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and we proceed from the Scenario Planning Gr'oup, 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. 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, 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 foster these human resources. 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. This approach is expected to become a major feature of human resources
cultivation. We will strive 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.

There was only about a half-year period for the Global COE actual activities in FY2008, however, we had energetic
activities such as quick setting up the organization, recruiting program-specific assistant professors through an
international open recruitment, implementing the student’s interdisciplinary group research, implementing the scenario
planning research and the advanced research, establishing the advisory committee, organizing the kick-off symposium,

hosting or co-hosting the related seminars and symposiums, and preparing the GCOE education unit curriculum.
We present here an annual report of the Global COE in FY2008.
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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 year2100. 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. The Advanced Research Cluster, as an education platform based on research, promotes 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 targeted 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. 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) “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 quarterly newsletters 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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Fig. 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. Eight committee meetings were held in FY2008 as
shown in Table 2-1.

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. Group of Energy Scenario and Strategy Study was established where Committee of Scenario
Planning exchange information and ideas between 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 evaluated through regular discussions among members from industries and the
Global COE, 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 program-
specific assistant professors, purple annual wage system program-specific researchers, and black other researchers.
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Every member of PHC is a representative from each working committee, and this makes it smooth to transmit and
implement determinations of PHC.
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Fescamah DNE Tomoaki KUNUGI Atsushi FUKUYAMA AkioITO 1kuji TAKAKI  Yoshinobu YAMAMOTO LU=
Blue Promotional Staff IEA  Tohru MIZUUCHI Akihiko KIMURA Kazunobu NAGASAKI ﬁ‘é
W a
Green iC(_DEtPrfgprarfﬂ'Specfﬁc GES Takashi MAEKAWA m'm <
ssistant Professor 4
. 7 Atsushi FUKUYAMA fe)
» Curriculum Committee ] DNE Atsushi =
purple  CCOE Program-Specific IAE  Tohru MIZUUCHI  TetsuoSAKKA 3
m
Researcher RRI  KatsuhiroKAMAE 3
s
GES Graduate School of Energy Science JAE  Hideaki OHGAKI (:;
S

International Exchange

i Promotion Committee DNE Tomoaki KUNUGI
Research Reactor Institute GES MasahiroSHIOJI  Eiji MATSUMOTO Hirohiko TAKUDA TaroSONOBE

DNE DepartmentofNuclear Engineering

IAE Institute of Advanced Energy
RR

IER  Institute of Economic Research

Secretariat GES YasukiDOMOTO  Satoshi INOUE  Yorimi ASANO  Yuko YAMAMURA

EHE

saxipuaddy

Fig.2-2. Committee composition as of March 31, 2009.
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Table 2-1 PHC meeting record

The 1st Committee Meeting August 28, 2008
The 2st Committee Meeting September 29, 2008
The 3st Committee Meeting October 28, 2008
The 4st Committee Meeting November 26, 2008
The 5st Committee Meeting December 22, 2008
The 6st Committee Meeting January 14, 2009
The 7st Committee Meeting February 24, 2009
The 8st Committee Meeting March 18, 2009

K707 T AOBEAKGZK2-11CRT. GCOEHE L=y MEFRERE, KA7u7 I 2% LEToEE
DOERFHOBEIREEZITIHTH Y, MEARBESZEFHRLTVE, TORERE, AFEICHEDLLEREAA
YN—DREP SR EN, KTTF 5 22BN L T 5488 (T 30V F =R 28R, = %OV 5 — BT A0 58 0T,
AR R A% TR, FUFHRERT) 2 OB ZM T 5. GCOEEKO#s, &%, GCOEHE L= I
DEFHRE, TV —TWEDEYE, RAORM, #H, PD, BMBOAF, IEABRETFMOEREZITH . P20
EFIIRE2X1DL ) ICSHIOREERZ ML 72

WHPEE) O EBE DML, ¥ F ) ARRBRERIEMMERBERIVITI. P FHIAZTHAKE, Y-V FKENERS
V=T, GCOEHEL=y MIBIFAHFEDOHENRFBEN T IV — TIIEOEE 2179 o MM IELRE S
&, REWMENIGEY 9 A Y OEEEIT) o TARVT—4EE - BE, M ATAZANVF—, KB AL F—,
TR T T ANTF—DADDFET N =T o SNb, T, ¥ F U A RER L REMIITERE X IA D
RREFMT 2% EHEL - THEIT 5, COEYF ) A RESEMELOWER - BRI HHBE LT [
ANVF =T F ) F - EIEIFGER ] 2k Lz, BMRFHEZEHTLANVT -2 F) FO%KEZ RN 2D EE
MNZERA D &) KB R Y ) A REI, EAYRPEFL TR 2BEL2b 0T, @WcERR
BokatixlF, 77— NVCOEY T ) A RZBEBAVIRET HPMU— Fx v THRICZ AN F— ) F % 5
L, ShEYFI)AERICT 4 — Ny 7 LTw <,

A X253 LRARIE, GCOEHFL=y hOFEBLELT, HE7U T I4 - ) F 27 20KELE, ¥4
74 =V o4, EWN - gty —2 v gy 7O%ER, RADHEMEBEEEZIT) .

WHERE AT, ERRIOBIZEHERE & oSt - dilE, W7 V7 RWE T Y T b EAOER e B R Ok KAEE), R,
EWNY YR 20, HPOER, ML - EEH, GCOE = =2 — ADFIFT, MEEFMHEFEOMSME, SHEE~
DIEWRHEEEIT) o
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®2-1 HEAFZEFERR

F1MGCOEHEF L=y MEEZESA R 2048 H 28 H
2 GCOEHE L= v MEEZRHES | FK204E9H29H
B3N GCOEHEBE L=y M#EEHZTHS | FH20410H28H
F4MGCOEHF L=y MEEZRR PR 20411 H 26 H
5B GCOEHE L= v MEERAES | FH204FE12H22H
6N GCOEHEBE L=y M#EFZTHSL | FH214E1H 14H
FE7HGCOEHF L=y MEEZHEA R 214F2 H 24 H
8 GCOEHE L= v MlEHZHES | FH214E3H 18H

Open Recruitment

PN

In order to promote the Global COE program, application invitations for GCOE assistant professors and GCOE
researchers were advertised in international publication of Nature as well as the websites of Graduate School of
Energy Science (GES) and our GCOE program in September, 2008. One GCOE assistant professor was adopted on
October 1, 2008 and three GCOE assistant professors were adopted on November 1, 2008. In December, 2008, the
recruitment advertising was published in Nature as well as the websites of Kyoto University, GES and our GCOE

program. Total of two GCOE researchers were adopted on January 1, 2009 and March 1, 2009. Table 2-2 shows a list of
the GCOE assistant professors and the GCOE researchers as of March 31, 2009.

KT T AR HEET 272012, FH204E9 HIC 70— 3L COEME S L OWge B D %E R T 3L ¥ — R0
FeF RO GCOE D F — A R—DIZHIRT 5 & L B1Z, Naturef RICHEPBEAZEL, FHR20E10H1HIZZ T2 — 000
COEWI# 14, M1 H1HIZZa— NV COE#H3AEZHRA Lz T 72, PH204FE 12 HICIE RS, T AL F—
B2 R B OFGCOE D R — AR — VIZH ISR L, Nature 58 ECEIBSAZE 247\, P214E1H1H E3H1HIZ,
FNENER (Fa— NV COE) 1% %M L7z. FH214FE3H3IHIFEDO NH %K 221K T,

Table 2-2 GCOE program-specific assistant professors and researchers as of March 31, 2009
%22 GCOEHTEBHEFTEMRE (FM214%3 A 31 BHRTE)

Position Name Adoption date Assigned Committee Group
55 X% RHEHH RZER = TV—"7
GCOE Jae-Yong Lim October 1, 2008 Advanced Research Advanced Nuclear Energy
Program-specific |tk #%F& SERH204E10 H 1 H (& ICmifse SEkJE T
Assistant Professor
Taro Sonobe November 1, 2008 |Advanced Research, Solar Energy
GCOEfrEbh#  BHRRR SR 204E 11 H 1 H | International Exchange Promotion | KRy 6T # v F—

Masatora Fukuda November 1, 2008 |Advanced Research Solar Energy
i R SER204E 11 H 1 H |\ Ieimifse KEGT A0 ¥ —
Yoshinobu Yamamoto [November 1, 2008 |Advanced Research Advanced Nuclear Energy
1A 2 SER204E 11 H 1 H | weIeimifse Sk JE T

GCOE Qi Zhang January 1, 2009 Scenario Planning

Program-specific |3k #F SEHR21IETHLIH (YD F g

Researcher
March 1, 2009 Scenario Planning
GCOEf# &M %8 H |Utama Nuki Agya SERE214E3HIH () FHE
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%
qcaiional Activities

I Curriculum Design in GCOE Unit for Energy Science Education

IXRILF—RZ GCOEHBTIL=Y PAUF 1S5S LDIFER

Preparation of “Education Unit Overview and CO2 Zero Emission Education Program Course Syllabus”

[BEL=y MIERPCO2¥ULI v ¥ v a vEF7Tur 7 MEEEE] OVER

Aiming for a full-scale start of the Education Unit and the CO2 Zero Emission Education Program from April 2009,
the “Education Unit Overview and CO2 Zero Emission Education Program Course Syllabus” was prepared. The gist is
as follows.

HEL=y N CO2¥ULIvYavHEFETUT I LADFERAEAA»SORKN G BIEL T, [HEL
=y MEEKRCO2¥ULI vy varyEE7Ur I LBBEE] 21Ek Lz ZOBTRUTOEB)THS,

I. Registration for Education Unit #{H 1= FShIGEEF

(1) Those eligible to register for the Education Unit
By registering to participate, the doctoral students who are enrolled in the following departments of the
graduate schools can join this education unit while belonging to their current departments.

e 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

e Graduate School of Engineering
Department of Nuclear Engineering

1) #HEL= FBINBEEEE
TREOMFZER) - MR L T2 LR OREE, SNEEET) 2 LICk), BAEAEL TV
WEZERt - BRICHIBOF FARBE L=y MIBNTE %,
o IANF R R
I AV F =4 - BERAEE I
IOV F — LR AR L
IOV F — R AR E
IOV F — I RHEE
o TEFGER
JE A% LRI
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I. Research Support WF7E3Z#%

@
@

)

@
@
@

Those who had signed up for this education unit will be eligible to be appointed as GCOE-RA.

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

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 1.5 million yen a year per person.

HHELZ Y MBI L2 %1d, GCOEDRA L LTI SN2 k% 2 5.

BHIZ Y MIBNERLZE ], BHEREOZDOREIHT WK% 25 2 LHTE b,
BHETO7 T AR THBEZAVF - 37— (S V=789 | BEHICOVTE, 7 b— 7T S
NABFRAHITFIE D X, LE AR & — A4 72 ) FEREA 150 51 £ CHIET o

. CO2 Zero Emission Education Program CO2¥uxIv iy avyHE7ur7I A4

(1) Requirement for Completing the Education Program

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.

Y]

2)

3

4)

5)

6)

International Seminar on Energy Science I, I, I, IV (Including Group Research) (Each 2 credits,
compulsory 4 credits, maximum 8 credits)
Cultivate international and comprehensive way of thinking and views.
Advanced Research for CO2 Zero-Emission I, I (Each 1 credit, compulsory 2 credits)
Cultivate creativity, and independence.
Field Practice (Compulsory 2 credits)
Dispatched to places that have tense relationship with the public such as nuclear power plants, and
learn about the problems out in the field.
Research Presentation I, I, I (Each 1 credit, compulsory 1 credit, maximum 3 credits)
Research presentation at academic meetings.
Overseas Practical (1 — 4 credits)
Research or practical at International Institutions
Classes in English (Half term: 2 credits, quarter term: 1 credit)

) HETur 7 2ETEN
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#
1)

2)

3)

4)

5)

6)

BHEI=y MIBIESL, BEMENICTRORE 2S5 4B LLE (N, 2B9HN) 2B LH%
HIursaTHEREL, BTRELEZRITT 5,
FERsz i V¥ —t3IF— 1, I, I, V (FV—7WR2&t) (K2HA, SIB4HA, RASHA)
ERRH, WEWNREZY, R %HET 5.
BB T, T (% 1AL B2
AlyEME, BAVMEZEET S
74—V FFEH (2L
JF )5BS, e & SRR E FEOBICIRE L, MEZ IS E T 5,
Wizesesc 1, O, M (5 LHAL, U5 1HAL, 5ok 3 HAT)
PO BT BRI
HAMIHE (1~ 4 Hi47)
E B EERE T ORISR - WFE
PEEIC X o R 2L, 1/430 0 1HAL)



(2 Course period JEIEIIH
‘While enrolled in the doctoral program. Provided that course application for classes is done each year.

L RRIERE AR ML, REEZICZWAHORBHFEZIT) 2 Lo

V. Subject List F1H—%&

Subject Title International Seminar on Energy Science 1, II, I, IV
#H% Epz AV F—t3IF—1, 0, M, N
Place To be determined by the Advisor
i 7 FNA = DRET BT
Time International Seminar on Energy Science I : First semester of 2009
H i International Seminar on Energy Science II : Second semester of 2009
International Seminar on Energy Science II: First semester of 2010
International Seminar on Energy Science IV: Second semester of 2010
Participants will be informed of the details separately.
ERE AN F—t I+ —1  PFR2VEERN, B AVF—tIF—1 PR ERY
ERE AN F—t I —10 : PR22FEERY, EREIAVF—tIF—N : PR 224 R
FEIZ DT BB IEASE A% 5o
Instructor Academic staffs in charge of the Committee of Scenario Planning (Ishihara, Tezuka, Konishi, Unesaki)
HEY TRV AFHSMLHE AR, T, Al 585)
Credits 2 credits each (Compulsory 4 credits, maximum 8 credits)
Hifir F2HAL (WB4 AL, K SHAL)
Course The class will be organized with small groups (7-8 people/group). Students learn techniques and strategies
Description for the Zero CO2 Emission Energy Society through group discussions in English based on Problem Based
BHH AR Learning (PBL).
7T=-8%DIN—TIHHPNTCO2E UL v ¥ g Y TR VF KT OV CTHEFREE DY (PBL) 1235 3%
X B V= TR OISR O, EEH A TEEMNICR VOB BT 5,
Subject Title Advanced Research for CO2 Zero-Emission I, I
#HE% CO2¥uT3vya viRiEmmmAfIET, I
Place Not particularly specified
Wit FRlIZIRE L 2w
Time Advanced Research for CO2 Zero-Emission I : First semester
H Advanced Research for CO2 Zero-Emission II : Second semester
CO2¥uxzsvyda yideummmamige T @ ailll
CO2¥uxT vy ¥a YiREMmENFIIELN : A
Instructor Supervisor and academic staffs in charge of Advanced Research Committee (Ikkatai, Morii, Saka, Nakajima)
HEY FEHE B L OREMMIERZR S YUEE (—hHF, ¥ HE, HH)
Credits 1 credit each (Compulsory 2 credits)
Hifir B 1AL (52 HAT)
Course To conduct energy socio-economics research to evaluate the feasibility of the scenario and advanced energy
Description technology development research without fossil fuel while systematically coordinating with the Energy
BHH AR 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.

IANVF = F ) FROENSE & AR R & D 23S, T F ) A OFEBIWE R FHET 5 T AV F — - KR
FEEALOBIRIAAE L 2 WIE T AV F — BN ORI 21T 9 o ZF 4 BTN = OV & — FERENT 78 - L
Wafia Lz, [ArF =t -fEmsel, [HAETRIAVEF— (KRBT AV F—, NAFT ATV F—)
Wige] B LU [RERFITAVE -] 2L, ToRREd LILzCoO2turIy va YT AV F—
DA REICHET AR EAT) .
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Subject Title
FH%

Field Practice
74— R¥EH

Place On-campus practice: Research Reactor Institute (Kumatori-cho, Sennan-gun, Osaka)
e External practice: Scheduled at Nuclear Power Research and Development Agency (the Monju fast -breeder
reactor), Kansai Electric Power Co., Inc. (Mihama)
NG R IR OB R e ERAECT)
G R WIZERSERERE GREFEb A Lw), TR GER) Fx T
Time First semester (Intensive)
H On-campus practice: 3 days in August
External practice: 2 days in August to September
Details will be announced separately.
a0
FNEER 8HD3HIMH
FHFEF 8~ 9RIFTO2HHE
FERIZ DWW TIERIEIR T %0
Instructor Academic staffs in charge of Curriculum Committee (Kamae, Mizuuchi)
HE Y A F 2T AEHSMYMEE (B, KN)
Credits 2 credits
Hifi 2 Hih
Course 1. On-campus practice
Description Address experimental subjects related to fundamental reactor physics using the Kyoto University Critical
BH AR 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 and operation simulator. Additionally, in the field learning about the contents, issues, and future
prospect of the living together activities in the nuclear power plant area.
1. FNEH

T O/NUF IR CdH 5 AR E R FEEZEE (KUCA) 2 w7580 2 B B B 3 2 SRR IS
WA, SHICZHAEEREEWNSR L LA THOERIE 2179 . ERIE3HMT, W HILRLHE - Mk
EFFEmE oM 2 HBIZEFFOmREER (GRS ENE), 3HBREFHROERER 2179,
2. FHFEHR

JRFNFEEI O RS, gy I 2 L — 7|2 & 3 MR FEHE %M U AR ET O AR &I W TH S
T3, F7, RFNEEINCBT 2L EGEONE, 8 SHROBEREZFEMITFET 5,

Conference Contributions of Students
FEDEESNE

Table 3-1 indicates the contributions to national and international conferences of doctoral students.

FEIPAt D225

REBREHER ENOFEDORERIO—EZ K 31ITRT,

Table 3-1 Conference contributions of doctoral students / £3-1 Z4DESKE—E

Grade Name Schedule Destination Conference Presentation Title
AR EAi] H#2 1756 FRA FEFEH
Dresden | Thel3th International . .
. G . Phase Stability under High-Energy
D1 |5 HeH; 8/23 - 8/31, (Germany) 83@%‘323233 Rapidly .| Ball Milling in the Ti-O System Dye-
IZ ]E/ ?‘;')/ Materials Sensitized Solar Cells
Guangzhou High oxidation stability of biodiesel
D3 | g 12/ 22'(;0%2/ 6, (China) | 1CBT2008 as prepared by supercritical methanol
IR () method with lignin
; ECI fi .
D1 | Hedi 3/8~3/13, J eju (Korea) Ngnsct(z) Iilcirigrrlrf:tl?ircl Structure of Ti,0; prepared by
2009 B () Compounds mechanochemical synthesis
Mahendra V. 3/14~3/17, - B Characterization of the different parts
D3 Munusamy 2009 AT 0 59 I HAAM 2 of the oil palm
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Grade Name Schedule Destination Conference Presentation Title
AR EA] H A 1756 FR4 838 H
pg | Framila S | Al sl A & Fix 0234 &< AFRO (L
Tamunaidu 2009 = " 7
DI | hi SN | kil s HEAKM RS T E— IO ) TN 2L
Natthanon 3/14~3/17, N 2 B BN #OK 2 H W2 7 F AR o
D2 Phaiboonsilpa | 2009 B | RSOMARAHES R - AR Lk
Mohd Asmadi Pyrolysis characteristics of Japanese
. 3/14~3/17, - [N cedar and Japanese beech woods and
D2 %lllr;ul\f/lohammed 2009 Al 0 59T HAAM 2 their deionized samples at gasification
temperature
D3 g})a(l)r(ril‘l’?ihNdumlso 12/ 925(%/ 12, B BT aNT v A ERAE ’1{4‘};6‘3[ e;‘A{:ll:al Life Cycle Burden of
DI R Heth /285530 L | HARGIRA S 20094 Ti,0, 0 A # J A 7 LD
3/14~3/17, e 7 MERGKILI O % DRI
10/31~11/2, HAM R 21 BIFHE ) | AP IDOEIC &K 5 ¥ v A 1 @)in
M2 RS 2008 B | gp 11 Vlasov-Poisson /5 F£3X O Bl i 47
10/20~10/23 i Electrochemical behavior of a boron-
D2 |InE#HE 2008 AT [E] B 45 ik MSS doped diamond electrode in molten
salt containing oxide ion
10/20~10/23 i Electrodeposition of Silicon in an
D2 | Vi AR 2008 AT B 437k MS8 Intermediate-Temperature Molten
Salt
R T 10/20~10/23 A S Physicochemical properties of
D2 | &H&R ’ =l YRR MSS alkylpyrrolidinium ionic liquids
2008 containing fluorocomplex anions
; o 10/20~10/23, = TR A Physicochemical Properties of Mixed
Dz |EHEA 2008 W | ERSEMSS Alkali Metal FSI Salts
Pacific Rim Meeting on
D2 |mmEn 10/12~10/18, Honolulu (USA) Electrochemical and Solid- Binary mixtures of MFSI as new
S 2008 7 X’T‘) /ﬁ )Z\);t) State Science 2008 (PRIME | inorganic ionic liquids
=7 2008)
PN = 10/31~11/2, G H AR A 21 MEHE T | RAEIDOEIC X 5 ¥ v A4 1 s
D2 | ¥R 200 | IR g 13 Viasov-Poisson J5 Fisk o> Bl bt
2 A 12/2"'12/5, e — SEA A /‘\j_f/“ﬁl\j/“}l/ I‘@TE%COVO D
D3 Tﬁ“”ﬂZ}l 2008 %E’\%K %34@12"(/{ 7]-‘——77\nj-nlﬂiﬁ 1)_7_7‘&/{ yy_j] 1/‘_":/3 :/Ei%fi
! 12/9~12/11, The IUMRS International Electrochemical Processing of Silicon
D2 | AT AAE 2008 Al Conference in Asia2008 for Sustainable Development
. - < Development of a microwave AM
D1 | [ 12/ 820(}5 /10, RN %;8 L R reflectometer for electron density
profile measurement in Heliotron J
Boston (USA) TiO, Nanotube Arrays by using
Thitima 11/30~12/7, o 2008 Materials Research ZnO Nanorod Template through
D3 Rattanavoravia 2008 ’TZ t\/ Society Fall Meeting Liquid Phase Deposition for Organic-
(7 A0 A E%HE) Inorganic Hybrid Photovoltaic Cells
i . Organic- Inorganic Hybrid
p3 | Thitima 12/18~12/19, JEIH T %};ﬁgﬂ (;I a%:;né{ oet:(;:grﬁlilg;gaal Photovoltaic Cells based on TiO,
Rattanavoravia 2008 and Orgarr)ﬁc 5013; - Sell Nanotube Arrays Modified with
Various Dye
The 3rd Japan-Korea Bilateral | . .
Surawut 12/18~12/19, P TiO, Nanofibers-Comprised
D3 Chuangchote 2008 ALTLIH i X%r%S%Zﬁﬁ nSlgls.; ?girﬁsmzed Photoelectrode for High Efficient
D3 Surawut 11/30~12/7, BOSEOH ([{SA) 2008 Materials Research Fiber-Based Bulk-Heterojunction
Chuangchote 2008 7 X’T} Xﬁ ]/:\%) Society Fall Meeting Organic Photovoltaic Cells
=7
Dallas (USA) * The 3rd USJapan JIFT Tonization dynamics in Laser-matter
D2 |45FEE 11/15~11/26, r 5 Workshop interaction in short wave length
Rt 2008 yIR + 50th Annual Meeting of the &

(7 A9 HEKE)

Division of Plasma

regime

19

EMOTceOL

SE T

Apog wiaysAg

=
it
oH
&

7
)
w
@
=
a
>
>
a
=
<.
=
@
w

(BRI

uoiowouy abupyax3 |ouolpuIBiY|

- B RE

g
uolpN|PAJ pup UoIAdSU|-§[eg

Wik

L=

saxipuaddy

MaIAIBAQ winiBouy

SBIIAIDY |pUOININP]




(7 A HE%KE)

Grade Name Schedule Destination Conference Presentation Title
AR EA) H# 1756 FR% 58 H
o X Dallas (USA) .
vy 4L | 11/15~11/26, o 50th Annual Meeting of the
D1 i 2008 - 37 ; Z%) Division of Plasma Turbulence and transport
a7
11/15~11/26 Dan?[SfS%l)lsnn ‘ %Oili)srﬁoléS-Japan JE Ionization dynamics in Laser-matter
M2 | AR 2008 | 557 #—24y | - 50th Annual Meeting of the interaction in short wave length
(7 A1) h Ak Division of Plasma regime
12/1~12/5 ) AU MR Y TIBE BT
D3 | I doos | P W27 R 7 OL AUV 4 b
7 LA X AR
D3 e | WOSI0 L gy ISR ST TV ot o s e
1/8~1/9 ) . YU A D pFEBGETTT 1R AT
D2 | Wik LE SO ol e A Bin i KL AT O 1%
Sid e
Honolulu (UsA) | Pacific Rim Meeting on Electrochemical behavior of oxide ion
D2 | sl 10/12~10/18, Electrochemical and Solid- bord-doped di del dei
- 2008 £V | State Science 2008 (PRIME | O1 @ bord-doped diamond electrode in
(7 A0 A4 2008) molten LiF-KF-Li2O
Pacific Rim Meeting on . .
D2 | W 10/12~10/18, | FOMl O trochemical and Solid- Aallored Structure of Sibased
2008 KWV State Science 2008 (PRIME S by
(7 A0 A& 5E) 2008) Processing
= 12/3~12/4, . SRl A #IWVECRT T A~ OB
~ YN BRAATEIDOH:Z /2T v f aid
2 | GmE | VA0 | gy | NERTIERA0FRD gz viasovPoisson /i Fst oo Bl
= vallb—vav
P JEF AR & L) ANT e L —
~ YN I8
M2 kA | VB0 e | HERIIERNOERD Ly e 2vo0 s = 3
= L—av
Sxrywa L | 3/27~3/30 L H A B )22 2 2009 4E 4 Numerical simulation of the
D1 Sl 2009 HORHR YN - = interaction between Double Tearing
i = Mode and ITG turbulence
3/27~3/30, \ JOPN o~ Y UBALIC X B v o B
D3 | Ik L ho0d it HACERBSOEFES | 2507 0 F 1 PO R
Do | Y280 g maferamsorses  JUELERA LTS TN
Sheremetyevo | To receive technical I s
N ' . AM BCHEF o AR & BURETETHI R4
D1 | [ 3/ 11;00?5’)/ 31, . (Russiz . assistance HERh O Zhuravlev 141212 X % Bl
PEATTET | i LR Ee
~ . —a—hINWEy FT—=T 2wz
ps |k | WAL gy | BLTEAMAGDAS ¥ TV gvp T & 5 st KO TR
JE — 2RICHHEESH AT IZ X B BT —
; Three dimensional evaluation of
D3 | 11/29~12/4, g:il‘r,lvzlrll) International Conference on | parallelepiped flaw using amorphous
R 2008 A (B Sensing Technology 2008 MI sensor and neural network in
biaxial MFLT
_ ~ N SE 3P : S 7y He 77 =5
2 f we | SRS e o5y o A perrs | KIELED EROIEE O
Los Angeles
D2 |4 e 9/28~10/12, (USA) 18th Topical Meeting on The | Development of LiPb-SiC High
o B 2008 o# ¥ 1z | Technology of Fusion Energy | Temperature Blanket
(7 A A ARIE)
Los Angeles
D2 kb 9/28~10/12, (USA) 18th Topical Meeting on The | Compatibility of Material for
v 2008 o4 ¥ Lz | Technology of Fusion Energy | Advanced Blanket with Liquid LiPb
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Grade Name Schedule Destination Conference Presentation Title
AR EA] HAE 1758 PR FEFEH
12/1~12/5, ey [T G T AV F—05EEE, &Ik
D1 | emfs 2008 FHBE 25T I X< - RS SFA ESR 7 2l s
A FEie 3/4~3/6, . % 15m FEL & High-Power KU-FELIZBF 413 um TO I
D3 |4 Wik 2009 2 CEW R diation W72 HIZERL
D3 |& 2/ 52&)%/ T | spiili, #UBET | Research Exchange 78553k
D2 |Suh Min-Soo 2/ 52&)%/ T ki, AL | Research Exchange Wf7E55ik
. 3/28~3/31, S 5556 IS WA BALRE S | BRI EIC B 2 BIKE RSO
D2 |wk —f 2009 2 CE G ST ST
pi | T A ¥ =3 v 3/28~3/30, HOLCHS H AR 7115242009 44 | Effects of specimen size on the impact
Jav 2009 - s properties of welded A533B steels
NN 3/28~3/30, e HAB T )22 2 2009 4E 8D | BHERIHEALIL L 72 ODS i 0 Sl HLEK
D2 |/ #¥7¥ 2009 L RO
10/26~11/2 Tallahassee (USA) | The Fourth International MD simulations for defect properties
D3 L Wz 2008 FINY— Conference on Multiscale in -SiC under irradiation-Energetics
(7 29 24%E) | Materials Modeling of interstitial clusters Poster
T 12/4~12/5, | o o % BT SICHIRO S T 3 7 1
: IEEE International . . .
Mohammad 11/23~11/28, Singapore . Hybrid Offshore-wind and Tidal
D2 Lufter Rahman 2008 S UHE—L gggfeg;e’rf‘gi}?;lo?;l;t:énable Turbine Energy Conversion I
e e 1/10~1/12, 4 L —HF — PRI | PRI RIS X B Ok i e
D2 %k i 2009 BET ootk s He RSP & B
Dy | Mohammad | 3/15~3/21, Marseile (France) 2000 Hybrid Offshore-wind and Tidal
Lufter Rahman 2009 (77’;’“//; *;- ewec Turbine Energy Conversion I
3/16~26 Busan (Korea) |Research Exchange
D3 |4 d
&R 2000 | CRBEE) | B
. e e sy~ H Establishment of Experimental
DNE it 46 11/21~11/28, | HSEAR VY JENT, Egﬁ;ﬁ@%i’;‘i (_': I Database on Dam-Breaking Problem
K 2008 LT STass for Validating Interface Tracking
Methods
. e Y gr/lN) 7
DNE IN T 11/21~11/28, EPEE%K@J? iy, Egﬁ;ﬁ@ijji%itﬁg Numerical simulation on subcooled
M2 2008 # . NTHASE% > pool boiling
A VAR JEHR DR
DNE |\ e gayy  [12/16~12/19, ) e | R2BIRAERAN F2 2K (BT 7 — b - 77— Villl§IZBIT 55
M2 2008 A DAVEA AR EBEOBMEY I 2L —3a v
TRy A f\‘ .}“ 0) 5
DNE |, 4 3/23~3/25, o H AT )52 2009 K00 | 8 g AL TR 163 2 AR KR Y
D2 =V IN 2009 HHTHR L ORI
DNE 3/97~3/30 i ARG T-E % V7 MeV 2 4 b
D2 WK A 2009 HORUHR H AR 23 55 64 INIAE RO S | 3F — SRIS T B R 555 o0 BEL 1k I v A )
iF_
DNE SN BT 3/22~3/24, HOROR H ARG 71545 2009 4EFHF D YT = - 7°— VIS BE9 5 A
M2 2009 N & T B A O A AT
DNE | it g 3/22~3/24, BOECH HAR T 1)%444: 20094E%F O | UDV aHINZ U 72348 F 7 2850
M2 = 2009 N E FEILLET — 7 O
- 12/1~12/5, = fe K?ﬁ?%ﬂ‘ylf—ixc:lé?%?&ﬁ?Z:
. 12/1"’12/6, = RN /\ EE;%&FF \ﬁnf(ﬁl :i’ EE’J& Lo~ A
D1 |[df {8 2008 FHEW | H2BHT T X< - BEEEA fﬁ%(&ﬁ%’r@/\)% = RN

DNE: Department of Nuclear Engineering (Graduate School of Engineering), T.2*if e85 1% T 42511
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RA Program
RAJOJ5 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 Table 3-3, a total of 19 RA were appointed (among
these, 9 RAs were appointed based on the 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)

RAGMIE T 2 HaEE (Balid#£ 32) %, DTOFMEEHEICL ) S5AOFEEBICL VEHMEL, 5%0OAFM
TRGZ X072 B BB O 2 IR R HEAG CHRM L7ze R33ITRT I D ICEN19% (P, 7R A 12 X
BZERHNE9%) HH L7,

R SEAH ¢ AT H 25 23 CAET 100 B R

1. KAGCOE7u¥ =7 MADERLE

2. YPGB A E L COEERE & ERE

3. WFFEDIF RN & Ha S

4. TF7RgERk

(FFZEFERUCDOVTIE, 4 (FRZ GO TH L OER) 2 EE)

Table 3-2 Application form for GCOE-RA / £3-2 RAHFE
Applicant name
HE e
Research plan as RA
(Relation to GCOE Program
should be given.)

