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In the course of implementing the Glob OE, we placed the GCOE Unit for Energy Science Education at the center,
and we proceed from the Scenario Planning Group, the Advanced Research Cluster to the Evaluation, forming mutual
associations as we progress. The Scenario Planning Group sets out a CO2 zero emission technology roadmap and
establishes a CO2 zero emission scenario. They will also conduct analysis from the society values and human behavior
aspect. 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.

In FY2009, we carried on full-scale operations at the education programs of the students, and also promoted the study
at both the Scenario Planning Group and the Advanced Research Cluster earnestly. In order to report the developments
and to discuss the future activities widely, we held the First International Symposium of the Global COE titled “Zero-
Carbon Energy, Kyoto 2009” in parallel with the First International Summer School on Energy Science for Young
Generations on August, 2009 and the annual symposium of the Global COE on February, 2010. We also made a strong
effort to the international exchange promotion activities such as co-hosting SEE (Sustainable Energy and Environment)
forums held in Thailand on May, 2009 and Indonesia on November, 2009 and other related seminars and symposiums.
ere an annual report of the Global COE in FY2009.
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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
is 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
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research cooperating with other researchers,

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

‘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:

@)

"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.

"Advanced research" to participate in the Advanced Research Cluster as an independent researcher and to
master creativity and independence.

"Field training" to visit field site such as nuclear power plant or waste power plant or etc. and to make
practical learning.

"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:

)
©6)

International education through classes in English, invitation of researchers and strategists from abroad.
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,

@)
)
@)
)
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Information transmission through website,

Publication of quarterly newsletters in English and Japanese,

Hosting domestic and international symposiums and activity report meetings,

Co-hosting related meetings domestic and international such as SEE (Sustainable Energy and
Environment) forum and so on,

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,

@)
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Contribution toward realizing CO2 zero-emission, and policy proposal coordinated with government and
autonomy, domestic or abroad, and international agencies,

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

Establishment of information channel, human exchange path and education system to solve the energy
issues,

Contribution to utilization of nuclear power with improved social acceptance,

Contribution to prevention of global warming and energy security

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.




Policy proposal
Information transmission

CO2 Zero-emission

GCOE Unit for Energy

Science Education

ed Research Cluster

gsearch into Energy Science

Fig.1-1. Full picture of the Global COE.
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Fig.1-2. Outline of the research tasks.
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Fig.1-3. CO2 zero-emission education program.
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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. Thirteen committee
meetings were held as of February 15, 2010 in FY2009 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

10
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researchers. 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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Ken NAKAIMA ) GES shiro SAKA SHION  TEZUKA  KAWAMOTO MIYAFUN  YAMAUCHI
Hideaki OHGAKAI Biomass Energy Research IAE  Tsutomu KODAKI
Shiro SAKA
Takashi  Hideaki Tetsuo  Yukio Kenzo Toshiteru  Takashi Takashi
Tetsuo TEZUKA IAE VORI OHGAKI  SAKKA ~ OGATA  MIYAZAKI KIl NAKAJIIMA SAGAWA
Susumu TOHNO Solar Energy Research . - . ) o
GES Takeshi  Rika Mitsuaki  Toshiyuki Taro Masatora
YAO HAGIWARA HIBINO  NOHIRA SONOBE  FUKUDA
Ken NAKAJIMA  Hil bu UNESAKI  J LIM
Med Chair (Leader) Advanced Nuclear Energy RRI  Ken fronobu aeyong
Gl

- B RE

uolpN|PAJ pup UoIAdSU|-§[eg

GCOE Program-Specific ES Takashi MAEKAWA

g

Green

Asststant Professor ) o
) —| Curriculum Committee ] DNE ' Atsushi FUKUYAMA E‘iﬁ
Purple | o o Speciic JAE  Tohru MIZUUCHI  Tetsuo SAKKA

BeseaEher RRI  Katsuhiro KAMAE
GES  Graduate School of Energy Science IAE  Hideski OHGAKI
IAE  Institute of Advanced Energy - Internat'ional Exch'ange DNE Tomoaki KUNUGI

Promotion Committee

RRI Research Reactor Institute GES Masahiro SHIOJI  Eiji MATSUMOTO  Hirohiko TAKUDA Taro SONOBE

DNE  Department of Nuclear Engineering

IER  Institute of Economic Research

GES YasukiDOMOTO  Yutaka NAKATA  Satoshi INOUE  Yorimi ASANO  Yuko YAMAMURA

EiHE

saxipuaddy

Fig.2-2. Committee composition as of January 31, 2010.
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Table 2-1 PHC meeting record

The 9 th Committee Meeting April 9, 2009

The 10th Committee Meeting May 14, 2009

The 11th Committee Meeting June 11, 2009

The 12th Committee Meeting July 9, 2009

The 13th Committee Meeting July 30, 2009

The 14th Committee Meeting August 17, 2009
The 15th Committee Meeting September 9, 2009
The 16th Committee Meeting October 8, 2009
The 17th Committee Meeting November 12, 2009
The 18th Committee Meeting December 10, 2009
The 19th Committee Meeting January 14, 2010
The 20th Committee Meeting January 26, 2010
The 21st Committee Meeting February 10, 2010

K777 AOEEREZH2-1ITRT. GCOEEBF L=y MEFZARIL, A0 72028 ELETO
EEOREARTEHOFEREZITIHTH Y, MERBEEZLIFHRL TS, CORERIE, AFEICHDS
TEHRA N—OREDLOHR SN, K707 T 2IBML T 5457 (=20 F =B, = frF—
PETEEEZERT, T ZeRbR 4% T2, JEUFHREEERT) S B ZBM§ 5. GCOE&RHHs, #Ei
GCOE#E L= v M A RE, FV—THR0EE, RAOIRM, #EH, PD, MEOANH, S48 M
DERSFZITH . P2UFEEIZE21D X H I PHR224FE2 H 15 HBAET 13 MOR R &% B L 7.

WIZEEB O EBEOEE 1L, ¥ F ) FREBXREREMMERBRIATI. P FIVFTREKXE, V5V FREN
27— T DEY, GCOEHH L= v MIBU BHEDHEM R FRN 7V — THEOER 2179 . et
RRERIL, WAMELMNIES 5 A5 OEEEITH). TAVTF (& - BE N ATAZRVF—, Kbt
IANE—, LRI AN F—D4ODWE 7V —Th bR S N5s. T2, ¥+ FRES L LW
REBRIIAMNER MR T 20 LHEZ N> CTiGEId 4. COEYF ) A RERLMEL O - BAK
Wil LC [ZAVTF =3 F )4 - IEHTZES ] #3%E L7z, MREFHSZFEHTLIZANVF -2 )
F O FE BRI D EBINEAAR D &) KR O 7)) g, EARRPER LT &% H
BL2Z2b0T, EMMICERLBEOKEA 2R, 72— NVCOEYF ) A RHADPIRET 2Hfin— F< v
FHFICZANF—TF YL ZFHML, Sz FUFERICT 4 — BNy 7 LTl

A F 2T LREEZE, GCOEHEL=y bOEBLELT, HETUTITAL - H) X257 20KELEH,
T 4 — v RO AW, EX - B EE T — 2 Y a v TOFER, RADHEMEREEZITS.

HWHERE AL, ERROZERER & %K - B, K7 VT RHE T VT B EANOFER 2 B R 09k K iG S,
EES, BN RO A0, HP OB, M- L, GCOE = 2 — ZAOFIAT, MEFH R3O 4,
MEBNDIERFHAE E 1T .

HIEWE 2 i - G 9 A 72D ICHC AR - B R B A% 3%, BAEEACHR - iR EHELIND L0,
TU T T AORKCEZBRT 5.

T/, NNEBHEBRE» D 22 HMBERSZRE L CERCHS 22, MEBIEZ N %2255 i o H I ER
EE i

M221 2% BEADNEREZ/RT. REFEREED) — 5 —, HFEVFHEWRMEHYE, w725 GCOE K E
B, 87 ASGCOEMZE B, Bz AN DO X2 v x—%2K$. GCOEHFT L=y MEEREAD X ¥ 3—IT,
ZHEDPZFOTOVWTANDORFEEEZNRELTHBY, BERBENA L —XIUEE, FITENR5S.

il
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Open Recruitment

ABRE

®2-1 HEAFZEEIERRE

% 9 B GCOE#HE L= v MEFZERSA FRC214E4 H9H
10 GCOEH B L= v MEFZES FR214E5 H 14 H
11N GCOEHF L= v MEHRHSA SEHC214E6 H 11 H
12 GCOEHF L= v MEHRHEA FR214E7H9H
130 GCOEHE L= v MEFZER SFERC214E 7 H 30 H
B4 GCOEHE L= v MEEZRBS 2148 H17H
15 GCOEHKF L= v MEERHEA ER214E9 H 9 H
#5160 GCOE#HE L= v MEFZERS 21410 A8 H
H17H GCOEH A L= v MEHZESR PR 21411 A 12 H
181N GCOEHHF L= v MEHEHE FR214E12H 10 H
19 GCOEHF L= v MEEREA FR224E1H 14 H
§200 GCOEHHE L= v MEHZES FR224E1 H 26 H
(2110 GCOEHE L= v MEHTRHE SERC224F2 H 10 H

From the applicants for the open recruitment of GCOE assistant professors and GCOE researchers in FY2008,
one GCOE assistant professor was adopted on April 1, 2009. Total of two GCOE researchers were adopted on
April 1, 2009 and October 5, 2009. One GCOE researcher who was adopted on March 1, 2009 moved on to become
a program-specific researcher (JST) of the Graduate School of Energy Science, Kyoto University on June 30, 2009.
Table 2-2 shows a list of the GCOE assistant professors and the GCOE researchers as of January 31, 2010.

RIAEEAT - 72 COEBI# B L OMIEH ABEADISFEEH L ), FH214E4H1HIZ 72— ")V COEB# 14 %
WAL F72, P21FE4H1IHE10HSHIZ, ZREniiER (Fu—"\VCOE) 1% %A L. &b,
SERE214E3 A T HICERM LaWge B 1403, P21 4E6 H 30 HA 1 THRAVK KB T & L ¥ — R0 78 RHEE
MR R (BHAHRe) & L CRE L2 FHR2F1 3L HBFEDO NH %K 22107,
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Table 2-2 GCOE program-specific assistant professors and researchers as of January 31, 2010
x2-2 GCOEHEDH LHFEMES (F22%1A 31 HRAE)

Position Name Adoption date Assigned Committee Group
b5 K4 BHAEAH e I=E5 TIV—7
GCOE Jae-Yong Lim October 1, 2008 Advanced Research Advanced Nuclear Energy
Program-specific |tk #F% SERL204E10 A 1 H [ 5eimifse SR T
Assistant Professor
Taro Sonobe November 1, 2008 |Advanced Research, Solar Energy
GCOEFFEbhi#  |BIEEAHR R 204E 11 A 1 H | International Exchange Promotion | KB 4 v ¥ —
IR gE, AR
Masatora Fukuda November 1, 2008 |Advanced Research Solar Energy
i FH AR SR 204611 H 1 H B deimiiige KB Ao ¥ —
Yoshinobu Yamamoto |November 1,2008 |Advanced Research Advanced Nuclear Energy
LA 25 SERE204E 11 H 1 H | Ieobimff g AL
Kazuchika Yamauchi |April 1, 2009 Advanced Research Biomass Energy
N —B2 SERC214E4 H 1 H | IRJGImT g NAFIAZRNF—
GCOE [1:34s January 1, 2009 Scenario Planning
Program-specific |Qi Zhang SER21ELHLIE (YU R
Researcher
Pz April 1, 2009 Scenario Planning
GCOE4FZEMf%EE |Yoshiyuki Watanabe — |*FR(214E4H1H |¥ ) FRE
IV T AF7/23r  |October 5, 2009 Scenario Planning
Miguel Esteban SE214E10H5H (&) F 3

15

EMOTcLOL
MaIAIBAQ winiBouy

= TE

Apog wajsAg

(BRENE

SSIIAIPDY [DUOIPINP]

[EExEH

SOLIALDY YDDasay

(BRI

uoijowoly abupydx3 |ouolpuIBiY|

- BOE

Wk

uoypN|AJ pupb UoIadsU|-§[eg

ERE

saxipuaddy




I Curriculum Implementation in GCOE Unit for Energy Science Education

IXIWF—FZ2 GCOEHFTLI=vY bAVYF 215 LDRhE

Operation of Education Unit and CO2 Zero Emission Education Program
IR NVF—F#GCOEHREFE L= F RV CO2EULI vy Y ¥yaryEE7Tur 5 L0

Full-scale operation of the Education Unit and the CO2 Zero Emission Education Program started from April
2009. 73 students have registered for Education Unit in the academic year 2009. The registered students are
allowed to submit an application form for participation in subjects in the Education Program. They are eligible
for research-related financial support, such as GCOE employment as an RA or TA, financial assistance for travels
associated with presentation of their research, and research grant for participants of the subjects "International
Energy Seminar (group-research)" in the Education Program. The overview of the Education Unit and main
subjects in the Education Program are presented below.

HEL=y VOB EHE T T T L ORMZ P21 E4AH 2 S ARKIICHG L2, ZHFE L= MI734%4
DOFENRSINEEL, CO2¥uIv Y avHE7urss 28 %2B6T 5L, RA/TANORT, 5
REREOME, HE70 s 708 H BB AVE—X 3 F— (FV—=7%) ] BIBEEIHT 50588
HEOMET IR 22T AN TEL UTFTICHEEFL=Y FOBMEL EFELEE 7077 28 HONEZRT.

I. Those Eligible to Register for Education Unit #H 2= bShGEEERKHS

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

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

IANF—FZGCOEHEBE L=y MIBMEFHTE 2418, DTFOMZER - ST 5%
AR OFETH 5.
o T ANVF—FHERIEFR
I ANV F—Fh - BRERHARK
IOV F — SRR R EI
I AV F — SRR EEL L
I AV F — D HRHEE I
o LEEWRER
JE A% Ty
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II. Research Support for Registered Participants of the Education Unit
BHE 2=y PSHERE T DR

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

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

(3) As for those who signed up for this education program subject, “International Energy Seminar (Group
Research)” , based on the research plan submitted by each group, the required research expenses will be
supported, amounted to the maximum of 1.5 million yen a year per person.

SEWH
Apog waysAg

Q) HEL=v MIBINEEHL2EIZ, GCOEODRAH L WIZTAL LTHRHENLERZES.

2 HEL=v MIBIEELERZ, MIEREOLODORBIINT IR EZZ LI ENTES.

@ #HE7u7I2FH TERZANVF - IF— (FV—=TW%) | BEHEIIOWTE, Z7V—THlIH
S NAIFEETHE IS RO X, LRI — A 472 D AERR K150 1 E TS 5.

SaIJIAIPDY [DUOHDINP]

. CO2 Zero Emission Education Program CO2¥uxXIv ¥ a yHE T I A

Those who registered to join the Education Unit, and acquired the total of 14 credits and above from the
following subjects within the course period will be certificated as graduates of the education program, and a
completion certificate will be issued for each student. The number of credits and the number of registered

students (as of the end of January, 2010) for each subject are indicated below. §f‘; “;Ej
(1) International Seminar on Energy Science 1, II, I, IV (Each 2 credits, compulsory 4 credits, maximum 1@%
8 credits) z
Number of registered students: 1 (first semester, 2009) 58 (—%
II (second semester, 2009) 67 B
(2) Advanced Research for CO2 Zero-Emission I, II (Each 1 credit, compulsory 2 credits)
Number of registered students: I (first semester, 2009) 36
(3) Field Practice (Compulsory 2 credits)
Number of registered students: 26 W
(4) Research Presentation I , I, I (Each 1 credit, compulsory 1 credit, maximum 3 credits) ﬁg_
Research presentation at academic meetings a g
Number of registered students: to be counted at the end of academic year (g
(5) Overseas Practice (14 credits) ;3[)
Research or practice at international institutions 3
Number of registered students: to be counted at the end of academic year %
(6) Classes in English (Half term: 2 credits, quarter term: 1 credit) )
Number of registered students: 24 b
U=
BHEL=y MIBNBEL, BHEMEACTROMH 2 SFH4EAEL L (N, S5 9 HAD) 2L &g
TBRERBRETUT T AMETHEREL, BTREHEEREITT 5 . DFICERH ORI E FK 21 FEEDNE o g
BEf CPR224E 1 ARBIUTE) 287 . =
Q) EBIAVE—t3F— 1, 0, I, V (%286, L6480 k8 H) g
@i 1 (i) 584, T (M) 674 5
Q) WCImESZE 1, T (% 1 ¥A4L, M52 AL
EisE 1T (i) 3644
@) 74—V FER (52 ) W
B 264 &3
@ wrgesedc 1, O, I (% 1§47, 08 1§, 5K 3 Hifr) %

PR OB DMERE, JRIEE  AFRRICER
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G HEAMIHE (1 ~ 4 H67)
EBSHEBcomigeE, WHE, JEIEH  EERICEST
6) BEFEICX A8 CEW - 2 B4, 1/41:1 841
JEIEH 244

Main Subjects FEFH

Subject Title International Seminar on Energy Science 1, II, I, IV

HE% Eff= AV F—tIF—1, O, WM N

Place To be determined by the Advisor

i 7 FN A F—DI85E T DT

Time International Seminar on Energy Science I : First semester of 2009

H B 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 T AN F—t I F— T PR 214 R, BT AV F—t I F—1 : FR214E R
ERETAVF—t I F—10 : PR 224, EBRT AV F—t I F— PR 224E R
FERC D WIS %S 5 .

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

E/4=E PHUARESMELHE (A, FIE, D, TR

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

Hifir H2HAL (D4 HAT, 3OK 8 HUAL)

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
FENE Learning (PBL).

T—8%DTNV—TFIHhNTCO2¥ LIy ¥y yITALEF—HEITONTHEMRRSEE (PBL) 123
DLIPFEIC L B 7V — Tatam e I 2 e, EBHE S CTHRENICHRL DR 28155 5 .

Subject Title Advanced Research for CO2 Zero-Emission I, II

FHH % CO2¥uLIvyya vREMELNEL, I

Place Not particularly specified

i FRiZHE L w

Time Advanced Research for CO2 Zero-Emission I : First semester

H B Advanced Research for CO2 Zero-Emission II: Second semester

CO2¥ux3Ivya yIGImEAIgE T « Al
CO2¥uxTIvyya VEImESIET - %1

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

E 4=k FEHE B L OREWMIIEE RS YMEE (—hHF, B e, HH)

Credits 1 credit each (Compulsory 2 credits)

Hifr F 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 Scenario
B HNE 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.

IANVE =T F ) FIFEMIE & ARRINHERER &) 225, Y F )T OEREZFEMT L2 ANV F -4
FRIFEIE L AL A BIRIRAE L2 WBHE T A OV ¥ —Fili O BIRIIZE % 17 9 . 2% 2 BREEFRFIR T AL ¥ — JLpl
e - BERBA 2 HA L7z, [T AV F—4ba - fEEsel, TRAETEZ ALY — (KBt A LF—, g
FRAZRINF =) %] BIO [E#EF AV %] 2#EL, ZolEsb LI2L2C02¢¥0
IIvyaryIANF—TF) FEEICHETAMELITS .

18



\ AE
o . B\ 3
Ji 3
0
g% 3
2
Subject Title Field Practice
(REE T4 — I FEH
Place On-campus practice: Research Reactor Institute (Kumatori-cho, Sennan-gun, Osaka)
o External practice: Scheduled at Japan Atomic Energy Agency (the Monju fast -breeder reactor), Kansai Electric

Power Co., Inc. (Mihama)

SENGEE R IR ORBRA R e HRAE T ) %é

SFHVGEE T IRITET R (SH b A L), MWEE) (FEE) %2 PE ¥ 3

Ti . . il o
ime First semester (Intensive) i
H B On-campus practice: 3 days in August =

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

R (i)

ZNEE 8HD3HMH

FFEE C8H~9HIIATTHO2HM
PRI O W TR PIEIERT 5.

Instructor Academic staffs in charge of Curriculum Committee (Kamae, Mizuuchi) m
£k A F a7 ARAKMEYMHKE (B, KN) g
Credits 2 credits )

[e]
i 2 A >
Course 1. On-campus practice E:I
Description Address experimental subjects related to fundamental reactor physics using the Kyoto University Critical @
FHNE 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. FREHR

) O/NREFHACH B AR R E B R I (KUCA) % F v 72 25880 20 JE 1A B B 9 5 SEBRGR
EIZIYMIA, SSHICZHEERANRE LZETHOERIE 2179  FEHIE3HMT, WHIIREHE -
%fﬁﬁgﬁi - A oM, 2 HHRFE oS GRIERROLERE), 3 H BIZEFF OBz
BaITH .
2. FHFEH

R RFT O RS, iR I 2 L —F I LR gEE &0l U TR 15 AT O LA R R & EIT o T
BB 5. F72, B DREITICBT 2 HIBSANGEONE, 8, SHRORELZ EZFEMICFETS.

[EEAEHT

SSIHIAIPDY YoIDasay

(BRI

uoijowoly abupydx3 |ouolpuIBiY|

IV. Field Practice 74 —)\ F92%

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

HiY : SOFEBRTRES DY AT LREFIFENF, 2 BRMRZ RO E T 2 EEF 2 F2 I

m &

BET . Tz

e

Contents % : _lg

(1) Kyoto University Research Reactor Institute 5UHB K225 ¥-hi 92 B - -

The first field practice was held at Research Reactor Institute (Kumatori) from August 26 to 28, 2009, and g:

13 students participated. The practice included fundamental reactor physics and reactor operation practice s
using Kyoto University Critical Assembly (KUCA). After security lesson and lectures on reactor physics
and calibration of control rods, dynamic response experiments of the reactor (calibration of control rods and

access to critical state) and operation practice of KUCA were carried out. At the end of field practice, the @5

participants drew up their reports and held a discussion meeting. #h %

PR 2148 H 26 H~ 28 HD 3 HIEIZ D7z o THEM S N, 13X 03BIN L 72, WER, Bt 53 E (KUCA)
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2 O T2 IEBER 7 B B IR LB IEE TH D, REETE, BBk, SRR ERICT] &
BT, AR ORI (FIEBAIESEER, IAGIHEIER) TV, RRICKUCADMIKIER 2/ T
frvs, VA= MEK - Siaa 2 L7

Fig. 3-1. KUCA at the Reactor Research Institute (On the left) ./ At the control room of KUCA (On the right)
3 LIEFHAFERRT - FRA RS E (KUCA) (BEA)  KUCAHIHZEIZT (BrA)

(2) Nuclear Power Division (Kansai Electric Power Co., Inc.) and Monju fast-breeder reactor (Japan Atomic
Energy Agency) BIVE R DR )RR (35iR) BLOEARHER [HALw] (HE)
The second field practice was held at Nuclear Power Division of Kansai Electric Power Co., Inc.
(Mihama) and Monju fast-breeder reactor of Japan Atomic Energy Agency (Tsuruga) from November 20
to 21, 2009, and 10 students participated. At the Nuclear Power Division, students learned on issues in
nuclear fuel cycle, earthquake-proof safety of nuclear power plant and living together activities in Fukui
prefecture and exchanged opinions. At the fast-breeder reactor, Monju, they visited the facility of Monju
and Sodium operation practice, learned the operation simulator and exchanged opinions.

SFH214FE 11 H20H, 21HO2HEIC D72 THES N, 108032 L7z BEEFIIFHER
Wi, BTBEr A 2 VvoRNE, BRI OB e, RHARICBI 5 s AR ICD
WClFRE 2 71k, BASMRAIT o 72 HARBEFIWZEE SR - Sy [$A el T
X, bALwBIOF M) AMEIERE P L7tk Einy I 2 L— Y BIEHEo#RS LWy
BEVERRR - SEERBEREOMICIE 20, BRI EIT- 7.

3, ENILFADME D, ﬂffﬂa)-%:gjj |

sEsfTRSXLERE LFET

L it e N AR (Sl

-

Fig. 3-2. Lecture at Nuclear Power Division (On the left) .~ At Nuclear Power Division (On the right)
32, BWENETFHHEERETCOZ@mES (GEL) /MMENRFIFRERTICT (BEL)

Overseas Study
BAHRE

Overseas Study is for research or practice at international institutions. In this year, GCOE Curriculum
Committee supported the participation in the third Kyoto-Erlangen Symposium on Advanced Energy and
Materials held at University of Erlangen-Nuremberg (Germany). Out of about 50 total participants, 16 researchers
and students participated from Kyoto University, including 6 students belonging to the GCOE Education Unit and
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4 students from other divisions of Kyoto University. Prior to the symposium held from September 3 to 4, 2009,
they visited Bayerisches Zentrum fiir Angewandte Energieforschung (ZAE) and Department of Material Science
in the University of Erlangen-Nuhremberg on September 1, and Forschungszentrum Karlsruhe on September 2.
During the symposium, 29 oral talks were presented and active discussion took place.

BB IC BV CIE, FEEBEEZ 13 o &3 2 Comg, MBI L THARD S b. SEEIZE
D=L LT, GCOEN) ¥ 2T A BBENOLDOXREZTIC, T Iy —=a2— VNV T RE(RAL )
THMESNAZE 3P AN T = EMBHIET A RH T 7 V7 ¥ VR I T A TONB fTbhz. &%
MEHKS0% DN, HAPSDOBMEIZ164THY, GCOEHEBEL=y bDOFEAEKITMZ T, ThUIDR
WKL ABHDMUT. SPRIAFIHSH~ 4IRS N Y YR YT 22805, 9ATHIZIE NS T
WYIBHIZANF =5 v ¥ —, =7 7 270 Y REMERFARIZERE 2, F2HIZIE ) — VAV —Thi%t
Y —FRE L YRV ATRAR T2 IEEE SN, KRG H#EmIITbN .

International Summer School
B il 8o L |

Accompanied with the GCOE International Symposium "ZERO CARBON ENERGY Kyoto 2009" held at
the Kyoto University Clock Tower Centennial Hall from August 20 to 21, 2009, Energy Science International
Summer School was held during three days from August 20 to 22, 2009. In addition to the lectures given at the
Symposium, a poster session with 49 presentations was organized at the Clock Tower Centennial Hall on August
20, and oral session with 21 presentations took place at Kyodai Kaikan on August 22. In both sessions, two poster
presentation awards and two oral presentation awards were given to the winners based on the evaluation by the
members of the steering committee of the GCOE Education Unit.

In addition to the students of the GCOE Education Unit and a few students from other domestic universities,
more than 20 international students from China, Korea and Denmark participated in the summer school. Since
the GCOE Education Unit students came from 12 countries including countries in North America, Africa, Asia
and Europe in addition to China and Korea, the summer school became really international one. The workshop
was mostly operated by the GCOE Education Unit students, except the chair person at the oral sessions.

SR 2148 H 20 H ~ 21 HAZ AR R 22 R A e G A it &85 TRl S 7z GCOEEBE ¥ » R ¥ 7 & "ZERO
CARBON ENERGY Kyoto 2009" (Zff€ T, T A NVF—FZEBEY~—A 27— V238 H20H~22HD3 HIHIZ
blzoTHEI Nz, Y URY Y ATOREIMA T, 8H20 HICIEHFERAMHEICTEAY—ky v a VS
BAME X, FH9FREI M TbON. E6I12, SH2RZ2HICIIEAKAHICTH—F IVt y ¥ a VYRS,
SIS 2 oD AN TREIN. £y 3 Y TIRGCOEH BT L=y MEHREARBICI A ®EICLD,
KA —REE 24, T—INVREE24RIINT.

REREH < — A7 —VIZIZGCOEHTF L= v b O E BT AOENMASD S OBMEIIMA T, HHE,
BERFT V=028 282 58N -7:. GCOEHF L=y MEAOWMGEHMAKDS, WhiE, w#E
iz, &&7x0H, 77UA, TYVT, G—uyv X ERLO12HEICHESTE), EEBEGENRY~—
Ay —NVelrolz, BB, F—FVtyyaryTOERIIGCOEHEDHY Lz2s, ZOMICHL TiETN
TGCOEHEF L=y MEAEIZ KL D EE SN,

/ Lo =
Fig. 3-3. At the poster session (On the left) At the oral session (On the right)
K33, KAy —tvaryEs (BELE) /F—FVty¥a Vs (BEG)
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Japan-Korea Graduate Student Joint Symposium

HEXZRESAY VRIOIL

In order to promote international energy science education for graduate student in Japan and Korea, 2010
Kyoto-Ajou Graduate Student Joint Symposium on Energy Science was held at Uji Obaku Plaza on February 2,
2010, in collaboration with Ajou University in Korea. From Ajou University, 13 graduate students and 8 faculty
members came to participate in the symposium and 22 graduate students belonging to GCOE Education Unit
and 10 faculty members participated from Kyoto University. At the symposium, 11 oral presentations by Korean
graduate students and 9 by Japanese graduate students were given and active discussion on energy science was
evoked. For this symposium, students in GCOE Education Unit planned the program, made announcements,
and coordinated with Korean side. The graduate students also ran the symposium itself as chairpersons and site
managers. Active intercommunication between Japanese and Korean graduate students was kept in the reception
after the symposium.

