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KBERIRILF—-HZET V-7 $5&% / Special Issue on Solar Energy Research Group

(3 U ®IZ / Introduction

BRAIHEMIIR Y 9 AZ T, M@ CEHEDLEE LT CO, EuL I vy a VT3V F—DMFRRIHITZ
ZIFoTVWET, SEIOFETIE. CO, PuITIvya yIxF—nD5 b, KSR H 5 KT
FIVF—RIHNGEZE LD HIF, ZTNTNOTN—THED XS Bz IToTVEhEBNLET, KT
—T"TiE. KEDERIHES 70 ARG @R AR E R B X RT3V F—FIHIC X 2 EA ko
B E. [ERAEM S )V—"T |, TZX)VF—R7 0N —T ) TYREZEEEE 7 IV —T ), TEHEEERTE 27 L — 7 )
TIr> TVWET, TNH ORI LB ENSE U, ARSI ZE 72 58S 0O 5 — SR 2e s B O
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The G-COE Advanced Research Cluster pursues the world's most advanced researches on the energy science aiming
at CO, zero emission as a research-oriented educational platform for the graduate students. In this issue, we would like
to introduce the research activities ongoing in the Solar Energy Research Group, which is consisted of four subgroups
on the research topics of efficient solar cells, materials for efficient energy utilization, chemical reactions driven by solar
energy, and evaluation of the optical function. These groups carry out researches related to the solar energy utilization,
such as the process and material design for the solar energy utilization, development of efficient solar cells, direct
conversion of materials by solar energy, and so on. Through these research activities and collaboration with the Energy
Socio-Economics Research Group, the doctoral course students undergo training for excellent researchers, who will be
the core members to drive the world class researches on the energy science.

FRAXGEMOSHERLICAE T T~FH L WHMHOBER &R FHEEDE /
Improvement of efficiencies of organic solar cells: Development of materials and
novel design of device structure
TVF—ET2geR A
Institute of Advanced Energy Takeshi SAGAWA
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Polymer solar cells are a promising new type
photovoltaic conversion device with the advantages of
lightweight, flexible and low cost roll-to-roll production
by using the convenient well-developed solution-
based thin film deposition technology as compared
to conventional silicon and III-V group inorganic
semiconductors. 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 7 7 A -ITO/PEDOT:PSS/Donor-Acceptor/TiO,/Al & v 5
v \ —- 37 AN I=ESEN

evaluated novel device structures. We developed donors BROINI T AT OEEREABEROER .

Photo of bulk heterojunction organic photovoltaic cell consisting

such as polythiophenes and acceptors of fullerenes,
of glass-ITO/PEDOT:PSS/Donor-Acceptor/TiO,/AlL

which are consisting of active layer, and the construction



and examination of single-cells were performed. Novel donor PCDTBT and acceptor PC;;BM have been prepared and
applied for organic photovoltaics (OPVs) as alternatives for poly(3-hexylthiophene) (P3HT) of conventional donor
material and (6,6)-phenyl Cq, butylic acid methyl ester (PC¢,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
P3HT-PC;,BM system.

JF ) L2 REMOEBSFEOEFESHEN /
Relaxation structure analysis of electrode material for lithium-ion secondary battery
TRVF—REMTER VR
Graduate School of Energy Science Takeshi YAO

VTV F—mEE L EE N R R A TS B Y AT LOFEENEE> T3, y-Fe,0,13, ZOE#HEMN I
KaIRAPDZRIC, VFULAAVEROBEMMEIE ULTRKEIHREENTVS, y-Fe,05 IFER L, BARIERIC
LCHERBICHE D BUAZLT 2HEMNBIIE NS, COBSIE. VF U LEAEILEZE, y-Fe,0, O ks
WERT B LZRTIIICEZDBND, y-Fe,0;1C, BXULZEMCY F I LZFHAL, U F U LIFEAMEILZOR
FHT DWW TR OIRAE T, XRD JIEZME DR LITWV. 135 N7z XRD JERFICH LT, ZRIRHE Fd3m & LT
J— )V M 2T, B84 MBI 2850 HEREZRDT: (K 1D, 8a¥ A FOFEERIZ, UF U LOFA
BN LR3I LMo RE LA L, BERRGEIC K O LTz, Kifi, 16c VA hO#kEHARIE, VF U LD
AENZ L EBIC LMWL, R K 0D Uiz, 16d Y1 OBk EEHRIE, VF U LFHARRIZE A
EZEMRRENED 5Tz, 8b YA FOFEERIY F U LHAGIZRVWINE Y ODMERLIZ, TNEDFEERKD,
VFILMNET a1 MIIHAIN, ZD% 16cICBEIT ST EMWRENS, UF U LIEHEFRNICIE 8a U1 b
BT AHOICH L, BJIENCZERZT A ME 16c THAHZ EZRLTWVWAE EEZSEND, y-Fe,0,1IcBIT5Y
F U LOWEEEE 2RI % 2 &N TE Tz, FADOBRAMENCIT 2V F U LOYEEEREIRIFIC, ARFIEZEM L.
LW 2172 T\ 5,

