 RAs and
3 TAs were appointed. Among these, 3 RAs were appointed on special hourly unit price.

Evaluation points: Each item carries 25 points full mark, and total 100 points full mark.

1. Contribution to this GCOE program

2. Academic importance and achievement in the concerned field

3. Research prospects and comprehensive evaluation

4. Research performance

(Concerning research performance, the grade (the number of years since starting the research) is considered)

BioOTc£0L
M3IAIBAQ wniBoly

SE T
Apog wajsAg

RABMIE TS 2% 32 O TR0 HiEEEZ, UTOFMEHICL ) SZOFEEBICL VL, 550
RPN TR Z 2072 I Eo b o 2 FeR R H HUG TR L7z, 33,3418 X 9 ICRA33X4 L TA3 %
ZRH L7 20N, SEPIREHEAGIC X 2 RAOFRHIISATH 5.

RN EEAE - A TH H 25 0 5 CA R 100 i .

1. KGCOE7u ¥ =7 F~DEkEE

2. USRI BT E L COEBERE LERE
3. WIZEDN KM & AR FHl

4. WFFEFEM

m
a
c
[a]
8
=
o
3
Q
>
23
<.
=
®
w

=2l
(WFEFERIZ OV TIL, #F (MEZHD T2 O DFEH) ERE) gﬁg
4 S-
>
Table 3-2 Application form for GCOE-RA / &£3-2 RAHFEE %
Applicant name 3
HIGE 5 K4
Research plan as RA
(Relation to GCOE Program
should be given.)
RA & L COmFFENE 3
(B GCOETu V=2 b D 5
B b REA) @

Comments by advisor
(In case of D3, submission
date of a dissertation should be

uolowWo.4 8BUDYIXT [OUOLDUIB|

given.)
WEREOTE
(D3 D 35 & 13 57 7 iy 3L A2 D
HEE P ER b FEA)
Signature (advisor) Date of signature
. ]]]} w
RIS B me
Publications and others (Write the following items on separate A4 sheets of paper in order) &ﬁ
(1) Scholarly journal (including bulletin, transaction, proceeding) o
Note: State “with or without reviewing”. In case of “with reviewing”, write down only accepted one. If it is not published yet, attach the letter of acceptance. o 2
Authors (same order as publication), title, journal name, publisher, volume, year, first page to last page Ha
(2) Presentations in international conference EHa
Note: State oral or poster presentation, “with or without reviewing” g
Authors (same order as publication), title, conference name, presentation number, place, year, month, day c
(3) Presentation in domestic meeting =
Note: ibid s
(4) Others
ﬂ%%% (LUFONHTHIA (Ad) 1ZREL, &)
() MES (Y- WXk 70 —71 ¥ 7 bt
A D A7 ik % WL o B ) . i e
BHODDHD, FMFHAROTGRIEFAD L DI, FERIGERAD b ORENEIITE 2 500 TV — 2 %o
FHs G —olE Tilik), A, |y, JTe, B, BIAE, BAH -k H S
(2) FPSSHIC B 5565 (L, K25 -0z, ERoA Rz B S
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Table 3-3 Appointed RA List
(D1, D2: June 2011-March 2012, D3: June 2011-February 2012, * December 2011-March 2012)
% 3-3 RAEAZ—E

L

(D1, D23 Fr23F6 A~TFH24F3H, D3FFH23F6 A~TFTH24F2H, *FH23F12A~FH24F3A)

Department

¥ ¥

Grade
s

Research Subject
MET—~

Hourly unit
price (Yen)
R[] .1 (F9)

Fundamental Energy
Science

D1

Natsumi Iwata

Study of ultra high intensity laser-matter interaction
BEEL —F— 2 WH L OMEERICET 28 5m - ¥

2,500

IRV F — IR

7 X 2 L5k APOBEC3F O B¢ b o iR B

T — R Al Hi Tal—va ik
Fundamental Ener Development of bulk-heterojunction making process and
Science gy DL Lee Jaechyeong evaluation of the photo-and/or electronic properties 1,400
e P N _ ey o N = e by 4
TRV — LR Z= ity %%7ATD%DWH§7D’EX@E§%&%®JID GEERL7/Hd
Fundamental Energy Gyro-kinetic analysis of plasma turbulence and turbulent
Science D3 Ke:LKaiaoto transport 1,400
TRV — IR G D 4 WHlBNRC £ 57 5 X< ik & AL ST
Statistical thermodynamics on water roles in the functioning
gqndamental Energy Kenji Yasuda of transporters
cience D2 | . ~ . . . 1,400
L LR ZH B b7V AKR—F — OREIEBUI BT 2 KOEENZE T 556
TN F IR ST
Energv Science and Modeling for neutron irradiated strength of silicon carbide
Tech I%glogy D2 Takaaki Koyanagi | composites using residual stress analysis o
IRV E SR A Fi PRI IR % B 72 RALEER B AR o kT ’
e WG 3E D E 7 AL
Socio-Environmental . . .. ..
. . Analysis of intellectual productivity variation affected by
Energy Science D2 Kazune Miyagi indoor environment with physiological measurements 1.400
N T - o . ,
s TOHER LA SEONBUEC I 5 R A FEPE A B 0 BB % 72
g(l;liléggglental Energy -1 Kenji Nishioka Neoclassical transports in non-axisymmetric torus plasmas 1400
L e . i - SR b — 5 A3ITH g3 ’
I OL ¥ — R PR E FEGR b —F 2T 5 X< BUT B Py diiif g
g:irégélénental Energy D1 Bunno Michinao | Non-axisymmetry and alpha particle loss in ITER plasmas 1.400
TROUE — LRl XE i ITER 7 7 A2 BT 2 Btk & 7 v 7 7 R4
Socio-Environmental Application of online community to promotion of pro-
Energy Science . Saizou Aoyagi environmental behavior 1400
TAVF—fhx - B G LT FYIA YA 22T 412 KBRS EATE ET 5 ’
Biflh 3 505
Fundamental Ener Development of new fluorohydrogenate ionic liquids as
Science gy D2 Ryosuke Taniki electrolytes for electrochemical device 1400
TRV ¥ — R B R BERALFET A AHOBEMREE L THHE 7V anS Fo ’
ey Txh— MM F VIREORSE
gqergy Conversion Hirokazu Kojima A Sjtudy on corppression ignition combustion with reduced
cience D2 - environmental impact 1,400
T R hE = SRS S0 A A RV B 2 T2
Fundamental Energy Thermal stability of proteins : comparison between
Science D3 Ryota Iiidama theoretical and experimental results 1,400
TR LR MEBR BEVEOBENE | TR & TR 6500 e
gélirélcll'élglental Energy D3 Yueh-Tsung Tsai | Development of organic solar cells for next generation 1400
S - Lo 2 = { v 5 Tl ’
PP —— # Ut AR B0 B 7
Study of ion temperature and plasma rotation by using CXRS
g;ggsglental Energy D2 Lee Hyunyong in Heliotron J 1.400
S I AV R YIS B Y B MR AR £ B A ’
= VIE RO T A~ g A R O W
Fundamental Energy Rvo Iwaoka Elucidation of the reaction mechanism of deamination
Science D2 y enzyme APOBEC3F 1.400
Eal '
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Hourly unit
price (Yen)
ReF e i (F9)

Name

K 4

Department Grade
7 x5 E

Research Subject
HRT—~

Energy Conversion . Theoretical evaluation of irradiation facility dependence of
Science D1 YasunoriYamamoto | . ¢o a5 deterioration under irradiation 1,400
N . s 8 Sl B B - A 2
e WA 2% FORHRS I O TR R AEPEL P52 BRI A
Energy Science and Kyouhei Yoshida | Verification of selective phonon excitation by MIR-FEL
Technology 10) T N ) s B} . . 1,400
IRV E—EE R S HAYTE PR L — =2 X 28R 7 + /e OBGE
Energy Conversion . . New approach for R & D of plasma facing materials and
Science D1 Hiroyuki Noto system components of fusion reactors 1.400
2L 7% ~ B o } R N ’
N LT E 2 BRI T 5 X2 RE D > K — % > | BIRTFEOH R
Studies of interactions between advanced plasma facing
Energy Conversion Kenzo Thano components and high energetic ions in the divertor
Science D2 simulator 1.400
- .
B PIEEE WBE g atiy 4 03— 5 BHRIERIC BT B AT 5 X< R
WEBT AT R T L OB 215
. Study of beam-beam fusion reactions in an inertial
}Szé;:;cgey Conversion D2 Taijyu Kajihara electrostatic confinement fusion device 1,400
I BeR e B LA 312507 5 Em A = LA ’
& e D5t
,]%‘gce}f fgflosg;ience and Song Duck-Hyun* | Fabrication of DSSC using solid hole corrector e
5 . N g9 flig 1| RN R i} Vi ’
ROV E — s A XK fi] AR T8 o S 004 KK g 7 it D SR Jo O PEIZ D T
Energy Science and Kazuoki Shear strength evaluation of various silicon carbide joints by
Technology D3 Toyoshima torsion test 1,400
I AV F—n R B A SICHEAMEIO A L Y BRI & 2 A Wi 57l
Enerey Conversion Transport and optics of fusion neutron beam for medical and
Sciengc% D3 Yasunori Nakai biological application e
T oL E R SER E%ﬁ’%iﬂ?ﬁ‘ﬂﬁﬁ)ﬂ% Hi & L7-BR G T ¢ — 2 ol ’
A YA
Nuclear Engineering Study on mathematical modeling of boiling phenomena and
(Graduate School of Yasuo Ose establishment of numerical prediction method for multi-
Engineering) D3 ; phase flow 2,500
TSR} B A P 1.5 0 RO 7L B & Bl 7 T 560 P 5 2 B
JRA% LA 7
Nuclear Engineering
éﬁ;ﬁ;ﬁﬁschool U =i Haruki Seto Simulation of two-dimensional transport in tokamak plasmas i
%igﬁﬂﬁﬁ W AR MI~s T AICBIE k%Y I 2L —Ya v
{F % LAY
I(\Iélrcggil;l,i ngicl;lei)eorlinogf Dose evaluation of boron neutron capture therapy using
- . Tetsuya Mukawa | microdosimetry
Engineering) D1 B ) . 1,400
B T FF i
Nuclear Engineering
(Gra.lduate School of Yuki Sato Compound semiconductor InSb for photon detector
Engineering) D3 s . . 1,400
A% T AR HL T
Nuclear Engineering Study on the chemical separation of actinide elements in
(Graduate School of Kazuhito molten salt system for the advancement of partitioning and
Engineering) D3 Fukasawa transmutation technology 1,400
LA FEF) wiE — G MEBSRBAN O B AL I 72 B RE R TOT 2 F = F o
JR A% AR AL HEE S
l(vélfigirat]i ngicrllleoe(;‘lirﬁ The high energy particle confinement included in the
R . Yoshio Masaoka | nonlinearly collision effect with the Jf simulation 1400
TR R Bk St M?§fv—zaytlé#ﬁ%ﬁ%ﬁ%%ﬁﬁ%l% ’
A T AR VF—Rf-P Lk
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Department

' ¥

Nuclear Engineering
(Graduate School of

Grade

E

Name

K 4

Research Subject
Fx7—~

Advance of boron neutron capture therapy using nuclear

Hourly unit
price (Yen)
ReF e L i (F9)

Engi . Takaaki Fujii
ngineering) D2 ; reactor 1,400
TR Wk = BT M 7S TR A O AL
JE TR T 2RI
Nuclear Engineering .. .
Greihistie ool o Eani Vamalana XhDeS Study of New type of rf acceleration in scaling FFAG for
Engineering) D2 ‘ 1,400
TR Hot m3E ADS 7= & O scaling FFAG I 6 12 4515 % B L v i
Nuclear Engineering
(Graduate School of Yoshiki Yamashita Development of X-ray computed tomography method using
Engineering) D1 N energy information 1,400
TR WF R TR L — i P L7 XA CTHEO %
JETA% T2
Nuclear Engineering
(Graduate School of Zhang Honena* Investigations on the characteristics of elastic turbulence in
Engineering) D1 g gh viscoelastic fluids 2,500
TR Bs ) R D FLU S 12 B 2 B2
JETA% T A ELY

Department

¥ ¥

Grade
o

Table 3-4 Appointed TA List
X34 TARRE-E

Work description
EXAT

Hourly unit
price (Yen)

Fundamental Energy

Assistance of Advanced Study on Fundamental Energy

e i .1 (F9)

Sci Yuto Noguchi 8

cience D2 o Science 1,400
IRV F — LERL A FH & IOV — JERERL IR ) S BRI OV R H A
gg:;cgg Conversion D2 Mohd Radzi Assistance of Advanced Study on Energy Conversion 1.400
TR OL ¥ — PR Abu Manso I AV F =R AR R BRI OB 1~ 4
Nuclear Engineering
(Graduate School of ; . . . . .
Engineering) D3 J;ao Ljffg Assmt:;:ci (:fz Sf:mlnar on Nuclear Engineering 1,400
JRFR% T AR B
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I Research and Planning Zero C02 Emission Scenarios

IFVARE

I. Research Activities WfZeihE)

(Graduate School of Energy Science) Keiichi Ishihara, Tetsuo Tezuka, Qi Zhang, Utama Nuki Aguya
(Institute of Advanced Energy) Satoshi Konishi

(Research Reactor Institute) Hironobu Unesaki

(TN F =R 7eR) ARE—, FHEER, &7, Utama Nuki Aguya

(= AV F—F T 5ERT) AT Z

(T IREBr)  FARIG AT

The G-COE scenario committee is focused on developing and assessing credible CO2 zero emission energy
system scenarios until 2100. We estimate future energy consumption based on technology roadmaps which we
create through independent analysis of information collected from local and international organizations, and
feedback from technology developers in research and corporate roles. The purpose of our study is to construct
energy systems that incur the least total CO2 emissions in Japan and at the global scale.

GCOE ¥+ V) +(ERBATIE, 21004ECO2¥ U TI v ¥ g VI AT — Y AT LRSS F ) F5EEICIA
T, MEOEHIE - ST AH O — P~y ZOMERICIEDS S AV F—EG T, CO2HEH = -
NEOHEEZBE L THRCO2HFHEZR/MET A2 L) BIANTF -V AT LAY F Y F 2750 —=NV AT —)b
THSET LI ERHME LTS,

The Great East Japan Earthquake and Fukushima Daiichi Nuclear Power Plant Accident happened on March
11, 2011 generated very big impacts on energy system especially electricity system in Japan. In light of the
accident, scenario committee conducted analysis on the impacts and discussed the possibility of reducing nuclear
power in the electricity systems. The potentials of renewable energy options including solar, wind, biomass
were estimated and historical electricity demand data published by electric power companies were obtained. The
analysis was conducted using a model that is organized into an input-output framework, and actualized using an
hour-by-hour computer simulation to derive a real-time supply-demand balance based on the obtained data and
defined rules. An example of obtained electricity mix was shown in Fig. 4-1. The results were reported in the
symposium held on May 9, 2011. After that, further study and detailed economic analysis were also completed.

20014E 3 JIIHOHWHARBR B L OCRES R FOEEMFRE, HEAOZAVF -2 27 4, FEITE

NI AT LS KRB HEZRIZL:. Y FIAREZIIBVTRELIZHRO T AV F—FRICRIT TR
DWTHEZITo 7. BB, HTHREBIEELZ2WEN Y AT LA OMESHARTH MG L. 20720
JBH, KB, A A< A EOFEWNEL AV F—DOET ¥ ¥ v VRGO & EA RO JREL ),
BHEEOBLEOWRE L LEBDNEMP AR LB 1IN OB NERFER R L2, TRV 2AET
WEMBIHEEL, TAFATF—=IR=Z22HOTHETREZANVF-0BNEZ ALY, 1EMOBIFER
VIialb—varefcAoRNTHRE L. ToREIES 9 HICHES Nz a0 — NV COE FDEZ Y
VERYTLATRAELE (Fig.41). Z0%, ¥ F U FIZOWTIIHEICHEZITV, BFEEFFEMD 7o 7.
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Electricity Generation Mix
1200

1000 @oil

800 - B LNG

<
<600
|_

400 -

[ Biomass
W Hydro
B Wind
200 - E PV

B Coal

B Nuclear

s1 S2 S3

Fig. 4-1. An example of electricity mix in 2030. Power saving D1:0%, D2:15%, D3:30% ;
Nuclear power generation S1:14.3GWe, S2:50.4GWe, S3:60.8GWe.

X 4-1. 2030 FEAH>FVFDO—4). &BHEE D1:0%, D2:15%, D3:30% ;
BEFHREBE S1:14.3GWe, S2:50.4GWe, S3:60.8GWe.

(1) Daily activity
BEES

The most frequent activity in our GCOE scenario committee is the weekly meeting held on every Tuesday. In
the meeting, we discuss and confirm the daily operation of whole scenario committee including student group
research. Furthermore, our scenario committee holds a web meeting system named LiveOn by which maximum 5
different locations can be interconnected together. We often have meetings with scholars in Uji campus, Kumatori
campus of Kyoto University even overseas by using the LiveOn system.

HEIGBOH.LE 2501, HBEAKBHIITODRTVWEONR Y FIUFI—F 4 V7 Thb. I TIE, %¥4E
TN— TR EEGDT V) FRESSROEEICOVWTORE, AR - SWOME L 2SI CERL Y
EROMEHRNZ H 2R L TWD. &, ¥ F )+ EHETIE LiveOn &\ 9 Web FICHHEEEFF-> TV T
L7 =3y ML TIRRKSDPTERFZLTHIENTESL., TOVATLEHWT, FHEF Y V5, fE
WEx v RAZIZLOWNEDREEZHCTN S,

(2) Domestic presentation (concerning Great East Japan Earthquake)
EAFER (FICEXRHEICDVT)

1) 2011/5/9 GCOE W HARRBEMIDRELRMY Y RIY7A )

2) 2011/5/20 FoNE T AV F— ) F TR S (5UER)

3) 2011/6/2 FE18ME T B E KR SE (R

4) 2011/6/24 mHHRH [Fl  (ZEHK)

5 2011/7/12 FEN (Female Energy Network) i<y (KBK)

6) 2011/7/15 63 MmN A F~ AFHZES (HUHR)

7 2011/7/29 WHKRA Y VRT3 ) — AW [FERFROEZINE AP SOZ A NF - F ) F
#Ez2 5] (HB)

8) 2011/8/30 YUEKEBET -2 Y a v 72011 (BLHR)

9) 2011/10/14  [BAVEETIHERA v b —7 1 » ] iES (KRB

10) 2011/10/25  EEHH [ AV F—0RR]  CERHK)

11) 2011/11/30 BT HERBSEIMF MK C & R

12) 2011/12/16  HEE AV F— F ) TS (5THB)

13) 2012/2/24 HHo2—2%— [Z2—20%E | (&ERGE)

14) 2012/3/9 [TALVF— BEMEOSHEE 25| #iEE (KR T
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II. Interdisciplinary Group Research 2 )V — 7HiZeihEhkE

I —-THRAFRER

1) The 3rd International Symposium I.

(1) Daily activity

ZERO-CARBON ENERGY 2011, 18 - 19 August, 2011,

Suwon, Korea

201148 H18H~ 19HHE 3 MGCOEHBEY Y RKIY7 A, KRE (AT V) W

The 3rd International Symposium (Specially Jointed with BK21 Program at Ajou University) - “ZERO

ENERGY 2011" was held in August 18, 19, 2011 at Paldal Hall in Ajou University, Suwon, Korea.

The poster session was held at August 19th and 6 posters of the G-COE group research, were presented and

discussed their research results. Poster Awards were provided to several excellent presentation.

CARBON

aryzHILT] T,

v v

N
N

7 —,3V COE [HERIRB LA O = 2 F—FH22LS — CO2 ¥ux
43 |8l G-COE EFY » K Y A [Zero-Carbon Energy 2011 Z#[E7 ¥ a7 K% BK21 707 5 4 LI

AL B fEC,

B L 7.
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FITHRRNEAFR

Astae CORE Propram

The 3 Global COE International Symposium
Spacly it withBK21 Progmat Uy Z610-0AIbon E"e{gym"

<Date DB 19 August 2011 +Vanue © Paldal-Hall [Rooms No )08 & 110], Ajou University, Karea

Photo 4-1. 3rd G-COE International Symposium (Specially Jointed with BK21 Program at Ajou University) Participants.

BH4-1. $3 EEE> > KT LZERO Carbon Energy 2011 &1 .

(2) G-COE Annual Report Meeting 201 1, 30 January, 2012, Uji, Kyoto
20125 1A30H FEM23FEFXHER, Fa, R

The G-COE annual report meeting was held at Obaku Plaza, Kyoto University Uji Campus, on 30th January
2012. In this meeting, 8 G-=COE GROUP researches made short oral presentations as well as poster presentations.

FE24 41 H30 H (H) “FRI10 B & ) 5EHBREFIRF ¥ Y82 B ) IE T I F IR R - ViZB T, F

W23 ARG EHMB L. V=TS DY a— L EYF—Yary - KA —ky g s/
fibhi:.

III. International Energy Seminar T AL X —+3IF—

We cooperated to organize the International Energy Seminar held at 16th to 20th, Jan 2012 for AUN (ASEAN
University Network) students with other members of GCOE. 7 participated students were selected from 34
applicants. In the group discussion session, our GCOE students guided to the students and made presentations
together. The detailed program is shown below.

1 A 16 H» 5 20 H 12 AUN(ASEAN University Network) ®2#4E 74125 L TR I F—% 472 ¥ -V
THREZHRXTIBMORENO LB HOFM AR LHELRER, 7 Fa 7 2FHKL LB L 72,
TNV—=TT4 A%y v a  IZIEGCOEDEGFFENSML, AUNDFERERITo7/. UTICTur 740
M2 FRLISR T
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International Energy Seminar Jan 15-Jan 21, 2012 Graduate School of Energy Science, Kyoto University

date time Program Room Lecturer
15-Jan Arrival in Japan
16—-Jan 9:00 Opening ceremony 335 Prof. Maekawa
9:10 Orientation of seminar and Introduction to Kyoto University and GCOE activities 335 Prof. Ohgaki

(photo, break)

10:30 Energy situation and future selection in Japan and China 335 Dr.Zhang
(Lunch)
13:00 Energy situation in the world (India) 335 Prof.Chattopadhyay
14:00 Energy situation in the world (Botswana in Sothern African countries) 335 Prof.Mogodisheng B.M.Sekhwela
(Break)
15:30 Energy situation in the world (Indonesia in ASEAN) 335 Dr.Nuki
17:30 (TBA) Welcome reception Camphola
17-Jan 8:45 Solar cell technology 335 Assoc. Prof. Sagawa
10:30 Biomass Energy —Some basics from Systems Viewpoints— 335 Prof. Tezuka
(Lunch) (General Theme) Sustainable energy systems in developing countries
13:00 Energy materials for FC and Battery 335 Prof. Yao
14:45 Energy efficiency and enegy policy related to climate change 335 Prof. Ikkatai
18-Jan 8:45-16:30 Group discussion 335 Led by GCOE students
Orientation and Grouping Prof. Ishihara
Media center
or Library

Topic 1: What is sustainability, how to achieve it, how to measure it?
Topic Z: Energy supply and demand, and energy saving with development
Topic 3: Energy options (Fossil energy, renewable and nuclear)

Topic 4: Gooperation with neighbor countries

Topic 9: Mitigation of GHG emissions

19-Jan 9:00-10:30 Renewable energy development in EU countries 335 Prof. Miguel Esteban
10:30-16:30 Group discussion (cont.) and preparing for a group presentation Mzrdifi::fyer
16:30-18:00 Group presentations (open to a class in KU) Kyo Kita 21
18:30-19:00 Closing ceremony 335 Prof. Yao (Program Leader)

Field study (visiting to RITE-Research Insitute of Innovative Technology for the

20-Jan 8:45-16:30 Earth, and SHARP Sakai). Bus transportation will be provided by the organizer.

Leaving Japan

All of the programs are organized by the GGOE program “Energy Science in the age of Global Warming”
335 Engineering building No.2, at the east end of the 3rd floor.

IV. Scenario Strategic Research Committee T3 )V¥—3F ) F - BRIRWIZE &

We had two Scenario Strategic Research Committee meetings in this year. In the sixth meeting, an electricity
scenario in 2030 in consideration of Fukushima accident was presented and discussed the possibility to realize.
In the seventh meeting, the scenario presented at the previous meeting was analyzed based on the technical and
economical viewpoints. The opinions received were reflected to our future studies

AAEIIFRCICIBT % 2 MIBAME L7z, SBAMIIMmESIE TR 2 ZR L7z, 20304E F TRV F ) A 2% L,
ZOWRERICOWTHMRm 2T, TEERTIRIRE LB V) A2 THIN - BFEOH 2 54T -
72, KRS TOFR, NEREIOIMEEIN BRI OWTHE YT ) AR g7,
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1) HEAREIANF— T F ) F EEHFZE 4
20114E5 H20 H (&) Bif
HEmEE I ER R EE L2, 20304E T TE Y F ) F O
WiE#H12% (FN6%, #ht6s)

2) HEETFVF—TF) TS
20114E12 H 16 H (%) Bifi
R R T A Z R L7z, 20304 F TEII T F ) AWIEOREF - BREEOHT
WiE#16% (FHN8%, #58%4)

V. Scenario Research and Advanced Research Group Joint Meeting
TF) AW - mAGIZE 7V — TR S

In order to absorb various research results obtained in GCOE advanced technology cluster into scenario
analysis, we actively interview with the researchers in the cluster or invite them to join our weekly committee
meeting. We also report our scenario analysis result and remained problems to GCOE advanced technology
cluster gradually. In this way, both groups are trying their best to share their research results. In this fiscal year,
the joint meetings were held as follows:

Nov. 1, 2011 Prof. Yao, Mr. Tsuchiya (IEEJ), Prof. Ikkatai

Novw. 8, 2011 Prof. Kunugi, Mr, Ogawa (JAEA)

Nov. 22,2011  Prof. Saka

Nov. 29, 2011  Prof. Nakajima

Dec. 6,2011  Prof. Hagiwara

Dec. 20,2011  Prof. Mizuuchi

Feb. 7, 2012 Prof. Morii

W27 T A5 TITbILTW A A ORFERHEZ ) F I AND 72, &7 7 A7 OFRE~D
A vFCa—, YFI)FREENOSMEBBIIIT> TS, T2, Y FIAREATHTEHE - &R
BRI 7 T AT ICHE L, MRKREELATELIIHIEN LTS, RIEFEIZLLTO Y+ ) A% - &
SRk ge 7 v — 7 &R & B s L 7-.

