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program aims to e platform to foster educators, researchers,

1d policy makers who ca establishing a scenario toward a CO2 zero-

emission society no lon he course of implementing the Global COE,

enter, 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, 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 FY2010, we continuously carried on full-scale operations at the education programs of the students, and also
promoted the study at both the Scenario Planning Group and the Advanced Research Cluster earnestly. In order to
report the developments and to discuss the future activities widely, we held the Second International Symposium of the
Global COE titled “Zero-Carbon Energy, Kyoto 2010" on August, 2010 and the annual symposium of the Global COE
on January, 2011. We also made a strong effort to the international exchange promotion activities such as co-hosting
SEE (Sustainable Energy and Environment) forums held in Vietnam on September, 2010 and other related seminars
and symposiums. We also established Network of Excellences (NOEs) to promote international collaborative research.
We planned and conducted the Nuclear Energy Seminar in Thailand where Japanese experts gave various lectures for

lobal COE in FY2010.
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Greenhouse gas emission (hereinafter called CO2 emission) is regarded as the main factor in global warming.
A shortage of fossil fuels by the end of this century is also predicted. Consequently, showing possible paths to
achieving a worldwide zero CO2 emission system independent of fossil fuels is not only a pressing issue for the
world but also a research topic that should be initiatively pursued by Japan, as a developed country but poor in
terms of energy resources. In energy issues, not only the natural science, but also the social science that seeks
new social systems and human science that considers social way are also deeply related. It is necessary to
establish the “Low carbon energy science” in the interdisciplinary field adding the social science and the human
science to the natural science.

This program aims to establish an international education and research platform to foster educators,
researchers, and policy makers who can develop technologies and propose policies for establishing a scenario
toward a CO2 zero-emission society no longer dependent on fossil fuels, by the year2100. The students will
acquire the faculty to survey the whole “energy system” through participation in scenario planning and
interaction with researchers from other fields, and apply it to their own research. This approach is expected to
become a major feature of human resources cultivation.

In the course of implementing the Global COE, we placed the GCOE Unit for Energy Science Education at the
center as is shown in Fig.1-1, and we proceed from the Scenario Planning Group, the Advanced Research Cluster
to the Evaluation, forming mutual associations as we progress. The Scenario Planning Group sets out a CO2 zero
emission technology roadmap and establishes a CO2 zero emission scenario. They will also conduct analysis
from the society values and human behavior aspect. This task is provided as an education platform, and is made
useful for human resources development. It is important to get ideas and cooperation from industry to establish
an international and long-spanned scenario to realize “Low Carbon Society” . We have organized the Group of
Energy Scenario and Strategy Study with the participation of companies at both supply side and demand side, and
an energy-related think tank. The Group of Energy Scenario and Strategy Study is convening two-times-a-year
regular meetings to discuss and evaluate technology roadmaps and energy scenarios proposed from the Scenarios
Planning Group and to feedback the result on the scenario planning.

The Advanced Research Cluster, as an education platform based on research, is promoting the studies by
following the road map established by the Scenario Planning Group. As Energy Science Research for no CO2
emission, from the point of view that the main cock should be turned off first, we are targeting at primary energy
as Renewable Energy (Solar Energy and Biomass Energy), Advanced Nuclear Energy (Fission and Fusion),
and Socio-economic Study of Energy because the energy issues cannot be simply considered as a technological
problem, but it is deeply related to the social and economic elements. Fig.1-2 shows the outline of the research
tasks proceeding with time, making the Scenario Planning Research and the Advanced Research correlate each
other. With the Scenario Planning Research, shown in the center, we carry on the socio-economic study, study
of solar energy and biomass energy, and research for advanced nuclear energy. Evaluation is conducted by
exchanging ideas among advisors inside and outside of the university and from abroad, through the establishment
of an advisory committee consisted of external experts, implementation of external evaluation by external
evaluating committee, implementation of self-inspection and evaluation and so on, to manage the platform by
gathering feedback on the scenario, education, and research.

For education, which is the central activity of the Global COE, we establish “the GCOE Unit for Energy Science
Education” and select students from the doctoral course, and we foster core human resources by making the
students of the Unit participate in the Scenario Planning Group and the Advanced Research Cluster and receive a
practical education.



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

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

and

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

and

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

and

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

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

compulsory subjects:

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

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

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

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

Furthermore, the following subjects are also provided:

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

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

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

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

(1) Information transmission through website,

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

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

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

Environment) forum and so on,

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

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

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

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

autonomy, domestic or abroad, and international agencies,

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

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

(4) Contribution to utilization of nuclear power with improved social acceptance,




(5) Contribution to prevention of global warming and energy security
(6) Spread of the effective achievements to the south-east Asian Nations through international cooperation
such as the SEE forum, activities at platform universities and so on.
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Fig.1-1. Full picture of the Global COE.
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Fig.1-3. CO2 zero-emission education program.
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Organization

EE {F

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. Eleven committee
meetings were held as of February 17, 2010 in FY2010 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. At Group of Energy Scenario and Strategy Study, Committee
of Scenario Planning exchange information and ideas with industry. It is aimed in order to realize the low carbon
society that industry, government, academia and citizen collaborate together to deal with the planning of a large
scale international scenario extend over a long period of time. In this group, technology roadmaps and energy
scenarios proposed from the Scenario Planning Group are reviewed through discussions among members from
industries and the Global COE at the regular meeting, and this gives feedback to the scenario planning.

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

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

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

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

Fig. 2.2 shows the personnel distribution of academic staff and GCOE researchers 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
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other researchers. Every member of PHC is a representative from each working committee, and this makes it
smooth to transmit and implement determinations of PHC.
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Advanced Nuclear Energy Research
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and Worlkshop Implementation, efc.
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International Exchange Symposium Planning, Building a Website,
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Academic-Industrial Alliance Project, efc.

Fig.2-1. Organization of the Global COE program.
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GES Takeshi YAO SusumuTOHNO  Haruo KAWAMOTO Hiroshi SHIMODA Mitsuaki HIBINO

5 A Committee
Science Education
Program Leader  Takeshi YAO Committeeof ScenarioPIanning‘ GES  KeiichiISHIHARA  Tetsuo TEZUKA Qi ZHANG Yoshiyuki WATANABE
—] (ResearchandPlanningZero atoshi
Seiji IKKATAI R hand Pl ZeroCO, | IAE  SatoshiKONISHI
Emission Scenarios) RRI  Hironobu UNESAKI

Keiichi ISHIHARA

Atsushi FUKUYAMA
Satoshi KONISHI .

Committee of Advanced
Research

Tomoaki KUNUGI
Takashi MAEKAWA EnergySocio-Economics IER  Seili IKKATAI m =
Takashi MORII Research T
Ken NAKAIMA GES  ShiroSAKA MasahiroSHIOJI  TetsuoTEZUKA HaruoKAWAMOTO  Kazuchika YAMAUCHI o S
- ; . S
Hideaki OHGAKAI Biomass EnergyResearch JAE  TsutomuKODAKI @Hr 8
Shiro SAKA -
IAE  Takashi  Hideaki Tetsuo Yukio Kenzo Toshiteru Takashi Takashi o
Tetsuo TEZUKA MORII  OHGAKI  SAKKA  OGATA MIYAZAKI KIl NAKAIMA SAGAWA [al
Solar Energy Research >
Susumu TOHNO Eiji Yoshikazu =
NAKATA  SUZUKI Q
GES Takeshi  Rika Mitsuaki  Toshiyuki Taro o
. YAO HAGIWARA HIBINO NOHIRA SONOBE o
Red Chair (Leader) 3
PR T L TS O TPl RRI  KenNAKAIMA  Hironobu UNESAKI  Jaeyong LIV =3
Wie | Femsierel S Research DNE Tomoaki KUNUGI Atsushi FUKUYAMA AkiolTO Ikuji TAKAKI  Yoshinobu YAMAMOTO ]

GCOE Program-Specific IEA  Tohru MIZUUCHI Akihiko KIMURA Kazunobu NAGASAKI

Green 3
Assistant Professor

GES Takashi MAEKAWA

GCOE Program-Specific . ; Atsushi FUKUYAMA
Purple | earcher Curriculum Committee | DNE Atsushi
IAE  Tohru MIZUUCHI  TetsuoSAKKA

RRI  Katsuhiro KAMAE

GES Graduate School of Energy Science

IAE  Institute of Advanced Energy | | International Exchange
Promotion Committee

IAE  Hideaki OHGAKI
DNE Tomoaki KUNUGI
GES MasahiroSHIOJI  Eiji MATSUMOTO Hirohiko TAKUDA Taro SONOBE

- B RE

g
uolpN|PAJ pup UoIAdSU|-§[eg

RRI  Research Reactorlnstitute

Wik

DNE DepartmentofNuclear Engineering

IER  Institute of Economic Research

GES YasukiDOMOTO  Toyoji NAKATA  Michinari TANIKITA  Yorimi ASANO  Yuko YAMAMURA

Fig.2-2. Committee composition as of January 31, 2011.
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Table 2-1 PHC meeting record

The 23rd Committee Meeting April 15, 2010

The 24th Committee Meeting May 13, 2010

The 25th Committee Meeting June 10, 2010

The 26th Committee Meeting July 8, 2010

The 27th Committee Meeting August 12, 2010
The 28th Committee Meeting September 14, 2010
The 29th Committee Meeting October 7, 2010
The 30th Committee Meeting November 11, 2010
The 31st Committee Meeting December 9, 2010
The 32nd Committee Meeting January 13, 2011
The 33rd Committee Meeting February 17, 2011

K77 T AOEEAKGZK2-11C7RT. GCOE#HE L=y MEERERE, A7ur7I72x®ELETO
W DOIERFHOBEREZT IR THY, MEABRZBILPHRLTWE. ZOZEXE, KRFEXIHEDS
RERIAVN—OREPORE SN, K70 77 AZBML T2 4R (A0 F =0 788E, =4 L ¥ —
HTAAWEZeRT, TAmie bR AR L s, R EERTT) 2 5B E B § 5. GCOE &Kt 4,
GCOEHH L= v MDFEAEE, IV —TH%0EE, RAORM, #H, PD, WHO NS, SA Sl
DERFEZITH . P22 MFEEITE 21D X H 1P 23FE2 H1ITHBAET N OR R A% B L 7.

WIFEiG B O EBEOEE L, ¥ F ) A RBRLREMNEEREERDTH. Y FVFERESE, V) AR
TN — T DEE, GCOEHB L=y MIBIB¥EDH LM ZRFERRN 2V — T 0E S 2479 . delmhf
REASE, WREWELNEY 9 A5 OEELRITH). TAVF -4 - BE MM ATAZAVF—, Kbk
IANFE—, LMEF T ANVF—DAODEE TN —Th oSNNS, T2, ¥ F ) FREE LR
RRARIAFNESEHAMET 5 2 EBEZ - THEEIT45. COEY TV ARAR L BELOFEHR - AKX
WATIPL LT [ZANVF—2F Uk - BEHIRSR ] 2 RBEL T2, BEEHA2FEHTIZAVE -
F) F oE & BRI EBEIICHAA D &) KRBIEELZR 2 ) A 9EIl, EAYRSIER LT M2 &
ZHELELDOT, EMMICERLHROESZHT, V72— N\VCOEYF Y A RHAIRET Mo —F
Ry THENICTANF =T FUFZFHAIL, Sz F A ERICT 4 — RNy 725 5.

A F 2T ARERE, GCOEHEL=y bOEBELT, HETUTTL - H)F 2T 20KELEH,
VT 4 — v MBS, EW - #gsEE T — 2 v a v TOER, RADERHEREEZIT).

R E AL, EEAFZEREE L O - i, W7 VT REE T Y T R EANOER ) 7 R 09 K G,
ERE, BN Y RI A0RfE, HP O, FISC-%SCA#HR, GCOE =2 — ADTFIAT, MEFH a3 o i,
AR OTEHEAE 21T .

FEIGE) & M- B3 2 720 I H O AR - B R B 2 &2 %), AR C Rk - SHiiEEH 20 £ Lo,
THT T AOMRLEEBRT 5.

T/, AT AHBEE > O R 2B EESZRE L CERLSLYS 220, MlEBIEZ A 2255 P o H 1:E K
x*Higd.

H221C % HEADANBREZ/RYT. REFEREED) — ¥ —, HFE/HEMEEHENE, 72 GCOEFE
Bi#, 7 ASGCOEME R, BENZNRUMND X v N—%Fd. GCOEHEF L=y NEHREAED A V3=,
EEPZOFOVWTNPORAZZRELTEY, BEPEN A L— A 5E, FITS3N5.
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®2-1 HEAFZEGIERRE

%23 GCOE#HE L= v MEELZEA FH224E4 H15H
24 GCOEHF L= v MEERHESA R 22465 H 13 H
#5250 GCOE#HE L= v MEFRZRSA PR 2246 H 10 H
26 GCOE#E L= v MlEREA PRC224E7 H 8 H

(27 GCOEHE L= v MEHRHSA R 224E8 H 12 H
28I GCOEHE L= v MlEmEEA PHL224E9 14 H
$290 GCOEH A L= v MEHZER SFR224E10 H7H
30N GCOEHHF L= v MEHEHSA PHC224E11H 11 H
(31 GCOEHKF L= v MEEERAA Fp224E12 HOH
#5320 GCOEHHE L= v MEFZESR SFR234E1 H 13 H
#33MGCOEHE L= v MEELZEA PR234E2 H17H

Staff Transfer
AEREH)

One GCOE program-specific assistant professor who was adopted on November 1, 2008 moved on to become
an assistant professor of the Faculty of Science, Fukuoka University on April 1, 2010. One GCOE program-specific
researcher who was adopted on October 5, 2009 moved on to become an assistant professor of the Faculty of
Science and Engineering, Waseda University on April 1, 2010. Table 2-2 shows a list of the GCOE program-specific
assistant professors and the GCOE program-specific researchers as of January 31, 2011.

FRC204E 11 H 1T HICERM L7 Bh &, P 2244 F 1 HAR TR R BA i b A RN B E e LCHE)
L. “PH214E10 A 5 HICHRH L7 REmi e R 14418, P 224E 4 A 1 H AT T RARHORSA BT Al e s fil & L
THRB L7z PH234E 1 H 31 HBIIED GCOEFFE B # & e gt H % 2622 1R
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Table 2-2 GCOE program-specific assistant professors and researchers as of January 31, 2011
%2-2 GCOEHFTEHH LFEMEE (FK23%1 A 31 BHRHE)
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 4 g FH204E10 H 1H | SE0IEsE St
Assistant Professor
GCOEY:EB#  Taro Sonobe November 1, 2008 |Advanced Research, Solar Energy
[ 5 S BR SER 20411 H 1 H | International Exchange Promotion | KF#tT L ¥ —
wAEIEgE,
Yoshinobu Yamamoto |November 1,2008 |Advanced Research Advanced Nuclear Energy
LA 25 SEIK204E 11 H 1 H [ iGimfifge yive e
Kazuchika Yamauchi |April 1, 2009 Advanced Research Biomass Energy
N —B2 SFRC214E4 A1 H | IRSGImirge NAFIAZRNF—
GCOE Qi Zhang January 1, 2009 Scenario Planning
Program-specific |3 7 PRVEIALH ¥ F Y A
Researcher
GCOE4F%EMf9E 2 |Yoshiyuki Watanabe  |April 1, 2009 Scenario Planning
LR FK214E4R1H (V) F KR
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I Curriculum Implementation in GCOE Unit for Energy Science Education

IXNVF—FZ2 GCOEHFTLI=vY bAVYF 215 LDRNE

Operation of Education Unit and CO2 Zero Emission Education Program
IANVF—FAGCOEHBF L=y PRICO2ZE¥RLI v I g VYHETur T LDMH

Full-scale operation of the Education Unit and the CO2 Zero Emission Education Program started from April
2009. This is the second year and 82 students have registered for Education Unit in the academic year of 2010.
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.

BEL=y VOB EHE 70T T LAORME P21 E4 AP OAREICHE L2, 2FHOREFICBW
TREBFL=Z Y MIRALDFAEREBNESEL, CO2¥urnIvia v¥EF 7 ur s 28 B2 EBT 5 & 2E12,
RA/TANOIRM, WIRERKEOME, %E 707 28 [HBEZ ALV -2 IF— (FV—TH%)] &
BEIH T LR B EOMIE LR Z T e TE7. UTRHEEL=y NOMEL FELRHE T r 5
2FHH OWNHEEZIRT.

I. Those Eligible to Register for Education Unit HHE 2=y bShrEEERKH

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 MIBMEHTE 2241%, DTFOMZER - ST 5%
AR OFETH 5.
o T ANVF—RHEIEER
I ANV F -4ty - BRERHAE I
IOV F — SRR I
IOV F — AR R
I AV F — R R R
o LEEWRER
JE A% T2

W
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II. Research Support for Registered Participants of the Education Unit
HEL=y FBERREITHT W IR

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

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

(3) As for those who signed up for this education program subject, “International Energy Seminar (Group
Research)” , based on the research plan submitted by each group, the required research expenses will be
supported, amounted to the maximum of 1 million yen a year per person.

D) HEHEFL=v MIBIMEEHL-EIE, GCOEORAH L WVIZITAL LTHRHASNLZEHREERS.

Q) HHEI=Y MIBMEEL2EIL MEREDODREIIWNT AR EZTHI ENTES.

@) #HBE7ur I 48H TEBEZAVF—XIF— (FV—=T7%)] BIEHICOWTIE, ZVv—75lIc
WS NWFgealmEIc O, LERIERE 2 — AUz D AEMEK 1007 F THET 5.

III. CO2 Zero Emission Education Program CO2t¥ux3Iv ¥ g yHE 7 a7 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.

(1) International Seminar on Energy Science I, II, III, IV (Each 2 credits, compulsory 4 credits, maximum 8
credits)
Number of registered students: III (first semester, 2010) 65
IV (second semester, 2010) 72
(2) Advanced Research for CO2 Zero-Emission I, II (Each 1 credit, compulsory 2 credits)
Number of registered students: I (first semester, 2010) 39
II (second semester, 2010) 26
(3) Field Practice (Compulsory 2 credits)
Number of registered students: 29
(4) Research Presentation I, II, III (Each 1 credit, compulsory 1 credit, maximum 3 credits)
Research presentation at academic meetings
Number of registered students: to be counted at the end of academic year
(5) Overseas Practice (1-4 credits)
Research or practice at international institutions
Number of registered students: to be counted at the end of academic year
(6) Classes in English (Half term: 2 credits, quarter term: 1 credit)
Number of registered students: 27

PHL=y MIBME&EHL, BEYHNICTERORE» S 4 AR (N, 2159 HAL) 2L
THEERE TS MMETHEREL, BTRELEZRITTS. UTICHERH ORI & FR224EED
JEEEE CP234F 1 ARIE) 2R T
1) EBEIZALVF—t3IF—1, I, I, V (%244, 25456 KK ML)

B M (R 654, IV (&) 724
() WIEWELAMIE I, 0 (% 1A 2152 ¥
s 1T (i) 394, I (&) 264
(B 74—V FEE (52 KAL)
JEs# 294
@) WFe3s3 I, T, M (% 1345, 51546, ok 3 HAT)
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FRB LB LIRS, EIEE  AEERICHER
6) WIS (1~ 4 BAL)

EE B C oM, WHE, JEIEE R RICHER
(6) PEFEICX AP R 2 AL, 174801347

J@is# 214

Main Subjects FZEFH

Subject Title
[ REE

International Seminar on Energy Science 1, 11, I, IV
FEZAVF—t3IF—1, O, I, IV

Place

i

To be determined by the Advisor
7 RN F— DI5ET B B

Time

H IR

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

FEIEE T AV F— I 5 — T PR, ERT AV F—t 37— 1 PR 214 R
EBt AV F—L I F— 10 PR22AEREHT, EERT AV F—t I 57—V : P 224E RN
NS DWW TR BB R AE (A5 5.

Instructor

RN

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

TFUARHEMYMEE (G, TR, A, R

Credits
LA VA

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

%2 WAL (M5 4 AT, FeK 8 HfY)

Course
Description

FHNAE

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

T-8%DT V=TI 0N TCO2X¥TLI v ¥a TR IVF—HIZIIOTHERIHE: (PBL) 123
DI LB 7V — Tz I ER 2k, EREA TERBENIRION 2 BT 5.

Subject Title
FHH%

Advanced Research for CO2 Zero-Emission I, II
CO2€¥uxsvya VRemBEEgET, 1

Place
i

Not particularly specified
FCHEL 2w

Time

H i

Advanced Research for CO2 Zero-Emission 1 : First semester
Advanced Research for CO2 Zero-Emission 1II : Second semester

CO2¥ux3vya yGimEAmsEl : Al
CO2¥ux3vyya yiJGImESIED %

Instructor

BB

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

REYE B LRI RR XA EE (9 WK R, &I

Credits
HifT

1 credit each (Compulsory 2 credits)
£ 1HAL (5 2 AL

Course
Description

FENE

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

TR E =) RIS L AT R L D A, I OEBUE R T 5 TR L F— 4L A
EEZE & AL R HRAE L 7 IBHE T 0L — Sl O BISEHIZE 2475 . 2% 7% BRSEaAI T 3 L & — JE e
BFE - BHRHEM &40 L7, [ R V¥ —Rh& R, [FEMAET V¥ — (KRBDET # L F—, 234
FYALAINE=) BFge] BEO [SGEETHI AV —Hi%) EHEL, ZORRE D X ICL2C02En
TIvyayIALE— YU ARECHT AR
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, AE
- 2 _ B
i 3
=0
g% 3
2
Subject Title Field Practice
[AEE 74— F¥EH
Place On-campus practice: Research Reactor Institute (Kumatori-cho, Sennan-gun, Osaka)
B External practice: Scheduled at Japan Atomic Energy Agency (the Monju fast -breeder reactor), Kansai Electric

Power Co., Inc. (Ohi)

NSRRI IR ORBR R m HRAEHCHT) 5%
G R IVZER AR GREEb A Lw), BTEET (KD Fx2 7 rr}- 3
Time First semester (Intensive) ]}%f 2
H On-campus practice: 3 days in August -

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

A (SRR

FNFEE  8HO3IAM

HMER O~ 11HIZTTO2HM
N OV TR RIEIERT 5.

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

c
#HA A F 2T AFASIMHEA (BT, AW) 5
Credits 2 credits g
HifL 2 HifiL z
Course 1. On-campus practice %:
Description Address experimental subjects related to fundamental reactor physics using the Kyoto University Critical &
B H W% 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 §n§ (37?
and operation simulator. Additionally, in the field learning about the contents, issues, and future prospect of the ol 5
living together activities in the nuclear power plant area. g )f
1. #N9%EE 2
) O /NRE T4 T & 5 TR K22 R I BREEE (KUCA) % T 72 28R 20 I T-JRM LS B 5 % S2BRif s 5
WY #lA, SOICZHEEREZNRE LZRTHOEIRIER 2175, EHIEISHMT, WHIRELHEE -
MiFE A - R oM 2 H BZEFRoshREgzsR GBI ROS EIE), 3 H BIZEF1H o Efm e
HELTH.
2. HEEE
JRFIIsEET O RS, HEY I 2 L — 42X BT gl U TS E T O AR 2o T
BRI 5. 72, BEFURERICBT 2L ERHONE, S8 SHOBEL E2EMIIFEET 5.
=
W3
i
IV. Field Practice 7 4 —)V F%¥#H -
Purpose: Dispatched to places that have tense relationship with the public such as nuclear power plants, LiQ_DU
and learn about the problems out in the field. %
H : COERTRIETFN Y AT AREFIFEERE, el BREMRZFOWIT 81T 2 S 2 I
FHUT 5. e
(U=
g
Contents W% : 3,
(1) Kyoto University Research Reactor Institute 5t#R A& 5 T-4A F2 5k é 5
The first field practice was held at Research Reactor Institute (Kumatori) from August 25 to 27, 2010, and ;
17 students participated. The practice included fundamental reactor physics and reactor operation practice §
using Kyoto University Critical Assembly (KUCA). After security lesson and lectures on reactor physics s
and calibration of control rods, dynamic response experiments of the reactor (calibration of control rods and
access to critical state) and operation practice of KUCA were carried out. At the end of field practice, the
§ >
participants drew up their reports and held a discussion meeting. @%
"3
R 214E8 H25 H~ 27T HO 3 HIMIC 7z o THEIE S N, 174N L7z, N, B E (KUCA) 2

2 MW7 HBER 2 IR B SEER & iR EE ThH V), REHT, BRI, SRR &
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BT, EFHOBREIEER (FIEBAIESEER, FLIHEIER) TV, RRICKUCADEHIEE 2 /T
frvs, VA= MEK - fiasz L7

@

)

Photo 3-1. KUCA at the Reactor Research Institute.
BEE3-1. FFIFEEFT - EBREREE (KUCA).

Ohi Nuclear Power Plant (Kansai Electric Power Co., Inc.) and Monju fast-breeder reactor (Japan Atomic
Energy Agency) BATEEE ) (Bk) REUE T 5 ETE & OVl iy [ A Cw ] (HE)

The second field practice was held at Ohi Nuclear Power Plant of Kansai Electric Power Co., Inc. (Ohi-
machi, Ohi-gun, Fukui) and Monju fast-breeder reactor of Japan Atomic Energy Agency (Tsuruga) from
November 23 to 24, 2010, and 20 students participated. At Ohi Nuclear Power Plant, students learned
various parts of the nuclear power plant by guided tour and also living together activities in Fukui
prefecture by lecture and finally exchanged opinions. At the fast-breeder reactor, Monju, they visited
the facility of Monju and Sodium operation practice, learned the operation simulator and exchanged
opinions.

FRC224F 11 H 23 H, 24 HO2HBIC D7z THES N, 20832 L7z, BB KRR T II%
BT, BT HEERORERE REL, SHORHIOVWTO#FKEZITH L LB, mIRIC
B B ATRENC O W Tl A 2 728, BRI ZIT -7, HARBE T IWGE R s b - kg
FEERYE [HACw ]| TiX, bALwBIOF MY A E RE L2k, dfimy I 2L — 74
VER OB X O ERIEINR - BB HE AR ORI Z 21, B EIT- 72

Photo 3-2. Lecture at Ohi Nuclear Power Plant. At Ohi Nuclear Power Plant.
B5H3-2. KEREFHREMTOSZHERS. KEREFHEBAAPRERICT.

Field practice in Negara Brunei Darussalam 7' VA A « ¥ V4% 5 — LAETO T 4 — )b KFEH

The third field practice was held in Brunei from September 13 to 16, 2010, and 5 students participated.
Several students from Brunei University also participated. The students stayed two days at Kuala
Belalong Field Studies Center, where they learned various aspects of tropical rainforest including
canopy, the upper part of plants and insects and animals by lectures and a guided tour. On the third day



BEMOTc 0L
MaIAIBAQ winiBouy

they visited Brunei University and exchange information on activities on various energies of both Brunei
and Kyoto universities. On final day they visited various energy plants including Brunei Methanol
Company, Tenaga Suria Brunei (Solar plant) and Brunei Liquid Natural Gas.