Electric energy storage system with high power density as
well as high energy density is getting a growing need. y-Fe,0; is
one of the most promising materials as an electrode of lithium-

. . . - ithium insertion —2— 88 v~ 16¢ -0 16d
ion secondary batteries due to its low toxicity and low cost. * Before lithium insertion i

When Li is inserted into y -Fe,O; electrochemically, prolonged 08 61@>@<§7®<@¢é:%:2:@
potential change is observed after the insertion. It is considered 6]

that this phenomenon reflects some continuing crystal structure i Li, Fe,0,
change even after Li insertion. Li was inserted into y -Fe,03 1

electrochemically, the circuit was opened immediately after the Li By 021 e
insertion. XRD patterns of thus obtained Li inserted y-Fe,O; were g Y L S e
measured for each elapsed time. The XRD patterns were analyzed g_ 051 %®h©#©\®‘®~©‘©’i
by the Rietveld method using RIEVEC program. In the analysis, a Ll - ¢/$/$f$~‘$/$’
the crystal structure was represented by space group Fd3m, 5 0.4 S Li FeO,
and the occupancies of Fe at 8a, 8b, 16¢, and 16d sites were = 02 /‘7\‘7\¢#¢77V~v—v v
investigated (Figure 1). In the process of the electrochemical © 00 (K N —

Li insertion, the occupancy of 8a site decreased and that of == 1 — -

16c¢ site increased. After Li insertion, the occupancy of 8a site 06 % ®‘®/© »T©ﬁi B
increased and that of 16c¢ site decreased gradually with time. Fe 0l e ———— =
occupancy at 16d site dose not so changed all over the process. ’ AT Ve Yy
At Li insertion process, it is indicated that Fe moved from 8a site 027 v . Li Fe,O,
to 16c site, and then it is suggested that Li is inserted at 8a site 0.0 ROW LI AL R N L K N N B

and Fe is pushed out from 8a site to move into 16c¢ 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 16c 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 16c site thermodynamically. We are going to apply this
method for other electrode materials.

Time after Lithium Insertion / hour

1 y-Fe,0,0 ") F 7 LEAFIEEDOERIBEE
Fig. 1 Crystal structure change of y-Fe,O; with time
after lithium insertion.
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Development of low-cost production method for solar-grade silicon
TV F—REAIIERE BB, B2
Graduate School of Energy Science Rika HAGIWARA and Toshiyuki NOHIRA

WIZE AL SRV a v KEEE. BEOKGEMA ERDO 8 FILL L2 KD TWE T, ZHghR, EHFt.
BREGESENE WD, SHBOKEEFE « KEEMCEL THhOoNAEREEHINTVwES, UL, FEEEA
% KB O@EMES ) a2 OERIGHHE T, AL T, BRlE L7k L o L (CaCl,) HTY
71 (Si0,) ZELZCHEMITRITTT 5 LWV 2L LWHIEC K > TRGEMA Y a2 E28LET % k2R LT
WET,

WFZERT I & R X LIRS KIS, MR aryzmRI U Aicdkml, COERGYZ F—FYIRicXLw b
LT avBIcE UABEROEMARRE L E Uiz, COEMZMF L TARL CaCl, 1 (850°C) TEMIETY
b, DUARYY aAUANERITENE T, TOEEOEIGHEEX, IR 202N LEWES EEXRTH 1.5
FCm ELE Ule, 5Nz a v oMz ok LIRS, BEHE (—Eo—/5mtkkEREScRbEm e LT
FIFATREZ A ZER L TWE T e b E L,

Research Targets Crystalline Si 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
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 by using the electrolytic reduction of SiO, in molten CaCl,.