RA & L TOFEN%E
(S GCOE7uy =27 hE&d
B 3 EEA)

Comments by advisor

(In case of D3, submission
date of a dissertation should
be given.)

?Eﬁ#fcé @Pﬁﬁ
(D3 DA X =L Fw LA D
5 %mﬂ#ﬂ;ﬁ HELA)

Signature (advisor) Date of signature

REBHEY FXAEAH

Publications and others (Write the following items on separate A4 sheets of paper in order)
(1) Scholarly journal (including bulletin, transaction, proceeding)
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.
Authors (same order as publication), title, journal name, publisher, volume, year, first page to last page
(2) Presentations in international conference
Note: State oral or poster presentation, “with or without reviewing”
Authors (same order as publication), title, conference name, presentation number, place, year, month, day
(3) Presentation in domestic meeting
Note: ibid
4) Others

WigERR (LT ONETHIAR (A4) 1GiL, M)
(1) AlnEs RE -tk - 7uy—71 v 7 b &)
et DA % S
Yyt AR OREIGEF A D D DICIRD , REPGEFAD b DRLNEFITE 2 b DD E—Z IR
& —DJEF TR, %,%ﬁ% K4, BATHT, By, BEAE, BIRE - R E
Té%ﬁ(n@ KAy =Rl 2R, s ok z UG ) 3 -
L DN CR, BHIEIC N, WA, Rk LrAs, RCEE. B, ER N
VYRV LNFIIBI DI
Eﬁf%ﬁ

T

—~
Do
~

AN BB E KD
SR SRS

BRI
ﬁzlbl%\ﬁﬂﬁf\&f

aull
o

- &‘&ﬂ&sw

N
S



Table 3-3 Appointed RA List
(D1, D2: December 2008 — March 2009, D3: December 2008 — February 2009)

Hourly unit

Department Grade Name Research Subject price (Yen)
jocyironmentd | b1 | kosuketira | T smihels of photocaalys wing mechancal
ggirégilgental Energy D2 | Yusaku Nishimura g}éﬁt{‘%rcrﬁg&oilcla?%?‘ chélst;‘ol of silicon film by 2,500
Bundamental Enersy | py | enilmadera | Fsportanaels of e tubulent flow inide muckar | 5
Eudamenta Breres |y spinga aanabe | HiEh e psouton band spectrum detector o
Fundamental Enersy | 3 | osamu Yoshikawa | Experiment rlated o the ivention of sper by 2500
updamental Enersy |y pasatumitnoue | Soneoling formaton fpan fbrspuctureusing |
ggirglleggental Energy D1 | Shun Nakano f(lil?lrcrt?(l)a;ltéon between RNP receptor structure and 2,500
Eupdamental Enersy |y pponorHayashi | Gontolof nyme reation characorsies brsedon |00
Jherey actence and ' 1y | Kagumichi Yoshii E‘éﬁ%{%}?@%ﬁ?ﬁ%ﬁﬁfﬁf DD et ariented 2,500
%%%il?g'grévcig&?enm D3 81)%3}11111\1 dumiso Life-cycle energy assessment and analysis 1,400
poceyronmenid | b1y vunga T e
%cr)lcggg-.l;gns\;iireo;lcrgental D1 | Daisuke Miyazaki fli?)(rlrllliggir(li e(:)rfl tcig{lgggt(()irioxide emissions considered 1,400

) ) Elucidation of thermal decomposition mechanism
eI T ECE i Sl S R et L0
iomass
Eudamenta Breres |y shinnosuke Ieawa | Andisofharee diseharge behaor o letrode
Eundamental ENersy |y | inobu Matsuyama | Reoereh et o the heel plsma noclasic L0
glcliléiiglental Energy D3 | Yoshiyuki Takahashi §v§1§fnafrf£ e?;e nuclear power utilization in the global 1,400
Is*‘girétlileérélental Energy D1 |Takahiro Yagi E’{Viilenalrnc; aogne nuclear power utilization in the global 1,400
Koy Comversion | 1 st hibata | Re3grch on it ey enironment rom

Department of Nuclear
?é‘giﬁﬁi?;"sgchool of | D2 |MasakiHada Qynamics utiising femiosecond Xoray probe. 1400
Engineering)
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#£3-3 RARAE—E
(D1, D2IEFHK20FE12 B ~FK21E3 A, D3IEFHR20E12 A ~FR21E2H)

}%%ﬁ;%%% D1 | Hek é%;{%)vs Ui NAVAS 5 T X% 30 W AR 2500
O D2 Wk el A7 0 RIS 23 3 > WEOR - B 2,500
ﬁégz—ﬁﬁ% D2 | &% Wk %ﬁgg@;@ﬁb%ﬁc:%dwt&@é‘fﬁquﬂ@ﬂ“ﬁfﬁ 2,500
ﬁ;gz—%ﬁ% D3 |jEE R g%?gi@%ﬁ%ﬂﬂ%%ﬁﬂﬁﬁ@w FARZ MV 2,500
=Lk e M T IS T ORI 5 9080 07— 2500
%%%2_%% D1 1% B RNjng VT8 — Ok L BREDOHIBITERIIC BT 2 2,500
o3 b2 |4z M B0 05 2311 5 A LIBAE OB 2500
=3 kX T . BRIEY 2 & b L= =R ORI 2500
Ry | pg  DlaminiNdumiso 5 ¢ g gon G - ST BB 1,400
A AwS | DL |EKE AW REEHI A 5T 5~ BALR IR RN 1,400
imy ER D3 WA VF LA T Y 2REHERIFO ST DT 1,400
ﬁ;gg_%ﬁ% D2 R S ’\231;1//727%\;%@5?13@%%@ mER TV 2 1,400
gl D3 |l iz ff%?”ﬁ@%%ﬂi%ff o et B e 1,400
Shus DI | AK Ht% Ti:;ﬂ%@;@? b e e i 1,400
=3NS DL |®m e &ﬁzl$w# AR ot b ) 5 2288 1400
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Research Activities

I Research and Planning Zero €02 Emission Scenarios
YFUTHRE
I. Research Activities WFZEiGE)

In FY2008, the various published reports on Energy scenario, Strategy of technology, Technology roadmap and so
on are analyzed. The titles of the reports and the items are shown below.

REFZIZIN T TRESNZEMEO LAV F =T F ) %, Bk, Pain— N~y 72 E2ffE Lot e1ro
2o M EATSOMEELBLIVHBEITRHOLBY TH S,

Comprehensive Image #8a4X—Y

e World Energy Outlook 2007, IEA
e ETP2008 - Scenarios and Strategies to 2050
* CCS- A Key Carbon Abatement Option, IEA
e World Energy Outlook 2008, IEA

Our Pickups Y7 VUFREMRARTIL—T DER

e South East Asia Energy Scenarios

e Summarizing reported energy scenarios AT AN F—F Y FETINOHMD

e Strategic Technology Roadmap in Energy Field -Energy Technology Vision 2100, In Japanese
BRI AVF—Fiia— P~y 7HiEE

* Documents in Council for Science and Technology Policy #&&FH AR &5k

e Strategy Map of Technology 2008, NEDO, In Japanese #¢fiii&#&~ » 7 200SNEDO

Sector o 5—FIEE

Transform Sector  #zft R

e Examination of CO2 reduction scenario in Japanese electricity sector using multi-regional optimum power
planning model
% s B TR IR T E 7V & W 72 b S BT ERMIC B 5 CO2HII > ) + o st

e Strategic Technology Roadmap in Energy Field -Energy Technology Vision 2100- conversion sector, In Japanese
MEM T AVF—Hilio— F~vy 7—igifi o — < v 7

¢ Electricity Market Reform (IEA)

e Electricity Information 2008 Edition (IEA)

Livelihood Sector A (KJE, E#) #HBM
e Strategic Technology Roadmap in Energy Field -Energy Technology Vision 2100- conversion sector, In Japanese
HMEMZALVF—Filin— vy 7—RAESTFu— <3y 7
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e Drawing vision of 30% reduction in 2020, In Japanese

20204E D 30%HIIRE ¥ 3 ¥ 24l  ~FKEE - SEHIMIOWIK S ) F & BRI~

Industry Sector 3R
e Strategic Technology Roadmap in Energy Field -Energy Technology Vision 2100- Industrial sector
BERI AV —Fiia—F~y 7—EEIHFa—F~ v 7

Transportation Sector JEfiiER "

* Outlook of EST related issues in OECD OECD ® EST B3 D H ) A DR

e Strategic Technology Roadmap in Energy Field -Energy Technology Vision 2100- Transport sector
BRI AVF—Fiha — P~y 7—#E 0 a — N~y THAME 2 R L - iR A3 Co2h &k
W > ) & oRRE

Energy Resources I RILF—FRIEEE
Oil fi7

e Medium Term Oil Report 2007

¢ Oil Information 2008

Coal fhe
¢ Coal Information 2008 Edition

Natural Gas KKH A
e Natural Gas Information 2008 Edition

Nuclear Energy &1/

e Energy strategy in 21 century utilizing nuclear fusion, In Japanese
A &2 05 L 72 21 fisfd oo = O F — Bk

* Fusion energy, In Japanese H4gl#

¢ Nuclear Energy Medium/Long-Term Development Plan in China (In Chinese)

e Utilizing the CDM for the deployment of renewable energies in China

e Introduction and R&D road map for High Temperature Gas-cooled Reactor, In Japanese
F A AR OEA > F 1) F RO ZERS e — M~ v 7OGES

Renewable Energy AT F L F—

® Research on the change of food demand supply structure and land use in global scale by increasing bio-ethanol
demand, In Japanese
INAF LY ) — VTSR % ZRE L 72 ERBIE O AR ek G & R S 12 B3 % kg

¢ Deploying Renewables Principles for Effective Policies

Regional hiEkRIEETE

Japan HA&
e Cool Earth: Plan for Energy revolution technology, Agency for Natural Resources and Energy
Cool Earth = )V F — S Bl s, i+ L F —J7
* Outlook of long term energy demand, Agency for Natural Resources and Energy
Rz AV F—FmaEL, BHEL ALV )T
e Japanese Energy Whitepaper, Agency for Natural Resources and Energy
HART AV F— #2008, &L AL F—)T
e Aview of energy in 2030, In Japanese
2030 FE D T AV F —FHIEE

China
e Word Energy Outlook 2007 (In Chinese)
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o HEE ) GHE

e Nuclear Energy Medium/Long-Term Development Plan in China (In Chinese)
e Utilizing the CDM for the deployment of renewable energies in China

® The trend of small hydropower development in China

Southeast Asia W7 V7
e Overview of Renewable Energy Scenario in India

EU and USA Rk
e Canada_Modelling Toolsfor Energy Scenario Analysis

. Interdisciplinary Group Research 2V — ZWFSeiGEhH %

As for group research, students were divided into eight groups (A-H) and conducted studies under each topic. The
title and summary of each group is as follows.

GROUP TITLE

Group A | Approaches to a CO2 Zero-emission Energy System from our Laboratories, Campus, and University

Group B | Towards an ‘Eco-Household' : Eco-conversion, Eco-efficient and Eco-friendly Energy Systems

Group C | The Role of Decentralized Energy System

Group D |Independent, Secure and Sustainable Energy System with Zero-emission

The survey on the government policies in Japan, Korea, China for the reduction of CO2 and the effectiveness
of joint implementation

Group F | Advantages and Issues of Advanced Energy Systems

Group G | The Utilization of Waste Heat in Fusion Reactor for Production of Biodiesel

Group H | Corporate Strategy for Zero Emission Energy Technology

Group E

A~HEFTO8TIN—=TIZOWT I NV—=T5E%4T o720 H7N—THEOHEAB L OEHIFRLDOEBH T
H5bo

Group A |WFE=E, Fv 23X, RFIZBIFZCO02¥ELI Yy ¥ g Y TANF -V AT A
Group B | T AT s o, TaE TaRIANVF—Y AT A
Group C |JEEHIZ AN F - X7 L O%E

Group D | #h37, %4, FkinfEa¥orI vy a VI ALF—V AT A

GroupE | HA, #E, WENCBT S CO2HEHEIREE & 3k FEhi OB F 2B 3 % 4
GroupF |Gt A NVF -3 27 20K & ME

Group G |54 7 4 — ¥ WA BT RIS HEAOF

GroupH | ¥ox3IvyarzinF—HiiokFE g

Group A

Research Title;
Approaches to a CO2 Zero-emission Energy System from our Laboratories, Campus, and University

Abstract;

It is no exaggeration to say that one of most serious global problems in this century is global energy and
environmental ones including global warming and exhaustion of petroleum. It is true that citizens of the world become
more and more interested in such problems, but most of them still tend to waste energy unconsciously. Once the
environmental situation goes worse and more serious, we will not be able to overcome that and regain the original one
any longer. In order to hinder such a worst situation, the people interested in and studying energy and environmental
problems in universities should begin to tackle them and contribute from universities, leading other citizens.

Hence, our research interest was focused on the energy supply and consumption in Yoshida Campus, Kyoto
University. Firstly, each of us estimated the reduction of energy consumption or the compensation of energy supply
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from different standpoints: (consumer sides) computers for computational science, furnishings and experimental
equipments in laboratories, and common apparatuses in the whole buildings; (supplier sides) biomass and solar
photovoltaic energy as promising renewable energy based on inexhaustible solar energy. Then, we discussed all the
tasks by enumerating problems on each of them and considering the corresponding solutions from our own research
fields; agriculture, chemistry, computational science, economics, laser science, unclear engineering, end theoretical
physics. As above mentioned, we positively interpreted and made the most of the fact that all the members are
originally investigating something related to the global energy and environmental problems, but are engaged in quite
different research fields.

Our estimation reveals that about 85% of the electricity annually consumed in Yoshida Campus can be compensated
by placing Si solar cells on the roofs of the whole buildings. The remaining 15% may also be compensated by utilizing
the gas produced from biomass and introducing energetically more efficient apparatuses and the building energy
management system. We may be optimistic in the sense that the CO2 zero-emission energy system should be
accomplished at least in Yoshida Campus. However, many technological problems are still lying. Therefore, many
efforts must be devoted to making technological breakthroughs.

Group B

Research Title;
Towards an ‘Eco-Household' : Eco-conversion, Eco-efficient and Eco-friendly Energy Systems

Abstract;

Kyoto Protocol and Clean Development Mechanism are regulatory measures to curb global warming which
encourages and promotes clean and efficient energy to mitigate green house gases. However besides policies, only
realization and strong commitment from every household could give non-conventional energy the needed kick start.
The purpose of this project is to form a proper road map and possible incentives in combining eco-conversion, eco-
efficient and eco-friendly energy systems to accomplish a low carbon household which leads to a ‘zero emission
energy society’ . The eco-conversion, eco-efficient and eco-friendly energy systems are:-

1. Development of silicon or photovoltaics and artificial photosynthesis system eco-converts the solar source
to produce energy that can significantly reduce carbon dioxide equivalent to removing 850,000 cars from the
road.

2. The realization of new generation plants through eco-efficient improvement of reactor technology can lower
risks compared to fission plants whereby reaction can be controlled and radioactive wastes are not produced.

3. New eco-friendly biofuels are developed day to day in terms of feedstocks and conversion technologies. The
global biofuel scenario in the year 2020 could have a high green house gas saving of 68 metric tons carbon
dioxide equivalent.

Therefore, we would like to outline a road map which will be a guide to utilize the abundant solar energy, energy
efficient nuclear plants, eco-friendly appliances and liquid fuels that will save every household money and help cut
CO2 emissions.

Group C

Research Title;
The Role of Decentralized Energy System

Abstract;

The centralized energy system, as conventional power system, is designed and operated to transport large amounts
of power from the generation units, through the transmission system and distribution networks, and finally to
consumers. This energy system has some problems such as its cost, quality and local distribution. But, decentralized
energy system can significantly contribute to increase the overall efficiency of existing power systems and thus to
reduce CO2 emissions and costs. Taking into consideration the limited transportability of conventional centralized
energy systems, it is broadened to new application fields for innovative co-generation options. In the field of electricity
power, the proximity of energy supply and consumption decreases transport and distribution losses.
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Group D

Research Title;
Independent, Secure and Sustainable Energy System with Zero-Emission

Abstract;

To mitigate our present world’'s environment and energy problems, various clean energy resources such as
photovoltaic energy, nuclear energy, fuel cell, biomass, wind power and hydraulic power have long been of great
interest, particularly in the view points of CO2 zero-emission and alternative energy resources. However, in general,
utilization of each resource individually could result in some inevitable drawbacks and controversy in terms of
energy-supply capacity, its availability and/or accessibility, energy security and sustainability. Moreover, unavoidable
natural disasters such as earthquake and typhoon or even terrorism can cause serious troubles in most of the energy
utilization to be no more used. As a result, it is necessary to consider an energy system combined with various energy
resources that could be applied more efficiently and safely by taking the unpredictable disasters into account. In this
work, therefore, advantages and disadvantages of various clean energy resources will be compared and discussed. The
model of independent secure and sustainable energy system with zero-emission will be eventually proposed. We will
consider a fictional city in Japan where can be set the background of our study including the use of selected type of
energies and the disasters that could occur there.

Group E

Research Title;
The Survey on the Government Policies in Japan, Korea, China for the Reduction of CO2 and the Effectiveness of
Joint Implementation

Abstract;

Climate change is currently one of the most pressing environmental issues of our time, requiring urgent action
on the part of all governments and international community. Climate change is a long-term shift in average weather
conditions over time, including temperature, precipitation, winds, and other indicators, and can be caused by both
natural processes and human activities. Especially, we have known that humans are affecting the global climate
through the emission of greenhouse gases (GHGS): primarily carbon dioxide from burning fossil fuels such as
coal, petroleum and natural gas for energy and transport. Since then, and despite efforts to reduce emissions, the
concentration of the gases in the atmosphere has increased to a level where some degree of dangerous climate
change is now inevitable and unavoidable. It is necessary, therefore, for all the countries, including government
ministries, civil society and NGOs, to learn about the problem in order to deal with its adverse impacts. Established
under the Kyoto Protocol, the Clean Development Mechanism (CDM), one of concrete way to solve this problems,
intends to assist developing countries achieve sustainable development. In parallel, the scheme provides in centives
for industrialized countries to invest in cost-efficient greenhouse gas reduction projects in developing countries.
To understand how all of the government activities for global greenhouse gas emissions impact on our future
environment, it is important to learn more about the effectiveness of clean development mechanism. In this study, the
government activities for the reduction of carbon emissions in Japan, Korea and China were surveyed and compared
to each other. The CDM project as a collaboration activity for the reduction of CO2 emissions was also investigated.
The present state and problems of CDM in each country are clarified and the more effective availability of CDM as a
joint-activity is considered.

Group F

Research Title;
Advantages and Issues of Advanced Energy Systems

Abstract;
Advanced energy system is necessary to solve the current issues of global environment, especially for the CO2
emission which is main cause of global warming. In order to solve current circumstances, both development of
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alternative energy and increase of energy efficiency have to be carried out together. For decades, many researchers
have focusing on these subjects but potential issues are still remained. Advanced nuclear fusion is one of the most
effective energy systems for Zero emission society but assessment of environmental tritium behavior is required
because tritium will freely released while the operation of nuclear fusion plant. SiCf/SiC composites are considered
as enabling technology for advanced nuclear fusion system and aero/space propulsion due to the attractiveness and
potentiality for providing excellent mechanical properties in both high temperature and high irradiation environment;
but it still has potential issues in reliability and cost effectiveness. Solar energy and Hybrid Offshore-wind and
Tidal Turbine (HOTT) energy are also considered as a potential key energy system in both environmental and
socioeconomic areas. Clean fuel can be obtained with decomposing water into H2 by means of utilizing solar energy
which usually called photocatalysis process. Unenclosed HOTT can generate pure and green renewable energy which
can avoid many of the detrimental environmental effects and CO2 emission. Utilization of bioethanol as an alternative
automobile fuel can possibly contribute to zero CO2 emission, since bioethanol can be produced from a carbon fixed
in the form of biomass which is a part of carbon cycling in earth systems, resulting into zero CO2 emission society. In
this study, numbers of advantages and issues of each advanced energy system will be discussed.

Group G

Research Title;
The Utilization of Waste Heat in Fusion Reactor for Production of Biodiesel

Abstract;

With the development of industries and increasing of population in the world, which caused an serious
environmental deterioration with fossil fuels, such as global warming and acid rain etc. Thus, global environmental
issue that concerns the sustainable development of humanity is one of the most important issues in the 21st century.
From the viewpoint of new energy source development, fusion energy has been considered as one of the fascinating
new energy candidates because it offers a potentially unlimited source of energy for humanity. In addition, biodiesel
fuel is also promising for next generation energy system because biodiesel is pro-environments and without emission
gases of CO; and SOx. Typically, waste heat temperature is 50-60 °C in nuclear reactors. According to the international
thermonuclear experimental reactor ITER) cooling system design, the water inlet temperature is 100 °C and water
pressures are in the range of 3-4.2 MPa. Baking of in-vessel components to remove adsorbed impurities is carried out
at 240 °C (200 °C for the vessel). On the other hand, the temperatures needed for production of biodiesel fuel is 55-80 °C.
Therefore, the part of cooling system in fusion power plant can meet the requirement for the production process of
biodiesel fuel. The purpose of this study is to reuse the waste heat from the cooling system in fusion power plant for
the production process of biodiesel fuel.

Group H

Research Title;
Corporate Strategy for Zero Emission Energy Technology

Abstract;

International cooperative action has been started developing alternatives for fossil fuel to reduce CO2 emission
to achieve goal of Kyoto protocol. However it is still difficult for companies to invest in new energy because of high
uncertainty of future risk. This work aims on establishing a guideline to utilize renewable energy resources for
business. The guideline shows economically reasonable way to substitute fossil fuel with solar energy, biomass energy
and nuclear energy, which would realize zero emission society.
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Il. Scenario Strategic Research Committee TRV X—3F Y F - ERIEWISEZ

Energy Scenario Planning is required to seek opinions from wide and various fields. Therefore, the Energy Scenario
and Strategic Research Committee (Scenario Strategic Committee) was setup and those who are active mainly in
industries were invited to be members in the committee.

The first Energy Scenario and Strategic Research Committee meeting was held on January 28, 2009, and together
with explaining the objective of the committee, the future management policy was also confirmed. Hereafter, this
meeting is scheduled to be held twice a year.

IANVF =V F)AREH LTRIELS ERPOBREROLLEDVDH ), TOLOICEICEETIEHERI AT
LN EHE BB L, MREEEZLD LT,
BB AV F— U - IR X PR 21AE L 28 HICHfEL, BEZFHIIT L L & BITEH5BOEET
SRl L7z, SRISFE2HEERET 2 FETH S,

Table 4-1 Research Committee Member List as of May 29, 2009 / £4-1 HESA > /N—%F (FHK21%£E5H 29 BHEE)

Name R# Organization Fi)& Post/Occupation #B8% - 50k
Yoshikazu Nishikawa Research Institute for Applied Chairman
71— Sciences S
W A NG A 0 58
Professor Emeritus at Kyoto
University
WKL HIZ
Yoshinobu Iwaki The Kansai Electric Power Co., Inc. |General Manager, Research & Development Department
IS ESTL; WAL Favegan WrFE B FE W ZE B T8 T
Yasuhito Nakagawa | Sharp Corporation Division General Manager, Energy Technologies Development

H IR

¥ x — TR &

Center, Solar Systems Development Group

FFERASEATR ot AV ¥ —Hifibf e ik

Shigeki Isojima Sumitomo Electric Industries, Ltd. Chief Engineer, Materials and Process Technology R&D Unit.
TG A R ER T ERA S MEBATIETE R ZEAT Bk

Fumio Tanaka West Japan Railway Company Senior Engineer of Technical Research and Development
S 1R T H A e ettt Atk Department Railway Operation Headquarters

BEARFE Pl HA TR

Yasuhiro Fujii

Panasonic Electric Works Co., Ltd.

Director, Corporate R&D Planning Office

JiRHHERA Ny =y 7B THRASH R&D firili= = E
Hirofumi Fujioka Mitsubishi Electric Corporation Manager, Energy Device Technology Department, Advanced
BERIEL S SEBEHRR A Technology R&D Center
TR AIEIT T AV ¥ — 784 ZHAEE  FRER

Yoshihiko Nagasato |Asahi Research Center Co., Ltd. President
KIEHZ AW —F 1 ¥ — RN BAT R
Shigeki Hirano Osaka Gas Co., Ltd. Managing Director, CTO, Head of Technology Division
SPEP A KB A A kit WM B G Bl AT &
Yuji Sano Toshiba Corporation Power Systems |Senior Fellow, Power and Industrial Systems Research and
Viig - Company Development Center

HRESHAE HH A7 24 W - AP vy —H
Takeshi Yao Kyoto University Dean, Graduate School of Energy Science
NE i N IRV X —FHEAREER AFZERHR
Keiichi Ishihara Kyoto University Professor, Graduate School of Energy Science
A E— TR I AN F—FHAIIERE #d%
Tetsuo Tezuka Kyoto University Professor, Graduate School of Energy Science
FHE R SRR I AV F AR Ed%
Satoshi Konishi Kyoto University Professor, Institute of Advanced Energy
N2 B R N 2 = M ST €
Hideaki Ohgaki Kyoto University Professor, Institute of Advanced Energy
KIEERH HAHBK I AN F -T2 %%
Hironobu Unesaki | Kyoto University Professor, Research Reactor Institute
FHURGEAS TR SRR B
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Advanced Research Cluster

RERARI SRS

I. Energy Socio-Economics Research T3 )V ¥—¢tk2x - AWM N —T

(1) Drastic Improvement Measures of Energy Efficiency Incorporating Production,
Consumption and Waste Cycle
EE - HE - BEYM I EBURIRIVF—NEDRFNERORST
(Institute of Economic Research) Seiji Ikkatai

(REFRFTERT) — 7 kit

Implementation plan in FY2008
Preliminary study of the drastic improvement measures of energy efficiency that included the cycle of
production, consumption and waste was conducted.

Outcome summary

For a preliminary study in the start year, the Institute of Energy Economics, Japan was requested to summarize
the following three fields as “An Investigation Related to the Possibility of Drastic Improvement of Resource and
Energy Efficiency”:
1) organization of the existing investigative researches on the concept of drastic energy efficiency improvement,
2) case studies on the existing investigative researches on the possibility of the drastic improvement of energy

efficiency through the cycle of production, consumption and waste

3) case studies on “Efficiency Improvement Barriers and its Remedies”.

Outcome
[1] Organizing the existing investigative researches on the concept of drastic energy efficiency improvement
In this section, the following publications were identified as references that compiled existing researches, and
while organizing these summaries, the evaluation was tried from the viewpoint of energy efficiency improvement
possibility concept.
1) “The First Global Revolution” (Roma Club Report), Alexander King, Bertrand Schneider, Hiroshi Tasogawa
(Translator), Asahi Shimbun Publications, 1992 Publication,
2) “Factor 10" (Realizing Ecology Revolution) F. Schmidt-Bleek, Ken Sasaki (Translator), Springer Verlag
Tokyo Co., Ltd., 1997 Publication,
3) “Factor 4" (Doubled the Prosperity, Halved the Consumption), Ernst Ulrich von Weizsidcker, Amory B.
Lovins, and L. Hunter Lovins, Ken Sasaki (Translator), Energy Conservation Center, Japan, 1998 Publication,
4) “Natural Capitalism”, Paul Hawken, Amory Lovins, Hunter Lovins, Takamitsu Sawa (Translator), Nihon
Keizai Shinbun Co., 1999 Publication
5) “Japan Low Carbon Society Scenario” Shuzo Nishioka (Editor), Nikkan Kogyo Shinbun Co., 2008
Publication.
Additionally, while referring to these authors, the research progress status up until now on
1) Internal and external environmental accounting system,
2) Lifestyle and energy utilization efficiency,
3) Emphasis on end use approach
were compiled.
[2] Case studies on the existing investigative researches on the possibility of the drastic improvement of
energy efficiency through the cycle of production, consumption and waste
In this section, case study on researches involved in the method of energy efficiency improvement and
alternative method comparison related to various human activities such as transportation, food supply, lighting
and hot water supply, and services were conducted. Specifically, summaries on methods such as
1) Eco Rucksack,
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2) Food mileage,

3) Wood mileage,

4) Ecological footprint,

were compiled and the methods and indicators were studied in order to grasp the improvement of resources
and energy efficiency. Additionally, concerning the substantial decrease of greenhouse effect gas to handle
the climate changes problem, the concept and calculation methods of the “Carbon Productivity” presented by
McKinsey & Co., in June 2008 were identified, including analysis from the cost aspect on the significant rise of the
energy productivity. Furthermore, existing research summary on energy consumption comparison between each
type of alternate behavior in daily life, such as “how to dry hands”, “to fax or to mail”, “microwave or gas stove”,
“how to boil water”, and “e-mail energy consumption”, were compiled.