PR 224E9H13HA 516 HE TOA4HR, 7NVA A4 EETOT7 4 —VEEIIFTbRI, 5 ADFED
ZIML7z. TVAA RFOFESEASIM L7z, 13, 14 HO2 HHIE, i m%m%k/y—(&ma
Belalong Field Studies Center) ZfFi L, BiHiA A4 FIZ X A BGF AR RLZ R m W EY 128 > TORHE
HE SOICBFHMARCERT AAEWICHT 2R E 2072, 15 H1E, 7»%4k%kf T A
WE—=ICHT LEOFEMEBAE LT E, A VF =R ZOMEICHT LN 29D b
Yy Z7IZ0o0WTOMRRELFTwmEIT-o72. 16HIE, A%/ —=VTIF b, V=5 =K NVEILETS
SN, RERFABALT SV b2 REL, TVAAL DIANVF— RO EHAT.
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=2l
Photo 3-3. At Kuala Belalong Field Studies Center in Brunei. / EE3-3. #mmMiHEE> 2—ICT gi g_D
3
The First Graduate ’
RIDIETE

Dr. Mohammad Lutfur Rahman had completed The Educational Program on Zero COZ2 Emissions that was
certificated September 24, 2010 from the Leader of GCOE program Prof. Yao. He is the first graduate of the -
program. g:%‘ c‘g“
ENY N I UERIZCO2¥u I vy aryTurs I Ak T L, PFH224:9)H 24 HGCOEY — % — f;
DODNRBER L VIETREEZ RG-S MEEATu s 7 20RO THATSH 5. %‘
I &
s
g
3
SH

Photo 3-4. The first graduate received the certification of the GCOE program.
BEE34. RYIDOETENIETHREEZRS SN,

s =
E2
LU
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Conference Contributions of Students
FHEDERI

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

EINA O &R E RS R ENOFEAEDJREIRN DO —E %2 2K 3-11TRT.
Table 3-1 Conference contributions of doctoral students / £3-1 FEDERRE—E
Grade Name Schedule Destination Conference Presentation Title
AR £ HFE 1756 Fath FEFEH
Zul ITham . Novel one-step and two-step supercritical
D1 | Bin Zulkiflee 5/15~5/21 7 2 ,}Jgé\% ]15())(105t AOCS Annual Meeting & dimethyl carbonate process for non-
Lubes =7 P catalytic biodiesel production
FEAR 7 23 B A B M A 22 AL B . . . BN —
N UL BT = s T VBB DAk
~ j gl . B R N " - >
Dinh Thi N Portugal Investigation of Electrochemical
b2 Luyen 6/6 ~ 6/12 RV MV EIS2010 Behavior of Iridium Oxide pH Sensor
[P . Italy 12th International Ceramics tJ I v 7 AHAME OBEHREH L
DL | &RAH 6/6~6/15 ' 4%  Congress 7o 35 A
= - o B8 MBEA T AT —HE | 54 N—F KT DORIED 7DD E g
D3 |& & 6/9~6/12 | EIW gy FERRBD 7 =7 b ok
— xa 7 A ‘\ = _ A e . . v Mo
D3 AUk 6/9~6/12 | g RS HREE AL PSR LiPbto JEHEHFH O 6171
USA 10th International Congress Microstructure and mechanical property
D3 /JHrTr 6/12 ~ 6/19 7 X0 5o | On Advances in Nuclear Power | of solid-state diffusion boded ODS
=7 Plants ferritic steel
x USA 10th International Congress Evaluation of facture toughness of F82H
D2 vav Ly 6/12 ~ 6/19 7 X Ak on Advances in Nuclear Power | Steels added with phosphorus by small
B Plants specimen test techniques
vy . Italy . Residual analysis of SiC/SiC composites
D1 | /M3 6/12 ~ 6/20 4 %1 | SthRorum on New Materials following irradiation
PN N Chemical conversion of woods as treated
Natth; . AEMTRET AV F — 2010 .
D3 P}ellaibgl(l)(r)lgilpa 6/29 ~ 7/2 R ﬁlw;f?:z AN F lvov); ttE\:sxi‘o-step semi-flow hot-compressed
. Switzerland Dynamic equilibrium of MoSi, MoSi,
D3 5 B 7/3~1/10 AA A ISMANAM2010 polymorphs during mechanical milling
D3 RfE TA~T/16 | EREW e e ok ?*E@%?RE‘J??ﬁX Yr—vavi
ey
5 ; HARRMKZEZERIFBHS 77— - 7= VB ESIEO B
\ ~ I S .
Dz NS TAT=TA9 | R a0y 75 DHEBRETH B 5 5 At
TIA Y T EIIK T HRNAT T
D1 | FlE ¥ 7/27 ~7/29 HLHR 2512 1 H A RNA P 4ES y v — LREEEG T T FOBEEKD
Mg J OSFH HAE IESE
. - D =1 T ZAVAE - s ARy
=5 2 N T JL Pt )
DL | a4 var~1/20 | das | BRPVIAARITE Y IR gl i I GEC & % bR
[=yaN
D2 KL 7/28~7/20 | o | BRWVTORESEY SR g
HPCHR MY I 2 b= a v
D2 /NEHYS 7/29 ~7/30 HHHE BARNICT 2 Y a4 v b v v U
KT N
. . . Requirements for SI-CI operation at lean
D3 | Rey Sopheak 7/30 ~ 8/8 th:,l a girggﬁfﬁigzginal Symposium mixture of hydrocarbon fuels with lower
octane number and hydrogen
<[] Hi — — pEas > S X A o — 7\5(‘/\@*1_ xnm‘%?ﬂ/@}?f{'ft
D3 *AEEJEE—A 8/1 8/3 %E‘\%K %19@521&17 )I/“(‘ %I\‘j(:c\‘ %ﬁiﬁk"fx% j’abj'é:lam]\ilﬁ'ﬁ*@?Qﬁﬂ
Mohd Asmadi Bin Thermal decomposition pathways
D3 \ohammed Vussuf | &1 873 HOHR H19 R HAR T AL F—424K 45 | guaiacol and syringol and syringol as
model lignin aromatic nuclei
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' o
Grade Name Schedule Destination Conference Presentation Title
AR EAil| HF2 1156 PR JEFHEH
Harifara Chemical composition of biomass
D2 | Fenohasina 8/1~8/3 HUTHR F19 R HAR T AL F—224K4s | species and its relation with taxomical
Rabemanolontsoa classification
Gaurav . e > L %22 | Liquefaction of Japanese beech in
Pramila . . 5L & 2% A2 | Prospect of nipa sap for bioethanol
D3 | Tumunaidu 8/1~8/3 HOHE BIGHHATAN F—FRRR production
13th International Conference
D1 A & 8/1~8/5 ARl on Non-Contact Atomic Force | JHH58F
Microscopy (NC-AFM2010)
The 7th Pacific Rim
D2 S ) 8/1 ~ 8/9 Australia International Conference Effects of chemical composition on the
EarAr F—=A 177  onAdvanced Materials and impact properties of A533B steels
Processing
The 7th Pacific Rim
N . Australia International Conference Joining of ODS steels and tungsten for
D3 |/ ¥v 7> 8/1~8/9 +—AF7Y7  onAdvanced Materials and fusion applications
Processing
KURE?&E%?;‘;%;&%%%& 4 7u
— = ] S Spana | B E AT HE G 3¢ i L2 X 37 5 BNCT
KFPEAF
. . China Proposal and field practice of a method
D1 Fribi 8/22 ~8/28 h ISSNP2010 for promoting CMC hiyarihatto activity
. Study of performance of bulk HTSC
. Sweden 32th International Free
D1 | &¥REK 8/22~8/29 | ;5 >+ | Electron Laser Conference ?etarri%g:ti Ifg‘ray undulator at low
The 2nd Structural Materials .
A _ Korea . Fractur toughness and Charpy impact
D2 lyavzy 8/30 ~9/4 I f(%rNIIIIlII\IIgS)t ive Nuclear Systems properties of P-added F82H steels
. Effect of different insert materials on
The 2nd Structural Materials . I
N < N Korea . transient liquid phase bonded ODS
D3 |/ ¥ 7Y 8/30 ~9/5 LA f(%rl\/lllllﬁg;)t ive Nuclear Systems ferritic steels for advanced nuclear
systems
P o EEPRAEEDOFEREFN—T a3 V)
DU w97~ 9m0 gkl SIRIfEETTETA L orwor i ke Tn s T A
v AR T T A 2010 DEE
20104FFkZE 5 711l ¥ # | LPE-InSh BUH A BRI BT 2 o BT
5 ~ S e L g
D2 R 9/13 ~9/16 FIT N TEHEA O IR A
NEP . Spain A Study on Mixture Formation Process
D1 AEE 9/13 ~9/19 ANRL THIESEL2010 in a Diesel Spray Using PLIF Method
4 = N = -
DU BEEW | 94~9/16 AL EEHEz00fRoks | BNCDREREHRY AT AW S
PR _ H N : » | SIC/SICEAMENZ BT 5 2 RTTiR L
s - 1 7 1 il
D3 | MHECE | 9/14~9/17 | A | EThER004KoKg L) E 7S DAEADERELD B
27 ) v KAV 2 MR LA
D1 | HRJERE 9/14 ~9/18 AL A 12445 2010 4EFK DK & b;ﬁ:m_gé\bliﬁb)‘%%‘-a‘;;?l FOb F — [T
D5t
s . ; S J I WRERXRDOAY =) ¥ 7 & H\w7-SiC/
D1 ’J‘wl]%l?/ 9/14 9/18 *Lml%ﬁi ﬁ%jj%:c\‘ 2010 ﬂiﬂ(@j{:ﬁ SlC%E’E.‘Hﬂ@ﬁﬁﬁﬁﬁﬁﬁ%’ﬁﬂﬁﬁ?ﬁﬁ
IR —~ ] 2o | s FUHEAARRGE RIS X ARMRA S T —
D2 | /NS 9/15 ~ 9/18 ALIBE T 1545 2010 4EFk D K4 e A Ry
. . Response of an InSb radiation detector
Australia 16th International Conference e o
D2 TG 9/18 ~9/25 | ;. 00 S ; . made of liquid phase epitaxially grown
F—A 77 onSolid State Dosimetry crystal to alpha particles
The conference on
e . Vietnam “Innovations for Renewable Municipal waste management and waste-
D1 | Aretha Aprilia | 9/18 ~9/25 N M4 Energy How Science can to-energy in Indonesia : A policy review

help” (IRE2010)
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Grade Name Schedule Destination Conference Presentation Title
AR 24T H# 1% PR JEFHEH
WA 2 FIH L 72 OB D A A
D2 | R¥pfE— 9/19 ~ 9/23 lIY=Rii 554810 H AL B 2P R W ¥ vy~Xo=YGroELICT 5
g
Development of a free-energy function
D1 | ZHEH 9/19 ~9/23 izl 5548 Il H AW W #7243 4E 4y | toward predicting the native structure of
a protein
B Effect of heme on the thermal stability
D2 | /hEEK 9/19 ~9/23 ii=ni 5548 [l H AW W P43 4E4% | of cytochromes c¢: Comparison between
experimental and theoretical results
Mechanical properties and
- . Germany microstructures on manufacturing
D1 s 9/19 ~ 9/24 FA Y HT-CMC7 processes of monolithic SiC and Cf/SiC
composite using polyacrylonitrile
. . Crystal structure analysis with time for
D1 Park 9/19 ~ 9/24 Vietnam %7l Sustainable Energy and lithium inserted y-Fe,O, with various
Seungwon N F A Environment Forum Meeting | . .
insertion rate
. . | Effects of specimen size on fracture
A _ Portugal | The 26th Symposium on Fusion
D2 Yavzy 9/25 ~10/2 A b1 Technology(SOFT 2010) ggegllsmess of phosphorous added F82H
Portugal Design studies of innovatively small
D2 | s Ep A 9/25 ~10/2 F b gj ), 26th SOFT2010 fusion reactor based on biomass-fusion
hybrid concent: GNOMe
. . Portugal Contact angle measurement of molten
Dz HIAFES 9/26 ~10/2 RV MV 26th SOFT2010 lead-lithium on silicon carbide surfaces
N N e TTW. Numerical study on bubble growth
D2 | /it S; 9/26 ~9/29 s SthT orkshop process in subcooled pool boiling
Effects of solute atoms on the
D2 | g 10/3 ~ 10/17 Germany NuMat2010 microstructural evolution and irradiation
== K4 hardening in ion-irradiated afebinary
alloys
Magnetic field effect on
Joonwichien . Taiwan photodegradation of organic matter over
D2 Supawan 10/4 ~ 10/9 ‘s APCChE2010 Zn0 and TiO, powders using UV-LED as
a light source
X . Excitation and propagation of electron
D1 | ¥IO&A 10/8 ~ 10/17 Korea IYC - 23rd IAEA Fusion bernstein wave in the low aspect ratio
L Energy Conference ¢ : .
orus experiment device
Park . USA . Crystal structure change analysis with
DI ' Seungwon 1079 ~10/17 1 5 )y | 218th ECS meeting time for Li inserted y-Fe,0,
A mechanism of structure-driven
D2 | Janvier 2%l 10/10 ~ Korea The 23rd IAEA Fusion Energy | nonlinear instability of double tearing
-~ 10/17 T ] Conference mode in reversed magnetic shear
plasmas
~ . Combustion characteristics of a
D1 113[%1}11 dl\lg:crllzsior 1(1{)1/118 _\,leliy:il?;, RCNRE3 2010 hydrogen jet in the argon-oxygen
atmosphere
Joint International Conference
R 10/17 ~ e on Supercomputing in Nuclear | Numerical study on subcooled pool
Dz /NIHEY 10/21 HOCHE Applications and Monte Carlo | boiling
2010(SNA+MC2010)
v 10/20 ~ FREHT 2010 BR e o Y AR — & ¥ MIT |
Dz |FEERE 10/22 | (WD WIANkT—svayy TR
12th US-Japan Workshop High spatial resolution proton
D1 | HelEi 10/20 ~ 10/21 KB on Inertial Electrostatic measurement system in low pressure
Confinement Fusion IEC device
. Argentina | 55 14 [ =] B P f- Sl $E %77 | Study on optimization of multi ionization-
D1 IEED] 10723 ~11/1 TVEYF U & chamber system for BNCT
iR E N L %Eﬁ:matﬁ%%ﬁ
_ . 7Y b= OEFLIZHEIT 72 E R
D2 | &WEXK 10/31 ~ 11/4 D 1882010 RIB IR T O EBR R BRI a
L—Yarvya— Ko
Dinh Thi USA Effect of oxidation temperature on ph
D2 Luyen 11/1~11/6 7 X B A IEEE Sensors 2010 Conference | sensing performance of iridium oxide

electrodes
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Grade
AR

D2

D3

D1

D3

D2

D3

D1

D2

D2

D2

D3

D1

D1

D2
D2
D3

D1

D2
D1
D1

D1

D1

D1

D3

Name
EA:]
g Bt 53

Ak
(Lee Young Ju)

PS5t

S

N

Janvier 4l

[WEREEY

]

Haryono
Setiyo Huboyo

Park
Seungwon

Liew Fong
Fong

HLI ]

ARETHA
APRILIA

NEs
A T B A
7= it
(Lee Young Ju)
NN
A= IR
LN YN
i) M
Zang Linge

& NsA
(Lee Hyunyong)

Pl 4t

SEHIECE

Schedule
H#%

11/5 ~ 11/14

11/6 ~ 11/13

11/6 ~ 11/13

11/6 ~ 11/13

11/6 ~ 11/14

11/6 ~ 11/15

11/7 ~ 11/15

11/7 ~ 11/11

11/8 ~ 11/12

11/9 ~ 11/10

11/10 ~
11/12

11/10 ~
11/12

11/10 ~
11/12

11/10 ~
11/12

11H13H
11/14 ~ 18

11/14 ~ 18

11/14 ~ 18

11/29 ~ 12/3

11/29 ~ 12/3

11/29 ~ 12/4

11/29 ~ 12/4

11/29 ~ 12/4

11/29 ~ 12/4

Destination
1156
USA

T A HAKE

USA
T AN HAKIE

USA
T AN B AKE

USA
T AN HAKE

USA
T AU A ARE

USA
T A HAKE

USA
T A HARKE

USA
7 A A ARIE

Singapore
VUTER=NV

Hk R

Bl

Bl

FRUHR
fl 1Ty
filita iy
PN

NI

KB
ALIBE T
ALIBE T

ALIBE T

ALIBE T

ALIBE

ALIBE T

Conference
Pt
19th Topical Meeting on The

Technology of the Fusion
Energy (TOFE)

19th Topical Meeting on The
Technology of the Fusion
Energy (TOFE)

19th Topical Meeting on The
Technology of the Fusion
Energy (TOFE)

19th Topical Meeting on The
Technology of the Fusion
Energy(TOFE)

The52th Annual Meeting of the
Division of Plasma Physics

52nd Annual Meeting of the

APS Division of Plasma Physics

52nd Annual Meeting of the

APS Division of Plasma Physics

19th Topical Meeting on The
Technology of the Fusion
Energy

Better Air Quality 2010
Conference

%51 A2

537 M EI B R Y R Y

7 & (ISNAC2010)

537 W E AR Y R Y

7 & (ISNAC2010)

2010EcoBalance International
Conference

FE21 NIRRT A
55 7 G R EAE AT e 4%

3rd International Congress on
Ceramics

3rd International Congress on
Ceramics

3rd International Congress on
Ceramics

7T A - KA R 27 0

F&

75 A2 - KA A 27

i

7T A= - MR AR 2T I

F&

7T A - BRAEAE 27

&

I

7
=2

Presentation Title
JEFAEH
Divertor design and simulated

experiment for the biomass-hybrid
reactor GNOME

Development of SiC/SiC composites
with high thermal conductivity for fusion
reactor

Improvement of proton collimation
system for measurement of spatial
distributions of fusion reactions in an
inertial electrostatic confinement device

Analysis of tritium behavior in the
atmosphere near the water surface

Possible trigger mechanisms for
the Double Tearing Mode nonlinear
destabilization

Heating scheme dependence of electron
density profile measured with AM
reflectometer in Heliotron J plasmas

Density dependence of alpha particle
confinement in the LHD type helical
reactor

Development of the lead-lithium high-
temperature ultrasonic velocimetry

Presentation about air pollution and
health effects , indoor air pollution

y-Fe,0, D 1) F- 77 23l A 4 kil i o 4
ﬁﬁﬁ

A facile strategy for improvement of
selectivity and fluorescent responses
of dopamine-binding ribonucleopeptide
sensors

TVFE VR TEIZHTHARNAT T
97 EREBTR R T F R OBEEKED
W% N M HAE I 5E

TEHUN

T4 —ENVIEEIIB S RER[ERS
X O K @ LES i #r

THHR DU

Influence of grain size on thermal
conductivity of SiC ceramics

Irradiation effects on interfacial stress in
SIC/SIC composites through differential
swelling

Influence of fiber weave on proportional
limit stress of SiC/SiC composites

LATE #2351 5 OXB ASIC L 5%
FoN— VAT A VP ORI & K
ANVHNTFGARIZBTL a i TFHL
A D D EMRATE

iU NE S

AN F ha Y JICBU ARSI

A“%&%mwtfﬁyﬁﬁﬁﬁﬁﬁ
JE 53 A s

iﬂJk/fZL/( IZ@J RUEEEER CiAD

AL RE R BT B G RS O Z2 1

G A EHl

DNAND |} 1) F 7 LW RATEHINC 6D <
BRI EIFRRET & B ORI
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(‘gade Name Schedule Destination Conference Presentation Title

PR 24T H 115% TR JEFHEH
i - 7T AT - BEAEFRE27H N, 7)) v FEEE S GNOME IZ B
D2 ﬁ”ﬁﬁ@lﬁ 11/30 12/3 *Lm%fﬁ 515% LA IN—% %y":%‘l’
Origin of the nonlinear destabilization
D3 | Janvier JfH 12/6 ~ 12/9 BRI &%éﬁ;‘?‘CNRX%Tj?&? O(I)ln of the double tearing mode and
mechanisms

20th International Toki

o o g . - Remote collaboration system based on
D3 12/7~12/8 Al (::logfgre;lcl/e /(%)20 IEL S the monitoring of large scale simulation

20th International Toki

1 . o Density dependence of alpha particle
D1 Bl HE 12/7~12/10 Aty gogfgre;l ?/e /(%)2 O il eI - confinement in heliotron reactor

20th International Toki A new gyrokinetic Vlasov code on high

. N e performance architectures towards
D1 | Paul Hilscher | 12/7 ~ 12/9 =y gogfe;e; ﬁf /(%)2 0 ] -1 multi-scale turbulence simulation in

magnetic fusion plasma

b = 51 - Ao AR PLHIVIENME%Z S > APOBEC3G &
D1 [ & 12H8H A 2 (BMB2010) APOBECSF > H i FE HE AT
D3 Liew Fong 12/14 ~ USA Pacifichem 2010(2010 52K | Development of ribonucleopeptide-
Fong 12/20 T AU AERE | EEbE ) based fluorescent sensors for dopamine
D1 | AL 12/14 ~ USA Pacifichem 2010(2010 B2 AP | Highly conductive ionic plastic crystals
12/21 T AN HARE | EE LY S based on fluorohydrogenate anions
D2 | K 12/14 ~ USA Pacifichem 2010 (2010 32X | Insertion and release of a big sphere
12/24 T A HERE EBLY SR into and from a cylindrical vessel
. w7 | Effects of side-chain packing on the
- - 12/15 ~ USA Pacifichem 2010 (2010 3¢ K- . :
D1 | ZHEF A 0% f 1o 200 Lo 2 formation of secondary structures in
12/23 7AVAERE | L Sk protein folding
. v | Effects of heme on the thermal stability
s 12/17 ~ USA Pacifichem 2010 (2010 32 A . -
D2 | /hEEHK 12/91 72 H AR | EE A %) ;)Iflitl);srecsytochromes ¢ : Theoretical
N o s sy qe sy | RORPESRAR AN B 5 50a AR
D2 N e gl | BRI 2R S T B B Y S 2 L= Y 3
v
. . Highly conductive plastic crystals
P China The 3rd Asian Conference on . . .
D1 | BARKEM 1/6 ~1/9 i Molten Salts and Tonic Liquids with the different HF contents in
fluorohydrogenate anions
Bakr Arby 2y e ok e 7 e | Simulation of the back bombardment
D3 | Mahmoud 1/11 ~ 1/12 WL BT %gg@\'ﬁl BRI - 5 E 5h effect in dispenser tungsten-base and
Abdel Aziem LR lanthanum hexaboride cathodes
35th International Conference
vy . USA and Exposition on Advanced A comparison of helium effect on
DL /B 1/23~1/29 7 A1) A 4% E | Ceramics and Composites swelling between CVD and LPS SiC
(ICACC'11)
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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 31 RAs and 2 TAs were appointed. Among these, 6 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

RABHIZICHT AR 32 TRTEROPFHEEL, DTOFBEHEICLVSLOBERICLIVEML, 540
BRI TREGZ 2072, FRIC M0 b O %2 KRR AL TR L7z, 3£3-3,341RT L9 ICRA31% & TA24,
ZBRH L7z, 20N, FeRIREEEAG I X 5 RAOIRHIZ64TH 5.

SBIIAIDY |pUOININP]

FEAGEERE 4 TE H 25 Al S A ET 100 s
1. KGCOE7uy =7 bADOEHWE

2. BB LFEME U TOEREERE LR oFs
3. BRAROFRLE & AL EFF B
. BFRgERR Mi
(WAEERUCO VT, #4 (RZHD T DY) 2EH) <
Table 3-2 Application form for GCOE-RA / %£3-2 RAHZEE
Applicant name
HIEEH KA
Research plan as RA
(Relation to GCOE Program 3
should be given.) ﬂ
e

RA & L CORFFENE

(B GCOETu vz b D
BHH & FEA)

Comments by advisor

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

uoiowouy abupyax3 |ouolpuIBiY|

given.)
fREH O)ﬁﬁﬁ
(D3 O 35 £ |3 27 Ly S A D -
Eﬁéﬁ*?mﬁﬁﬁ bEEA) e
Signature (advisor) Date of signature %é
B BN o
Publications and others (Write the following items on separate A4 sheets of paper in order) E.]T §_
(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. 5
Authors (same order as publication), t1t1e journal name, publisher, volume year, first page to last page c
(2) Presentations in international conference En
Note: State oral or poster presentation, “with or without reviewing” S
Authors (same order as publication), title, conference name, presentation number, place, year, month, day
(3) Presentation in domestic meeting
Note: ibid
(4) Others
WEZEERT (DL DT HIAE (A4) WL, i) . >
() LS (RE - Ml - 70y =574 ¥ 7 bat) >
A O A i 2 WS A _8
E;ﬁ@a‘?)éi%ﬁ“, Eﬂﬁ‘](ﬁ&&(%%ﬁ&m(ﬁ&ﬂ)%ﬂ)b M5, %fi&m(ﬁ&@é@bi%ﬂ%&%f%é%)0)0)311 & iRA S
Fad G LRl Catil), M, Biiukass, }%m’ﬁ FBIAE,  BHIAE — i =S
(2) EBRSHICBIT H5EHE (DEE KA — O AL, AT uE) >
a5 GRS L — O TRk, BHEHICTHR), 8, %é‘?%l,t K%, O, BREET, EHH o
(3) WWPEE -y KRY WA%'? BB
(2) Lfl—oftcid
(4) Z OMfFRCF I
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Table 3-3 Appointed RA List
(D1, D2: April 2010 - March 2011, D3: April 2010 - February 2011)
% 3-3 RARAE—E
(D1,D2 3 FM21E4 8 ~FK 2253 A, D3IIFR215F48 ~F22%2A)

Hourly unit
price (Yen)
e i) .1 (FH)

Grade Research Subject

MET—~

Department

7 x5 3

Fundamental Energy

Crucial importance of translational entropy of water in

I AV — FERERL

Science i Kenichi Amano biological processes: Statistical-mechanical analyses 2,500
hveowens | S eeescsskomtes tev-omk
EIPAEAET
Fqndamental Energy Tsukasa Mashima Structure and interaction of RNA aptamer with prion protein
Science R 7N A YERAEE ZNEWRT ZRNAT 75~ — D HA 2,500
IRV F — FERERL A o RO K OH AR e
Construction and evaluation of photosynthetic membrane
ggigggglental Energy D1 Ayumi Sumino protein assemblies on a DNA nanostructure 2500
IOV — MR e ok g/%g’%ﬁﬁ%ﬁ%*”m L7 6E I 7 o8 7 B AR o '
Z
Statistical thermodynamics on water roles in the functioning
Fundamental Energy Kenji Yasuda of transporters
Science D1 J P 2,500
TR OL 3 — LRl ZHEHE] J?l‘;j‘giga?i‘—@ﬁﬁﬁ%\éﬂb:ﬁUE)ZK@?&%UK]%TZ)%
al ZJ ] Ju
’I*Ij‘nehrgyi Science and TakaakiKoyanagi De\ll)gz(liopment of' predicdtion model for ‘g%e §trength of silicon
echnology D1 i carbide composites under neutron irradiation 2,500
TRV F — IR AlRAZ BALEESEHE A bR T T T SRIET 0 E 700
g?l(;(;-yEgcviier;)crémental b3 Kousuke Hara Xi%;}llganism of phase transformation during mechanical 400
«\ S oI g ) . )
s TOHER B e A=A NI ¥ AN B B IR
Socio-Environmental Mo!ecular. mechanism of wood_p.oly.saccharide pyrolysis
A for improving the product selectivity in fuels and materials
Energy Science D3 Seiji Matsuoka production from biomass 1.400
\\ -~ — A . H-n . - ; ’
S e v e A= KBS A = AORRIRIZI A H 10 & L7 AH SR 5
b T U NV T DG IR
Analysis of sustainable energy supply and demand systems
Socio-Environmental in pasture area: A case study in erodes of inner Mongolia,
Energy Science D3 |'WuYin G China 1400
. § u Yun Ga . e N . ,
I AN F—Fh& - BR HENE T N ORE X2 B B FfEnl fE e AV F —
A Lo T
—F IV K A DY R 1 T—
Soci g A proposal and practice of a method for accustomation of
ocio-Environmental - . . N .
E A ; . pro-environmental behavior by awaking chances in daily life
nergy Science Saizou Aoyagi 1 lation i K
] N " D2 W and loose relation in computer networ! 1,400
S e e U BRI B2 ERREL ¥ 5 4 ¥ O® 2 VD%
2 & 2 BRIRIFLRATE B L IR R &
Socio-Environmental Efficient use of industrial waste heat for residential heat
Energy Science D1 Shota Higashikura | supply 1400
:igrr)k F—tha - B EVEE DN itﬁ%;%%f?ﬁ% FIE L 7 B ARGR B A AG 0 s @A LS B 5 '
BiFt Fin
ISE(I)lgﬂ(;-yEgcviié;)crémental Waste management analysis for developing and tropical
AN F_dpa . g| Dl |ArethaAprilia County 1,400
A = B IR O R R 1 ENC BT 2 B LI O 54T
Fundamental Ener Statistical thermodynamics on interactions between a protein
Science gy D2 Ryota Kodama and heme or ATP 1400
=t )P N S - = W, 3
- ANERBA BUTEN LB KOAT P ORI 5 i
ggigggglental Energy D2 Yueh-Tsung Tsai | Development of organic solar cells for next generation oo
% R QLR AW N RUADL R '
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Department
g

Fundamental Energy

Research Subject
MET—~

Study of ion temperature and plasma rotation by using CXRS

Hourly unit
price (Yen)
Rer [ Bl (F9)

Sci Hyunyong Lee in Heliotron J
cience D1 . 1,400
E )I/:\:‘—%Wiﬂ’i S ‘kﬁ% ’\‘]) 7+ b U v] L:H 5 BRI A B L B4 4
A VIREE R ONT T A = [l i i A 4 DT 58
Fundamental Energy Rvo Iwaoka Elucidation of the reaction mechanism of deamination
Science D1 my o enzyme APOBEC3F 1,400
T AL F— R =l B BE7 3 LR APOBECSF OBl o ]
Fundamental Ener Development of remote collaboration system for large scale
Science gy D3 Akihiro Sugahara | energy simulations 1400
TROUF— LR 5 I KBEBIANTF =T 23— g eIz ombEit '
[FFFE S R T D OREEE
Zinc finger protein-mediated organization of biological
gl{ndamental Energy Hongmei Li macromolecules on a DNA tile
cience D1 . N R 1,400
Iff\)l/%:‘—%%ﬁ]'i = ﬂ’lﬁ V:/Z7/f :/77_&?//\7E%fl\beDNA7/fﬂ/_t’\@
= RS 51 DAL
Research on radiation measurement technique for
Fundamental Energy . . development of new nuclear energy system and application
Science D3 Taka:nﬁ Yagi of neutron field 1,400
T — IR SARRE TUCIET D) S %7 A M0 7200 O B e 12 B
LWEgE & kR B2 BT 55 H
Fundamental Ener A study to develop high functional electrochemical device
Science gy D1 Ryosuke Taniki using fluorohydrogenate ionic liquids as electrolytes LD
TR L — LRl A NEL ] 7)1/113/\/{ Fovyzt— M+ Ak xEREE LTH ’
e W E AL E TN A ORI 2 6%
Estimation of the behavior of tritium in the environment
based on compartment model and assessment of
Energy Conversion Toshihiro Shibata sustainability by hydrogen cycle analysis using tritium as a
Science D3 |, . tracer 1,400
S Y i IR T8 A Y NEFMC L BRHER LY T AR T
We, bUFoaz b b—%—LF BREWBRFHTICIED
< Fift ] BE ST
Development of procedure for evaluating fatigue strength
Energy Conversion Kouichi Yokota properties in lightweight alloys metals toward lightening
Science D2 practical machinery 1,400
TR LR Bk~ SRR 10 LB 6 ORI P50
Studies of interactions between advanced plasma facing
Energy Conversion Kenzo Thano components and high energetic ions in the divertor
Science D2 simulator 1.400
v ,
TR R PR i BRI 7 4 /S — 5 BRI 513 2 06 7 7 X xH i
WEBMIANT T L OMBEERICET 0%
Energy Conversion . .. A study on advanced control of transient fuel spray
Science D2 H1rol:1azu Koiitpa combustion 1,400
TR IR hBE— S RHEC 2 MBS OO 5 HE B8 B 5 5 B
. Study of beam-beam fusion reactions in an inertial
gg:;cgey Conversion D1 Taijyu Kajihara electrostatic confinement fusion device 1400
TR E RN e S A0 TEPEEEN CAORAIIBIT 5 ¥ — 2% ¥ — Al 225 @l ’
= B RIS OWE5E
ey Seenes o Kazuokj ggriggSiftreascture behavior of advanced ceramic matrix
Technology D2 | Toyoshima " 1.400
.\ S AT - e ) .
Nuclear Engineering Study on mathematical modeling of boiling phenomena and
(Graduate School of Yasuo Ose establishment of numerical prediction method for multi-
Engineering) D2 ) phase flow 2,500
TR i WS L5 0 B 7V I & BT TS B 2 B
R T2 7%
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Department
g

Nuclear Engineering
(Graduate School of

Research Subject
MRT—~

Hourly unit
price (Yen)
Rer [ Bl (F9)

[ D2 Yuuki Sato Compound semiconductor inSh for photon detector 1.400

v—— e (AR InSh O 3 Btk B~ Dl i ’

B Lo

Nuclear Engineering Study on the chemical separation of actinide elements in

(Graduate School of Kazuhito molten salt system for the advancement of partitioning and

Engineering) D2 | Fukasawa transmutation technology 1,400

TARSER W GBS O R AL SRR T o T 7 F = Fo

JRFA% LA wEeyin: 205

I(\Iélggigti ngicrﬁti)egli r:)gf The high energy particle confinement included in the

iineating D1 Yoshio Masaoka | nonlinearly collision effect with the Jf simulation e

TR Bt S 1 Oty 3 a2 b= 3 YIZX B IMBHE IR Z G EHET A ’

Nuclear Engineering

(Graduate School of Takaaki Fuiii Advance of boron neutron capture therapy using nuclear

Engineering) D1 L reactor 1.400
N X H - N o ’

TR HEH BT I F S AR O AL

JEFA% T AR

Nuclear Engineering

(Gr?dua‘te School of Emi Yamakawa Study of new type scaling FFAG accelerator for ADS

Engineering) DL e T B 2 i SR SE B ) 72 978 scaling FFAG sk 2 1,400

AR SER) = OIS

JETAZ% T 2B

Department

¥ ¥

Table 3-4 Appointed TA List

® 34 TARRE-E

Work description
N

Hourly unit
price (Yen)
e e B fffi (F9)

Fundamental Energy

Assistance of Advanced Study on Fundamental Energy

Science D1 Yuto{I;ogu et Science 1,400
TRV F — SRR AR TR L — IR SRR % O B B

Nuclear Engineering

(Grgdua.te School of Jiao Lifang Assistance of Seminar on Nuclear Engineering

Engineering) D2 . L R S S 1,400
JETA% T AR B
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I Research and Planning Zero €02 Emission Scenarios

VFUFRE

I. Research Activities WfZEi% )

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

(Institute of Advanced Energy) Satoshi Konishi and Yoshiyuki Watanabe
(Research Reactor Institute) Hironobu Unesaki

(= AN F—FERZER) AR —, FHEE R, & 4, Utama Nuki Aguya
(T AV F—BLR5ET) AT Z, PR
URFHAEERPT) TR TS

The purpose of the study is to develop an integrated analysis model to plan scenarios for a zero CO2
emission society in Japan as well as in the world by 2100 based on socio-economy data and technology
information provided by the Advanced Technology Cluster. We have focused on a zero CO2 emission
electricity system in Japan. Furthermore, the importance of CO2 absorption and storage by using biomass
was confirmed for zero CO2 emission energy system scenarios in the world after the investigations and
analysis of existing ones. The detailed study products are shown below.