Research Plans and Achievements 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.1). This (SiO,+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 purity of produced silicon was analyzed and confirmed to
have our target levels which can be used for solar cells after one-time directional solidification process.

1. KRV AEHMKRIVALOREEME K—FVIRIC~NL Y MEL T U D CEICETE
L -EiR

Fig. 1. A photograph of new (SiO,+Si) pellet electrode. The mixture of (SiO,+Si) powder was
pressed into a donut-shaped pellet, which was attached to a Si rod.

KBAREAT AT ESHREBERTDOER /
Design of the artificial photosynthetic enzyme driven by solar energy
TRVF—BT AT HsRElL &R #
Institute of Advanced Energy Eiji NAKATA and Takashi MORII

RV DIEE RIS I 2 VW HZ B RZ B U 7 NIDEE S A7 LoMEZ HiG L, Sz xVF—2FMH L T
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1) KbptZzfitd s D7 771 2) IELZMEFBEIc X D REEE 5 T e S BEROM ML Tlns s
% [VlL—az=vy b RU3) K7 VT FNEIEEEND EAZ O TRILKISZ T 5 [AF2—X ) %
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BHITH2 Ru D §ikz DE7 71 e LTREtLIE D7 s —vlb—azy b #akzfRLE Lk,



Ru (ID) #HAMEAT DNA (&, ATEDEIRGHC X 0 EfL7Z2 784 U DNA Z# i U7z Bl 2838 d 5 D7 7+ —U L—
= b EAEKELUTHERELX T, @M LIV TRu D #AZEHi L7z DNA B A EIRZER L, ATl
YEIIE NI B 2 CETICE 27 il L72A5 R (K1 (@), AV — FEERICEDHRENTEY . Ru (D FHAE
fii DNADY D7 7= b—a=vw b HEKELUTHEEET 5 EAWRBRENTVE T, ZDOAY — FIEERIS
B2 K OFFHICHETT 571, BABMRBEICE T 540 Y — FNERICEZHERLE Lz, 514 DNA NIEAL
ke & D MR E % C L AVA[REZR & 5 IC DNA fiddl) 75 EZ2 it U TN E | i@ ICRE Loz it d 2 T4+
H—¥ | ZHREIBTEEGRZMELTHEET (K1 (b)),

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. To
develop the photo-driven oxidase, which would mimic the material conversion process in photosynthesis, we designed
and constructed photoelectric transducers consist of light-harvesting antenna and charge transporter. DNA scaffold
would be appropriate for hole transporter because the double stranded DNA forms highly organized self-assembly and
hole migration process through DNA have been studied extensively. The ruthenium(Il) (Ru(ll)) complex would serve
as an attractive photosensitizer as many Ru(ll) complexes are tunable for the excitation by visible light. We designed
DNA-modified films containing Ru(ll) complex as a photoelectric transducer. Ru(ll) complex tethered complementary
DNA was constructed and immobilized on a Au surface (Figure la). A stable cathodic photocurrent was immediately
observed under the photoirradiation of the modified gold electrode at 436 nm, whereas the photocurrent was instantly
disappeared in the absence of the photoirradiation. Understanding the detail of the mechanism would lead to the
construction of the light energy induced artificial enzyme.

(a)

Hole Transferin DNA [RELLIS |'9}f

glucose

Hole Transfer in DNA

MV

light

- MV2+

Au

Light enegry induced artificial enzyme

1. (a) €@ B EICEEL LU 7zRu(ID)FEHMEERDNA B SHEMBILIR O BIEEE (b) ABZIEFEIT + % > 4 — € DEKE
Figure 1. (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.