20114F 1T H 1H JUBHEER, HEHLK (HARZ RV X -8B, — 8%

20114E11 H 8H T J¥d%, /MIZRERIK (JAEA)

2011411 H22 H %

20114E11 H29H W ¥

20114E12H 6 #IE IR

20114E12 H20 H /KN

20124E2H7H I HIE

Photo 4-2. Scenario Research and Advanced Research Group Joint Meeting.
BE4-2. VFUAHR - REFHARIIV—TEARARSOES.
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VI. International Cooperation <7V FWf%¢E i

We have promoted to collaborate with researchers in the Southeast Asian countries through SEE Forum.
Furthermore, we are developing global energy scenarios with China, Korea, US, Australia and EU countries.
Dr. Zhang visited Tsinghua University and State Nuclear Power Tech. Corporation LTD. in China to conduct a
jointed research in October, and attended the CEREL annual conference 2011 in US in November to construct
relationships with Universities in US. Furthermore, we attended the international conferences shown below, and
international networks were constructed through the conferences.

VFVA TN =TI HEERE S B U CHEE T VT gEE 208 LCTSEE 7 4+ — 5 AIGENCSH LK
TIOTHIHOT AN F—F ) F I LR L T D, 72, E BEZIECT 2 ) 7, M ,EU
LHER D, SR GHRY ;) AR L TV D, V) A REEOEMERIZ10 HIShE R
KA & i E E R AL M SR LIEFAFZE 2 47, 11 B3R El O CEREL &3l L, EIRS S %
WHIL7:., $72, DTOREBREEICSILT, EEEREZERL .

1. Qi ZHANG and Tetsuo Tezuka, Study on the Energy Mix in Future Smart Electricity Systems in Japan, The
3rd IAEE Asian Conference, Kyoto University, Kyoto, Japan, Feb. 20-22, 2012.

2. Qi ZHANG, Benjamin C. Mclellan, Nuki A. Utama, Tetsuo Tezuka, and Keiichi N. Ishihara, Methodology for
Designing Future Zero-Carbon Electricity System with Smart Grid and Its Application to Kansai Area, Japan,
ECODesign2011, Kyoto, Japan, Nov.30-Dec.3, 2011.

3. Qi ZHANG, Tetsuo TEZUKA and Keiichi N. ISHIHARA, Integration of Renewable Energy into Future Smart
Electricity Systems in Kansai Area, Japan, WREC-Asia & SuDBE 2011, Chongqing , China , October,
2011.

4. Keiichi N. Ishihara, Qi Zhang, Benjamin MCLELLAN and Tetsuo TEZUKA, Electricity Planning in Japan
by 2030 through Scenario Analysis, Proceedings of The Asian Symposium on Computational Heat
Transfer and Fluid Flow 2011, Kyoto University, Kyoto, Japan, September, 22-26, 2011.

5. Qi ZHANG, Scenario Analysis of Smart Electricity Systems in Japan in 2030 in Light of Fukushima Nuclear
Accident, Symbio International Energy Seminar, Kyoto University, Kyoto, Japan, Aug. 30, 2011.

6. Qi ZHANG, Keiichi N. ISHIHARA, Benjamin MCLELLAN and Tetsuo TEZUKA, Long-term Planning for
Nuclear Power’ s Development in Japan for a Zero-carbon Electricity Generation System by 2100, 15th
International Conference on Emerging Nuclear Energy Systems, May 15-19, SFO, USA.

7. K. N. Ishihara, Japan' s Exigent Scenario after the Earthquake and Tsunami, Workshop on Thailand
GHG Mitigation Option and Perspective in Energy Sector and Case Study in Japan, July 25,
2011, Bangkok, Thailand.

8. Tetsuo Tezuka, What is Necessary for Long-term Energy Supply-demand Scenario Analysis? Workshop on
Thailand GHG Mitigation Option and Perspective in Energy Sector and Case Study in Japan,
July 25, 2011, Bangkok, Thailand.

9. Keiichi N. Ishihara, The Strategic Energy Scenario in Japan and Thailand, The 2nd International
Conference on Sustainable Future for Human Security, Oct. 8-10, 2011, Kyoto, Japan.

10. Qi Zhang, Scenario Analysis of Low-carbon Smart Electricity Systems in Japan in 2030, 3rd GCOE

International Symposium, Aug. 18-19, 2012, Suwon, Korea.
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Advanced Research Cluster
REIRARISAY

I. Energy Socio-Economics Research T A NV¥—%E& - BIEWIRE IV —T

(1) Drastic Improvement Measures of Energy Efficiency Incorporating Production,
Consumption and Waste Cycle
HE - HE - BEYC IV EBULIRIVF—NBOIRFHNNESHOMRET

(Center for the Promotion of Interdisciplinary Education and Research) Seiji Ikkatai

(FERSBEMEHE Y > ¥ —) = Iain

Research Target in FY2011 PR 23 4E o H %

Based on the research outcome 2010, the quantified figures on 2 different scenarios (best available
technology and best future technology) of Japan in 2050 would been refined and improved by reviewing the
researches of 2011, especially Dr. Julian Allwood's new papers. A set of policy measures for energy efficiency
improvement would be arranged.

SR 22 4R FE OAFZE CRERAL L 72, 20504E 2B 5 HAD T AV F—3hRGFZEOW DO ~>D T+ 1)
F (PP X % b DR URIRGHED FIR) OEIZOWT, TOUEMOFEMEOER 2T 2, &
DICHGES - 2z 5. /2, TANVF—RRELEDDDOEIRTHEICOVWTED T LD 5.

Research Outcome 72
1) Refine and improvement of quantified energy efficiency improvement figures
B - AN X =R O SEE W RENED & AL PR - 88
We have refined and improved the quantified 2010 figures of 2 different scenarios above on the possibility
of energy efficiency improvement on each sectors’ end use service such as “transport”, “food”, “heating
and cooling”, “power”, “access to information”, “lighting” so on by referring the latest information and
research result such as the papers written by Dr. Julian Allwood in Cambridge University.

IANTF—OFMZ [BE] [ER] iR MR [ 2 &, HaoRMEHEm» SR E <
X LT, Zhxili7zd7:00T A VF—OHEREE KL ¥ —BIICHLNIZL, 25 ORROUE
R HRD20504E1CB8172 2008553 F )+ 0 b LIiZEmlb L PR 222EFEREZBE 2, 2
DVEB OFEZEDHEHE 2 AT, T TV vy VRFOY 2Ty - Ty y FELOWEEZ 7+ 0 —
LoD, ZOHMED XS4 5ME - wE2 X -7z,

2) Policy measures on energy efficiency improvement
B - T AN X — OWANEEE % M5 70 DBURTFEOME
There are many factors related with energy efficiency. We have practiced and arranged a set of policy
measures which improve the efficiency by referring the existing policies.

FREOER - T ANV F—WROMAKR) % OB ER HUEEIZIEE L DERDP P PboTEY), Thb%
YEDF bR L 720 OBY RBETEICOWT, BHEOBOREZRI LoD, AR E26Nn5—
HEOBSR T2 L) L7z,

II. Solar Energy Research KIZ T A NVF—WRI7N—T

(1) Improvement of Efficiencies of Organic Solar Cells: Development of Materials and
Novel Design of Device Structure
ARXBEMDOSHE(EICEIF T~ UVLWTEORFE & ZFIBEDRET

(Institute of Advanced Energy) Takashi Sagawa
(= AV F—BTEZEAr) K W
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Research Targets in FY2011 Pk 23 4E BT 78 H 22
Polymer solar cells are a promising new type photovoltaic conversion device with the advantages of
lightweight, large-area, flexible and low cost roll-to-roll production by using the convenient well-developed
solution-based thin film deposition technology. For the sake of highly efficient photocurrent conversion
efficiencies of organic thin film solar cells in terms to reduction of carbon dioxide emissions, we intended to
(1) improve the evaluation of carrier transportation for the devices, (2) reform the surface of nanostructured
electrodes, and (3) develop novel coating methods for thin-film making in FY2011.

TR OERERKP RIS LW 4 TOKREERTH Y, M ORZEOMEA ZZEHE N — A B
MREHAMIC L0, BE, K@k, 7VF 070, BIMKaxta— v by o—VvAEEFRZEZHRAL
BEMEDD B, AT, “HRILRFOHIKIZ D% 5 &9 A RER KL ELO SRz EL,
P23, (1) FTFox v ) 7TRERHMEEOS R, (2) F/MEhEmEmdcE, (3) SEEi
DIzDODHF L WEATEORSE, Zfro72.

Research Plans and Achievements H#fZE&11H] & &5
1) Improvement of the evaluation of carrier transportation for the devices
FTLOF ¥ ) 7TREEH %O SR
Poly (3-hexylthiophene) (P3HT) as conventional donor material and (6,6)-phenyl Ce butylic acid methyl
ester (PCs1BM) as acceptor have been prepared and applied for organic photovoltaics (OPVs). Carrier
mobility for glass—-ITO/PEDOT:PSS/P3HT-PCsBM /TiO«/Al has been measured by CELIV (Carrier
Extraction by Linearly Increasing Voltage) technique. Further improvement and modification of the
evaluation technique based on the CELIV method was performed and lifetime of the carrier has been able to
be obtained by CESC (Carrier Extraction at Short Circuit) method as shown in Fig. 4-2.

R GANFINVFFT7 V) PBHD % FF—#MFIZ, 66)-7 == VCa 7 ¥ YBAFVITAT IV
(PCaBM) 2 7 7 &7 % —& L THWA-AREEKREM (OPVs) 218 L 7-. CELIV (Carrier Extraction
by Linearly Increasing Voltage) 3:12 £ ) 75 A -ITO/PEDOT:PSS/P3HT-PCs:BM /TiO«/Al & \» 9 ## % @
FTOXFx ) TREHELZME L. 612, CELIVIEZ EICRHliEZ 2T L T L 72 CESC (Carrier
Extraction at Short Circuit) i (X4-2) \ZX ) Fx ) 7HAMWE TSI LWL oz,
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Fig. 4-2. Principles of CELIV and CESC Technique. / X14-2 CELIVi&$% KU CESCEDRE.

2) Reforming of the surface of nanostructured electrodes ./ & A bR 2 M0 Y
Several lengths of ZnO nanorod arrays were prepared by changing the duration of hydrothermal growth as
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shown in Fig. 4-3. Various types of small molecular organic dyes were adsorbed onto the surface of the ZnO
nanorod arrays (Fig. 4-4) and applied them for polymer (P3HT) hybrid OPVs as an electron-transporting
layer. Remarkable improvement of both of the short circuit current density and open circuit voltage was
observed by the surface reforming by coating with organic dyes.

KB ORGSR R OFRENC X D M4 DR SITED 5013 72Zn0F 7 1 v F (M4-3) K2
oFEiBiEiL (M44), 7]")7— (P3HT) NAT)y FeVoBEFEmEEE LTHHT L L, RiEfiL
ol U CHRAG I B & BRI O W3 I B W T b thagin L2 F8l L 7.

Duration (min): 0 15 25 35 45 60

Fig.4-3. SEM images of ZnO nanorod arrays. / 4-3 ZnO7F/ 0 K7 L 1 O SEM E|{&

Fig. 4-4. Molecular structures of dyes along with the corresponding dipole moment.

H4-4. WBEFE—A > MR- -BROHFIEE.

3) Development of novel coating methods for thin-film making

40

HBER D720 D LV BATED I E

Additional spray coating method has been newly developed as alternative of conventional spin coating
method for preparation of thin-films. Surface roughness and pinholes were remarkably reduced by the
combination of the additional spray coating and post annealing as shown in Fig. 4-5. This thin-film making
process achieved power conversion efficiency of over 3% for glass—-ITO/PEDOT:PSS/P3HT-PCsiBM /TiOy/
Al

HEMER TR TN TV B A Y a— MEORE L 2 ) B A mEEESm s (K4-5) 2872125
S L7z, AMEEERALERA N T == Y ZOMERIZX Y, FMNEERA 7O 2D WE L
L CAHBEBERAH S L R =V AZ L HZONTWEZ L b h ol ZOHBEERTEICX
n, #F A-ITO/PEDOT:PSS/P3HT-PCsBM /TiO/Al &\ ) LIV T3 %L L OB RE2EBHTLHZ &
MWTET.
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Fig. 4-5. Schematic illustration of the additional spray coating for preparation of glass-ITO/PEDOT:PSS/P3HT-
PCs:1BM /TiO./Al and optical microscope images of the active layer.

4-5. 717 Z-ITO/PEDOT:PSS/P3HT-PCs:BM /TiOx/AIfEE D 7= & DT MEVBIEZR OBLE & BB D2 IEMEBE K.

(2) Evaluation of Interfaces for Solar Energy Conversion
IRIF—EREEEZITDONFE & T DM
(Institute of Advanced Energy) Tetsuo Sakka, Kazuhiro Fukami, and Yukio H. Ogata
(= AV F =BT 980 MRk, BRE—5L, Bt
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Research Targets in FY2011 “Fh& 23 4 EEAF 78 H A%

Efficiency of solar energy conversion by semiconductors depends on their microstructures as well as
chemical components of the surfaces. In the present program we aim at the development of highly-functional
novel microscopic structures of interfaces, and the evaluation of interfaces in situ in the fabrication processes
to control the process parameters. In the present academic year we studied the self-assembled particle
monolayer at an oil-water interface. The method for evaluating experimentally the interparticle interaction,
which governs the structure formation, is focused.

[EEEiE

uoljowo.g aBunydx3 |ouoldUIBU|

PRI L DT AN F—DOBEZAD 5 VI T AN F—~OZEIRTI, FRYEE 7 T BB % R
THILENEETHL. ZOL) REMEE T O L G F RO LA ICRE CRBEINS.
ABFZETIE, WV ILRRE 2 R0 BBl 2 U G i 2 A 7 o IS X B s 5 2 &, Tz

I &
DY TR OMREE 2 5P 3 2 75 %2 % L CHERHIMICKITIE T X — % 2§l 2 720 O JEFEH AT r['# =
ZHMET A EZHEE LTWA, AREREE, b FECHNC &) BAREKEIC RThE 2 RS 57200 %—g
HBET T & 2 & 7% B UMKGT O B CEG IR RSO W T, ZOMERREZ XL Twa Ho
R THIAH HAEH %2 FEBRIICEHI 9 2 I oW ThigE L 72, Eﬁgn
Research Plans and Achievements HfZE511H] & %5 s
To investigate the interaction between the particles adsorbed at the oil-water interface, the change of the
interparticle distance upon applying a force should be measured. We prepare a vertical oil-water interface
. . . . . . . o>
using a glass ring and make it possible to apply the gravity in the direction parallel to the interface. We %3
establish the method for determining the interparticle interaction with this configuration by measuring the i 2;

interparticle distance which undergoes the compression by the gravity. On the other hand, the electrostatic
interaction can be evaluated from the behavior of the particles on applying voltage between the two
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electrodes inserted from the oil phase to the interface. Polystyrene spherical particles were employed as the
particles dispersed in the interface, while n-decane was used as an oil phase.

The particles at the interface formed the ordered structure with the particle distance being several times
larger than the particle diameter. The vertical interface to which such particle structure was transferred
showed that the particles are rather sparse in the upper part while it is denser in the bottom part. In the
bottom part the particles are compressed. The interparticle interaction was evaluated by using the fact that
the gravity force compressing the particles balances with the interparticle interaction. On the other hand the
particles move to the positive electrode by applying 20 V between the two electrodes inserted to the interface
from the n-decane phase (Fig. 4-6). This means that the particles are negatively charged. The electrostatic
interaction between the particles was evaluated from such behavior.

MR T RS U 7Bk R OM B 2 X5 720121%, MR FIChz2mi, 2oL E0BMEHRR
BLAEND D, SRERMARE A AT A) IR S, MNAINIZENDMND 2 L) ZREEICT 5.
ZoLE, REICHEL TV AMATORBEERANL Z LT, KTMhzRO L FE2HLT S, $72,
RT- % W S 72 KRR NS IR S pm O 2 R0 GRS 2 AR A & FEINCHEM L 2w X 912
AL, BEZEHMT 2 LI N TFOEMOMT 2L LT, HENCLLZMEMEHEZRRS.
WHE LTidn-7Hh v 2 M, WTELTIE, RIVAFLUVRTZHWS.

RTOBEZE32mOD D% WA, n-7h v /KRR S 72 8 X I3EEOEE Ok 1M iH
HECHYI L7z, S OMEZEEE L2280 2 a0 <, B CRFRIBEEEASRE , THTIRPMEL otz
THEIETOK FOEATHEMEINTVSZ Ebhol. KTOERILY) FHOKTZ2EMTLIE
WAHDBNTG VAL TwDLZ 2R L THFMNZROLZENTEL. 72, KPRFMIIAE L
TWAHRY AF L VKT idn- 74 22 5 BIFE30 pm THRIENZEM L 2w X ) 1A L72EAES pm o 2
ROFEMHBEMIZ20 VEIIML 72 L 212, WFPEMUICER T L239bro7 (K46BH). 2oz
CIFH T RICHEBLTVWAZIEZERL TS, 72, ZOEROESVL SR THOBEIZRKD 5
ZENPTET

Fig. 4-6. Polystyrene particles at n-decane/water interface. Two electrodes are inserted from the n-decane phase to the
interface and 20 V was applied. The particles are attracted to the positive electrode. Electrostatic interaction between
the particles can be evaluated by analyzing this phenomenon.

R4-6. n-TH2/KRADRIZFLUHF. 2KDE®E n-TH AL SFREICHEAL, 20VEII. RFHEER ICEFRE
LTsY, CORREH/NT 5 ECHTFHBREREMEROFAI» TREE LS.

(3) Relaxation Analysis of Electrode Material for Secondary Lithium-ion Battery

UF O LA 7 ZRE WEEIE ORTIRFR
(Graduate School of Energy Science) Takeshi Yao
(T AN F—F2W%ER) N2

Research Targets in FY2011 V)& 23 4F BEAF 78 H A%
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For effective use of renewable energy and various electric vehicle systems such as HEV, P-HEV and pure
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EV, there is a growing need for electric energy storage with high power density as well as high energy
density. It is important to make the diffusion behavior of lithium clear during both charge and discharge in
order to develop excellent electrode materials.

We have found first in the world that we can know nonequilibrium state of an electrode material when the
battery is used by making analysis with time after insertion or extraction of lithium. We named the analysis
“Relaxation Analysis”, because material is analyzed at relaxation process. We have applied the relaxation
analysis to many electrode materials.

AR A VF =N RMEHIERICN, 7)) v FHEESERKHBEO 201, BT AL F—
BEEEMDZHERMEZ BB AT LAOFEENRH T > Twb. ENEBYE ORI, LRI
WMBIZBITA)FY 2AOUHBHZWASNICTHILREETHL. BEHEIZIBNT, VFIAHAD
HWVIEBEEERR IS, BRI 24T 2 210X D, B OIEFFEIREZHOPICT LI LN TE S
A&, WFICEIRER L. Zofire [FEAT] L aftd, £ < oBmAMEHIER L7,

Research Plans and Achievements 5251} & it 7

We charged or discharged the cell electrochemically with electrode material. When the required conditions
were attained, we opened the circuit and removed the working electrode from the cell immediately in a glove
box to avoid the local cell action between the electrode material and the current collector or the supplemental
conductor [* Note]. Then, we obtained the sample for XRD measurement. XRD patterns were measured with
various relaxation time. The XRD patterns were analyzed by the Rietveld method using RIEVEC program
coded by T. Yao.

We measured crystal structure change of y-Fe;Os with spinel structure after termination of lithium insertion
by using the X-ray Rietveld analysis and had a result that the iron occupancy of 8a site decreased and that
of 16¢ site increased with lithium insertion process and after the lithium insertion, the iron occupancy
of 8a site increased and that of 16¢ site decreased gradually at the relaxation process (Fig. 4-7). And we
concluded that this indicates that lithium prefer 8a site to occupy kinetically, on the other hand, prefer 16¢
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site thermodynamically.

We measured phase change of LiMn.O, after termination of lithium insertion. From the XRD pattern, it
was found that the two phases, Li-rich phase and Li-lean phase, coexist and that the amount of Li-lean phase
decreased and Li-rich phase increased with the various relaxation time (Fig.4-8). We considered that Li-lean
phase has more defects than Li-rich phase and that Li-lean phase is Kinetically favorable for Li to diffuse, and
that, because Li-rich phase is thermodynamically more stable than Li-lean phase, Li-lean phase decreased and
Li-rich phase increased at the relaxation process.

We analyzed the relaxation process of LiFePO, cathode after termination of lithium insertion by using
X-ray diffraction measurement and the Rietveld analysis. It was found that the amount of LiFePO, decreased
and that of FePOy increased after termination of the lithium insertion (Fig.4-9). It is considered that LiFePO,
including lithium defects preferable for lithium diffusion formed during lithium insertion process and that
the defective LiFePO, separated to LiFePO, without defects and FePO, at the relaxation process after the
termination of lithium insertion.

* Note
For relaxation analysis, we don’ t use in-situ cell, because, when circuit is open, local cell action between

the electrode material and the current collector or the supplemental conductor will occur. Local cell action
will make Li concentration change in the electrode material and will make relaxation analysis unclear.
Measurement by in-situ cell will be only a measurement of local cell action.

D HVIIHEZITV, BEMEDFTERDO ) F 7 LRI 7% o 728, 1 HIZEE 2 5W L, B A
L7z XHAT B BAA R L EEIH & 5 W I BRSLREASE O M O [ R UGS % 8 5 720 [FE],
RNV ERR L TEMBMZI) L, SJERREEHWTT VT FHAT T4 ORFIREFR B
B XHREIPTE 24T o 72, SO NXHREP 8y — %, NBOER L72RIEVEC 71 75 4% W,
) — bV TR L 72,

A RN OGS E 2 FED y Fe:0: DY) F 7 A AB O RAEEZELE ) — MV MEIZX D RO
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2. BATIRT LI, VFTLHEAICE D 8ay 4 bOFREAEIMA L, 16cH A b DOFkdA R
MUz 512, BAEEHEBEIZHE, 8at A M OSEAFIMELITHML, 16cH 4 b Ok EA LI
Bl ZoZens, VF Y LAOMEERNEZEY A A8 A4 b THY, BIFNLEETS A FA16c
A THEIEBPWSNIE -T2

LiMn:Os DY F 7 2 4F A OMZEAL KD 72, M4-8IZ/R”T X 912, Lirich#l & Lilean #2535 L, #%
FIRERI RS IZHE VY, Lidlean #1384 L, Lirich #2381 L7z, Lilean#id Lirich#1 & 0 3 Z { oKX fax A
LTHBY, Lilean ARG F 7 AOPHICHRTH B 720, VF 7 AFARBBETIEY) F Y425
A5 b Lilean Ml ORESEAME LR FES I, ZLHFEELLZDITH L, U F 7 23 AB ORI
P 5 T Lilean #1133%4> L, LirichMAML 7z %250 5.

LiFePOs D V) F 7 L3 A OREHENT 2, XFRBITEEL ) — MOV MEFTIZ XL D 4T - 72, M49
WRT X9, LdfAEIEREIZ, LiFePOAHDE NV GHEIWMA L7z, ) F 7 AAREICIE, ) F 7 5085
B RS 572012, KM% FD LiFePO 3% T 5745, $fi A LI ZNAKIAD 72 W LiFePOy &
FePO,IZZALT 57200 EZ 5N 5.
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Fig.4-7. Site occupancy changes of iron at 8a, 16¢ and 16d site as a function of relaxation time after lithium insertion.

44
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Fig. 4-8. Relative mol fraction change as a function of relaxation time after lithium insertion.
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Fig.4-9. Relative mol fraction change of LiFePQO, as a function of relaxation time after lithium insertion.

4-9. U F 7 LEFEAROEFEFERZEE CH 5 LiFePO, DR EILFEDE L.

(4) Design of the Artificial Photosynthetic Enzyme Driven by Solar Energy
KIEABERATASHERDIER
(Institute of Advanced Energy) Eiji Nakata and Takashi Morii
(T AV F—B L0580 PHSKHE, HHF F

Research Targets in FY2011 % 23 4E £ 58 H BE

Toward sustainable society, chemical conversion of solar energy as artificial photosynthesis is potentially
promising for efficient utilization of renewable energy sources in addition to the well-established thermal
and electrical utilization of solar energy. Before the development of the artificial photosynthesis system, we
should develop the technology that could communicate the various functional molecules exactly and easily
on a submicroscopic (nano) scale.

DNA nanostructures including DNA origami have been used as scaffolds for site-directed assembly of
functional elements. Among them, proteins are a particularly interesting class of molecules to assemble
because of their huge functional variability. Various methods for binding proteins to DNA nanostructures
have previously been developed, but in most cases they require modification of the protein. Therefore we
start to develop the convenient and site-selective adaptors fully based on protein components for targeting
specific DNA nanostructure locations, in this year.
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AR, FAWRIALVF—D—2THLRKEHTANVT—OEMFIHIKE ZEEE Z2->TBY, KW
DHERIIREEINDMEDPED RILFE T AN T —~OBHFAM L, Fize KB AVF—FIH AT
LELTHHEENRTWS., 22T, WPORERICEBT 2 WHEEHRAREZEM L 2 N TRy A7 20
HEsE 2 HIBL, WIEZBRBLTWA. ATHARY AT LA 2MET 5 FOLELREFIIE, 1) KBtz
WET2 7 v7F], 2) ZOTANF—%2EETL [V —2=y b, KD'3) EERELI-Z AL F—
ZHLICWEEREB I [EBREE] ), ZHoAF 2 220 FIHIICEE S - @R 2 s
52 LT, BRIELWHARIGER SNS EFEEINS.