AIFZEIE, 21004FEF CICP O LI v g YT ALNE -3 AT ADORELRERT 5 72O 2RI E S ifge 7
T AL TITHI TV B HAT B L O SREETIEOWFRETH - KRR Z OMORFTOMIERRICEIE, Yo
IV UVIANFE -V ATAYF )G ERESTAZLEAHNE L, BAB X OHEIZBIT S 21004 12 Bk
IR AR 2 HIB L 720 7 ) T O EZTo 72, HRICBWTIRE N Y AT AT 55 %2475
7. F MRICBWTEBEFOX LI v Y a y T ) FOGHIEIT, N < AT ERbRE R - B
HMi O EETH B L OFERER7.. BRN L REMEREOMEILTOLB) TH 5.

(1) Our energy scenario study is reported and discussed in energy scenario
strategy meetings started from 2008 with scholars from universities and
companies.

ER20FEREUEESENDARELESCIRIF— - VIV A BRESSEMELIRIVF—
YIFVUFICDOVNTHRE
We held two energy scenario strategy meetings in May and December respectively in 2010. In the meetings, we
reported and discussed the feasibility of a zero CO2 emission electricity system scenario in Japan from resource,
technology and economy aspects. We also have joint meetings with Kansai Economic Federation to exchange
ideas actively on future zero CO2 emission energy scenarios in Japan.

IANVF— - VF)FHMBEESEZ5H, 2HO R L, 2100EFco¥urIyra vy&HYF)
FIZOWTHm AT, TOMELEFE 2 TEI, BFEB X OHMWETE2 S 2 ) FOFEBHEMEICOWT
WMt &A1 -o72. 72, BWRKFEGAS L EKRR 2RI TERARE 21T 72,
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(2) The roadmaps of energy technologies are completed cooperated with Advanced
Technology Cluster
BRERARISAY EXAULTIRIVF—HEMICEATS0— RY Y JZERR
We discussed feasibility of nuclear technology and development plan of nuclear power in future, in Japan with
nuclear technology group in GCOE program. We also discussed future promising biomass energy technologies
with biomass energy group in GCOE program.

ST 7N — 7 LRI BT B A B OFEBI RN & HARIZ BT 2 5158 OB AT I DV Tk
Zirolz. 72, NAF ATV =T LILE LA A< ZHE B OFF ROV TR 2T 72,

(3) Energy scenario analysis framework
IRXWF—=IFVFDOITIL—LDT—I%ER

In most existing energy scenario analysis frameworks, least-cost optimization models are used. But we
proposed an optimization model with least accumulated CO2 emission in our GCOE program. The results show
that in recent 10 years from 2005, the electricity generation cost will increase, but in the long-term viewpoint, the
electricity generation cost will decrease comparing with the cost in 2005. Finally, some key topics are picked up
for future study.

IANF =Y AT LADTL—LT7 =27 L LT, ZLDETNHPIA MM L) &#E{LEZIT-> TV 525,
GCOEWZBIFB 7L —27—27 L LTHRIOBLREINE L R/MET 2 L) HEIC L) Radfbzfro72. %
DR, TZI10FEIFTAMNETH L0, BEMEAZ2 2 R _MBILREIHHET T VO TIIERTN
Bl BB I EIRBEENL R L, SHOMETTREPFES L SN/,

(4) Discussion of carbon cycle R&EY 41 7LD

We focus on emission source and absorption source and the carbon cycle between them, because zero
CO: emission need not only to reduce emission but also to absorb emitted CO.. Furthermore, the increase of
absorption capacity, shift to biomass energy and biomass-CCS technologies are also discussed.

¥orIvya MLZEPEEERIRO—T, ZRICRE D COMNALETH S Z Lpb, FEAEIR & WIGE
DHMBLPENEDOMORFETA 7 VO 2O TWD, S HIIRINEOH KRS L UNA < X OREA
DY LN A+ CCSEMET LT 5.

. Interdisciplinary Group Research 2 )V — 7WiZih ik

The 7 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
January. The detailed reports will be summarized at the end of March, 2011.

R T T IV—TI T TCENEFNICOWTREE 72 EEM AL 7 "L =4, Yoy
YarvIANF—IZHT LT TR T o7z, WIZEDOHNEIZOWTIE, AiE8HICBITAEEY VR
T AT, BRINMETH BT AERMERTHREL. /2, SHRIZIEHEFLLTELD A,

Il. International Energy Seminar H¥TZANF—¥3IF—

The following seminars were held.

AAEEIL, TiHOEBIZ AL - IF—% L7,
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(1) 8th International Energy Seminar #5/\[)lGCOE = )V F—+ I F—

Title :

1) Overview of Engine Combustion Research at the Swiss Federal Institute of Technology (ETH) Zurich

2) The Energy Science Center of ETH Zurich: Towards a Strategy Development for the Swiss and Global
Energy System

) Fa—1 v R LTRRFIIBITET VT VIRBENIZE OB

2) Fa—) v bHBTHRFIANVF—FFL I — A ABLP T BNV IZANVF - AT A
DHRMEFAFENZ T 1T T

Speaker : Prof. Konstantinos Boulouchos, Swiss Federal Institute of Technology (ETH) Zurich,
Aerothermochemistry and Combustion Systems Laboratory
Date : April 21,2010 *Fpk224E4 H 21 H
Place : Kyoto University, Faculty of Engineering Building No.2. 1) Room335, 2)Room 101
FAHPRE L AE 2 566 1) 335 5%, 2) 101 5%

(2) 9th International Energy Seminar %/t GCOEZ A V¥ —+t 3 F —
Title : Thailand Climate Plan toward 2050 2050 4E(Z[0]\) 72 & A @ HERIRER{bx 5
Speaker : Nattapong Chayawatto, Ph.D., The Joint Graduate School of Energy and Environment,
King Mongkut's University of Technology Thonburi
Date : October 22, 2010 “FE 22410 A 22 H
Place : Kyoto University, Faculty of Engineering Building No.2, Room201
TR L8R 2 5 fE 201 5%

IV. Scenario Strategic Research Committee T RIV¥—3F Y F - BRISHIZE S

The committee meeting was held two times, as follows:

1. (21st, May, 2010) The zero CO2 emission electricity system scenario proposed by scenario committee
and its resource and technology constraints were presented. A discussion related to the proposal was
held.

2. (10th, December, 2010) We discussed the energy system scenario proposed by our scenario committee
from the viewpoints of economic performance and stability of supply until 2050.

TEOIANVE— - VF ) SIS EREL, V) AMERESOEE 2 BN LERR AT 72,

BN 2245 H21 HICHEL, YT A REZBRVRIEL-X0 I —R VBN AT LTS )4
EENOEWE - FToORBEMEEBAL, T L CERLR 2B o7z,

BEANEPR224E12 H 10 HICBfE L, TR VF—MGI2onT, $I2 20504 F TORFEN:, T AL F—qit
R EMEDBD S L7z

Photo 4-1. Scenario strategy meeting on Dec. 10, 2010.
EHA4-1. FK22F12B 10 AEEO I RILX — - 2 F U FHBEHRS.
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V. Scenario Research and Advanced Research Group Joint Meeting

¥F ) AW - BOEERERE 7OV — T H R &

In this fiscal year, we, the scenario planning team, visited KURRI (Kyoto University Research Reactor
Institute) to discuss with the experts on nuclear power plant about the detailed schedule on decommissions and
constructions by 2100. Also, we invited experts of biomass energy from cutting edge research team to discuss
about future energy supply by renewable energy sources.

GBI, Y FVFTN=TRA YN DREROS 2 FH L, BRZREZ T, N A~ A7 V=7
POMEEZ T FIVA TN =T IHEL, Sl T — 7 ke Ty, v h ) A RGED BMUEEISE L 7.

VI. Joint Meeting with Student Groups L7V — 7L DANMNIER

In December, 2010, we had a joint meeting with the student delegates to exchange ideas and to learn from
each other. Students in Uji campus joined in the meeting using the LiveOn web system. Through discussions
over more than 2 hours, each group presented its own study topic clearly but also gained an understanding of the
studies conducted in the other groups.

VR 224E 12 HIC, P V—TREZLEVF VI REEOEREHELZHE, WL BRAERZITo72. FRIC
WAHHA I LiveOn Web Y A7 2 2B LU TEM L7, RFETO2RFMARY) OBRRIRE T4 A Ay v a itk
D, £ NV—=FRHSDOZNV—THIED TN ONWT—JBIEL, o 7 IV — T D520 THHfEL 72,

VI. International Cooperation < V) 7 Wf%E B ui %

The scenario committee joins in the activities of the SEE (Sustainable Energy and Environment) forum made
up of Southeast Asia countries through the GCOE international cooperation committee. We carry out joint energy
scenario analysis in the South-east Asian region together with researchers from these countries. Furthermore,
we have constructed good cooperative relationships with China, South Korea, the EU and Australia, and these
partnerships are helping us to ensure that our global energy scenarios are reasonable and realistic. In January,
2011, we visited the University of Technology, Sydney, the CSIRO Energy Centre (Newcastle) and the University
of Melbourne in Australia. We introduced our GCOE project and energy scenarios, and exchanged ideas actively
with the scholars in Australia on key aspects of regional and global energy scenario construction. Both sides have
shown a desire to continue to develop a long-term collaborative relationship.

WEREAZBUCHE 7 V75 E 208 LTSEE 7 + — 5 AGEICSH LG 7 ¥ 7 o o 3
F—yFU AL CHEGEZEEL VTS, T2, PE, REZE UK, FMNEEEZED, &
PR MR S ) AEEEZHEEL TS, P23 1L HICEMNO Y F=—Hiflik%:, CSIRO (F#Fffl¥ T3
WHEHA) TAVEF -tk ¥ —, ANVREV P REZFHHIL, ZAVF—TF ) F 2O TEALHE, ERHINE
2T, BHod#Ez5E LT 7.
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Photo 4-2. An academic visit to the CSIRO Energy Centre in Australia in January, 2011. £ %
M4-2. FE23%51BDOFEMCSIRO T XIL¥—+ > 2 —HEFROHM. 1

.

(;D*.

Advanced Research Cluster
REMARISAY

I. Energy Socio-Economics Research T3 )V¥—4E2x - BFEWE I N —T

(1) Drastic Improvement Measures of Energy Efficiency Incorporating Production,
Consumption and Waste Cycle
K& HE - BEY I EB U IRIVF—HEORFINER O
(Institute of Economic Research) Seiji Ikkatai
(REFIEZERT) — 7 Haah

SAIIAIPY UDI0asay

Research Target in FY2010 “Fh& 22 4B o> H #E

Based on the research outcome 2009, the tables on the drastic improvement factors of energy efficiency g%g
by classifying end use service, would be refined and the potential of energy efficiency improvement would be @ g '
quantified. Also, the policy measures would be explored. §

SR 21 AEBEORIGE TR L 72, o H&ICER L T AV F =R OMRARNEE T RETEIC 220 % BH gﬂ
AR L EBMERIIONWT, BhblHELZNL L LB, TNETNOGHIZOWTHETREEOER{LE 3
fi9. 7, TANVF—ERAEBEO 2D OBEETRIIOVTRET 5. >

Research Outcome  AFZEI R T S
1) Table of joint improvement of energy and resource efficiency g

B - AV E - OB AW R BERD 5 HHR O & 5 L ok

2009 tables have been refined and improved by analyzing additional information on factors of energy and = 3
resource efficiency improvement in the end use service on “transport’, “food”, “heating and cooling”,” g
power , “access to information” “lighting” so on. The potential of energy efficiency improvement on each (§;
sectors by classified above fields by 2050, has been quantified by referring a research result by Dr. Julian -
Allwood in Cambridge University.

o

TR - TAVE—OFM L (B8] TR [ ] [HERIG] TR 28, S0 EEZms o %g
RELKGLT, eNEiied7200FE - THAVF—OHBEREEZHOL2IIL, TORKIT L ORED 3

WHEMRELEZ LS 2L TERERITY F LD 2VEERAELZEE X, TORDE LR LUE
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Moz o, ENEFNOSHICBILABHAOERN 2 ANV F—E2HEFTT 5 & & 512, 20504F F
TOIZARINF—3ROYWHEREEOEEAL 21T R o7z, B, ERLiZHzoTE, 77y IKFD
Va7 TV y Nl S OFZERCESE D i - BE L L.

2) Policy measures on energy efficiency improvement
HR - AV F— ORARWNEE 2 X5 720 OBORT-HEOWGET
There are many factors related with energy efficiency. We have practiced a variety of policy measures
which improve the efficiency based on the existing examples.

FREOEIR - LAV F —RROMAM 2 OBEW RYEE IR EZ S DEEDG Do TEY, Thbz
LEOT NN D B 72D D) L BORTFEIZOWT, BAFOFH 2 IR 217 7% - 72,

. Solar Energy Research KX T A NVFXF—WE TN —TF

(1) Improvement of Efficiencies of Organic Solar Cells: Development of Materials and
Novel Design of Device Structure
BRXEE hOSNFR(LICHITF T~FH LULTEIORRE & RFEEDEET
(Institute of Advanced Energy) Takashi Sagawa
(= ANV F—HTAW2eRT) N1

Research Targets in FY2010 “Fh& 22 4E EEAfF 78 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 and designed and evaluated novel device
structures in FY2010.

BT ROAREBERGERIIT LY 4 7OKREEMTH Y, BEL DRI OMA ISR N — A
REHEM LY, BE KER 7VFv 70, BIOKaA o= Vv by a— VAR EZ R L
BAHEREND L. RIFIETIE, ZBILRZOHIRICO RS L) R AREBR K EBOESELZDOEL
RIAEBEICH | ZHe T LW RO B SE & E TR o %ET - &K - FHili 247 - 72

Research Plans and Achievements fffZE51 10 & J 5
We developed donors such as polythiophenes and acceptors of fullerenes, which are consisting of active
layer. While design and evaluation of hole transporting layer with polythiophene nanofiber have been
explored and the construction and examination of single-cells were performed in the FY of 2010.

SRR 224E L, REE AR T AT A T2 VDN F—, 75—V UV EOT 2Ty —DRSEE, K
VFFT2rDF ) T 7 AN=00%5 R VROt - EBTWHEZFHEL, SNhooME% i
WY v IV VORI T &Ml 2 4T 5 7.

1) Molecular design of donors and acceptors for active layer

WHREE FF— 7 775 —osTikat

Novel donor PCDTBT and acceptor PC1BM have been prepared and applied for organic photovoltaics
(OPVs) as alternatives for poly (3-hexylthiophene) (P3HT) of conventional donor material and (6,6)-phenyl Cs1
butylic acid methyl ester (PCs:BM) of donor. Improvement of 5.6% of power conversion efficiency using glass—
ITO/PEDOT:PSS/ PCDTBT-PC»BM /TiO«/Al has been achieved by 1.2 times and 1.4 times enhancement
of the short circuit current density and open circuit voltage, respectively as compared with those of the PSHT-
PCe1BM system.
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AHREHE KR RO =M e LTRRFFLTELERY GAFIVFF 7o) (PSHD) R, 7
T —MBTHD 6,6)-7 2= NVCq 7Y VBAF VI ATV (PCyBM) D& 7% 5 K+ — PCDTBT
BXUOT 2% 7% —PCuBM % HI\WWTC, # 5 A-ITO/PEDOT:PSS/ PCDTBT-PC;BM /TiO/Al %5 7 %
V&M AN T, EAE BT EE (PSHT-PCaBM R D 1.214%) & BIREF (1.44%) OBIRIC X 525105 5.6%
xR L7z

2) Development of materials for hole transporting layer 7 — Viii% g FA EL O B % E*ﬁﬁ g
We prepared electrospun nanofiber composed of regioregular poly(3-hexylthiophene) (»» P3HT) with -
poly (vinyl pyrrolidone) (PVP). Composite electrospun »» P3HT-PVP shows homogeneous one-dimensional
fibers confirmed by SEM observation (Fig. 4-1. e). After the selective removal of PVP, fragmental »» PSHT
fibrils were observed (Fig. 4-1. f). This result indicates that phase separation of »» P3HT and PVP occurs
during the spinning process in the range of sub-micron scale. Both of the emission peaks of 7» P3HT film
and 7» P3BHT-PVP one were observed at 1.9 eV, which shifted lower than those of the solutions (2.2 eV).
Lowering the electron transition energy was brought by the densely intermolecular lamellar packing of 77 ;’T;g
P3HT in the solid state as compared with that of the solution, in which the solute dispersed homogeneously. @ %
Further development of hybrid cells using the electrospun »» P3HT-PVP nanofiber as a hole transporting g
part is underway. §

BRARFECLIALIFALF 25 —KRY) (3-"FINFFT7xV) rP3HD ERY (= )rEny
FY) PVP)OHBEETF /) 7 7 A N—%VEM L 7. » PSHT-PVPHEEF ) 7 7 A N— 338 % —kt7 71
W=z LTHBY (M4-1. e), PVP O A% BIRWIZERZ T % &, o PSHTHEMEO W 23BIZE S L (M 4-1. 1),
BRI AROBE T PSHTE PVPIIY 7 I 70 v A7 — VCHAEE L TWAB 2 EATRE N7 :hr‘o@ﬂ&
INARY IV EFEIGANRT S VHh S, rr PSBHT B X Uy PSHT-PVP 7 1 )V L D% 7'51: 7 (19eV) |
BHROE—2 (22eV) LD HEZANVF AT T FLTWELIZ bR oTz i iﬁqﬂf/\%ﬁ}%tf
WBEDHT7ANVAELTEIMET H2EDR LI A LF 2T P3HT%¥I§J$®%%‘%&%< FARD I
FUrAMEESN, BTEBORIAVF L2 b0 L2000 Ebhs. ZoMFEZF—LVFr )T
ELTHHLZEN 7Yy FEVORBEEZBAREBLTYS
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Fig. 4-1. Photos and SEM images of P3HT: (a) Chlorobenzene-methanol solution, (b) cast film of P3HT-PVP, %E
nanofibers of (c, €) P3HT—PVP, and (d, f) P3HT. om 3
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(2) Evaluation of Interfaces for Solar Energy Conversion
IRIVF—EIREEEZ IO E & Z D5
(Institute of Advanced Energy) Tetsuo Sakka, Kazuhiro Fukami, and Yukio H. Ogata
(= AV F—B T2 (EIET R, WRAE—BA, RBEFA

Research Targets in FY2010 ~F-h{ 22 4F BERF 78 H 22

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 understanding of
the relationship between surface plasmon resonance on microscopic metal surfaces and semiconductor
electrodes. We prepare gold nanostructures by using porous silicon as electrode for electrodeposition, and
investigate their surface plasmon properties.

PARIZ X BT AN F—DOBELAD HVIMEFAT RN F—~OLEWR T, SRR RGBT %
TAHILPEETHL. ZOX) pBEMBE 70 AR HOLH LIRS IR E CEBESNS.
ARBFZETIE, WVOLHRRE 2 FF 0Bl 2 Uil i 2 Al 7 o e XIS X Bl s 5 2 &, TomMh <
D5 C RGO, & 2 5Pl 2 58 2 BIsE L CHEMRMINIRIIER ST X — 5 2§l % 720 O FEBERA
WMV AHIE R HEEE LTWwA, AERIF, Ril7 7 X T 2 I0G & LEEERE OMB 2 a5 2 &
zHEEL, ZILHY ) a v 2HEME L TEOMMME 2 FRL, €077 XE V2 #~7.

Research Plans and Achievements HFZ25] 18 & 5
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We investigate the surface plasmon properties of gold nanorod arrays formed by electrodeposition within
porous silicon. Porous silicon used in this study is prepared by anodization of highly doped n-type silicon in
an HF solution containing an oxidizing agent. Porous silicon prepared under the above conditions has the
pore size of ~100 nm in diameter. The gold nanorod arrays are obtained by electrodeposition of gold within
the porous silicon template. By controlling the anodization time, porous silicon electrodes with different pore
depths are obtained. Using the porous silicon electrodes with different depths, gold nanorod arrays with
different length are prepared by filling the pores. We investigate the surface plasmon properties of the gold
nanorod arrays by surface-enhanced Raman spectroscopy.

The electrodeposition of gold proceeded preferentially on the porous silicon surface and the pores were
still empty when a solution containing HAuCls and NaCl was used. On the other hand, the pores were
completely filled with gold when using a solution containing HAuCls, Na:SO3 and Na»S:0s. As a result, we
succeeded in obtaining gold nanorod arrays as replicas of porous silicon. The gold nanorod arrays with 300,
600 and 900 nm length were prepared by controlling the depth of the porous layer. The measurements of
Raman scattering were conducted by using the gold nanorod arrays with different lengths. The optimum
length of the nanorods was 600 nm for surface-enhanced Raman spectroscopy of 4,4  -bipyridine using a He-
Ne laser (I: 633 nm) as the incident beam.

ZILET ) A RGRIEME L, ©o Z X VERL-SMMEEORT T I XE VT EZRRS. B
LAl 2 & te 7 v BEH P CEIKPIn B > ) o VB % BB b3 % 2 & T, JLEDR 100nm O FLE Y
IV ERERT S, ERLAZED ) a v 28RlEmE L, B> 2L ) &0 EfT, £/
Ty 7 LA RS 5. F7:, Z2ILEEOEAZ BRI CHEL, Ho5hs48)7 /70y FREEHIET
. fgohizgr//ay F7 LA 2w CRIEM® T ~ ViU X, F/ sEakoRmn 77 X
E VIOV THRETT 5.

ZLEv Y arveEBEmE L, BHLEMEELT V) v ADE 5054805 X TEMD > E24T) LD
PR CONT I AESR L 2 ), JLNOFESEST L v, —F, HALE&EE, Hmig> ) v L e F 3
BEF M) AR R580ZR/EHCEEILNTOED > EMEITL, ZILE Vv #=8lE L
GEF/uy T LA, ZILEYY) avoEA2HIMITL5Z T, oy FEA300, 600, XX
90NmDEF /0y F7 LA il 5205 TEL. Zhbngsr /7 ay F7 LA 2, 633 nm D
hENGHET4,4" -E ¥ ) ¥V ORME®RT ~ Y EELIEZIT-72L 25, 6000mOES 26T 548+ /0y
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(3) Design of the Artificial Photosynthetic Enzyme Driven by Solar Energy
KIENEHRATHASHERDOER
(Institute of Advanced Energy) Eiji Nakata and Takashi Morii
(= AV F—B T2 %) mHS%HE], K #

Research Targets in FY2010 “F)i% 22 4E EEffF 22 H 42
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 FY2010.

EE, BAVREIAVE—O—2THERERITANT—OAMFHANKRE LHREEL2->TBY, MY
DHAERINREINDHENED RALF T AN F—~OBEEAM I, Fze KBtz AV —FH > 27
LELTHIFHINRTWAS., 22T, HPONRERICB 2 WHEEHRBREZEM L - AT AR AT 20
Mz HigL, o ANF—2FH L TRILL % it 3 2 CERE R 4+ * > ¥ — ¥ Ok - 1ERZ 175
TW5h, JCEEE G 3 ¥ — B 2E4 5720121, 1) KBt ieEds D7 v 7+1, 2) EL%
WEFBEICIYRIFESIEL e ABEOEEPLETHETS [V —2=y ], KRU3) HT ¥
TFPOARESNLEILE TS 2T 2 (435 -], 2RSSR EMELL
T sz, IRFETI, BECGHBLSN-ACESREZER L, REBEOIEfLiSEMA L LT
{DNA%Z [VVL—2=v ] ELT, THNEEZWRILL, DNARNDZ 7 = U IEEZBRILT 2HEHITH 5
Ru() $81k% a7 v 7] L LTiGtL (7 v FF - b —2=v b| HEKRZIER L7, FEHK22
R, WEEE CoORREZIMEE L, /ER L 72 Ru(l) 8541056 DNAAS, WTHDERRGHC X ) IEFLES8E L,
DNAZFEH L2 IEfLik 2 %% 3% k7 vy 7 -V b—a2=v M| HEKE L THIETAZLZ LD
FERNMCMGE L T & 72,
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Research Plans and Achievements A ZE5110 & 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(I) (Ru(II)) 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 (Fig. 4-1. (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. The details of the observation were experimented,
that is, the cathodic photocurrent under different O2 concentration was conducted. As the results, the
cathodic photocurrent was observed only under O2 existence. In near future, we will realize the detail of the

mechanism and finally we would like to construct the light energy induced artificial enzyme (Fig. 4-2. (b)).

GEM 1BV T Ru(ll) $5K % 154 L 72 DNA H CAHLBRMLIE 2 /ER L, WHDLIRS TI2B 1 2 LB
B il L 7245 R (K42, @), BV — FUERINEPHER SN TE Y, Rudl) s E4i DNAZS [J6T ~
FF-J)b—2=y b HERELTHEIETAZEARBEINTWS., Z0OH Y — FEERSEZ LV EE
KT T 272012, R MBBIBREICBTL 7V — FEBHRICE 2R L. TOKE, VY —FEE
MIBEE, MOEPOBTHEEZNMES T TR LTV EHEBW L1 o7 58I OFEMZ RE
THELBHIZ, DNAWIEFLEEEZ X D BRS¢ 5 Z LA REZ £ 9 I DNARYI 7% & 2 ik L T &,
AL OIS 2 il 9 % (4335 —¥ | 2SS H1AEREMET S (K42, (0)).
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Light energy induced artificial enzyme

Fig.4-2. (a) Schematic representation of cathodic photocurrent generation along the DNA duplex, which is immobilized
on a gold electrode. (b) Schematic illustration of light energy induced artificial enzyme.

4-2. (a) £FH LICEFEL L 7= Ru(l) #{# {281 DNA H CHEBLEOBIREER .(b) KEBABRHEF X > 4 -t OER FER.

(4) Development of Electrode Material for Secondary Lithium-ion Battery
UF 9 LA 70 ZTREMEEITEIORRE
(Graduate School of Energy Science) Takeshi Yao, Mitsuhiro Hibino
(AN F—F2igeR) V2 HEESLE

Research Targets in FY2010 ~F-h{ 22 4 B 78 H %2

For effective use of renewable 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. To develop iron oxide electrode material, it is important to during both charge and
discharge.

When Li is inserted into y-Fe:O3 electrochemically, prolonged potential change is observed after the
insertion. It is considered that this phenomenon reflects some continuing crystal structure change even
after Li insertion. In this year, we inserted Li into y-Fe;Os electrochemically, analyzed the crystal structure
change, then tried to make the diffusion behavior clear.

FATREZAVF =R R2MEHIENICN—7) vy FHEBESERHBEO 201, BT AL F—
BELEMDERRMHRZ 2ERBY AT LOEENE T > Tnb, SR, ZoEkEoc I 2
OIS, VF T LA L VEBOBEBMEE LTRECHRFINA TS, SRR EBOREICIE, 7T
BIFICHEIIBITL) T 7 2OWBEEEZHALNICTHILIIEETH 5.

7-Fe:0s \E IR 72, BMEEIC L CTH REEMICHE DY BUALIT2HL03BIHMI NS, ZOB%
X, VF U ARAEIEED, yFeO:ORMEENEIT S LERTIHIIEZLONS. FHFER,
y-Fe0312Y) F 7 A % i AME LB O EOREELZ @I L, )V F 7 20WHEHEHLMIT LI L E
Higx L7,

Research Plans and Achievements 7711} & 13
Tetrahydrated iron (II) chloride was dissolved in an acid buffer solution (pH 5.5), and stirred for 36 min
at room temperature with O, bubbling. By this treatment, y-FeOOH was precipitated in the solution. The
precipitate was collected by suction filtration, dried and thermally treated at 200 °C in vacuum, then y-Fe:0;
was obtained. Li was inserted into the obtained y-Fe;Os; by discharging at a current density of 0.1 Ag.
The amount of inserted Li was estimated by integrating the current, which correspond to x=1.5 in terms of
LixFe;Os. After the Li insertion, the circuit was opened immediately.

XRD patterns of thus obtained Li inserted y-Fe;Os; were measured by using CuKe radiation (Ultimai IV,
Rigaku corp. Japan). The tube voltage and current were set to 40 kV and 40 mA, respectively. XRD patterns
were recorded from 25° to 135° in 26 at a scanning speed of 2° min'. The XRD patterns were analyzed by
the Rietveld method using RIEVEC program. In the analysis, the crystal structure was represented by space
group Fd3m, and the occupancies of Fe at 8a, 8b, 16¢, and 16d sites were investigated. In addition, it was
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assumed that the atomicity of Fe was constant before and after Li insertion, and that contribution of Li can be
ignored.

XRD profiles of samples for each elapsed time were well-fitted with the pattern obtained by the Rietveld
analysis. The site-occupancies for 8a, 16¢, and 16d sites were obtained from the Rietveld analysis. For each
analysis result, the occupancy of 8b site was less than 0.01, so it was considered as 0. In the process of the
electrochemical Li insertion, the occupancy of 8a site decreased and that of 16¢ site increased. After Li
insertion, the occupancy of 8a site increased and that of 16c¢ site decreased gradually with time. Fe occupancy
at 16d site dose not so changed all over the process. At Li insertion process, it is indicated that Fe moved
from 8a site to 16¢ site, and then it is suggested that Li is inserted at 8a site and Fe is pushed out from 8a
site to move into 16¢ site. After Li insertion, it is indicated that Fe returns from 16c¢ site to 8a site, and then
it is suggested that Li moved from 8a site to 16¢ site from the behavior of Fe. From this point of view, it is
considered that Li prefer 8a site to occupy kinetically, on the other hand, prefer 16¢ site thermodynamically.