RRKEEAMFORIE & MHFHERITORF /
Development and evaluation of novel materials for the future solar cells
TV F—BIT2AEAT RIS, AOMEEE, T3 LF—RAER  RERRR
Institute of Advanced Energy Hideaki OHGAKI, Toshiteru KII, Graduate School of Energy Science Taro SONOBE

LD T IV—TTIEHHRN L —PF =04 7 aliZHNTY A RE v FEERO T 3 )V F—N\2 REE %
HilfE U TR B AR Z AIE U, RN E T2 L —Y'— (KU-FEL) 7Z Wiz o8 E R X T
KIFEME )V OFMFEZRRT 2 2 EHIBLTVWE T, REDS KUFEL A DET 3L F—MRbE T o0 ] &
UTBfE N, ZHSNER 10% 28 2 2 AR RHAORBFEMO KB, @R B AEEEZ ISH U Ie N TGRS X
T LORNR 0 o T B R R B RIC O A TE VD 97,

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 KU-FEL as well as microwave
heating. Toward a low carbon society, the new collaborative research facility, Material Analysis Laboratory, for pAoto-
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energy material has been established at KU-FEL of Institute of Advanced Energy, Kyoto University for promoting and
accelerating an innovation and collaboration toward a development of next generation solar cell with more than 10 %
efficiency and photosynthesis systems applied for the advanced organic function.
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RI ZIVXF—TiaeE %3 DR E & Z DOFEM / Evaluation of interfaces for solar energy conversion
I )VF—BRT 2R AE(EER. R —8h. BiE=4
Institute of Advanced Energy Tetsuo SAKKA, Kazuhiro FUKAMI, and Yukio H. OGATA
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For light energy conversion by semiconductor electrodes, the control of morphologies of electrode surfaces is
important as well as /n situ evaluation of the surfaces to optimize surface properties. In this work the control of the
surface morphology by electrochemical reactions and the development of 777 sifuz monitoring methods for various
interfaces are studied with keeping mutual interaction between the two subjects.

The pore size of porous silicon formed by the electrolysis can be controlled in a wide range from several nm to several
pm. We are developing a composite electrode by the electrodeposition of metals into porous silicon layer (Fig. 1).
We aim at the modification of band structure by the metal/silicon contacts, and the understanding of photoexcitation
processes and photoelectrochemical reaction processes. Applications, such as the development of a highly-sensitive
sensor by utilizing metal-supported porous silicon, are also studied.

Since laser can have access to various interfaces, it is an important tool for investigating solid-liquid interfaces under
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wet processes. /i1 situ elemental analysis of target surfaces in liquid by the emission spectra of laser ablation species is
studied, as well as in7 situ structural analysis of interfaces on the basis of laser diffraction, and also an 7z sifuz monitoring
of the structure formation at liquid interfaces on the basis of laser scattering spectroscopy for noncontact measurement
of interfacial tension.

In conclusion we are aiming at the creation of surfaces with novel properties by controlling the surface morphology
of semiconductors, in combination with the development of i sitfz monitoring methods of interfaces, leading to the
development of basic technologies for highly efficient energy conversion processes.

ZHIEY )L BEDESER
) AV BRI LD ZAEL. 2AELE Y ayedEme LT
Pt Z2fLNEBICEIRINICERD > T 95 C Lic K Db NI AL L7z,

Porous silicon / platinum composite electrode

Composite electrode obtained by a selective electroplating of Pt into the
bottom of the porous silicon layer, which is obtained by the electrolysis of a
silicon wafer in HF solution.

EEKRGEHREO OO T LN L—Y—F/TO®Y > T/
Nanoprocessing with femtosecond laser pulses for the development of efficient solar cells
TV F—B T2 R A, =B
Institute of Advanced Energy Kenzo MIYAZAKI and Godai MIYAJI

EER S KGEMAIH O DN EFEMOMEZHNE LT, L—Y—ZHWik)/ Taky v J7F
FOMFEMREEDTOET, T L (fs) L—Y—DIRFHC X > T, #FHEIK (DLC, TiN %) 8k (Si
GaAs. GaN %) OXMICHE 50 ~ 200 nm OF /T - 7/ Fv 2R T 2 8fExFLEZRE L. ZOYHE
TIVOREFICKIN L TVE T,

A versatile nanoprocessing technology is under development using femtosecond (fs) laser pulses, for the purposes of
producing efficient solar cells. We have successfully demonstrated a new way to create nano-gratings and nano-dots
with the periodic size of 50 ~ 200 nm on dielectric (DLC, TiN efc.) and semiconductor (Si, GaAs, GaN ezc.) surfaces, as
well as the physical model of fs-laser-induced nanostructure formation.