SR 23AEEIE, F ) BB IS E ZRE T S 20 0HMOMEE B %o 7. DNAF / Mk
(DNA origami) # &35 & L, $FICEBERELRERT TV TV THLEAY - BEE % DNA T / #EE AR Lok
ENEICRE ST 27200 EmOmEE B kol

Research Plans and Achievements #2510 & B
Zinc-finger proteins (ZFPs) were selected as an adaptor because they are one of the best-characterized
classes of DNA-binding proteins and designable artificial ZFPs bind to a wide variety of DNA sequences.
Two well-characterized ZFPs were chosen as the orthogonal adaptors for specific DNA origami locations. We
designed the proteins that contains zinc-finger adaptor at the end and the functional units such as fluorescent
protein at the other end. A rectangular DNA origami with 5 addressable cavities was also designed (Fig.
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4-10), and each addressable cavity was designed to hold up to ZFP-adaptor binding sites. Atomic force
microscopic images showed that the zinc finger conjugated protein always bind specifically to the intended
cavity in the DNA origami rectangle. These results indicated that the specific and orthogonal targeting of the
address on DNA origami by ZFP adaptors can be realized.

In near future, the assembly of multiple proteins will be realized in vitro using DNA origami with defined
binding sites and various kinds of ZFP adaptor-fused proteins.

ARAEFEIE, DNA# SR CTH % Zine Finger & F1'E % I\ 72 DNA F / B A~ O BEHEME & - O fd
BIZOWTHE LT& 7. Zinc Finger 1%, DNALBREICHEGT AL ENTE, 07 3 JERY)
#E2BHIET, DNARFINDEIREZF—F— X FICKFATHIENTESL., 22C, Bhr2i
¥ Zinc Finger & 1Y (Zif268 £ AZP4) # ML, ThoDF X FHAE 2/ L, DNAF J HiEk~
DOREEREZFM L7, ZoMRE, FhFhoF 2 FHEBHEIX, Zinc Finger EHE %/ L T7 KL X (Zinc
Finger FZikBCH)) B RMICH A LTV A I EBW LN E otz X512, FMABREOKE, —D>DDNA
F OB EIC200 R 2N EARZRETAIENTE LI EHMAETE . 5HKIL, 50
MRS L, B 2Bt 2 A0SR 3 5 2 & C, Fll Rtz 09 Lz )/ ko
ZHIELTWL,

= Ez = = B
s Zinc finger protein = =
- = P =k S
= = ':“"”==|,‘ == ==z

DNA origami

(scale bars = 100 nm) ! (scale bars = 100 nm) !

Fig.4-10. Schematic illustration of immobilization of functional protein on DNA origami via specific interaction between
zinc finger protein and DNA.

[X4-10. Zinc Finger EH'E % AL\ /-DNAF / & F EADOEEEM 2 > NV BOEE.

(5) Development of Low-cost Production Method for Solar-grade Silicon

AXEEHASHE> Y 1Y ORMEEIEEDOMARRES
(Graduate School of Energy Science) Rika Hagiwara, Toshiyuki Nohira
(T ANV F =R 7eRt) AR, B Rz

Research Targets in FY2011  “Fh¥ 23 45 W78 H 22
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Crystalline silicon solar cells currently hold more than 80% of the total solar cell production. Since they
have high conversion efficiency, high reliability and low environmental impact, they are expected to be mass-
produced and widely used all over the world in the future. However, the cost is rather high for conventional
production methods of solar-grade silicon, which is the most important challenge for the silicon solar cell
industry. Thus, the purpose of this project is to develop a new and low-cost production method of solar-grade
silicon. We focus on the electrolytic reduction of SiO2 in molten CaCls. The plan of PY2011 was to develop a
continuous reduction method using the bottom Si cathode.

FidhoR (HUEGA - A8 2V a v K&, BIEO KRG EMAEEROSHLL L2 Hd T ), ik
®E, BN, BREEAMEITE V2D, SHRoKEARE - KEERICEL RO aREr IS hTwn
5. LdL, EETEHANZEEOEEINICI o TERE 25 KEEMA T ) 2> (6N-7N, SOG-Si)
DB BT 5% L, SHROREMBIH LI N TV S, KIfZE T, #HRlCaCLTD ) 7 (Si02)
DEMEITCE AR KGEBRH ) 2 Y BERZHAB T2 L2 HME LTW5. P23 EEEE,
Tt ZA0G by HigE LT, B VIKIHRICHE L2SilR ETOI ) ALy FOFEILEME L7z,
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Research Plans and Achievements 57T} & i 7

We have proposed a new concept of electrolytic cell which enables a continuous operation (Fig.4-11). Silica
feedstock is electrochemically reduced to silicon on the bottom cathode and the produced silicon is taken
out from the cell together with molten salts. To confirm this principle, SiO; pellets were electrochemically
reduced on the Si plate which had been placed at the bottom in molten CaCl; at 1123 K. After the electrolysis,
the formation of silicon was confirmed (Fig. 4-12). The amount of reduced SiO: was more than ten times
larger compared with the conventional method. The produced silicon was analyzed by GD-MS. It was
confirmed that the purity of the produced Si was almost the same level achieved by the conventional method.

B4-111ZR T X912, BEEVETOH VY —FETYY A2z L, AL 72S % #RlCaCl, & 3t
WY Bt 7ot AR ER L. CORMEMRT 572012, BECaCl (850C) 1BV TH L
JCICHLE L 22Sit T3 ALy bEBEMBERITTLIZEZ A, SiINE@BILEIN/Z L 2R L (K
4-12). —EOBMTEILTE SV I EIIERKBEDOI0MRBLUEE ol T2, BEINICARLS %k X B
HZETHBE IO ANEBHTEL L TPHEINS. ARSIOMEZ GD-MSTHM LzE A, ftkiks
[ REE DRMEE & 30K L 72,
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Fig. 4-10. Newly desgined electrolytic cell Fig. 4-11. Formation of silicon from
enabling a continuous operation. electrochemically reduced SiO: pellets on
= - = o the Si plate which had been placed at the
H4-10. HISZRL LBHRTOEX. bottom in molten CaCl- at 1123 K.

X4-11. EFEIVESICEEL =SitkET>
JANLy PHEBETIOSiVERL -4
F. B@E  CaCl.. 2 : 1123 K.

(6) Nanoprocessing with Femtosecond Laser Pulses for the Development of Efficient
Solar Cells
MWEXEEUEROEHDT T L M YL—-Y—F/T00€Yy I VT
(Institute of Advanced Energy) Kenzo Miyazaki, Godai Miyaji
(T AV F =BT 580T) IR, = ih R

Research Targets in FY2011 PR 23 4 EEF 78 H A%

The goal of our study is to establish a new technology of nanoprocessing with femtosecond (fs) laser
pulses for the purposes of contributing to the development of efficient solar cells. One of our studies is
to demonstrate the validity of the physical model that we have recently developed for fs-laser-induced
nanostructuring of dielectric surfaces, by applying the model to different materials such as semiconductors
and metals. The model and technique of nanostructuring will be applied to the fabrication of a nanograting
on solid surfaces. The other is to make clear the interaction process of multiple molecular orbitals that
predominantly contribute to the high-order harmonic generation (HHG) with fs laser pulses, using the
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nonadiabatically aligned molecules with fs laser pulses.

AR KRG BEBMEED DD 7 2 A My fs) L—F =Tty ¥y FHMoREE N E LT, DT
DOWZEZAT). (117 =2 M (fs) L—F =2 X 28 7 SR T2 PEk & &mRmIC#EH L
L CEMBETVOAREERGET 5 23012, MEFVEZRHALT, KAHFTH/ BTE2MTLT 5
FHEEZHIT 5. (2] BBES L —F— OV 22X A5 TR ZF L, 5125 O ke E (HHG)
WA 5 TV 2 550 T8 2 FEERIICHH & 025 5.

Research Plans and Achievements HFZE5]1H] & B 5

1) The fs-laser ablation experiment was done for semiconductor materials (Si, GaAs) and metals (SUS, Ti)
with 800 nm, 100 fs laser pulses. We have demonstrated that the physical model based on the excitation
of surface plasmon polaritons (SPPs) is certainly valid for illustrating the nanostructure formation
process on different materials surfaces. The physical model and technique of nanostructuring have
successfully been used to produce a nanograting on DLC and GaN surfaces irradiated with fs laser
pulses in air.

2) In order to see the contribution of multiple molecular orbitals to the HHG, the HHG signal for aligned N,
0., and CO; molecules was observed as a function of the relative angle between polarization directions of
pump and probe fs-laser pulses. The results have shown that, in addition to the HOMO, multiple orbitals
such as HOM-1 and HOMO-2 certainly contribute to the HHG.

|
BMEE o T (M412) % BT 5 Fiko _’
FEIZI L7z, 1 um

2) fsL—H—RVT - Tu0—7E2HOCTHEINE 72N, Fig.4-12. Nanograting produced with fs
On BT CO5TI2oWT, HHGO R4S % % ik 1aser pulses.

ORI MEICH LTHET S22 812EY, rrsn  BH412. 6L —H-THRLLDLC &£GaNF
HHG (2 5\ C, Wi 4> 0Ll (HOMO) 75 T ¢, BT /BT O

HOMO-1 % HOMO-2 D O 73 F B A FH 5 L T b
ZEEPLMICLL.

1) SiZopEkdkm s SUSSE D &R FiZfs L — P — 3
WA (1~ 800nm) MG, F/ FEEEEE &R
LR ZEICEY, XTI XEY - KT b
(SPP) b2z X 2 EF VA2 BEE L 72, 72,
FEFVEIEIZ RARPTTzA ML —HF =L A%
DLC e OfGaNZERHIZH 322 L2k, ZIZeehk

(7) Frequency-conversion of Mid-infrared Laser Pulses for the Material Analysis

HHSghZEN E UhFRABREFL - —XROSE&E(L
(Institute of Advanced Energy) Takashi Nakajima, Yu Qin, Heishun Zen, T. Kii, and H. Ohgaki
(AN —HT205e0T) hlE  FE, Yu Qin, &Wfk, s, KIHJEHH

Research Targets in FY2011 V)5 23 4F BEAF 78 H A2
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Although a free-electron laser (FEL) is a very useful light source in the wavelength range where the
conventional laser is not available, its wavelength tunability is limited in practice due to the technical reasons.
A simple solution to extend the tunable wavelength range is to use a frequency-conversion technique. Along
this line the research targets of this year are to demonstrate the second harmonic generation of KUFEL and
also to propose a scheme to diagnose the wavelength stability of FEL.

HHET V= —IZ@EO L = =M 2 20\ X 9 el RBCIEFIHERNZGHETH 575, Zod Rl
ZEHPIIWRERIME L AN F =2, S RMETHREINTWS, WENEOHHZ LT 5720 Df
g, WREEWRBEHVWLZLTHL. T, 5BOGNIHE %2 5L, FELOERRLZEL %
i 2 HEAHZICHETAILEOEETHL. 29 LEZLDL, REEOHEL, KUFELOKE 2 &
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Research Plans and Achievements #7251 & B8

We have performed the experiments for the second harmonic generation (SHG) of KUFEL using a 1 mm
AgGaSe: nonlinear crystal. The results are shown in Fig. 4-13. We optimized the SHG signal by varying the
rotation and tuning angles of the crystal. For a moment the obtained efficiency is very low and below 1%. The
main reason for this is due to the use of a short (1 mm) crystal. To solve this problem, we have prepared 3
mm and 5 mm crystals for the next experiments.

Prior to the autocorrelation experiments we will perform next year, we have carried out the numerical
experiments for autocorrelation by taking into account the shot-to-shot fluctuations of laser intensity, pulse
duration, and central wavelength. We have found that the fringe-resolved autocorrelation (FRAC) signals do
not depend on the fluctuation of intensity and pulse duration. They only depend on the central wavelength
fluctuation. Namely, as the fluctuation of central wavelength becomes large the width of the FRAC signals
becomes narrower. For instance a 1% central wavelength fluctuation results in the 30% reduction of the FRAC
width (Fig. 4-14). In contrast the intensity autocorrelation (IAC) signals do not depend on any fluctuations,
and it solely depends on the pulse duration. This implies that we should be able to diagnose the wavelength
stability of FEL by the combined use of the FRAC and IAC signals. As an example we show in Fig. 4-15 the
relation between the central wavelength fluctuation and the FRAC signal width for the case of 1 ps FEL pulse
at 12 ym.

£ 2 1 mm @ AgGaSe, #i i & Hv:, KUFEL{EE 11 um O 2 &% (5.5 um) JEEEE %175 7. Fig.
L1BICHREREZRT. MfomE (nfsf) MAE (bB0MA) 2EZTHELLLI S, REMIZHR#EL
ENLEEEONT. LaL, BEGFEIX 19D FC, BHEETOEBRMFIE Y., RAKOEHIE, H
WA ORI N EBRBIToNS. IV EVWEARMELZHIBEL T, F4E3mmBLI5 mmoE
B0 EML TV,

T/, HOMBREOFERICE S, MEEICT &HmE, SBMES/ OV AREMIE, BiREEO Y 3 v Mg
DYWL ERERY AN-HEHBAEOEMER Y DL 25, 79 v IaECHBEES (FRAC)
DIEIZIEHREE R 7OV A REIEOIE S FIZIEAFE S, FELOWEREW S XOMIIEARFT 5 2 L2300 -
72. T%bb, FELOWERZEWNEL 251266V, FRACEFOMRITHR IS T 5. 2L 213, ik
BEEO1RZEDOLEIZL ST, 7V I RECHMBESOIRIZ30%L Ed AT 25 (Fig. 414). &
MK L, iR HCAHBIE S (IAC) OIRIZEEZEMEICERZ <, 7OV ARRIEZIFIC L > TkE 2
Zhid, FRACEFELIACES#MEB IO T 52 L2k 5T, FELOEEREEFHMicxs Ik
ZRBLTWS. 12um, 1¥ IR DFEL SV 21295V T, Fig 4151258 BHEEDILS ¥ (%) & FRACE
O (FWHM) OBfRZ/RY. THOHEEBROME, S, @ IE OV ARHIEOHEICHW 6N
HOHBEEI 2 RS EOZEWFMICHISHTER W) T EBFE L 5.

BEE — N2l & N7z @R B EG OV 2 OIERIPEEE SO W T, ERfbEe A7 AL —2%%
ACHHRIN L7, EREebEFTF YA —2L1E, V—2ABORLL2O0DHF YA —LrxERALbE:
V—2DZ LT, BONESBE=LDN T4 TAYNEFRL, BOKEZRYE—-2IIBEDO/NERYE— LT
P E LT AVF—HEZMHET 20 TRV EE R FHEERITPEEY T, 7 AE—L%
FERAEDLEDLILIZL ST T4 T A FoOFmlEECGE Lz, ZOEIE, FIziE7 s b2V AD
JE#iE=%° 7 A4 # — (lidar, light detection and ranging) |2 & 2 KEIGEHRDE=F ) 7R EIZHICHTHETH 5.
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Fig. 4-13. Second harmonic signal as a function of fundamental pulse energy. A AgGaSe: crystal (type I) with a 1 mm

thickness is used for the fundamental wavelength of 11 um.

K 4-13. £ 1 mmDAgGaSe, EREAVAEERER 11 umDE2ERABEBEODEXR/NILII XX —ICLBZEIL.
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Fig. 4-14. FRAC signals with different central
wavelength fluctuations, (a) 0%, (b) 0.5%,
(c) 1.0%, and (d) 1.5%. The upper and lower
envelopes of the FRAC signals shown by the
red curves are calculated using an analytical
formula. The micropulse duration and the laser
wavelength are assumed to be 1 ps and 12 um,
respectively.

X4-14. FOEERES () 0%, (b) 0.5%, (c)
1.0%, and (d) 1.5% Z3F 9 3 FRAC{E S D ZE k.
FRACIEEDHE LT IRIEIZERIA TEE. NIL
Z@1EAW, L—HF—FEE12 um

Wavelength fluctuation (%)

Fig. 4-15. The FRAC signal width as a
function of central wavelength fluctuation.
The micropulse duration and the laser
wavelength are assumed to be 1 ps and 12
M m, respectively.

X4-15. 12 uym, 1 Ea®OFEL/SL X (3%
THIRIERRDES E (%) &FRACIESDIF
(FWHM) OF8%.

(8) Development of Energy Materials by Use of MIR-FEL
BFEHAEHREFL—Y—ZRAVEIRIVF—1EBRERA

(Graduate School of Energy Science) Taro Sonobe

(Institute of Advanced Energy) Toshiteru Kii, Kai Masuda, Hideaki Ohgaki

(Z 4V F —BHEARFZERE) B FRACHR

(T AV F—BTA0ERT), AR, BEH B, KIE3EW]

Research Targets in FY2011 P 23 4E EEfiff 28 H 12

Our research group aims at developing a novel evaluation method for solar cell materials by use of a Mid-
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Infrared Free Electron Lasers (KU-FEL), as well as investigating a new material processing to control the
energy bandgap structure of wide-bandgap semiconducting materials for high efficiency solar cell by use of
microwave heating. Particularly, we will study the selective excitation of lattice vibration (phonon) of metal
oxides using KU-FEL with short pulse, high energy, and tunable wave length, while paying attention to
the direct observation through Raman scattering, temperature dependency of electric resistivity, as well as
changes in electronic states through Photoluminescence at low temperature.

K4 DOWIET NV —TTid~ A 7 MBI EEL HWTT7 4 F¥y v 7HEERO T AV F— 32 M
Z W L TR IACKE B AR 2 Al L, HoRiMEE R4 L — % — (KU-FEL) % H\Ww724lE o
MRS L KRB VOFMFEZBEET A EHIELTWS., BAEMIZIE, BV A, B f
F—, WRTEROFRNEHET L —F— 2 T, TR ORIEEZ 7 < V #ELOZL THERER X,
Z OB BAIPOREERAEOZ L L, WBDEL —F—lZ k2 7+ MV I Ay Y AP S h
5HDIZOVTIRKIETOARY ML 2B TREEDOZ L L LT 2 % 3 TR T-IRE) O ERUsh 2 FZ5E
T5.

Research Plans and Achievements 75T & B

For the above purpose, we successfully developed material evaluation system upon KU-FEL (Kyoto
University Free Electron Laser) in wide-bandgap semiconducting materials such as TiO2, ZnO and SiC.
In addition, a mid-infrared free electron laser (MIR-FEL) facility has been constructed for energy science
in Institute of Advanced Energy (IAE), Kyoto University. Lasing at 12.4 ym was observed for first time at
IAE in March 2008. A beam loading compensation method with an RF amplitude control in the thermionic
RF gun was used to qualify the electron beam. A developed feedforward RF phase control was applied to
stabilize the RF phase shifts. As a result FEL gain saturation at 13.2 ym has been achieved for the first time in
May 2008. In this fiscal year, we achieved FEL power saturation at the wavelength range of 10-14 ym. From
this December, an old undulator has been replaced with 1.8-m undulator which was moved from JAEA for
extending the wavelength range. We already got FEL lasing soon after the installation. We have also started
to install several analytical instruments coupled with FEL for the development of next generation solar cells
and artificial photosynthesis system through interdisciplinary collaboration. We have already installed a
cryostat system for measurement of photoluminescence (PL) with He-Cd laser (325 nm/442 nm) at low
temperature, and have started to measure PL spectra for TiO;, ZnO, and SiC. In next year, we are going to
start the in-situ PL measurement and Raman scattering measurement during FEL irradiation, and investigate
the more detail correlation between lattice deficiency and electronic state than research of last year. In
addition, we are going to develop the precise measurement method of mid-bandgap in semiconductor by
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combining PL measurement system with FEL irradiation. Then we will establish novel optical measurement
methods of semiconducting materials as well as solar cells to develop a high efficiency solar cell and artificial
photosynthesis system.

SR 23 4RI~ A 7 T NEIC X AL ESN R S o 2 OB R FET S & & 1, KUFEL%ZF))H
L7-ZWfbF % >, BAbHish, > a v h—nA FEOT A Xy v 7EEERM B O W R > A 7 &
PZAHEME L 72, TR E LT v 3y b D%l 70 B mitl i 8 I 185 2 B/ L AR E o i 8 0 il A
MAEEATHIET, FRNEBRO/NIBHET L —¥—jtii% : KU- FEL% %K S872. 200843 A1
WE 124 um TFELFIRZ BN L, 200845 H 1213945 13.2 um CTFELEIAI % 35k L 7. ARERE IR
10 ~ 14 umiZBWTC, FELAIFIZEWWRECTH 2 HA il L7z, ok, HICHRIREEELIZT 2%
JAEAX DB EN7218m 7P aLb—F 2 EAL, BAKBE CICRIRE MR L. $72, FELtZH
WK KRG ELEZ KL 55, KBt AV — @B R 2, R0 o EERT 7t % 8 U Ch
B B 720 DM E AN X, He-Cd L —¥ — (325 nm/442 nm) #Gi & 3 KR THOPLZ Ml E$
BI2ODEGHFEZ FAFAY v MR, AEERI I VDT AT AN EASNBEH L TW5. RIEE
&, PLIEY AT A, SV HELD Y A7 L% FELEMAADLETHERE X ) M 2B TIRE & &
FIREOHBOHFA L, PLUIE Y AT 4 & FELIC X 2B BN F¥ v v FHlEEO I 2 47
W, BRI KRR OB AT oA R B X ONK it v O 6 R 5 1 O N R0 T R 7 R ARk BE A
IS L2 ARG Y A7 2 DRI & v o 2280 e Bl B s # e 5.
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III. Biomass Energy Research " f AR AL X NF—WR TN —7

(1) Characterization of Biomass Resources for Biofuel Production
BL2DINAFIAERDINA FRENDIFIE(L
1) Characterization and Potential Evaluation of Various Biomass Resources for Biofuel Production
i % DINA < ZEREOFFEAL & N4 FBREIANDO R T ¥ ¥ % v DTl
(Graduate School of Energy Science) Shiro Saka
(T AV F =R 5EF) W B

Plan and Achievement in FY 2011 “F-i¥ 23 4EFE D F1 1) & B R

Although various biomass resources are available for biofuels production, their characteristics
affect the properties of the produced biofuels. Therefore in this study, basic characteristics of biomass
resources were investigated and their potentials were planned to be evaluated. By understanding the
chemical characteristics of biomass, the optimization for the biofuel production will be satisfactorily made.
Therefore, this study aims to elucidate the chemical composition of biomass and to define their potential
for biofuel production. However, a quantitative method applicable to any biomass species was not available.
Thus, the wood analytical method was firstly explored and found to be applicable to wood but not to other
species. A new revised analytical method applicable to any biomass species was, therefore, proposed
for satisfactory summative results over the collected many biomass species, based on the taxonomical
classification

INA T RBL O HEPEIIIA 2 DNA A < ZAGIESFIHEETH %25, ZOFEDE S B 34 FBREH
KELEET L, ZITRIIETIE, Fix DA F < ZAEFOEBIFEZTEL, TREFho N4 F
R ANZH o T2 FIREANOBIEMORT v VRS2 5. ZD720I21 34 DN, F< A
BRZHFEIEL, A AT AR T 2ILFHME T HSNICT LI ENEETHS. LrL, "M~
A DAL D BHTFNINA X ADEFHTH BRI LTI SN TV B, KM O 5% il
DONAFTAZHALTH, LB AIEL IS 2 2 &N TE LW LA MEEEHL2ICL. £
CCAREEL, EONA F < ZFIITH LT O ANIE L < G-l € X 21 4 /N1 4~ 2 DL
DHNTEZRFELTRIER MO, DHFLRL DL ONL F <AL, ZN5OLFEME O &
T EET Lz, BN R—NS, TNENONA TR ADETENA TR R ENDRT V¥ v v
ZWHOPIZTH I ENTREE o T2,

(2) Bioethanol IN/FZI%./—Ib

1) Ecoethanol Production by Acetic Acid Fermentation with Hydrogenolysis from Lignocellulosics
TEZEIK - BEREZEEE - KFESRIEICL ) 7 ) VB —AR 5D Ly ) — VAR
(Graduate School of Energy Science) Shiro Saka, Haruo Kawamoto, Kazuchika Yamauchi
(= AV F—FHEREERD K EM, AR, LN —BE

Plan and Achievement in FY 2011 5% 23 4F BE O F110) & pi

Compared to starch and molasses, lignocellulosics are difficult to convert to ethanol by yeast. Therefore,
innovative technology for ethanol production is highly anticipated for lignocellulosics. A two-step hot-
compressed water treatment process coupled with acetic acid fermentation and hydrogenolysis was thus
proposed to produce bioethanol from lignocellulosics. The various products obtained by hot-compressed
water treatment, such as monosaccharides, oligosaccharides, their decomposed products, lignin-derived
products and organic acids, were found to be used as substrates for acetic acid fermentation in the co-
culturing system of Clostridium thermoaceticum and C. thermocellum. Consequently, hot-compressed
water treatment with nipa palm and rice straw resulted in almost complete liquefaction to be water-soluble
portion. In acetic acid fermentation, these obtained products were found to be effectively converted further
to acetic acid by its co-culturing system. Produced acetic acid was, then, found to be converted to ethyl
acetate, and then, to ethanol effectively by hydrogenolysis. Based on these results, our proposed process
would be a good candidate for the 3rd generation bioethanol production from lignocellulosic biomass.
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ARFZETIZ, IFEBOKLEIZ L D Y 7 7 kv a — R % Wl Tk LT S N7z Kl vk 2 BER
FEIELCHEMRICEIR L, KRFEMGHT 22 L12L D, TEREE ARTREZEFHNRIRENICEH LS, =
BALRZHIRIEOE, HHETy ) —VEETOE ZAIZOWTHRFTZED TS, SAEIZAF
(R - $H3ERY) & 7 (Bh-hid - IRZERH) 1SNz, = v 3Y ¥ (R - 3 - v o8
FORRb S (B - 738 - £ A F) 243 2ABRELTRE L. =y 3y, bz
IMEHKTRETZZ LIZED, ENENEERYO KRS HBTHELL, MESGKLEE E LTS h
7o, 1N, Clostridium thermoaceticum & C. thermocellum DIRA % % 7o WEFR Z I 12
WZBWT, HioAZ 694 ) THE, OGSy, ) 7= ik, ARERESE;EE L LTHH
TE5 LML, FEBEOMESAKLUIE O jFEOK 80% LL EAFEE~ LB I D 2 LA 6 2
o7z 2512, BoNEREIL, BRI F LD AT VLB X OKRERIZL ) ERHICT Y
I WANEWTELZEAVRENT, REFERFIINETOMBIIL DY ) — VEREICHN, N+ 3R
DRFZOFMNEDIEL, HLWLY ) — VAR LTORT Vv VI TE 5.