FRAE WL CpH % 5.5 ICFHHE L 7238108k () AKBEHIZ 0. A F B CTHFE L y-FeOOH Z AT H & 172,
B % o dfE, W1k, 200C FLZE T T2, BULEL$ 5 2 L TyFe0s % 1372, WIZ, y-Fe:0s,
AB, PTFE#E&70:30: 3 TRALCTIEHME L, xHE, ZEBICLiSE, HEEAKICIENIA Y V2
BIFHICIZLICIO, /(EC+DME) i 2 i L, =tV 21K L7z, E@BmEE 2T, HREN (ca
3Vvs. Li+ /L) 2O BREE0LAS THETHILICL-T, BRALFMIZ) F a2 AL VT
v AR AL B OREHI O W TR B OIRE T, XRDBIEZ M K LT 72 BIRICIE CuKe #% HI W,
40KV, 0 mADHTT, 2052575 135°F T, AF ¥ Y AE¥—F%22° /minTHEZTo72. Boh/z
XRD I EREH 126 LT, RIEVEC7H 2 F A% vy, ZEEEIZFBmE LTY — bV ME 24TV, &
A MBI LD EERZRD:. ZOLEHOKBREI)FILHTATEEDLRVEL, VFTLD
XHDOEPF~NDOFGIIHHTEX L DL L.

a4 MOFKEAFIE, VF T ADHAENELL DI L2V KRE AL, RERFGEIC X D 3
L7z, I, 16cH A4 FPoSEAERIE VF I ADOMARDPE K 251 L2 HNL, KREEEIZXLD
WALz 16d¥ A4 FogbhARIE, VF T AIARRIEIEAEEABROEN o720 8bT A FOgkh
AERZ)F LA BT L0z R L7z, ThO6DFERLD, VF v a0 E 84 MICH
AEN, ZOBRI6CICBEITAIEAVREND. U F 7 2THERMIIE a4 M EELTLDIIH L,
BHFWICLEELRYT A MI16cTHDL I LEZRLTWHEEZLND.
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(5) Nanoprocessing with Femtosecond Laser Pulses for the Development of Efficient
Solar Cells
EANEXEGEHRREDOESHDT = L ML =300y I VT
(Institute of Advanced Energy) Kenzo Miyazaki, Godai Miyaji
(= AV F—B T2 9ERT) HiR e, =R

Research Targets in FY2010 ~F-h{ 22 4F FEAF 78 H %2
The goal of our study is to establish a new way of nanoprocessing with femtosecond (fs) lasers that should
contribute to the development of efficient solar cells. The study was concerned with (1) the fs-laser ablation
experiment for semiconductors under different environments to see the applicability of our physical model of
nanostructuring, and with (2) the high-order harmonic generation (HHG) with fs laser pulses to understand
the molecular orbital responsible for the nonperturbative nonlinear interaction.

AR K EMEED 72007 2 5 MY (s) L—H =Tty ¥ ¥ FEMoMz HIWE LT, RO
W7e%479. [1] ReZ2BFEREFICBV s L —F =X 2 PERKRHDOT 7L — ¥ 3 Y EEETV,
WSSEA L F  WETR O BR 2 N9 5. [2] BRI L — 9 — OV 212 X BRI 520 5 DR
AP FEE (HHG) 1B \WT, IERIRINE 241 9 ER 401l 2 BRI ICHRR - I § 5.

Research Plans and Achievements 785118 & 5 5%

1) The fs-laser ablation of Si, InP, GaAs, InAs, and GaN was done in air and water. The results have
shown that two types of nanostructure are formed at low fluence around the ablation threshold, one
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of which was fine with the period of d ~ 150 nm, and the other was coarse with d ~ 400 nm. The fine
structure was preceded by the coarse, and its area was extended in the irradiated surface with an
increase in laser shot number. The observed nanostructure size was in good agreement with the
period calculated with our model.

2) The HHG from aligned molecules was observed with the pump and probe technique using fs-laser
pulses. We have successfully developed a new technique to reconstruct the HHG distribution around
the molecular axis, demonstrating that HOMO predominantly contributes to the HHG from N. and
O:. In contrast, multiple orbitals, HOMO and HOM-1, were observed to dominate the HHG from COx,
which leads to an inverted signal phase in the time-dependent HHG.

1) Si, InP, GaAs, InAs XU'GaNIZDoWT, K& RAP Tl L —HF—7 7L —2 3 YEREZITV
F M (d~ 400 nm) & S E (d~ 150 nm) O 2FEE O W F /SR SN D 2 &, Big I HBEIC
TAiT 528, ROVOVAEOBEME ORI S, ZTORBBEIZIL 2w &
AL F /S REPRII A CHE L CEETVTHIITE 5.

2) fsL—H—Rr7- - Fu—7%EEHCTHEN \%ﬁ’QODHHG%(ﬂUELK H—5FHiH Y © HHG

AT T A T L, No& 025015 5 OHHGIC B 4 iE (HOMO) 253
WCHFGLTWAZ ERMH L. T/, COUZDWTIT, 4&<&%H0M0kH0M0¢@@&@

STHLUEADTHHG IS L, ZoOfi %, HHG O IRE 5 OS5 2 2522 L.

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

AKEZEHASHEY Y I ORMEEEEDRAMRE
(Graduate School of Energy Science) Rika Hagiwara, Toshiyuki Nohira
(= AV F—FERFER) AR, B PRZ

Research Targets in FY2010 “F)i% 22 4E BEAfF 72 H i

Crystalline silicon solar cells currently hold more than 80% of the total solar cell production. Since they
have high conversion efficiency, high reliability and low environmental impact, they are expected to be mass-
produced and widely used all over the world in the future. However, the cost is rather high for conventional
production methods of solar-grade silicon, which is the most important challenge for the silicon solar cell
industry. Thus, the purpose of this project is to develop a new and low-cost production method of solar-grade
silicon. We focus on the electrolytic reduction of SiO: in molten CaCl.. The plan of FY2010 was to develop a
faster reduction method using SiO: powder as feedstock.

fndoh (ARG - ZH00) 20 a2 Y REEE, BEORGEMAEROSHIU EZ o TEY), £
E, SRR, fuiﬁﬁﬁ"’l&z‘)‘ W7z, GRORBEENE - REE LB L Tl ksl 2 i s htun
. AL, EETIEHRANLETFEOEE VICL - THBE 22 KEEMMA ) 2 >~ (6N-7N, SOG-Si)
@ﬁ*ﬁﬁ‘g‘ﬂ’%‘Té&& GROLEMRGHRCEINT VD, AETIE, HRlCaCl.iTD YY) 71 (Si02)
DEMEITCE HO72H R 2 KGR ) a2 Y REEZHET 52 L2 HIWE LTWwa. Pl 224 1X
MRV AEHRY Y Ty ZRE LRIV MEL, ShZzEMETT LI L TTar20mE bz
L7z,

Research Plans and Achievements WFZEET M & B
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Silicon powder was added to SiO: powder to enhance the electronic conduction. The mixture was pressed
into a donut-shaped pellet, which was then attached to a silicon rod (Fig.4-3). This (SiO2+Si) pellet was
successfully reduced to silicon in molten CaCl; at 1123 K. The reduction rate was increased to 1.5 times faster
compared with the pellet containing no silicon powder. 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.

BENZEBOLOCHEI) AV 2RI AITHERML, ZOREWE F—FVIRIZxXL vy MELT
viyarvay FIZELAGEROBEEZ L2 (X43). ZOBEMHZMHH L THE#CaClaH (850C ) 12



BWTEMBEITLZEZ A, /')3/’\ki-:7—ﬁ§ﬁ7:gk%ﬁﬁ; L7z, ®ICHEEIR, %*/'):r/}:ﬁbl]
LABWGEERTHIEICm EL. Boh/zv ) arofEs GD-MSIZX ) 547 L2fEE, £ D
AR L, HARE (— D — ﬁﬁ@ﬁlﬁ%fﬁﬂ&ﬁh%héﬁ)%imtfw% ENGh o 7.

Fig. 4-3. Photographs of the SiO: contacting electrodes; A donut-shaped pellet made from SiO: powder is fixed to a
polycrystalline Si rod.

R4-3. R UAERMRI VAL DREME N —FVIRICXL Yy MEL T VOO FICEEL 7-E8.

(7) Frequency-conversion of Mid-infrared Laser Pulses for the Material Analysis
HEgthZzENE UhFABREFL - —XREOSE&E(L
(Institute of Advanced Energy) Takashi Nakajima, Yu Qin
(T AV F—B TR IS B, Yu Qin

Research Targets in FY2010 *Fh¥ 21 4E EERfF 52 H A

Since the wavelength range directly available from a single free-electron laser facility is rather limited
due to the technical reasons, extending the available wavelength range without costly devices 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. Toward this goal, we must know
the temporal property of the KU-FEL pulse and optimize it, since the frequency-conversion efficiency is
crucially dependent on the temporal property of the pulse. The research targets of this year is to setup the
auto autocorrelator for the KU-FEL pulse, and study the propagation property of the high energy short laser
pulse with a controlled transverse mode in a Kerr medium.

1 2oOHMET V= —[iZh, oM 2 L OTEXLEEBIIBRONS 20, MHTEEESZIETFS 2
LIRBAOBRETHS. GCOEFuY s b LToEA DB, UFEFOMRIEEESL —F—
(KU-FEL) (238 L 72 EA SN 2 M35 2 L I2h b, REEAFIZ OV 2 OB ARG
5720, NVAORMBEEEZWNEL, Thiziklbss I e EBEETHL. REEOHEZ, 7OV AFHI
D7zHOHCHBHDEERZMA LTSI L, BXO, HIESh-mmE - BEL —F— OV 20 JEE
2R 2L TH 5.

Research Plans and Achievements 75T} & J 3

The autocorrelator we have setup is an intensity autocorrelator (IAC). This type of autocorrelator would be
enough, for a moment, to measure the temporal duration of the KU-FEL pulse. The thickness of the nonlinear
crystal (AgGaSe;) is 1 mm, and we should be able to measure the pulse duration down to the few hundred fs.
The IAC, however, cannot provide information on the chirp (temporal change of laser frequency) of the pulse.
The standard techniques used in the optical wavelength region are FROG (frequency-resolved optical gating)
and SPIDER (Spectral phase interferometry for direct electric-field reconstruction). Unfortunately there is
no convenient photodetector available for the mid-IR pulse of KU-FEL, and accordingly we cannot directly
apply the FROG or SPIDER technique to obtain the information on the chirp of KU-FEL. If we employ the
frequency-resolved autocorrelator (FRAC) instead of intensity autocorrelator (IAC), we will be able to obtain
some information of the chirp from the fitting of the autocorrlation signal at the expense of more complicated
experimental setup and accuracy of data acquisition. Fig. 4-4 illustrates the representative signals of FRAC for
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a 1 ps pulse duration but with different chirps.

As for the propagation property of the high energy short laser pulse with a controlled transverse mode in
a Kerr medium, we considered the use of superposed Gaussian pulses. The idea is to use the Gaussian pulse
with a smaller diameter (beam 1) to induce the filament, while the Gaussian pulse with a larger diameter

(beam 2) serves as an energy reservoir to supply energy to beam 1 when the loss occurs thorough ionization,
etc. The idea works, indeed, and we can see the improvement in terms of the length of the filament.

o DA LT 7- HCHBNERIE, CHMEACHBEEETHS. 0y 4 7o HCHBNEREE L,
HZKU-FELOW R ZME T 51235 TH A, T 5 AgGaSe2 #i i DEAIZImm TH V), FHk
ARSI Imm Y72 ) 370 FETH 2 2 &h 5, ReHTRAEL100fs £ To 79OV AR RIS 58 T d
L. LHLads, BmEACHBIE CTEFvy—7 (L= —JFEEOrMZ L) OfFHE CidfmsZ
EMHRZ . 2V AT O WT O 2 T E 15 212, LI R TEE H v 5 b FiEIZIZ FROG
R SPIDER 7% & 7%3% % %%, KU-FEL ® WIS RIS Cldli Y 2 ZHE TR Rz, ThoFidhiz 3 I
WS Z ek, BREACHBORDDIC7 ) v OaHCHBZ Huviud, flEkEes—
FHWAHT X D BRI 225, Fr—TICHTAEREDL2BERINGL LKL, H44i127) v
SRECHBES OB 27T, K440 T 25 AR 1ps T 2 O TR H CAHEE 51
—THLHN, 7V IVGRHCHBES R F v —TFTOREICL > TREL BRL LI ENGNL.

BEE — N2l & N7z @R B EG OV A OIERIPEEZMIC O W T, EREbE T T A -0 %%
ATCHRMNT L2, BhEbETIAE—LLI1E, V—LFORLL 200 AV —Lr2EREbE]:
C—LDZ LT, BOPNEHRE—LNTATAV M eBHREL, BOKERE—-L2E3FEO/NEHR Y- LTl
AL A VF A EZMET 2O TIE WAL ER 72 FHEMEITFEEY T, A7 AE—2%
FEREDEDILICESTT7 4 7 AL MOFRkiEEACE L7z, TOBRE, P72 M2V ZAD
JE#E=Re A4 4 — (lidar, light detection and ranging) |2 & 2 KRJGEHRDE=7 1) ' F 4 EIZHIBHTETH 5.

8 84 8
[}
ﬁ 6- 5 6 5 6
£ = £
m ® 1 ™ -
E 2 52 .
=] 3 3
Z 0 0 0
g - 0 1 -2 -1 0 1 2 -2 -1 0 1
Delay (ps) Delay (ps) Delay (ps)

Fig. 4-4. Illustration of the FRAC signals for (a) Unchirped, (b) linearly-chirped, and (c¢) quadratically chirped pulses
with a 1ps duration. Note that the IAC signals look identical and the difference can be seen only in the FRAC signals.

X4-4. 77U THEECHBESOH. @QF7>Fv—7F, OEEFv—7, ©=ZkRFv—7 (WFhH/IL ZXEEEIET
1ps). XBREBHCHBESIR—TH3Y, 7V I 9BECHEBEENHICEENFRSNS.

(8) Development of Energy Materials by Use of MIR-FEL

hFEABHSEFL—Y—ZRAVEIRILF—HEBERHAR
(Graduate School of Energy Science) Taro Sonobe
(Institute of Advanced Energy) Toshiteru Kii, Kai Masuda, Hideaki Ohgaki
(= AV F =R ZER)  BEIFBARAR
(T AV F—BT0P580T), FAIHRIE, N9 B, KIE3EH

Research Targets in FY2010 *Fh& 22 4E B 78 H 2
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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.

Fa O V—T T~ A4 7 aFmBEEZ AT T4 F¥y v 7TRERO T RV F =32 Pk
A L CR IR B A B 2 Bl A L, dlRsMEE R A L —% — (KU-FEL) %MW 724H o JE
AR B X OKEERE VO T EZHEET S EHIEL TS, BAEICIE, BV A, B s
F— WENEEOFNAHET L —F—2 AT B TRBOEIR LY 7~ Y EELOZL TEBER 2,
Z OB BLEIIORERIEOZL L, WAL —F—ihi2Ic L2 7+ PV I A vy ADEH S
L5HDIZOVTIRILTOANRT MWIZ X BB THEDOZALE LT 2 % CTHRTIRE) OB % S5
T5.

Research Plans and Achievements 75T & 15

For the above purpose, we successfully developed the microwave based microwave based ZnO thin film
fabrication process, and material evaluation system upon KU-FEL (Kyoto University Free Electron Laser)
in wide-bandgap semiconducting materials such as TiO:, ZnO and SiC. In addition, a mid-infrared free
electron laser (MIR-FEL) facility has been constructed for energy science in Institute of Advanced Energy
(IAE), Kyoto University. Lasing at 12.4 u m 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 4 m has been achieved for the first time in May 2008. We have also started to
install several analytical instruments coupled with FEL for the development of next generation solar cells and
artificial photosynthesis system through interdisciplinary collaboration. We have already installed a cryostat
system for measurement of photoluminescence (PL) with He-Cd laser (325nm/ 442nm) at low temperature,
and have started to measure a PL spectra for TiO,, ZnO, and SiC. 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 and artificial photosynthesis system.

PR 22 4R EEIZ < A 7 T INEC X A RALHESN I T Ok A DR A EMT 5 & & 12, KU-FEL % FIH
L7z BAbF 7 v, BRALHiSE, SV avh—"4 FEDOT A FXr v 7RO > 2 7 2
AL L2 BTIRE LTIy 3r b2l 7 B s i & B 3% 7 78 & 37 LA E o & FE Dk i Ee
MAEEAT LI LT, HFRFIRO/NIAHET L —%—jtii% : KU - FEL%Z %K S 872, 200843 H I
W12.4 4 m TFELSSIRAZ B L, 20084E5 HIZIE#% K 13.2 u m CFELfufl %8 L7-. ®iZ, FELXt%
AW TKRIKRBEEREZREL T2, KL AV X — SR AR %2, B5RHoEENZEZ @ LT
B%ET % 720 OFAEA DG S 1, He-Cd L — % — (325nm/442nm) % G & 3 2R CTOPLZ HE T
LI2ODEHEEZ SAFAY y PHBRCHEB L Tw5b. R, ~A 7 g X 2 ki ok i
R T 2 2R T A, 72, RO TIRE L ETOMEERICEIRL, FEL% W TR RE) &
BTIREOHMZ AL, WA KEBEROAIEZINT 726 F B X OOKFE B2 )V OG0 5H 5 3 O i
SEREE R B R G L2 A LA Y AT A DORNVE & v o 725 i 2 Bt B I 2 HEE T 5.

(9) Preparation and Evaluation of Quantum Dot-Sensitized Solar Cells

EF Ry MBREBEUXIZE RIS & 55T
(Institute of Advanced Energy) Yoshikazu Suzuki
(A F =B THW7ERT) SRR

Research Targets in FY2010 V)i 22 4E EEffF 22 H 2

Quantum dot-sensitized solar cells have recently attracted much attention as promising next-generation
photovoltaic devices. Up to now, metal chalcogenide semiconductors, such as CdS, CdSe, PbS, and PbSe,
have received interest in this application as visible light absorbers. However, wider application of these metal
chalcogenide semiconductors must be restricted because of their toxicity for human and environment.

R MR HERORMARBRGERE L CERH ST 2EF Fy MIBREEBICOWT, BRI
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EPOGRMWHFIRI DL %\, JECd, FFEPOROFH L WHELREZIREL, &1 Ny MHEEORE HEil 2 5
B35 & 12, TORMEGZAT.

Research Plans and Achievements A ZE51TH & J 5
In FY2010, we have succeeded to prepare SnS- and SnS;-quantum dot sensitized solar cells. As for SnS-
sensitized cells, energy conversion efficiency of 0.24 % was obtained. The energy conversion efficiency was
improved to 0.30% by the hybrid coatings of SnS and ZnS.

YUTNF I A —=F—=DOSnSB LSS, F KT CEREARET Ny M) 2SBIEF ¥ o REICHEES

R Fy MERKEEROERICEII L7z, SnSHIERKFEL T, 0.24% OJEHABA LA G SNz
SO, InSEELIZA—T 4 YT THIEIZEN030%E THET LI LATE

. Biomass Energy Research X f ¥R AL AINF—WRITN—T

(1) Characterization of Biomass Resources for Biofuel Production
BL2DINAFAIAERDINA FBENDFIEL
1) Characterization and Potential Evaluation of Various Biomass Resources for Biofuel Production
Tl 2 DISA < ZAEROFEAL L N A FREANO R T ¥ 2 v v OFFili
(Graduate School of Energy Science) Shiro Saka
(= AV F =R 2eR) W B

Plan and Achievement in FY 2010 V% 22 4E B O 511 & B e

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.

INA A DI PEZIHEA DN F < ZGIRHBFIHRETDH 5 0°%, T DRED RO N D3 A FBEHC
KRELSWET B, ZITARBIETE, Hic DN, F < ZGROEFNIFEZREL, ZhThonNA +
R ANZD o 723 FREANOLEBAN DR T > v X VW] ST 5. AREREIL, MEEICT] Sk, f 4
DNA AR ZAGFROL VA=, ANIvvu—2R, YTz, HilET s X BRI 2% & oLk
WZOWTERGSTET R, TOMFERFEEEZHONMI L. /2, ENHOERERSIDVH A DL F <
ANHHIBREE BB R Y ¥ ¥ — R s ik e g L7z,

(2) Bioethanol INA/#AI%./—)b
1) Ecoethanol Production by Acetic Acid Fermentation with Hydrogenolysis from Lignocellulosics
TEBIK - BERRRERE - RFELREICL B ) 7 ) va—Ahs5nTaxy ) — VAR
(Graduate School of Energy Science) Shiro Saka, Haruo Kawamoto, Kazuchika Yamauchi
(AW F—RHER7ER) B B, FTAREEHE, LN —BE

Plan and Achievement in FY 2010 5% 22 4E & O F1 1] & Kl
Compared to starch and molasses, lignocellulosics are difficult to convert to ethanol by yeast. Therefore,
innovative technology for ethanol production is highly anticipated for lignocellulosics. A two-step hot-
compressed water treatment process coupled with acetic acid fermentation and hydrogenolysis was thus
proposed to produce bioethanol from lignocellulosics. The various products obtained by hot-compressed
water treatment, such as monosaccharides, oligosaccharides, their decomposed products, lignin-derived
products and organic acids, were found to be used as substrates for acetic acid fermentation in the co-
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culturing system of Clostridium thermoaceticum and C. thermocellum. Consequently, hot-compressed
water treatment with Japanese beech (Fagus crenata) and Japanese cedar (Cryptomeria Japonica) woods
resulted in 94 and 87wt% substrate yields on wood basis, respectively. In acetic acid fermentation, these
obtained products were found to be effectively converted to acetic acid by its co-culturing. Produced
acetic acid was found to be converted to ethyl acetate, and then, to ethanol effectively by hydrogenolysis.
Based on these results, our proposed process would be a good candidate for 2nd generation bioethanol
production from lignocellulosic biomass.

BER DIRERINK R EBERIC X B % ) — VEEET O & 21X, REFHRIRPE L, W ey ) —
NVEGEEAT L 3F A %\, 2T, ABETIE, MESURKLBIZ XL 5 7/ )b a — 2 2 Bl T
R & HER R E R X OKRFEAL R Z AR DL Z LX), fEk: e R THREFHRRDIREED
R, ZRALRFEHIEIIROE, F#laT sy ) —VAET O 2OV THEZEDTNS. TF
ORZER) & AF (BHEEM) OMESKUIIC XY, ZNENARMNRX—ZA T B L 8T HE %A HE &
LChHINT& 7. 7, BEEREF LEICB W TIE, Clostridium thermoaceticum & C. thermocellum @
REREH VLI EIZLY, HiEORZ 534 I, FEEHOBSHEY, V7= HRY, HRRERESE
DB EFHTE LT LD, EBICAFONMESOKLIERE 2 BE & U CHERRFSEE 217 - 724G %
90% LA b D e HABGN R CREBICEI I N DL Z EDHL N o7z, B 512, BON-FERERIE, BB
FIUANDILZTIVALB L OKFAT I L D ERWICT Y ) = WANERTE DL T LATRSI N

2) Prospect of Nipa Palm for Bioethanol Production
ZNRYIDOEDONA F LY ) — VERE T O A DS
(Graduate School of Energy Science) Shiro Saka
(= AV F—F2F7eR) B EW

Plan and Achievement in FY 2010 P 22 4EEE D F1 ] & B

The current study was initiated to characterize various parts of nipa palm to establish whole utilization
of this biomass as potential raw material for fuels and chemicals. Nipa consisting of frond, shell and husk
was chemically characterized for cellulose, hemicellulose, lignin, starch, protein, extractives and inorganic
constituents. The total chemical composition showed that the cellulose and hemicellulose contents
were in the range of 28.9 — 45.6 wt% and 21.8 — 26.4 wt%, respectively. The hemicellulose was rich with
glucuronoxylan. The lignin content was 19.4 to 33.8 wt%. Starch, protein and extractives were also present
in a significant amount from 2 to 8 wt%. Additionally, the ash content as an inorganic constituent was high
from 5.1 to 11.7 wt%, consisting of the major inorganic elements being Na, K and Cl with minor inorganic
elements of Mg, Ca, Si, P, S and Al Overall, nipa palm could be exploited as lignocellulosic resources for
fuels and chemicals.
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GAEREIX = v Y Y Ok & AL OILFHB T 2 4T, AR L E RO L L ToRT ~
VaVERE L. = o8 I EE, Bk, NRELLER SN, E o ofbEK It v e — X,
ANIbVE—R, VT, TUTY, ¥ URTE, MG, EBERESTHol B E—RAEAS
La—2FFNEN, 289 -456F %, 21.8-264FE%OHPHTHY), ~Ikra—2|2iEF v
s FR S UPEEICHEETSIEPWSN otz 20 72 v EEI3194-338ERE%TH Y
FrTY, FUNRZEBIXOHMBERSEAF LRI -8ERE % TH o7z, S5, BEESTH S
JRAME5.1- 117 E &% & e <, FHoE LTNa, K Cl25, BlEsE LTMg Ca Si P, S
AIDSHAET 52 LRSI R o7z, TNOORELS, WHRBRERLLEREREEDDDOY) 7 ) &
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Fig. 4-5. Bioethanol from nipa sap and other parts of nipa palm.
R4-5. Zv/NBRROZODBIMELPSDNAF LT L2/ —IVERE.

3) Development of Highly Efficient Bioethanol Production Yeast Using Protein Engineering
7 R BTN TFREIC L D ERHENA Ly ) — VA RERER OB
(Institute of Advanced Energy) Tsutomu Kodaki
(=4 F—BUT20E 580 /Nl %

Plan and Achievement in FY 2010 ¥ 22 4EEE D F1 ] & Bf

Since xylose is one of the major fermentable sugars present in lignocellulosic biomass, the efficient
fermentation of xylose is required to develop economically viable processes for producing bioethanol.
Although a few xylose fermenting yeasts are found in nature, Saccharomyces cerevisiae is used universally
for industrial ethanol production because of its ability to produce high concentrations of ethanol and
high inherent ethanol tolerance. However, native S. cerevisiae can not 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. By introducing the strictly NADPH
dependent PsXR with the strictly NADP+ dependent PsXDH, the more efficient xylose fermentation is
expected to be observed, probably due to the full recycling of coenzymes between the mutated XR and
XDH.

KRENAFTIADONAF LY ) =V ERENRIERET 57201213, 2078t A IIBIT5E
BEACRLETH 525, KRB TIE, Fou—2ARBEBED Y 7 B T NTE %2 w7 i
RUREOUEZ T, TOHK, TOUEMELBHBIIVEEATL I EICX )N, < Ak
DEELGRRETHLIF IO —ADPLDEMERLY ) — VEEZHIBELTWS., Fo—2[_#ITBW
T, ¥F—LBbBMEO—DOTHLF ) M VEKEERE XDH) OMEEREREEZ LR T L2 LI
D, KENAFAPLOTLY ) —VEERZ LA SELZ LT TR LTS, Z22T, b9 —
OOFEEMHETHHF YO —ARTEEE XR 12OV, ¥ XV ETHNTEORTHILLLHVwLR
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TWEHETH HMAFRNEREZ T, MiEREREEZ LW L 2R OER 2R AT, T O
B BAEROXRTIE, #iiE%E L TNADHB X O'NADPH D% w5 Z KL DIZH LT,
NADPH @ A e AN ARAE L 72 RXRDVERIIEI L7z, S 612, 2O0HOLERZBEATLHI LI
0, BEREESTAER I VUEE SN OOMERICH I Lz, BIfE, T CTIER LY 2 — I VFsERE
DEFLCHEHTH S Z EBHS D E %o T B NADP+HIZZEEIAE L 72 XDH & filA AT, R
(Saccharomyces cerevisiae) (ZBEATFHIIC I VBB EIEL I LICLY, BhdTy ) —VEEDOER)
FxHIEL TV .

(3) Biodiesel KA/ FF«1—EIL
1) New Biodiesel Production Process from Oils/Fats by Supercritical Carboxylate Esters
MEEFR A VAR VBT AT I X B 5 DONA F 7 4 — ¥ ORI
(Graduate School of Energy Science) Shiro Saka
(=4 F—R2urgert) B EW

Plan and Achievement in FY 2010  *Fh¥ 22 4F & O F1 1] & Kl

As worldwide biodiesel production increases recently, the overproduction of glycerol has lowered
its economical value. A non-catalytic supercritical process utilizing twelve carboxylate esters has been
explored and successfully demonstrated to produce fatty acid alkyl esters (FAAE) and triacins, instead
of glycerol. The highest yield was achieved by supercritical methyl acetate, which evidently converted
triglycerides into fatty acid methyl esters (FAME) and triacetin as one of the triacins. The mixtures
of FAAE and triacin showed hardly any detrimental effects on fuel properties and even improving its
oxidation stability and cold flow properties. Certainly, this glycerolfree process can maximize the use of
both product and by-product in biodiesel production.

PHRPTNA F 74 — BNV EESBH T A0S BIAET 2277 ) Y OWEESHEEICE > TE TV 5.
FTTARIZETIE, 7V k) Y EEIAELRWAN, 74 —EUEEEE LT, R2EEON VR VBT
A2 T VE % o7 B EE R RO 70 2 22O WTHRET L7z, ZofiE, BEREEEE X 7V ae Hw/:
HRTI, ZURY CEREET A E LRI T VELTZ ATV (FAAE) & MY 7Yy EERT S
EEWSNIL. F2, MIT Y VIENAF T4 —BIVBREE LTHIHWRETH DA% 5T, WL
REMERIRIRR B DI LICH ST 52 EXHSENIholz. LT, AN 2 ) &Y ¥ 2EI4
Law7at 2, FEFCHEORNNA T4 —ENVEETOw AL 2 5.
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2) New Biodiesel Production Process from Oils/Fats by Supercritical Neutral Esters
R HPPET 2 TV X BWIED S DN 74 — BV DRI
(Graduate School of Energy Science) Shiro Saka
(=4 F—REurgeft) W B

Plan and Achievement in FY 2010 ¥ 22 4EEE D F1 ] & B

Biodiesel production by supercritical neutral esters has been investigated, not only to prevent glycerol
by-production, but also to minimize possible corrosion problems faced by supercritical carboxylate
esters. Supercritical non-catalytic dimethyl carbonate as one of the neutral esters has demonstrated that
it converted triglycerides into fatty acid methyl esters with glycerol carbonate and citramalic acid as the
by-products. These by-products are much higher in value than glycerol produced by the conventional
methods. Furthermore, to establish the mild reaction condition for practical application, the two-step
supercritical dimethyl carbonate process has been proposed. Without doubt, this study could charter the
path towards exploration of novel and alternative biodiesel production process for the future.

V) YORIEZIHIL, BICXAEEOMELR/NIT LI L2 B, ORI VR VB
IATWVIZEBNA F T4 —ENVEGEIZOWTIHRET L7z, TO8E, T ATVE LTHNVK I RY
AFNERWSLZ LT, Eic, N 7)) FRALIEHEBAF VAT VEE DI, RIEDE LT
Z)ka =NV —KRA— PV P IINVEBBPEONL I EEZWHLNI L. IO ORIEDIZ, (R
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OEEWMTH L 7)) Y EI3ELY, BMIMIEZ 7 I A veE LTHHWTREZDIOTH S, X512,
FEHABICIT, X VR GEEICOWTHRE L, 2EBERBOBIHERREY A F L 7a+ A (Saka and
Ilham Process) %R T 5ICE - 7-.

3) Ignition and Combustion Characteristics in Various Kinds of Biodiesel Fuels
T x bu 7 7l FAME AL O K - BRBEFEE
(Graduate School of Energy Science) Masahiro Shioji
(= AV F =R 7eR) RE %

Plan and Achievement in FY 2010 *Fi% 22 4F & O G110 & Bl

Jatropha curcas is currently regarded as the most suitable crop for the production of carbon neutral
biodiesel fuel (BDF) of FAME, due to some of its interesting properties such as higher yield of seeds with
oil abundantly contained, resistance to drought and including poisonous component without competition
with food. While those features of Jatropha exhibit a candidate as the promising material, the adequate
combustion control requires an understanding of the characteristics of spontaneous ignition in a variety
of conditions at the engine operation. Experiments were carried out in a constant-volume vessel under
diesel-engine conditions to investigate the spray developments, ignition delays and heat-release rates with
different injection pressures and nozzle-orifice diameters. Experimental results successfully provide the
valuable data for design and operation in diesel engines fuelled by Jatropha FAME: both a higher injection
pressure and a smaller diameter of nozzle orifice promote the atomization and shorten the period required
for the mixture formation, then reducing the ignition delay at a higher temperature region above 800 K.
Also, at the temperature region from 650 K to 800 K, though exhibiting a similar combustion process with
premixed combustion followed by diffusive one in different injection pressures, a smaller nozzle- orifice
enables the gradual rise of heat-release rates with a lower peak value due to a smaller amount of fuel
injected in a unit time.