[3] Case Studies on “Efficiency Improvement Barriers and its Remedies”

In this section, “Negawatt” (Next Generation Energy Born from a Switch in the Way of Thinking), Peter
Hennicke, Dieter Sifried, Park Seung-Joon (Translator), Energy Conservation Center, Japan, 2001 Publication
was referred to, and introduced examples where the minimum cost plan was not endorsed because the people
way of thinking is hard to change regardless of the fact that there are examples showing that the cost required
to conserve energy is lower than the cost for assuring the supply increase, and from that experience, showed the
conditions for realizing the “Efficiency Revolution”. Additionally, the concept on “Supply Curve”, a method where
new energy is evaluated on the same scene was applied to energy saving technology. Furthermore, by referring
to the “Learning Curve”, a method where the possibility of reducing the cost by mass production is studied, it has
shown the possibilities for technologies considered as high cost and not feasible to be applicable by introducing
measures, such as in the example of solar battery learning curve where the cost is reduced to 82% when the
cumulative production capacity is doubled. In addition, concerning the popularity of the bulb-type fluorescent
lamp said to be economically proven, along with organizing the technical problems faced at its beginning, its
solution status and its popularity status afterward were compiled. Furthermore, the study on solar water heater
popularity holdup and the study on hybrid car popularity and its evolved form of plug-in hybrid car was shown.
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Solar Energy Research KBtT 3 )V ¥—HHMZE 7 NV —7F

(1) Improvement of Efficiencies of Organic Solar Cells: Development of Materials and

Novel Design of Device Structure
BRXEEHWOENR(LICHIF T~FHULVRFEEDIRST EEIRHR
(Institute of Advanced Energy) Takashi Sagawa, Susumu Yoshikawa
(T AV F =BT ger) B W, H)I &

Research Target in FY2008 ~Fh& 20 4 EEAF 78 H A%

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 develop some materials for such
organic thin film solar cells and designed novel device structures in FY2008.

D ARDOAREBRRG BRI LI 4 TORBELTDH ), ML OBIEDMEA SER N — X PR E
AN XY, R, KR 7VFT70, BICERIZX o=y by o=V ERE R S R LR S A
Do bo AZETIE, “RRALRZEDOHIBIZO LD S & 9 AR AR EROSFLZO I LT, HLVE
FREE ORI EMBIEZIT) S L Z HEEE T 5,

Research Plan and Achievement  HFZE5]1H] & B

34

We firstly made guidelines for development of novel donors, acceptors, and electrodes for organic photovoltaic
devices and tried to optimize and evaluate the fabrication process of single cell with commercially available
materials. Followings are main research achievements in the year of 2008.
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1) Molecular design of donors and acceptors NF—HLV7 7 72— D3 F5%ET

In order to develop novel materials with highly efficient light-harvesting properties and/or electron
transporting properties, we started to synthesize novel compounds and investigated the self-assembling
behavior and appropriate semi-micro phase-separated state. Particularly, we focused on the synthesis of
porphyrin lipid as a donor and fullerene Ce lipid as an acceptor and confirmed the formation of fibrous
assemblies (Fig. 4-1), induced circular dichroism, and so on. Photovoltaic properties such as the extent
of photoinduced current, carrier density, lifetime, and so on under the various conditions are investigated
underway.

FENRER R =V 2 VITE T DL BN MEOMEEZ DS LT, EB ﬁ@ﬂﬂ%%ﬁt
AT OME & TR BB L VBRI IEY) 20 TR GiEdntE) L2 3 7 T M EEIREE
ﬁ?é«<,ﬁﬁﬂ@ﬁmmﬁibtoa<t,F%—ttf@$»740zﬂ§t,77t7& kLT
D7 7=V Y CalREDERICHELZRY, MHREEEKEZEE LAY (K41, FHRCaME55E L 72
DT LT ERMR L. SNOLEHEBEILLAE EOBELEHIFHICE LT, HERS LW,

nanowire formed bundled structure
porphyrin part
lipid part : - =

H-like aggregation J-like aggregation
with R-chirality with S-chirality

porphyrin nanowire

Fig. 4-1. Porphyrin lipid can form a molecular gel in organic media through three-dimensional network formation with
chirally self-assembled nanofibrillar aggregates. / B4-1 FHBEHRTX I BCKEHHBHERESFDO=ZRTRY VT -7
FERICK U B FTFIVERRT BRILT « U VBE.

2) Development of electrodes BB #DBHF

We prepared ZnO nanorod arrays (Fig. 4-2) and TiO nanotube arrays for transparent and highly conductive
electrodes and applied them to hybrid type solar cells. Especially, hybrid organic-inorganic solar cells have
been focused on producing materials in the combination of metal oxide with high electron mobility and organic
semiconductors of conjugated polymers. In this sense, we demonstrated the charge injection efficiency of
hybrid solar cell consisting of poly (3-hexylthiophene) and (6,6)-phenyl Cs butyric acid methyl ester/ZnO with
and without N719 dye. After the modification of ZnO nanorod arrays with N719, short-circuit current density
of 8.89 mA/cm? was obtained, and it was 1.5 times higher than that of without the N719. The power conversion
efficiency was enhanced from 1.2% to 2.0% through the additional surface modification of the ZnO nanorod
array with N719 dye.
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Sk L EBEOBVEME BT R, LT ay K7 LA (K42) LB(LF5 v F ) Fa—
TTVULAZREL, N Ty F¥A4 TORMMEBELZEH Lz, £ IC, @EEEOSBEBILY & %o
TFOERLEEREZMEE TN A 7)) v FERERKGEMOERICHENZ H T Zn0 K% N7193 T
B8 L7222 RY GAFINVFETr) & (66) -7 VCa7 ¥ VBAFNVIATIVERERE LGS
DFEMTEA DRI EZ, NT19OETHBEHI L T WnIGaE L X L2455, N7195AIC X 0 i B w i
15 AL T889mA/cm? & 2 1), BHAIHIZ1.2% 5 5 2.0% LM L4 5 Z & LT E 72,

300 nm

Fig. 4-2. SEM cross-sectional images of ZnO nanorod arrays on the ITO substrate. The inset shows the top view of ZnO
nanorod arrays. / ©4-2 TOEWR LNDZnOF./ Oy K7L 1 OEIESEME%. ¥AIZ EH S R-HF.
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3) Fabrication and evaluation of single cell: Microwave treatment

TV EIVOHMAILT EFHii~~ 1 7 ORNLE

We tried to optimize and evaluate the fabrication process of single cell with commercially available compounds
and feedback the results for next design after FY 2008. Single mode microwave irradiation was successfully
applied to improve the efficiency of polymer solar cell based on poly (3-hexylthiophene) and (6, 6)-phenyl Cer-
butyric acid methyl ester for the first time. Treatment of 93 °C for 4 minutes irradiation was possible to achieve
the same effect as the thermal annealing of 150 °C for 6 minutes, proving this method superior for morphology
control under the mild condition. Energy conversion efficiency of 1.46% for untreated device was improved to
3.30% after microwave irradiation under the condition of A.M.1.5, 100 mW/cm? (Fig. 4-3).

L (BEED OMEZ WY v 7V VO AT &2 1TV, 155 7S5 % IR DU o 2%
FINET A =Ny 28852 LR L BY GAFIUNLFFTV) & (66) -72=NVCa 7 ¥ v
MBAFNVIATF VNS RER) v —KBEMICY V7 IVE— FO< A 7 0z BT 5L, =2
TEXDLTEebholze ThbE, B3°CTAnMOMmAIZLR~ A 7 aPEFHE, 150°CT6HMOET =—1)
7L REORERIEIATZ L2 E23bel), <4 7 aEREHIT X 5 TAM. 1.5, 100 mW/cm? T O 2R =
A31.46% 75 3.30% 2 F TWRSELT L TEL (K43),



Current density (mAlcmzj

0 0.2 0.4 0.6
Voltage (V)

Fig. 4-3. I-V characteristics of polymer solar cells (AM 1.5, 100 mW/cm?): as prepared without heat treatment (a), with
annealing at 110 °C for 4 min (b), annealing at 150 °C for 6 min (c), and microwave irradiation for 4 min (d).

X4-3 RUT—XKBEHOER-EEHHE (AM 1.5, 100 mW/cm?) : (a) #EBLL, (b) 7=—1>% (110°C, 49M) , (¢)
7=—=YU>%7 (150°C, 64 @) , LV (d) v 7 QKB4 5H.

(2) Design of the Artificial Photosynthetic Enzyme Driven by Solar Energy
KEAEHRATASHEROER
(Institute of Advanced Energy) Takashi Morii
(= AV F—F TR KA #

Purpose and results in FY2008
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

SAIIAIPY Y2105y

electrical utilization of solar energy. Before the development of the photo-driven oxidase, which was designed
by mimicking the material conversion process in photosynthesis, we aimed at the construction of photoelectric
transducers consist of light-harvesting antenna and charge transporter in this year.

DNA scaffold would be suitable for hole transporter because double stranded DNA forms highly organized self-
assembly and mechanism for hole transfer in DNA have been studied extensively. Ruthenium(II) complex was
an attractive candidate for light-harvesting antenna because Ru(II) complex was utilized as oxidant to probe DNA
charge transfer both spectroscopically and biochemically, and the absorption spectra of Ru(II) complex extends
over visible region. Accordingly, DNA-modified films tethering Ru(II) complex as a photoelectric transducer
were constructed by the hybridization of thiolated DNA immobilized on a Au surface with Ru(II) complex-labeled
complementary DNA. A stable cathodic photocurrent appeared immediately under the photoirradiation of the
modified gold electrode at 436 nm. In contrast, the photocurrent dropped instantly when the illumination ceased.
Additionally, the cathodic photocurrent increased sharply with increasing negative bias on the gold electrode.
This indicates that the photocurrent generation was controlled by a positive charge transport, i.e., hole transport
between the gold electrode and the DNA. Energy diagrams of the photocurrent generation in the DNA films are
shown in Fig. 4-4. The photocurrent process is mainly divided into four processes, that is, charge injection, charge
recombination, charge conduction along the DNA, and charge hopping to the Au electrode. In conclusion, we
succeeded in the construction of the appropriate photoelectric transducer consist of Ru(II) complex and DNA
scaffold because DNA-modified films tethering Ru(Il) complex exhibited cathodic photocurrent under visible
light irradiation due to photoinitiated hole transport through DNA duplexes.

SR 20 4F BERRSE B AR
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Fig. 4-4. Schematic representation of cathodic photocurrent generation along the DNA duplex, which is immobilized on a
gold electrode. A photosensitizer, Ru(Il) complex, and thiol group are attached at both 5-ends of the DNA.
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(3) Electrode Materials for Lithium-lon Battery with High Energy Density and High Power Density
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(Graduate School of Energy Science) Mitsuhiro Hibino, Takeshi Yao
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Lithium-ion batteries have already gained a large market share in the field of small-scale batteries and are
becoming increasingly important as an essential energy storage medium, in particular for utilization of solar
energy and other “new energies”, and further for any types of electric vehicles including hybrid and plug-in
hybrid ones. Our group has targeted to develop electrode materials for lithium-ion batteries in terms of syntheses
of new electrode materials and investigations of their basic electrochemical properties. In our recent studies, we
succeeded to fabricate a composite material of ferric oxide and carbon that was applicable to cathodes for rapidly
chargeable and dischargeable lithium ion batteries. In this study, we develop new electrode materials and examine
them from a standpoint of the practical application in which lithium-ion batteries are incorporated in photovoltaic
power generation system in the form of power storage device. To this, this year we have intended to establish
the fabrication method of a practical electrode sheet in the 2032-type cell using our newly developed materials.
Also we have continued to conduct a basic study on new materials in terms of synthesis, characterization, and
evaluation of electrochemical property. These results are described in detail below.

For the establishment of fabrication of electrode sheet for 2032-type cell: Using the (ferric oxide)/
carbon composite as an active material, mixing ratio of a conducting additive and a binder material to the active
material, thickness of electrode mixture and current collector foil, coating conditions (speed of applicator,
viscosity of coating paste) and drying condition of coated paste were investigated and optimized. Finally we
succeeded to construct the cell containing the electrode sheet of the (ferric oxide)/carbon composite, whose
discharge-charge performance was as high as expected from the result measured beforehand using a test cell for



electrode performance evaluation.

For basic research on the electrode material: The lithium intercalation property of cobalt vanadium
oxide CoVs;0s having tunnel space along the c-axis of the crystal structure was investigated. Lithiated samples,
LixCoV;0s, were structurally analyzed by the Rietveld analysis. From the linear variation in the lattice parameters
during lithiation, it was found that lithium was intercalated in the host compound CoV;0s for 0.125 < x < 0.5 in
LixCoVs0s. For x > 0.5, no change in the lattice parameters was observed, and an amorphous substance was
formed. On the basis of the variation in the interatomic distances between oxide ions, the cavity size and molar
ratio Li/CoV;0s, the site suitable for lithium intercalation was determined.
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(4) Preparation and Evaluation of Semiconductor Thin Films by Spray Layer-by-Layer Method
ATV —XEMEEZAWEIR b - (BRIZEEFXEEF T/ HEEROER & 5

(Institute of Advanced Energy) Yoshikazu Suzuki

(= AV F—FTERZEAT) $hARFEA

Targets and outcomes in FY2008

For dye-sensitized solar cells and quantum dot-sensitized solar cells, thin film processing on conducting
glass substrate for wide-area, low cost and low environmental impact have been required. Homogeneity and
good mechanical properties of thin films are also important for such a thin film. Furthermore, low (ambient)
temperature process is favored to apply the plastic conducting films.

In FY2008, we have studied on the preparation and evaluation of semiconductor thin films by spray layer-by-
layer (LbL) method. Titanate nanowire thin film was successfully coated on glass substrate by using spray LbL
method with controlling the thickness of tens of nanometers. (J. Ceram. Soc. Jpn., 117, 381 (2009)).

SR 20 4F FERIF 28 H A & B R
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KBFEWT AL AD—FETHH ATV —KEWAELEE T, KbE - KA EZE R &~ OIS 250
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T, KRBGEIZEXDERLZF I A= N F ) UAXY =% MSEBEBREATL—952LI12XD, $10
FIRXA=MNF—=F—DEARELDOF ) IAXY—HREERS L2 LRI L7 (. Ceram. Soc. Jpn., 117, 381
(2009)) -
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(5) Development of Low-cost Production Method for Solar-grade Silicon
AEEHASMAEY Y Y ORMBEEEDHAFMRE
(Graduate School of Energy Science) Rika Hagiwara, Toshiyuki Nohira
(= AV F—FHERTZERN AREEN, B PRz

Purpose and results in FY2008

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 electrochemical processing in molten salts for this purpose. In FY2008, we especially concentrated on the
electrolytic reduction of SiO in molten CaCl.. The plans of FY2008 were to conduct a detailed purity analysis on
the produced silicon and to device experimental setup which prevents contamination. Two types of SiO: contacting
electrodes were devised, in which only Si is in contact with SiO. (Fig. 4-6). By using these electrodes, SiO: plates
and tubes were successfully reduced to silicon in molten CaCl; at 1123 K. Metal impurities in the produced Si
were significantly decreased compared with our previous study owing to the adoption of the new electrodes and
a quartz vessel. It was also found that the remaining CaCl; and some metal impurities in the produced Si can be
removed effectively by using NH:OH/H.0./H,0, HCI/H20:/H-0 and HF/H20:/H:0 as cleaning solutions. Most
of the impurity elements were below our target levels which were calculated from the acceptable impurity levels
for SOG-Si and the segregation coefficients for the impurity elements.
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Fig.4-6. Photographs of new SiO: contacting electrodes. (a) A SiO: plate is sandwiched between single crystalline Si plates
and wound by Pt wires. (b) A SiO- tube is fixed to a polycrystalline Si rod. / K14-6 > U HiZEMEER. (a) >V Hikz BIES
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(6) Nanoprocessing with Femtosecond Laser Pulses for the Development of Efficient Solar Cells ﬂg
SNEABEHBEEOTHOT L MIL—Y—F/ TOEY YYD =
(Institute of Advanced Energy) Kenzo Miyazaki, Godai Miyaji, Kazumichi Yoshii §

(T AV F—BTARERT) EIRRE, =R, HH—fm

Objective and plan in FY2008

The purpose of this research is to develop a new technology of nanoprocessing with femtosecond (fs) laser
pulses, for the purposes of achieving a high efficiency of thin-film solar cells. The study in 2008 was concerned
with the following objectives: (1) One was to understand the physical mechanism of periodic nanostrcuture
formation on thin film targets that we observed for the first time with fs laser pulses. It has been found in our
previous experiment that the nanoscale ablation is initiated with the generation of near field (local field) around
small surface roughness. We intended to make clear its subsequent interaction process for periodic nanostructure
formation to develop a theoretical model. The experiment was designed to observe the most initial stage of
nanostructuring on diamond-like carbon (DLC) film with linearly and circularly polarized femtosecond (fs) laser
pulses. Based on the results, we tried to control the nanostructure; (2) The other was to demonstrate the validity
of a quantum mechanical theory for high-order harmonic generation from coherently rotating molecules, which

SAIIAIPY UDI0asay

we have recently developed. Especially, we have shown that HHG from aligned molecules is able to provide us g‘%g
with a new method for accurate measurement of degree of molecular alignment and rotational temperature. @ g '
Pk 20 AF EEAFZE H AR - FHim §T
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COBER, 5L —F— OV A TEMER S22 TH 5 OB AEMEIE (HHG) 12owT, BiMEL
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Results -
1) We have successfully made clear the following physical process for nanostructuring of hard thin films, which
consists of the bonding structure change and resulting surface swelling, the generation of near field on the W2
swelled surface, the initiation of nano-scale ablation, and the excitation of surface plasmon polaritons (SPPs). %?3”
This model accounts well for the characteristic properties of observed nanostructure and provides a good (%

agreement between the calculated nanostructure period and the observed.
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2)

3

4)

5)

Based on the physical model, we have demonstrated that the nanostructured surface can be controlled so as
to have a sawlike shape with obliquely incident p-polarized pulses.

In order to apply the present model to semiconductor materials, an experiment of fs-laser ablation has been
made for silicon (Si) substrate. The results have demonstrated possible formation of periodic nanostructures
on Si surface under some specific experimental conditions for ablation. The nanostructuring process for Si
was almost the same as for DLC or dielectric materials, while additional competing processes were inevitably
induced to restrict the nanostructuring.

On the other hand, high-order harmonic generation from coherently rotating N> and O: molecules has been
observed for different alignment angles in a pump and probe experiment using fs laser pulses. The results
obtained are in excellent agreement with those calculated using a recently developed theory. It is shown that
the polarization geometry and the alignment distribution play essential roles in potential applications to probe
electronic structure and dynamics of molecular systems.

It has been demonstrated that HHG can be used for sensitive measurements of molecular rotational
temperature in a thin supersonic gas beam. The results show the versatile applicability of this new method.
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2)

3

4)

5)
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(7) Evaluation of Interfaces for Solar Energy Conversion
KIRIVF—EEEEEEIFORE & T OF

(Institute of Advanced Energy) Tetsuo Sakka, Kazuhiro Fukami, Yukio H. Ogata
(AN F—BTAERT) EIET R, RA—5A, RBE¥4

Research Target, Plan and outcome in FY2008
PRC 204 FEAR SR H AR, AIFSEET I & R

Target fff5g H L
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Efficiency of solar energy conversion by a solid surface depends on microstructure and chemical component

of the surface. Evaluation of the interface in situ in the fabrication process or under actual use is important for
monitoring the processes and controlling the process parameters. In the present work we aim at the establishment
of micro-LIBS (laser induced breakdown spectroscopy) for in situ elemental mapping of photo-electrodes. In
this fiscal year, we tried to clarify the reason of the pulse-to-pulse fluctuation of the spectral intensity, especially
focusing on the instability observed in the analysis of an alloy in water.
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Plan W75t

We investigate the timing of the bubble formation by shadowgraph measurement under the irradiation, and the
pulse-to-pulse fluctuation of the emission intensity. Also, we measure emission spectra of the species ablated from
Cu-Zn alloy under water, and obtain calibration curve for the Cu/Zn ratio. Finally we investigate the error and
fluctuation in the resultant composition ratio obtained by using the calibration curve.
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Outcome H#:

The cause of the pulse-to-pulse fluctuation of the spectral intensity was clarified by the observation of
shadowgraph. The bubble observed in the shadowgraph showed fluctuation in its size and also in its shape after
consecutive irradiations. The laser breakdown in the bulk water or the fluctuation of the position where the
ablation initiates were observed. On the other hand, Cu-Zn alloy was employed to investigate the pulse-to-pulse
fluctuation of the component analysis in water. The model calculation assuming the Boltzmann distribution for the
population between the levels involved in the transition improved the pulse-to-pulse fluctuation. This is probably
because the fluctuation caused by the temperature instability is compensated.
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(8) Frequency-conversion of Mid-infrared Laser Pulses

hFEHAL—T—KRDOSE(E
(Institute of Advanced Energy) Chengpu Liu, Takashi Nakajima
(= ANV F—HTS#W7EH7) Chengpu Liu, Wl [k

Objective in FY2008  *F-ik 20 4F EEAF 2 H A

To synthesize new efficient materials for solar cells it is often useful to utilize a mid-infrared laser with short
pulse duration for the analysis, since the mid-infrared “photon” energy corresponds to the “phonon” energy
of the materials. It is, however, desired that the laser is available at more than a single wavelength: If perfectly
synchronized laser pulses are simultaneously available at different wavelengths such as the mid-infrared, near-
infrared, and perhaps to the visible region, the usefulness of a polychromatic light source is out of doubt.

One way to realize a polychromatic light source is to use frequency-conversion techniques such as second
harmonic generation (SHG), third harmonic generation (THG), and fourth harmonic generation (FHG)
processes, etc. If we initially have mid-infrared laser pulses at the wavelength of ~ 12 um, even the FHG is at 3
um and still in the infrared region. To produce shorter wavelength pulses, we have to utilize high-order harmonic
generation (HHG), which is possible if the initial mid-infrared pulses have sufficient pulse energies.

In this work we investigate the interaction of alkali-metal (potassium) atoms with mid-infrared laser pulses, the
purpose of which is to clarify at what mid-infrared laser intensity the high-order harmonic photons are produced

43

7z
[]
1%
[0]
Q
=
o
>
>
o
=p
<.
=p
@
12




up to which order with what signal intensity.
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Plan WFges1m

We employ a single-active-electron approximation and numerically solve the time-dependent Schrédinger
equation (TDSE) for the potassium (K) atom. To circumvent the computational difficulty we employ the one-
dimensional (1D) model. The HHG spectra can be obtained by taking the Fourier-transform of the time-dependent
dipole.
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Results and Discussions &%
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Representative results are shown in Figs. 4-7(a) ~ (c). The laser wavelength and the pulse duration are assumed
to be 3.3um and 110 fs, respectively, while the laser intensity is varied from 7 X 10, 10", and 1.4 X 10> W/cm?
In each panel the solid (dashed) line represents the result obtained with the soft-core (short-range) potential. The
purpose of comparing the results with the two different potentials is to see the effect of the excited bound states,
since the mathematical expression of the short-range potential has been chosen such that the ionization potential
is exactly the same with that for the soft-core potential, while there are no excited bound states.

Fig. 4-7 clearly shows the general features of HHG: There exists a clear plateau followed by a long tail. The
cutoff energy, Emax, is consistent with the famous formula of Emax=3.17 Up+Ip where Up is the ponderomotive
energy and Ip is the ionization potential, respectively. With the increment of laser intensity, the cutoff energy
naturally shifts to the higher harmonic orders. As we can clearly see in each panel of Fig. 4-7 we notice some
differences between the results obtained for the two different potentials, although the cutoff energies turn out to
be almost the same for the two potentials:

Firstly, the conversion efficiency for the soft-core potential (solid lines in Fig. 4-7) is much larger than that for
the short-range potential (dashed lines in Fig. 4-7). We point out that the intensities we have chosen correspond
to the transition regime between the multiphoton and tunneling ionization processes, and therefore there occurs
a competition between them. For the case of the soft-core potential, the existence of the excited bound states
enhances the ionization probability, which in return increases the recombination probability, resulting in higher
harmonic intensities. Secondly, the HHG spectra for the short-range potential reveal more distinct peaks than
those for the soft-core potential, especially in the lower order harmonics. Namely, the lower order harmonics
decay rapidly for the short-range potential, which is consistent with the perturbation theory. In contrast, they
are almost constant for the soft-core potential. Of course, this difference can also be attributed to the effect of
the excited bound states, since there are no excited bound states for the short-range potential. The last remark
concerning Fig. 4-7 is that the difference of the HHG spectra by the two different potentials becomes smaller



as the intensity increases from Figs. 4-7 (a) to 4-7(c). This must be due to the fact that the contribution of the
electron rescattering after the tunneling ionization processes directly from the ground state becomes more
dominant than that from the excited bound states as the intensity increases. We expect that the HHG spectra by
the two potentials become even more similar at higher intensities since the excited states play lesser and lesser
roles, although the difference originating from the different ground state wave functions still remains regardless
of the intensity.
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Fig. 4-7. HHG spectra of the potassium atom irradiated by the 3.3 um and 110 fs laser pulse at three different peak
intensities, (a)7 X 10!, (b)10'2, and (c)1.4 X 10'2 W/cm?. In each panel, soft-core (solid) and short-range (dashed)
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potentials are employed for the calculations. / K4-7 K&3.3 um, /VJLXEREIE110 fsD/NIV X & KRFICBE L 5EICE
SNBEEMANY M. FBEIL ()7 X 101, (b)10'2, (c)1.4 X 10'2 W/em?, £ETES (M) (£ 7 b 17 (GEIEE) K> v
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(9) Development of energy materials by use of MIR-FEL
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hFEABEEFL—Y—ZRAVEIRIVF—HHERRHRR
(Institute of Advanced Energy) Taro Sonobe, Toshiteru Kii, Kai Masuda, Hideaki Ohgaki
(Z AV F—FTAW7eRT) REORES, A2, HHE B, KiEIEH

Our research group aims at developing a novel evaluation method for solar cell materials by use of Our
research group aims at developing a novel evaluation method for solar cell materials by use of Mid-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 energy states of mid and sub-band, and life time and band-edges through
investigating a photoluminescence (PL) by UV-visible laser synchronizing a FEL laser, in order to understand the
correlation factors of surface stats and mid/sub-band structures of semiconducting materials for solar cells.

For the above purpose, we successfully developed the microwave material processing to control surface states
of wide-gap semiconducting materials such as TiO: and ZnO in cooperation with Research Institute for Sustainable
Humanosphere (RISH), and applied a patent in this year. In addition, a mid-infrared free electron laser (MIR-FEL)
facility (KU-FEL: Kyoto University Free Electron Laser) has been constructed for energy science in Institute of
Advanced Energy (IAE), Kyoto University. Lasing at 12um 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 13.2um has been achieved for the first time in May 2008. Now we are developing
the FEL beamline for chemical and renewable energy research by using MIR-FEL (5-20um). At same time, we
installed a photoluminescence (PL) measurement system with He-Cd laser (325nm/ 442nm), and have started to
measure a PL spectra for TiO; and ZnO. In next year, we are going to develop the in-situ PL measurement system
during FEL irradiation, and establish novel optical measurement methods of semiconducting materials as well as
solar cells to develop a high efficiency solar cell.
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Fig. 4-8. The observed FEL beam profile. Fig. 4-9. Photoluminescence (PL) measurement system.
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Il. Biomass Energy Research A A AL RNF—WEIN—7

(1) Characterization of Biomass Resources for Biofuel Production
BL2DINAFIAERDINA FBENDIFIE(L
1) Characterization and Potential Evaluation of Various Biomass Resources for Biofuel Production
Tl &2 DISA < ZAEROFEAL L N A FREANO R T ¥~ 2 v v OFFili

(Graduate School of Energy Science) Shiro Saka
(=2 F—FHEmrgeflt) W S
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Plan and Achievement in FY2008 ¥ 20 4F £ o 5l & Bl 4
Although various biomass resources are available for biofuels production, their characteristics affect the
properties of produced biofuels. Therefore in this study, basic characteristics of biomass resources were
investigated and their potentials were planned to be evaluated. In this year, chemical constituents of various
biomass resources such as cellulose, hemicelluloses, lignin, extractives and inorganic constituents were
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quantitatively studied and their chemical characteristics were elucidated.

INA FIRBE O HEPEIIIHE 2 DA A < ZAGESFIHTEETH %25, ZOFEIRTONZ 51 FEHIK E
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(2) Bioethanol INAFI&./—Ib
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1) Ecoethanol Production by Acetic Acid Fermentation with Hydrogenolysis from Lignocellulosics
MEZK - MR - KRB L2) 7 7 eva—AnbnTaxy ) — VAERE

(Graduate School of Energy Science) Shiro Saka, Haruo Kawamoto, Hisashi Miyafuji
(AN F—REurgeRt) W B, WARRHE, HEEAL

Plan and Achievement in FY2008 “F-h% 20 4 O F1 1] & 4

Compared to starch and molasses, lignocellulosics are difficult to convert to ethanol by yeast. Therefore,
innovative technology for ethanol production is widely anticipated for lignocellulosics. A two-step hot-
compressed water treatment process was, therefore, studied in this work to obtain a high yield of pentose,
hexose, oligosaccharides, uronic acid and fragmented products etc. from lignocellulosics. The obtained
saccharides and fragmented products etc. were studied to be fermented to acetic acid, which is further
converted to ethanol by hydrogenolysis. Consequently, a highly-convertible eco-ethanol production system can
be expected to be established with highly-effective CO2 reduction, compare with conventional concentrated
sulfuric acid process. In a study with buna wood, hot-compressed water treatment resulted in 72wt% yield of
sacchrides. Additionally, lignin was found to de decomposed to lower-molecular weight substances. In acetic
acid fermentation, hot-compressed water-treated products can be effectively converted to acetic acid by the co-
culture of Clostridium. thermoaceticum and C. thermocellum. In hydrogenolysis, ethyl acetate was found to be
converted to ethanol effectively. Based on these results, our proposed process would be better, compared with
conventional method by yeast in bioethanol production.