2) Prospect of Nipa Palm for Bioethanol Production
SN I ROEDONAF LY ) —VHERET O & A DR
(Graduate School of Energy Science) Shiro Saka
(T AV F =R 5eR) W B

Plan and Achievement in FY 2011 ¥ 23 4EFE D F1 1] & B R

A comparative study was initiated to evaluate and compare saps from nipa palm growing in various
habitation sites in Thailand for bioethanol production. Plantations managed over an abandoned shrimp
pond, high and low flooding areas were chosen as experimental sites. The nipa palms studied were from
8 to 100 years old. All palms studied were found to have the potential to produce saps from 0.6 to 4 liters/
day per palm regardless of its habitat. Further chemical characterization of these saps showed high total
chemical compositions from 16.7 to 19.5 wt%. Additionally, the elemental analysis of all saps gave 0.5 wt%
inorganic constituents with Na, K and Cl as its main elemental constituents corresponding to adjacent
seawater collected at the site. As a result, the difference in age and habitat of nipa palms did not exhibit any
major variation in its chemical composition. Preliminary batch fermentative assays using Saccharomyces
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cerevisiae showed that nipa saps can be converted to ethanol within 30 to 48 h in conditions with and

without nutrient supplementation. Furthermore, the fermentation trends were similar for all saps with
the highest ethanol conversion of 96.9% and 95.5% achieved for both nutrient conditions. Further analysis
on inorganic constituents before and after fermentation showed that specific elements of Mg, Ca, P and S
were significantly reduced in nipa saps and could have assisted the alcoholic fermentation.

K=y 3% T OZEL, Bah oG OB ICER T4 = v 3% ¥ (Nypa fruticans) DHZE%
YW L7250 20 SRS T 2R 2 Fl 72, NAF Ty ) —VEEDTZOD TV I — VEERICET S b
DTHbH. FF, 4, xL—=27, 74 VEYTEETLZ v v YR L 728HicowT, 1k
RS CMERR I DT & AT o 7ok R, BHEIE Wb > gl B, TR S0 R AT
0, EBEEE (Saccharomyces cerevisiae) (2 & > THEBIZT IV I — VBN WTRETH S Z EBWHL IR -
7o F7, BREICIIERER D ZEET A ENHHL, =y 2B E T by F oL KL 72 &
A, WINOBHE b FAREORS (14-15%) 24 L, 04-0.5% DMK 52 54/ LTz, LarLl=y
IXBHE O AR R II AT T OMKOEE L ZIT T Na, KL ClBERGTH o725, %
ViR o2 %27 CTK, Mg, Ca, PRUOSHPERSTTHY, Na KU ClidETH-72. £ZT
BHE R O BEBERCS O 7V 3 — VIETEVE OB A % 57 L 72858, KD S8 55 FEMERR S Na K O
K=y 2SBHEO 7 Vv a— VEBEICED->TBY, $ b FEFFEOLHIITERE 522 TYH, #K
PHEICHRMG SN, BROEERCTHBAEENEB L TWwL I EPHLNII L o7 Ulho= v
BHEICE S 2 —HOWIERER2 D, = v 3V Vid, Y M I7F DX ICEELZINETL 2 L2 L, Bk
B ORZEZYIWN T 5 DR TEEIEON, RN, 8 ) — VDR E 70 5 A TBIEERT T 4OV ¥ —
BIFHDTH 5 Z ERW STk 7.
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3) Development of Highly Efficient Bioethanol Production Yeast Using Protein Engineering
¥ R B THANTFEIC X 2 RN 425 ) — VAR OB 5
(Institute of Advanced Energy) Tsutomu Kodaki
(= AV F—B T80T N %

Plan and Achievement in FY 2011 “F-i% 23 4EEE DO G & B R

Since Xylose is one of the major fermentable sugars present in lignocellulosic biomass, the efficient
fermentation of xylose is required to develop economically viable processes for producing bioethanol.
Although a few xylose fermenting yeasts are found in nature, Saccharomyces cerevisiae is used universally
for industrial ethanol production because of its ability to produce high concentrations of ethanol and
high inherent ethanol tolerance. However, native S. cerevisiae cannot ferment xylose, so engineering S.
cerevisiae for xylose utilization has focused on adapting the xylose metabolic pathway from the xylose-
utilizing yeast such as Pichia stipitis. We have already developed the mutated XDH by protein engineering
and the change of coenzyme specificities of XDH has been shown to have the positive effects on the
production of bioethanol from xylose. In this study, we applied protein engineering to construct a novel
strictly NADPH dependent XR from Pichia stipitis by site-directed mutagenesis. A double mutant, showing
strict NADPH dependency with 106% activity of wild-type, was generated. A second double mutant showed
a 1.27-fold increased activity compared to the wild-type XR with NADPH and almost negligible activity with
NADH. By introducing the strictly NADPH dependent PsXR with the strictly NADP* dependent PsXDH,
the more efficient xylose fermentation and the decrease of xylitol excretion was observed. These effects
are probably due to the full recycling of coenzymes between the mutated XR and XDH.

RKENAFRADPONAF LY ) =V ERERFRICERET H720121E, 2L 0TatAIZBT 55
BIRALDSL BT H B 25, AFZEHIETIE, F30—ARBWZED Y U7 H LA TEZ - filg s
RO ZEZ 31T, TO%, TOUWEHERLBHIIPEEATLZ LI INf A< AdkDE
EHRMETHAF O —ADNSDEMNELY ) —VEEZARLTVWA. T a—2RHITBWT, F—
ERDBBHFRDO—DOTHALF ) b—VHAKERE XDH) OFERERMEZER T LICXD, K
BNAFRANSDLY ) — VAL LA SELZ LT TR LTS, 22T, $9)—D0DE
EWETHLHF v —ARITHEHE XR) Z2WT, ¥ XV HTHENFEORTHIESHVWLRTW
BIETH BN RWEREZ VT, MiRERERME 2 2 L -BREOER 2 ilA, BAEMOXRT
&, #lifF#% L L TNADHB X U'NADPHDE % Wb Z EANHK A DR LT, NADPH ® AIZ5%E4
WARAE L2 RXROVERICKII L7z, E512, 2OHOEREZEAT LI LICLY, BEIHEWEI B E
W) EESNLZDLODMERICHIRII L2, TR LT Y ) —VREBROERILCAENTH L L
M5 E 7% 5 T B NADP T I258 &K A L 72 XDH & #lA A b8 CHBERE (Saccharomyces cerevisiae)
WCEEFHIIC KRB S 2h, =¥ 7 —VEREROUE AT ETHL2F2Y) F—LD
EROWL MR T B LN TE .

(3) Biodiesel INA€FF«1—EI

1) New Biodiesel Production Process from Oils/Fats by Supercritical Carboxylate Esters
BRI NVAR VBRI AT VAL BWMIED S DN T 4 — ¥V DR
(Graduate School of Energy Science) Shiro Saka
(AN F =R 78R B B

Plan and Achievement in FY 2011  “F-h{ 23 4E B O F110] & J

Supercritical carboxylate ester treatment in biodiesel production from oils/fats has been developed
earlier in our laboratory to prevent the formation of glycerol as a by-product. Our study has found out that
supercritical methyl acetate was the most potential process to produce fatty acid methyl ester (FAME) and
triacetin, compared to various supercritical treatments by using other commercially-available carboxylate
esters. In order to optimize the utilization of the novel process, further studies have also been carried out
to explore factors affecting biodiesel yield in supercritical methyl acetate treatment. By these studies,
undoubtedly we will be able to mutually maximize the yields of both FAAE and by-product of triacin,

54



Phe ,.' : - - =  —a TR .<
{ .‘_I f ’ " . ."} ; i’ 4 o .\ y
s = » ik -

simultaneously optimizing the use of chemicals and energy in biodiesel production.

PP TNA F 74 — BV EES R T A0S BT 5 7)) Y OMEAREIC R > TETW5.
ZZTAMETIE, Z7VR) YEREIAE LN, 70 —EVEERE LT, 12HEO A VR VBT
A FOVE R 7 AR R L SUE 7 0 2 A OWTHRE L7, FO8EE, IR A F V& w7z
2T, 7)) CERAETSIELLIBIBAFVIATIV (FAME) & M) 7EF 24T 52
EEWLMILE F PUTEREFUVENAAFTA—EVBREE LTHHTRETHLDAL ST, B
bz g R IR MBI O FICH ST 5 Z EXWS IR oz, LA oT, AWZED 7)) £ ¥ %H|
HELzzwnwTar 2, FEFIERORWAL 74 —ELEETOr 242D 25, LELEHES, X
5 =& R R EGEERAR 7 a  212 R, FAME OIENMEL, MY 7R F v EELE O
M EICD %M 5, B OBMUGEM 2 W 2 & 35 HOBETH 5.

2) New Biodiesel Production Process from Oils/Fats by Supercritical Neutral Esters
R ET 2 7V & BRSSO A T 4 —E L ORI
(Graduate School of Energy Science) Shiro Saka
(A F—H2ER) ) EW

Plan and Achievement in FY 2011  “Fh¥ 23 4EFE D F1 1] & B R

The current commercial biodiesel production called the alkali-catalyzed method, transesterifies
triglycerides in the presence of alkaline catalyst with methanol to produce fatty acid methyl esters (FAME)
and glycerol as by-product. As biodiesel production becomes rapid in years to come, the overproduction
of glycerol lower its economical value and available applications are not likely to be align with its abrupt
increase. Thus, new production methods of biodiesel without the production of glycerol are, therefore,
worth to be explored. In this line of study, an additional new supercritical process utilizing neutral
esters has been explored. Supercritical non-catalytic dimethyl carbonate as one of the neutral esters has
demonstrated that it converted triglycerides into fatty acid methyl esters with glycerol carbonate and
citramalic acid as the by-products. These by-products are much higher in value than glycerol produced by
the conventional methods. Furthermore, to establish the mild reaction condition for practical application,
the two-step supercritical dimethyl carbonate process has been proposed. Without doubt, this study could
charter the path towards exploration of novel and alternative biodiesel production process for the future.
Thus, presently, the optimized treatment condition for this two-step process is now being explored.
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FUE) COREZRHIL, BICX2BEOMEZE/NITH I L% HMIZ, FHOEERD VR V8
IATWVIZEBNA T4 —ENVEEIZOWTHE L7, ZO#%, PRI AT VELTAHAVEUVERY
AFNVERVSGZ LT, EAET, M) 7)) FRLREBAF VI ATVE LB, FEME LT
FVtu =V A—KRA— b ey FIRVBIRONL T EEHOL2IC L. SO ORIEWE, #EkE
ORIEWMTHAH 7)) Y EZELY, BIMEZR 7 I A VE LTHRATELZLDTHSD. 51T,
FERALCENT, X DR SRS OWTHRE L, 2BEBOBEAKEY X F)V7u+ A (Saka and
Ilham Process) ZRET HI2H o7z, ZO2BRE7Tat 2123 L, ®ERLHEM 2513 xXL
A RE 2 O T 5.

3) Ignition and Combustion Characteristics in Various Kinds of Biodiesel Fuels
¥ x ba 7 7 il FAME BB O K - BREEFE
(Graduate School of Energy Science) Masahiro Shioji
(=N F =R 7eR) R E %

Plan and Achievement in FY 2011 i 23 4F E O 511 & 1
Fundamental data of ignition delay and combustion characteristics of FAME (Fatty Acid Methyl Ester)
sprays are exhibited for finding the optimal condition in diesel engines. Experimental research has
carried out in a constant-volume combustion vessel with a pre-burn system under diesel-engine conditions
to study the effects of ambient conditions of both the temperature and the pressure. In this fiscal year,
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experiments applied FAME from vegetable oil with four different materials of jatropha, coconut, soybean
and palm. Based on those experimental results, effects of fuel properties on ignition characteristics were
demonstrated. Obtained results successfully provide the valuable data for design and operation in diesel
engines fuelled by FAME : evaporation and mixing are promoted at the tip of fuel jet with lower distillation
temperature and viscosity, resulting in a shorter length of dense region in the spray. Ignition delays of
all FAME sprays are shorter than that of the diesel spray in the whole temperature range at the ambient
pressure of 4 MPa. At the ambient temperature of 800 K, every FAME fuel exhibits the similar history of
heat-release rate. At 700 K, pre-mixture combustion with longer ignition delay dominates the combustion
process, but its period is almost constant irrespective of FAME fuel. Ignition delay is lengthened with
oxygen concentration. Ignition delay at the ambient temperature higher than 700 K shortens at injection
pressure of 100 MPa, and also with smaller orifice of the injection nozzle.

KA, SHOEERMA PR SN2 4B OMY Mk ONRIg A 7V = X7V (FAME) 127
HL, ZOEEETEDHERBESEZI038 Uz, EZ58IE, Fi4ERE & RO @R IREESEE 2 v Tl
BIE, HXKENSB L OBFEFREZ RMMICTAR T3, v R 79 78I L - T4 O
FAME (Y ¥ bu 7 7 JME, 237 Y CME, KW.SME, /8—2APME) OEZEOFREX RN, KFiL
B X OREO/NSWCME B O CAS - IREMEET 2 2 & 2R L7z KIC, FHAILET pi=
4 MPa, MRFENIHroz=21% WHETI p;=80 MPa, / X)VIEfLEEdy = 0.22 mm D ST, 556 i
FETi % 650 ~ 1200 K & 2L S CTHEERZ T 72, ZOfE%E, il L 72 FAME O35 KEZEIHE 0 b
WL, INHZHCTTA—ENVL Yy Y U2 EiRT ABICHAZMA A, LT, 7 VB0
WCME M FEDOEKEND RO FL, 7 VHEEL D L LARGXIEHOE S AE KIENIZHEL T
WA MR R L2, F72, FHAEN2 MPallBWTid, WTFhoOME S 4 MPad B4 & ik L
THEKENDPEL %), CME DA OWEE TIEFZAIRE 750~900 KIZB W TREKFEDI TR0 & 7
LT ENbholz.

(4) Biomass Conversion to Liquid Biofuels and Useful Biomaterials
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1) Production of Biofuels and Biomaterials by Pyrolysis
BB X BN FIRELE B N A AR
(Graduate School of Energy Science) Haruo Kawamoto, Shiro Saka
(T AV F =R ZERE) AR, R EH

Plan and Achievement in FY 2011 P 23 4F & O G110 & Bl 1

In this study, pyrolysis and gasification mechanisms of woody biomass are studied at the molecular
level, aiming at the development of effective conversion methods to liquid biofuels and useful biomaterials.
The following results are obtained in this year. Cellulose was found to be stabilized in polyether (an aprotic
solvent) against discoloration starting from the reducing end group during heat treatment. This would be
applied to the production of thermally-stabilized cellulose fiber. Reducing sugars were also stabilized for
condensation and discoloration in polyether, while gave C2~C3 hydroxy-aldehydes and ketones (maximum
yield: ~75wt%) at higher temperatures. These results imply the application of this idea for production of
value-added chemicals and liquid fuels from sugar biomass. As for lignin, primary pyrolysis reactions
(300-4007C), the methoxyl group-related reactions (450C) and gasification reactions of aromatic nuclei
(>600C) were clarified between two aromatic ring systems, that is, guaiacyl and syringyl types. Such
information will give some ideas for effective gasification and production of useful chemicals.

AETIE, BOMEIEERIC X B, N4 F < 205 O ERIERN 2 AERE S 5 VITHE MR (73
HNVA) HEERBIZ, RENA F < 2O HBERERI Z 50 L XV THEDTB ), REETIE TR
DERERT. e —RIZHTHd0L LT, FE7Tu b Y UEETH LR T— T WV TORGHIZ
0, BIEUERBISERT 2 7)) 3 LR OTECEOLERSHHI SN D Z Ea3bh o7z, REAEIL
BAEOEOYEE Lz v g — A ERM O BE BN D, Fi2, R Z—F VR TORICHEO B RIS
DWW LR R, K Z— 7 Vi CldlE &3 2 80 71t SaWEoEREEdRI S



T,OBINWICTEELTC2, C3OLFEFITLUF FRUF P 252522607 (R
KA 75wt%). S OFEFRIL, BEE» S OFH 7 I )V A AEPE K OEARREHELE R L M L &
W&, T2, VT IOV TIE, 300~400C THEATS 5 7 = ¥ ORIABGIRIZ BT 5254, 450T
T DA MF U VIRIGENT 55, 600C UL ETHITST 2HFRO T ZLIZBIT 55 FHEL2, 2
FEOHEMHEETHL T TATIIMMEE D) YEUBIZOWTHLNIZ L2, IO DOBEIE, B
T ARBREVEE ROV AL 2 T 5 L TEELRMA L 5 V14 5.

2) Oil Palm (Elaeis guineensis) Chemical Characteristics for Its Efficient Utilization
T 7Y O L £ DERIFH
(Graduate School of Energy Science) Shiro Saka, Haruo Kawamoto
(T AV F =R ZER) B EBW, AR

Plan and Achievement in FY 2011 ¥ 23 4EFE D F1 1] & B R

Oil palm plantation is rapidly expanding especially in south-east Asian countries such as Malaysia and
Indonesia to produce palm oil. With this trend, a huge amount of oil palm wastes is produced, which
includes trunk, frond, fresh fruit bunch (mesocarp and shell), kernel cake and empty fruit bunch (EFB).
In this study, chemical compositions of these different oil palm parts were investigated. As a result, it was
found that all parts except for kernel cake were composed of cellulose, hemicellulose and lignin. Kernel
cake has, however, no lignin. Furthermore, the fractionated products by supercritical water treatment were
characterized chemically. As a result, the fractionated water-soluble portion could be utilized for organic
acid production, whereas the methanol-soluble portion and its insoluble residue for phenolic chemical
production. Moreover, from a viewpoint of chemical composition, oil palm trunk showed similarity to
hardwood, but with higher ash and phenolic hydroxyl contents.

NR— MO EHWIZ, TTIXYORBEIL =Y T7RA VAV THEDHET V7 2 HbI
SHIZER->TED, T, REOEEMSPEH SN Twb, IHOEIED, &, ZE3E Al
RE (hRE, RER), S—2BkH, SOICABEELORONLIZERETHY, RIfFETIEIND
T T IX Y DOREA R OLFRBNCOW TR L7, ZOfER, N—2oBHzBRIIXTIIHLl, &
VWH—=Z, ANILVE—=ZABIWN) V= UREELRBRE S THL VWAL 0L k72 —F, 78—
AEHITIE, V7o UREEEINTCZEDRALRI o7z, FRNEFNDOEMIZOWTRIFERKIZL S
IRLER A2 ATV, 155 N2 A & W2 L7258, KA O 0 3 A RS0 JER L 22 5
WREMEAVRIB S, A% 7 — VAR E NBRIETICE TN L5, 7=/ — WiEREORED R
BHE R BREEAVRIZE S N7z, 2612, fLFHEOBEN S, 77 7Y ORI EROZLEHDL
TWes, KgEe 7o ) = VKB EN RS W2 SN E o7z,
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(5) Framework Design for Biomass Utilization
N F AFIADRIESS
1) Modeling and Design of Autonomous Decentralized Energy Supply-Demand System with Biomass Use
HEGH T ANV —FR/ T AT AL LTONAL F ~ AFHGIEORRE
(Graduate School of Energy Science) Tetsuo Tezuka
(=N F =R 7eR) FHEE R

Plan and Achievement in FY 2011 ¥ 23 4EFE DG & AR

This study aims to design a new framework for realizing desirable future energy supply-demand
scenarios. Especially, the biomass utilization is taken as a study target, and the benefit of biomass
utilization is to be quantitatively evaluated, and the acceptable biomass utilization scenario is to be
identified concretely. This year the rice-husk in Thailand is selected as the study target, and its supply and
demand system was investigated. The problems about trading rice husk are identified and the effectiveness
of several measures for solving the problems have been evaluated by using the autonomous decentralized
simulation model. The robust design against the variety of assumptions of the model will be the target of

next year.
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AT, ZELVWZANVNF—FTRY AT A EZEH]T 57-00HEHEHCEDL LM 217> T 5.
FRIZ, TOETIE, N4 A AFICES R, N4 F ~ AFH O % = WICEHE§ % & 3k,
ZFOLFLWEEZONLFH YT ) 42 BRNICH X, ZOERBREERT L7010 E % HHE
REHIOWTHET LT 5., KRIEFIX, 54 EHOWBRAHENG L LT, ZoRBOFEELYRET S L
DI, MENEAZEL, ZORERROIZODTHROENEEZ BHETHY Iab—2a Y ETFTIVICX
DKRET L7 S, EFVOMEZLICH LTuNR bRl R 255 00 EEE D, HX)
TeNA F < AR D720 OFI RGN & D 551l TH 5.

IV. Advanced Nuclear Energy Research G-I ANVF—WEITN—T

(1) Research on New-Type Nuclear Reactors and Accelerator Driven Subcritical
Reactors
HBRFF - MEIRBENREBFIFAARIT I —T
1) Development of New-Type Nuclear Reactors
FAREFHR (BKIE, &HbE) OB%E
(Graduate School of Engineering) Tomoaki Kunugi, Takehiko Yokomine, Zensaku Kawara
(WEgeft) D&%, BiEfZ, WEAalE

Plan and Achievement in FY2011 P8 23 4E £ O 51 ij & Bl 4

In order to realize high efficiency and safety for new-type nuclear reactors as promising advanced
nuclear energy source, precise knowledge is essential on the coolant flow, which is gas-liquid two-phase
flow in complex system. So that, measurement and analytical technology for multi-phase flow are needed
as the fundamental technology. In this study, in order to develop the prediction method of gas-liquid
two-phase induced structure vibration, a series of experiments has been performed by means of non-
uniformly heated rod as a structure. Then, it is demonstrated that the structure vibration is induced due
to the departure of large bubbles from the heated rod in the case of saturated boiling, while the vibration
is occurred by the pressure fluctuation resulting from the bubble condensation in the case of highly sub-
cooled flow as shown in Fig. 4-16. Because the flow boiling induced rod structure is directly linked to the
robustness of reactor core, present results are quite important to improve the safety of nuclear reactor.

In addition, measurement system for multiphase flow has been sophisticated by optical probe system
and flow visualization system with high spatial and temporal resolutions and applied to the measurement
of local void fraction of gas-liquid two-phase duct flow which related to the subchannel analysis of fuel
assembly of nuclear reactor. As a result as shown in Fig. 4-17, the relation between secondary-flow and void
fraction distribution is cleared and the problem of existing thermal-hydraulic code is indentified.

BTN ANF=HE LT, BITORTH LD S 510448 - BORFIBOBKFB X OEHEFO
PR SN TS, FIRETFOI AN F—ERoOERFL BELZEMOFEH D012, |
TN TOGHEHMRB OB RS LB TH 505, ZD% 3R ZEZHIRT TOXKM MK TH
0, BHELIRRE AT AHRE T OBFE IS T & 2 R EHI & AT B O B AL 2B TH 5.
AWFZETIE, RAHGE — BB % 3 2 BUEIT L O 2 0 5 & & b1, BT T4
DZ YV VRGEIC LB R TR T — 7 N— A ORGEEIH T 2 I FER L LT, KA & oM EAEHIC
X % A EY OIRB B % F2Brd L 0N 217V, Sl igieia K& ORR L2 50a ol X -
TIREAPE E N, 77 —VENKE %D L RIEOEHM I X 2 NEEI X > TIRE 2 S
NBHZ WS L7 (M4-16). ISR X 2 FEEEY ORIRIE, F AR 82 MEICER S
LIEETH Y, AWFEERE, ETPORENZ2EDL L W) HTHEETHL. 5612, BFu—75
W AT 2 - @R BULINT > 2 7 A ORMIET B X OER T — 7 T B O S E L2 o, R
BHEGERNY 7 F ¥ ¥ A OVIENTIZ B 2 M E WA MG O KT R A N5 4 OFHI %2 47 - 72
(K4-17). ZOHREHE, WHHA KK E R4 FROBBREHS I, BARTHEHEK I — FOME
MR L7
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(a) Saturated boiling / BaFN# (b) Sub-cooled boiling / H 7 7 —ILi#E

Fig. 4-16. Snapshots of boiling induced structure vibration.
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Fig. 4-17. Local void fraction distribution in duct flow.
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2) Research on Advanced Reactor System Safety and Nuclear Human Resource Development
ST IS AT Dk &R AME L
(Graduate School of Engineering) Jun Sugimoto
(LAREZERE) A H

Plan and Achievement in FY 2011 )% 23 4F &£ D FHE] & B

In research on Advanced Reactor System Safety, research plan on the mechanism of molten core
coolability during severe accident has been developed. For the molten core coolability in the pressure
vessel, a model experimental device has started to be constructed in order to clarify the effect of hydraulics
in the gap between pressure vessel and core debris, and cracks inside core debris. For the coolability
during molten core concrete interaction, a model experimental device has started to be constructed in
order to investigate the heat transfer mechanism between non-condensable gas flowing through crust
above molten core and the coolant above the crust.

The importance of nuclear human resource development, especially in the field of safety, has been
greatly increased due to Fukushima accident. In the present year, lectures on severe accident, including
Fukushima accident, in graduate and undergraduate school have been strengthened. Also international
human resource development has been strengthened by giving lectures on Fukushima accident at the
GCOE symposium in Suwon in Korea and at JUNET program in Bangkok in Thailand in FY 2011. Some
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lectures on severe accident, including Fukushima accident, have been conducted at the symposium for the
Nuclear Society, general public and foreign students for the public relations.

SR T Y 27 5 OEEMECET AT, REHEELZ RIEICBIAYET 72 Y70 MHIC
B BB LOGHEA I = XL EZW ST A E2ZHME LR Z5E L2, BTN
BENIZB B EEFLCOWEHPECOWTIE, BEb.OE BT HENAERER O Y v 7L 771 NIZ
759 7 OB AIRLEEN I ZTHERZW S PIT 5 720 OREREN 4 EEEEOBWEZ B L 7.
WRFLE a2 27 ) — b EORUSHEOBRFLOGHTEIC O W T, WO oy 5 2 bha BR
T % IEEAETE T A L O LATREE S N B HIK O BE R % PR 5 7230 O JLRE N 70 B 18 O Bk %
BAtR L 7-.