HiRFBAEDOEBR T AV F—REEF 2T L7020, BET7 Va7 KRFEOMI T RV F—F441CH
35 HiEKFBRAESR Y YR RY 7 4 (2010 Kyoto-Ajou Graduate Student Joint Symposium on Energy Science)
PS, FHE224E2 H 2 HIZB I I I FIC TR N, BET YV a vy R¥EPSLBK21 7075 40—8E L
THEA13 %, HESHIKY L, HAMD HLIXGCOEHE L= v MNrEFAE 224 L B#HE B 10432 L 7-.
TURD T ATIEEEMA S 114, HAMD S 9O BAEIC X 2 OEEE; TN, ZAVF—FFICHET 5
WRREmIZEbEINT, GHOY VREITAIBVWTYH, GCOEHB L=y MOFANT T T T A, F
W, FEME OREEED, MHORS, K%, BEELFEDPERNIAT 72, YU RI T ABOEBSE
KBTS H#EAEORmATE R I b7,

| !
Fig. 3-4. Symposium photos
34, ¥ YRI LG

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

FEINAL D ER R EBE R EANOFEDIRBRI DO —FE 2 FK 3 1ITRT.

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

G“rade NarPLe Schedule Destination Cog}ference Presentation Title
AR 24T HF 1756 Fth SEFEH
15th International Conference | A numerical method for solving the
D3 | 45F HE 4/1 ~ 4/2 R on Finite Element in Flow Vlasov-Poisson equation based on
Problems conservation IDO scheme
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Grade Name Schedule Destination Conference Presentation Title
AR 24T H#2 1156 FR4 JEFEH
Bangkok . Chemical conversion of
D2 gﬁgﬁiﬁﬁgﬂ a 5/15 ~5/23 (Thailand) %Cg%%%nii\iflaeetmg/ lignocellulosiscs as treated by two-step
p Nyar(54) semi-flow hot-compressed water
Improvement of cell performance
Banckok by using ZnO nanorod arrays as the
D4 Charoensirithavorn 5/16 ~ 5/26 (Tha%an d) SEE Forum Meeting/ electrode for dye-sensitized solar cell
Patcharee NYas(54) WREC-2009 Asia Enhancement of electron transport in
dye-sensitized solar cell through one-
dimensional nanotube arrays of TiO,
.. Bangkok . .
D1 Joonwichien 5/17 ~ 5/24 (Thailand) | WREC-2009 Asia MagI}eUc ﬁeld gffect on photocatalytic
Supawan NYas(5A) reaction with TiO, and ZnO
Mohammad Bangkok | World Renewable Energy Hybrid Offshore-wind anfi Tidal Turbine
D2 | L . < (HOTT) Energy Conversion I  (6-pulse
utfur 5/17 ~5/28 (Thailand) | Congress GTO rectifier DC G d
Rahman N2 Ay (4 4) | (WREC-2009 Asia) iver treig er Uk connection an
Bangkok | World Renewable Energy Ca e ..
D3 | Ak 5/18 ~5/22 | (Thailand) | Congress Dxidation stabllity of biodiesel prepared
Y32 (#4) | (WREC-2009 Asia) y supercritical methanol metho
San Diego
S . . (USA) The 23rd Symposium on Fusion | Model of environmental tritium behavior
Dz | %R BR 5/30 ~ 6/6 # 7 4 LI | Engineering and effect of aquatic system in Japan
(740 h & RE)
San Diego
= _ (USA) The 23rd Symposium on Fusion | Compatibility of materials for advanced
Dz [ #E 5/30 ~ 6/8 #7414 3 | Engineering blanket with liquid LiPb
(7 20 A &RE)
San Diego .
. . | Development of high temperature
D2 & ¥ 5/30 ~ 6/8 Usa) | The 23rd Symposium on Fusion particle load test equipment by
#7414 £ I | Engineering hvd on b for divert
(740 5 A%RE) ydrogen ion beam for divertor
San Diego s .
. . | Process optimization for high
D3 |4 FE 5/30 ~ 6/7 _UsA) | The 23rd Symposium on Fusion performance SiC Fibers from polymer-
?77-, ;,)7;7 j\%:)j Engineering driven pre-ceramics
(5
B ( Aizg‘glsia) Physicochemical properties of mixed
D2 | & EE 5/28 ~ 6/5 oy 34 Congress on Ionic Liquids | MFSA (M = Li, Na, K, Rb, Cs) ionic
a liquids
(F=AF7)7)
N ( Ai:itf‘glsia) o Synthes.es angi pl}ysjcoghemical
D3 |4 ER 5/28 ~ 6/5 7R 34 Congress on Ionic Liquids | properties of ionic liquids based on the
(A5 7) hexafluorouranate anion
( Aﬁgitllzglsia) Electrodeposition mechanism of
; ~ 7R rd Congress on Ionic Liquids | silicon in a room-temperature ionic
D3 | WA K1E 5/28 ~ 6/5 3 C Tonic Liquid: ilicon i ioni
g liquid
(A=A F707)
Munich Conference on Lasers and Probing molecular structure with
t 7S . (Germany) | Electro-Optics — European . .
D3 |&HEH —f@ 6/13~6/20 | TN Quantum Electronics alignment-dependent high-order
(K1) Conference 2009 harmonic generation
Hamburg
o Em— . (Germany) | 17th European Biomass Some low-temperature phenomenon of
D2 [ Hah 5 6/28 ~7/5 /(\ 7 )1/)7“ Conference and Exhibition cellulose pyrolysis
FA
Mohd Asmadi Hamburg
p2 |Bin 6/28 ~ 7/5 (Germany) |17™ European Biomass Gasification characteristics of some
Mohammed /(\ 7 )I/)7* Conference and Exhibition. softwood and hardwood species
Yussuf FA
The 5th International Congress | Measurement of rotational temperature
D3 | HH M 7/1 EC ORI on Laser Advanced Materials | in a molecular beam with femtosecond

processing

laser pulses
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Grade Name Schedule Destination Conference Presentation Title
AR 24T H#2 1156 FR4 £ H
Noh Sang _ x 2009 452 B2 EEACHBRBL - AORE - | BEEEETHALEE L 72 ODS 8l O B I
D2 | Hoon TASTA R e g 3 OSSR
Byung Jun . - 2009 4E B B BAEL - #1FF - | Effects of specimen size on the impact
D1 \gim N~/ AATLIlT Kby HElt I — properties of welded A533B steels
Provence .
s o Study of the dynamics of the double
D1 %;ﬁ vUAT 7/3 ~7/28 7£I§:;11\1(§:)7\ Festival de Theorie 2009 tearing Mode in the fast growth regime,
o (752 2) a qualitative approach
. . . % . Numerical simulation on subcooled pool
D1 |/hiE #5 7/11 ~7/16 () ISMF2009:6th boiling,
Vi i i . .
N (Lot | o “Firet Generaton of Fuson | Anlysis of environmental long term
D2 | %W il 7/11 ~7/17 B A Power Plants: Design and behavior of tritium using numerical
(+—2A 1}V 7) | Technology model
The Fifth International o . .o
. . . Radiation detection by liquid phase
D1 | 1ERE B 7/15 ~ 7/17 JeIusH gﬁ%ﬁ&?&%ﬁ%ﬁﬁgmw epitaxially grown InSh detector
Ka%{%l%oo XXVI International Conference | Measurements of stopping cross
D3 |#EK HEA 7/21~17/29 | S x— |on Photonic, Electronic, and sections of liquid water for fast protons
(740 4 A%E) Atomic Collisions and helium ions
" " st A comparative study on chemical
Natthanon . " 18 [l H AL £ ) F— 4244 | conversion of hardwood and softwood
D2 Phaiboonsilpa 7/29 ~ 8/1 ALl WRE as treated by two-step semi-flow hot-
compressed water
Mohd Asmadi e .
; YN Char reactivities in pyrolysis of Japanese
D2 Bin 7/29 ~ 8/1 LI é‘ﬁ ISEI HAL AV F—2E R4 cedar and Japanese beech woods at a
Mohammed WK ar drl
gasification temperature
Yussuf
YN Effect of lignin addition on biodiesel
D3 | s 7/29 ~ 8/1 AL ?;%;(8 E] HARTZ AN F =248 as prepared by supercritical methanol
= method
' — FISHIHA T F L F — 24 4E | bbb — 2 ORI RIZ BT 57T
AS Hu ~
D2 |k B 7/29 ~ 8/1 AL WAL PR o 1 )
. _ - H ATRAH G 24 ol FT T = - TV B LIRS
DL N #5871~ 8/10 1 IRA 009 155 SR
. - S5 Lo 24 MBI G LR EH | BG5OSR 2 WF e HE1TH04R & 1
D1 & R 8/11 ~ 8/13 | SRR I F— SRUVAE L 7 H i
Moscow .
. 19th International Conference . .
D3 |#HK HEA 8/20 ~ 8/26 (éR;S;I? (Z)golé)n-Surface Interactions i’g:ﬁgl?a%ggg er measurements using
av7
. _ Korea Participating in internationa TOWHEZ iR O A 12
D2 Min-Soo Suh 8/22 9/1 ﬁ joint seminar %EL: Eg LT @%%'lﬁiﬁibﬁ L :/l:t‘lg‘l%
Jackson Hole
(USA) . . C .
A mo _ o3 +~ x | 19th International symposium | Ionic liquids based on the transition
D3 = [k 8/23~8/30 | ¥ Z ){/ 7w on fluorine chemistry metal fluorocomplex anions
(7 A0 %)
Erlangen .
34 Erlangen-Kyoto Symposium . . .
S e . (Germany) Stopping cross sections of liquid water
D3 ik A 8/31~9/7 -T—(’/’ V2% fg‘ v g/?a‘?e%‘i’;lgcecl Energy and for swift charged particles
FA
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o
Grade Name Schedule Destination Conference Presentation Title
AR 24T H A 1156 FR4 JE3EH
(ggﬁrgiﬁn) 3rd Erlangen-Kyoto Symposium | Oxygen electrode reaction on a boron-
D2 g s 8/31~9/11 | 735 ,;_’ - |on Advanced Energy and doped diamond electrode in molten LiCl-
(k4 ) Materials KCl systems
Erlangen .
34 Erlangen-Kyoto Symposium . . .
o . (Germany) Design of light energy induced
DL Ak B2 8/31~9/7 J‘-(T 7 v ’;3 M K/Illa‘gji’zigced Energy and fluorescence switching nucleosides
FA Y
Erlangen .
3 Erlangen-Kyoto Symposium . .
" e (Germany) The relation of structure to function of
Dz | fk% B 8/31~9/7 1(7’ % ’)7 v K/Illal'?e(i“i,;llléced Energy and ATP-binding ribonucleopeptide receptor
FA
Erlangen .
314 Erlangen-Kyoto Symposium S .\
3313 . (Germany) Effect of sintering conditions on thermal
D1 % itk 8/31~9/7 J‘_(T 7 v ’g‘ v K/rlla‘?e(ﬂ’;gced Energy and conductivity of NITE-SiC ceramics.
A
Erlangen " . Carrier transporting properties of bulk
D1 | % Fm 8/31 ~ 9/7 (Germany) gn 233255:&?{?;? Sy;ﬁgosmm heterojunction organic thin film solar
< e TS Materials gy cells using poly (3-hexylthiophene)s and
(k4 ) fullerene derivatives as active layer
B . MRS FHAR e L RINTSE - | RS S I E iz F Y F
D2 |4:H #®E 9/1 a3 WL NSNS A s
- . T/ I AR AT B Co-Cu i BED
D1 ¥k it 9/1~9/2 T3 5 25 M3 AT A T BAM @ AT ey | BV X B Cu s A2t & SR 22
160 5376 T BBEI- & 5 AT
. _ o S e R AR Ay BT = - TS BT A5
Dl /J\ﬁﬁ *’ﬁ% 9/2 9/3 ﬁ/‘?\%ﬁ E{Z’K(}lh'ﬂgjj%ﬂﬂaﬁ 2009 %ngb: Eﬁ‘ﬁ"%ﬁﬁ!ﬂ@fﬁ?ﬂ'
= . ; 14th International Conference | Compatibility of SiCf/SiC composite
Dz | 4b Uk 9/5~9/12 ALBE on Fusion Reactor Materials exposed to liquid LiPb flow
- , 14th International Conference | Effect of multi-step heat treatment s on
EUE 9/5~9/12 ALl on Fusion Reactor Materials crystallization of SiC fiber
. N ; 14th International Conference | Fabrication of SiCf/SiC by means of "in-
D2 | Min-Soo Suh 9/6 ~9/11 ALl on Fusion Reactor Materials situ" crystallization of SiC fibers
. - 14th International Conference | Development of NDE technique in SiC
D3 % s 9/6 ~9/12 ALBEl on Fusion Reactor Materials Ceramics for fusion reactor application
. Microstructure and mechanical
Noh Sang - , 14th International Conference - L5 .
D2 Hoon 9/6 ~9/12 ALIBE T on Fusion Reactor Materials properties of friction stir processed ODS
ferritic steels
. . Microstructure and mechanical strength
Zhihong . ; 14* International Conference Iy . -
D3 Zhong 9/6 ~9/12 AL on Fusion Reactor Materials of diffusion bonded joint between SiC
and F82H
. Effects of cold work and phosphorous on
p1 |ByungJun 9/6 ~9/12 ALIBE T 14th International Conference |y "4\ tile to brittle transition behavior
Kim on Fusion Reactor Materials
of F82H steels
D3 :i:# _‘11.\ 9/7 —~ 9/10 rgUJﬁJ_ %70 Emm%ﬂi%iﬁf%iﬁ ﬁ—ﬁ%@%m%aﬁ?ﬁ%ﬁiﬁ E{ﬁ%ﬁo)
o " H = FEHE B
. Entropic potential field formed for a
. N K%z 3% & L7z ATP T % )V ¥ | linear-motor protein near a filament:
D1 X% f2 9/8 ~9/9 At e A RN IS statistical-mechanical analysis with
simple model I
s A - 2 - YN 15 A FEA R0 3 B iR KR
Y- 4L = > -
DI |AE dk 9/9 gt | REERE LIEATP T RVE oy moesiept

—ZR ] A1 ARk
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Grade Name Schedule Destination Conference Presentation Title
AR 24T H#2 1156 FR4 £ H
Copenhagen
Ndumiso . (Denmark) | Riso International Energy ) e
D3 G.Dlamini 9/10 ~9/19 | 53¢ ¥ N—7 v | Conference AU & B2
(Fr=—7%)
Mohammad S(‘é);léggg)n Hybrid power system using Offshore-
D2 | Lutfur 9/13 ~9/18 Z by s Rl A Europe's offshore wind 2009 wind turbine and Tidal Turbine with
Rahman (ZL—5) Flywheel (OTTF)
D1 Mahmoud 9/13 ~ 9/19 (Cgarllr;fifa) 5th WIRMS Characterization of MIR-FEL at Kyoto
A.B.Arby NYT (H+F) University user station
YT AT E T VIS K B HA
D2 | %W ik 9/15 ~ 9/18 i 2009 4EJEF AR RO %::Eb)‘ VYA Sy GOV RUE: € aN) -7 ]
N, HAYS Iy 7Haof22m |~ Y v 7 ABEEEEORIEC X %
s -
DL 1% it | 9/15~9/18 | AT gy Do s NITESIC/SIC s bR B W
D1 *IE* :ﬁélm 9/15 9/18 'ﬂ-l-l IZI—TE Bz’—iﬁ%ﬁ%n‘ 2009*)(@7(3 }V‘]f—}’)l/i i‘%&ﬂﬁ@ﬁﬁﬁﬂﬁ%ﬁ@@?ﬂ”
» -« HAYZ I v 7 Haos221n BWCAF ¥y VBEIZLBSICET 3
DU % @ | 9/15~9/18 | Bl gms D xoe o 7 A DR Kb
22 ) BT =) - T IViBEIZ BT B IEE
DI | W | 9/16~9/19 | il | WARTIFRNEROKR s ootz BT 2 Bl S 3 =
= L—yav
4 7 . e 2 A 1 AU BRSO3 A A RRTA O TH
The 13th International . . . .
. . Consideration of alumina coating
- _ ; Topical Meeting on Nuclear :
D1 AR H&E 9/27 ~10/1 AR Reactor Thermal Hydraulics fabl;licated by 5'[0113-]?[?1 Method as MHD
(NURETH-13) coating agains i
i %gi(ljlth I\/Ilgéggzaggrll\?hclear Numerical simulation of subcooled pool
D3 /N %H 9/27 ~ 10/2 AR Reactor Thermal Hydraulics goiling (cizomflarg(zlll with experimental
(NURETH-13) ata and analytical equations
Vienna
. . (Austria) | 216th Meeting of The Direct electrolytic reduction of Porous
D3 | kst 10/3 ~ 10/11 ( A= ) Electrochemical Society SiO, in molten CaCl,
F=AM)T
553 [nl MHD 2 8 €7 .
- . e e PN _ Progress of high-T UDV tests for molten
D1 |HAR H 10/9 ~ 10/10 FHHR jZ ?773;@ PEICT 27 =2 | byl interfacial lip
_ . . 9™ International Symposium Consideration of alumina coating
D1 | RER #E5S 12{)1/11 6 l)jglgn( gt)la) on Fusion Nuclear Technology | fabricated by sol-gel process as MHD
= (ISENT-9) coating against liquid Pb-17L
Budapest .
_— (Hungary) The 15&} Meeting of the
D1 | ¥ ER 10/9 ~ 10/18 T 5 Rk International Group on The Mn Effect —Are the defects unstable
(NTHY =) Radiation Damage Mechanisms
; HABEM 24 22 W G103 | IDOBIC X B2V — AHZY A7z
D1 |5 Hor 10/11 SR o Fokker-Planck /5 0> B fiAgi:
N ; H A 723 22 MRS AEE | RAFTEIDO i W /27 7 Ao
D3 4G B 10/11 4Rl £ ITGER DTS 2 I L —3 g >
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F
Grade Name Schedule Destination Conference Presentation Title
AR 241 H A% 1% FR4 g8 H
~ 2h I = Exiofv==g
D3 AR i o, gy | IABRER2ZBERMI viags o0 GPU L & 2 it
. . . The 9th International Model of environmental tritium behavior
D2 |4:H  #®E 12{)1/116 Djeélll%n ( gg:l)la) Symposium on Fusion Nuclear |in coastal area and the effect of the
Technology ocean
D3 Zhihong 10/11 ~ Dalian (China) gh;ggzi{lnéef)ﬁagggi; Nuclear Interfacial reaction and diffusion control
Zhong 10/17 K () T}é chpn ology between SiC and F82H
Princeton
SA) .
- 10/11 ~ (U ., | 17th International Stellarator / |, L we
Dz | FJk 10/18 7(;,) ; ]}7\; é.f Heliotron Workshop AU - e
qE5))
. . . The 9th International Evaluation of microstructure and
D2 II?I{ngﬂSang 1(1{)1/216 Djeélll%n ( gg:l)la) Symposium on Fusion Nuclear | mechanical properties of liquid phase
Technology diffusion bonded ODS steels
10/21 ~ N A The 15% Asia Pacific Feasibility of SI-CI combustion at lean
D2 | Sopheak Rey 10/30 (R} F2) Automobile Engineering mixture of primary reference fuels with
Conference hydrogen addition
Toronto 17th International Conference | Evaluation of optical properties in
10/26 ~ (Canada)
D3 P E3% 11/17 INSEIRN on Secondary Ion Mass organic films with irradiation of cluster
Spectrometry ion beams
(hF%)
10/28 ~ IR ARG S AP 2L4ERE | A A=AV 3 ¥ 712 & % MoSi, DH]
D2 | Hed 10/20 | AR g Ui :
Mohd Asmadi
Bin 10/28 ~ " BT 3 et . Pyrolysis behaviors of softwood and
D2 Mohammed 10/30 T B The 54" Lignin Symposium hardwood lignins in wood pyrolysis
Yussuf
. Degradation of Lignin in two-step semi-
D2 gﬁ;ﬁgﬁgﬂ pa 1%2/5;0 i ] The 54th Lignin Symposium ?ow hot-compressed water treatment of
apanese cedar
" P TATAY H&%Tﬂﬁ?ﬁ‘aéﬂﬂ% V=7
. ~ 2 4 7 H AR —E—F =y UR7EpDTbulty
D1 | KEp fi 10/29 ~ 11/2 Rl ~ Y EF Y v L BALE L EHE
I
BB ENEIC B (D=7 i
W‘ . & ALK 50 5 0
2y F VT OH
s s Atlanta (USA) | American Physical Society- .. .
D1 %% 74T 10/31 ~ 11/8 ( 7 b ?A‘/ 57) Division of Plasma Physics goew(f;ﬁ%lntﬁfetgg&ﬁg}ggﬁgﬁ;ﬁgﬁg
o 7 AU HEKE) | Meeting 2009
Atlanta (USA) | American Physical Society- Gyrokinetic study of the spatial entropy
D3 |43 HE 10/31 ~ 11/8 ( 7 b 3/\% 57) Division of Plasma Physics dynamics in turbulent plasma with zonal
7 AU AEKE) | Meeting 2009 flow
- m i SLTT s A
DI | fel pepr | 1Y/ st OTRIRERRS ORI ey g
11/15 =8
Chiang Mai . Analysis of sustainable energy supply
. . 7th Eco-Energy and Materials . )
b wavnGe IS 0 ol ecrng | e sytemsin st are:
(#1) Symposium Mongolia
Chiang Mai . Hybrid power generation system
Mohammad 11/18 ~ (Thailand) 7ﬂ.1 Eco-Energy an d Materlals using Offshore-wind turbine and
D2 k‘;}tlfx an 11/24 Frzr~A gcﬁnz(;iilzg Engineering Tidal turbinefor Power fluctuation
(% 1) ymp Compensation (HOT-PC)
Mahendra . Chiaqg Mai 7th Eco-Energy and Materials | Characterization of oil palm for its
11/18 (Thailand) - : : : ‘ ..
D3 | Varman 11/24 FrvA Science and Engineering various parts as treated in supercritical
Munusamy (% 4) Symposium water
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Grade Name Schedule Destination Conference Presentation Title
AR 24T H#2 1156 FR4 £ H
Chiang Mai .
D2 | E M 11/18 ~ (Thailand) gtclilefccgiréeg%y lar’ln e(illﬂ\i/flatenals Phase transformation induced by
N 11/24 -3‘-(1 M ’57 A Symposium g g mechanical milling in MoSi,
5 A
Haryono . Yogy, akalfta International Symposium Carbon monoxide concentration in the
. 11/19 (Indonesia) . A ; ;
D1 | Setiyo 11/27 Sasvxany |00 Sustainable Energy & kitchen using solid fuel, kerosene and
Huboyo UV FRyT) Environmental Protection 2009 | LPG,
Svve4T Investigation of the trigger mechanism
D1 ERl 12/7 ~ 12/9 Tl Toki International Conference | in the explosive nonlinear growth of the
Double Tearing Mode
Characterization of thievery high cycle
. 12/10 ~ gL S S, e 35 fatigue of SCM435 under the load
D2 | Suh Minsoo 12/11 Kbl H2A MRS KT variation by the ultrasonic nanocrystal
surface modification treatment
N K Ak V25 AV )
D3 kR ¥ R finrts | WZSERMEADTES 2R Gpy Ecmpfes 5 MARS OB
_ e s s+ e sy | T T = o T— VI B DAREL
pr i wm | 1e fligrily | B2 PRI R R A
Zul Tlham B.Z o ) . New process for non-catalytic biodiesel
D1 |Tibes 1 1/20 ~1/21 B EESMINA F 3 ARMES production using supercritical dimethyl
carbonate
Florida GJ§A) International Conference E:vﬁﬁiigéggsgg gz}g?éeggrirgsgtgg
D2 | Suh Minsoo v~z (7 ZI)E;J ng@) %I;ﬁgzzﬁzesd Ceramics and threshold of ring crack initiation on

ceramic materials under particle impact

28




BMOTSLOL
MaIAIBAQ winiBouy

RA /TA Program
RA/TAJOJ5 L

Five judges evaluated RA candidates using their application forms (blank form is shown in Table 3-2) based
on the following evaluation points and the appointment was determined based on the 5 judges total scores.
Especially the top candidates were appointed on special hourly unit price. As shown in Tables 3-3 and 3-4, a total
of 32 RAs and 4 TAs were appointed (6 RAs were appointed from the second semester). Among these, 9 RAs were
appointed on special hourly unit price.

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

1. Contribution to this GCOE program

2. Academic importance and achievement in the concerned field

3. Research prospects and comprehensive evaluation

4. Research performance

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

SEBH
Apog wiaysAg

RABAHIZ ST 2 E 32 CRTHROHBFHEEZ, UTOMIEHEICI ) SAOFEREHICE VML, 580
GEHETREG 2 E 072 SR LMo b O 2 FeR R HAGCHR L 7. %33, 341279 L 9D ICRA32% (N6441E
BWIPS) LTAARZRHA L7 20N, SRR EAMIC X 2 RAOIRHIZIATH S .
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Table 3-2 Application form for GCOE-RA / %£3-2 RAHEE

Applicant name
W K4

Research plan as RA
(Relation to GCOE Program
should be given.)

RA & L CTOWFEN%
(lEGCOE7u v =27 M d
BEH D FEA)

Comments by advisor

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

?‘éi%i%k'é' @ﬁﬁﬁ
(D3O A LA D
ﬂﬂéﬁ%mﬂtﬁﬁ HELA)

Signature (advisor) Date of signature
FEHE B BHEHH

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
JeARL (LT OIHTHIM (A4) (ZRLL, iRf)
(1) %ﬂ“r* AR R - SR - Ty —F 1 v b ED)
E.n}LO) 2 a0 . 3 .
B DD HYptr, FIRIGE S B CHRIRIGE R A D b DI R % SRERREFADD DIZZNZFEY T BB DD a ¥ —2fH
YHL Gl - OME G, W5, SRS, A, B, BIGE, BIGE - SR E

(BRI

uoijowoly abupydx3 |ouolpuIBiY|
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(2) EBERFICBIH5%3% (U, ﬁxﬁ:@ﬂ”%f‘ﬂ%ﬂ, A5t D A M % W]EL B . B
o BE GRLER CONGECIiR, BU TR WE AL Rk, R WL 0
ENFPR - Y VRY B
@) & i—oX itk
(4) = OMFsFe I
Table 3-3 Appointed RA List
(D1, D2: April 2009 - March 2010, D3: April 2009 - February 2010)

Department Grade Name Research Subject I;l?i‘clzb(’;::)t
Fundamental Energy D3 | Yusaku Nishimura The formation and control of silicon film by electrochemical 2500
Science process ’
Fundamental Energy D3 | YuvaKado Study on physicochemical properties of oxygen gas and 2500
Science Y oxides in molten salts ’
ggilégzl?ental Brcrey D3 | Keigo Kubota Physicochemical properties of alkali imide salts 2,500
Enerev Conversion Studies of interactions between advanced plasma facing
Sciencgey D1 | Kenzo Ibano components and high energetic ions in the divertor 2,500

simulator
Energy Science and D1 | Motohiro Yuasa Development of high-strength energy metallic materials by 2500
Technology controlling the nanostructures ’
Energy Science and Application of inorganic waste for the solidification of CO-
Technology D1 |UmNamll gas and their effect on the carbonation reaction 2,500
Energy Science and D3 | Kazumichi Yoshii Non-linear optical process and application of the high 2500
Technology intensity femtosecond laser induced oriented molecules ’
Socio-Environmental Dlamini, Ndumiso | . .
Energy Science D3 Goodwill Life-cycle energy assessment and analysis 1,400
%(I)l(e:;(g}?ggilerr?cnemental D2 | Kosuke Hara Phase stability of metal oxides during mechanical milling 1,400
Socio-Environmental Sustainable energy supply and demand system in cattle-
Energy Science D2 | WuYun Ga breeding district of the Inner Mongolia 1,400
Socio-Environmental . q . | The research about the method of CO, emissions reduction
Energy Science D2 | Daisuke Miyazaki in household ’ 1,400
Socio-Environmental Elucidation of thermal decomposition mechanism at
Eneray Science D2 | Seiji Matsuoka molecular level of wood polysaccharides for the purpose of 1,400
gy highly selective conversion of woody biomass
Fundamental Energy D3 Takatsugu Syntheses, physicochemical properties, and applications of 1.400
Science Kanatani ionic liquids ’
Fundamental Energy D3 | Kenii Imadera Numerical and theoretical analysis of fusion plasma based on 1.400
Science ] gyrokinetics ’
Fundamental Energy D1 | Daisuke Saito Ionization and thermal relaxation dynamics of the matter in 1.400
Science ultra-intense laser using large scale simulation ’
Fundamental Ener Entropic potential field formed for a linear-motor protein
Science 8Y| D1 | Kenichi Amano near a filament: Statistical-mechanical analysis using simple 1,400
models
Fundamental Energy D1 | Rvota Kodama Statistical-thermodynamic study on water roles in the 1.400
Science 4 functioning of F1-motor protein ’
ggirégiénental Energy D1 |Tsai Yueh-Tsung |Development of organic solar cells for next generation 1,400
Enereyv Conversion Calculation of environmental tritium behavior based on
Sciengg D2 | Toshihiro Shibata |compartment model and assessment of sustainability based 1,400
on element cycle analysis
gg:;cgey Conversion D1 | Yasunori Nakai Research for medical application of neutron beam 1,400
gg:;gg’ Conversion D1 | Hirokazu Kojima | A study on fuel-air mixing control for clean combustion 1,400
Energy Conversion s Experimental and fracture mechanics approaches on
Science D1 | Koichi Yokota multiaxial fatigue properties of magnesium alloy AZ31M 1,400
Energy Conversion e Experiment and simulation code development for a short
Science D1 | Ryota Kinjo period undulator by Bulk HTSC magnets 1,400
%::; f(ﬂoz;lence and D1 % ggtlfilma Fracture behavior of advanced ceramics composites 1,400
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Hourly unit