TG X 2 HEL & BERRFSEE, KRR EMAGDLELZ LIZLY), V77 2ibu— R % Efilf
THIARDEL, BoNTE#MEEE R E2 MBIy ) —VICEHTE I LB TX b, ZOREIEKDOH
BRI 3 - BERE SR I IR AL R EHIR A R O E, BERRFEEAC X 29l =8 7 — VA REDL DR
FHIELTWD, 73RN 2 72 ESALE T, BRI 72EE% (NI lba—2tLa—
ANR—=R) BEW L7z T2, )7 =0 OBRWN RS FALDFERR S N7z, BERRIEEETIX, Clostridium.
thermoaceticum & C. thermocellum DA ZNZ BT, WIE ORI B W) 2> & R =0 72 BERR AL E 2 4T 2. 5 0]
REVEDSRIE X 720 KFEALDIREETIX, EEMICHFRIZFVEZ LY ) — VN EBRTE LMD RB SRz,
CNODRERPS, BRI X B2IEREITHN, XD RIERW RN Ty ) — VRO REITRIE S N7z,

2) Prospect of Nipa Palm for Bioethanol Production
SR IROEDONA F I ) — VERET O A DRES
(Graduate School of Energy Science) Shiro Saka
(= AV F -2 W &M

Plan and Achievement in FY2008 Fi% 20 4FFE O F1l} & B F

The global bioethanol supply is produced mainly from sugar and starch feedstock. Sugarcane in the form
of molasses and starchy materials in corn and cassava contain high levels of glucose, fructose and sucrose,
are the easiest to convert to ethanol. Similarly, nipa (Nypa fruticans) is a non-threatened and underutilized
sugar yielding palm which produces rich sugar sap from its inflorescence continuously for up to 50 years. We
are currently focusing on comparative study of nipa sap produced in Thailand and Philippines with sugarcane
sap mainly on chemical compositions and bioethanol production. Nipa sap was found to have higher total



recoverable dry mass (17wt%) compared to sugarcane sap (15wt%). Ash analysis showed a group of different
dominating salts such as Na* and K* for nipa and K*, Mg? and Ca? for sugarcane. Fermentation trend of nipa
sap was similar to sugarcane sap with high yields of bioethanol (above 90% conversion). However, the presence
of inorganic elements in nipa sap is now being studied for its role in the fermentation to bioethanol.

Zo YV, Baiv v ru—7E e LICHAL, TOBNRIZT MY F E ORISR E AT S
7o, WA FITY ) VAREICHETH Do BRI ICHAET 2 720 ARG S BREM T Y /) — IV AE
FENAFTIAELTEHVWRT Y Y XY VEHLTWD, £2T, = /8% v OEREBIEE & BHHLK O 54T,
BHEO T ¥ ) — VEBEZ AL, N ATy ) —VERE LToOBMEEZRET L. ZO8%E, = v B
Y by F IR THEOSERENE C, EEREGE, = v 2R TNa, K%<, 4 b7 FETIEK,
Mg*, Ca* DLWV EDNHOLENIh o7z, T2y B O LY — VARESRIE, Y MY FELFEkED» -
770 BUE, = v SBHEHICE INA IR SO Y ) — VBRI T 5 BIZOWTHE 217> TV b,

3) Development of Highly Efficient Bioethanol Production Yeast Using Protein Engineering
¥ N LA TEC L RN, 8 ) — VRO B
(Institute of Advanced Energy) Tsutomu Kodaki
(T AV F—B TR N %

Plan and Achievement in FY2008 ¥ 20 4F- £ o 7t & Bl

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.
Although S. cerevisiae transformed with native XR and XDH genes from P stipitis can ferment xylose, its
ethanol production was not sufficient for application in the industrial bioprocess. One of the main reasons is
the unfavorable excretion of xylitol caused by the different coenzyme specificity between XR and XDH. In this
study, we at first developed the mutated XR and XDH by protein engineering and then the effects of mutation
were examined by transforming the mutated enzymes into S. cerevisiae. The change of coenzyme specificities
of XR and XDH by protein engineering has been shown to have the positive effects on the production of
bioethanol from xylose.
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(3) Biodiesel IN\1ZF«1—EIL
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1) High Quality Biodiesel as Prepared by Non-Catalytic Supercritical Methanol Method
RBEE TV 2 — WA X BIEED B DN F 5 4 — B IVEREL & 2 OB
(Graduate School of Energy Science) Shiro Saka
(= A F -2 W &M

Plan and Achievement in FY2008 Zh% 20 4EFE O F1 ) & B

Properties of biodiesel as prepared by supercritical methanol method were determined. It was found that
most of the fuel properties can meet the standard specifications except for oxidation stability of biodiesel
from oil/fat resources with high unsaturated fatty acid content. To evaluate oxidation stability of biodiesel,
biodiesel produced by alkali-catalyzed method was exposed to supercritical methanol. As a result, it was found
that after supercritical methanol treatment, hydroperoxides were greatly reduced for biodiesel with initially
high in peroxide value, while the natural antioxidant slightly decreased in its content. Therefore, supercritical
methanol method can produce biodiesel with better oxidation stability especially waste oils/fats. In order to
improve the oxidation stability of biodiesel, lignin was subjected to supercritical methanol treatment during
preparing biodiesel. It was found that lignin was decomposed to small molecular substances that have very
good antioxidation effect. Thus, the study proved that lignin addition provides an inexpensive and technically
acceptable way to improve the oxidation stability of biodiesel as prepared by supercritical methanol method
with satisfactory fuel properties.

PERDINA F T4 —BIWIREHI A & 7 — )V EWIRED S TV 7 ) il 7 &2 W T A 7 VI BOSIC X
DEGEEND, LALT VA ABHPERT L7280, N4+ 74 —BIVOSEEENPEY Thuv, €2 T,
MRS TN 7 4 — B VIREIDBECTE 2, BERR 7V a2 — VED G S, 12127 OBE )E
VENTz RUFETIEZOMEER TV I —WETREINE N F 74 —E VBRI O WT, ORI
AL, XD EVNA TR Z ST 2B S ORE ERAA TV S, TORE, B2 Y / —
WEETIE300 CLL N OBEESRM (728 21820MPa) TREFZRNA 74 — B VIBRER SN E 2 L 2
L7z i, @EEAWIIC X 1 hydroperoxides 237 S AL ERL WA AR T 5 — 1T, RIRDOPLEg{L
FNIbT LB L WD THL I EVRALNII kol 20 7= VHFEOKGTWE D PURR LA &
LCRIRETHDZ EDRHLN T,

2) New Biodiesel Production Process from Oils/Fats by Supercritical Carboxylate Esters and Neutral Esters
IR A NVAR VBT ATV /BT 27 VI X BHIED 5 DAL F 57 4 — X)L DRI

(Graduate School of Energy Science) Shiro Saka
(= A F -2 WK &M

Plan and Achievement in FY2008 Fi% 20 4FFE O F1 ] & p F

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 other potential reactants such as carboxylate
esters and neutral esters have been explored. The supercritical methyl acetate method; a non-catalytic
transesterification reaction between methyl acetate and triglycerides, evidently succeeded in producing high
yield of fatty acid methyl esters and triacin. Since triacin has very similar fuel properties as biodiesel, a mixture
of fatty acid methyl ester and triacin was demonstrated to be used efficiently as biodiesel. In addition, the
supercritical dimethyl carbonate method has also demonstrated that, without any catalyst applied, converted
triglycerides to fatty acid methyl esters with glycerol carbonate and citramalic acid as by-products. The by-
products from this process which are glycerol carbonate and citramalic acid are much higher in value than
glycerol produced by the conventional process. Without doubt, these studies could charter the path towards



exploration of novel and alternative biodiesel production processes for the future.
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WEEARNT 50 WVAVBIATVOWA, MY 7)) FRIEBHBAFVZATVE YT ¥ 2\ Ml
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DO IMfED EH WD DI I D Z L2 I L7,

3) Ignition and Combustion Characteristics in Various Kinds of Biodiesel Fuels
i DINAF T4 —BNVIRE DK - IRBEREIE
(Graduate School of Energy Science) Masahiro Shioji
(T AV F =R 7eRt) kB %

Plan and Achievement in FY2008 1 20 45 BE O 711 & pli

Among various alternative fuels available for the conventional diesel engine, biodiesel fuel (BDF) is the most
attractive. This research aims to provide the fundamental data of ignition delay and combustion characteristics
of BDF spray. Experiments were carried out in a constant-volume vessel under diesel-engine conditions to
investigate the spray developments, ignition delays and heat-release rates using several kinds of BDF from the
edible oil with different properties, together with the standard gas-oil for comparison. Although penetration
lengths of both fuels are almost same, physical properties such as higher density and lower vaporization may
retard the mixture formation of BDF at spray tip. Experimental results at ambient temperature lower than 800
K show that the fresh BDF has a longer ignition delay compared with the gas-oil, whereas the aged one has the
almost same delay, and that a small amount of IPA may promote the ignition. Those results may contribute for
consideration the optimal condition of design and operation in diesel engines fuelled by BDE.
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(4) Biomass Conversion to Liquid Biofuels and Useful Biomaterials
BIEINA R EBRINA RN DR
1) Biomass Conversion to Liquid Biofuels and Useful Biomaterials by Supercritical Fluid Technologies
R TR X RN A A REL L H RN A RO
(Graduate School of Energy Science) Shiro Saka
(= AV F =R 2eF) B B

Plan and Achievement in FY2008 P2 20 4F £ O ) & B
In this study, liquefaction of wood is being studied to produce liquid biofuels by supercritical (or subcritical)
alcohol technology. In liquefaction of woody biomass by supercritical alcohol, there exist characteristics such
as i) the obtained liquefied products can be directly utilized together with alcohol which is itself a kind of fuels,
and ii) various alcohols such as methanol, ethanol,1-butanol and 1-octanol can be produced from biomass
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resources. Therefore, by liquefying biomass with these alcohols, 100% biomass-based liquid biofuels can be
achieved. In this study, therefore, phenol species as a solvent were also used to liquefy the biomass resources
and its optimum treatment conditions were studied and clarified.
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2) Production of Biofuels and Biomaterials by Pyrolysis
BRI K 254 FERELE G N A A AR
(Graduate School of Energy Science) Haruo Kawamoto, Shiro Saka
(= AV F—FHEFZERE) AR HE, S E&EH

Plan and Achievement in FY2008 P& 20 4F BE O 1] & i 2

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. Wood gasification is a two-stage process which includes the primary
pyrolysis to form volatile and carbonized products and their secondary reactions. Softwood and hardwood are
expected to exhibit different reaction behaviors in this process, since chemical structures of hemicelluloses
and lignins in these species are different. With sugi (Cryptomeria japonica) and buna (Fagus crenata) woods
as a softwood and a hardwood, respectively, their different pyrolysis and gasification behaviors were clarified,
which include the greater gasification reactivity of buna primary char than sugi char, and different influences
of deionization [ex: gasification reactivity: sugi (increase), buna (not influenced)]. As for cellulose pyrolysis,
the reducing end-groups were found to have higher reactivities than other parts and cause color formation and
transglycosylation (depolymerization) of the glycosidic linkages even at such low pyrolysis temperatures as
200-240 °C. Furthermore, by using model dimers, radical chain-reactions were suggested to play an important
role in pyrolysis of lignin in wood. Wood polysaccharides were also found to affect the chain-reactions very
much and their influences were significantly different depending on their chemical structures.
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3) Biofuel and Biomaterial Production by Ionic Liquid Treatment
A F VWRIZ K 2N FIRELE N TR

(Graduate School of Energy Science) Hisashi Miyafuji, Shiro Saka
(T AN F—RPW7ER) ElAL, K &Y

Plan and Achievement in FY2008 ¥ 20 4F- £ O 7t & Bl

For production of biofuel and biomaterial, the treatment of wood with ionic liquid was studied. Wood was
found to be liquefied around 100 °C by the 1-ethyl-3-methylimidazoriumchloride. Cellulose, hemicelluloses
and lignin which are components of wood could be liquefied. It was also clarified that these components
were depolymerized and monosaccharide could be produced from cellulose and hemicelluloses. From the
study on the effect of reaction atmosphere on ionic liquid treatment of wood, oxygen was found to accelerate
the liquefaction of wood. Ionic liquid is thought to work as a solvent for chemical conversion of wood with
liquefaction and depolymerization.

INA FERERENA A MRORI#EE HIEL, KENA A3 ADA F VRO W TIRE 217 - 724
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4) Qil Palm (Elaeis guineensis) Chemical Characteristics for Its Efficient Utilization
T 77X ORI E ZOERFIH
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(Graduate School of Energy Science) Shiro Saka, Haruo Kawamoto
(AN F—FHER 7R W &M, AR

Plan and Achievement in FY2008 P& 20 4F & o i) & Bl 4

Oil palm plantation is rapidly growing especially in south-east Asian countries such as Malaysia and Indonesia
to produce palm oil. With this trend, huge amount of oil palm wastes are produced, which include trunk and
frond from the plantation site and mesocarp, shell, kernel cake and empty fruit bunch (EFB) from the palm oil
production. Efficient utilization of these various kinds of oil palm wastes is expected. In this study, chemical
compositions of cellulose, hemicelluloses, lignin and other minor inorganic cell wall components were clarified
first for these oil palm wastes. Furthermore, the products obtained by supercritical water treatment of these
materials were characterized chemically as compared with those from wood samples.
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(5) Framework Design for Biomass Utilization

N F 2 AFIRAOHIEERET

1) Modeling of Biomass Utilization in a Region and Framework Design of Autonomous Decentralized Energy
Supply-demand System with Biomass Use
HESHMI AV F—FER Y AT AL LTONA F < ZFHOE T VAL & HIEE %S

(Graduate School of Energy Science) Tetsuo Tezuka
(= AV F - 7ERH FIFEE R

Plan and Achievement in FY2008 Fh% 20 4FFE O F1l} & B F

This study aims to investigate the possible biomass-utilization system in a region, and to design the
framework for realizing the desirable system in future. Concretely speaking, the microscopic information
about energy and biomass utilization in a region is investigated by taking Kyoto City as a study area. And the
information about biomass utilization technology is also surveyed with the collaboration of the research groups
of GCOE project. The biomass utilization model is developed based on the information obtained through the
investigation. The important characteristics about the modeling is to include the microscopic and macroscopic
viewpoints about the energy and biomass utilization.ina region The robust framework design procedure will
be applied to the framework design for biomass utilization system in Kyoto City. In 2008, the concept of model-
based analysis was developed for renewable energy use, and the basic survey of biomass use in Kyoto City was
started.
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IV. Advanced Nuclear Energy Research BT V¥ -7 N —F

(1) Research on New-Type Nuclear Reactors and Accelerator Driven Subcritical Reactors
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FBRETIR - ihEREEREGFRIFHAARIT IV —T
1) Development of New-Type Nuclear Reactors
PRI (BRI, EHElE) ORsE
(Graduate School of Engineering) Tomoaki Kunugi, Zensaku Kawara

(TAAERE) D8R, sl

Plan and Achievement in FY2008 “F-h% 20 4 O &1} & 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. Measurement and analytical technology for multi-phase flow are needed as the fundamental
technology. In this study, measurements are taken for the temporal-spatial behavior of gas-liquid interface at
various two-phase flow regime by using two-phase flow experiment loop, and its experimental database are
used for development of high-accurate and high-speed analytical technology on multiphase flow. In this year,
experimental loop of large cross-sectional rectangular flow channel were set up for three-dimensional behavior
of bubbles, and measurement system for multiphase flow were sophisticated by introducing optical probe
system, flow visualization system with high resolution, etc. Numerical technology combining multiphase



flow and structure were being developed, and speeding up of numerical analysis for multiphase flow were also
investigated.
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2) Research on Reactor Physics of Accelerator Driven Subcritical Reactors
T 2 IR A s S5F o KR BRATE 78
(Research Reactor Institute) Tsuyoshi Misawa, Hironobu Unesaki, Ken Nakajima

(RHrgelein) =& B, FHREHEE, b

Plan and Achievement in FY2008 1 20 45 BE O FH1H & Bl

An Accelerator Driven Subcritical system (ADS) is expected to be a safety and innovative energy resource
for the future. In order to evaluate the feasibility and establish the technology bases on ADS, a series of
experiments have been conducted using a proton accelerator, FFAG, combined with a subcritical core of
Kyoto University Critical Assembly (KUCA). In the ADS reactor physics experiments, high-energy neutrons
generated from FFAG proton beam injected to tungsten target have been introduced to subcritical core
constructed at KUCA. High-energy neutron spectrum measurement by foil activation method, reaction rate
measurement and spectrum measurement by foil activation method, reactor response measurement at beam
trip / beam injection and sudden insertion of negative reactivity, subcriticality measurement by pulse neutron
method and source multiplication method and reactor Kkinetics parameter measurement using noise method
have been performed.
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FEEOBCEFHT AN T =R LTSN A IEGEREIREE R (ADS) OB ME% 5#Hili L, ADS
DOPMIEBZETT L2 HWE L, T2V F—uZRIFFAGI# 2 & B R AR B E (KUCA)
PG LZADSEE #1175 TWwWb, F204EE X, TRV F—ufZRFFAGHI# D ¥ — 2 R B
X RS AR IS (KUCA) ~O Y — Ak 2 9206 L, 0 o B) Bh o4 i 700 92 B & F2 0t ] ik 70 R
L35 LEHIC, KUCAITKRIGHIFHERRZMEE L, MR ERERFEBREZ LG L 72, S OERT
&, FFAGI#ZZ LD T =A% Y T AT 5 =7y MIUERESETHRETLIHZANT—HET %
KUCAIZHESE U 72 REE SRR ICAS S8, BUHMEEIC X 28 AV F— kA7 PVHlE, $ER
BB X 2 USRS AAME R TARZ PIVllE, E—A M) v T - U—AHARS X OEMAAORISEE
BAREOIF LIRS E, 79OV AR EB X O IR AR IS X 2 RERFENNE, PPMEE 2 & B Bk
INT X —F PR FERL 72

3) Development of FFAG Proton Accelerator
k1 n# 2% FFAG O Bl 5
(Research Reactor Institute) Yoshiharu Mori, Yoshihiro Ishi
(RFHREERPT) & |G, A

Plan and Achievement in FY2008 ¥ 20 4F & o 5l & Bl
The FFAG proton accelerator at KURRI is a chain of three FFAG rings; injector, booster and main ring. The
injector is eight-sector spiral focusing type of FFAG accelerator and the field gradient of each sector magnet
can be changed precisely for varying the maximum attainable beam energy of this system. The booster and the
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main ring are eight-sector and twelve-sector radial focusing FFAG accelerators, respectively. In the first ADS
experiment with the FFAG accelerator, the proton beam energy was 100 MeV and the beam was transported
to KUCA cores through the MCBT line which consists of many dipole and quadrupole magnets. The beam
intensity and quality at the KUCA core, which affect the ADS experimental results, depend largely on the
tuning of the MCBT line. In this study, a power supply system for the MCBT magnets has been improved to
increase the magnetic field stability. In order to increase the beam intensity of the FFAG accelerator in future,
development of charge-exchange beam injection with negative hydrogen ions has been also started in this
study, where beam optics for this scheme was designed, and some of the vacuum chambers and beam ducts
were fabricated.

B 7N # % FFAG O BHEAIZEIC BV TIE, FEMAEFRX - A5 FVE@EBAERB IO~V F a4 ViR
R L7z T FFAG# 2 TdH 2 AW HNEST ([ F v RX—=%) TOE =20 LT f v F—n 25
REDMGE, FFAGEY) ¥ ZI2BWTIZALF—100MeVETHHEL - E—2DFEY) ¥ 7FHh b5 ¥ — Lk R
(MCBTS%) ~OHUH L#%, £V r7aollishzv—20Y —Afi%R (MCBTR) it - KUCA~
DBADT=DDRBEEIT) LERH D, ZDHHMCBT Y — A% RTOY — A% FRIE, WRESK
TOE — AN EBROEGICERET S 7208 ICHETH S, AETIEIZ DO DOERABIFSOMZITH) &
EHIT, EHIT, ROV —AMBRICIT T, BAKHEA A+ V¥ — 21 X 2B A RO HFEITE % B
WL, 20D =2 FRFBIOLELRY - LHEY AT LORBZIT>72,

4) Development of Materials for Accelerator Driven Subcritical Reactors
T 328 2 1K Sy A B L0 A B B 5
(Research Reactor Institute) Toshimasa Yoshiie, Qiu Xu

(EFIRGEBRAT) FEMUE, & il

Plan and Achievement in FY2008 )% 20 4 £ oG] & J 2
In order to ensure the safety of accelerator driven subcritical reactor, it is necessary to develop the materials
which withstand the irradiation of protons with high energy. In addition to the displacement damage, material
degradation is also induced by helium and hydrogen produced by high energy protons. The purpose of this
study is to investigate the materials degradation mechanism experimentally. In this year, materials irradiation
system using the proton accelerator of FFAG in the Research Reactor Institute was developed.

IR AR O &R T 2720121, BT A NVF =BT REISROVHE OB LETDH
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(2) Research on Nuclear Fusion Reactors
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RESIFRERAI IL—T
1) Research on Plasma Confinement with Heliotron J
ANYF M YJIZES T T A< CADHI%
(Institute of Advanced Energy) Tohru Mizuuchi

.

(T AV F—BT20 580 KN F

Plan and Achievement in FY2008 P& 20 4E B D 1] & Bl
New diagnostic systems in the magnetically confined high-temperature plasma have been developed for
(a) electron density profile by introducing a microwave reflectometer and (b) impurity ion temperature and
the rotation velocity profiles by introducing charge exchange recombination spectroscopy (CXRS) system. A
newly installed power amplifier for the reflectometer increases the injected microwaves power from 10dBm to
20dBm, resulting that the detection sensitivity can be improved for 200MHz amplitude-modulated microwaves
of 33-56GHz frequencies. This makes the phase detection accurate, expecting that the electron density



measurement is more reliable. By using a high sensitive and time-resolved CCD camera the CXRS system
has a capability to improve the resolution of the rotation velocity more than several times higher than the
conventional one, aiming at precise estimation of the radial electric field being a key factor in fusion reactor
design.

On the other hand, to develop modules of an integrated code which is capable of performing hierarchical
simulation for plasmas in a non-axisymmetric fusion reactor, a workstation with eight cores has been
introduced. At present, we are developing several simulation modules for analyzing the neoclassical transport
and detailed MHD equilibrium of helical plasmas.
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2) Development of Integrated Tokamak Simulation Code
M7 EYI2L—Tvarya—FoOR%RE
(Graduate School of Engineering) Atsushi Fukuyama
(LAmEgedt) Ml &

Plan and Achievement in FY2008 % 20 4E B O FT 1] & B
In order to predict plasma performance and optimize operation scenario of magnetic fusion core plasmas,
self-consistent simulation of ion cyclotron heating and electron cyclotron current drive was carried out by
developing a numerical code which describes the time evolution of multi-species momentum distribution
functions precisely including the effects of Coulomb collisions between the particles species, and the install of
more main memory of the integrated simulation server has enabled simulations with higher resolution.
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3) Development of Compact Tokamak Fusion Reactor
St N H = 2 FHOBS

(Graduate School of Energy Science) Takashi Maekawa
(= AV F =R geRE) Al 2%

As a proof of principle study for realization of compact tokamak fusion reactor with no central solenoid, an
experiment to produce a spherical plasma torus by using microwave power has been conducted in the Low
Aspect ratio Torus Experiment (LATE) device. In addition, characteristics of the plasma have been studied by
un-isotropic pressure model parallel and perpendicular to the magnetic field.

HLY LA FEBWTa 07 VRGN~ 27 FRZHIBLT, K7 AXY + =5 ZEE (LATE)

KEICBOWTIA Z70FICEARIRT I A< b —F AR EREZHAEL 720 2512, EEHFENETIVEH
W C F DRGSR 1 % 3BT L 720

57

7
[v]
1%
(0]
Q
=]
f)
>
>
o
=p
<.
=
@
12




58

4) Fusion Reactor System Design
KR a2 7 5 0%GT

(Institute of Advanced Energy) Satoshi Konishi
(= AV F— B T20F5E0T) /N2

Plan and Achievement in FY2008 “F-5{ 20 4F- ] & R

The research plan in the fiscal year 2008 in the fusion reactor system design area intended the establishment
of design concept of energy system, and the preparation for the research activity to concretely design the
system based on this concept.

Accomplishments:

In order to implement the above plan, guidelines were made by the discussion with the scenario group as
follows:

e Fusion cannot expect large market share in Japan and significant contribution for global CO2 reduction.

e If fusion requires decades to be introduced, market chance in the developing countries will be significantly
smaller because market will be expanded and matured during that period. In order to make considerable
contribution, early energy production is needed.

¢ In the electricity markets in the world, competition with hydro, renewable such as solar and nuclear is
anticipated, and it does not result in the significant reduction of CO2 emission.

¢ Global fuel market has several times larger scale, and dependence on the fossil such as oil is higher,
therefore supplying substitute of fuel is expected to make significant CO2 reduction in the global scale.
Concept development based on the above guideline resulted in the proposal of “Fusion-Biomass Hybrid

System” that converts fusion energy to high temperature heat with liquid metal blanket, and synthesizes

hydrogen and fuels from biomass. This system is possible with current level of plasma performance, and

provides liquid fuel instead of electricity, that is quite unique in the world fusion community. By this concept,
we suggested that fusion can make significant contribution in near future as a substitute of fossil energy toward

CO2 zero emission. Also as a preparation for the practical design study from the next year, simulation codes

system for neutronics and thermal hydraulics were established.

These results satisfied the original research plan for the fiscal year 2008, and the outcome is so significant
that the contribution of the energy system concept proposed here would be an important part of the entire zero
emission energy scenario to be established by this GCOE project.
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(3) Development of Advanced Nuclear Materials
SERFAMERARIIN-T

1) Research on Thermal Diffusivity Estimation of Irradiated Ceramics
X7 3 v 7 RO RIS MG B3 5 iF g
(Graduate School of Engineering) Masafumi Akiyoshi
(LAmEgedt) KB

Plan and Achievement in FY2008 % 20 4F B D &) & Jfi 2

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. Especially, these
reactors are designed to operate at high-temperature to achieve higher generation efficiency or to actualize
direct hydrogen production, and ceramics are one of the candidate materials. Thermal diffusivity is one of
the most important factors for materials used at high temperature, but 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, 30MeV electron accelerator is used to induce defects to ceramic
materials at several temperatures, and then the thermal diffusivity of post-irradiation specimens is measured
to obtain relation between thermal diffusivity at the irradiation temperature and the irradiation temperature.
Specimens are radio activated with the irradiation, so all measurements are operated in radiation controlled
area at Radiation Laboratory, Uji campus.

In this project, sample preparation system was equipped by introducing automatic polishing machine,
that can form ceramic materials in high precision efficiently, and we have prepared specimens for electron-
irradiation experiments. Also we improved measurement system of thermal diffusivity to present better
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measurement efficiency.
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2) Improvement of In-situ Observation System of Irradiation Defects
W K€ DB Y AT A OYR
(Graduate School of Engineering) Hidetsugu Tsuchida
(LAF7eR)  HHFHK

Plan and Achievement in FY2008 P& 20 4F £ o 1) & Bl
Nowadays, positron annihilation method is widely used to investigate the irradiation defects, and expected to
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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. So, we have been trying in-situ observation of defects during ion-beam irradiation
using tandem accelerator in Radiation Laboratory, Uji campus. But still time resolution of positron annihilation
lifetime measurement is not enough good, and each measurement required very long time, so improvement of
the system is required.

In this project, the existing system that measure positron annihilation lifetime was improved. BaF: crystals
of scintillation detectors were changed to larger one to achieve higher detection efficiency. The irradiation
chamber was modified, and measurement layout using avalanche-photo-diode was arranged to achieve better
time resolution. This improved measurement system may present more detailed behavior of defects during
irradiation, so now we fix the setting of the system to obtain the guide to develop materials that was used
irradiation environment.

VAR, BB I IR R O RGRENT D 720Dy — )L & LTl AR 22T TB Y, BUHERET T
B R ORBS R FGZE 2 3T & 2 EMIfF S hTw b, Gk BEHEG I 2028 Tid, MR
B OKE % W VEREAGC X 0 REGZSEVRNT 247 > T & 7225, OIS T CoOXRMBBEHICE T 2H22121Z L A
bR TWiR, SO0, FIHBXBEERED Y 7 ha Uiz vz 4 F v ©— LB /K
FaE AIRFED Z DY 2 AT WD, L LAYS, BETHGHE CORBMERS T TIERl, F
72HEICIEF I 2 4 5720, BEORERPLETH 72,

PR 20 EE B O E Rl e R BEOR R %7572, BaF, ¥ v F L —3Y 3 YHili&O Y v F L —
Y—%XDRBOYLTHILICED, kL) MMRIFEZN LSS, FBHF v o —FHRL
BT NG 275 MFAF—=FIZLDMEDBEDOREDO LA T N2EETHILICED, 5HEED
M E&lATz, TNHICX ) BERRIRET %2 X ) SRECTHMITREE 2oz 2 6N, PO HMWILE
WTEI2e ¥V 54 LOBEBRETURBDOY AT ATOMWREIRET LTWARWA, SHBllEr*ELQLZ L
THRFBRBE COMERERS 2185 FETH 5,

3) Development of Advanced Oxide Dispersion Strength Ferritic Steels
SeESRIM R (F 2 A WAL R b)) OB
(Institute of Advanced Energy) Akihiko Kimura
(T4 F — B980T AR SR

Plan and Achievement in FY2008 ) 20 4E £ D E1 1] & i

Nuclear energy is one of the promising energy to reduce the emission of carbon dioxide near future. In this
research, innovative structural materials R&D is performed for applications to next generation nuclear systems
which require high-performance to structural materials. It is essential to elevate operation temperature of
the plants, which is controlled by upper limit temperature of the materials, to increase thermal efficiency of
the plants. In this research, advanced oxide dispersion strengthened (ODS) ferritic steels were selected as a
candidate of the structural materials of the next generation nuclear plants, because nano-sized oxide particle
dispersion has been considered to be effective to improve materials performance.

In 2008, Ph.D course students lead the discussion for developing ODS steels from a point of view of
requirements for advanced nuclear systems. Finally, it was concluded that one of the most important key
technologies for high performance of ODS steels are the size and number density of the oxide particles. Based
on the discussion, it is concluded that the R&D of ODS steels can be focused on the processing technology to
form nano-sized oxide particles in high density.

A research group of Japanese and Korean student worked together to collect scientific information by
attending at annual meeting of Japan Institute of Metals and Atomic Energy Society of Japan. Collaborative
research was carried out among Kyoto University, Korea Advanced Institute of Science and Technology and
China Academy of Institute of Modern Physics. The following symposiums and workshop were held:

1) Research group meeting on fuel cladding (Kyoto University)

2) Research group meeting on fusion materials (NIFS)

3) US/Japan Workshop on blanket structural materials (Kyoto University)



.

4)  Summer school on nuclear materials (Hakone)

Finally, a model ODS material was produced as a surveillance test materials on the bases of the above
research activities. The research group was well organized by students, and the objective of this working group
was clearly defined. Japan/Korea/China collaborative research by Ph.D students also started with the effective
support by professors of each country.