WEFRICL ) ZEEEPLETLETIAMBEROBEEELS S HICH AL €2 T2BEREI,
R OFETIREETERLERATOR TR LERmICBVT, MEHFREZRDETEIETT I VTV
MR O#ER Y RIEICHRIL L7, £ 72, #E Suwon THIE X N72GCOE Y v KV W AR KFHELSD ¥
A ~NOMIEH#ZCHRSFIICHET AMEHEZIT) & CEBNRE T IAMEREZBRIL L2, & 512, 4,
— R HAZEMNTOY Y RY ATHWEREHLE LY ET T 772 MY 5#iH 21T
v, AR 7.

3) Research on Reactor Physics of Accelerator Driven Subcritical Reactors
o g SR D 2 s S5 0 SR BRAE 78
(Research Reactor Institute) Tsuyoshi Misawa, Hironobu Unesaki, Ken Nakajima
URFHRERFT) =8 B, FRIEHEE, bE &

Plan and Achievement in FY 2011  “Fh{ 23 4E B O F110] & 1

The basic experiments of the accelerator-driven system (ADS) were successfully carried out by coupling
with the Fixed-Field Alternating-Gradient (FFAG) accelerator, on February 2011, and the high-energy
neutrons generated by spallation reactions with 100 MeV proton beams were injected into the thorium
(Th)-loaded ADS of the Kyoto University Critical Assembly (KUCA), relating to the experimental and
numerical analyses of reactor physics parameters. In FY 2011, the Th-loaded ADS experiments with
high-energy protons (100 MeV energy and 0.3 nA intensity) were carried out in the condition that the
neutron spectrum was achieved by varying the fuel (high-enriched uranium: HEU) and the moderators
(polyethylene, graphite and beryllium), as shown in Fig. 4-18. Also, the Th-HEU-loaded and the natural
U-loaded ADS experiments were conducted to investigate the feasibility of the Th-loaded ADS. Here,
the reactor physics parameters, including the neutron flux distribution, the neutron spectrum and the
subcriticality, were obtained experimentally. Among these, the neutron flux were attained experimentally
by the reaction rates of ®In (%, y)'%™In reactions, and the neutron multiplication was analyzed significantly
using the reaction rate distribution through the original methodology. On the other hand, in the U-loaded
experiments, the location of the tungsten target was moved inside the core, and the spallation neutrons
were generated near the core to obtain further neutron multiplication in the core. As a result, the spallation
neutrons were confirmed remarkably to be contributed to further neutron multiplication at most in the
location between the original target and the core region. From these results, the validity of measurement
technology and the precision of numerical simulation were considered to be well through a series of the
Th-loaded and the U-loaded ADS experiments, and the MCNPX calculations, concerning the neutron
multiplication, by varying the neutron spectrum and the location of the tungsten target, respectively.

FFAG I %s 2 o 72 IEZF BRI R EE R > X 7 4 (ADS) OZEREMFZETIE, 201142 H12100 MeV &
BFY—2 (03nA) L% Y7 ATy —4y MIXBEMMUGIC X 0 J84: L2+ % U8 K27
REGKIEREE (KUCA) O )7 2R ICAHL, P T 2 —5 ORES L CFITICET 52
EFEEEZIT > 72, 20104FBEIE M) 7 ARRICBT AWM (R =FL >y, B, XV YvLa) 2%
BLTHELORETF AR M EZLSETERE T 72, F72, 77 VBRI ZRAEZ M) 7 AKRR
MIDAEZEERVRRT T VRRLZE, M) YAERED PR THBEORS LIFLERMELTHY
v WHERTADS DR VIS B B R T o 2. F 2T, EE LT, hETESE, BT AR
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Fig. 4-18. Comparison between measured reaction rate distributions by varying neutron spectrum in the core.
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4) Development of FFAG Proton Accelerator
k1 In# %% FFAG @ Bl 56
(Research Reactor Institute) Yoshiharu Mori, Yoshihiro Ishi
URFHRERFT) &% b, A wk

Plan and Achievement in FY 2011 ¥ 23 4EFE DO F1H] & B R

Study of the beam performance improvement of the 150MeV FFAG (Fixed Field Alternating Gradient)
proton accelerator, which was developed for the ADSR(Accelerator Driven Sub-critical Reactor) at KURRI,
has been carried out in 2011. Charge-exchanged multi-turn injection with H- ion beams delivered from
11MeV H-linac has been applied to the 150MeV FFAG proton accelerator at KURRI to increase the
beam intensity and brightness. The H-linac provides the pulsed beam where the peak beam intensity at
the injection point was about 1mA, the beam pulse duration and repetition rate are typically 10 us and
10-20Hz, respectively. Contrary from the ordinary charge-exchanged multi-turn beam injection, the beam
is continuously accelerated with the rf accelerating system of the FFAG ring. Thus, the longitudinal phase
space matching between injected beam and rf acceleration bucket of the FFAG ring is essential to improve
the injection efficiency and the optimum matching condition has been studied with the particle beam
tracking simulation. At the optimum condition, the beam acceptance was about 25% at maximum. More
than 10turns of beam were injected into the main ring of 150MeV FFAG accelerator. The measured beam
capture and acceleration overall efficiency was about 10% of the injected beam, which was one-third of the
theoretical one. The intensity of the beam accelerated up to 100MeV was achieved to be about 1 X 10 ppp
(protons per pulse), which was equivalent to the average beam current of more than 0.1 A at about 100Hz
operation. The beam losses have occurred mainly at beam injection and also at the betatron resonance
points during beam acceleration which were identified by 6-D phase space beam tracking simulation. The
study for beam orbit and betatron tune corrections is being carried out to cure these beam losses .
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5) Development of Materials for Accelerator Driven Subcritical Reactors
o328 25 1R 28y oK il L8 0 A4 B 5
(Research Reactor Institute) Toshimasa Yoshiie, Qiu Xu, Koich Sato
URFHEBRPT) FRBUE, 17 WL, FHEL—

Plan and Achievement in FY 2011 ~Fi% 23 4E & 0 G} & -

This year, a new materials irradiation facility for 150 MeV proton irradiation was installed. Beam duct
and irradiation chamber were set up in the Main Ring of FFAG complex. Tensile test, electrical resistivity
measurement, positron annihilation lifetime measurement are performed after proton irradiation.
Fatigue test during irradiation is also possible. Specimens in the chamber are cooled below 10 K for low
temperature irradiation. After irradiation, damaged structures of specimens are investigated from low
temperature to high temperature by using materials testing devices.

LAEBEE X150 MeV DR F CTH RIS T X 25 = v N — %2 %i{E L7, FFAGI#EEmDO AL > ) v 7
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(2) Research on Nuclear Fusion Reactors
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1) Research on Plasma Confinement with Heliotron J
AN)F ra v Itk b T I A LiAOE
(Institute of Advanced Energy) Tohru Mizuuchi
(= AV F—B T80 KN F

Plan and Achievement in FY 2011  “Fj% 23 4F BE O G110 & Bl
Objectives
1. Development of advanced diagnostic systems for fusion plasma
1-1 A microwave reflectometer system for detailed electron density profile measurement of fusion
plasmas.
1-2 A charge exchange recombination spectroscopy (CXRS) system for the measurement of the
high time/spatial resolved impurity ion temperature and plasma rotation velocity profiles,
2. Development of modules for an integrated code which is capable of performing hierarchical
simulation for plasmas in a non-axisymmetric fusion reactor.



Progress in 2011

1-1 A micro wave reflectometer for density profile measurement is successfully installed in
Heliotron J. The dynamic change in the radial profile of electron density after injection of a short
pulse of supersonic molecular beam (SMBI) was measured using a microwave AM reflectmeter
in Heliotron J. Immediately after a short pulse of SMBI, the density profile rapidly peaks, and
the electron density increases in both core and edge regions. Afterward, while the line-averaged
electron density is monotonically increasing, the density profile becomes more peaked. This
suggests that SMB affects particle confinement and transport, thus possibly increasing plasma
stored energy.

1-2 A charge exchange recombination spectroscopy system has been developed for the
measurement of the high time/spatial resolved impurity ion temperature and the rotation
velocity profiles. We measured the toroidal rotation velocity using CXRS and make a preliminary
comparison with the calculated external momentum input from NBI with the FIT code in
Heliotron J. The measured toroidal rotation velocity profile is qualitatively consistent with the
calculated NBI induced external momentum input profile in the plasma core.

2 Development of an advanced three-dimensional MHD equilibrium cord with highly precise and
a simulation cord for time evolution of plasma current density distribution is in progress. The
effects of multispecies of ion on the neoclassical transport, viscosity and flow are investigated.
The finite beta and non-axisymmetric effects on the ripple trapped particles are also studied.
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Fig. 4-19. Time evolution of electron density
profile after SMBI in Heliotron J.
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2) Development of Integrated Tokamak Simulation Code
P ETYI2L—Yaryra— FoRE
(Graduate School of Engineering) Atsushi Fukuyama
(LAARRZERt) MRl &

Plan and Achievement in FY 2011  “F-h{ 23 4E B O 5110 & f
In order to describe the behavior of energetic ions taking an essential role in heating and current drive
in burning plasmas, the time evolution of their momentum distribution functions was studies and the
influence of radial transport on heating profiles was examined. Three dimensional MHD equilibrium code
for toroidal plasmas, extension of dynamic transport modeling including radial electric field and plasma
rotations to multi particle species, and two-dimensional full wave analysis by the finite element method
have been also developed to enhance the capability of the integrated tokamak simulation code, TASK.

TEIRBE T T A= BUT 2 N2k - BIbRENC B R E 2 R T EEA 4 2 OWB PN E LR T 5720
V2B AT PR DO R S IR A AT L, 2R E T TV A I RUT TR o NIC L7 &5
W haA VT T A< 3RTERRAT, FHRERE 7T A BEROR)R 2 T AN 7Bl %
YIal—varoginit, FBREREICL S 2RICEEIBRNT SO I — FEH%EL, o<
IETYIal—yarya—FKFTASK O—EOREL K- 72,

3) Development of Compact Tokamak Fusion Reactor
FHE N H < 7 FORS
(Graduate School of Energy Science) Takashi Maekawa
(AN F—F2gert) il #

Plan and Achievement in FY 2011  “F-h 23 4E B2 O F110] & J

Start-up experiment for advanced torus has been performed. The toroidal plasma current has been
started up to 11 kKA by microwave injection (2.45 GHz, 60 kW, 0.2 s pulse) in the Low Aspect ratio Torus
Experiment device. The core density reaches up to 10 times the plasma cutoff density, suggesting the
plasma is sustained by electron Bernstein (EB) waves mode-converted at the Upper Hybrid resonance
(UHR) layer from the injected electromagnetic waves. It has been also shown that polarization adjustment
of injected electromagnetic (EM) wave for better coupling from EM to EB wave predicted by the linear
theory is effective. Thus an extremely overdense torus plasma has been for the first time produced and
maintained solely by EB waves, showing that this scheme is effective to startup of low aspect ratio torus
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plasmas in compact tokamak fusion reactors.
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4) Fusion Reactor System Design
BREI Y A7 L Di%ksT
(Institute of Advanced Energy) Satoshi Konishi
(= AV F—F T 5ERT) AT Z

Plan and Achievement in FY 2011  “F-h{ 23 4E B O 5110 & J

Plan

Based on the previous results on the early introduction of fusion biomass hybrid concept, in the fiscal
year 2011, liquid fuel production from waste biomass to substitute fossil and dispersed electricity supply
using fuel cell were attempted. Environmental impact analysis from the aspect of tritium safety was also
planned. As the input for the scenario group, zero-emission energy system based on fusion-biomass fuel
production was expected to be proposed.
Accomplishments

As a possible application of biomass-hybrid tokamak plant, gasification of the biomass followed by
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Fischer-Tropsch reaction for fuel production, combined with electricity generation by its reaction heat
is proposed. Supply chain of waste biomass in Japan was analyzed to suggest considerable contribution
for substituting diesel equivalent will be possible. In the study of plant safety and environmental tritium
behavior, impact of emission by normal operation was found to be significantly reduced by the control of
tritium migration path to public and its environment by the measures such as off-shore siting. Concept of
the DC micro-grid using fuel cell with the energy supply from fusion was proposed, that can suggest the
zero-emission scenario combined with renewables. This system is also resistant to disasters.

These results satisfied the research plan for the fiscal year 2011. In the next year, previous
accomplishment will be summarized to evaluate the significance in the scenario toward the global zero

emission energy system.

GL

CNETORBICHEDSE, RUEANTERTH S I EEZRLIEBREG - AN, 7Y v P&
WZDWT, BEFEWRNA 4= Zh Ol ARRE % 8% L Camz %557, BREEZ AL o
TENIEMRT 2722 ANF =V AT AT EIT). T2 M) F Y 2 REOBN CREEGTE Y MK
H3 5, —HFOVATF ARV v Y a ALY F Y FOREEITS.
R

WAFINATY) Yy RN AT TFTPELT, WAFRART AL 74 v v — - buTSa
BB X VBRI EBET 2 —T, TORICMTRET A AT LAEREL:. YT I94F = — V250
L CTOPEOBEEY 2> S B LR ORB CTHELZEMS TE LI L 2R L. 79 v ML BRE
ZBENCE LT, A7 a 7 EICED M) F oy ARNRRLEEREICEET A REEHIET S LT,
EFBIRE D B2 RIFIERT 2 2 &2 /B L7z $728EB~NOZ AV F— 2 Hvw2D C
<A rar)y FoEZHaT L, HETRIALVEF—LDMAGHLET, YurIv g LI +Y
FELTHRTH S ) ZATFEEITHEDR N AT L E R TE L L2 L.

COMRERFEEOHELZMETHLDTH L. ML LD RFEIIINTETOMREEREL, 70—
NWVHEPELI vy a VIR NF =Y AT AT 723 F ) A3l 2179 FETH 5.

65



(3) Development of Advanced Nuclear Materials
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1) Research on Thermal Diffusivity Estimation of Irradiated Ceramics
3 v 7 2O MG BGLHEREHEC B 5 78
(Graduate School of Engineering) Masafumi Akiyoshi
(AP geRt) AR 1SR

Plan and Achievement in FY 2011 )% 23 4% FE O BT & 1 21

Material that survives under severe irradiation environment is the key factor to develop the future
fusion reactor and other nuclear applications, such as high-temperature gas cooling fission reactor. These
reactors are designed to operate at high-temperature, and ceramics are one of the candidate materials.
It has been reported that the thermal diffusivity of neutron-irradiated ceramics showed significant
degradation. Changes after the irradiation that depend on the irradiation conditions were clarified step by
step with the past study, still changes during the irradiation is not estimated, and that inhibit to obtain the
guide to develop materials.

The thermal diffusivity at the irradiation temperature is evaluated from the dependence of thermal
diffusivity on measurement temperature, and it can be considered to represent the thermal diffusivity
during irradiation with several assumptions. In this work, 30 MeV electron accelerator is used to induce
defects to ceramic materials up to 0.01 dpa. The correlation between the thermal diffusivity and the
positron annihilation lifetime was obtained by isochronal annealing that gives recovery in each property.

The examinations were performed on a-Al:Os, AIN, [-SisNi, B-SiC specimens, and we discussed about
AIN here. The AIN specimen showed good correspondence in the recovery behavior of PAL and thermal
diffusivity as shown in Fig. 4-21. The both recovery started from 400C, and then recovered linearly to
almost the unirradiated value after the annealing of 1100C. This synchronized recovery behavior gives
very clear and linear correlation shown as Fig.4-22. In the figure, all specimens irradiated by neutrons
showed very low thermal diffusivity, almost reduced to its minimum value, while PAL at this time was of
a value just lower than a tendency exhibited by that of the specimens irradiated by electrons. This result
shows that PAL was almost saturated above the dose of the electron irradiation here.

The neutron irradiated AIN specimens recovered from 900C but the amount was kept very small, and
then above 1100TC, it recovered with the square of the annealing temperature. This onset temperature
of recovery is higher than and independent of the irradiation temperature, while the electron-irradiated
specimen recovered from 400C.

In the case of an electron-irradiated specimen, mostly point-type defects were induced. On the other
hand, neutron-irradiation induced assembled defects like dislocation loops. This difference in distribution
of defects gives different behavior of recovery. In addition, neutron irradiated a-Al:Os and AIN showed
same tendency of recovery, but neutron-irradiated S-SisNys and S-SiC showed a little recovery from 400C.
This difference was explained by the structure model of dislocation loops.

KB AR EiR T A% E ORI 2B TR EOME217) ET, SR TORNEE T THWAZ
LOHKRLMEREEZITILENEDY, £IF3Iv 7 ARMHTELIEPRFERTVSDS, B2 LD
BIEMENE LK TT LI EDBHONT VS, TNF CTOMFE TR EEDENIC L Y BEHEYMEA
EOEHEAT EHMELICHSPICENTE TS, HEHOBIHEROFMIInTTIFEA
b TB O, MEREHRIIERLN TR,

CO7zD, WL OPORE % IR O BILFERRERAEZWE T, 2 128 ), RO
BILECRZ G T 5 FEZBHE LT A, AIFFETIE, 30 MeVOE - HNES I X 5 M52 0.01 dpa
FEF TERIIRW T T 728, ST = — VR Z 1TV BGLHCEE R O E TRy 2 2o Il {E 2 8)
% AHIiS % &3S, RIS T B BILECE L B T ay O A & IS L 72,

a-Al,Os, AIN, B-SisNy, B-SiC IZDOWTHE, 7 ==V %1iT5722%, AINDFERIZOVWTORBRNRES.
FIITH O TETHRIBS L 72 AIN G BIETHCER & Y GE T HFaoMERE P IEFICRV—HER L
(K4-21). WIFNH400CHENLSBIEAGE D, EHRIIZEIE L 7212 1100C TIRIZRBEOMHEIZ F
THIE L7z, BIEEER LGB HEGORBEREINTIE R L Tz, WEIXERN 2 IEEIC RV



MERL7: (K4-22). MoBTHRBHZRXSOMHBEL ColEf ic7ay b 3hzds, TR
AEHI Z oML S I TE Y, KW RO & 2 2O 5 CHE - ORISR L Tw
HEEZOLNA.

BULHCR O EAEZSENCE LT, IS U 72 AIN RS 124K & FIREHRE X V) 3 55y 900T A
SEEDIEE 2 FEFICHEREIZT/NS L, 1100055 7 = — ViREO " IHE-> ThIET 5 2 23505
NTBY, 400CHEDSNIET 2B HIBNZERR L BEHPR LS. BIZHAKBOADIEA SN TWY
BRI L, BV — 7 ERFGEARICTE L T B 7 B2 508 o K FGE A TERED
EeFRbLLTVDED, a-ALOs IZAIN & IFIFFEARDMET Z 7R L7zDIZxF L B-SisNy, S-SiC IdH P HE G a0
B3 400C BEPSLETHELTEY, BTRHETFORFROEIVRB I NIz, IR HEE DR
WX D AT BN — THOEF DRI LD EEZ NS,

180—————————————————0.8 @ * oty AN ST

. : ] i 2 180 L Lt et ]

[=9 r Unirradiated TD —=t i —~

~ 175 107 2 A

Y i { } 4 : g Y170

N F .2 -

3 1700 + 71 s Z

Y r 2 % i 106 & 5

o [ P E [a =)

2 1650 . = 5

s . o= 1 5 5 160

5 [ A — A Themal diffusivity i g >

> Uninradiated PAL — A Average PAL 0.5 <

< -~ niadiate Electron irradiated AIN KURL-0708 _?_-:') L L L L L L L
leo— — 1 L = 0.4 0.5 0.6 0.7 0.8

0 500 1000 Themmal Diffusivity / 10 m*/s

Annealing Temperature / °C

Fig.4-21. Recovery behavior of average positron Fig.4-22. Correlation between thermal diffusivity

life time (right-axis) and thermal diffusivity (left- and average positron life time that changed with g?j
axis) in an electron irradiated AIN. isochronal annealing in an electron irradiated §
M421. BFRESHET-LANOFHBEFE O >
w (CAE) CELEEE (8@ OEESEE. X4-22. EFREHETOLANICH T EERT Z

(T_;.

= —VEHBREF OBGKEER & FHREFHF S & OHEE.

2) Research on Radiation Defects in Materials during Irradiation

TRSRHIZ B BB O KEGIZBI§ 2658

(Graduate School of Engineering) Hidetsugu Tsuchida
(LmEgedt)  HHEFBK

Plan and Achievement in FY 2011 % 23 4EEE D F1 1] & AR

Nowadays, positron annihilation method is widely used to investigate the irradiation defects, and
expected to clarify the behavior of irradiation defects under the irradiation environment. In previous works,
the behavior of irradiation defects has been analyzed by measurements of post irradiation specimen, but
behavior during the irradiation is little studied.

In this work, grain size dependence on formation of transient vacancy-defects occurring during
irradiation was investigated. Real time positron annihilation spectroscopic study was performed for a
nanocrystalline (NC) Ni and a coarse-grained counterpart during irradiation with MeV-energy carbon
ions. Doppler broadening of positron-annihilation y -rays was measured during irradiation (beam-on) and
non-rradiation (beam-off). Microstructures of defects formed after the irradiation experiments were also
studied by a positron lifetime measurement. We found that for the NC specimen no significant changes in
the value of the line-shape parameter S were observed between the beam-on and beam-off periods, whereas
for the coarse-grained specimen the value of S in the beam-on period is larger than that in the beam-off
period. Results provide evidence that for the NC materials the concentration of transient vacancies formed
during irradiation is extremely low, leading to inhibition of defect evolution.
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3) Development of Structural Materials for Advanced Nuclear Systems
SR T2 A T 2 AR AR OB B Hatr Bl 7
(Institute of Advanced Energy) Akihiko Kimura
(= AV F—B T2 5E0) AN REZ

Plan and Achievement in FY 2011  “F-)J§ 23 4E )& ) &

The objective of this research is to develop joining and welding technologies for innovative nuclear
materials to realize safe and efficient operation of advanced nuclear systems under zero-emission of CO2
scenario. In 2010, an innovative material R&D progressed to improve performance of the oxide dispersion
strengthened steels, and a 16Cr-2W ODS steel was selected as a candidate of fusion blanket structural
materials. Although nano-scaled oxide dispersion strengthened steels are much more excellent in high-
temperature strength, corrosion resistance and resistance to neutron irradiation tolerance than ferritic
steels, the joining technology has never been developed for bulk scaled ODS steel products.

In this work, friction staring welding (FSW) and solid state diffusion bonding (SSDB) method was
applied to the ODSS (16Cr-4Al-2W-0.35Y>05), and the mechanism of high performance properties of ODS
steels has been investigated by means of high-resolution TEM microstructure observation.

FSW was performed for an ODS steel with high Cr concentration at a rotating speed of 800 rpm
with a line-scanning speed of 50 mm/min. The FSW treatment resulted in a growth of the grains, and
consequently, a remarkable reduction of the strength at RT. However, the reduction of strength at elevated
temperatures was so small that the FSW is adequate for the application of ODSS to practical blanket
fabrication (Fig. 4-23).

SSDB was carried out at 1200C at 25MPa for 1 ht with and without insert material. Since the melting
temperature of the insert material was lower than 1200C, insert material is melted and the method is often
called as liquid state diffusion bonding (LSDB). Tensile strength of both the SSDB and LSDB was not
degraded by the bonding treatment. The elongation of LSDB was reduced to about a half of the material.
However, the elongation of SSDB was not reduced at all, indicating the joining method is very suitable to
ODS steels.

Structure determination and chemical analysis of nano-oxide particles were carried out by means of
high resolution TEM observation method for ODS steels, which demonstrate much higher performance
than ordinary ferritic steels, and it was shown that the higher strength of the ODS steels was due to good
coherency of fine oxide particles of Y>TiOs and Y:Ti:O7 with the matrix of the ODS steel (Fig. 4-24).

WiZe H

AMETIE, CO2FTLI v Y a I ALMF—IF)FELT, BT ANV F—DERe e
HAEIY P, ZhzEZH 38572008 8HMEE U CENN 2 BT IO BiRd. Pk
224EE F T, IR T IIME L L CERLW s k. (ODS) S M BAFEICB§ 22217\,
ARG H16Cr2W D 7 = 7 4 bR 5 i b 2 Bl & PR e e L CEHETTRTH S Lo
FBRAET, S L-EM D SRS % T 5 2D ISR R RSB EN TR B X OB INRER T H
W EAT> C& 7. FR2BEEIX, ThTTOMELMET S & & b1, HHiZ, ODSHEAROR
MICBI L - BEREZ2RAETL2 22 HME TS, /2, ODSHOEHERERBIMME 225 F
R AT 2 1D 5



WEZSaTm &

F A = VORBRALWR 2 B E S 2 L THIICBIT 2 EE 2RI X8
ODS7 = 4 M, BEEFIEAT R - A AR TORMEMICENR, 2o, FHTREICE2H
BBV ECHNZ L25, BlETIMEE LTSN Tn s, HEHNHEIENTEBY), &
AL Z ATV S, AFFETIE, ODSHi (16Cr-4A1-2W-0.35Y,05) @ BRI A B X O AL A
DOHMBFEEITV, TOME MREEELFMTL L2 HE L.

PRSP AZ, IS 800 rpm,  AEFF M 50 mm/min THEMGE U7z, BEIEHEHRLELE, KSR
MAALZHFE, FICBUT 2 MEHNTEZ KT L2A% ODSHICHIfF ST 5 miltii g Iz 2w i,
BIPRETICEEFY, ERLOWRER AR TS LB TE (X4-23).

WAL EEE S E, 1200C, 25 MPa, 1RHIOSMETEBL, HEHA v — M oA EORE L Hi
L7z, A4 % — MIZRITAT1200C L F D728, Z D572 MBI HERT 5 2 & 2 S IL#L
BALJFEN TV L, ZOMRKE, BEHESHMB X OBHESH & 12, FIEBREIIREAH L R%T
HbHIEERMRLI. —H, ML TIE, WHESMHEIREGH O TCHA LS, BHE
AEMTIRMODET AL EOLNT, BIEREREAMEB I OEE21H5 2 LI L.