Department Grade Research Subject price (Yen)
Department of
Nuclear Engineering . . The complex correlativity in heat and tritium conversion
(Graduate School of D1 |Yoshitaka Ueki systems of the magnetic fusion reactor 2,500
Engineering)
Department of . . .
. . Mathematical modeling on boiling phenomena and

Nuclear Engineering D1 | Yasuo Ose establishment of numerical prediction method on multi- 2,500
(Graduate School of hase flow
Engineering) p
llx)lﬁgfler ;;n}%ﬁt ionfee fin Kazuhito Study on the chemical separation of actinide elements in

g g D1 molten salt system for the advancement of partitioning and 1,400
(Graduate School of Fukasawa transmutation
Engineering)
Department of
Nuclear Engineering . . Energy loss and scattering processes of swift charged
(Graduate School of D3 | Morihito Shimizu particles in liquid matter 1,400
Engineering)
Department of
Nuclear Engineering . Application of compound semiconductor InSh for Radiation
(Graduate School of D1 | Yuki Sato detector 1,400
Engineering)
I]\)Iﬁléfg;‘n]ggtionfeerin Acceleration of multiphase flow computation and
(Graduate Sgc hool ofg D3 | Taku Nagatake construction of numerical method for multiphase-fluid 1,400

. - structure interaction

Engineering)
Department of
Nuclear Engineering . . . .. .
(G i Sl o D3 | Hideo Nuga Kinetic transport simulation in toroidal plasmas 1,400
Engineering)
Department of
Nuclear Engineering . Direct observation of ultra-high speed phonon dynamics
(Graduate School of D3 | Masaki Hada utilizing femtosecond X-ray probe 1,400
Engineering)

#* 3-3 RABRAE—E
(D1,D2 3F%21E4 B~F 22538, D3IEFR21E4B~FRK225FE2A)

IE¥ i) LAt
(1)

5 2 e y BLRALFET O AL B V) oy EREOTEK - Hl#H

TRV F —ReERF D3 |Ma Kk RS2 B 2,500
N . o . WRE T BT 2 R KO DILEY OB LS

TRV F— LR D3 |&H XE %%ﬁU$E4EFﬁ@%ﬁ“$Wﬁg“°“f@ 2,500
LIRS A N — F R E BT 26T 7 A~

IRV F— R D1 |fHEly ik gi@#ﬁ%k BIANVE =R OME/ERICHET 5 2,500

7%

TRV E— SR D1 |&E = %‘gé%ﬁzgﬂggb:l A EHRE T ROV ¥ — &M Ol 2,500
N e LA < Application of inorganic waste for the solidification of

TN IR D1 |x& F3W CO, gas and their effect on the carbonation reaction 2,500
S N © = b1 — P —=2 -~ % 2 NG

I i )I/*‘—’E\)ﬂf‘l’i D3 %‘:# —"fﬂLi gzﬁ%z%}%\ ]‘jf"/l/ 'H' J*;ﬁﬁﬂrﬁlﬁj %@;Fﬁﬂ: 7": 2’500

%%%g“ﬁ%' D3 | Dlamini Ndumiso 54 THA 2 VI AN F -l - 5 1,400

S D2 R HeH AHZAN Y Y S BY BRACH O 1,400
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WoOW

I A F—1h4s - WE Y INVOBEIXIZBIT B =4V F —
R D2 |WuYunGa T AT LMY B 1400
I A F—4h4 - - KEEDTHE T 5 b FPEHEEIR T RICE T 2
PR = D2 &y Kl i 1,400
IAVF -4 o — RENA F X AORBRINWEREZHWE LcAMS
RRE D2 | B 2= HEDS T L~ 0 T B AR B 1400
IRV F — AR D3 |&%n 4% 1% ko ER, Witk ISHICE T 2058 1,400
TAVE-RWHYE | D3 | 4% HE JrA RGO RBE T X D - 1,400
KHBY I 2l —varyEHVEREL —F—IC
TRV ¥ —FEAERL 2 D1 |&EE KA %%ént%gmﬁﬁk%ﬁ®y4%iy7X@ﬁ 1,400
Ju
N - . 77 N3IF Y ORBERIICBT 2 KROBENZH T
IOV F — SRR D1 | K% f& B kAl B e < 1,400
S . o F1lE—%—OERBICB T KOEEICHET S
T AV F — IR D1 |/hE &K G SR kot 1,400
LAV F — FEERL A D1 |# {&H Development of organic solar cells for next generation 1,400
> PL = IUX=F AV FETIVEHWEER MY F 7 A
TAVE-ERAFE | D2 \RE #E BT T & I AR 1 H65 < FEBET REPERFA 1,400
I — R D1 |HJ ¥ T E— 2 O FEHIS IS 5098 1,400
I ROV E— IR D1 |/hB 95— g%iﬁiﬁﬁﬁlﬁ@ 72O OIREL - 22K AT B 1,400
e TR . NI AV AG %Mmegm& ot 2 AR L B
%iﬂiﬁﬁ:ﬁ/wvﬁﬁﬁE%}ﬂwtﬁ%EﬁT YValb—
IRV F — R D1 & BK 5 OFE AL ) 7K IR R A I C D R OV 1,400
Wy3Ial—3ava— FOR%
I AV F—s AR D1 (&8 Ffu St T 3 v 7 AEEME ORI B 2015 1,400
- A OB - WEHEBRY A5 LB &
%;g%gﬁm D1 ik ke %Tgﬁagéﬁﬁ%%g%@/ T AIIBT HHEA B 2,500
. \ 8 ” e e .
%igigﬁm D1 i BE ?%ﬁ%wﬁﬂ%TW%ﬁ&ﬁﬁ%M$&%ﬁc% 9,500
T ZeR) e . ﬁ}%z?ﬁﬁﬂ’w) l§1 LICIT 72 e R T 7 7 F
LAORE ; ARG 12 351 2 6 A TR TR > = 1 F — 4
AL D3 ik A % - SR B 2 1,400
TR ALE 238K InSh @ Y6 T-# i S~ it
A% TR B I D1 |fEiE B8 1,400
TAFge R} . TR T B A AT T 0 v AL S OB ARG — s ok
BT D3 KR i BN PO Y 1,400
AR - b oA TN T T ARICBY BB RERE S I 2L
T s ) T b2 XBTu—-T 2R LBERT + ) v
e CERRECTESS AN Ty " 1,400
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Table 3-4 Appointed TA List

Work description

Hourly unit
price (Yen)

Fundamental Energy Assistance of Advanced Study on Fundamental Energy

SefEnee D2 | Syun Nakano Soame 1,400
Fundamental Energy : Assistance of Advanced Study on Fundamental Energy

Science D1 Katsuhiko Matsumoto Science 1,400
Fundamental Energy - Assistance of Advanced Study on Fundamental Energy

SefEree D2 | Liew Fong Fong S 1,400
Department of Nuclear

Engineering - - - - L

(Graduate School of D1 Jiao Lifang Assistance of Seminar on Nuclear Engineering 1,400
Engineering)

*34 TARAE—&

IRV — LRl D2 [P W TRV — FEBERL A AR B SEER L OV B H A 1,400
IV X — LR D1 |BK HZ IOV F — FERERF AR SE R OV E R H i 1,400
IRV F — LR D 2 | Liew Fong Fong IOV X — FERERL AR SE R e OV R H B 1,400
Tk a s e

T T2 D1 |# FJ JEF T4 3 —Hlih 1,400
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VFUFRE

I Research and Planning Zero €02 Emission Scenarios

I. Research Activities WIZEhE)

(Graduate School of Energy Science) Keiichi Ishihara, Tetsuo Tezuka, Qi Zhang, Miguel Esteban and
Utama Nuki Aguya

(Institute of Advanced Energy) Satoshi Konishi and Yoshiyuki Watanabe

(Research Reactor Institute) Hironobu Unesaki

(= AV F—FHEgeRt) AEBE—, FHEIIL, ik &, Miguel Esteban, Utama Nuki Aguya

(AN F =B TAWZERT) ATz, HELZ

R -1 FEBRET) ARG EAE

In this group, the following research topics were studied.
VFIVARETN—TIZBWTIEROZHBIZB W T Z 1T > 7.

(1) Development of Energy Modeling Tools IRILF—FEFILY—ILDIERX

First, some modeling tools such as MARKEL or AIM were reviewed. Based on this information, an original
modeling tool is currently being developed by the group. This new tool includes methods to estimate the demand,
the introduction of new technologies with a probability assessment of each technology and the minimization of
cumulative CO2 emissions. At present, a prototype of the model for the case of the Japanese electricity system has
been completed.

BEE T SN TWwW B MARKELE 7V, AIMEF VR EDEF LY — VOFRIEZTv, Thb%
BEICLTHADET VY — VOB ET- 7. BTV — I, BEPN, By &m0 < il
BAROPE, “HUREERER/MUICL 2RELEEATVS, BRHIZBWTIX, HRIZBUIAEDY
AT HIZOWTOTa M 4 TEERSE7.

(2) Evaluation of Renewable Energy Resources and Investigation of Necessary
Technology Seeds
BEIRIVF—EROAELEDEIEENY —XDERE

Investigation on the research and development of renewable energy, including road maps and cost estimations,
were performed through by the Scenario Strategic Research Committee and interviews with specialists. The
way to reflect these results on our scenario is also considered. Furthermore, the potential of renewable energy,
absorption and emissions of green house gases and the present and future of energy demand and supply of
electricity in the world were also analyzed.

REMERIE Y 7 A2 L OGRS Z /BT 2 E BT, TRENOIEEICA ¥ ¥ - a—%IT\v,

AW LH, PANTE L FROREEZ Ea X PP SO THAEZITo72. TG TRLT—FIZ2VwTY
FUAIIME LY —VveEE L £, MBICHAEWRI AV —DKRT ¥ ¥ v VEFl, mE{bs7 2o
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(3) Development of Zero Emission Energy Scenarios
EOIZSvYavIRWF—IFUFDEE

Using the tools above mentioned, two zero-emission electricity system scenarios are proposed. One is a
scenario which maximizes the use of nuclear energy and the other includes mainly renewable energy with nuclear
power supplying the rest of the electricity. In both scenarios, the technology for electricity storage becomes the
bottleneck of the system. The research, however, shows that the effective utilization of electric cars and hydrogen
energy can absorb the daily and seasonally fluctuations of electricity in the system.

(1) YV —NVZHWT, HRIZBIFA¥Y LI v Y a VBNV ATFAYFYFZ2HEL:. —2RETNH
RKBBEAT 22 F)FTHY, ) OEDEIHAMED AV —%2RKREA LKD) ZEHTHTHH ¥
VFTHD WTHOYF ) FIZOWTHENEFEIKELEMELZTH Y, EAHDHELKEL AV —%
RIS k), HAMESR), FHAMELEZWINTESZLERL.

(4) Consideration of Global Model 4'0O—/NILIEET ILORRET

Introductory scenarios of renewable energy usage in South East Asian countries were investigated by the cost
minimizations using a LEAP method. Moreover, the global scenarios showing zero-CO2 emission by the year 2100
were reviewed. To realize these zero-CO2 emissions, it was confirmed that a highly efficient energy conversion
method from of renewable energy to electricity and hydrogen energy, and biomass energy carbon dioxide capture
and storage (BECCS) are key technologies.

W7 V7 HEICBVT20504FEF TOPFZANVT—EATF )+ (TR MRETIV) IOV THRE%Z1T-
7o F7o, WBHTREREINTVE Y F I FIZOWTTF=F ZIUEL, 21004E1CCO2E T3 v ¥ a Va2 ERK
T A5, oA VX —0®BN, KENOEREERIEEN O &N < AL AV F — CCS D A HEE
REETHALZ L MR LT.

II. Interdisciplinary Group Research 7V — 75

The 8 research groups, consisting of PhD candidates and an adviser, studied zero-emission energy systems.
The results were presented at the International Symposium in August and at the Annual Report Meeting in
February. The detailed reports will be summarized at the end of March, 2010.

FHZEZ TN =TT TENT NI OV THFEME I 2 EMER YT R4 -2, Euxiy

YavIANF =T LT TR T 72, MIEOHNFICOVWTIE, BiHIESHICBI AR Ry
AT, BIE2HICBITAERRESTRELL. 72, SHRKICEHREEL LT A.

Il. Scenario Strategic Research Committee T R)NV¥—3F Y F - BKIEWIZER

The committee meeting was held two times, as follows:

1. (29th, May, 2009) The comments by the scenario group on the Mid-term GHG Reduction Target by
Japanese government were presented. A discussion based on these comments was held.

2. (2nd, December, 2009) The CO2 zero-emission electricity system scenarios by 2100 in Japan were
introduced. We had discussions about the necessary technologies and the validity of the proposed
scenarios.

THOZFVE— T F) TSR L, O F ) AR E AR 2N L E R 2T o 72,
F—INE R 215 H29 HICBfE L, ¥V A RERBE S L 72 hERIRBRAL R SR o I H BRI L
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TONRTY v 7axy baefinl, TRICHLTERZEREBI o,
BN PR 2112 H2 HICHEL, 21004 TOCO2E¥ LI vy a YENIATAYFY FITON
THINL, TS L TREREMR Y F ) A ORUELR EIZOWTERLRE B I ko /.

IV. Scenario Research and Advanced Research Group Joint Meeting
TF Y AW - BOCEIZE 7V — TR

We had two Joint Workshops, on the 11th of March, 2009 and 2nd of November, 2009. At the first meeting,
the advanced research group introduced their studies and the scenario research group presented how the

developments of technologies were important to the electricity production scenarios. It was noted that the sharing
information is important.

At the second meeting, the CO2 zero-emission electricity system scenarios by 2100 in Japan were presented by
the scenario research group. The key technologies to realize the scenarios were discussed among members.

2143 H11H, 11 H2H® 20, &FZER %M L7z, —lHIid&emiist 7 v — 7 Onf7eiEsh % /4
L, WMIENEPRRK Y F ) FORIZED LI ITKBMENLINPIZOWT YT ) TN —=THHENL, &
BUEL Ty AT MR L. BRI BWTIE YT ) ARSIV —T 5521004 L T
CO2¥uLIvya B NIYATLAYFI)FIZOWTHAAL, TOEBDOICLELZEZEMICHE L TH#
AT 72,

Advanced Research Cluster
RERARI SRS
I. Energy Socio-Economics Research T3 )V¥—%L2Y - BEAMSEI N —T

(1) Drastic Improvement Measures of Energy Efficiency Incorporating Production,
Consumption and Waste Cycle
&EE - HE - BEY/ IV EEUEIXRIVF-DROIRFHINERORT
(Institute of Economic Research) Seiji Ikkatai
(REERIZERT) — 5 Haiih
Research Target in FY2009 ik 21 4E £ H i
To make tables on the drastic improvement factors of energy efficiency by classifying end use service
and sectors based on the cycle of production, consumption and waste. Preliminary quantification of energy
efficiency improvement on some end use service.

HEE - HE - BEETE L2 AT =R OMARLETEEICOWT, HEAOF—AIZEHLTED
EREFBHLEICTFLEDLELELIC, ZO—EBIonTEETEEOERLZRAARS.

Research Outcome  ffF 721 4
1) Table of joint improvement of energy and resource efficiency

B - AN X RO R UE I 5 AL O/

A table has been made by analyzing the factors of energy and resource efficiency improvement in the end
use service on “passenger transport”, “food”, “heating and cooling”, “access to information”, and “lighting”.
Regarding “passenger transport” , the improvement possibility factors such as transport measures, travel
distance, number of passengers in vehicles, fuel mileage, weight reduction, car shearing etc, have been
analyzed. Regarding “food” , the improvement possibility factors such as electric book and newspaper have
been analyzed based on the change of life style of reading. Regarding “food” , the improvement possibility
factors such as selection of food, productive measures, transport, and treatment of residual food have been
analyzed. Regarding “lighting” , the improvement possibility factors such as optimal demand for lightning,
task lighting, human sensor etc. have been analyzed. Regarding “heating and cooling” , the improvement
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possibility factors such as cool and warm biz, passive solar house, supply measures etc. have been analyzed.

[ReEh ), T2k, (BRG], [EMoBUS ] T 2B 28 - = &V F =3 o) Eal §etko 547
ATV ERREER Lz, [BH] 1CoWTid, MO EFEICOWT, BB, EFE,
BER, B Bl h—Y 2 7)) v F e EAEROREA LW IO WTHRE L7, [EHROIUE
WZOWTIE ICTUEHREAR) 2L A28y b T =2 HEDA /) R=Va LT, BF 7y 7 (FY Fvil)
REFHE R L, mEAYANVOZIC X 2 BFMNFEOM EOWREEICOWTHE L7z, [H&F] 122w
T, SHEROMBEORIN, EEHE dk, BERLUHOEY) 284810 X 285 m Lo gkEicow
THES L7z, TR 22wk, BAO@Y) 2 =—X, FETEY, BEROBEIR, A&t rH—-—ozhz
NOMAERIZ X R0 LOWREMEIZOWTHET L7z, [WRE] IZow Tk, K8, FEokigvl, Sy
VTV — Tk AR O RBIROM A X RN Lo RENEIC oW THRGET L 72,

2) Table for efficiency improvement analysis of energy and resources by end use sector
BB O 3OV F —ZFR O S O W RETE D B PR DR
A table has been made by classifying end use sectors such as material industry, assembly industry,
commercial industry and household, and we have analyzed the factor of energy and resource efficiency
improvement from the point of renewable energy, device efficiency, social efficiency and life style.

HITOZ AV F—FIHGEIH - T, X, KE, ¥EB, EWMoOLHMER LT, BAETRELZ AV
F—OFHIEREBRFT L, REW R AV —FIHRRN Lot z, SR OHEMMm L, ey
AT LDYE, TATAZANDOLED 3OOBENLEI LT, EOWREEZIND $ L7,

3) Preliminary quantification of energy efficiency improvement T 3 )L ¥ —#RE v ieTE D AR

Preliminary quantification of the possibility of energy efficiency improvement has been done in the field of
“passenger transport” and “access to information.

D) OPATRMINFRITIED S, (BB &[] IS LT, gkt E iz on TRl L 7.

. Solar Energy Research ABET A V¥ —FIHWSE I N —7

(1) Improvement of Efficiencies of Organic Solar Cells: Development of Materials and
Novel Design of Device Structure
BREXEEHOSHR(LICAITF T~ UVHHEOMTE & RFIEEDEET
(Institute of Advanced Energy) Takashi Sagawa
(= ANV F =B TAW7eRT) N

Research Targets in FY2009 “F)i 21 4E EEffF 22 H 2
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 designed and evaluated novel device structures
in FY2008-2009.

BT ROAREERGERIIT LWy A TOREGEBRTH Y, fEIOHIEOMEAIZERN— A HIE
R LY, BE KERE 7VFv 70, BIOKaA o= vy a— VAEELTRZEZRTL
BAHREND L. RIFETIE, ZBALREZEOHIRICORH D L ) ZAEHRERKGEBOENFLLZDEL
T, BHEREICE & Hev Tt LW RO Bl %S & BT 0REr - B0 - FFili %47 - 7-.
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Research Plans and Achievements fffZE51T0 & J 5
We developed donors such as porphyrin, polythiophenes, and so on and acceptors of fullerenes, which are
consisting of active layer. While design and evaluation of electron transporting layer with TiO, and/or ZnO

have been explored and the construction and examination of single-cells were performed in the FY 2009.

SR 214E R, AR T ARV T4 ) VR FF T2 v ED N F—, 75—V V%0727 5 —
DORFEE, BALF 5 v HDHWIIHLHSRA S 2 5B kB oGt LMl 2 AL, s oME %2 Huvi:
T NVENVDOMARTE M EITo 7.

1) Molecular design of donors and acceptors for active layer

WHEEH N =7 227 5 — 051tk

Porphyrin lipid, which is able to form fibrous aggregates, as donor and fullerene C lipid as acceptor were
designed and focused. It was found that the emission of porphyrin was remarkably quenched by the addition
of fullerene especially in the case of both lipid systems. Therefore, enhancement of the efficiency of the
charge separation was confirmed by using the molecular assembling system in addition to the improvement
of the light harvesting property through the increase of the absorption.

WHEROSEEREZEE LGS FF—L LTORL T4 ) VIREE, 77Ty —LLTDT7I5—L
ColFE DREFNIEL 2R, RV T4 ) Y OREH, 75—V roRMmMcL ), IREHMZEALLR
WBWTIROARMITHET A5 L 2R L, S FEGEREZIERT 2RI 2GR EOSGE (W0
oK) LIZEMGHERROM LR Sz,

2) Development of materials for electron transporting layer & 1-i% & I # kL B3¢

We prepared ZnO nanorod arrays and TiO, nanotube arrays as the electrodes for hybrid type solar cells.
Especially, hybrid organic-inorganic solar cells have been prepared using poly (3-hexylthiophene) and
(6,6)-phenyl Ce butylic acid methyl ester as the bulk heterojunction onto ZnO followed by the further coating
of PEDOT:PSS as a hole transporting layer. It was confirmed that the rectification property of the device was
effectively improved and attained a power conversion efficiency of 3.2%.

WALHESRF 20y RT7 LA EWILF 2 v F ) Fa—TT7 LA ZHEL, "M TYy F¥ A4 TOXLELE
B 72 I, ZnOEMMIZEK) BGAFINFET72Y) E66)-72=VC61T7 % VBAF VLT
WOV 7 ~NTOBEEEREL, S 5120 — ) VlEks @ PEDOT:PSS # %45 L 72356, 7754 A D EGils
AR E SN, BN EREZ32% F TR EESELZ LN TE.

3) Construction and examination of single cells 3 ¥ 7 )Vt )V DR AT & Gl
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We tried to fabricate and evaluate the single cells with commercially available compounds and feedback
the results for next plan after FY 2009. Introduction of TiOx layer into the polymer solar cell based on
poly (3-hexylthiophene) and (6, 6)-phenyl C61- butyric acid methyl ester revealed the improvement of the
homogeneousness of the film and the interface, confirmed by the laser-beam induced current technique.
Carrier mobility and the lifetime were measured by charge extraction by linearly increasing voltage (CELIV)
method. It was found that the lifetime of the charge increased twice as compared to the no TiOx layer as
shown in Fig. 4-1.

WAk 723 v 7V eV ORAN. T ERHli 21T\, 15 5 72K 2 RAEBE DR o0 &N O S &
LIlEME L RY) GAFIVFFTV) L66)-T2ZNVCO1T Y VBAFVIATVNL R
HARN) < —KGBEWICEHILF ¥ Y EEZEATLE, L= —h2ERIEICE D, BB X ORmoE
EUETXDL e bh o7z, F72, charge extraction by linearly increasing voltage (CELIV) #:12 & 0 7&
MOBBE L FaEitll Lz 2 s, BILF5 VEOBAICLY, BWE 2B ILREMELTEL LN
biroiz (4-1).
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Fig. 4-1. The concentration of extracted charge carriers versus the delay time measured using the CELIV technique for
polymer solar cell ITO/PEDOT:PSS/P3HT-PCBM/TiOx/Al (TiOx) or ITO/PEDOT:PSS/P3HT-PCBM/Al (NONE).

4-1 ITO/PEDOT:PSS/P3HT-PCBM/TiOx/Al (TiOx) & % \\ (3 ITO/PEDOT:PSS/P3HT-PCBM/Al (NONE) & L\ 5 D
BIVICOWT CELIVIATENRIU /BT RER ICX3 § 2 BRI+ v U 7 HRE.

(2) Design of the Artificial Photosynthetic Enzyme Driven by Solar Energy
KIEABERATASHEROER
(Graduate School of Energy Science) Masatora Fukuda
(Institute of Advanced Energy) Kazuki Tainaka and Takashi Morii
(=4 F —FBL2uEgeRt) R
(4N F—B 2028 Hh—8, HH #

Research Targets in FY2009 ~F-h{ 21 4F R 78 H 422
Toward sustainable society, chemical conversion of solar energy as artificial photosynthesis is potentially
promising for efficient utilization of renewable energy sources in addition to the well-established thermal and
electrical utilization of solar energy. Before the development of the photo-driven oxidase, which was designed
by mimicking the material conversion process in photosynthesis, we designed and constructed photoelectric
transducers consist of light-harvesting antenna and charge transporter in FY2009.
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KT AN F = DAL FEL AN F—=~OLEREAN L, F7z KEEZ AV F—FH T A7 48 LT
T& 5. WA ADONERIZB T 2WHERBERE LB L 72 A TRER Y AT A E LT, AV F—
ZRH U CRALROL % M4 2 EBRE) A ¥ 2 ¥ —¥ & LT, 1) Kbtgdithss 7 >7791 2)
IEALZ BB FBENCL YRGS EL 2 L BROEERLETIESTS [V b—2=y M, RU'3)
KT T HEEIN SN TRILOS Z MBS 2 [+ 325 -], 2RHBEIELEUSEROM
FEHELTWD, ThI T, REEOLAEXEAL LTHIDNAZ [V —2=y M| ELT,
WHDEZ WY 28 RudD $5fk % D7 7] ELCEEtLA 77 -V b—2=v M|
GREER L. P21, PR L 72 Ru(D) $5AE I DNAZS, WHUEIRSNC X D IEfLZ %L L, DNA
e LRk 2 FR TS ey 7 - b—2=y M HEKRE LTSS 2 L 2HGEEL 72

Research Plans and Achievements A ZE51T0 & J 5

Since double stranded DNA forms highly organized self-assembly and hole migration process through
DNA have been studied extensively, DNA scaffold would be appropriate for hole transporter. Because of
the utility of ruthenium(II) (Ru(Il)) complex as oxidant to probe DNA charge transfer by the excitation of
visible light, Ru(Il) complex was an attractive photosensitizer. Therefore, we designed DNA-modified films
containing Ru(II) complex as a photoelectric transducer. Ru(II) complex tethered complementary DNA was
constructed and immobilized on a Au surface (Figure 4-2-a). A stable cathodic photocurrent was immediately
observed under the photoirradiation of the modified gold electrode at 436 nm, whereas the photocurrent
was instantly disappeared without the photoirradiation (Figure 4-2-b). Furthermore, as the potential on the
gold electrode became decreasing under 0 V, the cathodic photocurrent dramatically increased (Figure
4-2-c). Thus, the photocurrent generation was controlled by a positive charge transport, i.e., hole transport
between the gold electrode and the DNA. The photocurrent process is mainly divided into four processes,
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that is, charge injection, charge recombination, charge conduction along the DNA, and charge hopping to the
Au electrode. In summary, we developed the photoelectric transducer consist of Ru(Il) complex and DNA
scaffold. The DNA-modified films tethering Ru(Il) complex showed cathodic photocurrent under visible light
irradiation due to photoinitiated hole transport through DNA duplexes.

&M 2B W T Rudl) $EA % 1546 L 72 DNA H CHRRLIE 2 /E8 L (X14-2(2), ATHOERETFICBI 5
BN E DEIM %17 > 72. 5 mM Methyl Viologen (MV2+), 10 mM Tris-HCI buffer (pH 7.6) &1
W, AHDEN (60 mW/cm?, /Ny K2SZA 7 4 )V % — ;436 =+ 5nm) LT T, 7oxax M) —il
EEAT- 72, — 02 VOBEMAMFEIZEWT, HEHHF L2 Z0BERIGE, KT, —0.2~+0.2 VAN
REOBEICH T L HERICEMEE 7y NL2r T 72FNENX42 (), (© ICRT. — 02 VOEME]
TEE, SERRE 2B C Rul) #8546 % &t DNA H CHIRIEIE I, 1.35 £ 0.17 u A/cm*DEBHISE %R L
7. Fh, AORTF U VERAMLASA, BT VY VORDISH L TEBRICE DM KIFHER SN
72, ZOZERS, BISNNBRIGCEN S Y — FEBRISETH S I EAVRE SN, Rudl) 54615
DNAZS [7 v 7F -V b—2=v | HEKE L THEIET S Z EPFEIES N

(a) (b)

—_—
(2}
—_—

1.6
Hole Transfer in DNA VISlblellg% s e 121 * ¢ +Ru
=) 4
W4 ® MV < izl 2 ® -Ru
/ ' 10 nA I FEE
G 0.4 #
) 3 o5 ¢
A AN h M2+ l T l T 'L T l E 0 + TR
(i ofr | ofr | oFr | oFF E "
| Ru(ll) complex ON ON ON ON £ -0.4+—— y .
I5] -02-0.1 0 01 0.2

-0.2 V bias versus Ag/AgCl Potential (V)

Fig. 4-2. (a) Schematic representation of cathodic photocurrent generation along the DNA duplex, which is immobilized
on a gold electrode. (b) Photocurrent responses of DNA films at a potential of — 0.2 V upon illumination (436 nm). (c)
Photocurrent versus applied potential curves for the DNA-modified gold electrode with Ru(II) complex (red) or without
Ru(Il) complex (black). The bias on the electrode was changed from — 0.2 to 0.2 V versus SCE.

4-2 (a) £EW EICEEIE L 7= Ru(ll) #5458 DNA B C B LEOBIRER (b) — 0.2 VEIMEEDORXERICE (¢) —0.2 ~ 0.2
VEIIEEOERMED 7Oy b.