Pxy buzy (Fravr7IXY) A, WEPEIEFIEMSPEEICEENS DX, AHTDH
LIEDLEREOBEEL L, BIMBAF VI AFIVFAMEICZ#H L CTH—KRr=a— I V&N
44574 —¥IBE (BDF) L LT#ELTWA., LaL, BERMICIZT Y Y VERDOSZ LM
B DIREE RO B A KRB ORI LETH 5. AR TIE, ERMRBEREE 2 w7225 K - BREE
FEERIZL D, WEHEDB LU AVEILEEZ L S TEBERE, A KENE X OBIAREE % HE
L7z, ZORE, RIS X OVNEILEIC X 0 R LS O R A S E T 5 RefH 2385 S, 800
KU EOERERTOBEKBRIEHINSLZ L, 650 K~ 800 KTIEWTFNDEMTL FIRAIREE
DRI RBED e K TERE L 22 1), WESE I X B RBEIEREDEVIZED SN0 D0, /NEILT
FHALRER S 72 ) OWEFHEAVNS S o T, BRARDON S ER )RR h LY E—7 KL 25
iy, Yx¥ybu 77 FAMETF 4 —Y VLYY v EElEd 5EICHH 2R 257

(5) Biomass Conversion to Liquid Biofuels and Useful Biomaterials
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BN A REEBRINA THENDER

1) Biomass Conversion to Liquid Biofuels and Useful Biomaterials by Supercritical Fluid Technologies
HBERFDEAREN & BN R E I ANA RN D2
(Graduate School of Energy Science) Shiro Saka
(T4 V¥ —F2igeft) i) B

Plan and Achievement in FY 2010 “F-J& 22 4E & D 31| & i -

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 alcohol, 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.

HBEER (F720 3R 7TV I — VR WA N < ZOWALIC X DR A A IREL OB % B
HLTwa, BERTVI—LVEZHOWIEKRENL T ADOHALIZIE, i) TIVa—IVZED b OISR
BChHLI0, WAL TV I— N ERIZZOF FHARBREE LTHHTE S,ii) A5 /=), ¥ ) —
Vo, 1-7% =N, 1-F 278 ) =NV E, MALGTVI—AVDBNAL FTIADLERTE L0, 2
NOEDNAFTT NI —=VIIKRENA X AZTELT 52 & T, 100%/34 F < 2O HEARRE DO F
BASHEETH B, Lol EH 5. AMETIE, TVI—NVOARLELT, 72/ —VROBEERH
WTARENA A3 AZWALL, TN O FRERAH A A MR ORI Z RAA TS, REFEIX
Tz ) = VIZKBRENA T ADWPALLRMEIZ OV TG L, ToRESREZRBL22oH 5.

2) Production of Biofuels and Biomaterials by Pyrolysis
BOMRIC X B34 F IR E AN A AR
(Graduate School of Energy Science) Haruo Kawamoto, Shiro Saka
(= AV F—FHEWFZERE) AR HE, &9

Plan and Achievement in FY 2010 P 22 4 B O | & Bl 4

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 lignin pyrolysis, gas and solid/liquid phase pyrolytic
reaction mechanisms were clarified for softwood and hardwood lignins. Some key reactions for formation
of coke (a carbonaceous substance via volatiles) and gaseous products were identified. A new concept was
proposed for control of the pOyrolytic reactions occurring in sacchrides such as glucose and cellulose. Intra
and intermolecular hydrogen bonding acts as an acid and a base catalysis, and the former acid catalysis
promotes various acid-catalyzed reactions including transglycosylation and dehydration at relatively low
pyrolysis temperature.

AE T, BRI I X A, N4+ < 205 ORI W ARRE D 5V Iida R (73
HIVAR) HEEZHIZ, RENA A 2O Z 5T LNV TEDTE Y, REEZIZ TR
AR GONTz. ) 7= VIR E LT, SHEEMDEB X OIRTER Y 7= DGR BT 5 54,
i - A T OB R SOCHERE Z BH S I L, IRIEW B X OH AR OB LB S RIS g S iz, £72,
FNVA—R, VU= % EOFEDOBGRICBNT, 5TFNB LT TOREREE B, HEEE
filfi e UCTERT A 2 & 28, HERIKIRICEBWTZ Y I DVERMBOG, BiAKBRIG 7Z& & OmEPESE T Cfil
BEENZOBDHEITT HHHTH S Z LR &N, QBGOSR U TRz 2 il riasig g s
nr.

3) Oil Palm (Elaeis guineensis) Chemical Characteristics for Its Efficient Utilization
T 7YY ORI E EDAERFIH
(Graduate School of Energy Science) Shiro Saka, Haruo Kawamoto
(AN F—FERERN) S BB, AR

Plan and Achievement in FY 2010 F% 22 4E B O T} & pl 4t

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

N— 2O E HIIZ, TT7IXYOMBRTL =Y 7R Y FAY TR EDOEET V7 2 Hli
BURIZIEN->THBY, kv, KEORIEWSHEHR S Tws., INOHRIEDE, % X3 Al
R hRBE, R¥ERk), N—2aBH, SHICEBRE»OHONZERETHY, AIZETIIIND
T T IX YOk A R OLFHBEAI DO WTHE Lz, TOMERE, N—2aBHEETXTUIIL, &
VH—A, NIV O—ZABION) F= U PERERBEEES TH DI ENHLNE R oTz —T, 73—
BT, VU PEHEEINTWT ERHLNI R o7, TENEFNOIMIZOWTHRIFRKIZLS
IR 2 AT, 15 O N R AR % R U 728, KSR O 50 3 A BRI E D kL 722 5
WREEAVRIZ S N, X & — VUER E ANBFRETICE TN 0L, 7=/ — WEREORED R
BhE e ZUREEAVRIB E Nz, 51T, LK OBLE2S, T7 7Y P ORIIREHOZNE ML
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(6) Framework Design for Biomass Utilization
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1) Modeling and Design of Autonomous Decentralized Energy Supply-Demand System with Biomass Use
HESB T AV —FH Y AT L E LTONA < AFIHHIEO#E

(Graduate School of Energy Science) Tetsuo Tezuka

(=N F =R 7eR) FHEE R

Plan and Achievement in FY 2010 “FJk 22 4E & D 51 & ) 5

This study aims to design a new framework for realizing desirable future energy supply-demand
scenarios. Especially, the biomass utilization is taken as a study target, and the benefit of biomass
utilization is to be quantitatively evaluated, and the acceptable biomass utilization scenario is to be
identified concretely. The research work of this year is focused on the “Extended Model” newly proposed
in this study. The “Extended Model” includes the decision process related to a variety of assumptions
which are required to make the future scenarios. The assumptions are related to availability of various
technologies in future, implementation of energy-related regulation policy, and so on. The “Extended
Model” also makes it possible to solve the inverse problem which is to get the sets of assumptions
necessary to give the designated scenarios as optimal solutions. This year the methodology for solving the
inverse problem based on genetic algorithm is proposed, and its performance is verified. This approach
will be applied to design the framework for realizing the acceptable scenarios about biomass utilization
which is to be proposed by the technology-developing group.

AFFETIE, ZE LV AVF—FER T AT AZERT 27200 ERFHIEDL LM E21T-> T 5.
FRZ, COBETIE, N I ZAFFIERERKD, A 4~ ZAFH O %2 @ mIICEHG§ 5 & 3812,
FOLEF L WEEZONLFIHIF ) A2 BRI X, FOERGTEBTL-OICUIEL L LHIE
BEHIDOWVTHE L TWa., RIEFETIE, EROETFVFEREEZELZLTLVET VL LT, HlE
BIREET VNI AATE THRET V] ZREL, ZE LW FUAEBOL-DIHEEL 7 Bl
ZHEOMIICE VRO L HEmERETH LW, EFNVYIab—varyaBLTEOAMEE
TR L72. 4, BRI NA A< AR A7 A OHERFTEICEA T2 L2 FEL TV,



IV. Advanced Nuclear Energy Research &R VF =57 N —7

(1) Research on New-Type Nuclear Reactors and Accelerator Driven Subcritical
Reactors
FBEFIR - ihESEFEEHREFRFHAARITIL—T

1) Development of New-Type Nuclear Reactors
B F0E (EOKEA, k) DBz
(Graduate School of Engineering) Tomoaki Kunugi, Zensaku Kawara

(LEebfset) DhIaE, wEalE

Plan and Achievement in FY2010 5% 22 4E BE O 1] & B

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, interfacial
transport method for unstructured grid system, investigation on speeding-up and parallelization by using
GPU for development of large-scale and highly-efficient direct numerical method. The experimental work
was conducted on rod vibration by two-phase droplet flow for the development of experimental database
for validation of numerical simulation. Measurement system for multiphase flow was also sophisticated by
optical probe system and flow visualization system with high resolution of spatial and temporal.
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2) Research on Reactor Physics of Accelerator Driven Subcritical Reactors
T e L) oA I S o> i BRATE 78
(Research Reactor Institute) Tsuyoshi Misawa, Hironobu Unesaki, Ken Nakajima

(RFIgehemn) =& % THREHE hE &

Plan and Achievement in FY 2010  “Fh{ 22 4E O F1 1] & Kl S

In the accelerator-driven system (ADS) coupling with the Fixed-Field Alternating-Gradient (FFAG)
accelerator, on 3rd March 2010, the high-energy neutrons generated by spallation reactions with 100 MeV
proton beams were successfully injected into the thorium (Th) and thorium-graphite (Th-Gr) systems at
the Kyoto University Critical Assembly (KUCA). The ADS experiments with high-energy protons (100
MeV energy and 30 pA intensity) were carried out in the condition that proton beams were increased
to be 10 times compared with previous experiments in 2009, whereas an initial desired condition was
in 150 MeV energy and 1 u A. The main objective of these experiments was to confirm experimentally
the thorium fission reactions by spallation neutrons generated at tungsten target through the Th-loaded
ADS experiments. Prior to these experiments, beam profile (protons and neutrons) were experimentally
examined through irradiations: a proton beam configuration was observed to be improved from the
results of Gafcromic films, and an improved neutron generation at the target was attained at the target
position from the results of *In(#n, » )"*In (0.32 MeV neutron threshold) reaction rates, rather than
previous experiments. However, the thorium fission reactions were not found experimentally to be in
low intensity 30 pA. On the other hand, in the Th-loaded ADS experiments, measured results in "5In (%,
n’ )1m]n reaction rates were reproduced accurately by those in MCNPX, and the thorium fission reactions
were considered to be confirmed numerically through the MCNPX calculations. In the Th-Gr-loaded ADS
experiments, the effects of neutron scattering and neutron leakage by reflector (graphite) and large size
core, respectively, were experimentally revealed in the reaction rate analyses. And these analyses could be
expected to accomplish more neutron multiplication largely in upcoming Th-loaded ADS experiments at
KUCA than the previous Th-loaded ADS experiments.

FFAG M%7 & F v 72 R 2R SR B A B R > A 7 2 (ADS) WFZECid, 201043 A3 HIZ, 100 MeV D
B f€—2A30pAIC L 28 Y 7T AT Vo =7y bOBBEFSIBIZ X ) A LT %2, UK
FEEEAKR (KUCA) O b7 AERBI UMY 7 A —BEEKR (AQR) ICAST A2 EICHIL 7.
AEBG ¥ — 20, UHHEMTH 72150 MeV, 1 pAIZIZEL TWARWAS, 20094EF L ) € —247E
FASLI0MEEIN T % & W) M CTEBRZATH) S ENTEL. 22T, #—7y N TRETAEI AL
F—EFICE D M) AOBARIE 2 EBRICE > THRT A L Z2HME L2, M) Y 2RO

54



BB > T fTbh ¥ =20 787 7 A VIIETIX, #7703 v 7 74 VAICK > THIEE X
DHHEINHBFE—LRBRZEAML, BEFEFOT T T 7 4 VHIETIE @Inlm, n' )5 n RS 3E
DRER L D WHFEEEZ R E L2 EFRAEREZGL 2 ENTEZ. LrL, M) 7 A RROIGSE
BClE, 30pAL VI E—2EBHTIE M) Y 2OBGRLE EBE,P SR L IIRETH L 2 E2%D
Moz MY, MCNPXIZ X 2 BT T, WIn(n, #” )5In KISEAMCNPXIC X - TR HH IR
TEY, FEBRIITKRD S Z EDBWETH > 72 R OSIEREFEEZRR T 5 2 212X > TEBAEM I HE
BRI HIENTE. MY A-HEERRTIE, BRI X A2THETFORENREFLH A A2 KRELT
LI BHETORNOFELFERRIZL > THRT LI LNTE, TN LKUCAIZBWTFES
NAH M) ZBREZ WA ADSERRICH LT, ThETIN S RE P THMELZERT L7200
BEL e bR ERGHZ LA TE .

3) Development of FFAG Proton Accelerator
ko1~ In# 2% FFAG O Fil %
(Research Reactor Institute) Yoshiharu Mori, Yoshihiro Ishi
(RFHRERRPT) & |/, A ik

Plan and Achievement in FY 2010  *F-h¥ 22 4E & O F1 1] & Bl

Study of the beam performance improvement of the 150MeV FFAG (Fixed Field Alternating Gradient)
proton accelerator, which was developed for the ADSR(Accelerator Driven Sub-critical Reactor) at
KURRI, has been carried out. The high energy ring accelerator such as FFAG or synchrotron has an
advantage to use a charge-exchange beam injection with H™ ions for increasing the beam intensity and
brightness and this scheme has been applied to the 150MeV FFAG proton accelerator at KURRI as the
world-first demonstration. The injector for this purpose composes an H™ ion source, RFQ and DTL and
the final beam energy is 11MeV. While, in the charge-exchange injection, a very thin carbon foil whose
thickness is about 20 xg/cm? is to be used, the beam injection efficiency should largely depend upon
the beam emittance growth caused by Rutherford multiple scattering and the betatron mismatch at the
injection point. Intensive beam simulations for various conditions at the beam injection have been carried
out. A small horizontal mismatch of about 2.6mm apart from the closed orbit at beam injection gives an
optimum condition at beam injection obtained by these simulations. The estimated beam emittance for
the horizontal and vertical directions after 150 turns are 25mm.mrad and 7.7mm.mrad, respectively, which
are both well below the machine acceptance. The high energy beam transport line(HEBT) has been
completed in this year and the beam was transported to the main ring of FFAG accelerator successfully.
The equivalent beam current of about 1 4 A at beam injection was obtained at 10 Hz operation.

FFAG W 72 D ¥ — ZREDOBR O 720 O BRI IE 2 1T > TV 5.

FFAG D X 9 %W T2 SEKEEL TNET 21 (V> 7) MEHICBVWTE - ABEDO KO0
Wi, WAHEMICEE L T — A2 AR SELAKREAF V2O MBI ANPHENTH S, 7K
JE B FEERTT @ 150MeVEFAG [ T- I 85 Tld 2 O FEORREMIE 2 17> T b, B AICFFAGHLE
AT ERIEAGHEZ H 2 D3 RAYORATH 5. BKEAF OAHRE L TIE1IMeVO Y =
Ty s MWD V=T v 7 13B8KEASF VI, RFQ, DTL2 SO EN5D. BKFEA F v OB
AFTI, BAKEA L 2SR FAOMTESHE (BT BiEE) O7z012Md Ty (B X820 ug/cm? ik
F7rANVEHCD., E—20AFMEZE, LEIF 7+ —FELICLAE -2 I vy Y AHKREZ
NEWITLODON—% b ViREII A<y FIC X BHEMERORMICE VIS, I A<y Fid
KFEFBDOHRE L TWBEDTEEFIMIZI ATy FIZLEHESIEHV. Ihhb I A7y F#2.6mm
PRETHDHZ LMY, ZOHBEOE—LTI v ¥ v AIKE-REZFNZN25mm.mrad, 7.7mm.
mrad LFHlid b, TNHIEVWT NS FFAGI#EZRDO T 72 7% Y A X ) /IS, RAAFF A FFAG
TEZFOE — AWERICE > THERTH DI LEZRLTWA, FR22EETIXY) =7 v 7 5 5 FFAGY)
Y7 ETOY = AEROGE % O @R EZIT, BKFEA A4 V¥ — A Z FFAGM#ESRF Y ¥ 712
KLY Y ZICARESELZ LRI Lz, ) v 7 TO AT Y — A58 10Hz 385 TO %M ¥ — 2 B
TRITuAD»F N7z,
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4) Development of Materials for Accelerator Driven Subcritical Reactors

TN 32 i IR B A B R D A L B 5

(Research Reactor Institute) Toshimasa Yoshiie, Qiu Xu, Koich Sato
(ETIRSEEREY) FeRMAE, 17 UL, ik —

Plan and Achievement in FY 2010 ¥ 22 4EEE D F1 ] & B
At the end of last year, the materials irradiation chamber with 2 MeV protons was installed at Ion Bata
of FFAG complex in the Research Reactor Institute. This year, a new materials irradiation facility with
150 MeV protons was planed. A beam duct and irradiation chamber will be installed at the Main Ring of
FFAG complex. Specimens in the chamber are possible to be cooled by 20 K and heated by 700 K. After
irradiation, damaged structures of specimens are investigated by using positron annihilation lifetime
spectroscopy and electrical resistivity measurements.

WEAEFE £ TUZ, 2 MeV D1 TH RIS DS B 2 BEg - = > /N — % FFAG IR D A A+ ¥ R— ¥ 1T5%
B L7z SRR 150 MeV OB 1 CHRHIREC & 2 gt F = o N— %28 Cdh 5. FFAGIHEZF D
AT XOFIBy 7 PERDAT, TORICEEF = oN—%2%ET 5. B PORE O
20 KETOWHE 700 KE TOMBADWEETH 5. BEHEEHI G E 7RG mHE, BREIUHE 217
IFETH 5.

(2) Research on Nuclear Fusion Reactors
BKRSHAIIN—T
1) Research on Plasma Confinement with Heliotron J
ANYF Y IicE b TS A< H LA
(Institute of Advanced Energy) Tohru Mizuuchi
(= 4V F =BT 580 KN

Plan and Achievement in FY 2010 5% 22 4£EE D FT 1) & 5 5
Objectives
1. Development of advanced diagnostic systems for fusion plasma

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

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

2. Development of modules for an integrated code which is capable of performing hierarchical
simulation for plasmas in a non-axisymmetric fusion reactor.
Progress in 2010

1-1 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. By
using this refrectometer in density modulation experiments in Heliotron J, particle transport
analysis is examined. The preliminary study shows that the density increase by the modulation
component of gas puff fueling propagated from the plasma edge region to the core region. The
detailed analyses are in progress.

1-2 A charge exchange recombination spectroscopy system has been developed for the
measurement of the high time/spatial resolved impurity ion temperature and the rotation
velocity profiles. In order to improve the spatial resolution, new sight lines are introduced by
aligning them with the three-dimensional 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. Based on CXRS data, profile change of T; and ve, has
been analyzed to understand plasma transport. In order to observe the whole plasma region,
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modification of new sight lines is scheduled next year.

2 Development of an advanced three-dimensional MHD equilibrium cord with highly precise
and a simulation cord for time evolution of plasma current density distribution is in progress.
By using the developed code, demonstrated are strong effects of electron temperature on
time evolution of net plasma current and resistive diffusion time. Moreover, it is shown that
the special distribution of Flux Conservation Torus current depends on the time evolution of
temperature and the magnetic field.

Hi®
1. BREGoREEme LT, BRG 77 A~<itillo s Eicmis7:
O <A 7 aPE R E B TERES AT X 7 A DR,
@ EREEEADIEE (CXRS) #HWwWiaA + Vi S4iZe b N7 I A mDOE I 5
fghll > 2 7 2 DB,
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WEBBL T 5, [FREEEHZ BELARERICE Lz 2 A, AT A HGEOZ M
2K ZEBERIMAS, FBERA SN BT ARl S, Thooililly—4
2IRIT, W ERENT 2 TR TH S

1 -@ : KRR, BB TOFHIZREICT 2720, 77 A< OIRIZH - 7B %

B ER L. ZORE, BHBLNEETAr== 005 FOBMMBEEIE SN, EEO
75X CA F VIRHE - B ORER - 22RO RIS RE & 2o 72 AR OBRITIC
X R ERET CEELR T 7 A BRI O SHEAL G SN D, KA TAHICX5
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72, BVATATHBNTE LTI AHLEOBINZTTRE L T4 720 DHMOLE %
froTwah,

2 P —FATIATOMET I 2L —Yaryra— L LT, REEISHEE=KT
MHD ¥y a2 — F& 77 A BMOMAREREEY I 2 V-3 vy a— FOEi - T ED 7.
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2) Development of Integrated Tokamak Simulation Code
MR IHEYI2L—Yarya— FOR%R
(Graduate School of Engineering) Atsushi Fukuyama
(LEWFgefh) il &

Plan and Achievement in FY 2010  “Fh{ 22 4E & O F1 1] & Kl
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.

<Gy Ialb—2arya— FORIETIE, BREET I X~I2BF 5Nk - EinbRsyc HE %
s % Ptz B A F 2 OIRD BT LR T B 72D I EE R A B R O TS 2 AT L, 22T
FONDSMBRNRIZ BT T B EZH SN L., E5I1I27 7 AR ARIBERRZ) Ah M A~
275 A< OB, FHREBRE 75 A< MEOHRZIY ANz HIVRT T X< Oliiik
YIialb—¥ a3y, BRERECLZEBEIBENTSEOE I - FEH%EL, G Ialb—3r0
—EORELXK - 7.
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3) Development of Compact Tokamak Fusion Reactor
FHe b A~ ZIF OB

(Graduate School of Energy Science) Takashi Maekawa
(A F—FEfFgest) il #

Plan and Achievement in FY 2010 “F-J% 22 4F & O G & 1% 5

Start-up experiment for advanced torus has been performed. The toroidal plasma current has been
started up to ~10 kA by microwave injection (2.45 GHz, 60 kW, 0.2 s pulse) in the Low Aspect ratio Torus
Experiment device. The line averaged density reaches up to 7 times the plasma cutoff density, suggesting
the plasma is sustained by electron Bernstein waves mode-converted at the Upper Hybrid resonance
(UHR) layer from the injected electromagnetic waves. The plasma current Ip is carried by a fast electron
tail. The evolutions of impurity line radiations and soft X-rays suggest that the bulk electron temperature
also increases as Ip increases. The UHR layer is estimated to be located behind the second EC resonance
layer. These results show that mode-converted EB waves may be cyclotron-absorbed by tail and bulk
electrons during their propagations toward the fundamental EC resonance layer, showing that this scheme
is effective to startup of low aspect ratio torus plasmas in compact tokamak fusion reactors.

Gt b —F ADNH FIFEREZERBL Tnb. K7 A7 MU —F ZFEBREEICB W T245GHz,
60kW, 0.2 D<A 7 0/ AIZE ) baA4 ¥V TF3 XA L Y FS10kA TS Easo 7. #F
BIBEIZT I AEMBEOTHIGEL, 79 X< A ERIED S SRR E ToE'— FE#]
WEDELLEBFN—V AT A VWL - TEHE - R INTWB 2 LR ENTz. 77 AERITE
HETTANMZEDEIIN TV D, AHPHRE XS ORI ORI IZ NV 7 BT OREDS 75
AXBRDO LA L EDITWMARL TSI L ZRT. FRAEERIIE 2E Y, 70 bo Y REREO
BRIMWELTCWL ERED ONZ. RSO RIET/N— 2 257 4 VJEhEsiR i g2 5 BT
A a0 ba L IEARIBE D> TOEBET TNV T EFAVETOWMFICWIRENRLTHWDLI L E
RTEEDICZOHFAN TN VB NI 7B LZET AR VEN—=F AT T A<D H
LFIFICEMTHEZ L ERT.

4) Fusion Reactor System Design
HREIH Y 2 5 L D%z
(Institute of Advanced Energy) Satoshi Konishi
(= AV F =B TR N 2

Plan and Achievement in FY 2010 *Fi% 22 4F & O G110 & Bl

Plan

The research plan in the fiscal year 2010 is focused on the plasma parameter, blanket and tritium system
for the fusion-biomass hybrid concept. Blanket is planned to be designed with specific parameters for
hybrid high temperature concept, and evaluated for tritium safety as one of the most critical feasibility
issue. In order to provide input for the scenario group, conceptual design study of the zero-emission
energy system based on fusion-biomass fuel production is also started in this year.
Accomplishments

Plasma and reactor parameters were evaluated for more realistic design in the near future, and tokamak
reactor GNOME was designed. Plasma parameters are similar to the ITER steady state scenario and
technical difficulty is equal to the currently constructed ITER. High temperature liquid metal blanket was
evaluated to satisfy the TBR and thermal performance. Tritium system was designed, and based on the
experiments, vacuum sieve tray was proposed for tritium recovery. The designed realistic device was
proved to remove tritium from the fuel product with the contamination below regulation limit.

On the other hand, because the fuel supply by fusion can be introduced earlier than electricity, its
contribution for the de-carbonization of fuel consumption and the supply for the fuel cell was evaluated to
be significant for the zero-emission energy scenario.



These results satisfied the research plan for the fiscal year 2010. The accomplishment will be provided
for the scenario study in the next year and will suggest a proposal for the zero-emission energy system.
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BEAIE Y A7 A OFRGFHIZE L LT, FR22EEOF WX, G - N4+ ~2ANL 7Y v Fi&
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BHEDING A —FHIB T 25 ERBFH Y AT 208K E, M) FILALRENT 4 V)
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(3) Development of Advanced Nuclear Materials

KTERFITEBEFREITIN—T
1) Research on Thermal Diffusivity Estimation of Irradiated Ceramics
Y 7 3 v 7 A0 RSB ECEREHG B 3 5 BE gt
(Graduate School of Engineering) Masafumi Akiyoshi
(LAEgeft) R BER

Plan and Achievement in FY 2010 i 22 4F B O G110 & iR

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

The thermal diffusivity at the irradiation temperature is evaluated from the dependence of thermal
diffusivity on measurement temperature, and it can be considered to represent the thermal diffusivity
during irradiation with several assumptions. In this work, 30MeV electron accelerator is used to induce
defects to ceramic materials up to 0.01dpa, and then the thermal diffusivity and positron annihilation
lifetime (PAL) of post-irradiation specimens is measured. 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, B-SisN4, [-SiC specimens showed degradation in thermal diffusivity with the
irradiation dose, and «-A;;O3 and AIN specimens showed some correlation between thermal diffusivity
and PAL (Fig.4-7.(a)), while f-SisNsand S-SiC showed no change in PAL after the irradiation (Fig.4-7.(b)).
Now we operate isochronal annealing to the irradiated specimens and measure thermal diffusivity and PAL
to obtain the correlation systematically.

MR GRS im AT AN 7 E DR R E TR E OB EITH) BT, SR TORNRET THWS Z
EOWEDLMEREZITILENDHY), £IFIv 7 AZMHT LI EDPHETEN TS, BHIZ LD
BILMENE LK T T2 EBHONT WS, THFE TONZETHRITED®E NI X ) AT B
EDEHTEALT EHHAMELICHSPICENTE TS, BEHOBIBEROFMIINETIZEA
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EfTbNTB 5T, MERBRII RO TY R,

D7D, WL OPOBRGE R I # R OBILFERRERAEZIE T A2 2128, B
BILECR 2 5l 2 THEZ BB L Twb. AL TR, 30MeV OB FHUhN# 2 X % 5% 0.01dpa 2
B TtV BB O BILHERIE B X O E A aillE 217 - 72, BEHIRAHE L Tw b 720,
B TR H X T I B O XN CT1T - 72,

a-Al:0s, AIN, B-SisNy, B-SiC DV OFREHIR LT BEEOBINEWEILHERE O T2 5
M, a-AlOs, AIN DWW TIEBGEFH iy & SRR M2 5 17228 (M 4-7(@)), B-SisNs, S-SiC 12
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Fig. 4-7. Correlation between thermal diffusivity and average positron life time in irradiated ceramics.

4-7. BEEMICE T 5 TFEEEFHFE & BIKEEROREF.

2) Research on Radiation Defects in Materials during Irradiation
W BT MR O K BRI 5 28158
(Graduate School of Engineering) Hidetsugu Tsuchida
(LEWFgefl)  HHEFBK

Plan and Achievement in FY 2010 i 22 4EFE O G} & a5

Studies of radiation defects in materials have been carried out for many years. Recent investigations
focus on an understanding of a characteristic of defects under irradiation to reveal the dynamics underlying
defect production, accumulation and evolution. To this end, various apparatus or techniques have been
developed for performing in situ observation of irradiation behaviour in materials.

In this work, we performed experiments on in situ study of atomic-vacancy production and its evolution
occurring during irradiation by using a positron. The experiment was carried out with a specially developed
system, that consists of a positron annihilation spectroscopy apparatus and a high-energy ion accelerator.
The system enables us to obtain information about subsequent evolution of vacancies produced during
ion irradiation. We studied temperature dependence of vacancy evolution during irradiation. A specimen
of well-annealed Ni (at 1523 K for 1 h in vacuum) was used. The specimen was irradiated with 400 keV
He" ions at three different temperatures of 296 (RT), 368 and 713 K (vacancies in Ni become mobile at the
temperature of above 473 K). For the specimen during irradiation we performed in situ measurements of
the positron annihilation Doppler-broadening spectroscopy. Variation of the line-shape parameter S was
observed under beam-on (during irradiation) and beam-off (non-irradiation) conditions which change
alternately.

Figure 4-7 shows a typical result for S parameter variation measured sequentially during irradiation
(closed symbols) and non-irradiation (open symbols) at the temperatures of 368 and 713 K. Interesting
results include that (1) values of S observed during irradiation are larger than those measured under



non-irradiation condition and the result becomes significant at the higher temperature of 713 K, and (2)
increase in S strongly depends on the specimen temperature, indicating that the effect of mobile vacancy
induces inhibition of defect evolution or decrease of defect concentration at the high temperature of 713 K.
We also performed experiments of positron annihilation lifetime spectroscopy to characterize the type of
defect survived after irradiation.

R OIS RGOSR K 2 BTN T WA D, RIEOWHZETIE, KREOAR, EHRB L ONE
QBB # RS 5720, BERHICBT 2 KGO BRST 5 2 L AEEHIN TV S, 2O
FEERATHIICHI20, MEIZIBT 5 R8I % 2 OBE T 5 720 DOk 4 70 FEEREEE B L PR
INTW5.