WHOT7 274 MRIZIN, REICEN MR Z RSB LY 55#eRik (ODS) 2B % mikhE
BHOHENTFL 7o T BT BALYR T OREEFFNT B X OO % 5 50 R RE T 7B 2 W C
o748, HiEBIEOIREIL, EEDS nm LT O E %250 W2 Bl 72 Y-TiOs % Y. Ti.07; D
B & %A (Coherency) DR SICRNT LI ENWHLNE o7z (K4-24).

Advancing Side 1. High resolution transmission electron
microscopy (HRTEM)

2. Diffraction contrast technique
(i) Ashby and Brown (lobe-lobe contrast)

i) yre and
coherent semi-coherent

Y,0, +TIO, = Y,TIOg

Y:TiOs Py
1000 50 s (o) |
® Base Material =
O Stired Zone = —
800 - 40 3 b el
®- O
o 0.37nm
% 800 - Vield Strength d30 F Dy, is 1.147 nm since
g = the lattice misfit is
g 2 17.67%. Therefore, this
T 420 E’ type of a-Y,TiO;
& M0F el . N
- - S constitute about 12%
=z | TTE of the particles in
= | mee SOC-5. The other type
200 - 1w R . of a-Y,TiO;
: ; o
8 =95.06°5 = 9.47%] 6 =80.60°|5 = 17.67% constitute about 21%.
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Fig.4-23. Effect of FSW treatment on
yield stress of ODS steels (test temperature

Fig.4-24. Oxide particles in an ODS steel and
evaluation of coherency between the particles

dependence). and matrix.
4-23. ODSHDRERENICKRIET FSWRIED 4-24. ODSHF OB T EBEEDBEM
FE (HBREEKEFE. Ealii
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The international exchange promotion committee supports both for student and for researcher activities via
international exchange programs, international symposiums, as well as domestic symposium. The committee
collaborates with the oversea research organizations to set up the energy scenarios in each country. The
committee serves the updated information of the G-COE activities. Aiming at these purposes,
1) planning and operation of the international/domestic symposium,
2) advertisement of G-COE activities,
3) collaboration between oversea/national organization,

have been performed.

ARHSIEGCOEHGHEFFICIB SNz, [F4 - HEOEBERT, MR ROMNEE =2 LT 5 720
B ONICEIN Y R Y B (FAELR) % E A2l UBIRBREEITV, HEL 0L A5 BENE
WE 2 EET 5. 72, WEIPSHASEET7 +—F 4, MELH G EOIFH ZHEAEL, IO & i
xR MRALEOZANF - F ) FREH ] 2179 720, DTO L) RiEH %2179

CEES - ENY Y RY YA - U= Y gy TORM

1) AGCOE FMDEE - FNY v RIYTA - T—2r v ay T4, HEZIT).
2) BETHERE - BNY v RY YA - T—2 v ay TSI, HERTH.
o ARG B
1) RGCOEICBIT 215 % MM DR FE R TIRET 572010, =2 —AL ¥ =277 5.
2) AGCOEIZH T AIEMO MM R ILRDO7=DIZK— 2=V DEH, EhzdF ) A EET NV —F
FLEBELREEEDOD L1T.
- EA - L L oS
1) EIPBERRE & O E) (Japan SEE Forum %)
2) VAR & oG E) (SEE Forum)

Symposium (including GCOE seminar and co-host meeting)
YIURIIL (GCOE X7 —, HEZSEH)

I. ZERO-CARBON ENERGY 2011, 18-19 August, 2011
PR 234E8H18H-19H HB3WGCOEREEY Y RI A (7 a7 K% Paldal Hall)

The 3rd International Symposium (Specially Jointed with BK21 Program at Ajou University) - “ZERO CARBON
ENERGY 2011" was held in August 18, 19, 2011 at Paldal Hall in Ajou University, Suwon, Korea. The symposium
was started from Director of Ajou University BK21 program, Prof. Chang-Koo Kim' s welcome address. Vice
President of Ajou University, Dr. Jaisuk Yoo and Dr. Yoshikazu Nishikawa President of G-COE Advisory
Committee gave their opening messages. Then Mr. Joo-Oh Kim from Korea Energy Management Corporation
introduced the energy policy in Korea and Prof. Takeshi Yao gave brief introduction of Kyoto University G-COE
program. Six prominent researchers invited by G-COE program and BK21 program gave their plenary talks on
updated information on energy science. The symposium also had more than 80 poster presentations by students
from G-COE unit and from Ajou University. During the poster session many fruitful discussions took place
between senior researchers and students. In the evening President of Ajou University, Dr. Jae-Hwan Ahn, invited
all participants to his reception dinner.
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The second day, August 19th, the symposium had parallel sessions consisted of Scenario/Socio Economics
Research group, Solar Energy Research group, Bio Energy Research group, and Advanced Nuclear Energy
group.

%3 [l G-COE [ > R Y7 & [Zero-Carbon Energy 2011 % #[E7 ¥ 3 7 K% BK21 7127 5 4 LY
R T, WEKEDOT Y a7 K¥F v /8212 % Paldal Hall (2C, P23 48 H18 H, 19 HIZRIfiEL
7o REREY YART Y A2, FWA LD 180 3L, G 2EERscR s frbNIz. 18 HF RO A — 7
V7R VES—CRIYJIEE TEMERERA SO &, EHE % 18F£ L T Chang-Koo Kim BK21 71 7 5
L) — ¥ — DB D%, Jaisuk Yoo 7 T 3 7 KFREIFE, WH)lliE—G-COE SMEZERR LV HESOFTELTHW .
Z D%, Mr. Joo-Oh Kim #E T f )V F—< % T X ¥ M bk £ 0 #E O T AV F—BORIZ DWW TR %
2N, GCOE#ME) — % —Tdh 2 /\BEZ AN F—FAREREIR L VAT a7 T AGEH% S
FlERE, TFUAKENE, REMELNES FAYBLIUT YV a7 KRFENS 6 ZOPFMHHEEZ I X 5 HR
AR ENT T2, AGCOEHEBE L=y MEDFEL TV a o REFEEZTLE L72KSODORA F —
v va UREREIN, BT ORAT, HFMEE - FEBOWER LT A Ay ¥ a ydMrbhiz. 4
GNET TV a o RFEFRFERICEALET T a U205, REALV AN VIZBWT b, KKEZRDL L LD
2, GHOWER DI THERDL R I N,

¥ 19 HIZIE, YFUFHFEEMNEIN—F, TR VF—HE - RENEINV—TERELy ¥ a v, KB
IANVF =R N —T N F AT RNT =R TN — T, BT T ANV F—03E 7 IV — 712550,
INENEXLBEAZRGEL, T Lty vardfrbh, KERRRY VRV DL ERo72. F72, 7
VavRFELRET VT yarTur s G AVF—FF) Lok -2 3y 7L LT Material
and Processing of Energy System” %Spifi < 417,

AKGCOE#HEBEL=v ’MNIIRBOFEAL T Va v RFFEDORAY —FRIZOVWTE, MIELRHFEEDOT, EFH
RREVPWE SN

§
FLFARETEANE
O Progrss

By Y
The 3" Global COE Interational Sympesium

@ ' (specaly Jonted withBK21 Program at Ajou Universty) ;
«Date D18 19 Augest 3T «ene | Palda-Hall (Fooms Ko 0B & N0, Aoy Unbieesity, Kenea )

Photo 5-1. 3rd G-COE International Symposium Participants. / BE 5-2. 3B G-COEEE > R 7 LShNE.

II. 2011 Annual Meeting of Japan Society for Multiphase Flows, 6-8 August 2011
23486 H-8H HARMMH RIS 2011

2011 Annual Conference of Japanese Society for Multiphase Flow (ACJSMF2011) sponsored by Japanese
Society for Multiphase Flow and co-sponsored by Kyoto University G-COE was held during August 6-8, 2011 at
Kyoto Institute of Technology, Kyoto. Over 420 researchers attended and engaged in a lively exchange of opinions
regarding the recent advances on various aspects of fundamentals and applications in multiphase flow science
and engineering closely related to the energy and environmental problems. In the special session entitled “Think
about the great East Japan Earthquake and Tsunami Disasters”, five specialists addressed earthquake, Tsunami
and disaster prevention and conducted vigorous discussions with the audience on each topic.

P23 4E8 H6-8 HICHIIR LEMHERAICB W THARRMK AR L 0MEIC X 2 [ HARMKRARERS
2011 P S Nz, TRV F — B X OBREE I B IR VAR & R RANTR 2 & T2 0 JEEE &SI B

71

BEMoOTc0L
MSIAIBAQ winiBoly

SE T
Apog wajsAg

(B ExE

SSIJIAIDY |PUOLDINP]

[EEEEHT

SOIIAIPDY YDI0asay

=
=
(0]
@
>
Q
=
o
>
=
m
x
(o]
0
Q
>
«Q
(v}
o
=
o
!
o
=
(e}
=

- SR HE

o
uolypN|PAT pup UOIAdSU|-}j8g

k2

BHE

saxipuaddy



T 2R DMEANIDONT226 HhDFREIDH ), 420 B EOBINEIC L IR LFEmzITHbN. [HHAK
BROME LB EIIOWTEZLSL| LETHEN Y ¥ 3 T, WE Kk BRI LTEREAD
HMRIZE BE OB, DL O ERTRIfThi:.

III. Asian Symposium on Computational Heat Transfer and Fluid Flow 2011, 22-26
September, 2011
Pk 2349H 22 H-26 H SHAEBGA TAICHTALT7T YTV AT 742011

ASCHT2011 co-sponsored by Kyoto University G-COE was held at Kyoto University, 22nd-26th September,
2011. This conference aims to provide an international forum for presentation, exchange of ideas, and creation of
knowledge in recent advances on various aspects of theories, analyses, and applications of computational methods
in thermo-fluid science and technology. The symposium received 169 participants from 8 countries (Japan,
China, Korea, Taiwan, India, United Kingdom, Iraq, and Russia). As a plenary lecture, Prof. Akimasa Sumi (The
University of Tokyo) had a presentation on weather prediction and climate simulation. Followed by the plenary
lecture, 9 keynote lectures including Prof. Keiichi, N. Ishihara's and 123 general papers were presented. A great
success was achieved with fruitful discussions owing to all the attendees who exchanged their experiences and
achievements in the field of computational heat transfer and fluid flow.

AEBESHIIAGCOE 7u 7 A8 C, [#eimh] KBiFsar¥a—4 3 Ialb—varyoiEEz
FHEE LT, BWEHEOFHEMEICNY M T Y7 KEOWMEERLHME I —HICH L, HHR L 5%oHR
M2 HRmT A% 2T 52 8 2 HIMIZ, 2011489 H22 H~26 Ho O THEKF A RERGIARRSMEICT
PIME S N7z, ZEFHREE CII RS 2 74 F €U T 1 Sl EN e O IE#R 12, ko &k L Ka%
FHITHRBBY I 2L —3 3 VOMEREAAVE W, $72, F— ) — MLy F v —& LCRERASE RS
Be T 2OV F — BRI Ze R O 0 B — B I 09 7 & O — Ml & LT 123 1253 85 LV Tirbnrz.
BIMERBIZHA, hE, @E 88 A VN AX)VR 492, 07508 #E169 4 (/D5 101 4)
RO, BRI ISR B A L 0, R ANEIIC Tz,

Photo 5-2. Special session on “The Great East Japan Earthquake and Tsunami Disasters’ and the group photo of
ASCHT2011.

BES5-2. [RAXKEX EFZEXE] (BT 2455y > 3> EASCHT2011 &%,

IV. 9th Eco-Energy and Materials Science and Engineering Symposium, 25-27 May, 2011
F234:5H25H-27H HOMZ I T AN F—EMEHCHT B LAY Y RIY I A

From the 25th to 27th May 2011, 9th Eco-Energy and Material Science and Engineering Symposium was
organized by the Global COE Program, Institute of Advanced Energy, Kyoto University, and Rajamangala
University of Technology Thanyaburi (RMUTT) in Chiang-Rai, Thailand. The meeting was brought together over
150 participants from 6 countries who were committed to this objective. The opening ceremony was chaired by
Prof. Sommai-Pivsa-Art, Dean of Faculty of Engineering, at RMUTT. Prof. Kiyoshi Yoshikawa, Executive Vice-
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President, Emeritus Prof. Susumu Yoshikawa, and Prof. Takeshi Yao made the opening address. There were 3
plenary lecturers, one of which was delivered by Prof. Satoshi Konishi from the G-COE. Followed by this, the
participants shared their recent progress and advanced research during the technical parallel sessions. At the
closing ceremony, Prof. Sommai made a summary speech, and each 3 presentation for oral and poster were
selected as best presentation award.

AKG-COE a7 nid, KPAZANF—HITAWIET, 34 EEZ VX< HITHREY v =xv T L
DO IAET, %59 Eco-Energy & Materials Science and Engineering Symposium % )% 23 45 H 25 — 27 HIZ
YA EEF = T ARITCTREL, ENAR2S150 BE2BITSMENHo7. A —T=r 7L E=Z—TIE
Sommai Pivsa-Art 7 ¥ ¥~ v # T TR RZETHIENFASEED, EHEZAREL T, FIEAE - AIFEE,
NBREE ) — & —, FIERAEHZ LV HEOBREMTbN:. 0%, 3 HoEF#EEI fThNI, REX
N /NP 2 282 H° [ Analysis and Mitigation of the Risks of Energy Systems - considering Fukushima case - |
IZOWTHHDY TN, 20k, "I Lty ¥ a rdfrbh, &8 TIRIEREERE b, &
#MAX T, Sommai Pivsa-Art 77 v~ ¥ 77 TRRFTHEHE L ) XY —~ ) —2%Tbh, BIELRFEL
DF, *F—=FN5EK, KA —RBREIEFRERKEVPTNENIHITWEO N/

o R :
9" F 1SES 2G1 "

Eco-Energy and Mater| eI
¥ _ Science :Q Eng Eﬂ@E-.' . .. %
1 ; i " =

¥ b -|‘L.‘-.

Photo 5-3. VIP photo of 9th EMSES held in Chang-Rai, Thailand.
FHS53. FIRIAIRILX—EMBHIET 2EIFED DRI AVIPSE.

V. 8th SEE Forum & Clean Energy and Technology (CET) Conference 2011, 27-29 June,
2011
k23 46 H27H-29 H % 8 M SEE Forum & Clean Energy and Technology 2011

The 8th SEE Forum along with Clean Technology and Energy Conference during 27th-29th June 2011, in
Kuala Lumpur, Malaysia, were successfully co-organized by SEE Forum, High Institution Center of Excellence
(HiCOE)-Center of Research for Power Electronics, Drives, Automation and Control, University of Malaya, and
Kyoto University Global COE Program on “Energy Science in the Age of Global Warming”. The forum also
cooperated with JSPS Bangkok Office and JICA/AUNS SEEDnet Program. The meeting was convened to further
discuss research and education cooperation on new energy initiatives among Asian Countries and brought
together over 120 participants from 12 countries who were committed to this objective. The meeting focused on
human capacity building and research collaboration among Asian countries toward a low carbon economy and
a sustainable society. In the meeting, the current statuses of national SEE Forum activities in member countries
were reported. 5 bilateral-based research collaborations among SEE Forum members towards a low carbon
energy society were discussed. We had also chance to discuss with Chief-Minister of Maraca for their initiative of
“Maraca Green City” based on renewable energy technology.

T VT WIRIERE T & B WERIRBEAL I E B X OV AL ¥ — e R R O 72 DR FE A L F— 1

SHEEZHIEL, [ ANVF—A =774 7] OFEBFTT V712 H1E (HA, ASEANS 7 #, 1 ~
F, USA, A —ZA FFU7) 225120 LOSMEHHE, Fk234E6 H27 H (H)-29 H (k) o 3 HIEICH
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72 ) FAH K2 G-COE, ¥ ¥ KFDO AT, The Legend R 7 )VIZTHE S MFFR I fE R T AV F— L BREE 7 + —
5 5 L EIL, Clean Energy and Technology (CET) Conference 2011 % Bifi L 7-. A&HEBMICH /2o Tid,
JICA/AUN-SEED-net %55 & U JSPS /N> a 7 ol i & #47:. %EMFKIZ X % SEE Forum {f#ERIE S X O
IANE— - BB ONZEHSE £ 72 BOR IS 9 5 BLIREE 22, SEE Forum [ C o3 [FWFZE D FE itk 3 & U5
G SHEAH T 7o T O s & ] L, JLFEBFERE OIS ThbN 2. BGt6 2D T 7 =h vty 3
U ENIE Y Y g VICTERE LT A AN vy v a yA bz 29 HIZIE, Ty AMNINE & DKL,
FAEMREIALE—2H0ETE [T h )=y 51 | T TihdEF SN

VI. JSPS Invitation Program for East Asian Young Researchers, 26 September-26 October,
2011
ER 2349 H26 H-10 H26 H  JSPSH FHfFE B~V I3

Kyoto University G-COE program invited five young researchers (one from Indonesia, Philippines and Thailand
and two from Malaysia) as visiting researchers from 26th September to 26th October 2011 under the program of
JSPS. On 26th after welcoming ceremony by Prof. Takeshi Yao (GCOE Leader), they visited some laboratories in
Yoshida campus and on 29th October they visited IAE and welcomed by Prof. Yukio Ogata (IAE Director). YRs
also attended the IAE symposium (27-28th Sept 2012) and SUSTAIN 2011 (8-10th October 2012) both were held
in Ohbaku Plaza, Uji Campus. During SUSTAIN 2011 conference some of the papers from YRs have presented
together with some other YRs from Graduate School of Agriculture under special session of JSPS YR.

Apart from visiting laboratories and attending conferences/symposium, they also visited Panasonic and
Kansai Electricity Company (KEPCO) in Osaka. During their stay, they have started a feasibility studies work for
renewable energy potential and energy status in South East Asia, also some discussion on research collaboration
for sustainable energy system in some underdeveloped countries in the region (Lao PDR and/or Cambodia).

FHE234E9 H 26 H2 5 10 H 26 HIZH T T, JSPS OV 23 4 BEE TR e B IS HE [T ¥ 7 BiNaikz
ME»SOBPE | 12X, AV FAYT, 74V Y, ¥4 FE, L —YT704HED»S54DETHIGEE
WL, A7ur g [TABORERE] HEZ R L7 V7 HFREm] LaTh, K7
VTR RO I—F 1 A= a Db &, THEWER, AV F—R22098R, AV F—HT
FWRZERT, BEMAERIOSTEOMEE T O 7T ATH ), FHMRFVREITDIZ->THRET ¥V 7 iRz WT
BoTERANAY PT—2 ZIEH LT, A% EASEANEEO by 727 5 2O EEEHK RS 5 45T
MAHEDOLROMRMET L2 &, T2 [ AMOLERE] B L VI FH-et@HEOL ETOTHATIv s T
32T ADOBRKICET LI EEZHNE Lz, TVT T AR TIE224 O ASEAN 56 E A 5 O % T 7E & % it
570 HFRIE L, AIFZE, s, ERREE OIS RARZINRIAT o 72 RFZEITIC B 5158 Tl,
9 H 26 HIZHREFL BN ROBAOBRE 0%, KT (AVF BTN Oo7urI854 5
Adfrbiiz. F7z, NBHEE (GCOEY — & —) DDk, T AV F =R ER O R E =2 175 72,
9H27H, 28 HIZHEET T HIC TR I N2 IAEEBE Y RV 22z L, K< 29 HICIZRIEWIZERT
ROBELZTHC L DI, FHEIHIZZANVE —H T 2T OMAEZEA T 2T o7z, 20k, T
FTAHMREZICAD, MAEEZLTH) L& DIC, 10A3HICWE T Y=y 7, BMEENOR%%, 104 7HIZE
AR TR FEERT~D W% T o 72, HIZ1I0H8H A5 10 H ¥ THHET 5 412 TRk & 1172 The Second
Sustainable Future for Human Security International Conferences (SUSTAIN 2011) & &hiL, 5%4 825038
RREIT- 7. FLEMCERZTVIROEBILFRMERICA T, FmtER. SIBEDMRREL T
TN THEY, HEFMRERTOBN LAy NI = PETETVD. SRIIARNET OLETFHEE Db
D, HhbEEZHREL TN,

RKTQT T MITANF —OIRHZ7IIEN ) T <, Fmiezaas, L KME, EAYE L W) BE
BRIZASEAN EEICBWTHEE L o TWAGTFHIZOWTREN R MG EETMREDO A Yy VT — 27 BT
LZHZALTBY, BMEPSIZITRCDONLHo72000, BRFFTHY, REE~OREKBOMEFIN
TW5.
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VII. 2nd Sustainable Future for Human Security International Conference (SUSTAIN 2011),
8-10 October, 2011
‘P 234E10 H8H-10H B2 M AR O RAEREICE Y % FE & (SUSTAIN 2011)

Following the success of first Sustainable Future for Human Security International conferences hosted
by Indonesian Student Association and co hosted by GCOE Energy Science in 2010. This year conference
has 7 topics consist of Energy and Environment (EnE), Sustainable Cities and Rural in Tropical Hemisphere
Countries(C), Sustainable agriculture (A), Natural Hazard (NH), Molecular and Genetic Approaches in Human
Diseases Management (ED), Advance technology (AT) and Social science (S). The second SUSTAIN which was
held on 810 October 2011 attracts younger scientist from more than 13 countries. Almost 200 extended abstract
has been submitted. After peer review process, 115 had been accepted for oral presentation and 15 accepted for
poster presentation.

SER234E10 H 8 H A 510 H 12 1) T, The second Sustainable Future for Human Security International
Conferences (SUSTAIN 2011) Z E#EKFTEF ¥ VA KETSHIZT, 4 v FAYTHRERES LT
BfE L7z, eI T AV — LBREE, By MUB O RHEE i seAR T & FEART, R R BR2E, HARIE, B
DBIET - T 7u—F, L#ETY, #HEFFO7TH5HIZB VTR Tb L.

SHMOEKHIITI3 A E D5 7% % 2004 L EOZ % ff, #EIKI N2 115 O & 15D R A ¥ — 5L 21T
ol RFEEIZ2010FDOFE I HMAIHICTI EHME TN, KEESHESPESIN TV,

d
h !
sl &
*y
5

Photo 5-4. Get-together shot of SUSTAIN 2011. / & 5-4. SUSTAIN2011 &n%&.

VIII. G-COE Annual Report Meeting 2011, 30 January, 2012
R 24451 H30H  FRR 234 G-COE AE Rk Hinh &

The GCOE annual report meeting was held at Obaku Plaza, Kyoto University Uji Campus, on 30th January
2012. In this meeting, each committee as well as research group presents their annual progress and report. In
addition, 29 GCOE/RA students and 8 GCOE Group research make a short oral presentation as well as poster
presentation. At the final stage, 3 RA students and 2 G-COE group received the best poster awards.

SER244E1H30H (H) FAT9RE4050 & D ERRZETH T v VXA B I T I HFITB VT, FH234FE
G-COEFRMEZ M L7z, RIEE D GCOEKLZRBADIEEHE B XU, GCOE - RAICIRIR S 742429
LBIO, FV—TWEsDa - TFLEYTF—T a3y - RAY—ky T a rifrbi, ®EBICHIERE
HEOF, RAF¥A3%, 7V —TWIE2UHNEFRRENEE I N

IX. Sixth Regular Symposium by Study Group on High Temperature Gas Reactor Plant, 31
January, 2012
PR 244E1H31H BERA AT S v MRS Benelifms

Sixth Regular Symposium by Study Group on High Temperature Gas Reactor Plant was held on January
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31, 2012 at Kyoto University in collaboration with G-COE. Lectures were presented on the energy situation in
Japan, lessons learned from the Fukushima Daiichi Nuclear Power Plant accident, outline of high temperature
gas reactor and developmental status in the world, developmental status of high temperature gas reactor at the
Japan Atomic Energy Agency and developmental status of core materials of high temperature gas reactor. Active
discussion has been made among about 60 participants from Japan.

SR 244E1 A 31 HICEHKRZEICBWT, BRTAF TS v MFEEO £, AGCOEMEIC X 5[ mil s
AIET S v MFEASE 6 MEN#EES] PR ESh. HAROZ V¥ —3Fl, WEE—EHFhREERHELH,
SO, EiRAAFOME L MR OBFEIRN, FF RSB 2 ST R ERFZEBH ISR, SR A
FROHEBIZERIEIC O WD D 0, END S 60 % EDOBINEIC X 5165 % B RS Tb .

Photo 5-5. Sixth Regular Symposium by Study Group on High Temperature Gas Reactor Plant.

BES5-5. mmAi AT 72 MNits F6AEHHER.

X. Ajou University - Karlsruhe Institute of Technology - Kyoto University International

Symposium, 31 January-1 February, 2012
R 244E1H3IH-2H1H 7YVav K% - h—VAV—TTRRY - 5UIRRZEEERY VRV 4

Ajou-KIT-KU Joint International Symposium was held in cooperation between Korea, German, and Japan at
Ohbaku plaza, Uji Campus, Kyoto University. This particular symposium was focus on the student presentation
under the supporting of JASSO short term stay program. On the first day of the symposium opening session
was started from 9:30am consisted of Prof. Yao (G-COE leader, Kyoto University), Dr. Hyung-Taek Kim (BK21
leader, Ajou University, Korea), and Dr. Anton MOESLANG (Karlsruher Institut fiir Technologie, Germany).
Presentations from 13 G-COE unit students, 6 from Ajou University, and 5 from KIT were given as well as posters
from G-COE unit students and Ajou University. In the closing session presentation awards were went to In Hyung
BaeK (Ajou University), Namjun Kang (Ajou University), Jens REISER (Karlsruher Institut fiir Technologie),
Pipat Ruankham (Kyoto University), Yongho Kee(Ajou University). The presentations were comprehensive and
still kept their quality, while this kind of symposium was held for the first time. All of participants were satisfied
and hoped to have a succeeding symposium in near future.