ARBEETE, CO2E¥R LIy Ya vy aF =+ UL e LT, RPN ANVT—oEsiReefi%
By B, ZhaiEs o2 572005 IR Z179 o

7T v NOBINEEY LI A0, HEMEOMH EREELY LA SELZ LA RTH S, KL
Tld, ETFIREMEOEBN LB L L THEDIT SN T2 88 EHIEH L, €OMHRE % Sk
PNCTREEMICIER S D Z ENMEETH 5 L IF SN TV A ESSM R L LT, /7 34 ZWALW iR
L xR L, ZORBIELFERT 5.

PEC204EEE L, EERBREOFENRLE LY, B#EIRTFH AT AIBITAMEEGZHREL, TO%
P2 S5 720 DEF LB 2T 572008 B X O Fh %2 X2 5 FM IOV THER L7z,
ZOFER, EEEREE 2 BACRL T O R A X R OB AMAET B 720, F 7 KT RIS
DXF—L bl tZTFHL. CORFRICHETE, TOMRICBITAHEEL LT, B> SIEEmELSE
HME 70t 20w, B X OFMHED 513 F 2 BT TR O %2 AL o) 72,

Wzeo BRI 8t 2 Mat§ 2 7200 77 Vv — 7 (@EE» S OR¥A24%5t) 2%k L, H
KIEFIFEZMER AR B L OHAREB R A VT —MESR G108 2.l b 3 2 GERRE 3 5
B0 DR IA B O IS B O TS a IUE U 72, BER W E D S oM EgE R & oM ED, 4
RN E I A AR T HEMICRME S 72, 72, ERD 5 FE L T 5 & E iR AR
KR p ERE AW BEIEZERT & OLFEFZEIC b P BINE &, /T ¥ 728 55T IR ZE o BUR IR
WDz UWTOEWN - N7 —27 a3y TEBMEL.

1) REHEEM R ZES IR

2) MEVGIEMORBRET e (R G R EEZERT)
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ORFEZEIY B, TOEHORDMENLFEE LT, 7 /34 A0tz BEBEIC5HSEsF /7
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Symposium (including GCOE seminar and co-host meeting)
YIRIIL (GCOE X7 —, HEZSEH)

1. Renewable Energy Asia 2008 & 4% SEE Forum, 11-14 December, 2008
204 12H11H-14H Renewable Energy Asia 2008 £ 554 MISEE 7 + — J A

Global warming is recognized as one of the most challenging problems for sustainable environment, particularly
in the Asian region. To counter this challenge the Asian countries are expected to pursue for the sustainable society.
Under these circumstances Indian Institute of Technology Delhi (IIT-D), SEE Forum, and Kyoto University Global
COE Program co-hosted an International Conference titled Renewable Energy Asia 2008 and 4™ SEE Forum Meeting
in New Delhi, India, during December 11-13, 2008.

PR 204E12 H 11 — 14 HICARGCOE 23, ~ FLEFRZET ) — K & it %2 B 2 7% - T\ 5 RENEWABLE ENERGY
ASIA 2008 & 4™ SEE Forum, (fift il 6 7 = & W ¥ — L B3 7 + — 5 A : Sustainable Energy and Environment
Forum) Meeting |2, FHRKZED O AR —#d%, KRBEIEMHIZ, FNEEEZASME L, A VF—FaEhmicH
TAHMREIET 2 LIS, KEEOFKERE LT, KEOBEEE 217w, 2HOT 7=ty ¥ 3T
WrgesEE 17 - 72

AR G-COE 71 75 A p3¥E 9 % SEE Forum 12 2006 4 @ 45 2 5] [F]B% SEE Meeting (Bangkok) 123\, HiEki
AL e AN F LR L, T 28I TR #EEXNL7-012, 7Y TRFEBICBITA%K
OB E E O R v v T —2 & LT8AE20%4DEFEHDTF, “SEE 2006-Expression of Intent on New Energy
Initiative” Z ERINL 722 L1205 F %o 43 M H Forum 2* 51X, AUN(ASEAN University Network) (ZHTE 3 % 21 K4~
IZIFO T, ZORFEOIIS, £ =2 v T 4 TOEBUTLEE % 280F - W9 - s - B0 4O 0FE L I,
BYRERY LD LA Z D T & 72 4 Il, 454181 SEE Forum 75 New Delhi THfi 211, “New Delhi Initiative” 2541
Eh, £ZTIE, &ENIHBIT % SEE Forum O . &, HADOLHMEIKAH KO bz, F72, H5M, 56
SEE Forum {2522 3 M, 5] X#i X SEE Forum X ¥ N— S8 LT, FHEZHEHEL TV L ko7

Inaugural Session (11 December, 2008 at 10:00-11:30 AM)

The conference was inaugurated with lighting of the solar lamp at the deity Saraswati, goddess of wisdom. In a
star-studded event, Prof. P. L. Dhar, Head, CRDT delivered welcome address, Prof. H. P. Garg, Emeritus Professor
of IIT-D gave an opening remarks, special address was made by Prof. Susumu Yoshikawa, President of SEE Forum,
A Video Address by Prof. Hiroshi Matsumoto, President, Kyoto University was also shown to the delegates. Dr. R.
Chidambaram, Principal Scientific Advisor to the Government of India flagging relevant issues and concerns in his
inaugural address setting the tone for the conference. He made a presentation on “Renewable Energy & Climate
Change” and raised issues to be addressed by scientific community. He highlighted that Biofuels, Hydrogen, Solar PV
should be emphasized along with nuclear as clean fuels to control the climate change. Keynote Address was delivered
by Mr. Deepak Gupta, Secretary, MNRE who highlighted that priority is being given to performance and cost
reduction of renewable energy devices to substantially increase share of renewable energy in the total energy mix. He
informed that MNRE has planned mission mode research for various renewable energy technologies and emphasized
on the need to work on upscaling of R & D. Dr. V. K. Vijay outlined the objectives of the conference and proposed vote
of thanks.
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Plenary Session-l (11 December, 2008 at 12:00-01:45 PM)

The first plenary session had opening presentation from Dr. Victor Reis, Scientific Adviser to the US Secretary of
Department of Energy on “Nuclear Energy and Global Warming” and highlighted the merits of nuclear technology
as an environment friendly alternative. A broader viewpoint of energy in terms of “Pure Zero Source of Energy-Myth,
Miracle and Might” was outlined by Chaturvedi Swamiji, Chairman, Ramanujan Mission Trust, and Chennai. Inspiring
facts about “Organic Photovoltaics as a Next Generation Solar Cell” was presented by Prof. Susumu Yoshikawa of
Kyoto University. Paper on “General Outlook on Energy” was presented by Prof. H. P. Garg of II'T-D. The session was
chaired by Prof. P. V. Indiresan, Former Director of IIT Madras & Chairman, BOG, NSIT, New Delhi.

Plenary Session-Il (12 December, 2008 at 09:00-11:00 AM)

The second plenary session had presentations on “Renewable Energy Policy Framework of India” and “Recent
Progress and Challenges in Sustainable Energy Development in Thailand” highlighting measures taken by the
Governments of India and Thailand. These presentations were made by Dr. P. C. Maithani, Director, MNRE and Prof.
Fungtammasan, JGSEE, Thailand. Dr. Rajeswaran, CTO from Moser Baer Photovoltaic Ltd., New Delhi presented the
active industry perspective on “Silicon-Based Photovoltaic Technologies”. The need to look at the two big Es, namely
Entropy and Ethics, without which the web of the other 5 classical Es of Energy, Ecology, Economy, Equity and
Employment cannot be solved, was emphasized in powerful presentations by Prof. P. L. Dhar, IIT-D. The session was
chaired by Prof. R. R. Gaur, IIT-Delhi.

Plenary Session-lll (13 December, 2008 at 11:30-01:00 PM)

The third plenary session had presentations on “Research & Development in Centre for Energy Studies, IIT Delhi”
by Prof. S. C. Kaushik, Head, CES, IIT-D; “Metabolic Engineering for Biofuels” from Prof. Pogaku Ravindra, Malaysia;
“Cooperative Research Activities in Asia at Ecotopia Science Institute” by Prof. T. Hasegawa, Japan; “Mainstreaming

Renewable Energy in Asia” by Dr. Pradeep Chaturvedi, IAAS, New Delhi, and “Financing Renewable Energy Projects”

from Mr. A. K. Khatana, IREDA. The session was chaired by Prof. M. S. Sodha who emphasized on practical Utilization
Aspects of Renewable Energy Sources.

Technical Sessions (11-12 December, 2008)

A total of 151 contributed papers (80 Oral and 71 Poster) and 12 invited lectures were presented in three plenary and
fifteen technical sessions besides the inaugural session and the valedictory session. Sessions covered diverse topics in
the area of renewable energy, including technological, social, economical, educational and policy aspects.

Technical sessions took place in four sets of three parallel sessions. A number of interesting studies were
presented on optimization of various renewable energy technologies, namely, biodiesel and bio alcohol production,
biomethanation, pyrolysis and gasification, solar thermal and photovoltaic, micro-hydel and hydrogen energy.
Studies threw light on social, economic and demographic issues in India and other Asian countries with reference to
entrepreneurship development in renewable energy. Many useful recommendations on policy on renewable energy
were suggested, including incentives for renewable energy usage and disincentives for fossil energy use.

Meeting of SEE Forum (11-13 December, 2008)

The meeting was convened to further discuss the research and education on new and renewable energy among
Asian Countries. The meeting brought together from 18 countries over 200 participants who are committed to that
objective. The meeting was co-chaired by Prof. H. P. Garg, Emeritus Professor of IIT-D, and Professor Susumu
Yoshikawa, Institute of Advanced Energy, Kyoto University and coordinated by Prof. V. K. Vijay of IIT-D.

The meeting focused on Human Capacity Building and Collaboration among Asian Countries toward sustainable
society. At the final stage, the proposal of SEE Forum Action Plan - 2009 was discussed. The proposal set forth the
further actions that will address among others: (1) Research issues, (2) Education and training issues, (3) Networking
issues, and (4) Project financing issues, toward the New Energy Initiative.

All participants agreed to take forward the following plan of actions:

1. To establish the SEE Forum at each country and the NOEs

2. To cooperate in the establishment of NECSE (Education) under Japan's leadership

3. To form the SEE young researcher/Student forum (Network)
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To establish the IJSEE (International Journal of Sustainable Energy and Environment)

To cooperate the 5% SEE Forum in Bangkok May 2009, and 6" SEE Forum in Yogyakarta in December 2009
To secure the SEE Forum funding

To initiate activities of Indian Chapter of SEE Forum - formed during the 4% SEE Forum

NS o

Fig. 5-1. 4" SEE Forum meeting at New Delhi, India. / ®5-1 Z—a1—7YU—TH#EIN/FEABSEE7 +—7J A.

II. GCOE Kick-off Symposium, 28-29 January, 2009
211 H28H-29H GCOEXF v 74 7Y Y ERI T A

Graduate School of Energy Science, Institute of Advanced Energy (IAE), Department of Nuclear Engineering, and
Research Reactor Institute (RRI) jointly organized the Kick-off Symposium of “the Global COE Program of Energy
Science in the Age of Global Warming - Toward CO2 Zero-emission Energy System - * , during 28-29 January 2009, at
Kyoto University Clock Tower Centennial Hall.

The chairman, Prof. Satoshi Konishi (IAE) declared the symposium opening. At first, Prof. Takeshi Yao (G-COE
leader) gave an opening address. Following this, Prof. Hiroshi Matsumoto (President of Kyoto University), Mr.
Hiroshi Yoshimoto (Director, MEXT), Dr. Kenkichi Hirose (Senior Executive Director, JST), Dr. Takashi Murata (Vice
Director, RIKEN Kobe Institute), and Prof. Yoshikazu Nishikawa (President, RIAS) made opening addresses.

In the afternoon session, with paying attention to the human- resource management and international relationships
toward CO2 Zero-emission society, Mr. Shinichi Akaike (Director, MEXT) introduced the “Policy for Science
& Technology and its Diplomacy in Japan”, and Prof. Hideaki Ohgaki (IAE) presented the G-COE activities of
international cooperation. Based on this information, the moderator, Prof. Keiichi N. Ishihara, invited 4 distinguished
commentators, Dr. Shuji Tamura (Senior Executive Director, IDES), Mr. Nonilo A. Pena (Chairman of ASEAN COST
sub-committee), Dr. Shigeru Sudo (Vice President, NIFS) and Dr. Akira Kawahara (Former President, AES]) to
encourage the G-COE program. Following this, Prof. Yuzuru Matsuoka (Leader, G-COE program of Human Security
Engineering for Asian Megacities), Prof. Shigeo Fujii (Leader, Global Environment Leader Program), Prof. Hideo
Nagashima (Leader, Kyushu University G-COE Program, Novel Carbon Resource Science), Dr. Kazuyuki Yagi (senior
researcher, NIAES), and Kaoru Sugihara (Leader, G-COE program in search of Sustainable Humanosphere in Asia
and Africa), introduced their research activities and programs.

Poster session (64 posters) was also took place by G-COE students. After that, reception party was organized and
coordinated by Prof. Yoshiaki Kunugi.

On 29" January, technical sessions by G-COE research clusters were held. Researching and Planning Zero CO2
Emission Scenarios (RPZCES, headed by Prof. Keiichi N. Ishihara) and four Advanced Research Clusters (ARCs,
headed by Prof. Seiji Ikkatai in Energy Socio-Economics, Prof. Takashi Morii in Solar Energy, Prof. Shiro Saka in
Biomass Energy and Prof. Ken Nakajima in Advanced Nuclear Energy) organized the technical sessions with inviting
eminent researchers. Finally, Prof. Yao gave a closing remark.
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On 30" January, as post meetings & seminars, Japan SEE Forum meeting (headed by Prof. Susumu Yoshikawa)
and 1%t G-COE Energy Seminar on mixed convection phenomena by Prof. J. D. Jackson (Manchester University) were
organized.

TR ST AV F —FHAWF 7R, = & OV X — BT 78 AT, LAmi7e R R 3 AR I, JE IR SE BT O 4 TR 1,
70— 3V COE [HEREIELRR D = ANV F—FFFri - CO2E¥ LI v v g v 2D LT DF v stk 73
RIY L EFHRRKFEHFRL ST, 2141 H28H, 29 HIZRMfE L 72,

WHFHOF -T2 7 LE=—TW, MIEZZ AT =BT AFRTEIRP R A E D, EREEMER
KL TNVBRGCOEM Y — & —H L AN F—FHAERE, ECITRAEHEBRARED S ORE DK, F|/A
R SCERR A B S HE R R ARG, NS A B R AR P, A R B LT ZE AT - O R ZERT E
i, VAR — IS HEHAAT T B R A 5 D BV O THE & THW /2,

28H P51k [CO2¥ T3 v g YEJUIMT 72 AME R & BB EAEE | 1SHENEH T, R — 3R
AR - A EOR R EBS AR T E A ERSR AL S £ 0 [FASE ORHFEATBUR & B EA ] LT 5 ZhE
WA THW 2%, KEEHI AVF B T2 8% L ) GCOE7u 7 5 A28 2 EEREH MM Shiz, &
NOOERE Z A EEE— T AV F =R RSz o & T, IR B ZEHMN S 4589, Nonilo A. Pena B F
7V T EE AR R B AR R GRE, RS R AR R, WRER H AR T IFASEE B
BEL, ANVHBRERTENENABDOHRE D SOARGCOENMEID T X ¥ b & THW 72,

gl&ked, ENOWRE - BB E LT, BMAK¥GCOETR T I A [TVT « AH YT 4 O NMLERRET
PR ] RARE FEILS) — & —, FUERREE [EREE~ R U X U b AMERERME ] BEIEAR S E, Uk a—
JNVCOE 78 75 A [HiRFER IR AR BIERIIT ) — & —, BIERBEHAMM e [RE R AV —F Ty o
7 M ANKR—1T) =¥ —, FHEKRY¥GCOE 7u 7 7 & [HAFHEBER I OSSR % B3 IS 7e it ] A2
MY — & — XD IEHfS s T bz,

GCOEHBFL= Y MIFIBT A4 ECMABIZEALRAY —ky T a v ERESN, TDHK, I LR EF
TR % AR I OBB A 2 i LB B oz bz,

29HIEZ Y F U AREMNET NV —T () —F— : AFE—T VX -8R 8d%), mOGmESIE s 5 A %
DI FNF =42 - 8B (V)= — @ = BEREEMET ), BAETRT A VY — (Kbt () —%— &
W ZIANF BT RTEIZ), "M ARV F— () —=F—  WEHT AT B2 gekt#dz)), el
FHZANE— (V=% — G B FRERIEIR) TENENELLBEHEEZBEL, W 2EARH
bz, mEIC, NREEGCOEMMNY) — % — X ) HEOFEI RSNz,

T/, 0HIERANAA - I F -2 LT, HI B AN F -T2 8% 25K % % O % Japan SEE
Forum % V. #4i&3 & B L O], D. Jackson ¥ ¥ F = A ¥ — KFEIFZ I X LR mEE I F—2FE S iz,

Fig. 5-2. Kick-off symposium photo. / K15-2 Fv 9 F 7L RI I LERTE.
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. 1t GCOE Energy Seminar, 30 January, 2009
211 H30H H1PGCOEZANTF—tIF—

As a post seminar of the G-COE kick off symposium, the first G-=COE Energy Seminar was held at Clock Tower
Centennial Hall, Kyoto University on January 30, 2009. Prof. D. J. Jackson of Manchester University gave one day
seminar on fundamentals and state of the arts of mixed convection phenomena. There were 39 attendees: 13 attendee
from Kyoto University and 26 from other Universities and Institutions. The seminar was quite successful.

SER214E 1 H 30 HIFRHERL&fEIC T, 394 (N 5264, A5 13%) OHEEDDL vV F 2 A% —K
#D. J. Jackson BIZ 2 & A AL TRIEET L EBE I F—2 B L7zo K 3IF—id, INhF TITHRRILIEN
TV LI RBMEER R I T 2 BN ORI OET) v 7 EF T2 RAMBT 2HIFOMATH Y, Jackson #
BD300R—VZBAATRFELLTFAMIESE, TAVFE Yy Y2 THNPY S ERLTHW:, 8505845
COEMAH SN, BEFEITKRT L,

Fig. 5-3. Seminar photos (39 participants). / X5-3 BE&EAS (39&H»HE).

IV. 2 GCOE Energy Seminar, 16 February, 2009
P 212H16H H2PGCOEANF—t I F—

The second G-COE Energy Seminar was held on 16%, Feb. 2009 from 14:00, inviting Dr. J. F. Facetti, Professor at
Institute of Strategic Studies, Ministry of Defense, and former Minister of Environment, Paraguay. The title of talk was
“Energy Security and Strategy in South America facing the Economic Global Crisis”. The South America, especially,
Paraguay is far from Japan, thus the information about energy is limited. However, his talk and discussion with
students gave us fresh information about the present and future energy situation in this area.

FR2UAE2H16H (H) 14RE Y, T 774 25 uBEERE, DiffAsmEmsesr]. E 7 7ty 7 1 IR X
%P I - R B L2z, B EH I ERRHER T COoMT AV AOZIVF—tFXa) 71 L] TDH
D, W7 AV, ELINTTTARARDPSESMNLZEZATHY, bbhOMSHEVWI EHEL, $EE
DO TER L EARISEDDH ), TAVF—HEOBIR - SRICOVTE L ZHRI LN TE 72
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Fig. 5-4. Seminar photo. / B5-4 +IF—EA=.

V. 3" GCOE Energy Seminar, 2 March, 2009
Pk 2143H2H H3MGCOEZANVF—t3IF—

The third G-COE Energy Seminar entitled of “Activity of Dalian University of Technology (DUT) toward
Environmental Problems in China” was held on 2" March 2009 at Kyoto University, co-organized by Symbio
Community Forum. There were 3 invited speakers from Dalian; Prof. Xie Quan (Dean, DUT), Prof. Li Aimin (DUT),
and Prof. Xiujing Hua (Dalian Environmental Protection Bureau). From Kyoto University, Prof. Susumu Tohno, Prof.
Shigeo Fujii (Leader, Global Environment Leader Program), Prof. Yoshihisa Shimizu (G-COE program of Human
Security Engineering for Asian Megacities), presented their researches and project activities.

F3MGCOEL AN F—t I+ —1&, FH21EIA2H () 12, HE#MRFLEM25HE201512C, KdH
T K% 5 Dr. Xie Quan #I% (R RFZBFE A FABEPER) & Dr. Li Aimin 3%, 72, KETBRBERER 5 Dr.
Xiujing Hua 3% % B & L, “PEOBREBERE L K T RZONH” L 8L T v Erthaiises & ke
L7z F72, N0 R 857, BHERAER GRESA VAV M) —F—nEk), HKkFEA#E (G-COE:
TIT AT YT 4 ONMEERBETHT) X0, ZRZEN%E - FERADP SR, R Z#ER?ITbIT,

Fig. 5-5. Prof. Xie Quan (left) and Prof. Xiujing Hua (right). / B 5-5 Xie Quan##% (%) & Xiujing Hua ##% (H).
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VI. Lecture meeting on “Viewing the international trends of Energy and Environment Issues”’,
6 March, 2009
PF214E3H6H [AvX— - BUEREO KRB ZE 2 5] HA

This series of lecture meeting has been co-organized annually by Symbio community forum, Atomic Energy
Society of Japan, Kansai Branch, Kan Gen Kon since 1999 to conduct a lecture for international trends of energy and
environment issues. In this year, (1) Current status of utilization of biomass energy in southeast Asia, (2) comparison
of atomic energy conservation.

For the lecture of (1), Prof. Tetsuo Tezuka from GCOE program introduced the current status of biomass utilization
in Thailand, based on international cooperative research for promoting biomass power plant within 21 COE program
on “Establish on Sustainable Energy System”. On the other hand, Mr. Eiji Hiraoka committee of Atomic Energy
Security and Mr. Takashi Dodo from Japan Nuclear Technology Institute, presented a utilization of risk information as
well as Japanese government attitudes toward Nuclear Energy security.

REH R, FRILEL Y ¥ e aifsis, HARF RSB, BWE RSO MEIZ X )6l
FERfEL, =4V F— - BREREOEBRB IO W T Z T > TV A O T, AR T8I HIZ R 5, RERF, (1)
W7 VTICBT BN AT ARV F—FHORE, (i) BEFDREEOREGEH OWILE, Z2I) LiF7.

(1) IZ2wTid, RS TR #d%ds, ThE T2l COETrr 7 4 [HRERAM I AV F—2 2T
A DHEWMFRREIEE] OB TRYMEN TV BN F 3 AFEEFERIMO 720 O EELFETEE S 12, ¥4
TOREORIZRMN S NIz, T2, (i) 1Z2WTIE, YV AZEROEMNZE, REOERPENIB T 2%
ENOR ) HAIZOWT, By gas- ke FRstn K, HARREF DR A2 B K25, @b e i L
BASHZENENO Y TR S iz,

I Newsletter
—a1—-ALH5—-

We have issues of the GCOE Newsletter written in Japanese and English, and upload them on the GCOE website.
Two newsletters (No. 1 and No. 2) have been issued in FY2008.

HEZHATRHEMFLTOZ 2 ALY —2Ff7 35 LI, F—2AX=VIZHEL THBREE 2TV
GCOEIGHIEEZ IR A IEHT 2 LI BDOT WD, PIK204EEIR, 22— AL ¥ —ZFfT L7
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Public information

IL%R

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).

YTV POFITBIOPR—LR=VOREZXIT, GCOE 71 7T A& I, RO - BHEEE %
HAGE « BLFECIL LR LE ISR OBEHRABE S L HZFO TV D, HHINE, BEICELTETIA N =20
DO ANMEER T HEE L TWb, R—AR=VOHEFICIFHYHEZEE L, GCOE7 a7 I AME, Vv RIY T L
I F—FOEN, GCOEHFTL=y NMIXDZHEFE TR T T LOFEN, ¥ F )T REMEIN—TREZIIL A
V) A REMGEDA A= VI, RIEWIIZES A Y (AT =4 - BB Vv — 7, KB eRI e 7
V=T, WAFIAZANVF MR TN —TF, BRIEF ANV F =T N —T) 12X B0 0L 1T -
TWwhb,

W —F— 4 Farerurial (K e

REEAEISO—/YLCOETOT S A

HAY—¥— IRF-REFRER-ES NER

Tabnshi ey GO0E bovier Dnen of Groments Svello? Erery Soans.

p= < o TUHAI0TR-Fd2 LTHD
DR ECEET AL AR T CUWBYE T, TN R,
KT AMSELT AT i~ AT R LGRS TRAP TULE - SEREONEERTL. (OI8O T
L PYLE: TS LA —VAT LR T RETREE
BTN RS AT DI, AOREE LT, (O b s o el ldogminiorri
e —m.EE LSRRI

ET. Liss), A < TaLg
COTTUES, LIl I3 AT—NINL. ey
BESTEU T Skt T Jm s a oo
LTREY, Saiczcic AT o —

saz= N5 T IORE, () TAT—%
RTINS T RRI =000 RN A= 70l (3 RRE R
DASNRSTEINTT.
COESTHNDAL BeTLET. K

SR EIFTR STTANET MO TR
4

1T AT R OBEERARY—F PR T34
EoBPRR KM DM B3 . T
Firva e

L FoosL.,
7

¥

=2}

T B et MOl ot st vl e
¥ sl vt givel  dad ey
Commnsardl the bnpliraciabam of et iy mairn 4
migate s e are the e o s s s Loy
R cymrrminsie e brger A breame an wrer
dbnd i ey s beanlie s s age n unen demman
e

FATi 3T

Fucrinn, Slbirm. Spurm, Eomace and Texrralogy MEOIDON—

ik

Tt OO frgeue. m sl sackoesthe psserc tuawed
wakwien e CO# v s v ma i e bl
a5 wellusa sl ikt i s e ot cobaa nsrascn

B e

Brbis ikt 7 e o' lisalwi g dieraieh o
e T ik bekTYOg by promerg e et
e vt s a3t e T =i ey
ST oy ot e e ol o Pt 4
s e ' s by e g s
a wersada

actualy e v bl Ftconen o fusers e

1w ey iy by ks e ork nsee bt iy
theumde

At cothad o S o b e ey
Geveae v mwi‘mrmw 0 At s .
Dt of

R M T RIS
i pirbs R e i e
Somaeea 7 (T Ui ey bercn [acatan, 1] ramsod
Tumm b bt Bessare Couate, aoe B Asarnd fusmncs
e Trough i CEX pogram ot wi ack o hod

n..u-,.-‘,n....-mw rogimen 1wy,
v

S e ¥ P s

Ergy Syt 58 2 Gl Shotes f it B
et pumarg an ey ant e s iy Miriy o

Wsmeane

e st bk Aot hary s
Freaid v,

TORAS AR AL — Ry
AT O UCOTERR
THAI AETAMEE S T

TEL T IATTAR WTTT L1
Toanal b ben g i 4L

Schos of Energy boienes.
s ey Gl COL sroeeanss e
Pt ok, oSy $0548

URL www.energy.kyolo-uac.jpiacoe/

Kyoto University Global COE Proaram

IERMCRDIALY-HPIE —(Orfel Sy ERELT—

Esargy Sciwnen imtha Ao CludalKarmire uward COUTs s whvinn Evogy Cvtamm

. ENERGY SCIENCE -

for CO2 Zero-amission

ARXEAPRIZNT -HY ARG
Pl ELLLF-ATERRR
FEXFAFRIEFRREFAIPNN
BEEERT R

Kyera Univerityeieate Soodl of ey Eern
I of Asangns Enmvay

Cenaniment of Natlear ingireering

Resmarcn ResctarInnte.

Fig. 5-7. GCOE pamphlet. / B 5-7 GCOE/X>T7L v b,

71

SE T

Apog wiaysAg

(BRENE

SBLIAIDY [DUOLDINP]

[EExEH

SOIHIAIPDY Y2IDasay

. POH

Wik

uolpN|PAJ pup UoIAdSU|-§[eg

EHE

saxipuaddy

BEMOTcLOL
MaIAIBAQ wniBouy

=3
2
@
<
=}
Q
=
o
=3
a
m
x
[a]
0
Q
=)
«Q
[}
o
.
o
3
o
—
o
=)




a 5] B e W W =5 ]

VD WEY ERY BRIAE 5D AATH L3 M WEE ERY BRAIE 55D ~TH L]

Omn-O HEAG L ek L -0 8 Omn-O HEG Lor oo @ 25 E-TH 3
FHLID - 5 FHLID @

4 Wihars New

ARRTALORALI— NHFIAE 0 FEAT 0 BEONIS-0TRrSL 8
1522 May 2009, Barghak Thaland o 3580

GEoE: 0K 2SH ABNE © FURFEMIRNEETMO 4

ETABYUEIGL AEFAEE ¢ FTHIAT o B

bR TLE (0B 8)

I i )

A mamezw

Fig. 5-8. GCOE homepage. 5-8 GCOEHR—LN—,

Industry - University Cooperation Symposivm

EEFRESR

The industry-university cooperation symposium was held at Kyoto Terrsa (Kyoto Citizen's Amenity Plaza) on
December 19. About 130 people have participated in our symposium from company mainly in manufacturing industry,
research organization and universities. The Program was composed of two parts: lectures by invited speakers and
seeds presentations by members of departments moving ahead with our G-COE program. The invited speakers were
Professor Hiroshi Matsumoto, President of Kyoto University and Mr. Hiroshi Morimoto, Executive Vice President and
Director of Kansai Electric Power Co. Inc. In seeds presentation session, 18 presentations of findings from research
were delivered first by oral and then at poster booths. Many booths were filled with people having interest in the topics
and lively discussion and information exchange were conducted there.

SERE204R12 H19H (%), BT v (RHEBHFREARIE T ) 10T, EHREEY VRV AZRMBELEL
7o (FEREHE), HESNZ18h0 Y — X, HEOMY, MIEOEH S I2hsh, A —h—7 X O, AR,
Wi, KRF%SD 50K 1304 OBIME L 5O OMEICNZ 2R I722, MEZTLZOHLNETH-
770 MHIZ, B—MOBESEE MO — XM T Ly F—Y 3 VAfTbN, #EHATIE, FTNBIERIL
F—RHEER R S HRENDH 0, MR BEIWARFRELS [Tua3 v ya V&2 T Tl KEEE]
LT A TR, EoBEEDRSSH BERERE R TSEERBROFARMEERC [HTFIV A v X
EHAROBE ] LET L Tl ETHC . HSIREREA T AN T B TR ROBRBICTHRTL, 104
MoK OB, FHENS v —ARBEO T LY F—2 3 UdfTbz, 12O &I T4, F D%, /8—F +1
Ta vy THY) o TRE L2 KR A Y — 7 — A TRBIOFBA T bz, BIREZ R 7 ATRILAEH» D O T — A
BEKD O, R, WESRIMTbN, BRICHSNE Y Y RY T LE R T,
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Fig. 5-9. Symposium photos. / E5-9 2RI LEAR.