Trh L —Y— TR LADLCRENDF /HBF (L) &F/ Ky bOf
Example of nano-grating and nano-dot formed with femtosecond laser
pulses on DLC surfaces.




ME#iREENE L A FAEREFL - —RXEDOSE(L /
Frequency-conversion of mid-infrared free-electron laser pulses for the material analysis
T)VF—B T2 il B
Institute of Advanced Energy Takashi NAKAJIMA
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THREESTTN, L= OV ZHORIREEEIC EDOREDIES ERHEMIC K> TREEERENN D RS
T ENDMDET,

Radiation is produced when the trajectory of accelerated electrons is bended by the strong magnetic fields. This is the
physical mechanism of free-electron laser (FEL), and obviously very different from the mechanism of conventional lasers.
The advantage of a FEL is that, there is no fundamental limitation in the working wavelength range. This, however, does
not mean that a single FEL device can produce radiation at any wavelength. Therefore it is very practical to develop a
auxiliary optical system to extend the working wavelength range, and we employ a frequency up-conversion technique
with a nonlinear crystal. This way the evaluation of the material properties with our FEL would become more efficient.

To use the FEL it is quite important to know the shot-to-shot fluctuation of the laser wavelength. If it were in the
visible wavelength range such a diagnosis of the FEL beam is quite easy by using an array detector combined with
a spectrometer. It is not so simple, however, in the mind-infrared range, because of the lack of a array detector at a
reasonable price. To overcome this problem we propose to use a fringe-resolved autocorrelation (FRAC) signal which is
conventionally used to measure the pulse duration. Our simulation below shows that the FRAC signal is notably different
for the different amount of shot-to-shot wavelength fluctuation.
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G-COE KP4l & 2B / Research Activity Report by G-COE Ph-D student

Ms. Pramila Tamunaidu

Ph-D candidate,

Energy Ecosystems Laboratory (Saka’' s Lab.),
Department of Socio-Environmental Energy Science,
Graduate School of Energy Science

Nipa Wypa fruticans) is a non-threatened and underutilized sugar-yielding palm found along river estuaries and
mangrove forests. It produces rich sugar sap from its inflorescence continuously for up to 100 years. Nipa abundantly
grows in Southeast Asia, northward to Philippines, Ryukyu Islands and southward to north Queensland. The largest
natural nipa stands are found in Indonesia (700 000 ha), Papua New Guinea (500 000 ha) and Philippines (8 000 ha).
This vigorously growing palm has no reported international trade and it is only used domestically in family enterprises
and cottage industries among the rural community.

Thus, we have collaborated with Kansai Electric Power Co. Inc., Kyoto along with General Environmental Technos Co.
Ltd, Osaka, to carry out a feasibility study on the potential utilization of nipa sap throughout Southeast Asia, and various
parts of nipa palm for bioethanol production. The bioethanol production pathway developed in Saka’s Laboratory is
shown in Fig. 1.

This project will help generate sustainable livelihood for coastal communities as well as initiate coastal rehabilitation.
We are also looking into possibilities to reuse abandoned shrimp ponds as potential sites for nipa palm plantation.
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Fig 1. Bioethanol production pathway from nipa sap and other parts of nipa palm.



SEHE BEIRILY— - UY A4 VIV BEHRRESFAEFREHIFR /
Kansai Research Foundation for technology promotion (KRF), Promotion Grant for Young Scientist
FIESAHR G-COE FFEBED 12T 2 v 7 AZHFEMEL L Ule~ A 70l 7o AEIC K % EME ZnO EED
TERBGEDISE] LT 2P DV TR 22 FE AR ERE AR T3V F— « U A 7 )URAI TR [
IHIVF— - VA TN EFRENEZZELE Uiz, %
HARREIE A G-COE I E st 7 9 A X [KIGZ X IVF—F] — -
ﬁﬁﬁj@ RTLHD, YOI vy g UANEHRT 2K "“—“‘%w@mm§m51
Tty e LTI NE T, : R ot

Dr. Taro Sonobe (G-COE Assistant Professor) has received
the Promotion Grant for Young Scientist from Kansai Research
Foundation for technology promotion (KRF) on his research topics
of “Study on the Zinc Oxide Thin Film Processing by Microwave
Excited Plasma Technique from ZnO ceramics”. This research also
aims at contributing to the CO, Zero-emission material processing
as a part of Advanced Research Cluster of Solar Energy.