2012 4F1 31 H (K) KRO2H1H OK) o20, #E - N4y - HROZEIZX 2z TR T
% Ajou-KIT-Kyoto University Joint International Symposium 23 AR KZFHEF v VS AFREB ) IEL 79 W
WZBWT, PSSz, WH®31 HIXFRI9 K30 40 & ) KREEHEIZ (= AV F =8 T2015807) OFRIAT
MaX2frbh, NBRRE) —F— (AN F—RANRRER) X 2HamE S X UK GCOE
“Energy Science in the Age of Global Warming -Toward CO2 Zero-emission Energy System-" O#i/125] & fi
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S LAY,

i

Dr. Hyung-Taek Kim (Ajou University, Korea) & 1), ##E 0 T b 3 —IRP K% OHEIN K42 0 BK21 D#A-H31T7H
N7z, & 512, Dr. Anton MOESLANG (Karlsruher Institut fur Technologie, Germany) & 0 # — )L A2 )V — T T}
KEFEDORAHATb LTz

5l&#HEE GCOEL= v bD13%, HWINKFEDD 6%, I — IV AV —T TERED L 54 O 4 R4
DIFFRFERzAOD X v ¥ a V5N TLHIT Tirbit e, BICHHIZIZHEMNKRFZD 16O KRA Y —%
FIZ, GCOEFEAEDRA T —H R A TRAY —ky vardbirbit/z, HEATIE, KEEHZZIZLHH
KESLLEHI, ThEFhOXy v a vhbHEiIEN7 In Hyung BaeK (Ajou University), Namjun Kang (Ajou
University), Jens REISER (Karlsruher Institut fiir Technologie), Pipat Ruankham (Kyoto University) ® 4 [I2 &
T B AS, Yongho Kee(Ajou University) JoIZR A ¥ — B2 VUBEIR L VR Sz, A&, @E: KA -
HARDZEEIZEDZWDTOY VRITLATHY) eh s, TOMEREONERLTEPOEELZLOTHY, S
MUz e XD, BRICESTOIRFICHABERRY Y RYT LA TH o7z DUl &ls, 5l &6t E DR
ZMfEsh, AL

—a1—-AL5—

We have issues of the GCOE Newsletter written in Japanese and English, and upload them on the GCOE
website. Five newsletters (No. 7 to No. 10 and special issue) have been issued in this fiscal year.

INewdeHer

BELZHATIRHEFLTOZ2— ALY =2 795 L BT, F—2AXR=JIZHBWL THERBE LTV
GCOEREINR R Z I AR MT S LI BD TS, REFEIL, BT 1Mz S5 —AL ¥ — (5§
7 5K 234E6 H, 852349 H, FITP23E12H, H10 5 PR 244E3 H P&, FER 5k 23 4F
11H) 2H4TL7.

Public Information

L%k

We have been promoting our GCOE program to public while issuing a GCOE pamphlet as well as updating
GCOE homepage, where the latest activities of research and education are updated in Japanese and English. We
are also paying attention to the individual privacy as well as human right during the public information.

A staff has been appointed as a web manager who has updated the latest information of GCOE programs, such
as an upcoming symposium/seminar, announcement of educational program by GCOE Unit for Energy Science
Education, Image share of Zero CO2 emission Scenario by Research and Planning Zero CO2 Emission Scenarios
group, and Research plan by Advanced Research Clusters (energy socio-economics research, solar energy,
biomass energy and advanced nuclear energy groups).

Ny 7Ly PORITBIOR—LR=TVDTEXIT, GCOET 1 F A&, wHIHOME - BHEG
B2 HARGE - WiECTIASABMLEICRIOERZRE S L I)BDTWE. HHRIUE BEICELTETZIAN
V—FOMDOANMEE THBELTWS, A—AXR—VOHEHFIIFHLHEZEE L, GCOE 7 U/ 5 A,
VURIT L I F—FHOEN, GCOEHEFEL=Y MIXE2HEEFETUT I LOFN, ¥+ FREMNIES
W—TRRARIE DV F) FREMGED A XA — VI, BIwE 7 7 A5 (Zh IV F—Ha-BHFIR 7V —
7, KBEEFAMIE SV —TF, NAFXAZARINVFEF =N —7F, BHEET T ANVEF =T N —T) 12
X B W5ERTH OB AT > TV 5.
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o KERTAEOTRESy— DERISIA  REXE o BEawis-aossn )
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Fig.5-2. GCOE pamphlet. / B 5-2. GCOE/N> T L v b,

Industry — University Cooperation Symposium

EEFES

On December 15th, 2011, we held the Global COE industry-university cooperation symposium at Kyoto Terrsa
(Kyoto Citizen's Amenity Plaza), where we got 75 participants from companies, many were manufacturing
industries, research organizations and universities. The program was composed of two parts: presentations by
invited speakers and seeds presentations by the members of departments engaging in the G-COE program. As
the invited speakers, Executive Vice-President of Kyoto University, Emeritus Professor Kiyoshi Yoshikawa made a
presentation entitled “Recent examples of industry-university cooperation in the field of life science and medicine
at Kyoto University”, and Corporate Advisor of Energy Solution Business Promotion at Panasonic Corporation,
Dr. Junji Nomura made a presentation entitled “Activities of new Panasonic Group aiming at an environment
innovating company”. At the seeds presentations, 16 investigations were presented as seeds by oral at first and
then by poster at the booths. Active discussion and information exchange were conducted.

P23 12 15 H, 5T VY GBI RS G S 77 ) 12T, MY YR U7 Az B L7 16

oAy — X1, BHE O, MEDEE S IZhsNTd DT, BLOMFIIERZ 25D THo72. X —h—
REDOME, AR, W, RESEDPS4NZDOZMERDH N, HRKBEBROSBNEEZEbE XD E
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Zolz, BHIE, HEHOMHKEE MO - ARETVLEY T =T a YHMTDbR . BEHETIE ITEA
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ERICHBUT B EEE ORI B | L 5 TR, £23 v =y SRS HEH LS Y-y ) a -V g
RN Y OEPANE TS (BRI EERZ IR L2 Yy =y 7 7 V=T O A ] LT 2T
W 2 THO 72, BRI AET AV F - TR ROREIZTR T L, 100HOKEO, #HE
PoHY—ZR\OT VXY T = a VafTbihz, RO ZEHTASM, €0k, S—7 14 v a3y Tyo
THE LIRS —7 = 2T OB Db, (65 %, Bz iro 7.

I Other Activities
ZDfth

Domestic Collaborative Activities

EAESEE)

I. Exigent Symposium on The Implications of The Great East Japan Earthquake and
Tsunami The Future of Energy in Japan -Towards a Safe and Secure Society-, 9 May 2011
P 2345 H9H RAR/MY Y RITA [HHAREBEEMERARM Y PRI T A FFRkO %
WE=IIDOVTEREL) ~RE - ROGHEZZOEI LT~

To respond to the current issues of energy supply shortage and contribute to the rethinking of energy policy
that has been prompted by the great east Japan earthquake and tsunami, Kyoto University's G-COE program
“Energy Science in the Age of Global Warming~ is holding this symposium to propose a safe and secure energy
system to meet possible energy scenarios in the short term and out to 2030. More than 200 audiences and 5
presses were gathered.

The symposium was chaired by Prof. Hideaki Ohgaki. Prof. Takeshi Yao, Leader of the G-COE Program made
opening address. Followed by this, the following 4 professors made presentation by Prof. Hironobu Unezaki,
Prof. Katsuhiro Kamae, Prof. Satoshi Konishi, and Prof. Keiichi Ishihara. After presentation, these speakers and
audience exchanged their information and idea. Although the introduction of “Mega-size New Energy System”
can be considered, it requires a huge power storage system, and also needs the nuclear energy system for
mitigating the global warming, in order to supply the stable power between 2020 and 2030. We pointed out these
issues that we should consider the stable energy supply and demand with less GHG emission while introducing
New Energy system as much as possible, and improving energy efficiency and energy saving system, and then,
stopping some old nuclear plant and shifting safer nuclear power plant. This symposium was the starting point
for considering widely and precisely with citizen about future energy scenario after the great east Japanese
earthquake and tsunami.

WHAKRERIZE > THAICE LD AV F—HEICHS T 5720, 2100 £ F TIREBNRD A %4 HE
BMLAEWZIALF =3 F )+ 2 et L CELRERYGCOE 7u 7 J & [HEREELRC O T 500 F—Fl4
P X, FH23 5 H9 HICHEBRFAMFERSREIGR—VICT, KEITEILZERLEIANVTF -
ATFLABLU2030EFTICEZONDLIIANTF =T F Y FIZOVTORARMY VRV L ZHMBEL. —
BHTROF ZEDTENINLD 200 BEBOSIMENET D, B S H2WHICHIiN 2 KEFEHEO RV Y
VRIITNTHo T

Ry VARTT MIKEERHZ AV F - TR RIEN R B, NE TRV F — R e Rl #i%
(GCOE #rin) — % —) X 2HaBE 0%, FHRHERE = AV F R &R L) TRFIZ AV F—
BORA~NDA 37 b, B ELANVF Rt 8dz L ) TR AV F—3 A7 4], /WEE
ZIANF TR L) [BNARRKETHE NI ANVF - F )4 | BAOAKEE—Z AL F—
BHEIgER IR L 0 [2030 £ TOBEIER STV 4] 2o TEEPM TN, @EBESNE L oER
R FiRE L, 2020 4EA5 2030 FFICHBIT A LRERBNERZIENT 5720, KBEHLZALEF —OBEANE
ZAONDBH, FRIZBNEEMRSVLETH Y, T ERIEECRE I 5 (23R 3B O A3
HCThHbH, WKROFZANVF—DEA, TANVF—HEOMLEREICLL2BATANT—DHEEEZFH) DD,
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Fig.5-3. Poster of the Exigent Symposium on “The Implications of the Great East Japan Earthquake and Tsunami The
Future of Energy in Japan”.
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International Collaborative Activities
BILEISEE)
I. Signing of MOU (Memorandum Of Understanding) between Graduate School of Energy

Science, Kyoto University and Siam Cement Group, 1 July, 2011
k23467 H 1 H Siam Cement Group MOU ik

The Graduate School of Energy Science, Kyoto University and the Siam Cement Group Co. Ltd. (SCG) agreed
to enter into this collaborative Memorandum of Understanding in order to promote mutual cooperation on
education and scientific research. The sign-up ceremony was held in 1st July 2011 in Bangkok, Thailand. The SCG
is one of the world-wide manufacturers of cement, steels, pulps, chemicals and so on. The SCG also works in the
field of research and human resource development especially on the energy efficiency and renewable energy. In
this regards the MOU will be effectively functioned to enhance G-COE activities.

IANF —FEER VB ERERLE LT AERRKOVA T L XY P V=T (SCG) & DM THMAR
WIHEZ 2011 4£7 H1 HIZZ ANy a2 THEIL7Z:. SCG X, kA Y b, 88, /7, (L% E i T
BENE 2 RSB L TWA. SCG TRATANF— 7ot AR HAEWREL 2V X — 12T 22255
WCHIRE D > TBY, HBEHEBELEDTESHI AN —FFM5eR L LT 2L TAELT.

Caamr @lscc

MOU-Signing
Kyeto 'niversity & 5¢G

Photo 5-5. Signing Ceremony of MOU between the Graduate School of Energy Science, Kyoto University and SCG.
BE5-5. T —FEZEHRF & SCGDMOU HRHI.

II. Nuclear Energy Seminar in Thailand, March12-17, 2012
2443 H12H-14H 2 AICBFHE3MET I I F—

Nuclear Energy Seminar will be held in Thailand from 12nd to 14th March 2012. The seminar is planned to
answer the demand from Thailand where a nuclear power plant will be built in 2020. The aim of this seminar
is to deliver a fundamental knowledge of nuclear energy. In this time a 3-day seminar is planned. Prof. Kunugi,
Prof. Unezaki, Prof. Yokomine, and Prof. Ohgaki will give their lectures. Prof. Yao, GCOE leader, will deliver
certification cards to participants.

GCOE TIINMEFEERMMBE L 72 A CB TR F eI+ =125 EH X P 2443 12H2 5 14 HOM, FfE
T5. Kt IF—I132020F ICETFHEEIHOEALZFH L TnA 7 4 EEICBWT, KENTAvF—I1CH8
THIRN LA Z, FAERLEMZAIIHIIOTSEL2HEZHMIIL TS, EEEIXLAMoEb#EREXT
fTo72dbD%, Py 7 2AZHEPLT3IHMTITIFHICL TS, WHD 12 HIZIZH IAEASHKE DR K
SAEEBIREL, BAA#EHREZESTPETHS.
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Program of Nuclear Energy Seminar in Thailand

March 12-14, 2012 at RMUTT, Thailand

Sponsor: Kyoto University Global COE program, “Energy Science in the Age of Global Warming”
Co-sponsor: Rajamangala University of Technology Thanyaburi (RMUTT), Nuclear Forum Thailand

Date Time Title Speaker
Mar.12,2012 | 09:00-10:00 | Opening address on the seminar | Numyoot Songthanapitak (President, RMUTT)
(Mon) !
Takeshi Yao (GCOE Leader, Professar, Kyoto
Foeng Pha University)
Saminar room,
80 Year Old HRH Prince Chalermsuk Yukol
Chalermprakiat Masato Otaka (Embassy of Japan)
Building,
Ei‘;i‘ll]tg;r’fng 10:00-11:00 | Lessons Learned from Fukushima | Sueo Machi (Coordinator of Japan, Forum for
Daiichi Nuclear Accident and World | Nuclear Cooperation in Asia (FNCA); Former
Trend of Nuclear Power Program Commissioner, Japan Atomic Energy
Commission)
11:00-12:00 | Status of Nuclear Energy Project in | Saharat Boonpotipukdee (Electricity
Thailand Generating Authority of Thailand, EGAT)
Foend Ph 13:00-14:00 | Nuclear Energy in Thailand Prof.Dr.Somporn Chongkum (Director of
eng Pha
Saminar room TINT)
14:00-15:30 | Nuclear Policy Hironobu Unesaki (Professor, Kyoto
University)
10:00-12:00 | Optimal Pricing of Nuclear Power | Dr.Vallop Phupha (Dean of Engineering,
Plant in Thailand RMUTP)
18:00-21:00 | Welcome Party at Rinla Ubon Hall
Mar.13,2012 | 15:30-17:30 | Nuclear Energy and Alternative Dr.Aithit Sode-Yode, (Electricity Generating
(Tue) Authority of Thailand, EGAT)
Energy:
Foeng Pha Opportunity and Challenging
Saminar room
13:00-15:00 | Nuclear Reactor Tomoaki Kunugi (Professor, Kyote University)
Thermal-Hydraulics and Safety
15:30-17:30 | Fundamentals of Nuclear Reactor | Takehiko Yokomine (Professor, Kyoto
Reactor physics University)
Eﬂvagdl?'zmz 10:00-12:00 | Nuclear Technology Development | Sunchai Nilsuwankosit(Associate Professor,
in Thailand Chulalongkorn University)
Foqu Pha 13:00-15:00 | Fundamentals of Radiation: Hideaki Ohgaki (Professor, Kyoto University)
Saminar room
Theory and application
15:30-16:00 | Closing Address Numyoot Songthanapitak (President, RMUTT)

Takeshi Yao (Kyoto University)

5-4. Program of Nuclear Energy Seminar in Thailand. / K5-4. # A& T3 E3AEFHEIF—7TOT T 4.




BOTc£0L
M3IAIBAQ wniBoly

e : )
elf-Inspection and Evaluation
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i
Advisory Committee
HBREER
Advisory committee is organized to assess the activity and future plan of the GCOE Program and to offer the
opinions and recommendations for further development of the program. The member list is indicated in Table 6-1 ;’T; ;Ln
and two committee meetings were held during FY 2011 as follows. @ g
The 6th Committee Meeting ~ October 24, 2011 3
The 7th Committee Meeting January 30, 2012 5
LR T REDP OB SN FEMEZHARLMMRL, X707 7 2 DFHFEBRLSHZOFTHIN L TEAL
RPHEEFMEL, oI 208EZHIELTWS. FR2EEITIEOL ) ICEEA L.
=7
e E RS FH234E10 A 24 H 28
BT IR & P 2441130 H &>
Table 6-1 Members of Advisory Committee as of February 1, 2012
%6-1 FBEEESALN— (FH24%F2H1BHAE)
Chair Yoshikazu Nishikawa groiessor gmeritus at Iéyolt{o IIJni\{ersityfT ool
R W S
SRR, KT8, H
W R NG B se i Bl = C
Member | Kenji Ohta Executive Vice President, Representative Director g
ZH PN | Group General Manager, Tokyo Branch, Sharp Corporation E
¥ v — TR SRR R R RPUTIR B, R R i
Keiji Kanda Professor Emeritus at Kyoto University %
Tl G Director, Japan Energy Policy Institute 3
WHKRF AR, T2V F —BORITERTAT R
Shigeru Sudo Fellow, Professor, National Institute for Fusion Science %
I BRAREIERT 7 = 0 —, $d% z
Hideki Toyomatsu Vice President, Representative Director, the Kansai Electric Power Co., Inc. %
BT T B 74 ) AR A A R A U A = s
Kenji Yamaji Director-General, Research Institute of Innovative Technology for the Earth ;:
1L #53R W 13 A\ b ER BRI R S BT ZE 4% (RITE) B - AFZEPT & §
Shinya Yokoyama Professor Emeritus at the University of Tokyo -
K1 Professor, Tottori University of Environmental Studies
WHOR P BRI, RIERBER IR
-
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Self-Inspection and Evaluation Report

HORE - FlifRES

Self-inspection and Evaluation Committee is evaluating the activities of this program in FY 2011 and will issue
the report on June, 2012.

HOEW - SMiZE ST, AEREICE] XV C 201 AEEORENIC O W T H AWK - SHMlisRkE O
LOEITH-TEY, 20124E6 HICHEEZBITFETH 5.
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Publications and Presentations

AR EET—S
® Original papers BZEHRY

VFIARETIN—T

* Scenario Planning Group

1. Qi Zhang, Keiichi N. Ishihara, Benjamin Mclellan and Tetsuo Tezuka, Sector through Greening of the North Sea Energy Industry, Energy
A Methodology of Integrating Renewable and Nuclear Energy into Policy, Vol.39 [3], pp. 1543-1551, 2011.
Future Smart Electricity System, International Journal of Energy 5. Miguel Esteban, Qi Zhang, Gorka Longarte-Galnares, Cost-Benefit
Research, 2012. (Accepted) Analysis of a Green Electricity System in Japan Considering the
2. Qi Zhang, Keiichi N. Ishihara, Benjamin Mclellan and Tetsuo Tezuka, Indirect Economic Impacts of Tropical Cyclones, Energy Policy, 2012
Scenario Analysis on Electricity Supply and Demand in Future (in Printing) doi:10.1016/j.enpol.2011.12.001.
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of filament features of edge plasma fluctuations in Heliotron J,” 18th
International Stellarator/Heliotron Workshop & 10th Asia Pacific
Plasma Theory Conference (2012, Canberra) S9-3, P3-5A.

T. Mizuuchi, S. Kobayashi, K. Mukai, S. Ohshima, S. Yamamoto,
T. Minami, K. Nagasaki, H. Okada, H.Y. Lee, L. Zang, S. Arai, T.
Kagawa, T.Y. Minami, K. Mizuno, H. Watada, Y. Wada, H. Yashiro,
K. Hashimoto, N. Kenmochi, Y. Nagae, Y. Nakamura, M. Sha,
K. Kasajima, S. Kado, N. Nishino, Y. Nakashima, K. Hanatani, Y.
Nakamura, S. Konoshima, F. Sano, “Gas Fuelling Effect on Plasma
Performance in Heliotron J”, 18th International Stellarator/Heliotron
Workshop & 10th Asia Pacific Plasma Theory Conference (2012,
Canberra) P3-5.

H.Y. Lee, S. Kobayashi, T. Minami, S. Kado, T.Mizuuchi, K. Nagasaki,
H. Okada, T. Minami, S. Yamamoto, S.Murakami, M. Yokoyama,
S. Ohshima, K. Mukai, T. Harada, L. Zang, S. Arai, T. Kagawa, K.
Mizuno, Y. Wada, H. Watada, H. Yashiro, Y. Nakamura, K. Hanatani, S.
Konoshima, F. Sano, “Charge exchange recombination spectroscopy



70.

71.

72.

73.

74.

for ion transport in Heliotron J”, 18th International Stellarator/
Heliotron Workshop & 10th Asia Pacific Plasma Theory Conference
(2012, Canberra) P3-7.

N. Nishino, L.Zang, M. Takeuchi, T. Mizuuchi, S. Ohshima, K.
Kasajima, M.Sha, K. Mukai, H.Y. Lee, K. Nagasaki, H. Okada, T.
Minami, S. Kobayashi, S. Yamamoto, S. Konoshima, K. Hanatani, Y.
Nakamura, and FESano, “Study of filament features in edge plasma
turbulence using a combination of fast video cameras and a hybrid
probe system in Heliotron J”, 18th International Stellarator/Heliotron
Workshop & 10th Asia Pacific Plasma Theory Conference (2012,
Canberra) P3-11.

S. Ohshimaa, K. Hashimoto, S. Yamamoto, K. Nagasaki, T. Mizuuchi,
H. Okada, T. Minami, S. Kobayashi, K. Hanatani, S. Konoshima, K.
Mukai, H.Y. Lee , M. Takeuchi and F. Sano, “Edge Fluctuation Study
using Multiple Langmuir Probes in Heliotron J”, 18th International
Stellarator/Heliotron Workshop & 10th Asia Pacific Plasma Theory
Conference (2012, Canberra) P3-13.

H. Okada, H. Watada, Y. Wada, S. Kobayashi, H.Y. Lee, T. Mizuuchi,
K. Nagasaki, T. Minami, S. Yamamoto, S. Ohshima, T. Mutoh, S.
Konoshim, K. Mukai, L. Zhan, H. Yashiro, T. Minami, T. Kagawa,
S. Arai, K. Mizuno and F. Sano, “Characteristics of ICRF Minority
Heating for the Bumpiness and the Resonance Position in the
Magnetic Field of Heliotron J”, 18th International Stellarator/
Heliotron Workshop & 10th Asia Pacific Plasma Theory Conference
(2012, Canberra) P3-14.

K. Nagasaki, S. Kobayashi, S. Yamamoto, T. Mizuuchi, H. Okada,
T. Minami, K. Hanatani, Y. Nakamura, S. Konoshima, S. Ohshima,
K. Mukai, H. Y. Lee, L. Zang, K. Toushi, K. Sakamoto, K. Toi and F.
Sano, “Startup of NBI Plasmas Assisted by 2.45 GHz Microwaves in
Heliotron J”, 18th International Stellarator/Heliotron Workshop &
10th Asia Pacific Plasma Theory Conference (2012, Canberra) S15-4.
H. Tanaka, M. Uchida, F. Watanabe, Y. Noguchi and T. Maekawa,
“Production of High Energy Tail Electrons by Electron Bernstein
Waves during the Current Start-up Discharges in the LATE Device”,
Joint Meeting of the 19 Topical Conference on Radio Frequency
Power in Plasmas and the US-Japan RF Physics Workshop, A-10,

75.

76.

7.

78.

79.

80.

81.

Newport, Rhode Island, USA, June 1-3, 2011.

H. Tanaka, T. Maekawa, M. Uchida, F. Watanabe, Y. Noguchi,
“Initiation of closed flux surfaces and subsequent current ramp-
up by ECH/ECCD in the LATE device,” The 8th International
Workshop “Strong Microwaves and Terahertz Waves: Sources and
Applications”, H10, Nizhny Novgorod, Russia, July 9-16, 2011.

H. Tanaka, S. Omi, J. Katsuma, M. Uchida, T. Maekawa and H.
Iguchi, “Ton beam probe system for potential measurement in the
Low Aspect-Ratio Torus Experiment device,” The Joint Meeting of
5th IAEA Technical Meeting on Spherical Tori & 16th International
Workshop on Spherical Torus (ISTW2011) & 2011 US-Japan
Workshop on ST Plasma, 28-2-2, Toki, Japan, September 27-30, 2011.
M. Uchida, T. Maekawa, H. Tanaka, F. Watanabe, Y. Noguchi,
“Formation of spherical tokamak at ~10 times the plasma cutoff
density by electron Bernstein wave in the LATE device”, 36th EPS
Conference on Plasma Physics, Strasbourg, France, 2011.

M. Uchida, T. Maekawa, H. Tanaka, F. Watanabe, Y. Noguchi, K.
Kuroda, S. Omi, “EBW-driven current ramp-up at 10 times the
plasma cutoff density in the LATE device”. Joint Meeting of 5th
IAEA Technical Meeting on Spherical Tori and 16th International
Workshop on Spherical Torus, NIFS, Japan, 2011.

F. Watanabe, M. Uchida, H. Tanaka and T. Maekawa, “Effects of
Externally Applied Magnetic Perturbation in a Spherical Tokamak
Plasma Produced by ECH on the LATE Device”, 38th EPS conference
on Plasma PhysicsStrasbourg, France, 27 June-1 July, 2011.,
Proceedings:

http://ocs.ciemat.es/EPS2011PAP/pdf/P5.129.pdf

F. Watanabe, M. Uchida, H. Tanaka and T. Maekawa, “Characteristics
of bulk and fast electrons observed in the LATE plasmas with
externally applied radial magnetic perturbations”, The Joint Meeting
of 5th TAEA Technical Meeting on Spherical Tori, 16th International
Workshop on Spherical Torus and 2011 US-Japan Workshop on ST
Plasma, Toki, Japan, 27-30 September, 2011.

K. Ibano, Y. Yamamoto, S. Konishi, “High temperature plasma facing
components designs for biomass hybrid reactor: GNOME “Proc. Of
he 24th Symposium of Fusion Engineering, web.

Invited Lectures, Keynote Lectures 18588, BfiiEE

* Scenario Planning Group ¥V AWE7V—7

1.