I Other activities
ZDfth

1. The 39 ASEAN Committee on Science and Technology (COST) + 3 assembly participation,
November 5, 2008
K 204E11 H5H %8 3 M ASEAN B Z B2 (COST) + 3XAZM

The ASEAN COST (Committee on Science and Technology) + 3 (Japan, China, Korea) accelerates the beneficial
science and technology department for ASEAN + 3 countries. It is a framework launched for the purpose of possible
future cooperation in the field with respect of mutual benefit, and is held as an assembly at the undersecretary level,
and the Ministry of Education, Culture, Sports, Science and Technology is the assembly’s information desk for
our country. Following the 1% assembly (Kuantan, Malaysia in August 2006), and the 2" assembly (Tokyo, Japan in
Ocotber 2007), the 3 assembly was held in Kuching, Malaysia on November 5, 2008. Due to the request from the
Ministry of Education, Culture, Sports, Science and Technology, from GCOE, Professor Keiichi Ishihara and GCOE
Assistant Professor Taro Sonobe attended the meeting, and representing the Japanese Government. Professor
Ishihara reported the proposal for establishing the University Consortium (New Energy Consortium for Sustainable
Environment: NECSE) as the result of the ASEAN COST + 3: New Energy Forum for Sustainable Energy (NEFSE),
co-organized by the Ministry of Education, Culture, Sports, Science and Technology, Japan Society for the Promotion
of Science and Kyoto University. Others, participants from Japan are as follows. (Toichi Sakata, Deputy Minister,
Minister of Education, Culture, Sports, Science and Technology; Shinichi Akaike, Director of International Exchange
Promotion, Science and Technology Policy Bureau; Takeshi Mori, Researcher for International Exchange Promotion,
Science and Technology Policy Bureau; Atsushi Hibino, Article Clerk for International Exchange Promotion,
Science and Technology Policy Bureau; Yuuji Kato, Researcher, Japan Science and Technology Agency International
Department).

In addition, Malaya University, Malaysia and Singapore National University, who are SEE Forum member
universities were visited and discussion toward establishing NECSE was conducted. Cooperative agreement from both
parties in establishing the NECSE was obtained.

ASEAN COST (BMEHiiZE4) +3 (H-rh - #) &, ASEAN + 3% ENC & o THIEZRBHAHEMT BT 2 12 L,
MEFIE E LD D 55 BICBIT 21RO IO RENEZ RS Z L ELXHIE LTRILENTBHMATH ), K
BEROSEE LTSN, E2EE L CUICHRFENEZEORBOTH S, H1REE (CFRKISHFESH <L —
T Ty ), g2has CER19F10H HA - Ho0) ISHE, HE3MAAH20084FE11H5HICY L=
T s 7 F TSN SCRRHEA P S OEFEICL ), ARGCOE % & f1 HBE —#Hd%, REB AR GCOE 4% & Bl
EREHE IS, HARBAF 2R3 L THFEZEIZA320084E 5 12 ASEAN COST + 3 DFsHlA O T TRl
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HARZAARELS | AR K 2053 [W] TR L 72 ASEAN COST + 3: New Energy Forum for Sustainable Energy (NEFSE)
DOFEREHE L LTKRY¥a >y —2 7 A%, (New Energy Consortium for Sustainable Environment: NECSE) &%
Wi E T o720 ZOMh, HADPOLOMEHIILD T OE Y o HHK— SCRRHERE, ARt — Bl - S
e ERsCRHAEAE, HF M Bl - SWECE R BRI ER TE@HAER, HILE B RHEEGN - AT
W EIRS AT B ATECEBIMEE, IS K R B PSS [EIRSEE S A1%)

T/, MA6H, THIZSEE7 # —F A X Y N—KETHEIL =TT - X TVYKE, VU HR—-IVENK¥%
L, NECSERVAIZINT 72 HGb 2% L7z, MED 5 b NECSE RV IZ AT T OAE Sz,

II. Dalian University of Technology Visit, December 1, 2008
ERR 20412 H 1 H  KHEBE T R H%E

Kyoto University Emeritus Professor Hidekazu Yoshikawa and GCOE Assistant Professor Taro Sonobe visited
Dalian University of Technology, China on December 1, 2008. There, they met with Professor Xie at the University
and the Deputy Director Hua of Dalian Environmental Conservation Bureau, and collected information regarding the
content of the proposal related to establishing a cooperation center at the Dalian University of Technology.

This cooperation center was broached by Professor Xie when the Chairman of the Sym-bio Social Research
Committee, (Kyoto University Professor Emeritus) Hidekazu Yoshikawa visited Dalian University of Technology in
October 2008. On the matter of the cooperation center establishment, when Professor Xie visited Kyoto University
in March 2009, the intention was to iron out the details, but since the information concerning this cooperation center
establishment proposal was too little and the purpose was unclear, and cannot be decided by March next year, this visit
was conducted upon the request by the GCOE Steering Committee as a preliminary survey. Professor Xie understood
that it will be centered on “For Kyoto University, it is entering the agreement of wide-range technical cooperation of
energy and environmental issue between Kyoto University and Dalian University of Technology (training and research
cooperation of students, researchers), and then, to establish a cooperation center as a platform of international
industry - academic collaboration for both universities, channeled through this”, after summarizing the information
such as “the name of the school, main lecturers, and the list of specialized field involved with Dalian University of
Technology, hope related to mutual relation of academic cooperation and the image of the cooperation center to be
established at Dalian University of Technology”, the information was promised to be submitted, and upon receiving it,
the meeting between this G-COE program and Kyoto University Headquarters (Industry, government and academic
collaboration headquarters) was set in early March.

R 204F 12 H 1 HASH NSRRI R R 2408 H & RIFROKER GCOE S e B3 s b E G B TR 2 55 L, [k
FEERB L ORKERERERORRRE LKL, KEBE T RN TRIE v ¥ —%EICHT 2 RENEICO &1F
HON S % FEht L 720

ALt v & —1%, FH204E10 HICHNEM Y v EH s aik ERABHEIR) AR TR % Gl
LB, BEIR I VT2 03h o720 itk v ¥ —&BIZO X, P21 4E3 I EHIZ DS i # b K F 2 34 BB,
A FED 2V E V) BIITH DA, ARt v ¥ —BERICOWTRIERI D BESENPAHTH Y, RES
HOB S TIRHWATE 2720, GCOERIERHADNSOEFICL Y, HHORED 205 MO % i L 720
A, TEORME LCIZEiR s Sl T A DB O T 3 )L 3 — B[ M O[5 86 72 2 S i B sE ofi ks (S22, BF
B DOBEMIERLR), Z L TCINEEMNC L 72MKFEOEBREAEELR O E L TRty ¥ — 0%k ] L
ATV LICHEh, [RKEHRTRYE O3 2%b%, FREAKLEMSHEO) AL, HEROFM
AT AHYE, REHTRICRELIZWRHE Y Y —DA A=TU% Y] 2#FL0THH, HRIRMEEITHR I N,
Zhxzlt, SHIWICAGCOE 71 7 7 Ak L ORI REART GEEEEHEARTL) Loafrtty b2 L L
ol

. University Education Innovation Conjunction Forum and Poster Session, January 13, 2009

PIR21FEIHI3H KREHFIERH 7 4 —F 4« FAF—kvy ¥ a vy

The booth for introducing G-COE activities was established at the University Education Innovation Conjunction
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Forum and Poster Session on January 13, 2009, valuable ideas was exchanged with research agencies concerned and
related government agencies, and information gathering was conducted that contributes to the improving the quality
of this G-COE business, along with collecting information related to other G-COE programs and university activities.
G-COE Assistant Professor Taro Sonobe attended on behalf of this GCOE program.

V2141 H 13 HICKRFHEESESF 7 4+ — 5 5D G-COETGE # BN T5 7 — A% %EL, MG-COE7u s
T ARKFEOWEIICHE T HEHREIET 5 &2, SEDFZERRE L BOF B ERE O NE & b B % 906 L,
ARG-COEFHEDEIN LICEHMT A THERONEZIT 720 AGCOE 71 75 L H 5 REAKHE GCOE K@ B hs i
LfCo

IV. Japan SEE Forum Inaugural Meeting, January 30, 2009
k2141 H30H Japan SEE Forum i% V. &k

On January 30, 2009 (Friday), a meeting was held for Japan SEE Forum Inaugural preparation with Professor
Susumu Yoshikawa of the Institute of Advanced Energy as the Chairman, at 2" Floor, Kyoto University Clock
Tower Centennial Hall. The 4™ SEE Forum was held in New Delhi, and the “New Delhi Initiative” was adopted, but
the initiative strongly demanded the establishment of SEE Forum in each country, and Japan's multi-dimensional
contribution. Japan is the SEE Forum core institution and requires an organization for the purpose of promoting
dynamic cooperation at home and abroad. Until today, activities have been progressing as “New Energy Forum”,
centering on universities in charge of 21 COEs related to new energy, but this time, in light of the necessity of an
organization for the purpose of promoting dynamic cooperation at home and abroad from the “New Delhi Initiative”,
these were re-organized into Japan SEE Forum. As the result of this meeting, the Japan SEE Forum Secretariat was
established in the GCOE, and was required to host a promotion meeting prior to the 5% SEE Forum on May 18, 2009.

V2141 H30H (&) HAEHELSH 2BV THIGEL A VX —H T AMEMEROEEN D &,
Japan SEE Forum i% 3. # 4 @ 72 60 @ & % B L 720 %% 4 I SEE Forum 7% New Delhi T B ## & 1, “New Delhi
Initiative” 2SFRIR E 7248, Z 2 Tld, #EICBIF 5 SEE Forum O# L &, HARD LMK E AR < KD S 7z
HAIZ SEE Forum O W% TH 1, ENAOREIN 282 T 52 L2 HWE LSRR ETHDY, 2
NETIE, o ANVF—ICHEL7221COEXH YT L RFAEMIC, "ot vF—T7+—F2 "L LT, FHHz
DTERD, ZOED, “New Delhi Initiative” 2 317 C, EINAAOEIW 252 fEET L2 2 HWE LzH
Kk D LBEVEIZ S A, Japan SEE Forum & Sl 2 M5 2 & & o720 AEEGOHKESE, Japan SEE Forum % % A
GCOEIZ#E L, 214E5H 18 H ® 4.0 SEE Forum |26 6, FEAZ M T 5L o 72,

V. Thailand and Indonesia Collaborated Information Survey, March 22-29, 2009
FRR214E3H22H-29H &4 - 4 ¥ B4 7 M man

To accelerate the effects of G-COE outcome in the Asian region and the joint research implementation, it is
necessary to use the science and technology cooperation program utilizing ODA. Therefore, between March 22
to March 28, 2009, GCOE Assistant Professor Taro Sonobe and Nuki Agya Utama GCOE research fellow visited
Bangkok, Thailand and Jakarta, Indonesia, to discuss with SEE Forum participating members and local JICA who
manages the current ODA program, and investigated the possibility of joint research implementation and human
resources exchange program. Additionally, they also requested cooperation for the 5* SEE Forum launching in May.
Furthermore, to facilitate the University Consortium (NECSE) establishment preparation, they visited Mr. Piniti,
previous Executive Director of ASEAN University Network (AUN) (current post: Deputy Secretary General Thailand
Commission of Higher Education), and fine tuning the future preparation policy.

In addition, they visited JGSEE, University Indonesia who is a SEE Forum participating university, and collected
energy supply and demand data in South-East Asia, and at the same time, discussed the researchers of the related
research organization and the future data sharing.
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TV T7THIBICB VT GCOEBRDW KB L O, JLFENFFEFER %2 E 3 5 72012, ODAZIEH L 72 FH =8t )1
Ty LEFHTLIEPUETH L, Z2TC, FHR214E3 A 22 H~ 28 HIZHh T, FHEKESGCOE 4 E B,
2F - TFxy - 7Y IGCOEMSEENSY A - Nvay, £V FAYT - V¥ ANF%FML, SEE7 +—F A%
X N=BIXOYODATT Y I L %2ETABMIICALITbEbLEEER L, HHEMEEKB L CAMKHR T
0r 5 ADEEEERAE L. £72, SHOHESESEE 7 4 — 5 AEMICIT 2 Ei#E 21T o720 5612, K%
a2y —3 7 . (NECSE) #0374 % it 9 % 72, ASEAN University Network(AUN) HiigE CTH L =7 1 1K (3
B YA EREHRERESR FHRE) 2iilL, S%O%EHKTEHIO XTELIT- 72,

%72, SEE7 + — 5 LA 2R Td 5 JGSEE, University Indonesia Z 3L, WE7 V7 IZBITH TR F—
TT =7 PSS 5 L FIREIC, BEERMOMES & 5BO7F— 7 WHIZO S ZE Eit L 72,

VI. Egypt, City University of New York and University of California, Los Angeles Collaborated
Information Survey, March 13 - 24, 2009
P 213H13H-24H V7 b-Za—F—=2ivVRK¥E - W7+ V=T REQHFVE NV AK
JLHE R AL

Along with being a guest speaker at the Cairo 11" International Conference on Energy and Environment & 8"
World Conference on Solar Electricity held at Hurghada, Arab Republic of Egypt, we also surveyed the current state
of energy research. As for the problems of the area concerned, we understood that together with securing the energy
source, there is a high demand for the development of environmental clean-up technology for pollution problems
and for ensuring safe and secure resources. Those who were present were mainly from Egypt, but there were also
energy researchers from Ethiopia, and we felt the possibility of an international network foothold. Next, we visited the
recently established energy laboratory at CUNY, US. Professor Banerjee, the laboratory chief was not present due
to sudden business trip, but Professor Kawaji explained the activity summary of the said laboratory. The laboratory’s
main topics were nuclear safety research and next generation storage battery development research. We discussed
about the possibility of a collaboration activity with the GCOE, and both sides will study about the academic exchange
cooperative agreement with Kyoto University. Finally, we visited the UCLA nuclear fusion research group. There, we
surveyed the current state of the US nuclear fusion reactor liquid blanket research and discussed about the possibility
of collaboration activity, and will be proceeding with joint research together with student dispatch.

IVT b - 7T 7 IHET VA & THE S 1172 Cairo 11™ International Conference on Energy and Environment
& 8™ World Conference on Solar Electricity THHfF#H 2179 & & dIZ, TANLVF—MROBUIRZ AL 72, Uik
BoOMERE LTE, ZAVF—HOMRE &I, AFMERLE - L ORKERHERD 720 OBREEEALEAMN O
B R EOFRENRECZ NG hoTze HFEHEEZIFEIZ I T IRLTHo72, TFFETHLDOT RN F—Hf
ZHHLELHMARY, EEAY VT =27 082 ) OWREEEZE Uz, RWT, KECUNY Ttk . sh/zx
A F WA Z 81 L 720 Bk @ Banerjee #2132 7% MR CTARTETH - 724%, Kawaji BIZ A 5 [FHFZEHT O 15 H)
PR A QR L 720 WRZERT D 72 7 — < 3R 2 atmize & kit REBROBBMEL DI L TH -7z AGCOE
EOHEIIHE O RIS OV THEE L, HARE DFMEMBEIT OV THI THRET 22 L & hol, wIEI,
UCLAKBEIIZE 7 v — 7 23R L, KEOEBGFRA T 7 o v MEFEOBLURG A & G O iEPEIC O Ww
Tk L, PAIREZME) REAIE L #D L2 L L ko7,
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Self-Inspection and Evaluation
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Advisory Committee
BHEER
The list of the advisory committee members is indicated in Table 6-1 and two committee meetings were held during
FY 2008 as follows. %‘ g
o 2.
_ . . \ B . g9
K6VIRTEZH» OB S NS HBMER T, PHR20EETRO L) IC2HORHAS %ML 7. &
The 1st Committee Meeting October 30, 2008 5
The 2nd Committee Meeting January 28, 2009
1 S E RS SFRC204E10 H 30 H
852 MFEMZR RS FHL214E1H 28 H
54
o 2
o
Table 6-1 Members of Advisory Committee as of March 31, 2009 / £6-1 HEEES A > /N\— (FHK21%£3 831 B8%E) %:
Proﬁessor Emeritus at Iéyolt{o Universityf hol )
g . il Professor Emeritus at Osaka Institute of Technology
Chair Yosh_lkazu Nishikawa Head, Research Institute for Applied Sciences
ZRE (Wi SO R, KT KR AR,
BB NS H R AR eI R R
Kenji Ohta Director and Senior Executive Managing Officer, Sharp Corporation B
KHIE v — TR AR S AT B L‘% §”
Professor Emeritus at Kyoto University o g
Keulﬁi{‘anda Director, Japan Energy Policy Institute g 3
G SRR AR S, AL ¥ — BRSSP g
Shigeru Sudo Vice Director, National Institute for Fusion Science 3
Member JHtE W KRR AR RT B T R g
ZH Hiroshi Morimoto Executive Vice President, the Kansai Electric Power Co., Inc. %’
FRATE & SN WALy S ez a T am
Kenji Yamaji Professor, School of Engineering, The University of Tokyo
1L 7R FORKF R TR e R 8%
Shinya Yokoyama Professor, Graduate School of Agricultural and Life Sciences, the University of Tokyo
A 1 LA PN YN T S e R A S e €

Self-Inspection and Evaluation Report

HORiR - FHlRES

Self-inspection and Evaluation Committee evaluated the activities of this program in FY 2008 and issued the report.
The contents of the report are as follows:

HC R

b%ﬁ‘?o 7‘:0

E&l‘
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Contents of the Self-Inspection and Evaluation Report B - SHEHRSEE R
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Introduction [FUIC
Purpose of the Program 7075 LOBEE
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3.2 Establishing the GCOE Secretariat 5% Ja) fAfil] o> % it
3.3 Budget and Allocation Status for FY2008 - 20 4F B P52 & B 47k
4. Activities of Steering Committee of GCOE Unit for Energy Science Education
GCOEHEI1=- v MNEEZERDEE
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5. Committee of Scenario Planning (Research and Planning Zero CO2 Emission Scenarios)
VFUFRER
5.1 Target (Plan) and Achievement in FY2008 )% 204E )% HHZ (F1)) & e
5.2 Scenario Strategic Committee TRV F—3F 1) F - MIEHIFES D HRE
5.3 Committee Meeting Status 25 H £ @ B fi IR
5.4 Open Recruitment and Grant for Group Research 255! 7 )V — FHISE & WL B D 24
5.5 Global COE Researchers Activities 2”1 — /%)L COEF3E B O i&H)
6. Committee of Advanced Research RTIRAREZE R
6.1 Energy Socio-Economics Research T #)VF—#t4 - FFI7N—7
6.2 Solar Energy Research KBti= # v ¥ —FIHWFE 7V —7
6.3 Biomass Energy Research /N{ <Y AT A NVF—HfE 7 Vv —7
6.4 Advanced Nuclear Energy Research JGi#tJE 1= f V¥ —WfFe 7 Vv —7
7. Curriculum Committee AUF1SLERER
7.1 Curriculum Design in GCOE Unit for Energy Science Education
IANF—FEGCOEHKT L=y b F 2T LADHK
7.2 RAProgram RA7UT 7 J A
8. International Exchange Promotion Committee EEHZER
8.1 Activity Objectives I%E) HAY
8.2 Newsletter —a2—AL % —
8.3 Homepage F—ALNX—
8.4 International and National Symposiums (Workshops) EEB I OENY Y RI T L - T—=2 a7
8.5 Industry-Academia Collaboration 2= Fi3E
8.6 Other Activities % D1t
9. Self-Inspection and Evaluation Committee BRI « SHERER
10. Advisory Committee BEZER
11. Conclusions $SHDI(C
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Appendixes {#R
I.  Regulations llBLEIf%
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Application Forms

BHERFE—B

Application form for GCOE co-host symposium - workshop
GCOEMMEY v RV A - 7= ¥ 3y THE
Report form for GCOE co-host symposium - workshop
GCOERMEY v RY T L - T—2 ¥ 3y FRTHEE
Form 1 Registration form for GCOE Education Unit
FRI 1 GCOE#E 2= v MBMEGHPGEH
Form 2a Application form for certificate of completion of GCOE Education Unit
Hkak 2a GCOE#E 2= v ME T PisH
Form 2b Withdrawal form for GCOE Education Unit
%k 2b GCOE#H = v Ml
Form 3a Registration form for CO2 Zero Emission Education Program (1st semester)
k& 3a [CO2¥uxIvyya vy ETUr T L] EEHNEE MNH)
Form 3b Registration form for CO2 Zero Emission Education Program (2nd semester)
k&L 3b [CO2tuxLIvyarHETursr] EEHGEE (BN
Form 4a Recommendation form for GCOE-RA
FkX4a GCOE - RAHEEHE
Appendix Notes on the RA recommendation
[7] B 3% RADHEE %2\ F 5 1CH 7> TOEE
Form 4b Achievement report of GCOE-RA
kX 4b GCOE - RAFEfFfl &
Form 5a Application form for GCOE travel expense
#k3X Sa GCOE ik # a5
Form 5b Report form for GCOE travel expense
Kk 5b GCOE l#f7 i
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Application form for GCOE co-host symposium - workshop
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Report form for GCOE co-host symposium - workshop
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Registration form for GCOE Education Unit
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Application form for certificate of completion of GCOE Education Unit
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Withdrawal form for GCOE Education Unit
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Registration form for C02 Zero Emission Education Program (1st semester)
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Registration form for C02 Zero Emission Education Program (2nd semester)
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Notes on the RA recommendation
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Application form for GCOE travel expense
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Report form for GCOE travel expense
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Selection Bylaws of Program (Global COE)-Specific Fixed-Term Faculty Members
0—-N\)L COE JFERHERBSEEZEAR

7 m—s3L COE e AR BB RSN

FT1E& 7/n— L COFE FrEAHERHZEORE L, ZONBOEDDLEZA
iz 5,

W2 FEABEMBRR. FrEA MR, Rl A e HREL L O e
AHREMME L 725 Z L3 TE 28T, =RV F—R2ER, =¥ —
BT ZROMERT, TR ER R 71 TR s, U3 E R AT (LUF TERR
WD) DR, HEHEIR, AR OBEE TN ENFEU EOERZ AT D
HLT D,

B35 FrEAMERERE, FrEA MRS, FrEa MG &K O E
GHREAE UUT REABEREE] L)) OBRELITO L&, 7
72—/ L COE LAY — & — (LR MLV —4—) Lvv9,) X, GCOE #HE =~
=y MEEZAS CLT RIEAL \\W9,) OmeR <. SBehlEa#%
B®ELZES (UUF BELESR) W ),) 5,

2 BEEESIT, WAV —F—NEEL, ROEE THRT S,

(1) Y —4—

(2) FHEAMO LR — X =058 58 T4
(3) M, WE V) —F—PNMELRDLE  ET4

3 BWELESIT, FEEREREATICHET 5,

FAS MEARTIX, AISE SEOMEIZBWT, BBZER) DEME OHEE
WD EET, HEEMEIZOVWTERT D,

2 HIEOFRICBWVCHRIEABIL, ZERE (IMURETOEZRL,) O3
SO EOHEENE LT D,

3 FEAREIL, BEZEDDOHEE SN BEME IS OV TEHED O 2. Hid
BESOA B 24TV, HEE O ORE L2 BN F 2 EmE & L TRE
T 5,

=l

ZONMIE., FERK2 0F9 A S HMGEML., k2 04FE9 A 1 H 6 A
T 5,

92



EMOTSLOL
MaIAIOAO winiBouy

Reappointment Bylaws of Program-Specific Fixed-Term Assistant Professors in Graduate School of Energy Science

IRIF—EFHRAFHTEMBBEERICE T SAMR

BY
&2
TR R BRI 31 B I D BT R A B 5 P b
CERE 20 45 12 A 11 HHlE) i S
( |E)
H14 OB, EINTRRIE AU KSR AT IR S0 B SR (PR 184E 3 A 29
FETRE 21 8) ICHSXEM SN R X —RPEHIER CLF THFERH & 9,) el
BT, FHEAFETAHHTAEEREEICE L. NEARELEDDL LD TH D,
( FHERZEOH LH)
W2%k FHEAMELLD LT AHENY CIT TS L\ ),) 1, BHlE LCEmsT A a4
D3 ARTE TICHEEER 112X 0 . RIS E D 5 FEERIC LB R B A IRZ T, %R me
FEICH LIS b0 LT 5, 8o
2 HIEICHEC D BT, TN 3 » I 2 W EEMENTHENRFFEL LD ET25854 %
X, AT A E TR 2 12 L Y . FHEETIERRICHE LA b LT 5, g
( FHEBEOBE) -
W34 WIEREIEMEOR LIHICL Y, MERERESE OIT (H%ESH &1vI,) I
FTEEOBAEIE L, ET 5,
(FLEEZBLORE)
FA% HIEBEIL. MEOWEEZIT T, HbE OFHMNER. PNOBE~OEIR, a0
ER O BT OFFeEHEC BT 2 %A% B L LT, MIERFLEAZES UUT [E4% g7
B&) b3, 2EET . 38
(FEEZBEROMR) g5
H5% HEEBLOEMRIL. PHEEOTBT 2HLICBVTED, HRESHICHRET 560 23
L5, =
2 FEZELIE. ZEREXEX. ZREOELBIC Lo GRHT S, )
3 ZEEIX. BEZESEMEL. BRLA5,
( BEFZELICLHEH)
H6% BEEEDE., HFHEHFLVRHINAEEBEICHSTEELITY, 72, BESLT,
FEEBOTREFICH LTHERMZITS 2 LA TE 5, BEEBSIE., BEEEL OO
HEOFRRICESE . BEEOFED GOV TIRET 5, %
2 BEEESE. FH GMEHETROHIIRL,) O350 2 EOHEL L > TRYETS 60 o

L35,

3 BEZASII. HEZEOWRYHE L > THET D,

4 SEEZERIT. H1HEICL2FEOMEL, FAIE LT, HEEOLHE THO 1 AaiE
TICHIESHICRETH LD LTS,

( FISPRED@A)
BTR MRRRIL, ERESHEOHEER T, AIRICL Y FHTORIENRE Sz & X BIEE
RIICEVFEDOT IHB A2, EOEAITTOHBEAMA LT, BEBICHEEICEZET b0 L
T 5,

uoijowoly abupyax3 |ouolouIBiY|

(FEEICBES 2 ¥ 1) ks
H8% H2HE2HOWULHICLY, HERKHEITH W THEEEOFTRT 2 EL O & HZE &g
UCHHEREZATV, £ OFARRIC SO CTEN 1N TS SR FHET 5 2 L7 - g
TE 2, E
( Zo0fh) B &
H9% ZONHIZEDSbODIED, FULEEICHE LLERFEL, FHEAHOHERET, g
BFERHRABED 5. g
G

1 ZONBIZ, FRk204F 12 H 11 B FEm L, Fk 20411 H 1 B @EAad %,

‘3>
o
°

@
3
=
x
o
w

93




Bylaws of GCOE Education Unit for Energy Science
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Bylaws of standard for traveling expenses payment

GCOE irEZDEEICEI T D3

By
EE
TR S Ha D He e 2 B % A g
1. AEHIE. SRS GCOR 71 75 1 THIBRIRBE LD = %L ¥ — A s %
(LT T#3%) L01) 0B 2MBOXRICET 20 Th 5,
(G 2EA) e
2. FHHED T DI BERNI O R EIT O Ehs & HT DI, Bs
(7) S HE ;
() FEICLVEASN-HE (EMEEHE. kL&) g
(7)) =FNLF—F% GCOE HE~=v MIFTBT 5%4E ’
() PR —F =PRI LR T3
LT 5,
(CeHaTF4%) H
3. BTS2 o TILERMICATEO BRI S R EITV, Y — 7 —0 Tk % z
mozL. 5
(A5 )
4. HBOLHEZ IO, BERBEELRNT 2L, 2B, XREZF5H0
PSSR E OB O TR IHES NGB AR5 2 &, ”
%

CAPRY
5. MBOXHEEZ T LD, 0 BN FIREES SO ELOLAE T, ol
LRRFEITH>HEIZIE., GCOE OV R— N THDHE. RERLEICHILT D,

uoijowoly abupyax3 |ouolouIBiY|

i
This work was partly supported by a “Energy Science in the Age of Global Warming” of

Global Center of Excellence (G-COE) program (J-051) of the Ministry of Education, HEH%
Culture, Sports, Science and Technology of Japan. I 2
-3
Ha

b}
b

>
o
°
@
5
o
x
)
w

95




Publications and Presentations

HREE T —

4

Original papers BE{#HY

- Solar Energy Research Group AR T A NVF—HHMEI NV —7

1.

10.

11.

12.

T. Rattanavoravipa, T. Sagawa, S. Yoshikawa, Efficient electron transfers
in ZnO nanorod arrays with N719 dye for hybrid solar cells, Solid-State
Electronics, 53, 176-180 (2009).

O. Yoshikawa, T. Sonobe, T. Sagawa, S. Yoshikawa, Single mode
microwave irradiation to improve the efficiency of polymer solar cell
based on poly(3-hexylthiophene) and fullerene derivative, Appl. Phys.
Lett., 94(8), 083301/1-3 (2009).

S. Ichikawa, M. Hibino, and T. Yao, “Lithium Intercalation Behavior
of Cobalt Vanadium Oxide CoVsOs Studied on the Basis of Rietveld
Analysis.” Journal of the Electrochemical Society, 156, A299. (2009).

Y. Suzuki, B. P. Pichon, D. D'Elia, C. Beauger and S. Yoshikawa,
“Preparation and Microstructure of Titanate Nanowire Thin Films by
Spray Layer-by-Layer Assembly Method,” J. Ceram. Soc. Jpn., 117 [3]
381-384 (2009).

G. Miyaji and K. Miyazaki, “Nanostructuring with Femtosecond Laser
Pulses on Patterned DLC Surface”, J. Laser Micro/Nanoengineering,
Vol. 3, No. 2, 84 - 87 (2008).

T, EHIEAR, S EEEAD, [ N ) O 0240 T2 © O ik il
WA DOMPERAE], L —¥ =78, Vol. 36, No. 5, 294 - 298 (2008).
G. Miyaji and K. Miyazaki, “Origin of periodicity in nanostructuring
on thin film surfaces ablated with femtosecond laser pulses”, Optics
Express Vol. 16, No. 20, 16265 - 16271 (2008).

K. Yoshii, G. Miyaji, and K. Miyazaki, “Dynamic properties of angle-
dependent high-order harmonic generation from coherently rotating
molecules”, Phys. Rev. Lett. Vol. 101, No. 18, 183902/1-4 (2008).
K.Yoshii, G. Miyaji, and K. Miyazaki, “Angular dependence of high-order
harmonic generation from nonadiabatically aligned molecules”, The
Review of Laser Engineering, Suppl.-Vol. (Proc. APLS 2007), 1012-1015
(2008).