(3) Electrode Materials for Lithium-lon Battery with High Energy Density and High
Power Density — Y -Ferric Oxide/Carbon Composite Synthesized by Aqueous
Solution Method as a Cathode for Lithium-lon Batteries —

SEE - aHhEBEYFY LA F UEHEEHE
(Graduate School of Energy Science) Mitsuhiro Hibino, Takeshi Yao
(Z AV ¥ —F2mgeft) BIEes, NB &

Research Targets in FY2009 ~F-h& 21 4 EERF 78 H 22

For effective use of new energy and various electric vehicle systems such as HEV, P-HEV and pure
EV, there is a growing need for electric energy storage with high power density as well as high energy
density. Iron oxide is one of the most promising materials as an electrode of lithium-ion batteries due to its
low toxicity and low cost. Our strategy for preparation of rapidly dischargeable and chargeable electrode
materials using iron oxide is as follows: A number of lithium ions have to move from the anode to cathode
(during discharging), and from the cathode to the anode (during charging) in short time for such rapid
discharge and charge. Then diffusion length of lithium ion in iron oxide particles is limited to short distance.
Adequately small particles permit lithium to reach all parts of particles even if such a short diffusion length.
For preparation of iron oxide in the small particle, aqueous solution method, which can be, in general,
conducted at low cost, is appropriate. On the other hand, since the rapid discharge and charge means fast
electrochemical reactions, high electronic conductivity is necessary. It is effectively achieved by combination
of iron oxide particles with conducting additives such as graphitic carbon materials.

UFI a4 F yBlE TTREBINARAE L TORHZ RS- LTWED, E5k5mE0ME - KM
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B2 & o TR EHEEZ X Lo T4V F — LA GHE TO/MANED HIFF SN T 5. AHFFETI,
EHM LB » LIRS N D &MY 77 54 & Y EMO 72O DOEMBIEL 1T . KL TEREA O
NS RALS T RFEME E AT 5 2 & TRETHEM ) 77 &5 4 & EBIEBME 2 ER L TRt E
A %0 AAEREIE, BEMRICE T LM R REMEORE, BT e SHEMMERTEOM, X7:1F
RGN ORBER RO Z HFE L L.

Research Plans and Achievements £ 5T & 14

We attempted to prepare a composite including carbon material. From the above viewpoints, in order to
obtain an iron oxide/carbon composite with favorably contacting condition between particles, carbon material
as conducting additive is introduced during the synthetic stage of iron oxide small particles by aqueous
solution method. In this study, we adopted y-Fe;Os for the iron oxide component, and acetylene black (AB)
or ketjen black (KB) for the carbon component in the composite. The AB and the KB are representative
materials for conducting additives to electrodes. These composites (y-Fe:0s/AB and y-Fe.03/KB) are
examined as cathodes of lithium-ion batteries and they exhibit high coulombic efficiency and high cycle
performance. Furthermore the y-Fe.0s/KB composite is found to allow rapid discharge and charge. The
specific capacity of the y-Fe.03;/KB composite was 80 mA h g! at a current density of 4 A g': the capacity 80
mA h g could be discharged in 1.2 minutes. At the same time, the composites exhibited high retention rate
of specific capacity; the ratio of discharge capacity of the 50th cycle to that of the 5th cycle was 97.8% for y-
Fe»03/KB composite. These results indicate that the y-Fe.0s;/KB composite is a promising cathode material
of rapidly discharging and charging lithium-ion batteries.

pH % Ji%E U 70 &2 F T, RFEM BTG L O FeCLIEM Z/ER L, BFENT) ¥ 72T
Mo, REMEIEERIC FeCLIEM 2 N LR L 72, JFeOO0H & #FDOHEARITLEY & LTH O,
200C CTHAPLT 5 Z & TY-Fe:05/ Ik HBEEERDBERTE 2. AHIFO pH I, 5.5 ~ 6.2 DHIPH TR L,
T BLHIZE PR D 220C LT & 45 2 & T, BIAEED D yFes0: % Fes0s DR AZEI X, HAHD
7-Fes0s & iRFEMBOEERINERTE B I Wb ol REMEE LTIX, EEHE L TREW R
METhrZenbT7EFLYy 7592 (AB) &y Fxr75v 2 (KB) kL7, HAEKPOHE
RIIAEEOREMFRARTI Y Y=V L7, ZOLH L THAKROIEEEZE . L. 2hbo
BERITHL, VF a4 4 ERIEME L CORliZ 1T > 7. EMHIPIIE 1.5 ~ 4.3V GFLi/Li*Y), #
BRERICHLTH00M4A ~4Ag OEREELHCTEMERREZIT-72. 7 —0 3% (RERLRE
BHEOBEBLEDL) DEWEREISTETH ), ESICHKTEOM Y ELIZX 2EBET I IS L,
BIFZ A4 7 VR 2R T2 e b a5 7. FHZ, y-Fe0s/KBTIlE, BHHEE4Ag T8 mAhg D%
BOEONZ. SR, BHEOI NV NRY) F 7 A0 5 U EOEEE 120 THRMBEBTEX LI LITHIGL,
RKERICEAEELMBICBVTHERRELRLIEEZRLTVS. 2, A 7 VEIZOVWTHIRER
EPELENLSYA 7 VHZREEIZE L L5004 7 VH TOREREIZI7.8/5— 1V P 2R L T2,

PlEo X912, KBHEOpHRBIH DL, BIXOREMEEERO I Y Fa— ViR EoBEAK
BGHEMELT 5 I EDTE:, FRMBRHEEOLIBICOWTIE, 42N (BREE) TOREK
HRE 2TV, BRERPYA 2 VB OWTHREEER, rvFor 75y 2 (KB) #RHLAEE &I,
EHRROEAKRE 2D L Z WL TE .

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

ABEEtHASHEY Y I ORMBEEEDOHRRRMRE
(Graduate School of Energy Science) Rika Hagiwara, Toshiyuki Nohira
(= AV F—RHERT R AREEN, Bz

Research Targets in FY2009 “Fhk 21 4E EEAfF 78 H 42

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
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silicon. We focus on the electrochemical processing in molten salts for this purpose. In FY2009, we especially
concentrated on the electrolytic reduction of SiO; in molten CaCl.. The plans of FY2009 were to develop a
new method of utilizing SiO: powder as feedstock and to achieve the target levels of purity.

fdch (ARG - 2800 20U a2 Y REEE, BEOREEMAEROSHIU EZ 50 TEY), £

W, BRI, BELEETE RV, SROREARE - KEERLICE L TR0 ZE 2 i shTw
. L2L, EFECTEIERANLEEOEE DICI o THEE 2 5 KEEMBA ) 2 >~ (6N-7N, SOG-Si)
DIiED ST 2% L, SHROZEMRGHTMCEIN TS, AFETIE, HREH TOELRLE 7ot
VYT MR KGR V) 3 YERGEERZRAETAZLZHE LTWA. PFH2LERIL, B
K H (S0 % iRl CaCl, P CREMEICT 5 HIEORT, B X O—EO— I EFE# T SOG-Si 3%
ONLAMEZERTHZ 2 HIEEE L2,

Research Plans and Achievements HFZE5] T & i 5

The SiO; powder was pressed into a donut-shaped pellet, which was then attached to a silicon rod (Fig.4-3-
-a). This SiO; pellet was successfully reduced to silicon in molten CaCl, at 1123 K (Fig.4-3-b). The produced
silicon was analyzed by GD-MS. It was confirmed that 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. The elements, which have not been cleared the target levels, are only boron and
carbon.

BRI DAY ORAZ ERBOMRREITT H72012, F—F VIRV MELTY Y 2
vay FIZELAGEROBEmRZ I L7z (M4-32). ZOEMEZ M L TE# CaClh 850C ) I2B W T
BFELI2EZH, M43bO LS I ) aryay FEQEMERS LY FEOGHIRICY ) ar~E@Eans.
BoN722) a Y OMERZ GD-MSIZ X ) W L2k, % < OARMPIREL, BHEME (—Eo—T5mik
FEEFER TSOGSIAFHON L) R L TWAH I EAgh ol BIRRATHEMEZERL TV RWwitH

BT HEEREOATH 5.
o - -
(b)

(@

Fig. 4-3. Photographs of the SiO: contacting electrodes; A donut-shaped pellet made from SiO»
powder is fixed to a polycrystalline Si rod. (a) Before the electrolysis. (b) After the electrolysis in
molten CaCl: at 1123 K.

X4-3. (K H%E N—FYRIIXNL Y MELT>UaOy FICEAEL-EH. (b)idRtCaCl.HTD
BEfETHOER.

(5) Nanoprocessing with Femtosecond Laser Pulses for the Development of Efficient

Solar Cells
EMEXGEUHEREOESDT T L ML—-Y—F/T00t8vI VT
(Institute of Advanced Energy) Kenzo Miyazaki, Godai Miyaji, Kazumichi Yoshii
(= AV F—B TR i), =Ea, HHh—1m

Research Targets in FY2009 “Fh{ 21 4F 78 H 422
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We are studying new nanoprocessing technologies using femtosecond (fs) laser pulses, for the purposes
of the development of efficient thin-film solar cells. The studies are concerned with (1) the experimental
demonstration of our physical model for the nanostructure formation on solid surfaces with femtosecond (fs)



laser pulses, and (2) the development of a new method to reconstruct the angle-dependent distribution of
high-order harmonic generation from single molecules aligned with fs laser pulses.

AR e KB EMEED OO 7 2 L MV fs) L—F—Taty ¥ U VEMoHmEzEKE LT, 1)
T A M (fs) L —HF =2V A X B EMRKRI O F /G EBGBEFEIZOWT, FELHIEETVOER)
P2 PBARICOWTHRGEES 5 L 3E12, 2) fs L —HF— OV A TRBELN S 720F5 5 Ok ss
(HHG) DS Hi %, W—F Il oW THREET 2 HiE2 % T 5.

Research Plans and Achievements 7 a1 & 15

1) We did fs-laser ablation experiments of semiconductor materials, Si, InP, GaN, GaAs, and InAs, and the
formation of two types of periodic structures were observed on the target surface. When the targets
were irradiated in water at low fluence, the observed size of a larger structure was about half of laser
wavelength A, and the other was 1/5 — 1/4. The nanostructure size is in good agreement with that
calculated with our model.

2) Applying the high-order harmonic generation (HHG) induced by ultrafast response of aligned
molecules, we have succeeded to develop a new versatile method to accurately measure molecular
rotational temperature with high temporal and spatial resolutions in pulsed supersonic Ns, O, and CO-
beams. We have proposed and demonstrated a new way to reconstruct angle-dependent harmonic
yield from a single molecule. It is shown that the harmonic distribution is strongly dependent on the
highest occupied molecular orbital of molecules.

1) MR EBERMEICB VRS - FEEEL 72 2 AR E TV 2 RERICE T 5729, Si, InP,
GaAs, InAs#EM, M OGaNHEIZOWTT 7L —3 3 VEREZIT- 72, KPOE/MIZK 7 LV —x
YADL—HF— SNV ARLHEBEETLE, ¥—F Y PREICL—F—EEOH1/2MEOKRE 2)E
WiERE &, WRED1/5 ~ 1/4WREOF 7 RIS ERTE L 2 L 2B L. BV EEICHE
L7 A4 X L BlRE RIE R —3, L7

2) BCHSTF20 OFmRERBEFEE (HHG) O m#EInEEEZ A T2 2 12k, BERSTFE— L
DT IR %, EERR - 2R EE CIEREICIE TE AP 2 BT 2% - L 72,
F72, BERAREZETLINBLUO 5T 2EW L, H—0T0HHG i % B3 5 5
PSS - EAEL 72, SoHEEF T, HHG OB 554 3551 O fie i 455 38 FE A 4941 125 < ke
H¥5ZEEMFEL.

(6) Evaluation of Interfaces for Solar Energy Conversion

KEIRIVF—EIREREZ I D5E & T DSF
(Institute of Advanced Energy) Tetsuo Sakka, Kazuhiro Fukami, Yukio H. Ogata
(= AV F—B T 280 1EET R, BRE—1., B4

Research Targets in FY2009 ~F-h{ 21 4F B 78 H 422

Efficiency of solar energy conversion by semiconductors depends on their microstructures as well as
chemical components of the surfaces. In the present program we aim at the development of highly-functional
novel microscopic structures of interfaces, and the evaluation of interfaces in situ in the fabrication processes
to control the process parameters. In the present academic year we aim at the establishment of laser-ablation-
based atomic emission spectroscopy for in situ elemental mapping of solid surfaces in liquid, and clarification
of the relation between the irradiation damage on the target surface and the spatial resolution of the
elemental analysis.

FHEARIZE DT ANVF—DBEBLAD 5 VIMEFE T AN F—~OEHRTIE, B R B % ERK
THIENHEETH L. ZOLH RBEMBE 70X 2 X R OLFA R R E KX BRI NS.
ARWFFETIE, FVIEHRERE 2 R0 Bl 2 Lo S 2 M 7 e e 21X DR S E 5 2 L, T E
DY TR MRS % 5P 5 2 % BA%s U CERERINICRRIE ST 2 — 5 Z il 5 720 O IR
RREV.TAHI LR HEEE LTWA, KRIEERETIE, WHZOW CHRARIOM/NBITRE O 2 TEEICT 5
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2DV —H—=T 7L —a vIZb LD IO Hig L, HE O E I RE % FEHE QTR
YA XL OBBRTERMICHALNICT LI L EZHWE L.

Research Plans and Achievements A ZE51TH & 1 5

We investigate the damage on a target surface after the irradiation of the target in water by tightly focused
laser pulses. The size and shape of the irradiation damage are investigated at various irradiation conditions,
and the spatial resolution of the LIBS measurement is discussed. In order to investigate the effects of
sample surface structure upon the measurement, thin metallic films on a glass plate as well as a bare metal
plate were investigated. Furthermore, the application to in situ elemental compound monitoring during the
electrodeposition of composite semiconductors will be planned.

A comparatively deep pore at the center of the irradiation damage is found when the ablation laser is tightly
focused onto the surface. The pore diameter was ~10 pm although the laser spot was 1.6 pym. By assuming
that the emission of atoms is limited to this region, the spatial resolution of 10 pm should be obtained for in
situ surface elemental analysis in water. On the other hand the metal thin film on a glass plate gives the pore
or the thin-film removal of 60 pm. This means that the spatial resolution of the measurement is sensitive to
the surface structure.

WHOREKSY =7y MISVA L —F—2H0RE L7- & 2R Z B3 5. BEHEOBIRR A
Rl U= =5t L oBRERN, @R TOILESHOMESEEE E5ET 5. AEORTEHEEOR
BriiRb720, EEMOIENN T AN EOERHEREZRFE LI ow T RET 4. 8612, &
70t 22 X LAY FEAROTEEBFREDOILEMRE =2 ) ¥ I OIEHIZ O VTR T 5.

L—HF— %5 03 2 & BEHEO PRI IR WAL R SN D X 9124 55, e HICBI 5
L—HF—=ZKRy MEZ16pm & 95 LILOBEFIZI0mmBEETH o 72, BHHIFLAA R L T % 5 T
fTLCTWwBEEZZE, MEMBSRIED 10 pmAREOKPZ DR EITCE I AEH I TnWDL I LI
b, HIAMEOEBEEOY A, MIEANIND X IR S, WIS Th 2o
60 um TH -7z, TDT &L, WEDMESFRENRIREEICRKE EESINDLTLEZBRL TV A,

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

HE@giFZENE UhFNABHEFL - —KEDOS&E(L
(Institute of Advanced Energy) Takashi Nakajima, Yu Qin
(T AV F—B 20580 G FE, Yu Qin

Research Targets in FY2009 ~F-h& 21 4 EERF 78 H 22

Knowing the fact that the available wavelength range from a single free-electron laser facility is rather
limited, how to make the available wavelength range broader is an urgent issue. Our goal in this GCOE
project is to develop an efficient frequency-conversion technique particularly suitable for the mid-infrared
free-electron laser (KU-FEL) in our institute. This year we plan to complete the basic design for the second
and fourth harmonic generations and investigate the transverse-mode dependence of pulse propagation in a
medium.

12OHHEF LV —H -2 b/AsI LOTELERBIIRONLI L EZEZ L L, WL THEX
LEEBELETAPIRAOBRETHSL. GCOETT Y 27 M LToFKs o HEE, Y405 oh
VA HET L —%— (KU-FEL) (28 L 72 REBEM 275562 LI12H 5. REEOHER, H2H
W (SHG) B £ OV 4 Sk (FHG) & W= AR 20t it 2 el S €52 8, BLU, Afr—24a
DOREE— RPBE PO/ OV ZIEZWIC ED L ) B2 52 502 BilT52 L TH 5.

Research Plans and Achievements 72511} & 5 5

To design the frequency-conversion scheme, we must take into account the facts that the pulse duration
is rather short (0.5-1ps) and also the pulse energy is rather moderate (1 uJ/pulse), since they determine the
maximum length of the nonlinear crystal and conversion efficiency, respectively. Moreover, we cannot focus



the beam too much to improve the conversion efficiency, because all kinds of nonlinear crystals for the mid-
infrared do not have so much resistance against the energy. After examining several different nonlinear
crystals such as AgGaSe;, AgGaS;, ZGP, and GaSe, etc., we have found that a AgGaSe: crystal with a length
of 3-6 mm is most suitable for the SHG if the incident wavelength is 814 um. Similarly, AgGaSe: or ZGP with
a length of 6 mm is most suitable for the FHG. The expected conversion efficiency for the SHG with a 3 mm
(6 mm) crystal is 15 % (48 %) at the peak intensity of 100 MW /cm?, and 50 % for the FHG with a 3 mm crystal.
The problem, however, is that we do not know the damage threshold of the nonlinear crystal. The only
known data from the literature is that the AgGaSe; crystal's damage threshold is 25 MW/cm? for a 1ns pulse.

It is next year’s subject to experimentally examine the damage threshold for our specific case (with a sub-
ps pulse). If it turns out that the intensity can be no more than 25 MW/cm? in our case, we intend to use a
few nonlinear crystals with a group delay compensation to improve the conversion efficiency.

As for the transverse-mode dependence of the incident beam on the pulse propagation, we have
theoretically compared the Gaussian and Bessel incident beams in terms of the propagation in a rare gas, and
found that the Bessel incident beam has much more stability during the propagation. We have successfully
identified that the energy pooled in the peripheral region of the Bessel pulse serves as an energy reservoir to
provide the inner part of the beam with energy for stable propagation.

WRAHIZE L TIiX, KU-FELDO~ A 7 a7V ERERIEASEE GG 18 < (0.5-1ps), 78V AT AV F— 3§ LK
B Qu ]/ 7SV RA) 2 2ZE L OFRGETE Lad Tlda b v, 22T, 7OV AREMIEIE 2 2 4
mOBRAKEL, T2, RENERNEZRET 5. 72720, PRI THEZ 2 IR LS i 13 B h 2 <
TEHEEE IS B35 L S WEAMR V720, R AIHEB L TMEL BiIF5 2 LIETE 2w, hlslkR
BCHTTRE R, WL O 0IERIELAK M (AgGaSe:, AgGaS,, ZGP, GaSe 7z &) 12DW TG L 7244
B AEPEAY814um TH % 554 O SHGFE (4-7um) 1213 3-6mm A2 JE DK X D AgGaSe: #5255 L TV 5
Z DG h ol FHGHEA (2-35um) I22WTIE, 6mmfEEDOE X D AgGaSe: #2251 ZGP
mAE L TWAEZ ez, FRENSSHGEWAFRIZE LTI, 100 MW/cm? D Y658 EE D 8412
3mm (6mm) £ AgGaSe: 55T 15 % (48 %) FEEE, £ 72, FHGZEHNFIZOWTIZ 25 Y RENBGHMETH 5.
72720, Kidh OB L EWHIZOWTIZ Ins DSV A T25 MW/ em?2 £ W) Z eGSR TWAHDAT,
Eafr O ZIZ0onTOTF— 7 I3l % <, REFEOFEE L THBACEBRAET 2LE D L. 20D
AR, D LB 25 MW/em2 L OSBRI e & 59 T &I, Bk 2 EEUE SR L, B3
EA R L 2280 B RAR T IUTEER RGN ET L L V) AF -2 2 REOKRE LTHELZ.

72, AL —F—OBE—FIZBHLTIE, FYAE—RFEXRYLLVE—FEAF VAT SE
WZOWT, A ARO7NV RIS ED X 95 BB SN2 2% HERIISHGEE L 72, ZO#E, FiEd
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(8) Development of energy materials by use of MIR-FEL
hFEABBHEFL—Y—ZAV I RIVF—FERRAR
(Institute of Advanced Energy) Taro Sonobe, Toshiteru Kii, Kai Masuda, Hideaki Ohgaki
(T AV F—B T 7ERT) BEEBORRR, AlHRHE, Y4 B, KIEIEH

Research Targets, Plans and Achievements in FY2009 “F-h% 21 4FEERFZE HEE, WFZEET & B

Our research group aims at developing a novel evaluation method for solar cell materials by use of a 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 selective excitation of lattice vibration (phonon) of metal
oxides using KU-FEL with short pulse, high energy, and tunable wave length, while paying attention to
the direct observation through Raman scattering, temperature dependency of electric resistivity, as well as
changes in electronic states through Photoluminescence at low temperature.

For the above purpose, we successfully developed the microwave material processing to introduce the
lattice deficiency in wide-bandgap semiconducting materials such as TiO: and ZnO in cooperation with
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1.

Research Institute for Sustainable Humanosphere (RISH). 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 13.2 pym has been achieved for the first time in May 2008.
Now we have developed the FEL beamline for chemical and renewable energy research by using MIR-FEL
(5-20 um). At same time, we are installing a cryostat system for measurement of photoluminescence (PL)
with He-Cd laser (325nm/ 442nm) at low temperature, and have started to measure PL spectra for TiO: and
Zn0. In next year, we are going to start the in-situ PL measurement during FEL irradiation, and investigate
the correlation between lattice deficiency and electronic state, then establish an novel optical measurement
methods of semiconducting materials as well as solar cells to develop a high efficiency solar cell.

Fx DG NV — T TlE~A 7 MBI EZ HWT T4 FXy v 7EERO T RV F— 32 P&
Z W LTk MARF BMEA B 2 814E L, Ry ETZ L — % — (KU-FEL) %M\ 724lE o
%Hﬂﬁlﬁk%%@k»@ﬁﬁi&%%”?%’kﬁ%bfw O BARBIIE, BNV A, mIR O

— BRI EEOFRINEAHE T L —H— %ﬁwf%%%ﬁwﬁmmté77/%ﬂwﬁmf EHEZ,
%@ S A OB O ZL L, THREL —F—hEIC L2 7+ P VI Ay Y ADER S h
5HDIZOVTIRKIRTO AR PVIZX 2B THEEOZELE LTI Z 2 F TR TRE) O S IUshE % FZ5E
T 5.

ZD720IZ, FRVEF I AL T & >, BALISHSICH LT~ A 7 ol X DK ia EA
FTHLZIETERIMELZASEL LTI L. $72, BTHE LTIy 87 b 2%l B etu il g
JE R T8 % R LA E o BRI 2 8 A S5 2 &, hRAVEBO/NIHBHE T L — Y — ik
KU - FEL % 52§ & €72, 20084E 3 H 12K 12.4um TFELZS 3R &2 B L, 20084F5 H 1213 & 13.6um T
FELfafI % 3K L7z, W2, FELEAIH D00 Nm%E Y 7 bo@ED %S T L, B4, HeCdlL —¥—
(325nm/442nm) % i & T ARIMTOPLEZMET A2 0DGHHFE 7 SAF A5 v FOEAZ H#ED T

b, WAEFENE, $RE ol TIRE) & BT OME/ERICEIRL, FELZHW T A 7 udimaic X EAsh
LT RIGE BFIRBOMB ZHAL, SRR KGELOBIAIZHT 724 B X KR VoG5
Sl 0. HIET FETH 5.

Biomass Energy Research "4 3 <AL RXINXE - I N —T

Development of the effective utilization system of biomass resources is an important research field in “Toward
a CO2 Zero-emission Energy System” of this Global COE Program, since a tremendous amount of biomass
exists on the earth as a renewable resource. As shown in Fig. 4-4, our group focuses on the unique supercritical
fluid and pyrolysis technologies for production of liquid biofuels (bioethanol and biodiesel), biomethane and
biomaterials from various biomass resources including waste and unused biomass. For introduction of such

bioenergy utilization system to our society, it is required to be investigated from various scientific fields. Our

group also includes the research topics such as “ignition and combustion characteristics of biofuels (a research

from the application side)” and “framework design for biomass utilization (a research from the socio-economics)”.

This section briefly summarizes the progresses of these biomass energy researches.
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(1) Characterization of Biomass Resources for Biofuel Production
BL2DINA FIAERDINA FHRENDIS (L

1) Characterization and Potential Evaluation of Various Biomass Resources for Biofuel Production
Flie DINA < ZAGFDOFFEAL L N A FIREANDO R T > ¥ v v OFH

(Graduate School of Energy Science) Shiro Saka
(= AV F—FHEEgeh) ) &M

Plan and Achievement in FY 2009 -5 21 4 O F11] & Kl S

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 continued to be studied quantitatively, and their chemical characteristics were elucidated. In addition,
the standardized methodology applicable for any biomass species was proposed for quantification of their
chemical compositions.
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(2) Bioethanol NNAFAI%./—Ib
1) Ecoethanol Production by Acetic Acid Fermentation with Hydrogenolysis from Lignocellulosics

INE#OK - BERRFSEE - KFALDREIC LAY 7 7 VB —AnbDI Iy ) — )VIERE

(Graduate School of Energy Science) Shiro Saka, Haruo Kawamoto, Hisashi Miyafuji
(= AV F—FBHEIrgeRt) W B, WARREHE, AL

Plan and Achievement in FY 2009  “F-h% 21 4E FE O 511 & Bl H:

Compared to starch and molasses, llgnocellulosws are difficult to convert to ethanol by yeast. Therefore,
innovative technology for ethanol production is highly anticipated for lignocellulosics. A two-step hot-
compressed water treatment process coupled with acetic acid fermentation of the obtained products
was thus proposed in this work to produce bioethanol. The obtained products of monosaccharides,
oligosaccharides, their decomposed products, lignin-derived products and organic acids were then
found to be used as substrates for acetic acid fermentation in the co-culturing system of Clostridium
thermoaceticum and C. thermocellum. Consequently, with buna (Fagus crenata) and sugi (Cryptomeria
Japonica) woods, hot-compressed water treatment resulted in 82 and 65wt% substrate yields on wood basis.
Additionally, lignin was found to de decomposed to a lower-molecular weight substances and their pathway
was becoming elucidated. In acetic acid fermentation, hot-compressed water-treated products were found
to be effectively converted to acetic acid by its co-culturing. In hydrogenolysis, ethyl acetate was found to
be converted to ethanol effectively with hydrogen produced in acetic acid fermentation. Based on these
results, our proposed process would be a good candidate for 2nd generation bioethanol production from
cellulosic biomass.

SO X B & BEREFSEE, KB MEMAGDLELZ LIZLY), V77 vu— A%z
TR L, B ONTAH R E2 RNy ) —VICEMRT 5 EATE S, TR,
PER DRI - BEREFERE I R AR FHIRA R O v, FERERIC X 2 ey 7 — VA
FEFEOMEN. 7 HIFL TW5b. FEERFEEEICB\NT, Clostridium thermoaceticum & C. thermocellum DA
REHVEZEICED, HEORZ O34 T, EEOBSHY, V7= iRy, GREBRES )
BEFHTELIENMHALZ., o2 &I2XD, 75 (ORFER) & AF (SHEEE) OESUKLE )
b, TNENAMNR—ATRBLU6SHEREWVEE L LTHINTE 2. 72 7=y HROKS T
EYORN T ABHLNIH)DOOH L. S HICHEEEE T, 7 HMERSUKLIEE 2 EE L LT
HW72G6TH, RN ERREREZITZ 5 2 EBHL N E Loz KIS EETIE, REAZEO
YA T NVIZEDBBREZ T NVD LY ) = VA~OERTHERZRE L. TNODOREN DS, BRI X 218K
BN, TR RN, Ty ) — VAEEDOW R RIE S L7z,

2) Prospect of Nipa Palm for Bioethanol Production
SN IDOLDNAF LY ) — VHERET O & A DREH

(Graduate School of Energy Science) Shiro Saka
(= AV F—FEmrgeft) W B

Plan and Achievement in FY 2009 *F#¥ 21 4E & i} & Bl

The global bioethanol supply is produced mamly 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
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its role in the fermentation to bioethanol.

ZoRY U, Baiv v ru—7E e ICHAL, TOBNEIZT N Y F OB B E A
Th720, NAFTy )= VEREIHFETH S, KRBT ICHET 2720 S e Tt ¥
)= WHFENAFI AL LTEWRT Y Yy V2 FLTWwA., £2°T, = v /3% T OARREILE & B
W DGHE, O Y ) —VEEBEZFHAEL, N4+ ) —VERE L ToO@EMEZRE L. 20k
B, o SBHEIEY P F IR THEOSERNNE C, BRI, = v 2B T Na, K2'% <,
B R FETIEK, Mg?, Ca2 DS W2 ERHOL N o7 Ty Bhiioxy ) — VAR,
P b X LFAMEr- 7z B, =y 2 BHEPICE TN\ SO Y ) — VRN 55
WZOWTHEHZ1T> TV 5.