AREFZETIE, BET 2 A TGRSR 2 5K F2ILoER & 20l E Y ZOWEI%T 2 EB% 1T -
7o, COFEBRTIE, BETIHBRSGEE L A 4 VIMEE 2 A G LY INE T Wik B E2 -
Tiro7z. ZOEER, A4 Y IRERICERT 2 KBOBREEEZBLET L2 EPMETH L. SHIE,
FRGTIRE IR R T A KBRS B IR E 2 A7 B e LT, #us (BEZ22diC¢1523 KiZhn
BLUIKER) LNz Wz, 2ok %296 K (i), 368 KB X U713 KTZNENREE L 72K
T400 keVOHe £ F Y BE 247 -7z (22T, NithTOZILIZ4T3 KL ETBEITE S X H12%5).
A F VBEH LTV ABRTIZ, BEFHERy SO Ry 75 —n 0 llEZITV, Ky 75 —AXZ ML
TEIRDIEEE L %2 5 S/8F A — 7 OZALZ IS B L OIS L 2 WIREZ R I T Wil L7z

4712, RPHEE368KE 713K ICBIT 5S35 4 — 7 DAL MAI e #E 2 /R4, 22T, B
S, BRIEEH LT RVIRETO T — % 2R3, BREOERZ LT, (1) BEIcEizE L
S8T X =7 OIS % L WIREOZ IR TKREL, ToERE, APHLE 713 K & BuwilliE
THFICL A (2) ST A—FOfEOHIME, EHEREICH KFELTE Y, ThdZIloBEiik
MDD ED 5 VIZKBEEDOWL R EIHEEZ L0 LTWAI EEZRBLTVDS & Vo 25T S
N5, WEHEORERGHEZ FET 5720, BETHEE@FHD FEhiL 72,

| | | | | | | | | | |
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Fig.4-8. S parameter variation during irradiation (@) and non-irradiation (O).

X4-8. BE5iEF (@) BLUVIERHE (O) OSNITA—20DE1L.
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3) Development of Structural Materials for Advanced Nuclear Systems

oA IE 1> A T 2 RS B OB APty B 5E

(Institute of Advanced Energy) Akihiko Kimura
(T 4V F — BT 20 580) ARA R

Plan and Achievement in FY 2010 “F-J% 22 4F & O G & 1% 5

Objectives

The objective of this research is to develop joining and welding technologies for innovative nuclear
materials to realize safe and efficient operation of advanced nuclear systems under zero-emission of CO2
scenario. In 2009, 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 and small specimen test technique (SSTT), which are considered to be critical technologies to
fabricate blanket.

Research Plan and Results

Ph.D course students discussed on the requirements for structural materials for advanced nuclear
systems and fusion blanket systems, resultantly, it was concluded that joining technology was one of the
critical techniques for the application. Joint performance was evaluated by tensile test and impact fracture
test. In both of TLP joint and SSD bonding, 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.

Small specimen test technique was developed to estimate irradiation embrittlement of structural
materials for advanced nuclear systems. The validity of Master Curve (MC) method is applicable to a
reduced activation ferritic steel weld bond with use of 1/3 sized miniaturized specimens. It was also shown
that intergranular embrittlement can be evaluated by MC method, although MC method was developed for
lattice embrittlement accompanied by cleavage fracture.

Surveillance tests of pressure vessel are inevitable to operate for extended lifetime of advanced light
water reactor. Manganese is the main steel element of the light water pressure vessel steel and appears
to accelerate irradiation embrittlement of the steel. According to ion-irradiation experiments using
DuET accelerator, it was cleared that the number density of interstitial type dislocation loops remarkably
increased in Fe-Mn model alloy in comparison to pure Fe. This Mn effect appears at higher neutron doses,
the estimation of irradiation hardening of Mn containing steel is essential for lifetime extension of the
reactors.

Wi HER

ABETIE, COEuI vy va Yy AVF =Y FUFE LT, BT AT -0z ef i
Y R, TNAFEBSEL7200MBHEMMAKE L TERNRETIMEORMEY BigT. Tk
2VAEEER, ¥R 2 B ud R & L CRALY s it (ODS) S O FEMBHFE I3 2078 247\, 2
RIE5HI16Cr-2W D 7 = 5 A I REALY 75 wos e 2 el S s e L L CGEATTRETH % & DR
ARz FRL224FEEE, BARS L 2EM O OEW A BWE T 5 O IR R R EEBREAEMHE S X
ORISR BB s 2479 S L 2 HIWE 3 5.
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R ENCB L CIE, 77 7 v ME—BERME L SN TW2ERDE TR S N7 KREGHE 7 =
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The international exchange promotion committee supports both for student and for researcher activities via
international exchange programs, international symposiums, as well as domestic symposium. The committee
collaborates with the oversea research organizations to set up the energy scenarios in each country. The
committee serves the updated information of the G-COE activities. Aiming at these purposes,

1) planning and operation of the international/domestic symposium,
2) advertisement of G-COE activities,
3) collaboration between oversea/national organization,

have been performed.

REHZIEGCOE HREMF IS oz, [34E - L HOFEBRG, MR ROMENERE 2 HET 2 720
B ONCEN Y YR Y 2B (BAELRE) 2@ UNRBEEERITY, AL OBEZX Y 205 BHE M
e A ST 5. F72, RN SHLSEET + — T A, WERH L EOWEE R HEA L, WO & i
#r b D RO MRAZEOZANF -2 F ) FRECHII] 2179720, LT L) RIGEEE21T9.

SRS - ENY VERY YA - U= Vg v TORE

1) KGCOE FMOER - N Y RY T A - T—r v ay FE48H, BEZITS.
2) BT BERE - BN R YA - T—2 3y FIIxtl, EMERTS.
o RS B
1) KAGCOEIZBIT 215 A WD DR RE R TIEET A 72012, =2 —AL Y —%2RITT 5.
2) ARGCOEIZH T AEMOME R IERD 72D R — 2=V DM, Ehz v F ) A RKETIV—F
SELEBRMBED L 1T
- [EA - AL & o TG B
1) EPNRIEAER & oGSy (Japan SEE Forum %)
2) WA EAHARR & o R E) (SEE Forum)

YURIDL (GCOE E=ZF—, H{EZZD)

I Symposium (including GCOE seminar and co-host meeting)

I. ZERO-CARBON ENERGY Kyoto 2010, 19 - 20 August, 2010
P 2248H19H -20H H2H GCOERERY YR Y 7 A

The Second International Symposium of Kyoto University G-COE of Energy Science, “ZERO-CARBON
ENERGY Kyoto 2010" was held on August 19-20 at Kyoto University Obaku Plaza and brought together 182
participants in total. On 19th August, the chairman, Prof. Satoshi Konishi (IAE, Kyoto University) declared
the symposium open. At first, Prof. Kiyoshi Yoshikawa (Executive Vice President of Kyoto University) gave
an opening address, Followed this, Dr. Yoshikazu Nishikawa (Emeritus Prof. of Kyoto University), and Prof.
Mohamed A. Abdou (Distinguished Professor at UCLA) gave us an opening remarks. Prof. Takeshi Yao (G-COE
Leader) introduced the G-COE activities. After that, 5 distinguished speakers from each group made a plenary
lecturer, and then 80 posters were presented by G-COE Unit students as well as international participants. At
the end of reception party, several presentation awards were provided to those excellent students. On 20th, each
group invited some distinguished researchers and organized a parallel session. At closing session, each research
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groups reported their summary.

#5210 G-COE HFg v > R Y7 & [Zero-Carbon Energy Kyoto 2010 % E K FHRF ¥ V282 B I L TF
PISTEH 2248 H19H, 20 HICHM L £ L7, WA L D 182405 L, R IEEREHEI TN E L
7. 00O =T = 7 LEZ—TIR/MEEZZ ANV F - T AMRERR AR TEREZREZL TF
NBFAK B - BIFEORE D%, Wlik— G-COE#MZHE, Prof. Mohamed A. Abdou (Distinguished
Professor of UCLA) OB SRR THE F L7z, D%, GCOEE) — ¥ —Tdh H/NBE BT 2V F—F40f5E
BB L VAT O 7T MIHFEHAT R SN, §l&HE, ML ETAMRREROFIST, ¥+ ) FRENE,
WA ESIGE 7 T A Z DO X OMAFHHA L 2R EHI LI NF L2 £/, AGCOEHFT L=
NI OFAEZ L E L72RS0OEDERAY — vy ¥ a P EREN, BIEGZBEEDOT, BEAICTEHRREE
BEAMEINE L 20037 VT ENENEXRGREHREE ZBHEL, STVt y aryifrb
NFL 70—y 7ty varCid, SMEIV—70ky v a =) —fHitirbh F L7,
|/ I | Cm U e

e . \ r »ﬁl \

Photo 5-1. Prof. Kiyoshi Yoshikawa (Executive Vice President of Kyoto University), Dr. Yoshikazu Nishikawa (Emeritus
Prof. of Kyoto University), Prof. Mohamed A. Abdou (Distinguished Professor at UCLA), Prof. Takeshi Yao (G-COE
Leader, Kyoto University), and Poster Awards.

BE51. &l 2 (FHRAFEE - BI¥R), BEIE-—THAFELEHE (G-COEHEMZESER), Mohamed A. Abdou %
(Distinguished Professor of UCLA), \E I R/VX—BZMRMET (G-COEHE —4—), RXA4—EZEHH.

Photo 5-2. 2nd G-COE International Symposium participants. / EE 5-2. 5 2E G-COEEK> > 7RI 7 LEME.

II. Kyoto University Global COE Workshop on Country Report 2010: Current Status of
Renewable Energy Research, Development and Policy in Asian countries, 1 July, 2010
ERR22E7THIH REEBR¥Z7a—N"VCOETu”z752h HYFY—LA—12010 -7I7
BT 5 AT ROV F —Hi TS L CBOROBLIR

Kyoto University Global COE Workshop on Country Report 2010: Current Status of Renewable Energy
Research, Development and Policy in Asian countries was held in Yokohama, Japan along with Renewable
Energy 2010 on 1st July 2010, in cooperation with SEE Forum. Current status of Energy Policy and Renewable
Energy R&D in 10 Asian Countries: Brunei Darussalam, Cambodia, Indonesia, Lao PDR, Malaysia, Philippines,
Singapore, Thailand, Vietnam, and India. At final stage, the leader of GCOE Program, Prof, Yao mentioned that
Kyoto University Global COE Program can be a platform for; Multilateral Cooperation for the development of RE,
Multidisciplinary Collaboration; Technology, Social Science, Economy, Human Capacity Building in the field of
Energy and Environment.

RS0 — OV COE 71 7 4 [HEKIRBRALRA O = AV F =LA - CO2Em Iy a2
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XL T EHATRED 2V F—EEREE#H20100MAOHR T, 7H 1 HIZ/NY 7 4 IREIIHWT, 7Y 710
HEDPS T ANF—ROEMEEH T [A Y P —LFE=12010: 7V T7ICBITBEAETREL AV F—
HrBise B L OB OBUIR | 2 Hif il fE 2 = 4 V¥ — L 8255 7 + — 5 4 (SEE Forum) & L[ TR L % L7z,
Y HIZERTE0ZUEOSMENET ) T L2 HEBICAR 7T —"\VCOERN) —F—X b, 5%, 7
VTN THATRELAVF —SEAORED DX, K= NVCOEHEZILED T T v V7 =24k
L, A\MERZEEGDT V78N TORATIET ROV F =il - BOROMZERIIC g 2 o EIconwTE
FEnF L.

Photo 5-3. Participants of the Kyoto University Global COE Workshop on Country Report 2010.
BHES5-3. FEKF¥/O—/NJVCOETRATZ L A2 bJ—LER—bF20108M%E.

III. CREST Symposium on Organic Solar Cell “Development from photo-, nano-, and bio-
technologies to functions of photoelectric conversions” , 16 - 17 July, 2010
PR 224 7H16H - 17H CRESTHAHBKRE®EM Y Y KRKI T A =3 - F 7 - N4 FEl» 5k
RERBRBE~ DR -

A symposium on organic solar cells was held from the 16th to the 17th of July 2010 at Uji Obaku Plaza (Kihada
Hall), Kyoto University, under the auspices of Core Research for Evolutional Science and Technology (CREST)
program of “Development of highly efficient organic thin-film solar cells,” which is one of the themes of “Creation
of innovative technologies to control carbon dioxide emissions” of Japan Science Technology Agency (JST), with
Society of Organic Solar Cell and GCOE. 25 Invited speakers presented their recent topics of organic thin-film
solar cells and dye-sensitized solar cells such as design and evaluation of novel organic/inorganic semiconducting
materials, developments of thin-film making process, new device structure, new analytical method in addition to
the topics of artificial photosynthesis such as photo-induced electron transfer, hydrogen evolution, carbon dioxide
fixation using bio-related dye, membrane-protein, enzyme, and their mimics. After the presentations, ca 150
participants made active and wide spread discussions on photovoltaics.

FhEABA IR ELAE CREST [ —HRAL e S HE M PIHNZE 5 5 B OB ] O EREO—>TH 5 [H
PR RO SRS 2078 ] OEMT, L CRESTHKE B Y KT 7 A%, Pil2247H 16
H2L17THE T2 HH, KEFIEMNB D IEL T IH SRR VIZBWT, 77—V COE7Tur 7 A4
[ ERIEBRALIE R O = AV F—FH#T - CO2 ¥R LI v ¥ a v 2O S LT -] BIOARKEGELZES L
DOIET, MEEICHISHES A I NI Lz, AR Em L GREERRGEMICE LT, LA -
B R O RCET & BFAl, BRI T, OATERI e CoORED RS N, S 612, AW
HRDEERREEY 37, BRD L VEZOET MW Z A L7OEHEEFBE), K#R¥EE CO2[FE
REDNTIHEHICHE T A2MERELH Y, 25MFOME L 150 OB ME L), SEBEBRICHE§ 2 2k
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Photo 5-4. Participants of the CREST Symposium on Organic Solar Cell.

BH5-4. CRESTARKBE NS > KT LsMmE. %; g
IV. 8th Eco-Energy and Materials Science and Engineering Symposium (EMSES) in Kyoto, 21 §
August, 2010 5
22448 H21H 8P I ANF—LMFHCHT A ITEY Y RI T A
Institute of Advanced Energy of Kyoto University, Kyoto University Global COE program, and Rajamangala
University of Technology Tanyaburi (RMUTT) co-hosted 8th Eco-Energy & Materials Science and Engineering =
Symposium (8th EMSES) on 21st August 2010 at Obaku Plaza, and about international 100 participants gathered. gi é
At opening session, Prof. Kiyoshi Yoshikawa , executive vice president of Kyoto University, Prof. Namyoot @;%
Songthanapitak, President of RMUTT, and Prof. Susumu Yoshikawa gave an opening address. Followed this, there %
were 3 technical sessions on Energy and Environment Management, New Energy Technology, and Nano-Material 3

Technology as oral session, and 20 posters were presented.

TERRF T AV F — BT 980T, WEKRS 7 10— NV COE 71 7 5 & [ HERIERELEAC O = 3oL ¥ —F}
FPE), AT V< o TIRRFESY Y= 7)) O TER224E8 H 21 HIZ, £ 8 Eco-Energy &
Materials Science and Engineering Symposium Z Bif L, EINA2 51008402 M»3H 0 L7z F—7T=>
FElUEZ—-TEIEMEFEZREXL T, H ERHRFHF-FFROBRE D%, Namyoot Songthanapitak 7 & ¥
<N T TRREEE, FIGEFEARY T ANV F - T A 3802 L ) BSEZTHX I L2 2ok
IANF— - RESARTA VL, BT AVTE =N, MBI T A SRy ¥ a yaThbh, B
&, 201FORA Y =Xy v arhfrbhF L.
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Photo 5-5. 8th-EMSES participants. / FE5-5. E8EI I II X/ X —EMBCETREIZY DRI LSME. i 3
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V. 7th SEE Forum & INTERNATIONAL CONFERENCE ON INNOVATIONS FOR
RENEWABLE ENERGY 2010, 20- 22 September, 2010
ER 229 H20H -22H H7RISEE 7 + — 7 A & INTERNATIONAL CONFERENCE ON
INNOVATIONS FOR RENEWABLE ENERGY 2010

From the 20th to 22nd September 2010, Sustainable Energy and Environment (SEE) Forum, Hanoi University
of Science, Vietnam National University Hanoi, Kyoto University co-hosted a meeting of 7th SEE Forum in
Hanoi, Vietnam. The meeting was convened to further discuss research and education cooperation on new
energy initiatives among Asian Countries and brought together over 100 participants from 10 countries who were
committed to this objective. Emeritus Professor Susumu Yoshikawa of Kyoto University, Japan, and Professor Luu
Duc Hai, Hanoi University of Science, Vietnam 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 status of national SEE Forum activities
in member countries were reported. 6 bilateral-based research collaborations among SEE Forum members
towards a low carbon energy society through JST-JICA SATREP Program were discussed during “Network of
Excellences” (NOE) roundtable meetings. Human capacity building was further discussed in conjunction with
the ASEAN University Network Program and New Energy Consortium for Sustainable Environment (NECSE).
Current status of E-learning program led by UNESCO was also reported.

7 Y7 MR IR E T D S HERIRBELIE B X O T p OV F — LR R E R I O 72 0 R F AV F—1t
KMEELZHIEL, HZANVF—A =37 74 7] OFEBUZIFTT 271047 E (HA, ASEAN8 7, 1~
F) 2510080 MEHE, FR22EIH20H (H) — 220 OK) @3 HEIZHZZ ) AR, N b
FAERKFNI A NI ARFRFR, 7T R¥ELAY T —2 (AUN) OET, X FAERKF
* v 82} O'Thang Loi & 7 WICCEE 7 FRk W fEZ = A V¥ — L Bj3%E 7 + — 5 4 (Sustainable Energy and
Environment Forum; #%#; SEE Forum) & %) L C, Innovation For Renewable Energy 2010 [EF: 4% (IRE2010)
ZBME L7, &EMCEIC X 5 SEE ForumiGEIR B L O 2 )V F— - B0 $ 72 BORICE T 5 8UR
5% NOE (Network of Excellence) 5w~ FF—7VE&G%24W L, EFEHEIREOR B fTHONT. T
JZANty v a yTRIANVE— - BREBORS AT A Y P EZAVF—FI (KB, N4 4) oY v
Ya IlTHEELRTA ANy varyirbide, 72, FHRFEET 2T Y RFEA Y MU — 7 P 05
W TIHED T THED TV D KE - ifgeBEa > v — 7 4 TH5 [New Energy Consortium for Sustainable
Environment; B&FR NECSE) | O % IO W T OFEmddTh .

Photo 5-6. Participants of the 7th SEE Forum & International Conference on Innovations for Renewable Energy 2010.
BH5-6. 55 7E SEE 7 #+ — 7 L & International Conference on Innovations for Renewable Energy 2010 2% .
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VI. University of Science and Technology of China - Kyoto University Joint Doctoral Workshop
on CO2 Zero Emission Energy Science and Technology, 9 -10 September, 2010
PR 224E9HOH - 10H USTC - KR Y [CO2¥T LI v ¥ya YA NVEF—FAEHICHE
$5T7—23Yav7| LUSTC L DEMRRE

On 9th and 10th September 2010, Executive Vice-President Kiyoshi Yoshikawa, Program Leader G-COE
Prof. Takeshi Yao, Professor of Graduate School of Energy Science, Professor of Institute of Advanced Energy
Hideaki Ohgaki and Assistant Professor of HAN Liyou the International Center visited to University of Science
and Technology University of China (USTC), Hafei, Anhui to promote the cooperation between USTC and Kyoto
University in the research field of energy science and technology including student activities.

In the first day of the visiting, Vice President of USTC Dr. Chunsheng Chen made a brief introduction of USTC.
USTC has a special educational program for very young students (from 16 years) and successfully awards Ph.D
degree even in 20 years old students. Most of them are working in US as faculty staff now. From Kyoto University
Executive Vice-President K. Yoshikawa made a brief introduction of Kyoto University. Then 4 professors from
USTC introduced their researches on the energy field and Prof. T. Yao introduced our G-COE program.

In the second day, 10th September, we visited to National Synchrotron Radiation Laboratory, Solar Energy
Center and Biomass Clean Laboratory in USTC. Since USTC is the only university which belongs to the Chinese
Academy of Science, these laboratory are well maintained and advanced researched have been performed. In
the afternoon “University of Science and Technology of China - Kyoto University Joint Doctoral Workshop on
CO2 Zero Emission Energy Science and Technology” was held. Five Ph. D course students(Mohammad Lutfur
Rahman, Seiji MATSUOKA, Kosuke O. HARA, Toshihiro SHIBATA, Yasuo OSE) of GCOE Unit for Energy
Science Education, Kyoto University, and 5 students (4 Ph. D course and 1 master course) presented their
research topics. About 40 participants joined the workshop and had active discussion. This visit is a starting point
of the academic exchange and scientific advancement of knowledge with the cooperation between USTC and
Kyoto University.

W ERFERAT RS (USTC) 1I2BWT, 2EMisCitdl N2 AESR T D 720102, W% - EIBH Y o3 )11 B H % [
RIZGCOEY) — ¥ —o N f#d, AEE—HE, KERIHEEE, EEZR Y > ¥ — @K% % ' GCOE
2=y MEESHD20104E9 H 9-10 HO 2 HIIZ#E Y, USTC %kl L 72

IHDFRIHIIBE WMARIEE, # BHE (HPEIERREESZARE) RUUSTCO T AL F—Hf7Eic
WHTDEIEIN TR, B ORFERB LTI AT bz, USTCIEHEFARE (CAS) BT 5
ME—DKRFETHY, ZOLNVEHEENTS by FLizHh) 9. 72, HFKELTY, Py 7L
VOEEZREDTEY, FRIEFLFEAEIL20E TPhD IS W RELR EFHE A 7 A 2 hETHE—/KE L, K
ELRWARERTTEBY, T2, BEADEL ITKRENED, HLLTHEREORY Y a V2B TWLEF LK
FThDH. SHOFHE, KEOAZLSLTT VT H&EE O 2 FBIZER L Tw < &w) USTC D)o
ENTHY, FICHIFERTF L L TOFOEWHI KR & ORI E LA R T/,

[ HFH» O T 4V F — IR T 2 W ARZKE B TOEMREHREZIT-> 72, USTCHIA* 51, Chunhua
Chen#¥%, QiKa Jia#d%, Zhi ChenBh##%, Chen Gao #IZAENENWIIEMNA 1T\, HEKFE2 1L, F
BRI K FORER & v O DM ZEOM N Z 17V, NE #GCOEY — % —5 5 GCOEIZD W T
DRI ATH T2,

10 HFRTNZIZ USTC O & TSt % Lol 2 & O R FE 247, PRI O 412 X % University
of Science and Technology of China - Kyoto University Joint Doctoral Workshop on CO2 Zero Emission Energy
Science and Technology & #5327 —2 v a v 72 L7z, HEHRFEHSH5IEGCOEL= v FD5H/ DI AER
BRI FAEDS, £72, USTCH S 344 DM LRI A, 1 4O L F IR 2 A DS Fe 78 2 & S5k
TITW, A0 0BMBE L & I, ERRERLE M Tbi/:.
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Photo 5-7. Presenters of the USTC - Kyoto University Joint Doctoral Workshop on CO2 Zero Emission Energy Science
and Technology.

BH 5-7. USTC - Kyoto University Joint Doctoral Workshop on CO2 Zero Emission Energy Science and Technology M %&
x=E.

Vi. India-Japan Symposium on Emerging Technologies-2010, 7 October, 2010
PR 2210H7H A4 Y F—HARY Y EKRI 2 A42010

The first India-Japan symposium was held on 7th October 2010,
by Indian Scientists Association of Japan (ISA]) at Indian Embassy,
Tokyo. It was inaugurated by Shri. Prithviraj Chavan, Honorable
Minister of State, Science & Technology and Earth Sciences,
Government of India. In his speech, he mentioned about the
growing interests between India and Japan in the fields of Science
and Technology. The inaugural speech was followed and supported
by other eminent speaker like Mr. Itaru Watanabe, Dy. Director
General, MEXT, Japan. In his speech, he mentioned about the steps
taken by Japanese Government in order to invite more of Indian
Students and to strengthen the ties between India and Japan for
research & development in the fields of Science and Technology.

Photo 5-8. Poster presentation by
Mr. Gaurav Mishra.

BEHE5-8. Gaurav Mishra K (C &k B HE.

After the inaugural session, 4 different plenary sessions were taken
up. The plenary sessions have witnessed the invited lectures from leading scientists from Japanese institutes/
organizations, followed by the short presentations made by Indian and Japanese researchers working in Japan.
During the plenary sessions, poster session was also organized and around 61 researchers participated. One
special poster from Kyoto University on its Global COE program was also presented and highlighted in the
poster session. After the plenary sessions, Prof. Satoshi Konishi, Kyoto University, made special presentation on
GCOE program run by Kyoto University, highlighting the impetus on establishing an international education and
research platform to foster educators, researchers and other policy makers.
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H1lmA v F—HARY Y RI 7 A0 224210 A 7 H, Indian Scientists Association of Japan ® EHEIZ & 1
A FRBEHIC TS N7z, AESHEICH L TGCOE» 5 kit B o T %47, Gaurav Mishra (GCOE
2=y M) OJREEEEE, FIZIERRA Y =12 X 5 GCOERAD b,

% — 7 = ¥ 7 C 1 Shri. Prithviraj Chavan (Honorable Minister of State, Science & Technology and Earth
Sciences, Government of India), 38 HEHEHA - FMBORRREOREN T4, 4tFOT L F ) —ik
WAYThN 7z, BIZH S CRIEEE L LT, AEEE (A VX = T20%ER) 12X 5 GCOEIGHE O
A Tz, GCOEDRBME, KA Y —FBRIZBWTbIrbh7z. F72Gaurav Mishra (GCOEL=v }
) IZXBMRERIThN.

V. SustaiN 2010, 11 - 12 December 2010
FR 2241211 H-12H  SustaiN 2010

SustaiN 2010 or Sustainable Future for Human Security is the first International conference organized by the
Indonesian Student Association in Kyoto and the Indonesian Embassy. It was held on 11-12 December 2010,
at Inamori building, Center of South East Asia Studies, Kyoto University. The event was supported mainly by
G-COE Energy Science. One hundred and nine (109) extended abstract had been submitted from countries such
as Australia, Netherlands, South Africa, South Korea, Nigeria, India, Japan and ASEAN countries. Seventy five
papers are presented and more than one hundred fifty participants were joining the conference. The conference
was officially opened by the Indonesian ambassador to Japan and Micronesia (Mr. Muhammad Lutfi), followed by
plenary speaker from key note speakers such as Prof. Susumu Yoshikawa (SEE Forum International), Prof. Djoko
Santoso (Directorate General of Higher Education, Ministry of Education Indonesia) and Prof. Wawan Kadir (Vice
President for Research and Innovation, ITB).

P22 12 H 11 — 12 HIZHHER A >~ B4 ¥ 754 1
KT L 72 SustaiN2010 [ A [ D4R D 72 D Ff
FE e 2 ARk | EBRREICAG-COE 71 7 7 AW
L7z, 797, 7700, A=A IFUT, 55
FhOEE09DOREENABH Y, TDHH, 54D
WFIFERRREN, 150%B U LOBIMEPECERLE
BT 7z. REHEIE, HEHA Y RATYTRMET
& %A Muhammad Luti 12X 0 4 ¥ F 2 ¥ 7 A CTHSA
Sh, glEfE, FH BEECR 4 EH3%, Dr. Djoko
Santoso 4 ¥ F A ¥ THEARSFHE WE, Dr. Wawan s - g
Kadir N~ Ky TRERFREIFE (WFZeEssiHY) L 0, SustaiN (Sustainable Future for Human Security) 2010

International Conference

FNFENIR RS ST, Kyoto, 11-12 December 2010

PPl Kyoto - Shiga

Photo 5-9. SustaiN 2010 participants.
BHE5-9. SustaiN 2010 2% .

IX. G-COE Annual Report Meeting 2010, 28 January, 2011
PR 2341 H 28 H PR 224 G-COE fE ik it &

The GCOE annual report meeting was held at Obaku Plaza, Kyoto University Uji Campus, on 28th January
2011. In this meeting, each committee as well as research group presents their annual progress and report. In
addition, 30 GCOE/RA students and 7 GCOE Group research make a short oral presentation as well as poster
presentation. At the final stage, 5 RA students and 2 G-COE group received the best poster awards.

ER234E1H 28 H (4) FRTOREA0: & D S RZTIHET ¥ YA B I I T IHFICBWT, PR 224
ERHERZHME L2, AFEEOGCOEXFZESDOEHHIEB LY, GCOE - RAICERIREN7-FAE304B L
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O, V=T 7oy a— s FL¥r5ry—3ay-KA¥—ty g y»Wfrbh, RBICHMELREEDOT
RASHES5%, 7V — T2 NEH R A ¥ —EHPRWEE S 7.

o & —_y — ¥ Ve el .

THSERIENE (B PO T A — H A |

FRR2FEFRBES

Photo 5-10. Participants of G-COE Annual Report Meeting 2010, poster presentation, poster award winner.
BE5-10. TR 22 FE G-COEERBESEME, FA4—ERAR, RA2—HIHEE.

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. 5 and No. 6) have been issued in FY2010.

WEERHATRAEFRLTO2—AL F —2TITT 5L DI, F—2XR=IIZHIWL THRBE 2TV,
GCOEFENE R Z L S HAITARTH L IBDO TS, KRIEFEIX, 2= — AL ¥ — (CPK234E1H, Pk
234E2H) #=FMATL7-.

Public Information

L3R

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).

NIV POFITBL IR =2 R=VORFEZIT, GCOE 7T rJ A#A LIS, RITOWIE - BHFN
By HAGE - BIETIESIEMUE ICRFIOFBEHRZBESL X I BDTWE. HRIUE BEICELTETIAN
V—FOMDONMEE T HERELTWA, A—AX—VOEHFITIFHYHEZERE L, GCOE 71 ¥ 5 L,
VURVIL - EIF—MBORN, GCOEHEFL=y MILAHF 7SO 5 L0OFRN, ¥F ) FEEMIES
W—TREBRIZE DV F A REMIEEDA A=V IF, BIBmTE S 7 X5 (3 F—H& - BFETE 7L —
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Fig.5-2. GCOE pamphlet. / B5-2. GCOE/S> 7L v k.

Industry - University Cooperation Symposium

EEFESR

The industry-university cooperation symposium will be held at Kyoto Terrsa (Kyoto Citizen' s Amenity
Plaza) on March 8, 2011. The program will be composed of two parts: lectures by invited speakers and seeds
presentations by members of departments moving ahead with our G-COE program. For details, please visit
the following website: http://www.energy.kyoto-u.ac.jp/gcoe/sangaku/. Please attend this symposium if your
schedule permits.

FH23E3H8H (K), BT VY ORARF R GZEWM 7 7 %) 10T, E¥EEY Y KTy Az v
ZLET. BHAL20MEILEDOY —XRBEFLEYF =Y 3 YATORATFETY. dflidF—2x—Y
http://www.energy.kyoto-u.ac.jp/gcoe/sangaku/ (2T ZE F S\, FIRNIGI & X, S M HEH i, Hk
ZHIED L LY, BERUIIHINDEY VRY AL LA I ERROSEMEBHELLTBY 3.
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Other Activities
Z Dfth

Domestic Collaborative Activities

E PSR E)

I. Japan SEE Forum General Meeting, 30 August, 2010
k2248 H30H Japan SEE Forum #2843

Japan SEE Forum general meeting was held on 30th August 2010 at Kyoto University Tokyo Office. 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,
we discussed on the formation of JST-JICA STREPS Program with Asian Countries, and exchanged information
regarding to the status of collaboration research, education cooperation, and networking.