FEE—, FROHARO AN F—DFH L BET T, =4 F—-
BB OS2 % 2 L, K, 20124E3 9 H

FHIEE—, HROIAVF—BOK, $IHZ2 -5 — [Z2—2ZD
R (EEGS), 20124E2H 24 H

B’OA, REETHFEREEE L CHAR, PEET A AICBITS
TREN AT LD L) 58, ¥ v e Eaiige s AT
JeikEi ., Bk, 20124F2 H 27H

Qi Zhang, Energy Situation and Future Selection in Japan, China and
USA in Light of Fukushima Nuclear Accident, International Energy
Seminar, Jan. 15-21, 2012, Kyoto University, Japan.

FEE— hEREDERIEICOWT, B HRBAEINHK
M E S, O, 20114E 117 30H

Qi Zhang, Nuclear Power's Development for Future Low-Carbon
Smart Electricity Systems in Light of Fukushima Nuclear Accident
in Japan, State Nuclear Power Tech. Corporation LTD (SNPTC)
Exchanging Meeting, Nov. 3, 2011, Beijing, China.

FEBE—, 20304EDESI ¥ F ) Ao T [V ETIIEH A v
MF—7 4 ] s, K 20114510 5 14 H

Keiichi N. Ishihara, Qi Zhang, Benjamin Mclellan and Tetsuo Tezuka,
Electricity Planning in Japan by 2030 through Scenario Analysis, The

Asian Symposium on Computational Heat Transfer and Fluid Flow
2011, Kyoto University, Kyoto, Japan, September, 22-26, 2011.
FEE—, RO AV F =251 4 @ BEFIERER, HRBKAS:
TYRTY LYY =AW EFRFROHNE N b DT A F —
YFUAEERD], B 2011427 H 29 H
FEE—, WHAKEKESHO T AV F —BUR
~ ZFIABIZES, HUER, 20114E7 H 15 H
FilEBE—, 20304ED @17 1) 4 FEN (Female Energy Network)

5563 [N A F

S, KPR, 2011467 H 12 H
FEE—, 20304 F COBEBNUERTF VA, SBMETIEES

i SeE, Bn, 20114F6 H2H

. ARBEE—, 20304FE F TOENFMRTF VU A, GCOERH AKFEHK

SHSEREAR Y YR Y A, HHE, 2011459 H

FRIGHAS, HTF DT RV EF—EE~D A » %27 &, GCOERHA
KBS IEBELAN Y VR Y A U, 20114E5H 9 H
N2, BIARRKEICHRNT RV F—2F1) %, GCOERH
ARERIICRAR Y YR Y A, 5, 201145 H9H

. K. N. Ishihara, The Strategic Energy Scenario in Japan and

Thailand, The 2nd International Conference on Sustainable Future for
Human Security, Oct.8-10, 2011, Kyoto Japan.
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* Solar Energy Research Group ABET A NVX—WEI7N—TF

17.

18.

19.

20.

21.

22.

23.

24.

PN, AR RB BB OME, 7354 ZADORFE & mahEfbi
r, WA X —, ¥ 7 —F— Vi GR50), 20114E10 H 21 H .
VR M A BB, TV F 7 A4 v 2R E TR R oA E
i), BHRE AR —ARESR (BBEPATCT ) —v 12375
FEME), BBEIPLATCZ ) —>r a7 5%, 20114£9H16H.
Takashi Morii, Modular Functionalization of Ribonucleopeptide
AssembliesModular Functionalization of Ribonucleopeptide
Assemblies, School of Physical & Mathematical Sciences, Nanyang
Technological University, Singapore, 2011.4.13.

Takashi Morii, A Modular Strategy for Tailoring Functional
Ribonucleopeptides, Bioorganic Chemistry Gordon Research
Conference, USA, 2011.6.13.

Takashi Morii, A Modular Strategy for Assembling Receptors and
Sensors from Ribonucleopeptides, 2nd Asian 3 Round Table on
Nucleic Acids, Wuhan, China, 2011.10.15.

K. Miyazaki, K. Yoshii, and G. Miyaji,
high-order harmonic generation for a single molecule”, 20th Int.
National Laser Physics Workshop (Sarajevo, Jul. 2011).

ERAEA], DR SV AL = =10k 2 F /7T V=Y a v LY
RERETERL ], T 23 4 FE L JL BTl & 06 7 1 & AR 2246 2 [l fF 2838
die ObRESEBm IR 23, 08. 2011).

K. Miyazaki, “Periodically enhanced near-field for nanostructuring
4rth JST-DFG
German-Japanese Nanophotonics Joint Research Project Meeting (Uji,
Sep. 2011).

“Retrieving angle-dependent

of solid surfaces with femtosecond laser pulses”,

25.

26.

27.

28.

29.

30.

3L

EIREEAD, [R5 7 - BFERKREICB T2 BEda e — L~ Mg
L2 OIS, FI RS 19 BDERHE £ 3 — (FRRAE, 10. 2011).
H. Ohgaki, “Accelerator Based Photon Beams, Generation and
Applications at Kyoto University” IQEC/CLEO Pacific Rim 2011
(Sep.31, 2011), Sydney, Australia.

H. Ohgaki, “Non-destructive Inspection of hidden SNM by using
Laser-Compton Backscattering Gamma-ray induced NRF", KAERI
WCI International Advisory Meeting, Korea Atomic Energy Research
Institute, Daejon, Korea, September 23, 2011

T. Nakajima, Ionic coherence induced by single-photon ionization,
20th International Laser Physics Workshop (LPHYS' 11), July 11-15,
2011 (Sarajevo, Bosnia-Herzegovina).

T. Nakajima, Ionic coherence induced by ultrafast electron ejection,
42th Winter Colloquium on the Physics of Quantum Electronics
(PQE2012), Jan.2-6, 2012 (Snowbird, USA).

T. Nohira, T. Toba, K. Kobayashi, K. Yasuda, R. Hagiwara, K.
Ichitsubo, K. Masuda, “Electrochemical Reduction of SiOz in Molten
CaCl: for the Production of SOG-Si”,
Materials Science and Innovation for Sustainable Society —Eco-
Materials and Eco-Innovation for Global Sustainability— (ECO-MATES
2011), Osaka, Japan, 28-30 November (2011).

TPz, [ERERICB T2 s 'J 3 U AOE R E
Jel, HITelFEREZRE RS (MG RFERHL F v v /8%, 2011
F10H21H).

International Symposium on

- Biomass Energy Research Group "Af A< ALARNF—WEITN—T

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
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Shiro Saka (Plenary Lecture) “Recent progress in biodiesel
The 3rd AUN/
SEED Net Regional Conference in Biotechnology: Towards the

production by supercritical fluid technologies”,

Biotechnology Industry in the Region, Hanoi, Vietnam, March 3-4,
2011, p.25.

YO (Rfals) [RERmARCL2) 77 v — 2o ki
m—nf%lﬁ/—w,A{%Tf—%w,nfiﬁ\ﬁwx&&
DHEFE— |10 KSE T =N - F2AF A F TN - 770
U —Tf g S RN 7V — 7 3 —F 1 v 7 (2011.3.11 5#K) .

YGEW (R [ =21, 2 x v F—oBlik e
J2 ¥ (Present and future prospects of the third generation liquid
biofuels) | (#1) HA L& M, HARLZESH IIETFELS (2011)
(2011.3.26-29 AiiifE) W T A4 3 G3-26, p.15.

Shiro Saka (Invited) “Technology innovation for the 3rd generation
biodiesel production”, 13th International Rapeseed Congress, Prague
Congress Centre, Prague, Czech Republic, June 5-9, 2011, p.12.
PEH (ISR [RENOLTHG N A AT A—r8—H 4
LY ANA A7 —)V (SSH) 2 7 SSH T-HE4FRI#36 (2011.6.25 Kidt).
Shiro Saka (Invited) “Biorefinery from lignocellulosics as progressed
by superecritical fluid science and technology”, The 2011 International
Symposium on Provide Energy Potential of Biomass, Nantou, Taiwan,
July 8-10, 2011, pp.19-37.

YOG (RArEE) [N A et BUR 8, 6 3o N1+
PRBEAN O JIRE | BR BRI A HE AL AR ER 2 B 23 47 BE A 2 I Rl 2
(2011.7.20 KHR).

WA (RfERE) [HROD CAh-FHAREZANF—IIEZ 5]
8521 Il AR S BHARIE S, O E X B —FO® A~ (2011.7.22-24
HERIF R pp.16-27.

YGEM ) [~Zox3IF—TLrMThv~n"1Fx2s ) —
VOBUREIEE] BT 2 7 ¥ A5 A4, s (2011.8.30 HU)
AT F A b pp.1-107.

PEH], Zul Tlham GREHEER) [ 7V &) Y 2REL R b\%ﬁiﬁ&/“
A4 74—¥NV] BBEPATCYZY — vy a7 I¥EGFLEHEE

42.

43.

44.

45.

46.

47.

48.

49.

50.

fit, BEEE VAR Y — AFERE - AV F— Bl - (2011.9.16
KBL) pp.26-27.

BN (BEOEE) [31 F < AT % A REREH#E] N1+~ R
I ¥ ARFATERSFM, /N1 + < AL F XK Biomass Expo 2011
BREINA < A7 4 —F 42011 (2011.10.20-21 H5D).

YEW (Fz7<2vHH) [E-157) =24 /) R=2 3 v D7zdD
NWNAF)T77A4F ) —] N FTALF AREFTRAS T, N1
FYALFAK2011 (2011.10.20 H50).

PG (3% [ Technology innovation for new biodiesel production
without by-product of glycerol (V) tw — V2R EL 2 WH L
WNA F 74 — ¥ )V ELE O Af %) | French-Japanese Seminar
on Bioenergy (Seminaire Franco-Japonais sur les Bioenergies
Ambassade de France au Japon - H{Lt I F— N4 + 3 A T &)V
F—) (2011.10.24 H50).

Pk (Fl4%) [ % 7 — )V ]| French-Japanese Seminar on Bioenergy
(Seminaire Franco-Japonais sur les Bioenergies Ambassade de
France au Japon * H{At I F =4 F < AT A V¥ —) (2011.10.24
H0).

PG, AR, [ ARHERZR N A AT PR 23R
FVFE —ﬂ?ﬁf”ﬁﬂ’ﬁf‘aﬁﬁ%@ [HrifCo = A F—JHL T4 )L F—
i) (2011.11.5 5HUAR).

Shiro Saka (Invited) “Technology innovation for new biodiesel
production”, The 5th Bio-energy & Biotechnology Symposium,
December 2, 2011, Gwangju, Korea, p.5.

Shiro Saka (Plenary lecture) “Technology innovations in biofuels
and biochemicals by thermochemical conversion”, 3rd International
Congress on Green Process Engineering 2011 (GPE 2011),
December 6-8, 2011, Kuala Lumpur, Malaysia, pp.42-44.

Shiro Saka (Invited) “Current Situations and Future Prospects of the
Liquid Biofuels”, Seminar “Research Collaboration on Bioenergy
Development for Sustainable Biomass Management”, December 7-9,
2011, Songkla, Thailand.

Shiro Saka (Invited) “Recent progress in non-catalytic biodiesel



51.

52.

53.

54.

production by supercritical fluid technologies”, The 6th Pure and
Applied Chemistry International Conference 2012 (PACCON2012)
Chemistry beyond Boundaries, January 11-13, 2012, Chiang Mali,
Thailand, p.141.

Shiro Saka, Harifara Rabemanolontsoa (Keynote) “Characterization
of various biomass species for biorefinery applications”, The 4th
AUN/SEED-Net Regional Conference on Biotechnology: Emerging
Technology for Green Engineering (RCBIO4), January 25-27, 2012,
Bangkok, Thailand.

Shiro Saka (Invited) “Technology innovations in biofuels and
biochemicals by thermochemical conversion”, January 27, 2011, King
Mongkut's Institute of Technology Ladkrabang, Bangkok, Thailand.
Shiro Saka (I —7 4 & — % — - Wf3E5%#&) “Current situations
and future prospects of biofuels development in Japan”, H & — %
F I (AT AVFE—] ¥ Y RI Y LA (February 14-15,
2012, Vancouver, Canada).

Shiro Saka, Tatsuo Hamamatsu (Invited) “Current situations and
prospects of biofuel development and policy in Japan”, Biorefinery

55.

56.

57.

58.

59.

60.

Conference 2012, February 27-March 1, 2012, Copenhagen,
Denmark.

WARNEHE (2011) /N4 40 7 7 4 F) =T 720 7 = 2 3G R
Wi b7 7a—F, V7=V EmAREFOXARRM AR,
S AZRIIFE A G FRE S, 2011459 H 16 H, #56.

WARKEHE (2011) BOMEEA ORAEYIE & 757 L XV TORED S
DFEE, H11ENA < AT, 20114511 H9H, KA.
W EZE, R - TAVF-HEE R E~NORYE, N T4
IF—~TROZANT—HEDD B NEYE~, APEFMIRET &
(Nov. 8, 2011, = VTR — V).

W E R, THRFIIBUITDLF Y UNRATAY =TT VIOV T,
SR 23 AR B2 IR - B A LR R B WS [F v v S 2D T A L F—
< 4= A M (Sep. 15,2011, 4R AE).

WG, B sA oy PERTAZ VY Y OHER, =Yy
AT il 4 (April 29, 2011, Hro 4 ¥ — A4 —).

WSS, HEE - =2 Y Y B oML Rk, Al ER
) —EE) T MRy - -T2 T LRS-
(July 8, 2011, i B R%).

- Advanced Nuclear Energy Research Group &R IR NVF -5 N— T

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

T. Kunugi, Visualization and Numerical Simulation on Subcooled
Pool Boiling, Proceedings of 4th International Conference on Heat
Transfer and Fluid Flow in Microscale (HTFFM-IV), 4-9 September,
2011, Fukuoka, Japan.

A M, mMERTHIEERFRE T 77 7 MF%, HA
Bl L2570 - RO A2, L, 20114811 .

BA M, YETT 7Ty MRERERE-TML v/ 74 Y
i S O B -, BRI e R T B LA BE ek v & —
BT YRTY A FHRERY, TR, 20114510 7.

J. Sugimoto: Current Status of Fukushima Daiichi Nuclear Power
Plant Accident, The 3rd G-COE International Symposium “Zero-
Carbon Energy 2011”7, Ajou University, Suwon, Korea, August, 2011.
A, REMEBEBFRIGORS, KK, #HI —A)—~<1 L
BROF v 74 ) Fil e oBd—, TEBEHREOLIN L = e
LOLANF—=VF)F%2HE2L] o RTT L, FHEERE, 2011
ETH.

J. Sugimoto: Current Status of the Fukushima Daiichi Nuclear
Power Plants Accidents, Symposium “The Role of Universities in the
Aftermath of the Great East Japan Earthquake”, Kyoto University,
July 2011. 1.

T. Yokomine, Application of Nuclear Power Plant Technology for Era
of New Geothermal Energy System, The 3rd G-COE International
Symposium “Zero-Carbon Energy 2011", Ajou University, Suwon,
Korea, August, 2011.

TR, BRIV F =R 112 X 2 E T I8 R o B 5 R B o A2 5
AR 21 MM TREGT 4 —F 4, 20114E9 H 19 H, LEER &
7V (Eil).

TR, [HETHKREZ N8R OREHEGE] HAR®E
FRAES B4R RS, 20114512 3 1H, RUREFH
FEBR .

F. Sano, T. Mizuuchi, K. Nagasaki, H. Okada, K. Hanatani, T. Minami,
S. Kobayashi, S. Yamamoto, S. Konoshima, S. Ohshima, Y. Nakamura,
K. Mukai, H.Y. Lee, L. Zang, S. Arai, T. Kagawa, T. Minami, K.
Mizuno, Y. Wada, H. Watada, H. Yashiro, N. Kenmochi, Y. Nagae, M.
Sha, S. Murakami, K. Kasajima, N. Nishino, Y. Nakashima, T. Mutoh,
M. Yokoyama, K. Toi, K. Tanaka, “Recent progress in Heliotron J
experiment,” 18th International Stellarator/Heliotron Workshop &
10th Asia Pacific Plasma Theory Conference (2012, Canberra) S1-4.
A. Kimura, “A brief review of Super ODS steels R&D and proposal
of irradiation experiments”, IAEA Research Coordination Meeting
(RC-1186.1) on Benchmarking of Structural Materials Pre-selected
for Advanced Nuclear Reactors, May 2nd-6th, 2011, Vienna, Austria
(Invited lecture).

72.

73.

74.

75.

76.

77.

78.

79.

A. Kimura, R. Kasada, N. Iwata, P. Dou, J. Isselin, J.H. Lee, S. Noh,
N. Oono, H. Je, H. Noto, Y. Himei, T. Okuda, M. Inoue, S. Ukai,
S. Ohnuki, T. Fujisawa, F. Abe, “Dispersion Morphology Control
towards High Performance Oxide Dispersion Strengthened Ferritic
Steels”, The 15th International Conference on Fusion Reactor
Materials, October, 2011 (Invited lecture).

A. Kimura, “Fukushima Related Issue — Hydrogen production
at severe accident—", OECD/NEA Nuclear Science Committee
Working Party on Scientific Issues of the Fuel Cycle (WPFC), Sixth
Meeting of the Expert Group on Innovative Structure Materials,
January 9-11, 2012, OECD/NEA, Paris (Invited lecture).

A. Kimura, R. Kasada, N. Iwata, P. Dou, J. Isselin, J.H. Lee, S.H. Noh,
“Improvement of Creep Strength of Al-added ODS Steels by Nano-
meso Structure Control”, 6th International Conference on CREEP,
FATIGUE AND CREEP-FATIGUE INTERACTION, January 22-25,
2012, Hotel Radisson Blu Resort Temple Bay, Mamallapuram, Tamil
Nadu, India (Invited lecture).

A. Kimura, N. Hashimoto, S.H. Noh, K. Yabuuchi, H. Noto, R. Kasada,
S. Nogami, H. Kurishita, T. Nagasaka, T. Yamamoto, M. Sokolov,
“Development and Integrity Assessment of Joints and Coatings of
Advanced First-wall Structural Materials”, The 2011 International
Symposium on Advanced Engineering, Pukyong National University,
Busan, Korea, 2011.11.10-12, (Invited lecture).

A. Kimura, “A brief review of Super ODS steels R&D and proposal
of irradiation experiments”, JAEA Research Coordination Meeting
(RC-1186.1) on Benchmarking of Structural Materials Pre-selected
for Advanced Nuclear Reactors, May 2nd-6th, 2011, Vienna,
Austria(Invited lecture).

A. Kimura, R. Kasada, N. Iwata, P. Dou, J. Isselin, J.H. Lee, S. Noh,
N. Oono, H. Je, H. Noto, Y. Himei, T. Okuda, M. Inoue, S. Ukai,
S. Ohnuki, T. Fujisawa, F. Abe, “Dispersion Morphology Control
towards High Performance Oxide Dispersion Strengthened Ferritic
Steels”, The 15th International Conference on Fusion Reactor
Materials, October, 2011 (Invited lecture).

A. Kimura, “Fukushima Related Issue — Hydrogen production
at severe accident —", OECD/NEA Nuclear Science Committee
Working Party on Scientific Issues of the Fuel Cycle (WPFC), Sixth
Meeting of the Expert Group on Innovative Structure Materials,
January 9-11, 2012, OECD/NEA, Paris(Invited lecture).

A. Kimura, R. Kasada, N. Iwata, P. Dou, J. Isselin, J.H. Lee, S.H. Noh,
“Improvement of Creep Strength of Al-added ODS Steels by Nano-
meso Structure Control”, 6th International Conference on Creep,
Fatigue and Creep-Fatigue Interaction, January 22-25, 2012, Hotel
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80.

81.

Radisson Blu Resort Temple Bay, Mamallapuram, Tamil Nadu,
India(Invited lecture).
S. Konishi(Invited), “Technical issues and strategy from TBM

to DEMO”, 10th International Symposium on Fusion Nuclear
Technology Sep.13, 2011, Portland, OR, USA.
S. Konishi(Invited), “Waste Biomass Conversion by Nuclear Energy”,

Presentations [EEf®

82.

* Scenario Planning Group ¥}V A7 NV—7

1.

Qi Zhang, Designing Methodologies of Energy Systems, G30
International master course, Jan. 17 2012, Kyoto University, Japan.

FRBE—, kA, FHEER, AWEZ, FHRIEERE, 203044 % T
DI F VA BIT B 3 A T EF & 2050 4F LU0 R ROV
F—YFUF, 7 a—,VCOE Y F Y F RIS, BB

3.

International Symposium on Emerging Nuclear Energy Systems,
May 18, 2011, San Francisco, CA, USA.

S. Konishi(Invited), “Fusion Deployment in the Future Grid And
Energy Systems”, 24th Symposium on Fusion Engineering, June
26-30, Chicago, IL USA, 2011.

Ko, TH234:12)116H.

AEEE =, ikwE, PHREL MUEZ, FRIGERE, 203044 % T
OBITAGYF VA, H6lZ m—r)V COE ¥ F U A+ M2,
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Fusion Reactor Materials (ICFRM-15), Hotel Charleston Mariotto,
Charleston, SC, USA, 2011.10.16-22.

173. R. Pippan, St. Wurster, H. Li, N. Baluc, C. Garcia-Rosales, H. Kurishita,
A. Kimura, A. Hasegawa, R.J. Kurtz, T. Crosby, M. Rieth, J.H. You,
“Recent Progress in R&D on Tungsten Alloys for Divertor Structural
and Plasma Facing Components”, 15th International Conference on
Fusion Reactor Materials (ICFRM-15), Hotel Charleston Mariotto,
Charleston, SC, USA, 2011.10.16-22.

174. Peng Dou, Akihiko Kimura, Ryuta Kasada, Takanari Okuda, Masaki
Inoue, Shigeharu Ukai, Somei Ohnuki, Toshiharu Fujisawa, Fujio
Abe, “Phase and Metal/Oxide Interface Structure of Nanoparticles in
High-Cr Oxide Dispersion Strengthened Ferritic Steels with Different
Titanium Contents”, 15th International Conference on Fusion Reactor
Materials (ICFRM-15), Hotel Charleston Mariotto, Charleston, SC,
USA, 2011.10.16-22.

175. Zinkle/Akihiko Kimura, “International ODS development program
and advanced blanket designs”, 15th International Conference on
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Fusion Reactor Materials (ICFRM-15), Hotel Charleston Mariotto,
Charleston, SC, USA, 2011.10.16-22.

176. R. Kasada, Y. Takayama, Y. Sakamoto, Y. Himei, K. Nakagawa, K.
Yabuuchi, A. Kimura, “Application of Nano-Indentation Technique to
Investigate Irradiation Hardening of Ion-Irradiated Fusion Reactor
Materials”, 15th International Conference on Fusion Reactor
Materials (ICFRM-15), Hotel Charleston Mariotto, Charleston, SC,
USA, 2011.10.16-22.

177.N. Oono, R. Kasada, T. Higuchi, K. Sakamoto, M. Nakatsuka, A.
Hasegawa, S. Kondo, N.Y. Iwata, H. Matsui, A. Kimura, “Irradiation
hardening and microstructure evolution of Ion-irradiated Zr-
hydrides”, 15th International Conference on Fusion Reactor Materials
(ICFRM-15), Hotel Charleston Mariotto, Charleston, SC, USA,
2011.10.16-22.

178. K. Ibano, Y. Yamamoto, S. Konishi,
facing components designs for biomass hybrid reactor: GNOME",
24th Symposium on Fusion Engineering (SOFE2011), June 26-30,
Chicago, IL USA, 2011.

179. Kenzo Ibano, Yasushi Yamamoto, and Satoshi Konishi, “Study of

“High temperature plasma

sputtering and redeposition behavior of wall materials by high energy
particle loads tests, PLASMA2011, Kanazawa, Japan, 2011.

180. Kenzo Ibano, Yasushi Yamamoto, and Satoshi Konishi, “Designed
features of the biomass — fusion hybrid reactor: GNOME”, 4th IAEA
Technical Meeting on First Generation of Fusion Power Plants —
Design and Technology, Vienna, Austria, June 8-9, 2011.

181. Kenzo Ibano, Yasushi Yamamoto, and Satoshi Konishi, “Neutronics
and coolants studies for the operational window analysis of the
biomass-fusion hybird reactor, The 3rd International Symposium:
Kyoto University Global COE Program “Energy Science in the Age of
Global Warming Toward CO2 Zero-emission” , Swong, Korea, Aug.
19, 2011.

182. Satoshi Konishi, “Sustainable Environment, Society and Energy
Technology”, Ko¢ University- Kyoto University International
Symposium on ‘Innovative and Sustainable Development”, Istanbul,
Turkey, Sep.9, 2011.
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Budget Allocation

FEEED

Budget Allocation in FY2011 (1,000 Yen)
Direct Expenses
Expense Program Scenario Advanced . Internationl Self-Inspection Total
Category i Curriculum Exchange .
Headquarters Planning Research . and Evaluation
Promotion

Equipment and facilities 3,000 0 0 0 0 0 3,000
Domestic travelling 1,000 200 0 700 500 0 2,400
Overseas travelling 17,600 300 0 0 12,000 0 29,900
Salary

Program-specific assistant professor 21,850 0 0 0 0 0 21,850

Researchers 7,660 0 0 0 0 0 7,660

RA 28,700 0 0 0 0 0 28,700

TA 750 0 0 0 0 0 750

Specialist administrative staff 6,100 0 0 0 0 0 6,100

Assistant administrative staff 2,600 0 0 0 0 0 2,600

Rewards 0 50 0 0 800 0 800
Program promotion 18,246 7,300 2,400 480 19,135 1,800 49,361
Young Researchers Group research 0 49,600 0 0 0 0 49,600

Budget Amount 107,506 57,400 2,400 1,180 32,435 1,800 202,721

1. Hired personnel: 4 program-specific assistant professors, 3 program-specific researchers, 33 RAs (Research Assistants), 3 TAs (Teaching Assistants),
1 specialist administrative staff and 1 assistant administrative staff
2. Budget incurred for the Secretariat is included in the Steering Committee (Program Headquarters).
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Editor: Takeshi Yao (Program Leader)
G-COE Secretariat, Graduate School of Energy Science, Kyoto University
Yoshida Honmachi, Sakyo-ku, Kyoto 606-8501, Japan
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TEL : +81-75-753-3307 / FAX : +81-75-753-9176
E-mail : gcoe-office@energy.kyoto-u.ac.jp
http://www.energy.kyoto-u.ac.jp/gcoe/
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