3) Development of Highly Efficient Bioethanol Production Yeast Using Protein Engineering
Ry TN TFREIS L B ERHRANA LY ) — VAR OB
(Institute of Advanced Energy) Tsutomu Kodaki
(= AV F—B TR /NiE %

Plan and Achievement in FY 2009  “F-J& 21 4£ B O 51 j & g

Xylose is one of the major fermentable sugars present in lignocellulosic biomass. The efficient
fermentation of xylose is required to develop economically viable processes for producing bioethanol.
Although a few xylose fermenting yeasts are found in nature, Saccharomyces cerevisiae is used universally
for industrial ethanol production because of its ability to produce high concentrations of ethanol and
high inherent ethanol tolerance. However, native S. cerevisiae cannot ferment xylose, so engineering S.
cerevisiae for xylose utilization has focused on adapting the xylose metabolic pathway from the xylose-
utilizing yeast such as Pichia stipitis. We have already developed the mutated XDH by protein engineering
and the change of coenzyme specificities of XDH has been shown to have the positive effects on the
production of bioethanol from xylose. In this study, construction of the first strictly NADPH dependent
xylose reductase from Pichia stipitis was succeeded by site directed mutagenesis, where two double
mutants with almost the same activity of wild-type were generated. More efficient xylose fermentation
could be expected by introducing the strictly NADPH dependent PsXR with the strictly NADP * dependent
PsXDH due to the full recycling of coenzymes between the mutated XR and XDH.

KENAFRAPONAF LY ) =V EERENRIERET 5720121, D7t AIIBITSLE
WAL ETH B A5, ARSI, Fou— 2RWEED Y VT TN T 2 V- iiiEE
TRMEOYE X T3V, 0K, TOULHELZHICVEEATAZ LICE )N A3 AHkoE
TR CTHLF I U—ADSOEMELY ) —VEREZHIELTWS. F 20— 2FITBNT, F—
EBRDBHRDO—DTHDF ) F—VEHIKERSE XDH) OfiBEREREA LB T LIk, K
BN FRAPSDIY ) — VEERE PR EELZ LT TR LTWSE. 22T, ) —D2O0DH
EWHETHHLF L u—ARTHE XR) 22V T, ¥ U7 ETHEMTEOHRTHEL HVSATY
Ll ETHLEMFFRWERLEZH T, MR RE LR L -BROER ARz COMRE, 7
HEMOXRTIE, #ili%% & L TCNADHB L O'NADPH Dl % v 5 & & 25k 5 D12k LT, NADPH
DBV GEENAMRAE L2 BXROERACE I L7z, T TIER LT ¥ ) — VISR D RALICHH T
HBHIEPHLNE RS TWBNADP IR L7 XDH & llA G bE T, BEEE (Saccharomyces
cerevisiae) | BIETHIIC X VRBLERLZEICE ), Ehb Ty ) — VEEDOENRALSHFETEX 5.
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(3) Biodiesel INA1F*F«—tIL
1) High Quality Biodiesel as Prepared by Non-Catalytic Supercritical Methanol Method
MBEER TV 2= WA X BHIED S DN F 74 — B IVIREL & Z DRk
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(Graduate School of Energy Science) Shiro Saka
(= AV F -2t WK &M

Plan and Achievement in FY 2009 % 21 4E D F ) & 1

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 prepared with 72% concentrated sulfuric
acid was subjected to supercritical methanol treatment during preparing biodiesel. It was, consequently,
found that lignin was decomposed to small molecular substances that have very good antioxidation
effect. Therefore, lignin-derived products produced by hot-compressed water treatment in the project of
B) Bioethanol were added to the reaction system and found that the similar effect can be obtained. The
study proved that both lignin additions provide 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 —EWIREHI A & 7 — IV EJHIRED O 7V 7 ) il 7 &% v T A 7 V3SR RS
WX DEEING, LELT7 VA ) ABPERT 5720, N+ T4 —ENOREERRES TRV
2T, WAEEGE TN T 4 — BB LS T E ZBEA TV 2 — VIERE &S, 12 FOR
SEF BN SN AR CIEZORBERT IV I—VETEEINE N, 574 —BVBREIZOWT,
ZOMEHEFEE AL, L) RN A R 2 53 2 BER AU L0 2R ATV 5. TORRE,
IR X & ) — ViETIE300C LT OmESM (728 21E20MPa) TRIFZR/NA F 7 14 — BV BRED S
LbNLZ EERB LA Ik, BERFREIZ X Y hydroperoxides 737 f# & AL FEAL WAl MR T %
—H T, RIROVBRLFNII DT LR L W70 THAZ ENHOENI otz Fi2, 75—V Y
V7= U EMERBERA Y ) = VIRRICEINT 22T = a@ah, V7= HROBKG T
WELPALR E RV IELZERHL NI kol FTTB) N A2y /) —Lv7adcy b TONE
BRI TR ONS ) 7= HRWHE Z R RO RIS L7/, FRRORRIHF o5 2 L5 6 %
Lotz

2) New Biodiesel Production Process from Oils/Fats by Supercritical Carboxylate Esters and Neutral
Esters
REEER A VAR VBT A7)V /BT 27 VI X BIIED 5 DAL F 57 4 — BN DA

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

Plan and Achievement in FY 2009 5% 21 4EFE O F1] & Bl S

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 as one of the carboxylate ester methods; a non-catalytic transesterification reaction
between methyl acetate and triglycerides, evidently succeeded in producing high yield of fatty acid methyl
esters and triacetin as one of triacins. Since triacetin has very similar fuel properties as biodiesel, a mixture
of fatty acid methyl ester and triacetin was demonstrated to be used efficiently as biodiesel. In addition, in
this year, systematic research was made on biodiesel production by various carboxylate alkyl esters. The
supercritical dimethyl carbonate method as one of the neutral ester methods has also demonstrated that,
without any catalyst applied, converted triglycerides to fatty acid methyl esters with glycerol carbonate and
citramalic acid as by-products. These by-products are much higher in value than glycerol produced by the
conventional process. Furthermore, to establish the mild reaction condition for practical application, the
two-step supercritical dimethyl carbonate process has been proposed. Without doubt, these studies could
charter the path towards exploration of novel and alternative biodiesel production processes for the future.

Bl & LR EEIZEAE, TUh ) BRI DN, FF 0 — B VBRENCE R X, F—1 v S
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3) Ignition and Combustion Characteristics in Various Kinds of Biodiesel Fuels
Fie DN F 714 —BNVRE OB K - BRBERR

(Graduate School of Energy Science) Masahiro Shioji
(= AV ¥ —Rasest) Ea %

Plan and Achievement in FY 2009 5% 21 4 & D F1 1] & Kl S

Biodiesel has been regarded as the most attractive alternative fuel with carbon neutral, exhibiting the
favorable feasibility for conventional diesel engines. This research aims to provide the fundamental data of
ignition delay and combustion characteristics of BDF sprays. 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 four kinds of FAME from the Jatropha, Coconut, Soybean, Palm oils with different
properties, together with the standard gas-oil for comparison. Among tested fuels, coconut spray with
lowest 10% distillation temperature and Kinetic viscosity promotes the atomization, evaporation and fuel-air
mixing, exhibiting the shortest ignition-delay period in spite of lowest cetane index. Experimental results
at ambient temperature lower than 800 K show that FAME sprays have a shorter ignition delay compared
with the gas-oil, and that a diffusive combustion followed by the premixed one. Those results may provide
the valuable data for optimal design and operation in diesel engines fuelled by BDFE.

TA—EVBBE L TH—Rr=2— I VEBDFOAANMHEINTEY, ZOMBBEHEICI
PREVE T O HAE KRBT OBIBSLETH LS. RIFETIE, 4ol (Jatropha, Coconut,
Soybean, Palm) 75 #5E L7-JENiEE A 7V T A7 WVFAME Z X} % & L, @EAMRBEREIZ X 5 FEERIC
XD MEFEIE, ANKENE X OGS ERE T TS LR L7z Zo8E, 10% 28R 0ES
X OBEPREEE D3R D /I E v Coconut 75 258 b S BEFEIR AT <, BhiAl, 225 Oite, ZAFEIMEAEL
T, &7 VHEEPMECIZH D S FTIRWIEHHPHIC D72 o TEHERKEVIRD /NS WEE 2D, Z0Mo
FAME T Palm ® 75 KEN A <, Jatropha & Soybean (ZIFIZ[F UL 7% 2 EAVRE N E5I12,
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(4) Biomass Conversion to Liquid Biofuels and Useful Biomaterials
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BIEINA TR EBRINA BN DR
1) Biomass Conversion to Liquid Biofuels and Useful Biomaterials by Supercritical Fluid Technologies
B R TR X AR A A REL L HH AN A RN DR
(Graduate School of Energy Science) Shiro Saka
(= AV F -2 ) &M

Plan and Achievement in FY2009 i 21 4E BE O 5] & 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 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.

IR (X720 3HEER) 7TV a— Vv E W RE N 4= ZAOWALIZ X 2831 F B O8I % 1R
HFLTWwd, BERTVI— L2 HOKRENL < 2AOHALIZIE, ) TIVa—IVZED b OISR
BCTH D720, AW T VA= ERIZZEDOF AR L LTHHTE S,i) ¥/ —N, ¥ /) —
Voll, 1-7% =N, 1-F 278 ) — V7 E, MALTLVI—ADBNAL FTIADLERTE L0, &
NOEDNAFTT NI = IVIIKRENA X AZTELT 52 & T, 100%/34 + < 2O HEARRE DO F
BASHEETH B, LVl EH 5. AETIE, TVI—NVOARLE LT, 71/ —VROBEERH
WTARENA A3 AZWALL, TN 5134 FRERAH A A MR ORI ZRAA TS, REEEIX
Tz ) = VIZKBRENA T ADWALLRMEIZOWTHET L, ToRESRFEZRHEL225 5.

2) Production of Biofuels and Biomaterials by Pyrolysis
BRI X BN A T IRELE N A A MR
(Graduate School of Energy Science) Haruo Kawamoto, Shiro Saka
(= AV F—FHEIEER AR, K &S

Plan and Achievement in FY2009 “FRE 21 4EEE D FTl) & B R

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. As for gasification, pyrolysis and secondary reactions
behaviors of lignin were found to be different for softwood and hardwood samples. Studies with the lignin
fractions isolated from the wood samples and simple model compounds, such difference was suggested
to arise from their different pyrolytic reactivities of guaiacyl (G)- and syringyl (S)-types of aromatic unclei
(softwood: G-type, hardwood: G- + S-types ). As for the cellulose pyrolysis at relatively low temperature
<2800C, pyrolytic reaction occurring at the reducing end-group was found to be a key reaction for coloring
and weight-loss of cellulose. Such pyrolytic reactions were effectively inhibited in presence of alcohols by
stabilizing the reducing end-groups through formation of glycosidic bonds with alcohols.

ARIETIE, BORHEBBMRIC X D, N4 F <295 DERYREN R BRRE S 2 I3 MR (7 3
ANA) PR HINS, KENAL 3 ZOBG RN 2 51 L XV THEDTE Y, RERLIITRLO
WRDPE LN, RENA TR ADT AELEET LR E LT, TRENTTA T IV (GH),
GHi+ ) Y FWH (SH) & 8B7%LIHEME 2 FF OB XL OILEBM o) 7= > OB hB
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3) Biofuel and Biomaterial Production by Ionic Liquid Treatment
A F VRIS K BN FIRELE AN AR
(Graduate School of Energy Science) Hisashi Miyafuji, Shiro Saka
(= AV F =R sedt) ElAL, B EW

Plan and Achievement in FY2009 P& 21 4 & o 5l & Bl

For production of biofuel and biomaterial, the treatment of wood with ionic liquid was studied. Wood
was found to be liquefied around 100C by the 1-ethyl-3-methylimidazorium chloride or 1-ethyl-3-
methylimidazorium acetate. Cellulose, hemicelluloses and lignin which are components of wood could be
liquefied. It was also clarified that these components were depolymerized. After the liquefaction of wood
with the ionic liquid, wood components in the ionic liquid were recovered as precipitates by the addition
of water. Enzymatic hydrolysis with cellulase was carried out for the obtained precipitates. The yield of
glucose from the precipitates is found to be higher than that from untreated wood.

INA F AR ANA AR ORI Z BIg L, KE N F < ZADA F VEARLEIZ O W THRE 217 -
AR, LT F N3 ATFNAIF) a2 0) FEZRLZFVIAFVALIFIYT AT T —
N E WA, 100CHREOMBRE CRENA +~ A dwfbshi. £, KENA < 20K
WA THhAENHE—A, ANILVE—A, VF=Z0WITNOBLINI B EVHLNE R F
72, TNOHDOARMBEGEA F VAR T TR T2 25 2 L R L2 512, LSRRIk E
Mz 52 &TAF VHARISTHEAL L 2R 2k e LCThUL, ozl lers—t%
HOW 2R IMAR IR 24T 5 72 & 25, PR & L T/ a — A BRI 5 2 & 25
L& ol

4) Oil Palm (Elaeis guineensis) Chemical Characteristics for Its Efficient Utilization
T 77X OREALE DA RIFIH
(Graduate School of Energy Science) Shiro Saka, Haruo Kawamoto
(T AN F—FHERZERE) K &, AR

Plan and Achievement in FY2009 “F5& 21 4EEE O F1l] & Bl

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. As a result, from a viewpoint of chemical composition, oil palm is more
likely to be hardwood, compared with softwood. However, decomposition behaviors are more excessive
than hardwood as treated in supercritical water.

IN— 2O AE HIWIZ, 777X ORBARET V7 2 FbICE2HITIA->TETBY), Zhi
v, REOREEWHEIN SN, ShOoOFEMFAHIE TN TS, HlziX, 777721325304
THZEZONLI20, ZTOBICLEOGHIPEN L, F72E6ERE OPHEOMEE CEIENTY Brh
28— AR — AR O I YRy SR, X— AN, RRENERT A, IS OARFIH
DL T, TF, MBSO ZHRTLENERTH L. TOBEAID, FIMICBIF S
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(5) Framework Design for Biomass Utilization
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N1 ZF 3 AFIADFIEERET
1) Modeling of Biomass Utilization in a Region and Framework Design of Autonomous Decentralized
Energy Supply-demand System with Biomass Use
HEGDHTZ ANV TR Y AT AL LTONA A AFIHOE T VAL L HlE%E
(Graduate School of Energy Science) Tetsuo Tezuka
(AN F =R 2ER) FHEE R

Plan and Achievement in FY2009 ~F-5& 21 4E B O Gl & B

(O Economic viability of the thinned-wood utilization system in Kyoto Prefecture is investigated
by estimating the cost structure about the thinned-wood. In this study analyzed are the costs
for thinning, that is, the costs of forest-road construction, cutting down, carrying out, and
transportation, respectively. The maximum price payable to the thinned wood is also inquired of
lumber workers by using questionnaire. The tax rate necessary for promoting the utilization of
thinned wood as fuel for boilers is estimated based on the estimated cost structure.

(2 The biodiesel production from used-cooking oil is analyzed from the viewpoints of energy and
economy. And the economic viability of pyrolysis system for the combinatorial use with other waste
oil is also analyzed.

(3 Forecast of availability of energy-related technologies and its uncertainty play an important role in
evaluating future energy systems. In this study a discrete-event model for representing the causality
among energy-related technologies and the uncertainty in the technological development is
proposed. It can be utilized for evaluating the future energy supply-demand system in combination
with the conventional optimization-type energy system model. This model can be used for
identifying the technologies indispensable for realizing zero-emission society.

O HHEHFIZBT 2 R (5] &2 X 2 3t~ 7RO ARM) OFIHIZOWT, MREOE, KIR,
e, WOz OOE MG, BLOBMERICL L MEMOMAGLMEE 7 7 — MREL
7. ZLTC, A 7—BRERBET L2 Laniftl LBE OBEMFIHORFIL 2 55047, 1
A ORI 2 S 2 720 DLERIAH Z HEE L7z,

BEEHTMD S DA+ 74 — NV EEOBERMEZMEL, TORBFINLEZHEEL, HoBEms
DRA T~ OB 13: 038 I W] fe ik % 54T L 72

FERBAN I OAMHEIZNEL, R ANVF =TV AT A OISR K R EE R EEH %29 .
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IV. Advanced Nuclear Energy Research BRI 32 VX -7 N —7

(1) Research on New-Type Nuclear Reactors and Accelerator Driven Subcritical Reactors
HBRTFF - ERBEREFFHRARIN—T
1) Development of New-Type Nuclear Reactors
PR (BOKEA, SAlE) oB%E
(Graduate School of Engineering) Tomoaki Kunugi, Zensaku Kawara

(LEepfsedt) DhiJa, wEalE

Plan and Achievement in FY2009 >F5& 21 4E EE O 1] & Bl H

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, numerical method which is available for more flexible grid system is
investigated for gas-liquid multiphase flow by MARS method using collocated grid system, and interfacial
transport method for unstructured grid system is created and validated. Moreover, investigation on
speeding-up and parallelization by using GPU (Graphic Processing Unit) gives us a vision for development
of large-scale and highly-efficient direct numerical method which also contains treatment for interaction
between multiphase flow and structure. According to experimental work, measurement system for
multiphase flow was sophisticated by optical probe system and flow visualization system with high
resolution of spatial and temporal.
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DEVEHE X v ¥ 2 JRARDHUY 1T RE 70 SRR A G B AT i 2 Wad L, JEREERR T RICBIT 5 5
A EOERLEWMAEEZIT > 72, S 512, FUEEHR 2R3 3 % 72 ® GPU (Graphic Processing
Unit) # H W 725HE O &3 L - WHLICOWTRRGES L, RAHE - E O EA/EH %2 & O KB TR
TR BT TR AR CX A RB L 2187, /2, WHEEICEALETu—T 2 w7
LU TR > A 7 A RO EEE 74 & RS X B mR 2 M T UL S AT A2 K B
FERAATV, RAHEEHIE O S E L2 D72,

2) Research on Reactor Physics of Accelerator Driven Subcritical Reactors
T 25 BR B A B SR O SR BB 78
(Research Reactor Institute) Tsuyoshi Misawa, Hironobu Unesaki, Ken Nakajima

(RFIRgElein) =& B, THREHE, bhE &

Plan and Achievement in FY2009 ~F-)& 21 4E & O i) & b
At a new Accelerator-Driven System (ADS) with the Fixed-Field Alternating-Gradient (FFAG)
accelerator, on 4th March 2009, the high-energy neutrons generated by spallation reactions with 100 MeV
proton beams, which had a few pA intensity at a tungsten target, were successfully injected into a solid-
moderated and -reflected core (A-core) in thermal neutron field of Kyoto University Critical Assembly
(KUCA). Unfortunately, the quality of injected proton beams was not satisfied the target goal of FFAG
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accelerator with 150 MeV energy and 1 u A average beam current enough. Especially, less 1% proton
beam intensity was not effective for irradiation experiments and was not a sufficient external neutron
source for maintaining neutron flux inside critical assembly. Using 3 detectors which located at near active
core regions, however, the prompt and delayed neutron behaviors by proton injection are experimentally
observed and the neutron beam characteristics at the beam duct are also watched by Gafchromic films.
Under the subcritical condition with 0.76 % A k/k, an In wire irradiation experiment is accomplished
horizontally. The "In(n, y )"%™In reaction rate comparison is also performed by MCNPX simulation
and its errors shows within the allowance of the experimental statistical errors. By numerical analysis,
the feasibility of neutron shield and beam duct is verified and the performance change inside of critical
assembly is investigated depend on the distance from tungsten target and injected proton energies.
Finally, it is confirmed that the effect of different injected proton energy is not intensified because of well-
thermalized KUCA core condition by sufficient polyethylene moderators and reflectors.

FFAG e % F 72 el 2 BB R R 2 A 7 2 (ADS) WFZE Tk, 200943 H4 HIZ, 100MeV DR
TFE—2 (BpA) ICXBF YT AT =47y NOMBFERISIC & 0 IE L2t 2, STERF
PR AR KUCA O FEARHE / S O RERRAER (AREB) AT LI LRI L7z, BREL5,
AT — 210, UHHEMETH - 72150MeV, 1uAIIHELTE ST, 2, ¥—2ERA 1%L
TENEhotzizd, BEEBRSEOFEBIWEZIRNTH 72 L, FOEBICHKE L23a0
TR T, BT R OB T OB 2 BT 452 LASTE, £/, F77uxT4 9774
VAIZED, E=2F7 MIBIFTAE— 252 NETEZ. RERET4% AK/KIZBITAL VT
AT A Y —EHZ X % WIn(n, y )" In RSSO WERHRIL, MCNPX % HW7-5HHEIC X ) B
BHanTwa, F72, BMEEHICLY, P ENCEEL Y457 PEETOZRYEERGET S L &
BIC, FOIED Y Y AT 7=y Mo OHEEE AT AV F AR Z MG L7z, 2ok
R, BPETFARRTH S KUCAKH.LTIE, ARBGTFE—2D0Z AN F—KEEIVNE W EAFERTE
7=.

3) Development of FFAG Proton Accelerator
ko1~ n# 2% FFAG O [l %

(Research Reactor Institute) Yoshiharu Mori, Yoshihiro Ishi
R FIRgEERpT) &% &R, O #iE

Plan and Achievement in FY2009 ~F-5& 21 4E B O 51l & B

In order to improve the beam quality and intensity, study of charge-exchange injection with negative
hydrogen ions (H-ions) for 150MeV FFAG proton accelerator at KURRI, which has been developed for
accelerator driven sub-critical reactor (ADSR). In this fiscal, two major subjects have been studied: (1)
Development of thin carbon foils for charge-exchange injection, and (2) Evaluation and optimization of
beam emittance growth during the charge-exchange injection. As for charge-exchange foil, procedure of
making a thin carbon foil with 20ug/cm? (~0.1um) has been established and even much thinner foils with
10ug/cm? is under development. The beam emittance growth due to the multiple scattering and straggling
during the charge-exchange injection process has also been estimated with 6-D beam tracking simulation
including ionization cooling effect and, as a result, the optimum condition between number of turns at
injection and accumulated beam intensity was obtained.

T3 2 IR B A B ST 8 0D 72 8D D [ 7 1 5 i 4R SO 2 (FFAG) O ¥ — APEREIA) FIC 8¢, BKkE
A F =ML BB ASEDOMIEZ 7o T A, PR 2VEREICBWTIE, (1) RS
FHEOES, (2)MERMBICBITAE— AT I v ¥ v AMKOM & i blc oW Tiige - % %17 -
7z, FOREFRE (1) I22onTid, MEBEAFFRICBOTRLEL SN Y- LBEXERT 572012
B L SN BEIE 20ug/cm? (~0.1um) D REMKOBEREZFE LT LI ENTEL. 2, IhE—2
YD EASRIAD S, 1, 2 DIEE D 10ug/cm? D FEHFR 12OV THBETRETH 5 2 L 2vbh
D, BEOHAZTI VLT TENEHETTVS. (2) I220WTIE, ¥—2AT3Iv ¥ v ABKRICHE
2T — AT A NE—[EOMEZ T 5 720D 6 RITTOMMHEMICBITLE—AYIal—Ya v
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4) Development of Materials for Accelerator Driven Subcritical Reactors

T Bl A B FU0R O B4 A Bl 56

(Research Reactor Institute) Toshimasa Yoshiie, Qiu Xu
R FIR9E8RET) F|RBAE, £ WL

Plan and Achievement in FY2009 P25 21 4E £ O ) & b
The instrumentation of materials irradiation facility at FFAG proton accelerator in the Research Reactor
Institute was finished. Commercial austenitic stainless steels and their model alloys were irradiated to
0.02dpa at room temperature. The defect structure was investigated by positron annihilation spectroscopy.
There were little differences between Ni, N, Fe-Cr-Ni, Fe-Cr-Ni-Mn-Mo, Fe-Cr-Ni-Mn-Mo-Si, Fe-Cr-Ni-Mn-
Mo-Si-Ti, and Ti added US316. Main defects were ones which had smaller space than vacancies.

WEAE D S llE L T 72 B FEBRAT % i O FFAG B 7 gs 2 €, MR OB R4S C & % R4}
VAT ADER LT, B T?0.02dpa T TORBFERNE A — AT FH A PRAT VL AMEZDETIV
HETITo 72, BEHEEZEETHBRSLETHN/ZE 24, Ni, Fe-Cr-Ni, Fe-Cr-Ni-Mn-Mo, Fe-Cr-
Ni-Mn-Mo-Si, Fe-Cr-Ni-Mn-Mo-Si-Ti, TiMSUS3168i T EER ML, FHF 2L XLV ToRE X
RS REGOEAE D S 7z,

(2) Research on Nuclear Fusion Reactors
RRSIFRERAIIL—T
1) Research on Plasma Confinement with Heliotron J
AN F b rJIZE BT T A< LiADIISE

(Institute of Advanced Energy) Tohru Mizuuchi
(= AV F =BT 20580 KN =

Plan and Achievement in FY2009  “F)i 21 4E BE O F 1] & i
Objectives

1.

2.

Development of advanced diagnostic systems for fusion plasma

1-1 A microwave reflectometer system for detailed electron density profile measurement of fusion
plasmas.

1-2 A charge exchange recombination spectroscopy (CXRS) system for the measurement of the
high time/spatial resolved impurity ion temperature and plasma rotation velocity profiles,

Development of modules for an integrated code which is capable of performing hierarchical

simulation for plasmas in a non-axisymmetric fusion reactor.

Progress in 2009

11

1-2

By introducing a Q-band amplifier, 200MHz modulation detector, phase detector, etc, we
successfully measured the electron density profile in Heliotron J. We found that the electron
density profile is hollow in low-density ECH plasmas and it is a peaked one in NBI plasmas.

A charge exchange recombination spectroscopy system has been developed for the measurement
of the high time/spatial resolved impurity ion temperature and the rotation velocity profiles. In
order to improve the spatial resolution, new sight lines are introduced by aligning them with the
3dimensional shape of the magnetically confined plasma. This optimization enables us to measure
the ion temperature and rotation velocity profiles with the spatial resolution less than Ar=0.05,
which contributes the detailed estimation of the radial electric field which is expected to control the
plasma micro-turbulence.

Development of an advanced three-dimensional MHD equilibrium cord with highly precise and a
simulation cord for time evolution of plasma current density distribution is in progress. The three-
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dimensional MHD equilibrium cord, HINT2, is modified to improve the calculation precision and
CPU time by using a simple cylindrical coordinate system instead of a complicated rotating helical
one. As for the plasma current simulation code, a mutual inductance term is newly introduced in
the code to increase predictivity of the simulation

HIYy

1. B@GokBHme U<, Bisd 77 X<itllo s eicmiy 7
O <A 7 aPERGEIE BT RESARHL Y 2 7 2 OB,

@ FELBREEESEEHN (CXRS) ZH 724 F VIS 72 & N 75 X~ oA it &
S aPNY RS
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AEMFRAANREDHEA V50 5 VAZEZERTAI LI oTTVTA T ATy
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Va—nEl L THARENS.

2) Development of Integrated Tokamak Simulation Code
M=o HEYIaL—Yarya—FoR%E
(Graduate School of Engineering) Atsushi Fukuyama
(LAAR7eRt) fRil &

Plan and Achievement in FY2009 F-5& 21 4 FE o 5 & Bl
As a part of the integrated tokamak modeling code, the Fokker-Planck component, which describes
the time evolution of the momentum distribution functions of plasma species, was extended to include the
effect of radial transport and the fast ion effect on fusion reaction rate as well as to reduce the computation
time by parallel processing. It has enabled us to simulate the time evolution of multi-species momentum
distribution functions (electrons, Deuterons, Tritons and alpha particles) in the presence of multi-scheme
heating (wave heating, neutral-beam heating and alpha-particle heating) simultaneously.
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3) Development of Compact Tokamak Fusion Reactor
Sl N h < 7 FFORS
(Graduate School of Energy Science) Takashi Maekawa
(= AV F =R 2ER) il #

Plan and Achievement in FY 2009  *F-h¥ 21 4 & O F1 1] & Kl S
Start-up experiment for advanced torus has been performed. In the experiment, the toroidal plasma
current has been rapidly started-up by electron cyclotron heating and current drive in the Low Aspect ratio
Torus Experiment (LATE) device. The experimental results show the current carrying fast electron tail is
developed against the reverse voltage from self induction.

e b —F ADNH FIFEBREZERKL Tnwb, K7 AXRZ MU =5 ZAEBREICBTLETA 2
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4) Fusion Reactor System Design
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(Institute of Advanced Energy) Satoshi Konishi
(= AV F —HTEWFZERT) /I 2

Plan and Achievement in FY2009 P& 21 4 JE o 5l & Bl 4

Plan

Based on the fusion-biomass hybrid concept that produces carbon neutral fuels from wastes, the
research plan in the fiscal year 2009 intended the establishment of concrete design concept of the entire
system, major components and to preliminary evaluate the feasibility.
Accomplishments

Plasma and reactor major parameters are investigated using fusion system code, and the major
radius 4.5m, thermal output 700MW tokamak was designed. These parameters are on the similar level
of difficulty of currently constructed ITER as technical targets. Particularly plasma parameters and
energy flux density on in-vessel components are moderate and technically achievable without significant
breakthroughs. As the major components, liquid metal high temperature blanket, intermediate heat
exchanger and tritium recovery system were designed using the simulation codes previously prepared.

Entire system design with the coordinated material and energy balance and component designs were
obtained with the understanding of the relationship between their parameters. These designs are
supported with the ongoing experiments.