G. Miyaji and K. Miyazaki, “Nanostructuring process in femtosecond
laser ablation of patterned thin film surfaces”,The Review of Laser
Engineering, Suppl.-Vol. (Proc. APLS 2007), 1210-1213 (2008).

S. N. Volkov, A. E. Kaplan, and K. Miyazaki, “Evanescent field at
nanocorrugated dielectric surface”, Appl. Phys. Lett. Vol. 94, 041104/1-3
(2009).

T. Nishi, T. Sakka, H. Oguchi, K. Fukami, Y. H. Ogata, In-Situ Electrode
Analysis by Laser Induced Breakdown Spectroscopy. J. Electrochem.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Soc. 155, F237-F240 (2008).

TEAEHT R, KIMEZ, WE—5A, RBIE$4, L—¥—T7TL—va v
TW— K5 & B BT D Z DIt L AR TR O
ARY M NANOFG., RPN 59, 934-936 (2008)

T. Sakka, H. Yamagata, H. Oguchi, K. Fukami, Y. H. Ogata, Emission
Spectroscopy of Laser Ablation Plume: Composition Analysis of a Target
in Water. Appl. Surf. Sci. (2009), in press.

C. Liu, T. Nakajima, T. Sakka, and H. Ohgaki, “Above-threshold
ionization and high-order harmonic generation by mid-infrared and far-
infrared laser pulses”, Phys. Rev. A 77, 043411 (2008).

H. Tang and T. Nakajima, “Effects of the pulse area and pulse number
on the population dynamics of atoms interacting with a train of ultrashort
pulses”, Opt. Commun. 281, 4671 (2008).

T. Sekikawa, T. Okamoto, E. Haraguchi, M. Yamashita, and T. Nakajima,
“Two-photon resonant excitation of a doubly excited state in He atoms
by high-harmonic pulses”, Optics Express 16, 21922 (2008).

C. Liu and T. Nakajima, “Controlling the strong field dynamics by a time-
delayed near- and mid-infrared two-color laser field”, Phys. Rev. A 78,
063424 (2008).

H. Zen, T. Kii, K. Masuda, H. Ohgaki and T. Yamazaki, Development of
IR-FEL Facility for Energy Science in Kyoto University, Infrared Physics
and Technology, 51 (2008), p. 382

H. Ohgaki, T. Kii, K. Masuda, H. Zen, S. Sasaki, T. Shiiyama, R. Kinjo,
K. Yoshikawa, T. Yamazaki, A New Method for Generation of Tunable
Gamma-ray with a Fixed Energy Electron Beam, IEEE Transactions on
Nuclear Science, (2008).

H. Ohgaki, T. Kii, and H. Toyokawa, A New Method for Generation of
Tunable Gamma-ray with a Fixed Energy Electron Beam, Jap. Jour. of
Appl. Phys, 47, (2008), p. 8091.

0. Yoshikawa, T. Sonobe, T. Sagawa, and S. Yoshikawa, Single mode
microwave irradiation to improve the efficiency of polymer solar cell
based on poly (3-hexylthiophene) and fullerene derivative, APL, 94,
(2009), p. 083301

T. Sonobe, T. Sato, Y. Okumura, I. Hirota, S. Tsuda, K. Koishi, and Y.
Omura, Current status and Future Perspective of Sustainable Biomass
Power Generation derived from Rice Field in Thailand, Kyoto Working
Papers on Area Studies No. 38 (G-COE Series 36), March 2009.

- Biomass Energy Research Group "A{ A< AZARNX—EIN—T

24.

25.

26.
27.

28.

96

K. Yoshida, H. Miyafuji, S. Saka (2009) Effect of pressure on organic
acid production from Japanese beech as treated in supercritical water., J.
Wood Sci. (in press) Published on line: 20 February 2009, DOI: 10.1007/
s10086-008-1015-z

Y. Isayama, S. Saka (2008) Biodiesel production by supercritical process
with crude bio-methanol prepared by wood gasification, Bioresource
Technology. 99(11), pp. 4775-4779.

J. Xin, H. Imahara, S. Saka (2008) Oxidation Stability of biodiesel fuel as
prepared by supercritical methanol, Fuel 87(10-11), pp.1807-1813.

J. Xin, H. Imahara, S. Saka (2009) Kinetics on the oxidation of biodiesel
stabilized with antioxidant, Fuel 88(2) pp. 282-286.

Z. Ilham, S. Saka (2009.3) Dimethyl carbonate as potential reactant in
non-catalytic biodiesel production by supercritical method, Bioresource
Technology 100(5), pp. 1793-1796.

29.

30.

3L

32.

33.

S. Saka, Y. Isayama (2009) A new process for catalyst-free production of
biodiesel using supercritical methyl acetate, Fuel 88(7), pp. 1307-1313.
H. Imahara, J. Xin, S. Saka (2009) Effect of CO2/N2 addition to
supercritical methanol on reactivities and fuel qualities in biodiesel
production, Fuel 88(7), pp. 1329-1332.
EHEAL, B (2008) N BAIK LB & W 7o AR A B oY
4% 1% 7 — VA JE (Bioethanol Production from Wood by Using Hot-
Compressed Water Technology), BiBi& i T.5455(2), pp. 87-92.
T. Nakata, H. Miyafuji, S. Saka (2009) Enzymatic saccharification of the
water-soluble portion after hot-compressed water treatment of Japanese
beech with xylanase and f-xylosidase., J. Wood Sci. (in press) Published
on line: 20 February 2009, DOI: 10.1007/s10086-008-1018-9
T. Nakata, H. Miyafuji, S. Saka (2009) Ethanol production with
B-xylosidase, xylose isomerase and Saccharomyces cerevisiae from the



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

63.

64.

65.

hydrolysate of Japanese beech after hot-compressed water treatment., J.
Wood Sci. (in press)

T. Nakata, H. Miyafuji, S. Saka (2009) Process integration of ethanol
production from Japanese beech as treated with hot-compressed water
treatment followed by enzymatic treatment., J. Wood Sci. (in press)

H. Miyafuji, K. Miyata, S. Saka, F. Ueda and M. Mori (2009) Reaction
behavior of wood in an ionic liquid, 1-ethyl-3-methylimidazolium
chloride., Journal of Wood Science. (in press)

X. Lu, K. Yamauchi, N. Phaiboonsilpa, S. Saka (2009) Two-step
hydrolysis of Japanese beech as treated by semi-flow hot-compressed
water, Journal of Wood Science. (in press)

H. Kawamoto, T. Nakamura and S. Saka (2008) Pyrolytic cleavage
mechanism of lignin ether-linkages: A study on p-substituted dimers and
trimers, Holzforschung 62(1), pp. 50-56.

N. Shimada, H. Kawamoto and S. Saka (2008) Different action of alkali/
alkaline earth metal chlorides on cellulose pyrolysis, J. Anal. Appl.
Pyrolysis 81(1), pp. 80-87.

H. Kawamoto, S. Saito and S. Saka (2008) Inhibition of acid-catalyzed
depolymerization of cellulose with boric acid in non-aqueous acidic
media, Carbohydrate Research, 343(2), pp. 249-255.

T. Nakamura, H. Kawamoto, S. Saka (2008) Pyrolysis behavior of milled
wood lignin and model dimers at various temperatures, J. Anal. Appl.
Pyrolysis, 81(2), pp. 173-182.

H. Kawamoto, S. Saito, S. Saka (2008) Stable complex formation of
levoglucosan with boric acid during pyrolysis in acidic sulfolane, J. Anal.
Appl. Pyrol. 82(1), pp. 78-82.

H. Kawamoto, D. Yamamoto, S. Saka (2008) Influence of neutral
inorganic chlorides on primary and secondary char formation of
cellulose, J. Wood Sci. 54(3), pp. 242-246.

T. Hosoya, H. Kawamoto, S. Saka (2008) Different pyrolytic pathways
of levoglucosan in vapor- and liquid/solid-phases, J. Anal. Appl. Pyrol.,
83(1), pp. 64-70.

T. Hosoya, H. Kawamoto, S. Saka (2008) Pyrolysis gasification
reactivities of primary tar and char fractions from cellulose and lignin
as studied with a closed ampoule reactor, J. Anal. Appl. Pyrol. 83(1), pp.
71-77.

T. Hosoya, H. Kawamoto, S. Saka (2008) Secondary reactions of lignin-
derived primary tar components, J. Anal. Appl. Pyrol. 83(1), pp. 78-87.

T. Hosoya, H. Kawamoto, S. Saka (2009) Role of methoxyl group in char
formation from lignin-related compounds, J. Anal. Appl. Pyrol. 84(1), pp.
79-83.

T. Hosoya, H. Kawamoto, S. Saka, Solid/liquid- and vapor-phase
interactions between cellulose- and lignin-derived pyrolysis products, J.
Anal. Appl. Pyrol. (in press)

H. Kawamoto, H. Morisaki, S. Saka, Secondary decomposition of
levoglucosan in pyrolytic production from cellulosic biomass, J. Anal.
Appl. Pyrol. (in press)

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

T. Watanabe, H. Kawamoto, S. Saka, Radical chain reactions in pyrolysis
of f-ether types of model dimers and trimer, Holzforschung (in press)
FHIEE N—=<v 3~V FI, ®TEHEAN =BEAL WK EH
(2008) 7 75 X ¥ DAL HL 54T (Characterization in Chemical
Composition of the Qil Palm (Elaeis guineensis)), HARI : )L F—425%
#% (J.Jpn. Inst. Energy) 87(5), pp. 383-388.

H. Miyafuji, K. Miyata, S. Saka, F. Ueda, M. Mori, Reaction behavior of
wood in an ionic liquid, 1-ethyl-3-methylimidazolium chloride., J. Wood
Sci. (in press) Published on line: 28 February 2009, DOI: 10.1007/
$10086-009-1020-x.

W B R, IMA ., AR W, BN T4 T, BN RKET
vV v ofERgn LB 2058, B HR & S Vol 39, No. 4,
231-236, 2008

JRRELN , A OF, GG, A B, e B, 74 — e
BB BT 5 PCCLERIZ 8 L 72 RBER TR O BIUC B3 2098, HA
IS (B#), 74%, 7397, pp. 737-745, 2008

TEET-23, NIARAEE, /NI, S %, PIVE X OVLIF % W 72
DL - PREEOFRIRFFEHN, HABM S CE (Bil), 74%, 74275
1411-1418, 2008

A. Mohammadi, M. Shioji, Y. Matsui, R. Kajiwara, “Spark-Ignition and
Combustion Characteristics of High-Pressure Hydrogen and Natural-Gas
Intermittent Jet”, Transaction of the ASME, Journal of Engineering for
Gas Turbines and Power, vol. 130, 062801, 1-7, 2008

R B, 2 RIEW:, BRI, RIKIT AW D KAC 5K HRIGER 12
B3 B IE7E, FBhHEAM 558, Vol. 40, No. 1, 147-152, 2009

C. Shenghua, T. Tezuka: Evaluation of Power Market Designs on
Investment Incentives and Capacity Adequacy, Engineering Science, Vol.
6, No. 2, pp. 61-68 (2008)

Matsushika, A., Watanabe, S., Kodaki, T., Makino, K., and Sawayama,
S. Bioethanol Production from Xylose by Recombinant Saccharomyces
cerevisiae Expressing Xylose Reductase, NADP+-dependent Xylitol
Dehydrogenase, and Xylulokinase. J. Biosci. Bioeng. 105, 296-299 (2008)
Matsushika, A., Watanabe, S., Kodaki, T., Makino, K., Inoue, H.,
Murakami, K., Takimura, O., and Sawayama, S. Expression of protein
engineered NADP (+)-dependent xylitol dehydrogenase increases ethanol
production from xylose in recombinant Saccharomyces cerevisiae. Appl.
Microbiol. Biotechnol. 81, 243-255 (2008)

Kamisetty, N.K., Pack, S.P, Doi, A., Nonogawa, M., Yamada, K., Yoshida,
Y., Kodaki, T., and Makino, K. Stabilization of the immobilized linkers
and DNA probes for DNA microarray fabrication by end-capping of the
remaining unreacted silanol on the glass. J. Biotechnol. 140, 242-245
(2009)

Doi, A., Pack, S. P, Kodaki, T., and Makino. K. Reinvestigation of the
molecular influence of hypoxanthine on the DNA cleavage efficiency of
restriction endonucleases BglIl, EcoRI and BamHI. J. Biochem. in press
(2009)

Advanced Nuclear Energy Research Group BN ANVF—WEIN—T

. K. Sato, Y. Tsukamoto, Yamashita, Q. Xu, T. Yoshiie and D. Troev:

Detection of Hydrogen in Vacancies and Voids in Nickel by Positron
Annihilation Lifetime Measurement. Transactions of the Materials
Research Society of Japan 33 (2008) 263-266

T. Yoshiie, Q. Xu, K. Sato, K. Kikuchi and M. Kawai: Reaction Kinetics
Analysis of Damage Evolution in Accelerator Driven System Beam
Windows. J. Nucl. Mater., 377 (2008) 132-135

Y. X. Wang, Q. Xu, T. Yoshiie and Z. Y. Pan: Effects of Edge Dislocation
on Interstitial Helium and Helium Cluster Behavior in -Fe. J. Nucl.
Mater.,376 (2008) 133-138

M. Honda, T. Takizuka, A. Fukuyama, M. Yoshida, and T. Ozeki,
Numerical analysis of the effect of fast-ion losses on plasma rotation in
a tokamak with toroidal field ripple, Nucl. Fusion, 48(8), 085003 (1-12)

66.

67.

68.

69.

(2008) Arddy

M. Honda, T. Takizuka, A. Fukuyama, M. Yoshida and T. Ozeki, Self-
consistent simulation of torque generation by radial current due to fast
particles, Nucl. Fusion, 49(3), 035009 (1-10) (2009)

H. Nuga, A. Fukuyama, Self-Consistent Analysis of Fundamental and
Higher Harmonic ICRF Heating in Tokamak Plasmas, Journal of Plasma
and Fusion Research Series, in press (2009)

AN, R AAE, DB, Y77 — VB SIaEEICE T 5
By I aL—vay, RMERIIEOERL HARMRYS, 29-36
(2009)

Y. Ueki, M. Hirabayashi. T. Kunugi, T. Yokomine, K. Ara: Acoustic
properties of Pb-17Li Alloy for Ultrasonic Doppler Velocimetry, Fusion
Science and Technology Special Issue (18th Topical on the Technology

97

b}
i

>
e
el
(0]
b=}
=
x
[v]
»




of Fusion Energy) in press (2009) Team and LHD Team, “ECCD Experiments in Heliotron J, TJ-II, CHS,
70. K. Nagasaki, G. Motojima, A. C. Fernandez, A. A. Cappa, J. M. A and LHD", Plasma and Fusion Research, Volume 3, S1008 (2008)

Fontdecaba, Y. Yoshimura, T. Notake, S. Kubo, T. Shimozuma, H. Igami, 71. M. Sato, et al., Plasma Fusion Research, Vol. 3 (2008) S1063.

K. Ida, M. Yoshinuma, T. Kobuchi, Heliotron J Team, TJ-II Team, CHS 72. Y. Nakamura, et al., Plasma Fusion Research, Vol. 3 (2008) S1058.

e Books, Reports, etc. &, FEES

- Solar Energy Research Group ABX T A NVF—HHEHEI NV —T

1 R, AREKEER - ENINCBT 2RSS, [A MR VCH, Weinheim, 2009) Chap. 10.
F B ORITHM I, ¥ —z i —, FE#, #0058 B (2009). 5. SRR, DBE/ VAL —F—I2 X B HEEROF / fEEEK ], K
2. HIGE, W (s, R SR T - iR TS0 FHE - 79 AY—C—nF 7 uY— I AENIIERRRE

%, THEREERGEORIHAMI, ¥ —xay—, LB B 5 S E (HARZMRAZ, H214:3H) p. 2731

B EiE (2009). 6. RIEIEH, ACIHRME, BEH B, W, IR, RUERR /N AL
3. HI R, AREEIEOKR R o 5B & B ERERE, [ W RORR it o TS A REE OBLK, LR, vol. 5, (2008), p.21

AL E AR L], YA A&T 2 7T Y— (2009). 7. RWEKER, ZHKE, BERER, ~A 70l a7 oxy
4. K. Miyazaki, “Nanostructuring of thin film surfaces in femtosecond laser v 7, M&E$RIFL (T3EMAES), 200943 HY%, p.45

ablation”, in Nanophotonics and Nanofabrication, ed. by M.Ohtsu (Wiley-

* Biomass Energy Research Group "NA{ A< AZRNF—EIN—7

8. LW (2008) TBIREEEERA A Y ) —VBEIZXBNA F T4 =B 14, FAREEHE(2008) SR 18 ~ 1945 R4 78 He i 4 (FLARATgE (C) (2))
RHELE NS AR, X - 54— - TR, BT, pp. 294-305. WEgER s & [~ Hig L7209 F L XV TORE NS + =
9. K EM (2008) V- FUNEOARMBE~NDIEH, N - ik A BN PR BE A A
IS OB SRR, EAE 355k s, v —x 4 v —WMI, R, pp. 150 L AEM (2009) K 19-224E 1 [T R OV X —FAIZERA S / 34 A<

191-196. AT A F — R A RRIREAN B SE (JEEHABTE) / I BOK - B
10. S. Saka, E. Minami (2008) Biodiesel Production With Supercritical Fluid Gl - KFALMREIC LAY 7 v a—Ahbnraxy ) — Vi

Technologies, "HANDBOOK OF PLANT-BASED BIOFUELS", ed. by PE | ST 20 4R B A [ A 3

Ashol Pandey, CRC Press , Boca Raton London New York, pp. 213-223. 16. FHEIT I T AN F =55 ()-8 )V F — 281K 0 0B
11, BB (2008) 734 F 7 4 — B IVEREHLEE A OBISE, "2 V) — 74 — OHM, #596% 17, pp.46-48 (2009)

YIVBISE O EHEF BN, =X - 74—« T A, HE, pp. 233-240. 17 FHEI  TANVF =2 HF) Q) - [ZAVF =] LRSFHaIa
12. BB (2008) 6.3 /N4 < A T — 34 F BB o BE—, AR RA =/ —ar- OHM, #96%2%, pp.3840 (2009)

AT, AL LB R AR & M, AL, Sut pp. 103-108. 18, FHE R 2 AV F -2 @) - TANVF T rrbbs I T
13. HiE R, KFEXL VI UIROBUIRE B, Fhrl T3, H83%, & B L~ 7 aiyiei-, OHM, #96%3%, pp. 3841 (2009)

2%, 5459, 2009-2

+ Advanced Nuclear Energy Research Group %EER DRIV —WEITN—T

19. 7 b AU RSB FIR BRI B 5 FFAG MI#EZFOBASE © H AN HEFAEES, 5% 1%, 2008, pp. 27-35.

® Proceedings of International Conferences EESEO0Y—Fc1Y5IRX

- Solar Energy Research Group AR AINVX—FHWMEI N —T

1. T. Rattanavoravipa, T. Sagawa, S. Yoshikawa, “Hybrid Bulk 2008 The 30th International Free electron laser Conference, Korea,
Heterojunction Solar Cells with Anatase Titanium dioxide Nanotubes 2008.8.25
Arrays from Liquid Phase Deposition using ZnO Template”, ®5& t%H 5. T Kii, R. Kinjyo, H. Zen, K. Higashimura, K. Masuda, H. Ohgaki, MIR-
KA K4 (PRIME 2008), 2008/10/12-17 FEL facility for Energy Science at Kyoto University, Linac08 XXIV Linear
2. S. Chuangchote, T. Sagawa, S. Yoshikawa, “Fine-Tuning of TiO2 Accelerator Conference, 2008.9
Nanofibers-Mixed Nanoparticles-Photoelectrode for High Efficient 6. R. Kinjyo, T. Kii, H. Zen, K. Higashimura, K. Masuda, K. Nagasaki, H.
Dye-Sensitized Solar Cells”, #4& b5 H k& K% (PRIME 2008), Ohgaki, Y. Jeong, BULK HIGH-TC SUPER CONDUCTOR STAGGERED
2008/10/12-17 ARRAY UNDULATOR, FEL2008 The 30th International Free electron
3. S. Chuangchote, T. Sagawa, S. Yoshikawa, “Fiber-Based Bulk- laser Conference, Korea, 2008.8.25
Heterojunction Organic Photovoltaic Cells”, 2008 MRS Fall Meeting, 7. T. Sonobe, N. Worasuwanarak, and S. Pipatmanomai, Pyrolysis
Boston, USA, 2008/12/03 Characteristics of Thai Lignite and Agricultural Residues for Effective
4. H. Ohgaki, K. Higashimura, T. Kii, R. Kinjo, K. Masuda, T. Yamazaki, K. Energy Conversion, Renewable Energy Asia 2008 & 4th SEE Forum,
Yoshikawa, H. Zen, First Lasing of MIR-FEL at Kyoto University, FEL New Delhi, India, 2008. 12.11-13

- Biomass Energy Research Group A+ ALANF—WEIN—T

8. K. Yoshida, H. Miyafuji and S. Saka, Effect of pressure on organic acid 9. J. Xin, S. Saka (2008) The First-class Paper Award “High Oxidation
production from Japanese beech treated in supercritical water. Journal of Stability of Biodiesel as Prepared by Supercritical Methanol Method”
Wood Science, (2009) (DOI 10.1007/s10086-008-1015-z) International Conference on Biomass Energy Technologies (ICBT2008),

98



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Guangzhou, China, December 3-5, 2008.

T. Hosoya, H. Kawamoto, S. Saka (2008) Interactions between cellulose-
and lignin-derived pyrolysis products in wood gasification, 18th
International Symposium on Analytical and Applied Pyrolysis (Pyrolysis
2008), Lanzarote, Canary Island, Spain, May 18-23, 2008.

H. Kawamoto, H. Morisaki, S. Saka (2008) Decomposition of
levoglucosan in the recovering process from cellulosic biomass through
pyrolysis, 18th International Symposium on Analytical and Applied
Pyrolysis (Pyrolysis 2008), Lanzarote, Canary Island, Spain, May 18-23,
2008.

M. Varman and S. Saka, “Fractional Isolation and Characterization of
Lignin from Oil Palm with Supercritical Water Treatment”, 50 Golden
Year of Friendship 2008, Indonesia-Japan Symposium, (November 1-2,
2008, Jakarta, Indonesia) p. 55.

P. Tamunaidu, H. Miyafuji, N. Matsui, Y. Ideta and S. Saka, “Potential
of Nipah as New Energy Crop”, 50 Golden Year of Friendship 2008,
Indonesia-Japan Symposium, (November 1-2, 2008, Jakarta, Indonesia) p.
48.

D. Kusdiana, E. Minami and S. Saka, “Non-Catalytic Biodiesel Fuel
Production by Supercritical Methanol Treatment”, 50 Golden Year of
Friendship 2008, Indonesia-Japan Symposium, (November 1-2, 2008,
Jakarta, Indonesia) p. 48.

E. Minami, H. Imahara, K. Sudandar, K. Abdullah and S. Saka, “Biodiesel
Fuel Production from Wood Oils/Fats”, 50 Golden Year of Friendship
2008, Indonesia-Japan Symposium, (November 1-2, 2008, Jakarta,
Indonesia) p. 47.

K. Matsuura, Y. Isayama and S. Saka, “A New Process for Biodiesel
Production Using Supercritical Carboxylate Esters”, 50 Golden Year of
Friendship 2008, Indonesia-Japan Symposium, (November 1-2, 2008,
Jakarta, Indonesia) p. 47.

P. Natthanon, Y. Nakamura, S. Masuda, L. Xin, K. Yamauchi, H. Miyafuji,
H. Kawamoto and S. Saka, “Eco-Ethanol Production from Lignocellulose
with Hot-Compressed Water Treatment Followed by Acetic Acid
Fermentation and Hydrogenelysis”, 50 Golden Year of Friendship 2008,
Indonesia-Japan Symposium, (November 1-2, 2008, Jakarta, Indonesia) p.
53.

H. Kawanabe, Y. Matsui, A. Kato And M. Shioji, “Study on the Flame
Propagation Process in an Ignited Hydrogen Jet”, SAE 2008-01-1035,
SAE International World Congress, Detroit, 1-7, 2008

N. Horibe, S. Harada, T. Ishiyama and M. Shioji, “Improvement of Low-
Temperature Combustion by Two-Stage Injection”, Proc. of the 7th
International Conference on Modeling and Diagnostics for Advanced
Engine Systems, COMODIA 2008, Sapporo, Japan, 159-166, 2008

D. N. Nguyen, A. Fujita and M. Shioji, “Ignition and Combustion
Characteristics of unsteady Hydrogen Jet”, 17th World Hydrogen
Energy Conference CD-ROM, Brisbane Australia, 1-4, 2008

H. Kawanabe, C. Kondo and M. Shioji, “LES Analysis of Flow and Mixing
Process in a High-Speed Unsteady Jet”, 19th International Symposium
on Transport Phenomena CD-ROM, Reykjavik Iceland, 1-6, 2008

23.

24.

25.

26.

28.

29.

30.

3L

32.

33.

N. N. Dung, H. Ishida and M. Shioji, “Ignition and Combustion
Characteristics of FAME from Edible Oil”, 5th International Conference
on “Combustion, Incineration/Pyrolysis and Emission Control (i-CIPEC
2008)" CD-ROM, Chiang Mai, Thailand, 217-223, 2008

D. N. Nguyen, A. Fujita and M. Shioji, Ignition and Combustion
Characteristics of Alternative Diesel Fuels, The 7th JSME-KSME
Thermal and Fluid Engineering Conference, CD-ROM, pp. 1-6, (2008)

K. R. Iman, P. B. Tirto, H. S. Tatang, A. Wiranto, D. N. Nguyen, S. Rey, Q.
T. Tran, H. Ogawa, The Study of Combustion of Jatropha Curcas Linn.
Oil (Crude; Degummed; Fatty Acid Methyl Ester) as a Fuel on a Direct
Injection Diesel Engine (DI), The 7th International Conference on
Modeling and Diagnostics for Advanced Engine Systems, CD-ROM, pp.
1-6 (2008)

D.N. Nguyen, A. Fujita and M. Shioji, Ignition and Combustion
Characteristics of Unsteady Hydrogen Jets, The 17th World Hydrogen
Energy Conference, CD-ROM, pp. 1-10 (2008)

T. Tezuka: Energy Study (Energy-GAKU) -For Growing Consensus in
Policy Making-, NEFSE Pre-Symposium-6th Eco-Energy and Materials
Science and Engineering Symposium (EMSES), May (2008)

. T. Tezuka: A New Discipline; Energy Study (Energy “GAKU") -Toward

CO2 Zero-emission Energy System-, Indonesia-Japan Symposium on
Renewable Energy Technology applications to accelerate INDONESIA-
JAPAN SYMPOSIUM ON RENEWABLE ENERGY TECHNOLOGY
APPLICATIONS TO ACCELERATE MDG (Millennium Development
Goals) ACHIEVEMENT, 50th commemoration of Indonesia-Japan
friendship, November (2008)

J. Yaungket and T. Tezuka: Survey on Rural Energy in the Remote
Village of Thailand, Renewable Energy Asia 2008 - An International
Conference & 4th SEE Forum Meeting, Delhi, India December (2008)

T. Tezuka: Framework design of autonomous decentralized energy
supply-demand system for promoting renewable energy use, JSPS-
VCC Group Seminar 2008, Natural Resources and Energy Environment
(Group 9), November (2008)

Doi, A., Pack, S. P, Kodaki, T., and Makino, K. Efficient preparation
of xanthine-containing oligodeoxynucleotide from oxanine-containing
oligodeoxynucleotide, catalyzed by N alpha-acetyl-L-histidine. Nucleic.
Acids Symp. Ser. 52, 277-278 (2008)

Pack, S.P, Kamisetty, N.K., Nonogawa, M., Kodaki, T., and Makino, K.
Reactivity of oxanine: efficient fabrication of DNA microarray by using
oxanine-containing DNA oligomer as probe molecule. Nucleic. Acids
Symp. Ser. 52, 441-442 (2008)

Kamisetty, N. K., Pack, S. P,, Devarayapalli, K. C., Nonogawa, M., Kodaki,
T, and Makino, K. Temperature-gradient dependent detection of target
DNA oligomers using DNA-immobilized open tubular capillary column.
Nucleic. Acids Symp. Ser. 52, 473-474 (2008)

Nonogawa, M., Arai, T., Endo, N., Pack, S. P, Kodaki, T., and Makino, K.
Reactive oxygen species generation through NADH oxidation by pterin
derivatives. Nucleic. Acids Symp. Ser. 52, 567-568 (2008)

- Advanced Nuclear Energy Research Group R HZRNVF—WEIN—T

34.

35.

36.

Y. Mori: FFAG R&D activities in Japan and results from operating
facilities. Proc. of 10th International Workshop on Neutrino Factories,
Super beams and Beta beams, Proceeding of Science, 2008 (under
publication).

C. Ohmori, M. Aoki, Y. Arimoto, I. Itahashi, Y. Kuno, Y. Kuriyama,
A. Sato, M. Y. Yoshida, Y. Iwashita, Y. Mori: High Field Gradient RF
System for Bunch Rotation in PRISM-FFAG: Proc. of European Particle
Accelerator Conference, EPAC’ 08, Genova, 2008, pp. 796-798.

T. Uesugi, H. Horii, Y. Kuriyama, K. Mishima, Y. Mori, A. Osanai, T.
Planche, S. Shiroya, M. Tanigaki, H. Yoshino, M. Inoue, Y. Ishi, M. Muto,
K. Okabe, 1. Sakai; FFAGs for the ERIT and ADS Projects at KURRI,

37.

38.

39.

Proc. of European Particle Accelerator Conference, EPAC 08, Genova,
2008, pp. 1013-1015

M. Tanigaki, N. Abe, K. Mishima, Y. Mori, Y. Oki, A. Osanai, S. Shiroya,
K. Takami, K. Takamiya, T. Takeshita, A. Taniguchi, H. Yashima, H.
Yoshino, M. Ikeda, Y. Kijima; Control System for a 150 MeV FFAG
Complex in KURRI; Proc. of European Particle Accelerator Conference,
EPAC 08, Genova, 2008, pp. 1556-1558.

C. R. Prior, J. S. Berg, M. Meddahi, Y. Mori; The International Design
Study for a Neutrino Factory; Proc. of European Particle Accelerator
Conference, EPAC 08, Genova, 2008, pp. 2773-2775

T. Baba, M. Takahashi, Y. Yuasa, Y. Mori; Development of FFAG
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40.

41.

42.

43.

44.

Electron Accelerator; Proc. of European Particle Accelerator Conference,
EPAC 08, Genova, 2008, pp. 3372-3374.