8 H30 HIZHARKF W F 7 4 AT TARGCOE 235 % )7 % #H - T\ % Japan SEE Forum ¥ 5523 % 92 iti L,
Japan SEE Forum Z Il #¢B o Bk #i sy GRS £, #E, 2y bU—72), SHOGEE#, F7-]JST
JICA My ER A GRAEE R 12D & B RS &2 FEht L 7.

II. Public Lecture on Energy and Environment, 23 July 2010
P22 7 H23 H WRGEE [ZAVF—LBEEEZE R 5]

Kyoto University Global COE 2nd Public Lecturer on “Energy and Environment Issues” was held at Hyatt
Regency Kyoto on July 23rd 2010. The chairman, G-COE Assist. Prof. Taro Sonobe declared the opening, and
Prof. Hideaki Ohgaki introduced the outline of the GCOE Program. Followed this, Prof. Tetsuo Tezuka gave a
lecturer on “Energy Saving from the view point of Energy Science” and Prof. Kazuo Nakajima gave a lecturer
one ‘Issues on Solar Cells toward main energy source and Prospect for Poly-Crystal Si solar Cells” . There was a
very active discussion among lecturers and citizen.

KRS 70— NV COE 70 7 T AP 224ETH23HICNAA T v M) =T = ¥ —HURIZIA VT, 20
MR [TANF - B2 2 5] ZHMEHL £ L7z SR GCOER EBE 3 H O, KIEHE
WEIZIZ X AARGCOE 71 7 J Lt DRI, THREREIZLD [2AVF -5/ (BT rv¥—) ],
s — MR R BEZ L ) [RGELZ EEIAVF—IRICT 5720008 & Si % 5K i~ 1]
f7l LT TEHA R SINE L2, 2%, REF@WICTIAVF—MEICE L THROG 4 LifF e EmR
LA b L7

Photo 5-11. Public lecture. / EE5-11. HRHBE.
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International Collaborative Activities

RS EE

I. Indonesia SEE Forum Meeting, 14 - 15 April, 2010
FH224FE4H14H-15H £ Y FA Y 7SEE7 + —F AR H

Indonesia SEE Forum meetings were arranged to discuss a multilateral proposal for JST-JICA Science and
Technology Research Partnership for Sustainable Development (SATREPS) with Prof. Sudharto P. Hadi (Rector
of Diponegoro University), Prof. Harwin Saptoadi (Gadjah Mada University), Ari Pasek (Bandon Institute of
Technology). Prof. Hideaki Ohgaki and Asst. Prof. Taro Sonobe attended the meeting. Based on the meeting
among SEE Forum member, we had a discussion with JICA Indonesia Office about possible option for multilateral
project.

We had also a meeting UNESCO Jakarta Office regarding to the UNESCO COMETENCE Program to
cooperate in the e-learning program.

GCOE %5SEE Forum {58} % 18 UC, JSTJICA @ b BRBISI IR IR F2E 12 B 1T 2 £ = [ T o e [ 78 F2 i 12
DOWT, f ¥ F4 Y7 SEE Forum * ¥/N—"T& 4, Diponegoro K% Dr. Sudharto P. Hadi, Gadjah Mada
K% ¥ Dr. Harwin Saptoadi, Bandon TR K% #d% Ari Pasek 5 & LR E T 0 75 AlZonwTifikL, *
72JICAY ¥ WV ¥ FHRICB W TITEEE 1T 572, RGCOE 7 & K3 Je 5 & RIER KRR B s s L
7z

T, GCOEBXUSEE7 # — 5 20371 L TWwWAUNESCO DF eI 71 75 A L C,
UNESCO ¥ ¥ /1 )V & BT THEBERICOWTIH A8 21T - 72

II. Memorandum Of Understanding for Educational and Scientific Cooperation between
Graduate School of Engineering, Graduate School of Energy Science, and Institute of
Advanced Energy of Kyoto University and Energy Institute of the City University of New
York, 18 May, 2010
P 2245 H18H =a—3—21livi kK% - A 7+ V=7 RFEad v ¥)u 2K - LEmsest -
I ANV F —FHAEREFRE - T3 OV X — BT AW FE I e BRI 38 O Tt o a FR X

The Graduate School of Engineering / Graduate School of Energy Science / Institute of Advanced Energy
of Kyoto University and the Energy Institute of the City University of New York (hereafter, referred to as ‘the
two parties’ ) agreed to enter into this collaborative Memorandum of Understanding in order to promote mutual
cooperation on education and scientific research.

The two parties will promote in particular the following activities:

1) Exchange of scientific materials, publications and information, and teaching resources

2) Exchange of faculty members

3) Exchange of students

4) Joint research proposals for collaborative research and meetings for research

FEC224E5 H 18 HIZ Teikgedt, = A v F—Feiizedt, =¥ — ﬁ]ﬁ%ﬁﬁmﬂﬁk 2—g=7 -7+
KRETARINVE—WFZETIE, SRR AR E 2 fiks U7z, e, R¥e S/ RE THMRRE, =
H#E T4V F—FEeft R, BEEA l%wﬂf“—ijﬁliﬁﬁ%ﬁﬁﬁkivmﬁmﬂ TA A= —=Tdhb
DEEHZ LRI =a—3—7 « 7 4 RFEZAIVF -89 Sanjoy Banerjee FT 2L 72, =2 —
G—27 « YTARFG ) —ARNVEZEELGORE OB U EEEZER L CETBY, BES IR
FEEBIDTON TS, RipEOTEANC L), MBI L D IRE LW MEGREHEE L, A% %@L T
M TOWIIBROMILEZ S FETH 5.
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B o ¢ o
Photo 5-12. Prof. Komori (dean of the Graduate School Photo 5-13. Starting from left, Prof. Takuda (dean of the
of Engineering, left) and Prof. Banerjee (director of the Graduate School of Energy Science), Prof. Komori, Prof.
Energy Institute of the City University of New York, right). Banerjee, Prof. Ogata (director of the Institute of Advanced

BE5.12. Y1 5FBAETEHERE (£) & Banerjee TnereY) and Prof. Kunugi.

SA—T - VR4 ABTI ANE—FEFE (A). EE5.13. £45EAT 3 —HEHRNE, [HTEH%
#1.E, Banerjee L XL¥—WEAME, RFI XX BT
HEME, IHE.

. 2nd Japan-ASEAN Science and Technology Cooperation Committee: AJCCST, 19-20 May,
2010
R 2245 H19H -20H SE2MH 77 RN ZR &

Emeritus Prof. Susumu Yoshikawa and Asst. Prof. Taro Sonobe attended 2nd Japan — ASEAN Science and
Technology Cooperation Committee during 19-20 May 2010, in Vientiane, Laos PDR as a member of delegate
from Japanese Government. Prof. Yoshikawa reported a progress of the International Meetings on Sustainable
Energy and Environment Protection during 23 — 25 November 2009, in Yogyakarta, Indonesia, which was a joint
workshop with AJCCST. The multilateral project concept proposal between Japan and ASEAN was also proposed.
At final stage, Deputy Minister of MEXT Japan remarked that Japan wants to start the synergetic activities among
Japan and ASEAN, not only binds of bilateral program, but multilateral program through JST-JICA SATREPS,
even though it poses several barriers to be overcame.

W 224E5 H20 HIC T A A - BV F v Y ORI ENAE 2 H 7 & 7 Y B R B &1 HARBUFAL
EHO—B L U THIMARED O FHINRELZHIZ L R K GCOEF EBh# s g Lz, HINBZHT LY
ESHDHE 1 MAJCCSTIZBWT, 7V TICBIT 2 %2 E WL EMF 75T O ME 2 HEAE T 5 72D IChEEZHREL,
WEAEILHIWCA Y FA YT - Val Iy ANI DN VvV RETHBENZT—2 a3y 7THDH [HilEm
IANF— ERIEREDOERAS 56 MISEE 7 4+ — 5 4 | R UTZDHOBFZEHH MR IZOWT, #
BH Tz, RIS, HINERE Y HEHEH 72, B - 2RV -5 ToHAELEME 2 1H0,
ZERTIT) S EICI3EED KXW, BEEZRD BRWTSATREPSANOHFEIZS o T & 72w, EM D
ZHAZHEAR DD TIEZ% L, ASEANGEEMO#EEDL EFH, Y F YV —EVDHLI0EBEOTVELVE, H
AXREL VRSV - 7.
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Photo 5-14. (left) AJCCST meeting, (right) Prof. S. Yoshikawa, r. N. Fukazawa (JST), Dr. A. Nakanishi (Director,
JST), Mr. Y. Moriguchi (Deputy Minister, MEXT), Mr. H. Kumekawa (Director, MEXT).

BH5-14. £ : AICCSTR &, A F/HER, FRE (ST, FEK (ST), HOK (XKHEEIKE), RIK FHE).

IV. Vietnam SEE Forum Meeting, 21 - 22 May, 2010
ER224:5H21H-22H NXFFASEET + — 7 586G

Vietnam SEE Forum meetings were arranged to discuss a multilateral proposal for JST-JICA Science and
Technology Research Partnership for Sustainable Development (SATREPS) with Prof. Luu Duc Hai from Hanoi
University of Science, Vietnam National University Hanoi et. al. Asst. Prof. Taro Sonobe attended the meeting.
Based on the meeting among SEE Forum member, we had a discussion with JICA Vietnam Office about possible
option for multilateral project.

GCOE %*SEE Forum {8y % i UC, JSTJICA O HuERBUBIHE RIS H3E 12 31F % % [ T 0 JE I AF 7852 i 1
DWT, N} ASEE Forum X »7¥—"T& %, Hanoi University of Science, *\ b + A EIRK KN/ £ #¥% Dr.
Luu Duc Hai & & LR E T 0 7T 2200 Thii#E L, F/2JICAN M FAHBERICBWTHAEEZTo72. £
7z, WAE9 2N A1 ThME S 1% 45 7 181 SEE Forum B IC 1)V T O#Efi - $TEE 217> 72, RKGCOEH 5
Bl SRS BRARS < B A s L 7.

V. UNESCO COMPETENCE Workshop, 21 - 22 May, 2010
SR 224E5H21H-22H 232 A2 aYEF YR U—=rvavs

The COMPETENCE project focuses on rethinking science education to put it in the context of Education
for Sustainable Development (ESD), and introduces innovations into the teaching of science, technology and
engineering in higher institutions of learning and research and development bodies in Asia and the Pacific to
make it a more effective tool to build their knowledge, skills and attitudes for sustainable living.

One of the project activities is to create a multi- and inter disciplinary higher education renewable energy
course as a model course for regional countries to advocate the creation of a new discipline for sustainable
development, and also to raise awareness of the issues involved in the use of renewable energy resources for its
equitable, optimal and sustainable development. To create this model course, the project needs to conduct a study
that reviews the key regional initiatives in energy education and their contribution to sustainable development in
terms of heightened public awareness and addressing developmental issues for sustainable development.

To conduct the review study and setting the target and the contents, GCOE and SEE Forum cooperates with
UNESCO and had an expert or experts group meeting in Yogyakarta. From GCOE, SEE Forum, Prof. Ohgaki
attended the meeting.

To settle the COMPETENCE program we had long time discussion for whole two days. Through the course,
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students will gain the following knowledge, understanding and awareness.

- Understanding of sustainable development

Understanding linkage between Energy and MDGs

- Knowledge and understanding of type of energy resources and technologies- focusing on country, region
and world

- Understanding of current energy situation and needs to transform toward sustainable system.

- Understanding of the role of renewable energy and energy efficiency in the context of environment,
economics, technology, society and politics. (Asian context)

- Understanding of the role and options of renewable energy and energy efficiency as alternative solutions
for sustainable energy system in Asian context

- Increasing awareness of energy ethics and behavioral change issues

- Appreciation of innovation of technology developed at the bottom of the pyramid

- Increasing awareness and willingness of students to empower people utilizing available energy resources.

- Main target audience are university (undergraduate) students (not limited to engineering students) and
teachers who have access to SOI, NRENs, or TEIN, but the audience shouldn’ t be limited to university students.
The course should also be open to NGOs, local communities, etc. Therefore the contents should be general and
multidisciplinary.

- The course will be disseminated mainly through SOI and NRENs (CONNECT-Asia)

- SOI connects 27 universities in 13 Asian countries (TL will be added soon)

- INHERENT connects over 350 universities in Indonesia

- MYREN connects 17 universities in Malaysia

- ThaiREN and PREGINET connect universities and governmental agencies in Thailand and the
Philippines

The “Energy for Sustainable Development in Asia, UNESCO E-learning Course” has been started on 10th
February 2011 with more than 400 registered students. Prof. T. Tezuka, Prof. H. Ohgaki, and Prof. K. Ishihara
gave lectures with 10 other Professors from Asia region.

IARAAT X AINVETE, TYTHEICE T AR REREREEHIEL T, B hBEFE 0I5 THL T
YET VARG L. SCHREE - AR a5 082 % T, GCOETIE, HAEWRT AL F -1
% elearning 7’0 7 7 A OVERICHH I 53240, PHK224E5H21H, 22HO2HM, £ Y A3 7037
XYANY TSN, IV ET VAT —2 T gy FTICREENPHRZIRE L. [RICIET7 V7427 =
T HI 550X E 2 DR BEICHEOD L HMELDHET Y, elearning T — AR F— 4 L A
ML ANVEF—I—ARBF—2D200 7 V—T7% L Tirbi7z. #HI3 Joint session with the Experts
Workshop to Develop a Model E-learning Course on Renewable Energy for Sustainable Development 237 11,
AYETVAOI T MEDEPTONI. ZOHR2ODF — KGN ENTNONFIIO W THERITT
b7z, 2HHEZENZNO 7V —TXEOWE L, SHROFEITOWTHETmITTb Nz, GCOE 2SR T %
FHATMRELALVEF DT =220V TIE, BARNZ A7) ¥ 27 20K T7bI /2. Kelearning 7 — A1
“Energy for Sustainable Development in Asia” &L, FH234E2H10H X1, 4004 %8 2 % il B & 4%
OTHIAE N/, RGCOED B Ix, FHRIIZ, ARHEZ, KRIEHIZIHEELITo 7.
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Theme 1: Understanding of Sustainable Development
Theme 2: Current Energy Situation and Needs to Transform

Toward Sustainable System

Theme 3: Current (Conventional) Energy Technologies

Theme 4: Energy Efficiency

Theme 5: Renewable Energy

Theme 6: Sustainable Energy Policy and Development

Theme 7: Case Studies

S < O @
I, Sel M, % CLYREN |

PREGINET Funsg-n-Trust

Fig.5-3. Program of UNESCO e-learning course, the “Energy for Sustainable Development in Asia”.
5-3. 1% X1 elearning 1— X, The “Energy for Sustainable Development in Asia” Q707 J 4.

VI. SEE Forum Young Researcher Workshop, June 7 -11, 2010
P 2246 H7H-11H SEE7 4 —F A GFMAEZRT—2 a7

For sustainability of the academic network and further facilitation of the joint activities under SEE Forum,
it is necessary to satisfy the number of dedicated young researchers in each country as a facilitator (common
medium). In order to increase the number of facilitators as well as developing intensive and efficient
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communication in the future , technical workshop towards sustainable energy and environment network was
organized through inviting one young researcher from Asian country at same location to train their capacity as a
facilitator as well as strengthen their collaboration for future SEE Forum network. The workshop was organized
by Global COE Program in cooperation with UNESCO Jakarta Office. Asst. Prof. Taro Sonobe and Dr. Nuki Agya
Utama coordinated the workshop. At final stage, young SEE Forum members agreed to closely cooperate each
other to facilitate the SEE Forum activities in each country, and develop the JST-JICA Multilateral Proposal.

JST-JICA SATREPS % E i3t 70 ¥ = 7 b2 EHT 570121, HAZEGEGEE (LY KLY 7, 74
¥y, xL—=o7, ¥4, XhF+a, £ 7F, HE) BOEMZRNERAE - SERBEOM & RIS, #£EN
BV THEREE - BEBEON EARETH L. 0720120, (1) ZEMRE D v 7 b oI mPE,
(2) SATREPS 7t 75 AHIRO iRk, (3) BIHEAERI & ORBIIE U HREI 2R R T 7 ok, (4)
H AR~ D FEZEHE i PRV D % I A0 B IZAT 9 72012, S EOFEZRAEE T X 0 HEHE S 7245 T
B —WICALT, BHNIIT—RA 545 =X (773 )7 —%—) ZEEL, FEOIEENERZ N EX
BHIENRRHNTH S, £ T, REKEEGCOEFE#, Nuki Agya Utamafff%E B 253 —7 4 £ — 4% —&
LT, UNESCOY Y ANEF T4 AL LTTI—2 v ay 7B LE. AV, AV FAYT, XM F 4,
<XL—=Y7, 74 )L ETFMRENEY, RENICEWICERBUEZ %L, %ESEE Forum i§H o
B X OVJST — JICA SATREPS % EH [ 3 [F 7 v ¥ = 7 M EBUZMIT 71 ARG 2 5L+ 5 2 L2 fe s 22 -
7=.

V. Malaysia SEE Forum Meeting, 14 — 15 June, 2010
FRk 226 H14H-15H < V—3Y7SEE7 +—J A8

Malaysia SEE Forum meetings were arranged to discuss a multilateral proposal for JST-JICA Science and
Technology Research Partnership for Sustainable Development (SATREPS) with Prof. Nasrudin Abd Rahim et.
al. Prof. Hideaki Ohgaki and Asst. Prof. Taro Sonobe attended the meeting. Based on the meeting among SEE
Forum member, we had a discussion with JICA Malaysia Office about possible option for multilateral project.
In addition, we had a further discussion with Ministry of Higher Education (MOHE), Ministry of Science and
Technology (MOST), and Ministry of Energy, Green Technology and Water about possible collaboration through
JST-JICA scheme.

GCOE %°SEE Forum i{&#) % s U T, JSTJICA O ERBIUSRE IS FHEIZ BT 5 L E[H T oL FEAF 7812
DWT, ¥ L —3 7 SEE Forum X »/3—"T& %, University of Malaya #({% Dr. Nasrudin Abd Rahim & & J&[f]
RETO 7T ROV TH#EL, FANCARL =Y THERICBWTITAEEZ1To72. B, IL—YT7TH
HEHES, BHEHANE, TAVE=BEHML, JSTJICA7 0 75 A% iGH Lz o igthiconTERR
A FEhE L7z, ARGCOE 7% & KIHSEHIEIZ & FFRAR R & BB A L 7.
A - _ o = |

- e s . ~ = »
Photo 5-15. Malaysia SEE Forum meetings. / & 5-15. ¥L —2 77 SEE Forum <4 .
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Vll. Philippine SEE Forum Meeting, 16 — 17 June, 2010
FH224FE6H16H-17H 74 YUY YSEE7 4+ — 5 A&H

Philippine SEE Forum meetings were arranged to discuss a multilateral proposal for JST-JICA Science and
Technology Research Partnership for Sustainable Development (SATREPS) with Prof. Rizalinda L. De Leon and
Prof. Gregory Tangonan et. al. Prof. Hideaki Ohgaki and Asst. Prof. Taro Sonobe attended the meeting. Based on
the meeting among SEE Forum member, we had a discussion with JICA Philippine Office about possible option
for multilateral project. In addition, we had a further discussion with Ministry of Science and Technology (MOST),
President of National Research Council, Prof. Alvin Cuba about possible collaboration through JST-JICA scheme.

GCOE %SSEE Forum {%#) % i U C, JST-JICA O #hERBIBE T IGFHFE I BT 5 % B T oL BRI
DWW, 74 1) ¥ YSEE Forum * ¥ /N—"T& 4, The National University of Philippines #t¥% Dr. Rizalinda L.
De. Leon, Ateneo De University #4% Dr. Gregory Tangonan 5 & LT 0 7 F 22OV Tk, T2
JICA7 4 VEVHBRICBWTH AR ZITo7/2. B2, 74 ) ¥ URAEME, 714V ¥ U HRAET
& % Prof. Alvin Cuba Z &5 L, JSTJICA7 1 27 A% iGH L7z o FEPEIC DWW TR R % F it L 72
A GCOE % & KI5 B2 & B RS e Bh#ps b L 72,

Photo 5-16. (left) Philippine SEE Forum meeting at UP, (Right) Meeting at MOST.
BH5-16. (£) UPTOSEE 7 # —J LA24&, (B) MOSTTOSA.

IX. India SEE Forum Meeting, 27 - 29 July 2010
R 224 7H27H-29H 4 Y FSEE7 + —J ARH

India SEE Forum meetings were arranged to discuss a multilateral proposal for JST-JICA Science and
Technology Research Partnership for Sustainable Development (SATREPS) with Assoc. Prof. V. K. Vijay and Prof.
H. P. Garg et. al. Prof. Hideaki Ohgaki and Asst. Prof. Taro Sonobe attended the meeting. Based on the meeting
among SEE Forum member, we had a discussion with JICA India Office about possible option for multilateral
project. In addition, we had a further discussion with Ministry of Science and Technology (MOST), Ministry of
New and Renewable Energy about possible collaboration through JST-JICA scheme.

GCOE %5SEE Forum {§#®) % i UC, JST-JICA O M ERBIA R E IS F3EIC BT 5% E M T oL FFT e F 1
DWW T A ¥ FSEE Forum x ~73¥—"T& 4, Indian Institute of Technology Delhi #£#(J% Dr. V. K. Vijay, Prof. H. P.
Garg b L FARE T O 7 I 2o ThE L, FZJICAA ¥ FREERICBWTHAS 2T/ B, ¥

FRIHAEMA, 4 ¥ P A V¥ — - BARZALVE B ZEM L, JSTHJICAY v 77 Az G Lz o
HREMEIC D W TR R 2 i L7z, A GCOE A & KIE LB HIR & R ER R Bh#As e L 7-.
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X. Japan-German Six Presidents’ Conference, 29-30 July, 2010
PR 224 7H29H -30H HAM 6 KRS ®

On 29th and 30th September 2010, President Hiroshi Matsumoto, Executive Vice-President Kiyoshi Yoshikawa,
Director General of the Organization for the Promotion of International Relations Zyuniti Mori, Director General
of the Office of Society-Academia Collaboration for Innovation Keisuke Makino, Program Leader G-COE
Takeshi Yao, Professor of Institute of Advanced Energy Research Akihiko Kimura and six teachers attended
to Japan-German Six Presidents’ Conference held at University of Heidelberg, Germany. This meeting was
brought realization by a call from Germany, the Six Presidents of Heidelberg University, University of Gottingen,
Karlsruhe Institute of Technology, Germany, and Kyoto University, Osaka University, Tohoku University,
Japan, the researchers and JSPS staffs, 110 members total, attended the Plenary Meeting, the Working Group
for constructing a scheme of academic exchange, and seven Special Committee at various Thematic Groups
such as " Materials for Energy Technologies ". The issues were discussed such as the expansion of exchanges
between the two countries in each study area. Finally, the Joint Declaration was adopted by the Six residents
with an attendance of Japanese Ambassador to German Takahiro Jinyo. The Six Presidents signed the joint
declaration under the confirmation that this Conference is the beginning of the academic exchange and scientific
advancement of knowledge with the cooperation of the Six Universities.

2010 4F7 H29 H&E30 HOMH, KA Y - N FARNLVITRETHBEIN 206 KFESHKIC, K #k

W, HIE BE - gk, & M— ERSsChiEERRE R, Rt EE AR, B Ju—
COE #s5 ) — ¥ — W AR B 2V F =BT 22028 #dz, B X OBEEFM OB EE6 ZosHiE L7-.
REHIE, FAVHDR SO NFTEIL, N TFAURNVTKRE FyFr7rvRE A=V AV—TT.
BERY, HARMD»OARY:, KRR, WEKFO6 KFEB X OWEE % O N2 HAREMIRBE X OB % £
T, B0 BICL D EREHE, 6 2RICE D RFEMERD A F — LI MNT 2GS oM,
[ Materials for Energy Technologies | %72 ® 8 M4 A58 4T L CRIME X, 1 E O £ WL IR T O it Dk
RRMEED RS NIz, RBICHAEE B HARME IR0 L, 6 RARICI2EFEFIHRINE N
7z, 6REVPHEICHIIL, ZoOXRFEXMEORE L AFROELLN L2 HIFTHEMRMOBEV» & 25 L %
REL, HRFERVEFAEFTHFICEA L.

e ~ a0

Photo 5-17. Japan-German Six Presidents’ Conference. / EE5-17. HJ16 X#ESH.

XI. Preliminary Meeting on Design of Regionally Adaptable Energy Systems in Botswana, 2 - 6
August, 2010
R 224E82H-6H AV T FICBT2MIB#EEHI AN T — Y AT AHGHIHT 2B A A

Meeting the request of expert dispatch from Republic of Botswana, the research group in G-COE visited
University of Botswana and the candidate of joint research site, an off-grid village in Eastern Kalahari Desert,
from 2nd to 6th, August 2010. The country is located the north of Republic of South Africa, and 80% of the
electricity is relying on the import from South Africa. The population is about 2 millions and the main industry is
a diamond mining and GNI (Gross National Income) per capita is $6640. Since it used to be a British colony, the
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town in Habanera (the capital) is a modern city that is recalled the countryside of England to mind.10

Firstly, we introduced each university on 2nd, Aug. at UB. After the researches in UB are presented, we visited
research facilities on 3rd, Aug. We realized their research and education are active, especially when we saw the
new analytical equipments were working. Succeeding day, we had visited several villages in East Kalahari Desert,
where the electricity service was not available, by the guide of researchers in UB. Near the communities, a lot of
cattle are put out to grass, which means a lot of biomass fuel resources were scattered. They use those resources
for the wall of their house. Furthermore, it is impressed for us to hear the story that one family occupies five head
of cattle and each family donated one head of cattle to establish UB. On 5th, we discussed about the international
joint research and leave for South Africa on 6th. The joint research will start in this fiscal year by a part of JSPS-
JICA program and we will further support the program in our G-COE.

ARG-COE TiE, K7 FHAED S OEMRIREDOEFE 2T, HHRRFED 72D P22 48 H2 H
56 HIZHFTRY U F RERCEBLFRNED r — A A5 71 O TH L, Hh 5 iEOIEEAL
EHEOHBE R TS/ RV T FHIEET 7)) A0 IS EL, ZOEIIO80% % T 7 V) /1 H L Ol AZFEH-
TWwWa, A#200 FADETH L. ELHEEIFAYEY FT, ZOGDP 386,640 & v, $72, [HERE
HTHoWEPOD, HHNARA TR ETHEEOMEGI 2K L 385, AN RNMITE 2> TV,

8 H2 HIZIEZAR Y 7 FREFEIZTHHOREMA T2\, 3 HIIZHEZOWZERI D%, Y7+ K¥ED
MRERFET o7, FRICH LW EESSHBE L TV AIREICH - 7201%, FRFICBW T REE IS
B, FEMIATON TV L RWVIETH A 9. Hid 4 HITIEHE D 50 D OIEBLEFHLE L, Sz
HORNTITo 72, BIHNWIZIERICE L OB ENTEBY, ELHHINA F < ZREHEAEGELL TB Y
COREDOEFRERDOEEZFAL TS EDFHTH A, 5 HICIZEEILFEMIEONEICOWTHRE 21TV, 6
HIZH 7 7 ) AT TREEIZO Wz, R 7 F R o ERLFENIZEE, P22 42 JSPSJICA O 7
Oy e LTHIBSNAFETHY, WAEELKEDARGCOE OWFEF & EE) L 255, #HELTWTFE
TH5b.

Photo 5-18. University of Botswana (left) and the Eastern Kalahari Desert (right).
BFHE518. AYIFKE () ERAINUBE (R).

XI. Nuclear Energy Seminar in Thailand, Jan.17-21, 2011
2341 H17H-21H #A4ICBFAE2METEI F—

Nuclear Energy Seminar was held in Thailand from 17th to 21st January 2011. The seminar was planned to
answer the demand from Thailand where a nuclear power plant will be built in 2020. The aim of this seminar is
to deliver a fundamental knowledge of nuclear energy. In this time a concentrated seminar was planned. Prof.
Kunugi, Prof. Unezaki, Prof. Sakurai, Prof. Sasaki, and Prof. Ohgaki gave their lectures. Prof. Yao, GCOE leader,
delivered certification cards to participants.

GCOE ClIMEAEFM L 727 A 1B A F LI F—2 Pk 234E1H1I7TH» S 21 HO LEB B L 2. &
£ I F— 13 20204E I T HEBIROEAZEEH L TWb 54 FEICBWT, BT ALEF— 12T 58K
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W2 mekz, FAERHMFEIZHIZOTIELHEEZHWIZL TS, EEXEEOSE, THICZ

TAF o 7278, RGOAENRKRE NI LR, HERWIZAT ) HHPEFE D FVE OGO R, SEEIEPIIC
T3z,
MHD17 HIZEATIAEAF B RE O KB AEZ BIRE L, B eE 2. PRSI, B Fh9E

DMIHEB IR % 415D,

%Sk )

WELTo 7. £ 3IF—ITIXGCOE 2 5 Wi gz B o =il #ode, BIFESIR, K

THTHHEBIOD I EIR, 4 Rz, T30 F—B T 2090 O KB ERZ TV, REHICIZNR
GCOEY) — ¥ =D 40% % B2 2B THICREEFLIE L THEFR T L2

Program of Nuclear Energy Seminar in Thailand

Jan.17 - 21, 2011 at RMUTT, Thailand

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

Date Time Title Speaker
Jan.17,2011 (Mon) 9:00-9:30 Opening address on the seminar Numyoot Songthanapitak
Mangagala Ubon Meeting (President, RMUTT)
Room Hideaki Ohgaki (Professor, Kyoto
Office of the President University)
Building Sivanappan Kumar (AIT)
Masato Otaka (Embassy of Japan)
Sueo Machi (Advisor to MEXT,
Former Commissioner of Atomic
Energy Commission)
9:30-11:00 | Nuclear Energy for Sustainable Sueo Machi (MEXT)
Development and Human Welfare
11:00-12:00 | Nuclear Energy Demanded in Thailand | Arthit Sode-Yome (Head of DTS
Section, EGAT)
13:00-14:30 | Trends of Energy Direction of Thailand | Amnuay Thongsathitya
(Ministry of Energy, Thailand)
14:30-16:30 | Radiation biology and radiology Y. Sakurai (Kyoto University)
Rinla Ubon 17:00-21:00 | Welcome Party
Jan.18,2011 (Tue) 09:00-10:00 | Small and Medium Sized Nuclear Vutthi Bhanthumnavin (SIU)
) Reactors (SMRs) for Development
gzghgélignce and 10:00-12:00 | Nuclear Physics for Nuclear Power Hideaki Ohgaki (Professor, Kyoto
Generation Application (Part I) University)
13:00-14:30 | Nuclear Physics for Nuclear Power Hideaki Ohgaki (Professor, Kyoto
Generation Application (Part II) University)
14:30-16:30 | Trends of Energy Direction of Thailand | Somporn Chongkum (Executive
Director, Institute of Nuclear
Technology, TINT)
Jan.19,2011 (Wed) 10:00-12:00 | Nuclear Fuel (Nuclear Chemistry) I T. Sasaki (Professor, Kyoto
University)
13:00-15:00 | Nuclear Fuel (Nuclear Chemistry) II T. Sasaki (Professor, Kyoto
University)
Jan.20,2011 (Thu) 10:00-12:00 | Nuclear Regulation and Policy - I Hironobu Unesaki (Professor, Kyoto
University)
13:00-15:00 | Nuclear Regulation and Policy - I Hironobu Unesaki (Professor, Kyoto
University)
Jan.21,2011 (Fri) 10:00-12:00 | Reactor Thermal Hydraulic - I Tomoaki Kunugi (Professor, Kyoto
University)
13:00-15:00 | Reactor Thermal Hydraulic - I Tomoaki Kunugi (Professor, Kyoto
University)
15:00-16:00 | Discussions on Future Collaboration and | Numyoot Songthanapitak

Closing Address

(President, RMUTT)
Hideaki Ohgaki (Kyoto University)
Takeshi Yao (Kyoto University)

Fig. 5.4. Program of Nuclear Energy Seminar in Thailand. / K5-4. #A (B 2FE20EFHEIF—TOT T 4.
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Advisory Committee

BHESE

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 2010 as follows.