These results satisfied the original research plan for the fiscal year 2009, and the outcome suggests
that it is technically possible to introduce zero emission fuels as substitute of fossil oil before 2050 by
fusion.

HIL

MRLAI Y AT A OFRFFE T, 204EEO M O REE L 72, BEAGZ A AVF—2F)H LB
FEWZNA F AN S OBRFHELEIC X ARG - N4 < ANA Ty Pz BARMEL72 A5 0 %
MEtd A2 L& Lz, BARMICIEY AT 20K L, FEIRGOMSE, 74 280 71 oWl
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(3) Development of Advanced Nuclear Materials
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TERFHHERREIIN—-T
1) Research on Thermal Diffusivity Estimation of Irradiated Ceramics
Y7 3 v 7 A0 RGTREGLHCEREHNZ B3 5 b ge
(Graduate School of Engineering) Masafumi Akiyoshi
(LR ZERE) RREEsR

Plan and Achievement in FY2009 Pk 21 4 EE O R & Bl

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 irradiation dose, and then the thermal diffusivity
of post-irradiation specimens is measured at room temperature. Specimens are radio activated with the
irradiation, so all measurements are operated in radiation controlled area at Radiation Laboratory, Uji
campus.

All a-Al;Os, AIN, [-SisN4, [-SiC specimens showed degradation in thermal diffusivity with the irradiation
dose, while the error in the measurement was relatively large, so the dependence on the irradiation
temperature was not clear. It was caused by the specimen size, that is, very small ¢ 3 X 0.5mm specimen
was used to measure the thermal diffusivity. So, factor with the specimen thickness or escape beam with
laser flash that depend on a setting of jigs were not resolved.

MEE IR BT A% E ORI R E T EOME 2179 BT, BEELBEEE T THWwA Z &
DKL MR ZIT ) LEND 5. FFICFEERFE O LR KT EHEE O 720 2 i T oM 22K
ENTEBY, £I73I v 7 2AQHAPIEZLNTWS. B THW LN 5B U CEIEFERIZIERIC
BEZYUETH B0, T Iy 7 ARG X Y BIHENEZE LK T 522 L6 Tw5E. Zh
F CTOWIE TR SM OV X ) IBEBUESED X HITELT 2002 ICHLMIENTETY
505, BEEEOBILHEOFMI N T TIFEAETORTES T, MEHERKII EOR TRV

D7D, WL OPOBRGEE FIIREHZ AR O BILHERRERAAEZWET A2 2128 ), B
BILCR 2 J Ml 5 FER2 R LTV 5. AIFETIE, 30MeV O EF-HINH 12 X 2 Y2 8k~ 7RI,
A& T, BEZAR ORI TOBILHENE 217> 72, AEHIBEHMEL T b 720, e ixF36
Ho X G FEBREE O PR XN TAT - 72,



a-Al:Os, AIN, B-SizNy, B-SiC OWFHOEHIH LT D =Mt wBdEHE O TR
bz, L2ALRBSLINETOE AR RAEPKE , BRI X 2 WIZE T2 W
I ¢ 3 x0.5mm OBUNREZHERN R ELTEBY, REESOMIER, REHEEORESMIC X
DWRLZDLL—H—T7F v T 2DBORIWVGORELR EEZPRTE TR 0WOTHrLEZOLNS.

2) Improvement of In-situ Observation System of Irradiation Defects
W KBGOGB Y AT 5 OYR
(Graduate School of Engineering) Hidetsugu Tsuchida
(LHWFgeft)  HHFBK

Plan and Achievement in FY2009 ~F-J& 21 4E & O i) & B S

Nowadays, positron annihilation method is widely used to investigate the irradiation defects, and
expected to clarify the behavior of irradiation defects under the irradiation environment. In previous works,
the behavior of irradiation defects has been analyzed by measurements of post irradiation specimen, but
behavior during the irradiation is little studied. 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 year, positron annihilation lifetime of fused quartz during the irradiation using the measurement
system improved in the last year. Ion beam irradiation was performed using Cockcroft-Walton tandem
accelerator with condition of 3MeV H* to 10%ions/cm? With this measurement, it was found that long-
lifetime component of positron was reduced during the irradiation. The mechanism was now under study,
though it was possible that the charge state of defects was changed by the irradiation and it restrain the
formation of positronium.
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VA, BRI IREE MR O RENT O 720Dy — )L & LTAaERERZZITTE Y, RO
TCTHOWLMEH OIS RIGEE 25T 2 LI TV A, HEROIEHER I 228 T,
TR 74 3R OBk 2 e W VERFAM LS & 0 RBAESEYENT 2 17 > C & 7225, AT T Co RIS ENICRE 3 5
WRIZIZE AT TR, 2070, FHRBXBEEREDO Y 7 ba YinEeExE HvizA + v
Y — 2 BEHE O RS ARED ZORBIEZRATWE. L2 LED S, BET-HaE T o5 w
REDS T Cld e <, FAMEIIFEFICHERZET 2720, HEOURPUETH - 7.

R 21 AR BRI R 22 4E RIS R L 72 P B T Al e IS X 0, Bk T A (fused quartz) DNEGS
Wb TRl E 2T - 72, A 4 YIREIIFEX B EREOay 7 707 V-V b vy V7 A
THZRIC X ) SMeVOH* £ 4 ~ % H\C10%ons/cm?F2 ¥ TIir o 72, ZOFEE, HEHICHEETO
EHEGRIPBITHEVIEREPE LN, FORA A XLIOWTIIBAERE R TH 558, HREHC
XD RGO ERENZALL, KT b aoy 20EESIH SNE7-0EEZbN5.

3) Development of Advanced Oxide Dispersion Strength Ferritic Steels
JoHESRSIAT L (F 2 VA XA S ER bEn) DB
(Institute of Advanced Energy) Akihiko Kimura
(= 4V F =BT 580T) ARA R

Plan and Achievement in FY2009 5% 21 4F B o G & f 2

Objectives

The objective of this research is to develop innovative nuclear materials as a basic technology to realize
safe and efficient operation of advanced nuclear systems under zero-emission of CO2 scenario. In 2008,
material development was performed for ODS steels to improve performance of the materials, and a 16Cr-
2W ODS steel was selected as a candidate of fusion blanket structural materials. The objective of this
year is to develop adequate joining techniques for nano-oxide dispersion strengthened steels, which is
considered to be critical technology to fabricate blanket.
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Research Plan and Results

Ph.D course students discussed on the requirements for structural materials for advanced nuclear
systems and fusion blanket systems, and it was concluded that ODS steels were very feasible to apply
them to advanced nuclear systems and fusion blanket systems as structural material. It was also concluded
that joining technology was one of the critical techniques for the application. They discussed on joining
methods and selected the followings as candidate joining methods for ODS steels: 1) TLP: transient
liquid phase, 2) SSDB: solid diffusion bonding, 3) FS: friction stirring, 4) PR: pressurized resistivity.
Joint performance was evaluated by tensile test and impact fracture test. In both of TLP and SSDB, tensile
strength of the joints was almost same as those of base metal. However, tensile elongation of the TLP joint
was reduced to almost a half of the base metal, while that of SSDB joints showed same tensile ductility as
base metal. Impact fracture tests sometime showed a superior characteristic feature of SSDB than base
metal. Thus, SSDB method is considered to be the most adequate joining method for ODS steels.

R&D of reduced activation ferritic steel (RAFS), which was considered to be the candidate structural
material for fusion blanket systems, started under this program. Because the temperature window of the
RAFS application is limited, design margin is small in the case of the application of RAFS to advanced
blanket systems. To expand the design margin, the coupling application of RAFS and ODSS will be
effective, since the temperature window of the ODSS application is much wider than RAFS. The joining
technique of RAFS and ODSS is essential for the coupling utilization of those two steels

0/ FARE

ARIE T, CO2¥T LI vy a vy ANF—2F )L, FHTNIZAVT—DmERELZEF
M2 B, Z2h 2B 3857200 BEN I E & U TR 2E IR oOREZ BIad. P
204FBEN, R R UM RS L CEALY R b (ODS) SO FEMBHFE I 2028 2 47\, 2
KRG 2316Cr-2W D 7 = 7 4 b RERALY 75 ki bl 2 Bl &P A e & L CGEATTRETH % & DR
ARz, ER21AEERE, BASE L 7-EM 0 oS & Wik T 5 72 O SRR R IS BN B T 7
AT e HINET 5.

WEZEH i & )

BEREROFENRLE LY, BHET DY AT LB AMEEEEZRE L, O824 HE S
L7z DOFFHLMEE LB 5 cei it (ODS) $icEH L, 2O MB XN
X R DFMMERIONTHERm L7z, TR, FEHLITAT R 23BEBA ZE O mEE 2 385§ 512
B, FHBEAHEORBIZOWTHRE L, UTO4AFEOBAE HE2 A ke LTGERLZ. 1)
WAHHE 61 (TLP: transient liquid phase), 2) MAH#EA72: (SSDB: solid diffusion bonding), 3) BES{E{
YA (FS: friction stirring), 4) MIFEHPUEE S 2 (PR: pressurized resistivity). &8 H P12 & O 1k
B - OMERERTAM 2 17 o 72458, BIERMELICE L CIIAHBE SRR OCEMHE SO WTIZB W
TH, BMERIFFELVRESEON. —J, GERMOICE L TIE, HMEES S TR O R
DRPEGREIRA LA, BEHESHICB W TR S RIFRBEOM O Z R L2 BEB X OENRD
WTFNIZBW T OEN A2 R EAME SO BT IR L 7.
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A4 MO EHG L., 7294 MRS Ty PTR, B2 RFLO T L
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i 2Ly iz,



Symposium (including GCOE seminar and co-host meeting)
YIRIIL (GCOE E=ZF—, HEZSE)

1. The First International Symposium of Kyoto University G-COE of Energy Science, 20-21
August, 2009
PHR214E8H20H-21H H1MGCOEREEY Y RIY A

The First International Symposium of Kyoto University G-COE of Energy Science, “ZERO-CARBON ENERGY
Kyoto 2009” was held on August 20-21 at Kyoto University Clock Tower Centennial Hall. Along with ZERO-
Carbon Energy Kyoto 2009, the International Summer School on Energy Science for Young Generation (ISSES-
YGN) was held on August 20-22 in cooperation with Asian CORE Program “Advanced Energy Science” and
Symbio Community Forum. On August 20, Prof. Yukio Ogata (Director, IAE, Kyoto University), the chairman of
opening ceremony, declared the symposium open. At first, Prof. Takashi Maekawa gave an opening remark of the
International Summer School as a president of summer school. Following this, Prof. Hiroshi Matsumoto (President
of Kyoto University) gave an opening address, Mr. Akio Fujiwara (Director, MEXT), Dr. Yoshikazu Nishikawa
(Emeritus Prof. of Kyoto University), and Prof. Takeshi Yao (G-COE Leader) introduced the G-COE activities.
After that, 5 distinguished speakers from each group made a plenary lecture, and then 70 posters were presented
by young researchers. At the end of reception party, Prof. Hirotake Moriyama (Director, RRI, Kyoto University)
gave a closing remark.

On August 21, each group invited some distinguished researchers and organized a parallel session.

On August 22, summer school symposium of 21 oral presentations was organized by young researchers.
Exchanging the information was markedly promoted among participants. Several presentation awards were
provided to poster and oral presentations. The summer school was mainly coordinated by Mr. Kosuke Hara (D2
student) from G-COE Unit.

70 —7N)V COE [HERIRBEILIFCO T A L F—FL22H i - CO2 ¥ U LI v ¥ a v 2O S LT OF1HE
By VAR T AR UK E RAERETRTLMEIC T, FK214E8H20H, 21 HICHM L. /2, Thiik
TLUTHETIGEE - #4EICX A EBRY~— X 7 — )L % Asian CORE Program “Advanced Energy Science”, ¥
YEFHSIITEA L I L2 20 HARRTE, RNFEBY~—X 7 = VR X D~ — R 7 — VEKROBEE
&N, FlEkE, ERY VRS- VL E—CTEREBREEAIANVF-HTHERERST, +
#H 2R E L TIRARE AR R EOBRE D%, BEFERCRFHAE SSEHE R A IRIGEE (U © Kk
B OV — 3 TP 9E %), VIl — o R E il i R O BEE L THW 2. HtWv T, G-COE L) —
F—ThhHNBRIANVT—FEHEREL VAT T 7T AEEHRBAIAP 2SN, 5l&kE ¥ F U FRENTE,
WA EITIE S 5 A % H 55 ZOMIFHEE X 2 ETHEITDONI. ZoO%k, HETPWEECX 570 74
DRAY =ty ¥a ryPREIN BEHATE FIUB TR RFETHEBRITE L ) BHESHS0OHZTH
WL 7.

QLHICRE 7 V=T TENZTNEL LBFEREE Z BIBEL, ST Lty ¥ g ypfrbihi:,

F72, 2HBRERY~Y—ZA 7 —VBMHIC L L HEBESIPM TDON, ERERKRPEBINTZ. KA Y —
BLUOHEBERRZRICIIRIELZEEOT, ThENWEFRREPEE SN, BAY~— 227 —VIZGCOE
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II. 5th SEE Forum in Bangkok, 18-21 May, 2009
P214E5H18H-21H 5 HHFHWRER AN F—LBRE7 + —F A

On 18th - 21st May 2009, SEE Forum, Joint Graduate School of Energy and Environment (JGSEE), and
Kyoto University Global COE Program co-hosted a meeting of 5th SEE Forum along with World Renewable
Energy Congress 2009 - Asia in Bangkok, Thailand. On 17th - 18th, research and educational frameworks for
collaboration was discussed, and the each technical session for exchanging information of the latest research
activities was also organized on 19th - 21st. In addition, on 21st May, we have also adopted “Bangkok Initiative
2009" as an expression of intent of SEE Forum.

FRH2UESAHITH (H) 22522H (4) O6HEIIHZz- THES MFEFRWAER = AV ¥ — L BEE T + —
Z 2 (Sustainable Energy and Environment Forum; B % SEE Forum) & World Renewable Energy Congress
2009-Asia B LCTH 4, N aZ T L. 5H 17 H — 18 HIZ SEE Forum (GBI BT A M A % i
THYEL, 19H - 21 HIZMWEMOWZEIC T 5 Mz 7 7 = A Vvt y v a YL, £72, 21H
F#21213 55 501 SEE Forum X5 OMY £ L O &7, &iffliE L LT Bangkok Initiative 2009 % #-IR L 7-.

Il. 7th Eco-Energy and Materials Science and Engineering Symposium (EMESE) in Chiang
Mai, 19-21 November, 2009
P214E11H19H-21H H7Hz a3 ¥ — TR TLRY YR TY T A

From the 19th to 21st November 2009, Rajamangala University of Technology Tannyaburi (RMUTT), Institute
of Advanced Energy (IAE), and Global COE Program of “Energy Science in the Age of Global Warming~ co-
organized the 7th Eco-Energy and Materials Science and Engineering Symposium in Chiang-Mai, Thailand.
About 150 participants from 7 countries were gathered, and discussed about the latest research activities as well
as progress in the field of Energy, Materials, and Environment and Nanotechnology actively. In addition, MOU
signing ceremony for JST joint research between Japan and Thailand, “Scenario planning of low carbon emission
energy system in Thailand” , led by this GCOE affiliated member, was also conducted during the symposium.

PR2LAE1TH19H OR) —21H (1) 8o A - F = <A ITTHERBRF T AN F - T4, 7
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VXTI TRRYE, HEKFZa— N)VCOE T 75 A [HFKIEBRLIC O = 3L F—FL#i k| ot
T4 7 Ml Eco-Energy and Materials Science and Engineering Symposium 235 & L7z, SMME X7 H EH» 5
#1504 734 % 1), Energy, Materials, Environment and Nanotechnology 3 -t v ¥ 3 Y2 Tk & ikmdMTbh
72, F72 FEBEICT, KZ7u—=NVCOEDH.LE o THME L TV 5D, JSTRHAFMIREFELE H & 1 3t
FFFRICBI L C, 7Y v = I RFEELFEIERED 720D MOUBEI S $ 0 17hb 7.

IV. International Symposium on Sustainable Energy & Environmental Protection 2009 and
6th SEE Forum, 23-25 November, 2009
PR 21411 H23H-25H #HHWA T ANV F - LBREREOREE Y YR ITALHFE6N
SEE7 # —3J A

From the 23rd to 25th November 2009, Sustainable Energy and Environment (SEE) Forum, University Gadjah
Mada (UGM), Kyoto University, ASEAN (Association of South East Asian Nations) University of Network (AUN),
ASEAN, Japan Science and Technology (JST), Ministry of Education, Culture, Sports, Science and Technology
(MEXT), and United Nations Educational, Scientific and Cultural Organization (UNESCO) co-hosted a meeting
of 6th SEE Forum along with International Symposium on Sustainable Energy and Environmental Protection
(ISSEEP) 2009 in Yogyakarta, Indonesia.

The meeting was convened to further discuss research and education cooperation on new energy initiatives
among Asian Countries and brought together over 70 participants from 12 countries who were committed to this
objective. Emeritus Professor Susumu Yoshikawa of Kyoto University, Japan, and Professor Sudharto P. Hadi,
Diponegoro University, Indonesia chaired and co-chaired the meeting.

The meeting focused on human capacity building and research collaboration among Asian countries
toward a low carbon economy and a sustainable society. In the meeting, the current statuses of national SEE
Forum activities in member countries were reported. Issues relating to the Journal of Sustainable Energy and
Environment (JSEE), and the SEE Forum young researchers network were discussed. In particular, multilateral
research collaboration among SEE Forum members towards a low carbon energy society were discussed during
“Network of Excellences” (NOE) roundtable meetings. These NOEs include: Solar-energy, Bio-energy and
Biofuels, Clean Coal Technology, Energy and Environment Policy Planning, Secondary Energy, Energy Efficiency
and Rural Energy Systems. The meeting was carried out in cooperation with the Ministry of Education, Culture,
Sports, Science and Technology (MEXT), Japan, JST, and ASEAN Secretariat. Human capacity building was
further discussed in conjunction with the UNESCO Education for Sustainable Development (ESD) Program and
New Energy Consortium for Sustainable Environment (NECSE). Cooperation for E-learning program led by
UNESCO was elaborated with SEE Forum members.

At the final stage of the meeting, the proposal for the SEE Forum Action Plan in 2010 was discussed. The
proposal set forth 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.

F214E11H23H (H) —25H (k) ®3HMICOZZ)RHEKSE, 4V KRS T - FIOXx<FKE 7TV
KFAy bT7—2 (AUN), BOZATBOE AR AEAIREEERE, SCHR 4, 2 AR T, A Y FATT - 7
¥ v~ # K422 T International Symposium on Sustainable Energy and Environmental Protection (ISSEEP) 2009
BTN L THE 6 MFFH I RE R T AV ¥ — L BjEE 7 + —F 4 (Sustainable Energy and Environment Forum; B&F5
SEE Forum) B O, [zt VF—a>» v — 7 2 (New Energy Consortium for Sustainable Environment;
WFRNECSE) |07 —2 > a v 7#BfE L7z, RO 7+ —F A5 %%t & , NOES ™ ¥ RF—7 V&ML,
% [E| M T O ILFEFZER EFH O MM T 7o A U N—H DGR SHEA TS, KifkiEE LT Yogjakarta Initiative
2009" ZHERINL 72,
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V. The 46th National Heat Transfer Symposium of Japan, 2-4 June, 2009
FH21E6H2H-4H 5546 ol HAEBATY Y HRIY T A

The 46th National Heat Transfer Symposium of Japan was held at Kyoto International Conference Center on
June 2(Tue)-4(Thu), 2009, organized and sponsored by Heat Transfer Society of Japan and co-sponsored by Kyoto
University Global COE Program, “Energy Science in the Age of Global Warming” and 28 academic societies. In
the 9 session rooms 379 papers on heat transfer, energy and environment were presented, and 700 researchers in
the fields of engineering physics, mechanical engineering, nuclear engineering, chemical engineering and others
participated in the symposium. In particular, in Rooms B-1 and B-2 where researchers majoring global warming,
CO, emission and such subjects joined, 82 papers on boiling, condensation, chemical reaction, combustion,
hydrogen energy and others were presented to have animated discussion. Newest academic and technical
information was exchanged extensively.

§546 M HARZE Y VR U 20, FR214E6 H2H (K) ~4H (KR), EFHERASMEICBWTHES L
72, G HAZBRSFASEML, FEAF 70— NV GCOE 70 7 F & [HiERIRE(LIt O = 3L ¥ —Fl5
W] BXO28FH a0 - 252, FI9RKICBVT, (B3, TAVF— - RELZFEET 537940
LR DY, WELTAE - B T - BT T - AL 1% 0 O3B OMIEE 700 OB Mbd -7z &
N2, HIERIEBEAL - CO21H A B IIFEE A % { 9 B1E B2 T, bl - Bk - BUS - RBE- KEZ ANV F—
FOBEMO M DR SHEND D IHH R DH 0, S - BAIERS IR S /e,

VI. Symposium on Organic Solar Cells, 13-14 July, 2009
FER214E7H13H-14H ABKBEERY Y RIT7 A

From the 13th to the 14th of July, 2009, a Symposium on Organic Solar Cells was held at Kyoto University
Clock Tower Centennial Hall, hosted by Japan Science Technology Agency (JST) and GCOE. The
symposium was entitled “Developments from the photo-, nano-, and bio-technologies to the functions of
photoelectric conversions.” 25 Invited speakers presented their recent topics. Since organic photovoltaics and
electroluminescent (EL) devices are so attracted recently, almost 120 participants from universities, institutes,
industries, agencies, the press, and so on. After the presentations, they could make active and fruitful discussions.

PR21AET 13~ 14 H, BURRAEHERGI GRS ICB W T, BBk B & o b4 THREE
My YRy LERME L [HE-F /-3 F Bl SRR~ O | & L, 25 oA b7z,
ARG EMPLAHMELOMENFSHRESCEHSINEPHTHL I L2 LRT 9T, #1200
IR, WEERB DA% &9 X — 7 —, FARRE, ML Z2 SRA WO OREBRE D EINTEY, #
% O EEEICE TR R E AT b /.

VI. TAEA Technical Meeting, 18-20 May, 2009
PR214E5H18H-20H 75 A AREVEPRICS 2 Bl 2 &

Nuclear fusion, the same energy as in the sun, is one of the soft energies which do not produce CO: and high
level radioactive wastes. The IAEA Technical Meeting on the Theory of Plasma Instabilities : IAEA-TM) ,
which supports the fusion energy research from theoretical view points, was held in the Clock Tower Centennial
Hall, Kyoto University, on May 18-20, 2009 (http://tm-tpi2009.nifs.ac.jp/). This is an international meeting that
scientists working for theory and simulation of fusion plasmas get together and discuss important issues of
burning plasmas such as ITER and future research directions. There were over a number of 91 participants from
12 countries and IAEA organization, in which 63 were from Japan. This is the largest number in the meetings
previously held, showing the high interest of the meeting, and gave an important opportunity of international
collaboration for young scientists and graduate students in Japan and also in Kyoto University.
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BRla T AV F— I ZHERICAEGEZ L5 L KBOZALVF—ETH D, CORmE L~ DR EEEREY
ZHEHLZVHRRLABICRE LWIAVF—ThH b, ZOMBAIIZEZ R 5% 2 5 EEE M
(IAEA) D [ 77 A AL EMEBGICET 28 S E] 25, P 21455 H 18 H — 20 HIZ BUARR S 1 R 4E IR
ARSI BWT, BEARFIZEET (NIFS) &K%/ u— NV COE7Tr 7 7 A DD H & FfE S
N7z (http://tm-tpi2009.nifs.ac.jp/). ZOEREIHEMAE T I A<D - ¥ I 2 L — 3 YOG 2
WAL, Y BHORGTOMEIRELIRE - FHETHI I8, EBRAZMAE (TER) ITAFESH LK
P79 A< DR L SHOMEDOHED F 7 EX EHINERT A2 L2 HWE L-EBHEERTH A, R
12 # EB L UIAEA (Y24 —7) »ORFBIVAOTMENDH Y, IhETHESNZFAZEOHRTIEIRDS
WABE RS HEAPSIEERFOEFHEZERSRFEREAEZEL63HOBNMAED Y, BETHICBIT5
HAROBLOE X #WIMIRT L & I, BEZEBERHROY & ko7,

V. 3rd Kyoto-Erlangen Symposium, 3-4 September, 2009
FIR2149H3H-4H W3 MEWLT I 7Yy Y RTT L

The 3rd Kyoto-Erlangen Symposium on Advanced Energy and Materials was held on September 3-4, 2009 at
the University of Erlangen-Nuremberg, with co-sponsorship of the GCOE program. Six students from the GCOE
educational unit attended the symposium. Tours to energy research facilities were programmed in advance of
the symposium, September 1st and 2nd, and the students from Kyoto University visited Bayern Applied Energy
Research Center and Karlsruhe Research Center. In the symposium 10 students and 6 faculty members from
Kyoto University as well as more than 30 members from the University of Erlangen-Nuremberg participated, and
had active discussion.

EIMEH-Z T IV VRV I L ERAVDIT ISV RFETIOH3IHE4HD 2 HIE, AGCOE
DEBICX VB L.. =7 7 27 YRS IMER R 2 P OISR 30 A L, KFEr i3 AL F—
P AEARGERT & T AV F —FHAFZERE 2 LIS TR 2 5 2N E T, FAE10/ L HH 6 DR 64
BEMLT. #EDHH 6 H/IEGCOEHEF L=y MNIEBOFETHY, FAEOWBLHMO—DL LT, 9
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IX. The 11th Kansai Heat Transfer Seminar 2009, 11-12 September, 2009
FR214E9H11H-12H 11 MRS tE I F—

The 11th Kansai Heat Transfer Seminar 2009 was held at Kitabiwako Hotel GRAZIE on September 11 (Fri) and
12(Sat), 2009, organized and sponsored by Kansai Branch of Heat Transfer Society of Japan and co-sponsored
by Kyoto University Global COE Program, "Energy Science in the Age of Global Warming" and 12 academic
societies. The keywords of this seminar were "The Lake Biwa," "Environment" and "Energy." The eight invited
lecturers gave their lectures regarding the energy and the environmental issues. They reviewed the current
status of the heat transfer technologies and also environmental problems, and then discussed on the roles of the
heat transfer research and development in the future. From our GCOE program, Prof. Tezuka gave a talk of “the
Researching and Planning Zero CO2 Emission Scenarios." There were 59 participants (incl. 26 graduate students)
in this seminar. Many fruitful discussions and the valuable technical information exchange were made.

1BV ESE I =13, F21EIH 11 H (&) ~12H (1), #ERREH Ol T I - FF V- 75V 4
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X. The 9th Kyoto- Seoul National-Tsinghua University Thermal Engineering Conference,
21-22 October, 2009
2110 H21H -22H  FEIRIBFEHEBRY -V 7 VKPR -IEHRER PRI PRE B L
HERPBTPRR)

Kyoto- Seoul National- Tsinghua University Thermal Engineering Conference is a mini-scale academic meeting
of thermal engineering scientists of the three Asian leading universities. It has been held annually in one of the
three universities since 2001, the first year of the 21th century. The ninth conference was held on October 21-22,
2009 in Clock Tower Centennial Hall, Kyoto University, co-sponsored by Kyoto University Global COE Program
“Energy Science in the Age of Global Warming” and Kansai Research Foundation for technology promotion.
19, 6 and 7 participants from Kyoto University, Seoul National University and Tsinghua University, respectively,
joined the conference, and 20 papers were presented and discussed on heat, radiation and mass transfer, thermal,
radiative and fluid physics and thermal and radiative measurements. These papers demonstrated the newest
trend of research in the three universities, and the discussion enlightened each other. In the evening of October
21, a reception party was held to communicate among old and new friends of the three universities. In the
afternoon of October 22, a short tour for watching a festival parade of “Jidai Matsuri” was held to introduce an
aspect of Japanese traditional culture to the Korean and Chinese participants of the conference. On October 23,
an industrial visit tour to Great Akashi Bridge and Akashi Works of Kawasaki Heavy Industries, Ltd., was held to
introduce the frontier of Japanese engineering to them.
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XI. 4th GCOE Energy Seminar, 7 May, 2009
PR 214E5H7H B4 GCOEZA VT —t£ I F—

The 4th GCOE Energy Seminar on “Current status and prospects of Thai S&T Strategy” by Dr. Prayoon
Showattana, Vice-President of National Science and Technology Development Agency (NSTDA), Thailand was
held at Room 201 of Eng. Building 2, in Kyoto University on 7th May 2009. More than 40 participants, including
GCOE unit student, were gathered. It was great opportunity for participants to share the information with Dr.
Prayoon who is in charge of making S&T strategy for Low carbon society in Thailand.

SR 2145 H 7 H SRS LA 2 505 201 /12T, & A ERH#H B 7% 2> © Dr. Prayoon Shiowattana
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Dr. Prayoon Shiowattana, Vice-President of National Science and Technology Development
Agency (NSTDA), Thailand
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XI. 5th GCOE Energy Seminar, 6 October, 2009 @5

FIR21E10H6H  H5MGCOE T AN F—t I F— T

The 5th GCOE Energy Seminar on “What exactly does the IAEA do?” by Mr. Shoichi Yatsu, Nuclear safeguards s
Inspector, IAEA was held at Room 202 of Engineering Building No.2, in Kyoto University on 6th Oct. 2009. More
than 40 participants, including GCOE unit student, were gathered. It was great opportunity for participants to

§ >

hear the valuable information by which Mr. Yatsu has experienced himself who works as an inspector for securing @g

the nuclear safety. 3

FR214E10 H6 H16KE3040 & 0, TAEAD B EEE M IE—-RICXAEEXY I F— %25 L 2.
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5th GCOE Energy Seminar

“What exactly does the JAEA do?”