Y. Mori, M. Muto, K. Okabe; An Intense Neutron Source with Emittance
Recovery Internal Target (ERIT) Using Ionization Cooling; Proc. of

European Particle Accelerator Conference, EPAC 08, Genova, 2008,
pp. 3521-3523.

Y. Yonemura, H. Arima, N. Ikeda, K. Ishibashi, H. Ishikawa, K. Maehata,
T. Okai, N. Shigyo, Y. Uozumi, G. Wakabayashi, S. Fukumoto, Y. Kimura,
H. Nakayama, A. Takagi, Y. Mori, T. Noro, K. Sagara, T. Tomimasu:
Status of Center for Accelerator and Beam Applied Science of Kyusyu
University; Proc. of European Particle Accelerator Conference,
EPAC 08, Genova, 2008, pp. 3521-3523.

Sato, M. Aoki, S. Araki, Y. Arimoto, Y. Eguchi, K. Hirota, I. Itahashi, Y.
Kuno, Y. Kuriyama, Y. Nakanishi, M. Y. Yoshida, Y. Iwashita, A. Kurup,
Y. Mori, C. Ohmori; Six-sector FFAG Ring to Demonstrate Bunch
Rotation for PRISM; Proc. of European Particle Accelerator Conference,
EPAC’ 08, Genova, 2008, pp. 3389-3391.

Y. Arimoto, M. Aoki, S. Araki, Y. Eguchi, K. Hirota, I. Hossain, I.
Itahashi, Y. Kuno, Y. Kuriyama, Y. Nakanishi, A. Sato, M. Y. Yoshida,
Y. Iwashita, A. Kurup, Y. Mori, C. Ohmori, T. Oki; Construction
of Six-sector FFAG Ring for Muon Phase Rotation; Proc. of
European Particle Accelerator Conference, EPAC 08, Genova, 2008,
pp. 3524-3526.

C. H. Pyeon, T. Misawa, H. Unesaki, K. Nakajima and S. Shiroya, “Future
Experiments on Minor Actinides Characteristics using Accelerator-
Driven System in Kyoto University Critical Assembly,” Proc. Actinide
and Fission Product Partitioning and Transmutation, Tenth Information

45.

46.

47.

48.

49.

and Exchange Mtg., Oct., 6-9, Mito, Japan, on CD-ROM, (2008). OECD/
NEA.

C. H. Pyeon, “Subcriticality Measurement of Accelerator-Driven System
in Kyoto University Critical Assembly - IAEA ADS CRP Benchmarks
Phase 2 -,” Third Research Coordination Meeting (RCM) of the
Coordinated Research Project (CRP) on “Analytical and Experimental
Benchmark Analyses of Accelerator Driven Systems (ADS)” and
Technical Meeting (TM) on “Collaborative Work on LEU Fuel Utilization
in ADS Systems,” Jan., 26-30, Vienna, Austria (2009). IAEA.

C. H. Pyeon, “Current Status of Accelerator-Driven System in Kyoto
University Critical Assembly,” Experimental Activities on the Coupling
of an Accelerator, a spallation Target and a Sub-critical blanket (ECATS)
2nd Prog. Mtg., Domain 2 of EUROpean Research Programme for the
TRANSmutation of High Level Nuclear Waste in an ADS (EUROTRANS)
Jan., 28-29, Aix-en-provence, France (2009).

A. Fukuyama, Integrated Transport Simulation of Burning Plasmas,
2nd ITER International Summer School (ed. by S.-I. Itoh, M. Shindo, S.
Inagaki, and M. Yagi, AIP Conference Proceedings 1095), 199-214 (2009)
Y. Ose, T. Kunugi, Numerical Simulation on Subcooled Pool Boiling,
NTHASG6: Proceedings of Sixth Japan-Korea Symposium on Nuclear
Thermal Hydraulics and Safety, November 24-27, Okinawa, Japan, CD-
ROM N6P1118

T. Nagatake, Z. Kawara, T. Kunugi, Establishment of Experimental
database on dam-breaking problem for validating interface tracking
methods, NTHAS6: Proceedings of Sixth Japan-Korea Symposium on
Nuclear Thermal Hydraulics and Safety, November 24-27, Okinawa,
Japan (2008) CD-ROM N6P1143

Invited Lectures, Keynote Lectures 3i&F:EE, BfES

- Solar Energy Research Group AR T A NVXF—HHMEI NV —T

1.

P. Chareonsirithavorn, T. Sagawa, S. Yoshikawa, “Synthesis of
nanostructured metal oxide arrays and their applications to dye-
sensitized solar cells”, 6th International Forum IFSC 2008 Autumn,
Kumamoto University, 2008/11/21

S. Yoshikawa, “Supra-hierarchical Nano-structured Organic Thin Film
Solar Cells”, JST-DFG Workshop on Nanoelctronics, 2009/01/22

W GR, [HMEEREED (F57F) ], HARPHIRESE181EH
29 3 ImF%E4, 2009/01/26

T. Mori, Design of Ribonucleopeptide-based Receptors and Fluorescent
Sensors, The IUMRS International Conference in Asia 2008 (% 152 [#
&Yy 20084E12H)

AR, 7/ Evary, KR BIWF ) Fa—-7F T
A X —OREEB TN A X H & R oGS, "HEEAN B AR
Bs w7 Iy 7MBEMERS, BI129NFHS S, KK
Biili (2008410 31 H)

Y. Suzuki, B. Pichon and S. Yoshikawa, “Preparation and Microstructure
of Titanate Nanotube Thin Films by Layer-by-Layer Assembly Method,”
TUMRS-ICA2008, December 9, 2008, Nagoya Congress Center, Nagoya
(invited).

Y. Suzuki, B. Pichon and S. Yoshikawa, “Preparation and Microstructure
of Titanate Nanowire Thin Films by Spray Layer-by-Layer Assembly
Method,” International Symposium on Multifunctional Ceramic

10.

11.

12.

13.

Materials Based on Nanotechnology (ISMCN2009), February 13, 2009,
Nagaoka, Niigata, Japan (invited).

K. Miyazaki, “Nanostructuring of thin film surfaces on femtosecond
laser ablation”, Australia Japan Nanophotonics Workshop (Australian
Research Council, ANU Canberra, Dec.9, 2008) (invited).

G. Miyaji and K. Miyazaki, “Nanostructure formation processes in
femtosecond laser ablation of thin film surfaces”, SPIE Photonics West,
Laser Applications in Microelectronics and Optoelectronic Manufacturing
XIV (SPIE, San Jose, Jan.26, 2009) (invited).

H. Ohgaki, Introduction of Kyoto University G-COE program and
Promotion of international collaborative funding Introduction,
RENEWABLE ENERGY ASIA 2008 & 4th SEE FOURM MEETING, New
Delhi, India, 2008. 12. 11 (invited)

H. Ohgaki, “First Lasing of MIR-FEL at Kyoto University”, FEL 2008,
8.25, Gyogju, Korea (invited)

H. Ohgaki, “Electron Beam and Radiation Sources for Advanced Energy
Sciences in Japan”, the Korea-Japan Joint Workshop on Quantum
Radiation Sources for Advanced Science, 2009.3.13, Daejeon, Korea.
(Plenary)

KLY, [L—F—a > 7P YHEIC L2 y BER Y AT 2O fER
ESBOIHIZOWT], SAGALS® I F—, 2009.2.27, B (#fF
A )

- Biomass Energy Research Group { *<AZRNVF—WEIN—T
14. W B (HARPEZHE®E) DB L 254 F =41

F—OABUCEIT 178 ] 457918 HA RS KE (2008.4.5 HuD)

15, 3 B GREFRE) [N A EZ o <2 BN O BB | ks

16.

BEETE IR GR S N A A T ABTEIIZE S P20 4R EE AR 1 mIAfF7E 4,
(M) KBCRHEHA £ > 7 — 4 (2008.4.23 KBR)
S. Saka (Chair) “Technical Session 1: Sustainable Utilization of Biomass

100

17.

and its Energy”, ASEAN COST+3: New Energy Forum for Sustainable
Environment (NEFSE) (May 27, 2008, Kyoto, Japan)

S. Saka, “Recent Progress in Supercritical Fluid Science for Biofuels and
Chemicals from Biomass Resources”, ASEAN COST+3: New Energy
Forum for Sustainable Environment (NEFSE) (May 25-27, 2008, Kyoto,
Japan) pp. 157-161.



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

Y & (i) “Recent Progress of Biofuels in Japan for Sustainable
Utilization”, ASEAN COST+3: New Energy Forum for Sustainable
Environment (NEFSE) (May 25-27, 2008, Kyoto, Japan) pp. 184-187.
PEM (2 3 — AR [BERRRARBMC X 2351 o+ oekaI L]
FRURF R A GIIGER N4 &~ AFIFZedsam 1 2m H flk 3
F— NA SRR AN 7o BT B 56 & B Y M4, HOE RS2
TR 1R 3RS (2008.5.30 HU%T)

WG GEED [84 4 7 1 — BV IREFE AL I 72 i By & %
L LA CEAMEI 20N S BEEH AN 71 —En
IREL IR RORT B, BT X - 74 — - TAEME (2008.6.25 H) 452
B

PG (B & #:4) Bio Fuels World 1% % B & % B £ Bio Fuels
World 2008 Conference & Expo #5 21 /3 A 7 PR3k 56 1 & MR
(2008.7.9 k%)

WEM (EFVv—=2%) [T BY 5854 F B8 ] Bio Fuels
World 2008 Conference & Expo #52 0] 73 A o B} S 7k 34 8 & b4 )
(2008.7.9 H %)

W GERE, SANVTA A Ay v ay) [N FBRBEEOA
% H4% L T | J Bio Fuels World 2008 Conference & Expo % 2 [a] /3 A
F PR S E & AMPEHE (2008.7.10 Bi%)

¥ B (special lecture) “Latest Technologies for Biofuels Development”
Programs for the 4th Asia Biomass Seminar in Tokyo (2008.7.15 HU5)
WOER GEZR) GRS 72854 + < Z ORI | il
MNTHTI—F M, WERELEDOBREO ) ~HIRIZBIT 5351 4
ADFIEH~ (2008.7.16 T-5%)

¥ EBH (Session I, Chairman) Regional Workshop on Natural Resourc-
es and Materials for Sustainable Development of ASEAN, AUN/SEED-
Net, Jica (August 18, 2008, Phnom Penh, Cambodia)

W EW (F57E) “Recent Progress of Biofuels in Japan for Sustainable
Utilization”, Regional Workshop on Natural Resources and Materials for
Sustainable Development of ASEAN, AUN/SEED-Net, Jica (August 18,
2008, Phnom Penh, Cambodia)

S. Saka, M. Varman, M. Shibata, Y. Tono, H. Miyafuji (Invited Lecture)
“Chemical Constituents of the Different Parts of the Oil Palm and
their Efficient Utilization for Sustainable Development” International
Conference on Oil Palm Biomass (August 20, 2008, Kuala Lumpur,
Malaysia)

Yo W (GEiE) “Latest Technologies for Biofuels Development”,
Universiti Sains Malaysia, School of Material & Mineral Resources
Engineering (August 21, 2008, Penang, Malaysia)

BB CRERIGERE) [R5 Wi Be K 4% B2 2300 — AR IR R
2008 41 BEFR I 4 47 R0 4 R BIRESE (2008.9.8-9 e )

WA CERHEE) oAV F—oBREBE - N F TR L F—
DYWL 2 -] BARBRZELAEBV IR, ORI, 2008
AEEH AR R LS B SGER S (55456 Il 2Y)  (2008.9.12 HLHR)
YWEW] RS [N F 71 —E VBB OB &3k #EEA
HAM L A& M, HAMIL R85 47 nl4E % (2008.9.18 HUT)
YoM (2 3 —lE) [ A F RS L o BUIR & it s Bhia) |
WAL T 7 7 v A7 24, Hiffit 39— (2008.9.19 H30)

WREW (BIF—H) [V 7 era— 2% A< AGHDNA
F Ly —VEREA ] st 3k~ £ Bio Fuelst I F—
V77 el — AN A S REEAR (2008.10.8 HTT)

BB GEE) [35A4 F ORHE B O BUR B o v Re L] #5810 Y
A< A GRS ~3A F RS O F Al coBIRE BE~
(2008.10.10 5#K)

S. Saka, Chairman of the session “Biomass” O-BO-IV, October 16, 2008,
Renewable Energy 2008, International Conference and Exhibition (Oct.
13~17, 2008, Busan, Korea)

S. Saka (Invited) Current Progress of Biodiesel in Japan, Renewable
Energy 2008, International Conference and Exhibition (Oct. 13~17,
2008, Busan, Korea)

S. Saka, Pilot R & D Work on Non-Catalytic Supercritical Biodiesel
Process, Bioenergy Workshop “Recent Developments on Biofuels”

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

October 16, 2008, Renewable Energy 2008, International Conference and
Exhibition (Oct. 13~17, 2008, Busan, Korea)

S. Saka, invited, “Second Generation Biofuel Technology Development in
Japan”, 50 Golden Year of Friendship 2008, Indonesia-Japan Symposium
(November 1-2, 2008, Jakarta, Indonesia) pp. 14.

S. Saka (by Haruo Kawamoto) “Recent Progress of Biofuels in Japan for
Sustainable Utilization”, International Symposium Climate Change and
Global Sustainability, Potsdam Institute for Climate Impact Research
(October 27-29, 2008, Potsdam, Germany) pp. 71-77.

S. Saka (Keynote I, Chair) Natural Resources & Energy Environment
JSPS-VCC Program on Environmental Science, Engineering and Ethics
(Group IX) (November 24-25, 2008, Kyoto, Japan)

S. Saka , M. V. Munusamy, M. Shibata, Y. Tono and H. Miyafuji (Technical
Session I) “Chemical Constituents of the Different Anatomical Parts
of the Oil Palm (Elaeis Guineensis) for Their Sustainable Utilization”,
Natural Resources & Energy Environment JSPS-VCC Program on
Environmental Science, Engineering and Ethics (Group IX) (November
24-25, 2008, Kyoto, Japan) pp. 19-34.

S. Saka, and H. Imahara (Topic and Prospective Discussions)
“Recent Progress of Biodiesel in Japan”, Natural Resources &
Energy Environment JSPS-VCC Program on Environmental Science,
Engineering and Ethics (Group IX) (November 24-25, 2008, Kyoto,
Japan) pp. 210-218.

S. Saka, “Highlights in Biofuels Research in Japan and Malaysia”, Group
9; Natural Resources & Energy Environment, JSPS-VCC Comprehensive
Seminar 2008 (November 28, 2008, Katsura Campus, Kyoto University,
Japan)

WoEM (BEE#EE) THMO NS+ = &)V F — ik | Bio-Fuel
Strategies of Brazil and Japan - Potentials and Challenges of Brazilian
Sugarcane Alcohol and Importance of Japanese Bio-Scientific
Implementation B TR, HITKEF, HKFHE, ORAT T
DOV E AR L 41908-2008 HAMK S - BESEMFIERE BRI > v K Y
T A REGIFIIBT 5 HIAEBRASR—BAE EFE OB & 1R EE—
(2008.12.11 H3%)

Y (2 3 =Gl [~BRRI T 725 4 & PR R 2~ N
A4 74 —ENVOBIRE RK] RSt o v 3, A F e
I — (2009.1.23 #50)

S. Saka (Invited Lecture) “Recent Progress in Biorefineries as
Introduced by Supercritical Fluid Science and Technology” Project
Workshop: Knowledge Import from Outside EU on ADVAVCED
BIOREFINERIES (January 29, 2009, Osnabriick, Germany)

EI GREES) DRIBR T VI — Vi ToNg + 5 1 —E¥ VIS ]
HAZ AV F -2 AP THERFM, HERZAVF /N, F
AdBex AP LA SBEE R AR S Gt I - — ~ BRI X
%754 A= AFRFH~OHi~ (2009.2.4 H50)

A QRS —#GEE) [79 1) Y ZREAEL ZWHiBl s s
WNA & T4 — VRSB O 5] () o kL F— -
PEETMAS A PRI, PR 204E N1 v AT AV F =553
FERBATHE B, W) MCRIE S (2009.2.11 35D pp. 59-74.
YOG (3 =) [FRRISIT 7254 A RBEAT R E T~/ 1
Iy 7 = VOBURE R~ Stz a4 v M N FBEE
F— (2009.2.23 H50)

YE (CEREZEWRE) DRI X 254 3 E o SEERTF
78] HARIZ AN F - EME, P20 EH AR AL F — 2Ry
(2009.2.24 #{x0)

Yo B GEMEE) [3 4 & < ARG H O R Byin & R ] ik
INA k= AFERIE RSy, RAMOKER TR BUR A, TN A o
~ AHYtt X —in KB (2009.3.2 KBK)

S. Saka (seminar), “Latest Technologies on Biofuels” 467 27 « /X
A+~ A+ 3 JF— (March 19, 2009, Indonesia, Jakarta)

S. Saka (lecture), “Cellulosic Bioethanol in Japan” The 2nd Bio-energy
Symposium Cellulosic Bio-energy (March 27, 2009, Korea, Chonnam)
ARG HE (2009) 73F LSOV CTRIGRE N A F = 2 OB HAR,
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56.

57.

5559 [l H AR AM F 43Kk
AR HE (2009) AMOF ZLIZBIT B Y F= v O%E), 112100
B VR A — A7 KT Iy ZHED L NEOELEILMRES —
20094E3 H 18 H, HU#BK%:, pp. 15-16.

EREAL, K EW (2008) MIEHGKLEEAIC X 5 AKH 25 081 F
Iy — VAR, BRERHTHAAE12006% (BEKY KBD. (6
H12H)

AW, 200943 15— 17H.

59.

T. Tezuka: Simulation of environmental economy for bioremediation and
energy production. Roundtable Discussion of “Bioremediation of water
area and Aquatic Biomass use for energy in Southeast Asian countries”,
October (2008)

VEL AL, NEE %R, BCEP A, ARBEITRD, SRR & ooy BT
EFHOZF a0 — 2 8HMY Yy A0 I L ABNOFER 60 HA
AW LA RE 2008.8.27-29 Al

+ Advanced Nuclear Energy Research Group R DT RNVF—WEIN—T

60.

61.

H. Okada, S. Kobayashi, K. Nagasaki, T. Mizuuchi, S.Yamamoto, G.
Motojima, S. Watanabe, K. Mukai, S. Mihara, Y. Kowada, K. Hosaka, A.
Matsuyama, Y. Nakamura, K. Hanatani, N. Nishino, Y. Nakashima, K.
Nagaoka, T. Mutoh, Y. Suzuki, M. Yokoyama, S. Konoshima, K. Kondo
and F. Sano, “Configuration Control Experiment in Heliotron J”, Proc.
18th Int. Toki Conf. (December 9-12, 2008 Ceratopia Toki, Toki), I-3
((invited lecture)

S. Kobayashi, T. Mizuuchi, K. Nagasaki, H. Okada, K. Kondo, S.
Yamamoto, S. Murakami, D. Katayama, Y. Suzuki, T. Minami, K.
Nagaoka, Y. Takeiri, K. Murai, Y. Nakamura, M. Yokoyama, K. Hanatani,
G. Motojima, K. Hosaka, K. Toushi and F. Sano, “Configuration effect on
energetic particle and energy confinement in NBI plasmas of Heliotron
J”, Proc. 18th Int. Toki Conf. (December 9-12, 2008 Ceratopia Toki,

® Presentations [EEFRRKR

62.

63.

Toki,) I-16 ((invited lecture)

S. Konishi, “Development of high temperature LiPb blanket for TBM
and DEMO" American Nuclear Society 18th Topical Meeting on the
Technology of Fusion Energy, Sep.28-Oct.2, 2008, San Francisco, CF
(Invited) T. Kunugi; Large Scale Computations For Multiphase Flows
and Turbulent Flows in Nuclear Engineering, Cairo 11th International
Conference on Energy and Environment & 8th World Conference on
Solar Electricity, Hurghada, Egypt, March 15-18, 2009 (invited talk)

A B2, David Pretty, Boyd Blackwell, W57, RHEZ, B
i, KW =, /MEAE T, Ruben Jimenez, Enrique Ascasibar, H Il
x, KW [NIVANVTIARIIBILTF—5 <A =y 7FiEr v
7o MHD Z@ MM, 25079 A< - Bl &5, 20084F 12
A2H-5H, liREEE b v & — (48%115), 2pB03  (FAfFa#H)

« Energy Socio-Economics Research Group T3 )L¥—¢k2X - BHEWEI N —T

1.

IFWHY, &R - =3 F—OBRARWG R HEECET 2058,
WHKF T — NV COE 71 7 F & [HEIRELEDO T 3oL F—F
R ¥y TV UREI A, 2009451 H

2.

BBl IAAL, [ - AV F—EROMREEMIN L, 5OHRRS 7 m—
VCOE7 07 F & [HIKEMEALRAO T AL =R > 24
T YERITA, 2009F1H

- Solar Energy Research Group AR T A NVF—HHMEI NV —7

3.

10.

0. Yoshikawa, T. Sonobe, T. Sagawa and S. Yoshikawa, “Improved
Efficiency in P3HT/PCBM Polymer Solar Cell by Microwave
Irradiation”, ALY HR &K% (PRIME 2008), 2008/10/12-17

S. Chuangchote, T. Sagawa, S. Yoshikawa, “High Efficient Dye-Sensitized
Solar Cells Using TiO2 Nanoparticles/Nanofibers as Photoelectrode”,
The 1st Thailand-Japan International Academic Conference 2008 (TJIA
2008), Tokyo Institute of Technology, 2008/11/21

S. Chuangchote, T. Sagawa, S. Yoshikawa, “Electrospun Conductive
Polymer Nanofibers for Organic Photovoltaic Cells”, The 1st Thailand-
Japan International Academic Conference 2008 (TJIA 2008), Tokyo
Institute of Technology, 2008/11/21

S. Chuangchote, T. Sagawa, S. Yoshikawa, “TiO2 Nanofibers-Comprised
Photoelectrode for High Efficient Dye-Sensitized Solar Cells”, The 3rd
Japan-Korea Bilateral Workshop on Dye-sensitized and Organic Solar
Cell, Kitakyushu, 2008/12/18

T. Rattanavoravipa, T. Sagawa, S. Yoshikawa, “Organic- Inorganic Hybrid
Photovoltaic Cells based on TiOz Nanotube Arrays Modified with Various
Dye”, The 3rd Japan-Korea Bilateral Workshop on Dye-sensitized and
Organic Solar Cell, Kitakyushu, 2008/12/18

TR, FERRER, N, HIGE, [P 7 VE— R~ 7 ik
B X 2 AR B O =)=t ], H AR LR 89 R FAE LR,
HARK B LAEAG F v > 78X, 2009/3/27-30

Sy FFTEITEN F T4, RN M, H R, U, 5
N, PR FE, [ZnOF 7 4 ) 7 57— & V7oA RN 1 7
Uy FRBEM], BRALFRET6IRE, FAKFAEHF v /82,
2009/03/29-31

TR )FTy F =T, HIE ENE, EIE, [y
AT HRAERAREE ARG EMOMER (1) 2Aa—2ru—2A%)R],
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11.

12.

13.

14.

15.

16.

17.

18.

19.

HRALF R T6 RS, FURRFE ¥ v > 78R, 2009/03/29-31
TR, A, 0w, HI R, [0 7 N7 o ETA R
KOOSR (2) GG RO BB AL, BAALFE A A 76 K%,
FHESRAEH ¥ v ¥ 78R, 2009/03/29-31
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Equipments

L

I. Solar Energy Research Group ABXTANVF—HHWEI N —7

Equipments #%2%

Manufacturer - Type * —#— - 8%

Electrochemical Analyzer
BRALFET F 74 ¥ ——K

BAS - ALS Model 660C
v—.x— -2 -ALSETI660C

High-pressure Hg Lamp Asahi Bunko - REX-250
RGO WIH 4t - REX-250

A Package for DNA Sequence Analysis GENETYX
DNARFIEHTHPC ROV 7 by =7 AT 4 v

Gel Electrophoresis Apparatus ATTO

KRBT — X

ATTO - VU NVR Y I A« 58« S=2AF T

A Machine for Coin Type Lithium Ion Battery
a4 ) F LA F MR

Hosen - 2032-Type Assembly System
TR 203277 ) #

Multichannel battery tester
N FF v v A NFER AR

Hokuto Denko - HJ1001SD8
Je=#E T - HJ1001SD8

Electrochemical Measurement System for Rapid Discharge-Charge
o A P e S b e 1

Bio-Logic - 4A current booster for VMP3
BiO']_DgiC - VMPS3 - 4A'£2}ﬁ Ty —

Applicator System for Electrode Sheet
¥ — MR

Hosen - Minicoater MC-11
TR IZa—5—MC11H

Scanning Electron Microscope
A A B - S

Keyence - VE-8800
F—x > Z - VE-8800

Mid-Infrared Free Electron Laser System
b R4 L — 9 — (KU-FEL)

Self-produced system
H1E

Photoluminescence Measurement System
ZH MVIF vy REY AT A
He-Cd laser (325, 442 nm: Dual type)
CCD detector
30 cm - monochromator
Photolumi-optical system
Optical table (120 mm x 900 mm x 800 mm)
Assembled dark room (2100 mm x 1500 mm x 2000 mm)
He-Cd L —+— (325, 442 nm:2 JE K [ RFdR Dual ¥ 4 7))
B ER CCD M4
30cm f£ St
74 MV INER
FeEEE (1200 mm x 900mm x 800mm)
A CAME (2100mm x 1500mm x 2000mm)

Lucir - IK5451R-LU

Lucir - NOS-MOSIR350
Lucir - NOS-Omini- 1 3008
Lucir - NOS-DPS-100-LU
Lucir - LU-RHS-1209-K5
Lucir - LU-MEDR-2115

V¥ —)b - IK5451R-LU

V¥ —)b - NOS-MOSIR350
V¥ —)b - NOS-Omini- 4 3008
V¥ —)v - NOS-DPS-100-LU
)V —)v - LU-RHS-1209-K5
V¥ —)v - LUMEDR-2115
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II. Biomass Energy Research Group A4 < AZRNX—WEIN—T

Equipments ### Manufacturer - Type £ — 7% — - #I3%
Kjeldahl analyzer Actac - Super Kjel 1400
TV — VTR T E Yy A—r8—4 L 1400
High-performance liquid chromatograph Shimadzu - LC-20
[EEL 2N A el A A B - LC-20
MALDI plate spotter Shimadzu - AccuSpot
MALDI 7L — ARy 57 1 v 7 ¥iE Bt - AccuSpot
Visualization device for unsteady flames Photoron
BRI B LR 2 N =

ll. Advanced Nuclear Energy Research Group JGiEE VIS 7 N —F

(1) Research on New-Type Nuclear Reactors and Accelerator Driven Subcritical Reactors

PEREFIAF - DK ARBREDR bR AR REE

The following equipments were set up for the research on New-Type Nuclear reactors.
Test loop for gas-liquid two-phase flow experiments
High measurement system for two-phase flow: Optical probe system, high resolving visualization system with
high resolution on time and space
The following equipments were set up for the research on Accelerator Driven Subcritical Reactors.
Power supply system for the MCBT magnets of FFAG accelerator
Beam optics design and vacuum chambers development (Development of charge-exchange beam injection
with negative hydrogen ions)
Data acquisition system for time-series neutron data (MCS, instrumentation module)
Proton irradiation system (for material irradiation research)

WRE TIRREgED 728, LUT ORAi i 2 17 > 720
S AN ROV — 7 DR iE
RANEH SR O R EAL 670 —TRHI Y 2 7 & - moa T gALET > 2 7 455
ISR B R R R ZE D 728, LU O 3ehili i % 17 - 720
W ¥ FFAG € — 2 Bk o FE AT P IS5 R fil
E— 2 REt B KRR Y — A HE Y AT A OFE (BKHEA ¥ ¥ — LI X B ERAG TR0
PH%E)
P57 ORERIIGEN 7 — & OPEEREM (MCS7— ¥ i, FHIEY 2 — )V 5§)
B ¥ HG ¥ 2 7 2 %A (BPEHIRSSIESR)

(2) Research on Nuclear Fusion Reactors
et & IFRE

The following equipments were set up for the research on Fusion Reactors with Heliotron J.
Power amplifier for microwave reflectometer to measure electron density profile
High sensitive and time-resolved CCD camera for charge exchange recombination spectroscopy (CXRS)
system
Workstation with eight cores for integral plasma simulation code development
The following equipments were set up for the development of Integral Tokamak Simulation Code.
Installing of more main memory of the integrated simulation server

A F O v EEIC X DERMAEIIED -0, DU OB 2 175 720
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KRt 7 o A< Gt~ 4 7 i jEHH ST —7 v T oEA

7T A= EHIH R EE A A T OEA

BT — 27 AT =2 a VOEA (FI9ATYIalb—ara— KR
M= 7EYI 2L =23 ra—FREEOD, DT OB ENm % 17- 72

My Ialb—ra VHEERS 9 A5 0 XE) B

(3) Development of Advanced Nuclear Materials
FTEREF O F R REDE

The following equipments were set up for the research on Advanced Nuclear Materials.
High precision automatic polishing machine for the specimens of electron-irradiation experiment
Improvement of In-situ Observation System of Irradiation Defects
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Budget Implementation

FEIT
Final Budget and Allocation in FY2008 (1,000 Yen)
Direct Expenses
Expense Program | Scenario | Advanced . International SeltInspection | Sub-total In-direct Total
Category . Curriculum | Exchange . expenses
Headquarters | Planning | Research . and Evaluation
Promotion

Equipment and facilities 36,355 195 49,092 0 778 0 86,420
Domestic travelling 4,384 181 92 0 967 0 5,624
Overseas travelling 6,903 0 0 0 4,578 0 11,481
Salary

Program-specific 11,413 0 0 0 0 0 11,413

assistant professor

Researchers 1,794 0 0 0 0 0 1,794

RA 9,000 0 0 0 0 0 9,000

Administrative support 2,101 0 0 0 0 0 2,101

Rewards 175 36 0 0 2,755 0 2,966
Program promotion 31,494 8,306 25,048 447 6,783 0 72,078
Young Researchers 0 65,723 0 0 0 0 65,723
Group research

Total 103,619 74,441 74,232 447 15,861 0| 268,600 80,580 | 349,180
Budget Amount 100,440 73,992 74,668 0 19,500 0| 268,600 80,580 | 349,180

1. The 3,500,000 Yen each allocated to Department of Nuclear Engineering and Reactor Research Institute were included in the Steering Committee (Program

Headquarters) budget.

2. Budget incurred for the Secretariat is included in the Steering Committee (Program Headquarters).
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P _ Energy Science in the Age of Global Warming
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Editor: Takeshi Yao (Program Leader)
G-COE Secretariat, Graduate School of Energy Science, Kyoto University
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