KELIRTRADP OB INLHEMERZZHIEL, A7 077 LOWHEHLSHRD

PHEEHEL, YU/ 7205 EZHEL TV, PR222FEEITRLO L) ICTRBEZHMEL 7.

The 4th Committee Meeting August 19, 2010
The 5th Committee Meeting January 28, 2011

%4 MEEHZE R
%55 [mlFE 2

A& FHi224E8 H19 H
A& FRi234E1 H 28 H

Table 6-1 Members of Advisory Committee as of January 31, 2011.

*6-1 HBEEESA/NN— (FK23%F1 831 HEE).

RIS L TR

Chair Yoshikazu Nishikawa | Professor Emeritus at Kyoto University
REE 7 )1 i — Professor Emeritus at Osaka Institute of Technology
Head, Research Institute for Applied Sciences
WK PR BT, KR LERF A EHIZ,
W NS B2 SE B g R
Member | Kenji Ohta Director and Senior Executive Managing Officer,
%E KHIEH Group General Manager, Tokyo Branch, Sharp Corporation
¥ — THRASHIGHE R EHPATRR, "Rtk
Keiji Kanda Professor Emeritus at Kyoto University
A Director, Japan Energy Policy Institute
SRR EE, AV X — BRI eI &
Shigeru Sudo Fellow, Professor, National Institute for Fusion Science
JHIE W MRV G R EIIgEr 7 = 1 —, #%
Hideki Toyomatsu Managing Director, Representative Director, the Kansai Electric Power Co., Inc.
A B V4 B ) R A A R 3 o s
Kenji Yamaji Director-General, Research Institute of Innovative Technology for the Earth
I 3G W T A\ ERER S B S B b e 6K (RITE) B - fF9EPT &
Shinya Yokoyama Professor Emeritus at the University of Tokyo
BRI W RSP ERIR

Adviser, National Institute of Advanced Industrial Science and Technology
TRSZAT B N RE SE AR # A F 8 A ]
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Self-Inspection and Evaluation Report

HOR# - FFliRSES

Self-inspection and Evaluation Committee is evaluating the activities of this program in FY 2010 and will issue
the report on June, 2011.

H O A - FHliZ R & T, AT4ERICE] & HEv T 2010 OB oW T H SRkt - Rl oMY %
EWEToTHY, 201146 HITHEEERITPETH S,
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Publications and Presentations

HREET—5

® Original papers BFZE/Y

* Scenario Planning Group

1.

Qi ZHANG, Keiichi N. Ishihara and Tetsuo Tezuka, A Feasibility
Study on a Future Zero-carbon Electricity System based 100% on
Nuclear Power in Japan, Journal of Nuclear Science and Technology,
Vol.47, No.12, pp.1182-1192 ,2010.

Qi ZHANG, Hidekazu Yoshikawa, Hirotake Ishii and Hiroshi
Shimoda, Study on an Integrated and Visual Analysis Evaluation
Model for Thermal Systems and Its Application for a HTGR
Cogeneration System, International Journal of Nuclear Safety and
Simulation, Vol.1, No.3, pp.258-265, 2010.

Miguel Esteban, Qi Zhang, Agya Utama, Tetsuo Tezuka, Keiichi N.
Ishihara, Methodology to estimate the output of a dual solar-wind
renewable energy system in Japan, Energy Policy, vol. 38, pp.7793—
7802, 2010.

Qi ZHANG, Tetsuo Tezuka and Keiichi N. Ishihara, Scenario Analysis
of the Nuclear Power s Role on Future Zero-carbon Electricity
System in Japan, International Journal of Nuclear Safety and
Simulation Vol.1 No.4, pp.340-347, 2010.

Miguel Esteban, David Leary, Qi Zhang, Agya Utama, Tetsuo Tezuka
and Keiichi Ishihara, Job Retention in The British Offshore Sector
Through Greening of the North Sea Energy Industry, Energy Policy,
Ref. No.: JEPO-D-10-00321R2, 2010, in press.

Qi Zhang, Benjamin Mclellan, Nuki Agya Utama, Tetsuo Tezuka
and Keiichi N. Ishihara, Long-Term Scenario Analysis of a Future
Zero-Carbon Electricity Generation System in Japan Based on an
Integrated Model, Zero-Carbon Energy Kyoto 2010, Green Energy

YFUARGET N —T

7.

8.

9.

and Technology (T. Yao (ed.)), 17DOI 10.1007/978-4-431- 53910-0_2,
© Springer 2011, in press.

Y. Watanabe, S. Konishi, K. Ishihara, T. Tezuka, “Evaluation of
Carbon Dioxide Absorption by Forest in Japan”, Zero-Carbon Energy
Kyoto 2010, Springer, in press.

Y Watanabe, K. Morishita, A. Kohyama, “Composition dependence of
formation energy of self-interstitial atom clusters in £ -SiC: Molecular
dynamics and molecular statics calculations”, Journal of Nuclear
Materials, in press.

Y. Watanabe, K. Morishita, Y. Yamamoto, “Nucleation and growth
of self-interstitial atom clusters in §-SiC during irradiation: Kinetic
Monte-Carlo modeling”, Nuclear Instruments and Methods in
Physics Research Section B, in press.

10. Leary, D., and Esteban, M. “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.

11. 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 (2009), pp. 3223-
3226.

12. Yamamoto, L. and Esteban, M. (2009), “Sovereignty issues of the

disappearance of Island States”, Ocean & Coastal Management
Journal. Doi:10.1016.

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

13.

14.

15.

16.

Takashi Sagawa, Susumu Yoshikawa, Hiroshi Imahori, One-
Dimensional Nanostructured Semiconducting Materials for Organic
Photovoltaic Cell, The Journal of Physical Chemistry Letters
(Perspective), Vol. 1, Issue 7, pp. 1020-1025 (2010).

Hirokuni Jintoku, Takashi Sagawa, Tsuyoshi Sawada, Makoto
Takafuji, Hirotaka Ihara, Versatile Chiroptics of Peptide-Induced
Assemblies of Metalloporphyrins, Organic & Biomolecular
Chemistry, Vol. 8, Issue 6, pp. 1344-1350 (2010).

Koji Miyamoto, Hirokuni Jintoku, Tsuyoshi Sawada, Makoto Takafuji,
Takashi Sagawa, Hirotaka Ihara, Controlled Aggregation-Induced
Emission Enhancement and Quenching of Low-Molecular-Weight
Thiophene Derivatives, Tetrahedron Letters, Vol. 51, Issue 35, pp.
4666-4669 (2010).

Jintoku Hirokuni, Takashi Sagawa, Koji Miyamoto, Makoto Takafuji,
Hirotaka Thara, Highly Efficient and Switchable Electron-Transfer
System Realised by Peptide-Assisted J-Type Assembly of Porphyrin,

Chemical Communications, Vol. 46, Issue 38, pp. 7208-7210 (2010).

17. Surawut Chuangchote, Mitsuyasu Fujita, Takashi Sagawa, Hiroshi

Sakaguchi, Susumu Yoshikawa, Control of Self Organization of
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Ryoichi Hajima, Takehito Hayakawa, Toshiyuki Shizuma, Masaki
Kando, Izuru Daito, Hiroyuki Toyokawa, “Proposal of a Non-
Destructive Detection System for Hidden Nuclear Materials Based
on a Neutron / Gamma-ray Hybrid Approach”, The 17th International
Symposium on Laser Spectroscopy (2010/11/05, KAERI, Daejon,
Korea).
FIFSARHR, Wi~ A 7 kiR E AR E 77 X< & 72wt
J¥ ZnO #IBIERL, TEEE-MTT-S Kansai Chapter 45 1 [~ 4 7 0 ik~
FUTIWVHA L AT—=2 a7, HHEB, 20104E7H 24 H .
T. Sonobe, Microwave Processing for Material toward Low Carbon
Society, Sustainable Future for Human Security (SustaiN’ 2010),
11-12 December 2010, Kyoto, Japan.
T. Nohira, K. Kobayashi, Y. Nishimura and R. Hagiwara,
“Electrochemical Reduction of SiO2 in Molten CaCl2", Sadoway 60
Symposium, June 9-11, 2010, Huntington Hall, MIT, Cambridge, MA,
USA.
N i, HIEEOLE, [—=2 B EBOMTE ], B YA Ay —
AFEE (BBEMPATCYY) — v T a75HFEM), BBEHATC
7)) —rx a7 I, 2010/09/17.
Takeshi Yao, “Study for Lithium Ion Rechargeable Battery Material”,
Joint International Conference Innovations for Environmental Actions
Symposium and 7th Sustainable Energy and Environment (SEE)
Forum Meeting “Innovations for Renewable Energy” (IRE 2010),
Hanoi, Vietnam, 2010/09/20-23.
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BB GERIEER) TREANOGUIE N4 F <27 ] G IR
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H—M| 2 7 SSHESR (2010.6.12 KiFt).
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Shiro Saka (Keynote) The 3rd AUN/SEED-Net Regional Conference
on New & Renewable Energy (RCNRE 3/2010) (October 13-14, 2010,
Penang, Malaysia).

Shiro Saka (Keynote) “Recent Progress in Biorefinery from
Lignocellulosics by Supercritical Fluid Science and Technology”, The
9th Syposium on Development of Supercritical Fluid Technology and
Application (October 15-16, 2010, Taipei, Taiwan), pp.9-10, 14.
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WIfF & AE L ) —F 1 v 7 — (2010.11.12 KiH).
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AR2010 /N4 FRE - XA F YT 74 F Y =T+ —F 2 (2010.11.18
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YR GRERRE) (N4 A AOFNER - ML E | LASEA
IIEIARAT A =T 42010 [ 57— (K4 45156)]
(2010.11.20 #it).
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WA FITY )=, "4 F T4 =¥, NAFTFAT414v7,
NAFrIANAREDEE - J(M)NA A4 27 A M) =&
(JBA) Fft, “REA~DA FEAM Wimes HBIE B Lot (4
F R BERRRAR) TG FE RS  (2010.11.25 ).
YW GREEEE) 34 B IO BUIR & i se s |
M) 727 7 v 27 234, Hiflit 39— (2010.12.2 350).
YR GRERE) [ ZHE AR N4 < ARSI L N 1 Tk
BANOFRART ¥ v PR 224E 5 T8N A+ ~ A G IR AR
AL 52 Il liaksy (2010.12.15 5UHB).

MW (RAF D) [ AREANA F T AV F— PR B
2 (Present and Future Prospects of the Third Generation Liquid
Biofuels) |(#h) H A L& F M, HALFEHINHEFES (2011)

39.

40.

41.

42.

43.

(2011.3.26-29 Hf{T).

Shiro Saka (Invited) “Recent Progress in Biorefinery from
Lignocellulosics by Supercritical Fluid Science and Technology”,
King Mongkut's Institute of Technology Ladkrabang (January
31-February 2, 2011, Bangkok, Thailand).

Shiro Saka (Session Chair) “The Future of Biochemicals and
Biomaterials: Challenges, Trend and Opportunities”, BIT" s 3rd
World Congress of Industrial Biotechnology-2010 (ibio-2010) (July
25-27, 2010, Dalian, China), pp.83-93.

WEM (Fz7=Y) [EBNAF) T 74 F) =] NfA<AT
F AHK2010 (2010.11.18 HHT.

Masahiro Shioji “Fundamental Study on Ignition Characteristics of
FAME Sprays”, Special Seminar in Bandung Univ. of Technology
(October 11, 2010, Bandung, Indonesia).

Masahiro Shioji “Utilization of Hydrogen in Engine Applications”,
The 3rd AUN/SEED-Net Regional Conference on New & Renewable
Energy (October 14, 2010, Penang, Malaysia).
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46.

47.

48.

49.

50.

C.H. Pyeon, ].Y. Lim and T. Misawa, “Experiments on Injection of
Spallation Neutrons by 100 MeV Protons into the Kyoto University
Critical Assembly (invited),” Proc. Winter Mtg. of the Am. Nucl. Soc.,
Nov. 7-11, Las Vegas, on CD-ROM, (2010). American Nuclear Society.
FREE © = AT F 4 FRAT ¥ L AG O WRGHRSEE S 5% M
DWFFE & I (HASRE 22010800 (14710) K& db
W R 201049 H 2527 H).

Mizuuchi T., Nagasaki K., Okada H., Kobayashi S.,Yamamoto S.,
Minami T., Ohshima S., Takeuchi M., Mukai K., Lee Hy., Zang L.,
Nomura K., Suwa M., Yamamoto K., Yashiro H., Yoashino H., Arai S.,
Kagawa T., Minami T., Mizuno K., Wada Y., Watada H., Nishino N.,
Nakashima Y., Hanatani Ki., Nakamura Y., Konoshima S. and Sano
F, “Recent Progress on Plasma Control Studies to Improve Plasma
Performance in Heliotron J”, JSPS-CAS Core University Program
Seminar on Production and Control of High Performance Plasmas
with Advanced Plasma Heating and Diagnostic Systems (Nov.1-4,
2010, Guilin, China).

S. Konishi(Invited), K. Ibano, K. Noborio, Y.i Yamamoto, “Biomass-
Fusion Power Plant System for Engineering Development”, ANS 19th
Topical Meeting on the Technology of Fusion Energy, Las Vegas, NV
8-11 Nov., 2010.

S. Konishi(Invited), T. Shibata, K. Noborio, “Strategy for
Environmentally and Socially Attractive Fusion Tritium System”, Int.
Conf. Tritium Sci. Technol, Nara, 2010.
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Y YARTI YA, Sep. 16, 2010.
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52.

53.

54.

55.

56.

J—23vav 7, Oct.20,2010.

A. Kimura, “Ton Irradiation effects on the interface structure of nano-
scaled oxide particles with matrix ferrite structure”, Technical
Meeting on Accelerator Simulation and Theoretical Modeling of
Radiation Effects (SMoRE), CEA/Saclay, Paris France, 2010.6.1.

A. Kimura, “Collaborative research on super ODS steels R&D among
the international organizations”, Technical Meeting on Accelerator
Simulation and Theoretical Modeling of Radiation Effects (SMoRE),
CEA/Saclay, Paris France, 2010.6.4.

A. Kimura, R. Kasada, N. Iwata, J. Isselin, P. Dou, J.H. Lee, T. Okuda,
M. Inoue, S. Ohnuki, T. Fujiwara, F. Abe, “Super ODS Steels R&D for
Cladding Material of Next Generation Nuclear Systems”, CIMTEC
2010 (5th Forum on New Materials), Palazzo dei Congressi, Pistoia
Italy, 2010.6.14.

R. Kasada, H. Takahashi, H. Kishimoto, K. Yutani, A. Kimura,
“Superior Radiation Resistance of ODS Ferritic Steels”,The 7th
Pacific Rim International Conference on Advanced Materials and
Processing (PRICM7), Cairns Convention Centre, Cairns, Australia,
2010.8.2-6.

A. Kimura, “Super ODS Steel R&D for Fuel Cladding of Gen-IV
Systems” , Innovative Materials Immune to Radiation - 1, The Lodge
at Vail, Vail, Colorado, USA, 2010.8.22-26.

A. Kimura, R. Kasada, P. Dou, N. Iwata, M. Inoue, T. Okuda, F.
Abe, S. Ohnuki, S. Ukai, H. Sano, “Super ODS Steels R&D for
Cladding Materials of GEN IV Systems”,2010 MRS Fall Meeting,
Hynes Convention Center, Sheraton Boston Hotel, Boston, USA,
2010.11.29-12.3.
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Takashi Sagawa, Perspectives of Solar Cells and Related
Technologies, Cambridge Kyoto Symposium “Pathways to a Low

Carbon Society”, (08-09 March 2010) Trinity Hall, University of
Cambridge.
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11.

12.

13.

14.

15.

16.

17.

Surawut Chuangchote, Pipat Ruankham, Takashi Sagawa, Susumu
Yoshikawa, Improvement of Power Conversion Efficency in Organic
Photovoltaics by Slow Cooling in Annealing Treatment, The 3rd
International Symposium on Organic and Inorganic Electronic
Materials and Related Nanotechnologies (EM-NANO 2010) (22-25
June 2010) Toyama International Conference Center, Toyama.
Yueh-Tsung Tsai, Kensuke Goto, Osamu Yoshikawa, Shogo Mori,
Tatsuya Fukushima, Hironori Kaji, Takashi Sagawa, Susumu
Yoshikawa, Effect of the Thickness of Hole Transporting Layer
and Active Layer in Polythiophene : Fullerene Solar Cells, The 3rd
International Symposium on Organic and Inorganic Electronic
Materials and Related Nanotechnologies (EM-NANO 2010), (22-25
June 2010) Toyama International Conference Center, Toyama.
4) Sorapong Pavasupree, Navadol Laosiripojana, Surawut
Chuangchote, Takashi Sagawa, Fabrication and Utilizations of
Titania Nanofibers from Natural Leucoxene Mineral in Solar Energy
Applications, The 3rd International Symposium on Organic and
Inorganic Electronic Materials and Related Nanotechnologies (EM-
NANO 2010), (22-25 June 2010) Toyama International Conference
Center, Toyama.
Surawut Chuangchote, Osamu Yoshikawa, Takashi Sagawa, Susumu
Yoshikawa, Appliations of TiO2 Nanofibers in Dye-Sensitized Solar
Cells and Polymer Hybrid Photovoltaic Cells, Renewable Energy
2010, (27 June-02 July 2010) Pacifico Yokohama, Yokohama.
Koji Miyamoto, Hirokuni Jintoku, Tsuyoshi Sawada, Makoto Takafuji,
Takashi Sagawa, Hirotaka Ihara, Controlled Aggregation-Induced
Emission Enhancement and Quenching in Thiophene-Containing
Molecular Gels, 43rd IUPAC World Polymer Congress (Macro 2010),
(11-16 July 2010) Glasgow, UK.
Surawut Chuangchote, Takashi Sagawa, Susumu Yoshikawa, One-
Dimensional Nanofibers for Solar Cells and Photovoltaic Applications,
The 3rd Thailand-Japan International Academic Conference 2010
(TJIA 2010), (19 Nov 2010) Nagoya.
Takashi Sagawa, Susumu Yoshikawa, Surawut Chuangchote,
Electrospun TiO2 Nanofibers and Their Photocatalytic Activities
for Hydrogen Evolution, 17th Regional Symposium on Chemical
Engineering, (22-23 Nov 2010) Bangkok, Thailand.
Takashi Sagawa, Thammanoon Sreethawong, Sorapong Pavasupree,
Development of The Next Generation Solar Cell, 2nd Workshop on
JST Japan-Thailand 2009-2012, (25-26 Nov 2010) Chateau de Khao Yai
Hotel, Thailand.
Takashi Sagawa, Hirokuni Jintoku, Richard G. Weiss, Hirotaka Ihara,
Thermally Reversible Organogels: Donor-Acceptor Assemblies of
Bicontinuous Porphyrin- Fullerene, 2010 Materials Research Society
Fall Meeting, Boston, U.S.A. (28 Nov-04 Dec 2010).
Hirokuni Jintoku, Takashi Sagawa, Tsuyoshi Sawada, Makoto
Takafuji, Hirotaka Thara, Highly Efficient Electron-Transfer System
with Axial Coordination-Induced Bicontinuous Porphyrin-Fullerene
Assembly, International Chemical Congress of Pacific Basin Societies
(Pacifichem 2010), Honolulu, U.S.A. (15-20 Dec 2010).
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27.

28.

29.

30.

31.

32.

33.

e

WAL, HAML AR ORTER, P23 26 H-29H (L
BMRFARIE v 2 /8R).
ARSI, )N W, EEE W, SR AR, FREERE Ry 1) v -
77—V VIEHAERICE L ERERT S E T RERORME, &
59 [l 5 43 T2 AR R R 2%, SFL224E5 H26 H-28 H (033 7 1 ik
).
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Z55 71 NS W B S A i 2, SPI224E 9 14 H-17 H (R
KEFELHF x VI8 A).,
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B> & BUK - BURAGLEE O 5228 55 12 [0l B T8 L MEA 7 + — F
2, 20104E12H2H-3H, HBRFFHBIEL T I, 94
Mohamed L. Chourou, Kazuhiro Fukami, Tetsuo Sakka, Yukio H.
Ogata, Gold Electrodeposition into Mesoporous Silicon: The Effect
of Solution Composition, The 218th Meeting of the Electrochemical
Society, October 10-15, 2010, Las Vegas, Nevada, USA.
Ryohei Miyagawa, Kazuhiro Fukami, Mohamed L. Chourou,
Tetsuo Sakka, Yukio H. Ogata, Nano-branched Gold Deposits
Prepared by Electrochemical Deposition Using Porous Silicon, The
218th Meeting of the Electrochemical Society, October 10-15, 2010,
Las Vegas, Nevada, USA.
Kazuhiro Fukami, Daichi Shiojima, Tetsuo Sakka, Yukio H. Ogata,
Pt Filling within mesoporous silicon by electrodeposition, The 218th
Meeting of the Electrochemical Society, October 10-15, 2010, Las
Vegas, Nevada, USA.
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YITBIFBFINANRY PVASHT B Y =7 v booHEE L B C R
OFG, BEALFAETTNIRE, 201043 H29H-31H, &K
FiAEF v %A, Bl
Takashi Nakajima, Yukari Matsuo, and Tohru Kobayashi, Polarizing
nuclear-spin by a sequence of short laser pulses: application to
polarize muonium and ytterbium, The 19th International Spin Physics
Symposium (SPIN2010), Sep.27-Oct. 2, 2010 (Jiilich, Germany).
Jun Chen, Ryuji Itakura, and Takashi Nakajima, Attosecond
photoelectron-SPIDER using a two-color pumping, The International
Chemical Congress of Pacific Basin Societies (Pacifichem 2010),
(Honolulu, USA, Dec.15-20, 2010).
Hideaki Ohgaki, Toshiteru Kii, Kai Masuda, Tsuyoshi Misawa, Cheol-
Ho PYEON, Ryoichi Hajima, Takehito Hayakawa, Toshiyuki Shizuma,
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35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

58.

59.

“Conceptual

Keigo Kawase, Masaki Kando, Hiroyuki Toyokawa,
Design of a Nuclear Material Detection System Based on the Neutron /
Gamma-ray Hybrid Approach”, IEEE International Conference on
Technologies for Homeland Security, 8-Nov, 2010. Waltham, MA,
USA.

Hideaki OHGAKI, “MIR-FEL Facility in IAE", 1st International
Symposium of Advanced Energy Science (2010/11/19 Kihada-hall,
Uji, Japan).

Hideaki Ohgaki, “Isotope Detection by nuclear resonance
fluorescence with laser Compton Gamma-rays”, China- Korea-
Japan Joint Workshop on electron/photon sources and applications
(2010/12/2, Shanghai Institute of Applied Physics (SINAP),
Shanghai, China).

H. Ohgaki,” Introduction of Kyoto University G-COE program”,
Kick off Meeting on Design of Regionally Adaptable Energy Systems
in Botswana (2010/08/03 University of Botswana).

KIEPEW] [HHRS: 27 0 — 3 )b COE MUk BE (LIt D = 2 v F—
Bregdun] RS [ZAVF— L RE+*E 2 5] (2010/07/23
NA Ty M) =Yz v =1L,

Yong-Woon Choi, H. Zen, R. Kinjo, K. Higashimura, K. Yoshida,
S. Ueda, M. Takasaki, M.A. Bakr, T. Sonobe, K. Masuda, T. Kii, H.
Ohgaki, Beam Stabilization by using beam position monitor in KU-
FEL, International and commemorative symposium in establishing
the Applied Laser Technology, Institute at Tsuruga Head Office,
JAEA (ICSL2010) , 17th~18th/Feb. 2010.

Yong-Woon Choi, H. Zen, R. Kinjo, K. Higashimura, K. Yoshida,
S. Ueda, M. Takasaki, M.A. Bakr, T. Sonobe, K. Masuda, T. Kii, H.
Ohgaki, A new BPM system for KU-FEL, Ibaraki, Annual meeting of
AES] , 26th~28th.Mar. 2010.

T. Sonobe, Microwave/Infrared-laser processing of Material for low
carbon society; Innovation for Renewable Energy 2010, Hanoi, 20-22
September 2010.

BIEPRES, =K, WMss, MEER, KRIEEH, <A 7 ajE
Wbk X DAL HisR T I v 2 AL FE TR 7 I A~ 4
W, A TINNS RS, KR, 20104E9 16 H .

Mahmoud Bakr, H. Zen, K. Yoshida, K. Higashimura, S. Ueda, R.
Kinjo, Y. W. Choi, T.. Sonobe, T. Kii, K. Masuda and H. Ohgaki,
Wavelength Tunability at KU-FEL, 2010 Annual Meeting Atomic
Energy Society of Japan, September (26-28)-3-2010.

Mahmoud Bakr, K. Ishida, N. Kimura, K. Yoshida, S. Ueda, M.
Takasaki, R. Kinjo, Y. W. Choi, T. Sonobe, T. Kii, K. Masuda and
H. Ohgaki, (4-5)-112010 17th International Symposium on laser
Spectroscopy Daejeon , Korea.

Mahmoud Bakr, M. Omer, K. Yoshida, S. Ueda, M. Takasaki, K.
Ishida, N. Kimura, R. Kinjo, Y. W. Choi, H. Zen2, T. Sonobe, T. Kii, K.
Masuda and H. Ohgaki, Simulation of the Back bombardment effect
in Dispenser Tungsten-base and Lanthanum Hexaboride cathodes,
(11-12)- 1-2011, RF gun annual meeting.

HHASTE, BEEREE, HHEL, WA, B, SRR,
Yong-Woon Choi, Mahmoud A. Bakr, #c -8, BB, KIEIEH,
T AN F =R ORI R L — =BG X 2~
DHF7E, 4-5) -3-2010 45 16 |1 FEL & High — Radiation fff7E4s .
HHASTE, BEERER, BHZL, WA, HA E, SRR,
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49.

50.
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52.
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54.
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56.

57.

Yong-Woon Choi, Mahmoud A. Bakr, fcH-H5E, BB, KIEIE,
B E O PRI RS L — 5 — BREHC X B WO EIC Y
T %8, (26-28)-3-2010 H AR T I FSHEDES.

Kyohei Yoshida, Taro Sonobe, Keiichi Ishida, Naoki Kimura, Satoshi
Ueda, Masato Takasaki, M.Omer, Ryota Kinjo, Yong-Woon Choi,
Mahmoud A. Bakr,Toshiteru Kii, Kai Masuda, Hideaki Ohgaki, The
Investigation on Influence Ty Property of Wide Gap Semiconductor
by Irradiation MIR-FEL, (4-5)-11-2010 17th International Symposium
on laser Spectroscopy Deajeon, Korea, (Invited talk, journal paper
under preparation).

HHEAEP, BEEOKRE, A HEE—, KRN, ®IFA, REE
11, M.Omer, 4 3 K K, Choi Yong ~-Woon, Mahmoud A.Bakr,
AOIR PR, BEHIBH, KIEIEH, shARAME R W2 L — 4 — (KU-FEL)
EHVTA FF Yy TRGEOWIENE > A T 4 OBFER,
(13-14)-12-2010 #5 17 [l FEL & High — Radiation fiff 784 .

K. Kobayashi, T. Nohira, R. Hagiwara, K. Ichitsubo and K. Yamada,
“Direct Electrolytic Reduction of Powdery SiO: in Molten CaCl. with
Pellet-type SiO: Contacting Electrodes”, 218th ECS Meeting, October
10-15, 2010, Riviera Hotel & Conference Center, Las Vegas, NV, USA.
ANRRBESR, PR, RRIEERNN, —PRSEE, DI, [ETBURR
Bk ) a v BELEORIREE B L LB CaCHIZ BT 28
K SO DEMETT |, 5 34 MITEMHANFI RS (BOEE R, 2010
F11LH).

Masaya Oda, Seungwon Park, Takeshi Yabutsuka, Mitsuhiro Hibino
and Takeshi Yao, “Crystal Structure Change Analysis with Time for
Liinserted y - Fe:Os", 218th ECS Meeting, Las Vegas, Nevada, USA,
2010/10/10-15.

Seungwon Park, Masaya Oda, Takeshi Yabutsuka, Mitsuhiro Hibino
and Takeshi Yao, “Crystal Structure Analysis with Time for Lithium
Inserted g-Fe»Os with Various Insertion Rate”, Joint International
Conference Innovations for Environmental Actions Symposium and
7th Sustainable Energy and Environment (SEE) Forum Meeting
“Innovations for Renewable Energy” (IRE 2010), Hanoi, Vietnam,
2010/09/20-23.

Seungwon Park, Masaya Oda, Takeshi Yabutsuka, Mitsuhiro Hibino
and Takeshi Yao, “Crystal Structure Study of y - Fe:0s Cathode with
Time for Lithium Insertion”, 2nd International Symposium of GCOE,
Ohbaku Plaza, 2010/08/19-20.

i g, HIEOUZR, VR M [y Fe0i/ KBEEGHDY 77 472
2R R A | 5 36 MEMR A 4 = 7 A S, AlE iR
MEFET T, 2010/11/24-26.

NG R, Bk NR O TR G SRty
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P, H36MEARA + =7 AF@ma, Rl - EET IV,
2010/11/24-26.

WIRECR, HIEEOUE NB i [ y-FeOs/ Fx /8y 5 —FK
BEMBOBLALTFF v /8y FHE] H36MIEEA + =2 235
&, TR - T 79, 2010/11/24-26.

b B, RREE, B, BREOuE, N [y -Fe0s
D) T DRGSR AT |, 55 51 MITEME AR, BN
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Budget Allocation

FEEcH
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1 specialist administrative staff and 1 assistant administrative staff
2. Budget incurred for the Secretariat is included in the Steering Committee (Program Headquarters).
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