By Mr. YATSU Shoichi, Nuclear Safeguards Inspector, Department of
Safeguards, TAEA

Abstract

e
RSN
A

The IAEA is an international organization that seeks to promote the

peaceful use of nuclear energy and to inhibit its use for military purposes.

It was set up as the world’s "Atoms for Peace" organization in 1957 within
the United Nations family.

The Agency works with its Member States and multiple partners worldwide

to promote safety, security and peaceful nuclear technologies.

Ambassador AMANO Yukiya was elected as Director General for the TAEA
and the TAEA General Conference approved in September 2009.

In the Seminar, not only the activities in TAEA but the “hot issue” and
“internship program” will be introduced.

Date: 16:30-18:00, 6th October, 2009

Place: Engineering Building No.2, Room 202

Fig.5-3. 5th GCOE energy seminar poster. / ¥ 5-3. 5B GCOEI X F¥—tIF—KRIX4—.

Xll. 6th GCOE Energy Seminar, 26 October, 2009
FER214E10H26H #HE6MGCOE ANV F—tE3IF—

The 6th GCOE Energy Seminar on “The Current Energy Situation and Future Prospect in Botswana” by
Mr. Clement Matasane, University of Botswana was held at Room 203 of Engineering Building No.2, in Kyoto
University on 26th Oct. 2009. More than 30 participants, including GCOE unit student, were gathered. It was
great opportunity for participants to hear a very specific situation of electricity supply in Botswana where
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most participants have never heard even the name of country. Active discussion about future energy supply in
Botswana as well as in other African countries was performed

HF6HGCOEZ AN F—tIF—1d, PH2I4E10A26H (H) 12, HUERE A2 7 /203512 C,
Botsuwana K47 & Clement Matasane [k ([FIRFWERBE) #BWEL, [FYT7FOZANVF—HIFLIF
REE | LEL2IF—%HBEL. AECIIEEBRXEZRZT, M7 70 22508 NRKRICHE->Tw5
HiIR=, ELoZ { OMEMAT I HAET 2 BB ORT 200, BEEZBZ 5KV 7 FORNZEREMH
WTE, FARLOMTERGHEBILEV TN, £ 2FRI LN TE.

6th GCOE Energy Seminar

“The Current Energy Situation and Future Prospect in

Botswana” by Clement Matasane,

Office of Research & Development, University of Botswana, Gaborone, Botswana

Date and Time: Oct. 26™ 2009, 16:30-18:00
Room: 203 in engineering Bid. No.2,

The Republic of Botswana
(Tswana: Lefatshe la Botswana)
is a landlocked country in
Southern  Africa. Citizens of

Botswana are called "Batswana”

(singular: Motswana), regardless

I |
of ethnicity. Formerly a British N

protectorate of Bechuanaland, Botswana adopted its new name after becoming
independent within the Commonwealth on 30 September 1966. It is bordered by South
Africa to the south and southeast, Namibia to the west and north, and Zimbabwe to the
northeast. It meets Zambia at a single point.

Since independence, Botswana has had one of the fastest growth rates in per capita
income in the world. Botswana has transformed itself from one of the poorest countries
in the world to a middle-income country. By one estimate, it has the fourth highest gross
national income at purchasing power parity in Africa, giving it a standard of living around
that of Mexico and Turkey.(from Wikipedia)

In the seminar, the energy situation in Botswana will be presented.

Fig.5-4. 6® GCOE energy seminar poster. / 1 5-4. 56 EGCOEI XI¥—tIF—KRX4—.

V. Nuclear Seminar in Thailand, 7 November-19 December, 2009
FERR214E11H-7TH-12H19H A HICBI 2 ETF A VT —L I F—

Recently, some Asian countries recognize that the Nuclear Energy is one of promising energy source which
does not emit GHG. Thai government also plans to introduce the nuclear power plant in near future. However,
the basic knowledge of the Nuclear Engineering is very poor even for professors in universities and for engineer
in electric power industries. This situation enhances unreliability for nuclear energy and causes disagreement to
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set up the nuclear power plant in national level. Therefore the Nuclear Forum Thailand strongly asked us to hold
a seminar which delivers fundamentals of the nuclear engineering to Thai people. 16-lecturers from GCOE and
related alumnus of Kyoto University have been sent to Thailand. Each Friday and Saturday about 100 professors
and engineers gathered at Rajamangala University Technology Thanyaburi and had the special seminar. We will
continue to have the nuclear seminar in Thailand to deliver the correct knowledge of the nuclear energy.

W7 VT HEOTANF—EERIZBWT, fFE, BN AVF—omEEEIEHR I NGO TS, 74
ECBWTH, BUE, ETFBEIOBEZICINT, VGO RLEEROERIEATHE DD, K
HBERPEMEL XVTORFIIZANVTF—ICHTLAHIEZL L, —BRERD? S OAEEEZELNLTY LR
THb. ZOXH%w, YAEETN T+ —F 20 00MNEFHIZLY, KR¥EKE - EHEMEZRIC, K
GCOEETNZ, BHE T2 KOBDO S 4 D1 a4 T, FR2LFENH7TH»S 1219 H OB TR 4V
¥—+% I 5 —% % 1 [# Rajamangala K% Thanyaburi B2 CTi7 - 72, B4 - LD 2 HI, 2-3% 0% ki
L, BT H TR R#EREIT 72, s A0 51E, K¥HH, EGAT, TINTR B, Wik
TohbED, HHK 100 A HT OGS 215, SIFRFEEIRE D ML TT-> THRLWE, EiFdrd -7,
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Program of Nuclear Energy Seminar in Thailand
Nov.7 - Dec. 19, 2009 at RMUTT, Thailand

Sponsored by Kyoto University Global COE program, “Energy Science in the Age of Global Warming”
Co-sponsored by Energy and Materials Science and Engineering Symposium (EMSES)
Co-sponsored by Nuclear Forum Thailand

Fig.5-5. Program of Nuclear Seminar in Thailand. / K5-5. 21 EICHEFR2EFAIRNX—EIF—TOT T 4.
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Date Time Title Speaker
2009 9:00-9:30 Opening address on the seminar Kiyoshi Yoshikawa
(Vice President, Kyoto University)
Nov.7(Sat) Takeshi Yao _
(Dean, Graduate School of Energy Science,
Kyoto University)
Numyoot SONGTHANAPITAK
(President, RMUTT)
Somporn Chongkum
(Executive Director, Thailand
Institute of Nuclear Technology,
TINT)
9:30-11:00 Nuclear Power Plant Operation Arthit Sode-Yome
and Regulation (Head of DTS Section, EGAT)
11:00-12:30 | Global Trend of Nuclear Energy Sueo Machi
for Energy Security and (Advisor to MEXT, Former Commissioner
Mitigation of Climate Change of Atomic Energy Commission)
Policy of Energy and Role of
Nuclear Power in Japan
13:30-15:00 | Defence in Depth for Nuclear Sunchai Nilsuwankosit
Technology (Head of Dept. of Nuclear Technology.
Chulalongkorn University)
15:00-16:30 | Perspectives of Nuclear Power Akira Kawahara
Generation (Former President of Atomic Energy
Society of Japan, Advisor, Hitachi-GE
Nuclear Energy, Ltd.)
16:30-17:30 Current Status of US Nuclear | Tomoaki Kunugi
Power Generation and Human | (Professor, Dept. of Nuclear Engineering,
Resources Kyoto University)
17:30- Reception
13:00-15:00 | Nuclear Reactor Safety-1 Hidekazu Yoshikawa
Nov.13(Fri) (Professor Emeritus, Kyoto University)
15:00-17:00 | Nuclear Safety Regulation in | Varaporn Watcharasuragul
Thailand (Office of Atomic for Peace)




XV. Annual Report Meeting, 3 February, 2010
R 2242 H3H R 21 45 GCOE 4E K Hinh &

The GCOE annual report meeting was held at Obaku Plaza, Kyoto University Uji Campus, on 3rd February
2010. In the morning session, Prof. Takeshi Yao of GCOE leader gave an opening address. After that, we had two
special invited speeches from Mr. Masatami Takimoto of President of Toyota Central R&D Labs. and Prof. Seung
Chul Choi of Ajou University in Korea. Followed by this, each committee as well as research group presented
their annual progress and report. In the afternoon, 27 GCOE/RA students and 8 GCOE research groups made
short oral presentations as well as poster presentations. 4 GCOE/RA students and 2 research groups were given
the best presentation awards. Finally, Prof. Yoshikazu Nishikawa gave a closing remark

SR 224E2 H3H OK) FRII0BE X ) BUEBRZTHE T v Y 23AB ) IEL T IHFITBWT, FR21FREFER
WEAZFAM L. PR, JVBEIE ) — ¥y — 12X AR 0%, BAERME BA & EhJgemr
72t ACEIARSE), Seung Chul Choi #3% (BK21, Ajou University, Korea) 2 & % o ffi#E2tTrbNh
72 BlEkEE, HREEZXVMEITDONL. FHI1E, GCOE - RAICIIRS N E21 /B LY, 7 v—7
Hae8tbny a— M FLEV D TR, FOHRORAY —t v ¥ a VIZTERGEERLERITbN. M,
HEORRETIIRRIERBREDOF, RADSAH:, TV —TH%D20 2H0OBFREESE SN, AT,
W)l —rk (PHBEHMIE HE) X0 Haso ZTRE bz,

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. 3 and No. 4) have been issued in FY2009.

HERZRATRIHARRLTOZ2—ZAL Y —2HATT 2L 1T, F—2X=VITHRL THBREZ TV

GCOEFENE R Z IS HAITERT A L IBDO TS, KRIEFEIX, 2= —AL ¥ — (CPK24E1H, Pk
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Kyoto University Global GOE Program, "Energy Science in the Age of Global Werming™
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Fig. 5-6. GCOE Newsletter. / ¥5-6. GCOEZ1—AXL %—.,

Public Information

L%k

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

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

EEFES

The industry-university cooperation symposium was held at Kyoto Terrsa (Kyoto Citizen's Amenity Plaza)
on December 14th. Approximately 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 Keisuke Makino, the deputy director of Kyoto University and Dr. Kenji Ohta,
the director and senior managing officer of Sharp Corporation. In seeds presentation session, 19 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.
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SR 21412 H 14 H, 57T VY (BRI G 7 7)) 12C, EREEY VRV A 2B L7 19
oty — X1, BHOMEYE, MEDEEIIHAINLZLDT, RIZ, METLANDY, WEOEY
DODHIFFICIRZ D TH o7z, A= =T O, FEKRME, P, KRFEEPL8B AR L2BMENH
HRKBEROSME Z# 5bERIB0HOBRII D SNEW L o7 UHIE, HE—-ioilHEs L E oy —
ZRWETVLE Y T = a yhfrbhz EHEATIE, TTNRY —F—208E05d ), FERFRIBS - %
BRI REOR T LML AL S [HHRFOREEFEEE - XT T A L7 MG TESLH? ] L#ETS
T A, o7 v — TSR EERATXE B E AT R O KHE RIS [HhEko
P AT 4 FEYF A ZNT 2B 72 B ~T L — 27 AN —%RDT~] LET L THEELTEN. HiE
RIREFEAEZANT - TEMERTREOBREIZTHRT L, 105 MoKEDR, SHBE»L Y —XHifto T
LE YT =g rhfrbiz 1RO OB TAG M, 20k, 8—7 14 a3 Y THU > TR L 72K KA Y —
7= 2 THBI OB TNz, BIRE R 2 AN THRNAED» ) O T = AL EKD ), 5%k itam, HiR
WA Tbh, BRICHSINDL Y VRIY T L E T

I Other Activities
Z DAtk

Domestic Collaborative Activities

El PSS

I. Japan SEE Forum General Meeting, 30 October, 2009
E 21410 H30H Japan SEE Forum 84

Japan SEE Forum general meeting was held on 30™ October 2009 at Kyoto University. The forum is the
domestic organization of international SEE Forum, which is academic network toward “New Energy Initiatives” ,
and aims at promoting the development of regionally adaptable New Energy System through cooperation in
research and education in order to achieve low carbon society. In the general meeting, totally 14 universities or
institutes were gathered, and then agreed on promoting strong networking and establishing the forum’ s statutes
with several committee members.

10H30H (%) IZHHEKFICTT, Japan SEE Forum & &M SNz H7+—F 21 [Hz s vF—A
=754 7] #WOHELSTET VT T AT Iy Ry T —2 T 5SEE Forum ® HARIZ BT 5 EH
FikE LT, 7Y 7&ESEE Forum & MZE8HE 2B W CHEEEG T Lo oI @A Lo AV F—Y 275
LEREL, BMREFIEEZOERICHFGTLIHZHNE LTS, FAEAICIE 74— 2B ISR 50
ZEDNEN 4N SETY), oAV F W% - HECHT 2HHSCREZERT AL &1, 5%, LD
WHEZ BRIL T 572012, BHEAEHE L CForum B, HHINAEFICOX#EffL DL 2 L THRESN.

II. University Education Innovation Conjunction Forum and Poster Session, 7-8 January,
2010
FR 22451 H7H-8H RFPHBYUEGFH 7 + —F 4

GCOE international cooperative staff participated the University Education Innovation Conjunction Forum
on January 7-8, 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.

PH2LAE 1 A7 - SHICKFHBFUFEET 7 + — 7 ANBIMLGCOE 7 U 7 7 AR KFDIHHIZHT 51
WS 5 &2, BEEFER B R BT BB o 2 & b A 2 JE i L, A G-COEHEDH N L
WCHBRY B HOIEE 21T - 72,
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. Public Lecture, 26 July, 2009
PR 2147 H26H T RGEHE

GCOE Public Lecture was held at Hyatt-Regency Kyoto in 26™ July, 2009 in cooperation with Kyoto Protocol
Event Committee and Kyoto City. Lecture on “Automobile and Energy” by Prof. Shioji and “HARE and KE" by
Prof. Ishihara were held. Poster session was also held.

PH2IETH26HIINA Ty b)) =Y =2 ¥y —HHIZBWT, FEHEEEA NV FETRIVPERL, HUH
WA 2 [RURRARE #2010 2BV, W ZMHMELZ. KGCOERLIL, [T F—-
BSE - ORGHAZ R T-] &) H THEERY» S, IARERICEY Inver] Lw)EHD
WEAM TN, RAY —12X 5 GCOEDFELKbITHhNT.

International Colluborative Activities

LRSS

I. Signing Ceremony for an Agreement for Academic Exchange and Joint Research
Cooperation among Graduate School of Energy Science, Institute of Advanced Energy,
and Graduate School of Engineering, of Kyoto University and the Joint Graduate School of
Energy and Environment (JGSEE), Thailand, 19 October, 2009
P21 10H 19H % 4 Fx 32V F -8B R FERRY: - 3OV ¥ —BHApi%Est - = xv ¥ —
PRTSAREZERT » LA RFZERHE ) B 58 it h e ah D 5K

Graduate School of Energy Science, Institute of Advanced Energy, and Graduate School of Engineering, of
Kyoto University and the Joint Graduate School of Energy and Environment (JGSEE), Thailand signed on an
agreement for academic exchange and joint research cooperation among these organizations, on 19" October
2009, at Kyoto University, in Japan. JGSEE and Kyoto University particularly have started cooperation during 21
COE program on “Establishment of Sustainable Energy System” , which is previous COE of this GCOE program,
and inaugurated Sustainable Energy and Environmental Forum (SEE Forum) corporately. In addition, both of
organizations have also promoted JST joint research between Japan and Thailand, “Scenario planning of low
carbon emission energy system in Thailand” , led by this GCOE affiliated member.

R 214E 10 H 19 HIS B R RS BE T A OV F—FHEAFZERE, T AV F— B T220F280, T#misefhix & 4
FE T AV F —BRE A FRFBEKE L OWTE - HE B OW TH WIS AMRR, EEIEFEDZE, ¥R I 7 A
A%l U CHEE oW i, KT 5 LICAE LEREOEMRR I E DM % 17> 72, K&
X, AGCOEDHI & TH % 21COEMEKE X ) HiMER A A5 — L TBY, 7 I 7 40 KFEMFEREBE A S §
% SEE Forum % 1377 U T L7Ath, BUAECTIXJSTRIHFHMIRELGRESE H 7 1 LFEZEx T2 Hh o v & —
8= N TH 5% EAGCOE I % i A 0GB O L s S 5.

II. Signing Ceremony for an Agreement for Academic Exchange and Cooperation in the field
of Sustainable Energy and Environment between Kyoto University and ASEAN University
Network (AUN), 18 December, 2009
R 21412 18 H  AUN-RERRY: s @ i EN

The presidents of Kyoto University and ASEAN University Network (AUN) signed on an agreement for
academic exchange and cooperation in the field of Sustainable energy and environment between the two
organizations, on 18" December 2009, at Commission of Higher Education (CHE), at Bangkok, Thailand. AUN
and Kyoto University have cooperated and conducted a lot of educational and research activities. Sustainable
Energy and Environmental Forum (SEE Forum) led by the GCOE program, was established and developed
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with strong support from AUN, and has promoted several activities on research and education in the field of
sustainable energy and environment. In particular, New Energy Consortium for Sustainable Environment (NECSE)
which was proposed by Kyoto University through the framework of ASEAN COST +3 , that is closely correlated
with Asian S&T Diplomatic Policy, has been led by Kyoto University and AUN.

SE214E12HI8HIZ Y 4 - Ny a2y - BEHE BRI THAKREL, 77 v REHA & EBNgE,
YARY Y A IME, ERRIEFEESE LS T, [FET RS AV ¥ — L BRIENTEO 58 ] 2B 5 mAE R o
Wz, MR TLHZHICAEEL, FMXHHBEOTENKX 21T - 72, AUN & FHRKFIET I N T TI2H 5L
HEMELRZERQTWAS. FICAGCOE 702 5 A0 L TW5D 7 V7 40 KM FE R A2 W § % SEE
Forum%, AUN & LCTHESEL, AN F— LIREEGH TOMEERE O 2 HAE L TV 55512, ASEAN
COST+3 DM A TARZEDFHES L 72 New Energy Consortium for Sustainable Environment (NECSE) (&, 7Y 7
PHEBNNRER & & BHCBRLIZEETH D, R F L AUNDHLE o THEAEL T 5.

Il. Participation in the Energy & Material Workshop Hosted by Brunei University and
Collaborated Information Survey, 25 -26 January, 2010
PR224E1H25H-28H 7 A A REMBEZFVEF —MET — 27 ¥ g v TS0 K O

Kyoto University and Brunei University, which is one of the members of AUN and has participated SEE Forum
since 2007, have promoted the cooperation in research and education. In this time, the GCOE specific Assistant
Professor was invited to join the Energy & Material Workshop, hosted by Brunei University, to share the
information on status of research and educational activities in Brunei. In addition, he visited the Kuala Belalong
Field Studies Center (KBFSC), which is located in the rain forest of this region, and investigated possibility of the
decartelized renewable energy system in the area. The GCOE Unit has been also planning to utilize this center for
summer student training program. Moreover, further cooperation in education and research through SEE Forum
was discussed with the coordinator of Energy Cluster in Brunei University.

TN AL EE - TR A RFEIZAUND X 2 N—=TdH ), 20074 X ) SEE Forum X ¥ /N—& L CHZICE
WL, STNFETHFENE AMBEBIFECOVTHERRKEZEML CEX72. Z0E, FRF¥21 H25H~
26 H \ZFif# 9" % Energy & Material Workshop ~BFE % 21, FI&SITHE L 7V A 4 BN O T 4V F =78k
PO SR Z 4T L ILIZ, 27 HIZ 7V A A EN OB AR LT 12 5% 1E & LT\ A Kuala Belalong Field
Studies Centre (KBFSC) Z&iI L, OB AEL AN T -V AT 22 L7z, KNltiskid, GCOEHBF L= v

N AYENES 5 BRIV 70 77 AEROBEMBLE L TRAWRETH 251180 -72. 8512, MKFEOT L
V¥ —2FAF—a—F 4 % —% Tdh A Lim Chee Ming JXB X O Tan Kha Sheng KZ#Hd & 55, T ANV F—
S OIEE & 5%, GCOEDHEM ST HSEE 7 + —F 22l U722 FEICO XA 2 Ei L /2.

IV. City University of New York and University of California, Los Angeles Collaborated
Information Survey, 4 — 14 February, 2010
P 2242 H4H-14H =a—3F3—2HvV K% - AV 7+ V=7 RKFEad rEVAKR  di
T e A

As for one of the international cooperative activities, Prof. T. Kunugi visited Prof. N. Morley of UCLA (University
of California, Los Angeles) fusion science & engineering group who accepted the participation of the G-COE
student to the fusion research study at UCLA, and discussed with him about the next year plan. After his visit
to UCLA, Prof. T. Kunugi visited Profs. S. Banerjee and M. Kawaji of the Energy Institute, the City University of
New York (CUNY), and made a final draft of the agreement for Educational and Scientific Cooperation between
Graduate School of Engineering and Graduate school of Energy Sciences, Kyoto University and Energy Institute
of CUNY. Prof. Banerjee who is the director of the Energy Institute asked us that two items should be included
in the agreement: 1) Exchange the teaching resources and 2) Joint research proposal for collaborative research.
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Considering the inclusion of these two items into the agreement with Kyoto University, we will finally agree it.
The signers of the agreement will be Prof. S. Banerjee of the CUNY and the deans of two graduate schools of
Kyoto University. Final his visit was the Oak Ridge national Laboratory at Oak Ridge, Tennessee to attend the
steering committee meeting of TITAN (Tritium, Irradiation and Thermofluid for America and Nippon) program
under the Japan-US joint project for fusion science and engineering fields and to get many information regarding
the present progress and future plans of the TITAN program. This information is quite useful for making the
G-COE cooperative research plan between Kyoto University and UCLA in the couple of coming years.

WHEREXHO—8RE LT, GCOEFERBDOZIFTANZEKFE L THWTWASHY 7+ V=T R¥ETH
¥V AR (UCLA) AT 7 v — 7 ® Morley ##% % 3l L, G-COE Rt #4: O BARMY 2 W 72 N B O
TROEFTE 238 L7z, R\, RE=Z2—3— 271 K% (CCNY) ANV F—Hi%EAT O T % Banerjee
HIz L BT R O Kawaji #2 % 55 L, 4 Bl o) B 2A M2 it % & Banerjee TR EA T A Z L TEE L.
7, LEFEEREOHA L LFHEER OB EFICEZ AL I L2 KM TRE T4 2 & 2Hiits L
T, FNRHBEEDREEEW L. B2, +—2 0 v VEVHZEH (ORNL) THIfiE X iz HKRRMEE:
WAcHFE (aa5%) & LTHEM X Tw b TITAN (Tritium, Irradiation and Thermofluid for America and
Nippon) #1HOEEREES~SML, 5%O H KB OWFZEHIZD W CTEIAFHA % 1T - 72.
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Advisory Committee

AHESE

Advisory committee is organized to assess the activity and future plan of the GCOE Program and to offer the
opinions and recommendations for further development of the program. The member list is indicated in Table 6-1
and a committee meeting was held during FY 2009 as follows.

REVRTRAPOMR SN D HMERKZHMIEL, K707 7 2 OWBFERHR S HOFINIH L TER
RHREERHML, 707 20REEZHBL TS, PHRIEEIITROL ) ICRRRZMEL 7.

The 3rd Committee Meeting August 20, 2009
5 3 MM ZR & PR 214E8 20 H

Table 6-1 Members of Advisory Committee as of January 31, 2010

%6-1 FBEEES A /N— (FHK22%#1H831HBE)

Professor Emeritus at Igyolt{o Universityf ol
g g Sild Professor Emeritus at Osaka Institute of Technology
Chair YOSh_ilfazu Nishikawa Head, Research Institute for Applied Sciences
sabs | Wil SO KRR, KT K2 R,
WS H R =R eI LR R
Kenji Ohta Director and Senior Executive Managing Officer, Sharp Corporation
KHEH] v — TR AL IR ST B
Professor Emeritus at Kyoto University
Keuﬁnda Director, Japan Energy Policy Institute
HhHRE SRR R, T L — BRI
Shigeru Sudo Fellow, Professor, National Institute for Fusion Science
Member |ZHiE @ KR AR AT e 8%, 7 = a—
ZH Makoto Yagi Executive Vice President, the Kansai Electric Power Co., Inc.
JUR 3 BIVE R AR AR R
Kenji Yamaji Professor, School of Engineering, The University of Tokyo
1Lt 7R FORKF R LR e R 8%
Shinya Yokoyama rl;g(l){geossor, Graduate School of Agricultural and Life Sciences, the University of
ol N T e

Self-Inspection and Evaluation Report

HORiR - FHlRES

Self-inspection and Evaluation Committee is evaluating the activities of this program in FY 2009 and will issue

the report on June, 2010.
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HOMM - SMRBE S TIE, BifEEICE] Z 5V T2009FEEOEENIZOWT HE M - M E0 Y £
LOEIToTED, 20104E6 AICHEEZITTETH 5.

External Evaluation

S EBET(

We asked domestic and international experts to evaluate objectively whether the education and research
activities that we have ever conducted contribute to establish the international education and research center,
which the GCOE program aims at. Table 6-2 shows a list of the external evaluation members. Evaluation repot
in the form of questionnaire was sent to the international evaluators by post and they were asked to fill out the
program evaluation questionnaire. A meeting of external evaluation committee comprising domestic members
was held on February 3, 2010. The external evaluation report will be issued on April, 2010.

R7T 7T LDINETIT - TE2HEFH - HIEEBIFERA, HIY L3 2 EERBEHE IR TR
REL, AEICHERELTVLPRBINLFME O 15720, ENAOHRE IINBMER 2 RE L7z, %62
WHMEREHIi R H O ) 2 b 2R, 2095, I ORRIIET ¥ o — b oRHE & Bk L& 2 K L 72
T72, FH224E2 A 3 HICEINZER A5 7% 2 SHREHIEZ& B X255 S WAFl &2 520 72, R RIS HREEA et

ELT20104E4 HIZHITPETH 5.

Table 6-2 List of External Evaluation Members
£6-2 HEFFEEE—E

grogessor gmeritus at Igyolt{o IIJniversityfT .
g g S rofessor Emeritus at Osaka Institute of Technology
Chair YOSh_l}fazu Nishikawa Head, Research Institute for Applied Sciences
EAR | W)R— SO KRS HIE, KBTS S,
W EE NS H R =R e R R
Kenji Ohta Director and Senior Executive Managing Officer, Sharp Corporation
KHE ¥ ¥ — TR SH A X S B PITR R
Norio Kastuyama Director, Nippon Steel Corporation, Nagoya Works
J IR B H AR SR S A 40t B BT R
Professor Emeritus at Kyoto University
Kel]lﬁnda Director, Japan Energy Policy Institute
M SORKERBHIR, A ¥ — BRI
ﬁ%ﬁ%sétic Shigeru Sudo Fellow, Professor, National Institute for Fusion Science
. R R G R ETEdR, 7 a—
Masatami Takimoto CEO, Toyota Central R&D Labs., Inc.
WA R PR 2t & H i JeF Ze i (LRI 1%
Makoto Yagi Executive Vice President, the Kansai Electric Power Co., Inc.
VAV N ESTACiwALy W anl Fa R
Shinya Yokoyama OPfrgEgﬁ}s,gr, Graduate School of Agricultural and Life Sciences, the University
Belifi S e A L O e
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International
Member

EsER

Richard J. Cogdell

Director, Glasgow Biomedical Research Centre, Institute of Biomedical & Life
Sciences, University of Glasgow, UK

Associate Director, The Energy Institute, Department of Mechanical Engineering,

Masahiro Kawaji City College of New York, USA

Soonil Lee gérree%tor, Division of Energy System Research, Graduate School, Ajou University,
Dalimi Rinaldy Professor, Faculty of Engineering, University of Indonesia, Indonesia

Ulla Sirkeinen %/{Slr;llllogr of European Economic and Social Committee/ Energy Policy Expert,
Sirintornthep Associate Professor, The Joint Graduate School of Energy and Environment, King
Towprayoon Mongkut' s University of Technology Thonburi, Thailand

Zhiwei Zhou Professor, Institute of Nuclear and New Energy Technology, Tsinghua University,

China
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Publications and Presentations

HREET—5

® Original papers BF=E#/Y

* Scenario Planning Group

1.

Y. Watanabe, K. Morishita, A. Kohyama, H.L. Heinisch, F. Gao,
Energetics of defects in beta-SiC for fusion application, Nuclear
Instruments and Methods in Physics Research B 267, pp. 3223-3226
(2009).

L. Yamamoto and M. Esteban, Sovereignty issues of the
disappearance of Island States, Ocean & Coastal Management
Journal. D0i:10.1016 (2009)
http://www.gouwuche.com/science?_ob=ArticleURL&_udi=B6VG5-
4XH5MGN-2& _user=10&_coverDate=01/31/2010&_rdoc=2&_
fmt=high&_orig=browse&_srch=doc-info (%23toc%236029%232010%2
3999469998%231591100%23FLA%23display%23Volume) &_cdi=6029&_

YFUARGET N —T

3.

4.

sort=d&_docanchor=&_ct=5&_acct=C000050221&_version=1&_url
Version=0&_userid=10&md5=2{bf254321a477c4410f 646837637d4c

D. Leary and M. Esteban, Renewable energy from the ocean and
tides: a viable renewable energy resource in search of a suitable
regulatory framework, Carbon & Climate Law Review, Issue 4, pp
417-425 (2010).

M. Esteban and G. Longarte-Galnares, Evaluation of the Productivity
Decrease Risk due to a Future Increase in Tropical Cyclone Intensity
in Japan”, Journal of Risk Analysis (provisionally accepted).

» Solar Energy Research Group KB A V¥—HHEI NV —T

5.

10.

11.

H. Jintoku, T. Sagawa, M. Takafuji, H. Thara, Chirally Self-Assembled
Porphyrin Nanowires Assisted by L-Glutamide-Derived Lipid for
Excitation Energy Transfer, Organic & Biomolecular Chemistry, Vol.
7, Issue 11, pp. 2430-2434 (2009).

S. Chuangchote, J. Jitputti, T. Sagawa, S. Yoshikawa, Photocatalytic
Activity for Hydrogen Evolution of Electrospun TiO2 Nanofibers, ACS
Applied Materials & Interfaces, Vol. 1, No. 5, pp. 1140-1143 (2009).

T. Umeyama, T. Takamatsu, N. Tezuka, Y. Matano, Y. Araki, T. Wada,
0. Yoshikawa, T. Sagawa, S. Yoshikawa, H. Imahori, Synthesis and
Photophysical and Photovoltaic Properties of Porphyrin-Furan
and —Thiophene Alternating Copolymers, The Journal of Physical
Chemistry C, Vol. 113, pp. 10798-10806 (2009).

H. Hayashi, A. Kira, T. Umeyama, Y. Matano, P. Charoensirithavorn, T.
Sagawa, S. Yoshikawa, N.V. Tkachenko, Helge Lemmetyinen, Hiroshi
Imahori, Effects of Electrode Structure on Photoelectrochemical
Properties of ZnO Electrodes Modified with Porphyrin-Fullerene
Composite Layers with an Intervening Fullerene Monolayer, The
Journal of Physical Chemistry C, Vol. 113, pp. 10819-10828 (2009).

T. Tanaka, H.Takishita, T. Sagawa, S. Yoshikawa, S.Hayase,
Electrochemiluminescence Devices Consisting of ZnO Nanorods
Vertically Grown on Substrate, Chemistry Letters, Vol. 38, No.7, pp.
742-743 (2009).

S. Chuangchote, T. Sagawa, S. Yoshikawa, Electrospinning of
Poly (vinyl pyrrolidone): Solvent Effects on Electrospinnability for
Fabrication of Poly(p-phenylene vinylene) and TiO2 Nanofibers,
Journal of Applied Polymer Science, Vol. 114, No.5, pp. 2777-2791
(2009).

P. Charoensirithavorn, Y. Ogomi, T. Sagawa, S. Hayase, S. Yoshikawa,
Effect of Heat-Treatment on Electron Transport Process in TiO2

17.

Nanotube Arrays Prepared Through Liquid Phase Deposition for
Dye-Sensitized Solar Cells, Journal of the Electrochemical Society,
Vol. 156, No.11, pp. H803-H807 (2009).

P. Charoensirithavorn, Y. Ogomi, T. Sagawa, S. Hayase, S. Yoshikawa,
Improvement of Dye-Sensitized Solar Cell through TiCl4 Treated
TiO2 Nanotube Arrays, Journal of the Electrochemical Society, Vol.
157, No.3, pp. B354-B356 (2010).

K. Fukami, Y. Tanaka, M.L. Chourou T. Sakka, Y.H. Ogata, Filling of
mesoporous silicon with copper by electrodeposition from an aqueous
solution. Electrochim. Acta, 54, 2197-2202 (2009).

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., 255, 9576-9580 (2009).

. T. Sakka, S. Masai, K. Fukami, Y. H. Ogata, Spectral profile of atomic

emission lines and effects of pulse duration on laser ablation in liquid.
Spectrochimica Acta part B, 64, 981-985 (2009).

Kiyonaka, S., Kato, K., Nishida, M., Mio, K., Numaga, T., Sawaguchi,
Y., Yoshida, T., Wakamori, M., Mori, E., Numata, T., Ishii, M.,
Takemoto, H., Ojida, A., Watanabe, K., Uemura, A., Kurose, H., Morii,
T.,, Kobayashi, T., Sato, Y., Sato, C., Hamachi, I., Mori, Y. Selective and
direct inhibition of TRPC3 channels underlies biological activities of a
pyrazole compound. Proc Natl Acad Sci U.S.A. 106, 5400-5 (2009).
Inoue, M., Tainaka, K., Hirata, A., Konno, T., Morii, T., The amyloid
fibrillization of phosphorylated human tau core peptides. Trans. Mat.
Res. Soc. Jpn. 34, 517-520 (2009).

Fukuda, M., Hayashi, H., Hasegawa, T., Morii, T., Development of A
Fluorescent Ribonucleopeptide Sensor for Histamine. Trans. Mat.
Res. Soc. Jpn. 34, 525-527 (2009).

Sakaguchi, R., Endoh, T., Yamamoto, S., Tainaka, K., Sugimoto,
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20.
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25.

26.

27.

28.
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30.

* Biomass Energy Research Group

42.

43.

44.

45.

46.

47.
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K., Fujieda, N., Kiyonaka, S., Mori, Y., Morii, T., A single circularly
permutated GFP sensor for inositol-1,3,4,5-tetrakisphosphate based
on a split PH domain. Bioorg. Med. Chem. 17, 7381-7386 (2009).

Sakaguchi, R., Tainaka, K., Shimada, N., Nakano, S., Inoue, M.,
Kiyonaka, S., Mori, Y., Morii, T., An in vitro fluorescent sensor reveals

intracellular Ins(1,3,4,5)P4 dynamics in single cells. Angew. Chem.
(2010) in press.

G. Miyaji and K. Miyazaki, Nanostructure formation processes in
femtosecond laser ablation of thin film surfaces”, Proc. of SPIE,
Vol.7201, 720102/1-11 (2009).

K.Yoshii, G.Miyaji and K.Miyazaki, “Measurement of molecular
rotational temperature in a supersonic gas jet with high-order
harmonic generation”, Opt. Lett., Vol.34, No.11, 1651-1653 (2009).
IR, R, RPN, THRER O & 2 HiEE B & b
FART Y a —FEREA~OA ] L — % =% Vol.37, No.7,
504-508 (2009).

N.Yasumaru, K.Miyazaki, and J.Kiuchi, “Surface nanostructure
and modified layer formed on hard coating with femtosecond laser
pulses”, J. Japan Soc. Heat Treatment Vol.49, 396-399 (2009).
G.Miyaji and K.Miyazaki, “Shape control of nanostructured thin
film surface in femtosecond laser ablation”, Appl. Phys. A, Materials
Science and Processing, Vol.98, 927-930 (2010).

H. Ohgaki, T. Kii, and H. Toyokawa,” A New Design for Generation
of Tunable Gamma-Ray With a Fixed Energy Electron Beam”, IEEE
Transactions on Nuclear Science, Vol. 56 (2009), pp. 316-1320.
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T. Morii, Chemical approaches untangling dynamics of cellular
signaling molecules. Kyoto-Oxford University Collaborative Forum,
Oxford University, Feb 5, 2010.

K.Miyazaki, “Nanostructuring of solid surfaces with periodiucally
enhanced local fields in femtosecond laser ablation”, 9th Mediterial
Workshop and Topical Meeting “Novel Optical Materials and
Applications” , Cetraro, 2009.

K.Miyazaki and G.Miyaji, “Nanostructuring of solid surfaces ablated
with femtosecond laser pulses”, 19th International Conference,
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Lasers in Manufacturing (LiM 2009), Munich, 2009.

H. Ohgaki, Development of MIR-FEL and THz radiation at IAE, Kyoto
University, 7th Eco-Energy and Materials Science and Engineering
Symposium, Chaingmai, Thailand, 2009. 11. 20
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s .'3" 7— = ..._,/__’-"-"
[ A= -

~
’

19.

Generation In Kyoto University, The 16th International Symposium
on Laser Spectroscopy, Daejon, Korea, 2009.11.13

H. Ohgaki, “Development of MIR-FEL and THz radiation at IAE,
Kyoto University”, TARLA IMAC, Ankara, Turkey, 2009 Dec.4.
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S. Saka (Keynote) “Biofuel Technologies: from First to Second
Generation” World Renewable Energy Congress 2009 -Asia the 3rd
International Conference on “Sustainable Energy and Environment
(SEE 2009)”, May 19, 2009, Bangkok, Thailand, p.38.
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Congress (September 15, 2009, Nagoya, Japan), p.21.
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S. Saka (Invited Lecture) “Recent Progress in Biorefineries from
Lignocellulosics as Introduced by Supercritical Fluid Technologies”,
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SNU Global Research Frontiership The 3rd Forum -Biofuel and
Biorefinery from Lignocellulosics- , November 13, 2009, Seoul
National University, Korea, pp.35-58.

S. Saka (Invited) “A New Process for Biodiesel Production Using
Supercritical Carboxylate Ester”, 2nd International Congress on
Biodiesel: The Science and The Technologies, November 15-17, 2009,
Munich, Germany, pp.23-24.

S. Saka “Recent progress of biofuels in Japan”, IEA Task39 (Liquid
Biofuels) , January 19-21, 2010, Cambridge, UK.

TIARIGHE [RM 25 OB A OKFE+—B b)) #iEs C 11k
X BRI AV ABE O HEYE |, 4 33 [FG i Ak E SR A
JeZ Rl sy i e R RSN ER WS —7 ) — >
MAEE Z ORI~ DJEBI—, 2009410 H 23 H, pp21-30.
WARREHE [0 T VARV TRIZRE N &~ A DB,
55 59 Il H AAM 42 2K 4y MR, 20094E3 H 15 - 17H .

. IAREEHE [ARMOT 2B T B0 7= oRE) ], 1121044

Yy RY YL - A RT Iy 22D NEO AR IR —
200943 H 18 H, RU#EBKE:, ppl5-16.

- Advanced Nuclear Energy Research Group %I R VX -7 N —7

3L

32.

33.

34.

35.

36.

Y. Mori, “Development of FFAG accelerator,” Invited talk, Int.
Workshop on Applications of High Intensity Proton Accelerators,
FNAL, Chicago, 2009.

Y. Mori, “Development of FFAG Accelerators for Proton Driver,”
Invited talk at Workshop on Accelerators for America’ s Future,
Washington, 2009.

T. Mizuuchi, F. Sano, K. Nagasaki, H. Okada, T. Minami, S. Kobayashi,
S. Yamamoto, S. Konoshima, K. Hanatani, Y. Nakamura, K. Mukai, S.
Kishi, H. Lee, K. Minami, Y. Takabatake, N. Nishino, Y Nakashima,
Y. Suzuki, M. Yokoyama, “Study of Improved Confinement Modes
in Heliotron J”, Proc. 17th International Stellarator/Heliotron
Workshop, Princeton Plasma Physics Laboratory, 12 - 16 October,
2009, 124

S. Kobayashi, K. Nagaoka, S. Yamamoto, T. Mizuuchi, K. Nagasaki, H.
Okada, T. Minami, S. Murakami, H. Y. Lee, Y. Suzuki, Y. Nakamura,
Y. Takeiri, M. Yokoyama, K. Hanatani, K. Hosaka, S. Konoshim, S.
Ohshim, K. Toushi and F. Sano, “Energetic particle transport in NBI
plasmas of Heliotron J”, Proc. 17th International Stellarator/Heliotron
Workshop, Princeton Plasma Physics Laboratory, 12 - 16 October,
2009, I31

F. Sano, T. Mizuuchi, K. Nagasaki, K. Hanatani, H. Okada, Y.
Nakamura, T. Minami, S. Kobayashi, S. Yamamoto, S. Konoshima,
S.Ohshima, M.Takeuchi, Y. Jjiri, K. Yaguchi, T. Senju, M. Shibano,
K. Tohshi, K. Sakamoto, A. Matsuyama, K. Mukai, K. Minami, S.
Kishi, H. Lee, Y. Takabatake, H. Yashiro, K. Yamamoto, K. Nomura,
K. Suwa, H. Yoshino, S. Murakami, T.Mutoh, Y. Takeiri, K. Nagaoka,
S. Okamura, K. Y. Watanabe, M.Yokoyama, Y. Suzuki, Y.Yoshimura,
S. Nishimura, N. Tamura, S.Sakakibara, G. Motojima, N.Nishino,
T.Fukuda, Y.Nakashima, Z. Feng, Q. Yang, A. Fernandez, A. Cappa,
V. Tribaldos, B.Blackwell, V.V. Chechkin, “Physics Research on the
Heliotron J Confinement”, International Toki Conference 19, Toki,
Dec. 811, 2009, I-5
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A.Fukuyama, T. Okamoto, H. Nuga, S. Murakami, Y. Nakamura,
M. Sato, S. Toda, K. Watanabe, N. Nakajima: Numerical Analysis of
Alfven and Acoustic Eigenmodes in Toroidal Plasmas, The 4th IAEA-
TM on the Theory of Plasma Instabilities (Kyoto Univ., 2009-05-20)

A. Kimura, “Susceptibility to Helium Embrittlement of RAF/ODS
Steels”, IAEA Consultants Meeting on CRP SMoRE (Accelerator
Simulation and Theoretical Modelling of Radiation Effects),
September 13, 2009, Sapporo Convention Center

A. Kimura, A. Hasegawa, S. Ukai, M. Fujiwara, “An Assessment of
Susceptibility to He Embrittlement of Nano-scaled ODS Steels”, June
15-17, 2009, Paul Scherrer Institut, Switzerland

A. Kimura, R. Kasada, N. Iwata, H. Kishimoto, C.H. Zhang, J. Isselin,
P.Dou, N. Muthukumar, H.S. Cho, J.H. Lee, N. Toda, T. Shinohara,
M. Inoue, S. Ukai, S. Ohnuki, T. Fujisawa, T. Okuda, F. Abe, “Recent
Progress in Super ODS Steels R&D for Fuel Claddings of Next
Generation Nuclear Systems”, 10th KNS/AES] Joint Workshop
on Nuclear Fuel, Nuclear Materials and Fusion Technologies
in conjunction with the Korea Nuclear Society, the 40th year
Anniversary Meeting, May 20, 2009, Crystal hall C, Haevichi Hotel,
Jeju, Korea

S. Konishi, “Non-Nuclear Hybrid Concept with Fuel Production,” Sympo-
sium on Fusion Engineering, May 31-June 5, 2009, San Diego, California,
US.

S. Konishi, “LiPb blankets for TBM and DEMO,” 9th International Sympo-
sium on Fusion Nuclear Technology, Oct. 14, Dalian, China.

S. Konishi, “Role of Fusion Energy in the Global Energy and Environ-
ment Problem with Fusion-Biomass Hybrid Concept Generating
Hydrogen and Oil,” Asia Plasma and Fusion Association, Oct.28,
2009, Aomori
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M. Esteban and D.Leary (2009) “Recent Developments in Ocean
Energy in the Asia-Pacific and Future Growth Potential” Proc. of
International Symposium on Sustainable Energy and Environmental
Protection (ISSEEP) 2009 Yogyakarta, Indonesia, 23-26 September
2009

M. Esteban and P.M. Stromberg, (2009) “Implication of climate
change increased intensity typhoons on land use strategy: case of
biofuels in the Philippines”, Conference on the Human Dimensions of
Global Environmental Change, Amsterdam, 2nd-4th Dec 2009.

Y. Watanabe, S. Konishi, K. Ishihara, T. Tezuka, “Modeling for CO2
Emission and Absorption in Local Region in Japan”, 1st International
Symposium Kyoto University Global COE Program “Energy Science
in the Age of Global Warming -Toward CO2 Zero-emission Energy
System- “, Kyoto, Japan, August 20-21, 2009.

K. Noborio, T. Shibata, Y. Yamamoto, K. Morishita, S. Konishi and Y.
Watanabe, “ Analysis of behavior of hydrogen and water in natural
environment by tritium emitted from atomic energy facilities”, The
annual meeting of Atomic Energy Society of Japan, Miyagi, Japan,
September 16-18, 2009.

Q. Zhang, T. Tezuka and K.N. Ishihara, Study on a Long-term Hybrid
Scenario Analysis Model for Zero-carbon Energy System and Its
Application to Japan, 1st GCOE International Symposium, Kyoto,
Japan, Aug. 20-21, 2009

YFEIAREITN—T

6.

Q. Zhang, T. Tezuka, K.N. Ishihara, M. Esteban and N.A. Utama,
Study on Zero-carbon Electricity System in Japan Using a Proposed
Optimization Model, Proceedings of International Symposium on
Sustainable Energy and Environmental Protection (ISSEEP) 2009,
Yogyakarta, Indonesia, Nov. 23-26, 2009

Q. Zhang, Implementation of MFM for conforming Integrated
Analysis System of Energy & Environment for Sustainable
Development , Harbin International Workshop on Nuclear Safety &
Simulation, Harbin, China, June 26-27, 2009

Q. Zhang, T. Tezuka, M. Esteban and K.N. Ishihara, Study on
Integrated Computer Model for Long-term Scenario Analysis of
Zero-carbon Energy System and Its Application to Japan, Joint TERI
ETSAP Workshop-Energy Modelling Tools & Techniques to address
Sustainable Development & Climate Change, New Delhi, India,
January 21-22, 2010
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P. Charoensirithavorn, T. Sagawa, S. Hayase, S. Yoshikawa,
Improvement of cell performance by using ZnO nanorod arrays as
the electrode for dye-sensitized solar cell, World Renewable Energy
Congress 2009 -Asia (WREC 2009 -Asia) & Sustainable Energy and
Environment (SEE 2009), 19-22 May 2009, Bangkok, Thailand

S. Chuangchote, T. Sagawa, S. Yoshikawa, One-  dimensional TiOz
nanofibers-comprised photoelectrode for high efficient dye-sensitized
solar cells, World Renewable Energy Congress 2009 —Asia (WREC
2009 —Asia) & Sustainable Energy and Environment (SEE 2009),
19-22 May 2009, Bangkok, Thailand

T. Rattanavoravipa,, T. Sagawa, S. Yoshikawa, Improvement of cell
performance of inorganic/organic hybrid solar cells through the
surface modification of TiO2 and ZnO nanoarrays by using low
molecular organic dyes, World Renewable Energy Congress 2009 —
Asia (WREC 2009 -Asia) & Sustainable Energy and Environment
(SEE 2009), 19-22 May 2009, Bangkok, Thailand

N. Adulsirisawad, T. Sagawa, S. Yoshikawa, Optimization of
photovoltaic performance of bulk heterojunction of organic solar cell
by slow growth treatment, World Renewable Energy Congress 2009
—Asia (WREC 2009 -Asia) & Sustainable Energy and Environment
(SEE 2009, 19-22 May 2009, Bangkok, Thailand

P. Ruankham, T. Sagawa, S. Yoshikawa, Improvement of photovoltaic
property of bulk heterojunction organic thin film solar cell based on
poly (3-hexylthiophene) and fullerene derivative, World Renewable
Energy Congress 2009 —Asia (WREC 2009 -Asia) & Sustainable
Energy and Environment (SEE 2009), 19-22 May 2009, Bangkok,
Thailand
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H. Jintoku, T. Sawada, M. Takafuji, T. Sagawa, S. Yoshikawa, H. Thara,
Molecular Design of Self-Assembling Donor-Acceptor Complex for
Organic Photovoltaics, World Renewable Energy Congress 2009 —
Asia (WREC 2009 -Asia) & Sustainable Energy and Environment
(SEE 2009), 19-22 May 2009, Bangkok, Thailand

T. Sagawa, R. Tange, K. Inai, J.H.G. Steinke, S. Yoshikawa, Functional
Organic Thin-Films for Photovoltaic Devices, International
Conference on Sustainable Energy & Environmental Protection
(SEEP2009), 12-15 August 2009, Dublin City University, Dublin,
Ireland

P. Ruankham, T. Rattanavoravipa, T. Sagawa, S.Yoshikawa, Preparation
of Nanostructured TiOz Thin Film Coated with Bulk Heterojunction of
Polythiophene and Fullerene Derivative for Hybrid Organic-Inorganic
Solar Cells, 7th Eco-Energy and Materials Science and Engineering
Symposium (EMSES) , 19-22 November 2009, Chiangmai, Thailand
S. Chuangchote, T. Sagawa, S. Yoshikawa, TiO2 Nanofibers for High
Efficient Dye-Sensitized Solar Cells, 7th Eco-Energy and Materials
Science and Engineering Symposium (EMSES), 19-22 November
2009, Chiangmai, Thailand

I i, SN R, A ORMECTIRE L 7250 7 ~ T a4 B
R B b O 4V RRA , 45 6 I [ o KB ERE S A7 4]
—IANKF—EHET T AY — DO E AR Tl e -
¥ YR Y A PR pp. 204-205, PH21AETH2H-3H CRE A v
tiHEHa IRy arkyy—)

WA RN W, B BT B, I R R
TROZHR , GRS 58, JOURERETE 35 % ) 7o A AR OR B
WO BHIE, 5558 Ml & il e, SFR214E9H 16 H-18 H (REA

i =



22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

KF)

ARFEZIR, N, ORI, R AR, FHEHERE, ke I
TA—EHTDHRIVT 4 ) YERRDTZH « A2 & 2 4R
O, 5558 [T & an e, P 214E9 H 16 H-18 H (EAKY)
HEAFL, ks B, TIRG0M, RETE, SeoRM S, FIH@Z, 51
N, )R, S B, RV T 1) e RIS 3k
ST O, 2009 4F 6 LRl Sy, SF214E9 H 16 H-18 H
(T T VA A 71 T R STk 2 i)
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v 228 A, AL ET (M.S.M. Salem, M.]. Sailor, K. Fukami,
T. Sakka, Y. H. Ogata, Preparation and optical properties of porous
silicon rugate-type multilayers with different pore sizes, The 119th
Meeting, The Surface Finishing Society of Japan, March 16-18, 2009,
University of Yamanashi, Kofu)

WA, EAR R, RIS AE, ) a VIR LA VILNT
DEEEAT O E T OVENE, BERALFREBET6 ML, 20094F3 1 29
H-31H, F#HARFEFHEF v 282, F#ARKX (K Fukami,
T. Sakka, Y. H. Ogata, Model calculation of metal electrodeposition
within mesopores formed in silicon, The 76th Meeting of the
Electrochemical Society of Japan, March 29-31, 2009, Yoshida
campus, Kyoto University, Kyoto)
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XA, BARTZERUX (T, Sakka, H. Yamagata, K. Fukami, Y. H. Ogata,
Optical emission of solute elements in laser ablation plume produced
on a solid target in solution, The 76th Meeting of the Electrochemical
Society of Japan, March 29-31, 2009, Yoshida campus, Kyoto
University, Kyoto)

K. Fukami, Y. Tanaka, M.L. Chourou, T. Sakka, Y.H. Ogata, Filling
of mesoporous silicon with copper by electrodeposition from an
aqueous solution, 5th Kurt Schwabe Symposium, May 24-28, 2009,
University of Erlangen-Nuremberg, Erlangen, Germany

M.L. Chourou, K. Fukami, T. Sakka, S. Virtanenn, Y.H. Ogata,
Metal-assited electrochemical pore formation of Si deposited with Ag,
Pt and Pd, 5th Kurt Schwabe Symposium, May 24-28, 2009, University
of Erlangen-Nuremberg, Erlangen, Germany

M.S. Salem, M.]. Sailor, K. Fukami, T. Sakka, Y.H. Ogata, Preparation
of rugate-type multilayered porous silicon and its application to
sensing, The 3rd Kyoto-Erlangen Symposium, September 3-4, 2009,
University of Erlangen-Nuremberg, Erlangen, Germany

M.L. Chourou, K. Fukami, T. Sakka, S. Virtanen, Y.H. Ogata, Metal-
assisted etching of p-Si under anodic polarization with and without
H:02, The 3rd Kyoto-Erlangen Symposium, September 3-4, 2009,
University of Erlangen-Nuremberg, Erlangen, Germany ()

K. Fukami, H. Okayama, R. Plugaru, T. Sakka, Y.H. Ogata, Ordering
and disordering of macropores formed in pre-patterned p-Si, The
3rd Kyoto-Erlangen Symposium, September 3-4, 2009, University of
Erlangen-Nuremberg, Erlangen, Germany

Y. Uematsu, T. Sakka, K. Fukami, Y.H. Ogata, Laser-induced
breakdown spectroscopy of a solid target in water with micrometer
resolution, The 3rd Kyoto-Erlangen Symposium, September 3-4, 2009,
University of Erlangen-Nuremberg, Erlangen, Germany

H. Yamagata, T. Sakka, K. Fukami, Y.H. Ogata, In situ elemental
composition analysis by emission spectroscopy of laser ablated
species, The 3rd Kyoto-Erlangen Symposium, September 3-4, 2009,
University of Erlangen-Nuremberg, Erlangen, Germany

T. Sakka, M. Kubo, T. Shigenobu, K. Fukami, Y.H. Ogata, Fabrication
and characterization of solid surfaces with array structure of
micrometer-scale, The 3rd Kyoto-Erlangen Symposium, September
3-4, 2009, University of Erlangen-Nuremberg, Erlangen, Germany
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T. Sakka, T. Nishi, M. Sakata, K. Fukami, Y.H. Ogata, In situ elemental
analysis of electrodeposited films by laser induced breakdown
spectroscopy, The 4th KIFEE Symposium on Environment, Energy,
Materials and Education, September 6-9, 2009, NTNU, Trondheim,
Norway

K. Fukami, M.L. Chourou, T. Sakka, S. Virtanen, Y.H. Ogata, Metal-
assisted etching of p-Si under anodic polarization, The 4th KIFEE
Symposium on Environment, Energy, Materials and Education,
September 6-9, 2009, NTNU, Trondheim, Norway

H. Yamagata, T. Sakka, K. Fukami, Y.H. Ogata, In situ elemental
composition analysis by emission spectroscopy of laser ablated
species in water, The 4th KIFEE Symposium on Environment,
Energy, Materials and Education, September 6-9, 2009, NTNU,
Trondheim, Norway

Y. Uematsu, T. Sakka, K. Fukami, Y.H. Ogata, Laser-induced
breakdown spectroscopy of a solid target in water with micrometer
resolution, The 4th KIFEE Symposium on Environment, Energy,
Materials and Education, September 6-9, 2009, NTNU, Trondheim,
Norway

M. Kubo, T. Sakka, K. Fukami, Y.H. Ogata, Structural analysis of
colloidal monolayer by laser diffraction, The 4th KIFEE Symposium
on Environment, Energy, Materials and Education, September 6-9,
2009, NTNU, Trondheim, Norway
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assisted etching of p-type silicon under anodic polarization in HF
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Chourou, K. Fukami, T. Sakka, S. Virtanen, Y.H. Ogata, Metal-assisted
etching of p-type silicon under anodic polarization in HF solution with
and without hydrogen peroxide, The 120th Meeting of The Surface
Finishing Society of Japan, September 17-18, 2009, Makuhari Messe,
Chiba, Japan)
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Spatial resolution of laser-induced breakdown spectroscopy of solid
surface in water, 11th Kansai Surface Finishing Forum, December
1-2, 2009, Konan Univ., Port Island Campus, Kobe, Japan)
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Miyagawa, T. Sakka, K. Fukami, Y.H. Ogata, Displacement deposition
of noble metals into mesoporous silicon layers, 11th Kansai Surface
Finishing Forum, December 1-2, 2009, Konan Univ., Port Island
Campus, Kobe, Japan)
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solution components by laser ablation, 11th Kansai Surface Finishing
Forum, December 1-2, 2009, Konan Univ., Port Island Campus, Kobe,
Japan)

K. Matsumoto, Y. Shinohara, K. Numajiri, S. Ishioroshi, T. Morii,
Y. Saito, I. Saito, Design of Extremely Facile 3' - and 5 - ends
Free Molecular Beacons Using C8 Alkylamino Substituted 2’
-Deoxyguanosine. The 6th International Symposium on Nucleic Acids
Chemistry, Gifu, September, 2009.

M. Fukuda, Liew, E.-F., T. Morii, Covalently linked fluorescent
ribonucreopeptide sensors. The 6th International Symposium on
Nucleic Acids Chemistry, Gifu, September, 2009.

S. Nakano, M. Fukuda, Ts. Mashima, M. Katahira, T. Morii, Structural
aspects for the function of ATP-binding ribonucleopeptide receptors.
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The 6th International Symposium on Nucleic Acids Chemistry, Gifu,
September, 2009.
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S. Nakano, M. Fukuda, K. Tainaka, T. Morii, Construction of the
artificial enzyme for using solar energy, the International Summer
School Symposium on Energy Science for Young Generations, Kyoto,
Japan, 20094E8 H 22 H .
S. Nakano, M. Fukuda, K. Tainaka, T. Morii, The relation of structure
to function of ATP-binding ribonucleopeptide receptor, the 3rd Kyoto-
Erlangen Symposium on Advanced Energy and Materials, Erlangen,
Germany, September 3-4, 2009.
K. Matsumoto, Y. Saito, I. Saito, and T. Morii, Light energy induced
fluorescence switching based on novel photochromic nucleosides,
The 1st International Symposium Kyoto University Global COE
Program Energy Science in the Age of Global Warming -Toward CO2
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