KRF S19EBIMR&MEX (FR23FIAE) KHTRE

SE&E £8 0 [BXREFHERFERERNTHS &=CGH]/
The 8th computational science & engineering division CG award of the Atomic Energy Society of Japan

MG T o, &8 In THARRTFNIZEEFIBERAEMS HECGCE) 2%HELE L, RHEARZ VY77 —
U« T— )V B B2 D b OXUABE B ENC RIS 28> S 2 L— 3 v ea[ifk) T, EFEOFERK
PEREDREERY R EAIC K O BIGMEINIC R L T, BIEBZZNTFEDNRACEATNTETVERT. L BTN
ELTVAMBHRICH LT HEY 2 2 L—2a VK 2HEOMAZHIELTEY £, £/~ A T 8BV I 2
L— 3 Vb NEHERREZ TR T 2 M OVWTE, HREHET 2 FTIERICEETHE EEZTVE
T TOEIBEHT, TOXIHRHRES LWHZZE TET LIFKERRICELE T, SRIOZEZHAIC LT,
SHBREMEFORRED BTN KO ICHERZBNZBAERTEVIOVERVE T, REICKD XTH, AW
P CRABMEEIC 5 - TARGLEA DY) JJBE LWL E D HRRICO K D @R U LIP3 26T,

U 5 R IERRE 3 |, TAmseRh

I received the 8th computational science & engineering division CG award of the Atomic Energy Society of Japan.
The title of the study awarded was “Numerical simulation and visualization on bubble departure behavior from heated
surface in subcooled pool boiling”. In recent years, with significant advances in computer power, the computational
scientific approach for the elucidation of a phenomenon has been extensively introduced. I aim to clarify the mechanism
of boiling phenomena by the numerical simulation. On the other hand, it is considered that a visualization technique
for the result of the numerical simulation is very important to understand the phenomena entirely. In this situation, I
am very flattered and honored to receive this award. It will encourage me, and I would like to continuously make all my
efforts to obtain satisfactory results. Finally, I would like to express my sincere gratitude to my supervisor, Professor
Kunugi, and all of the laboratory members, for their support and guidance throughout the research.

(Yasuo Ose: Ph.D student, Graduate School of Engineering)

SHERE ERIXNT - AT LARUCMBCET3EES ROV L RAE2—F

Poster Presentation Award: Asian-Core Program on Advanced Energy Science,
International Symposium on Advanced Energy Systems and Materials
Fh Chb BEED &, FRE 23 4 03 HICifiE & 717z Asian-Core Program on Advanced Energy Science, International
Symposium on Advanced Energy Systems and Materials IC T, RAX—HZZH L% U/, iH#E% (& [Cation
Distribution Analysis with Time for Li inserted y-Fe,0;1 T® b X L7z, FADWIZRICDWTHEHIRICHI T 2L, VT
U L REM O T2 A BRI D e O O RALEMNT TH 0 £97, AEH I 2EMmbkEHE, BREIC>E L, »
DHFEVNEE THLIRMHTH > T, TOPTEXRMAEXIVEEETH B y-Fe,0;, TIo TOMEHIIIER L
%, BHEIEKIC U T E RIS D BT ZBRDBIHIE N, U F U LA ILROMEMEN LTS L
WREENE Y, TOTEMND, XU — NV MEZHWV, UF U LIARD y-Fe,0; Ol DORERF 2L 2 1]
SMCLE Uz, UF U LIEHEGRICIE 8a U1 M2 i 20, BUIANICLERY A Fd 16c TH2 T LA

5D £ LT Chh - PRS- LR RE 2 |, 3oL F—R2EpgeRh
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I (Seungwon Park) received the prize of Poster Presentation Award at "Asian-Core Program on Advanced Energy
Science, International Symposium on Advanced Energy Systems and Materials", during March 2011, in Busan, Korea.
The title of my presentation was "Cation Distribution Analysis with Time for Li inserted y-Fe,O3". My research concern
is about crystal structure analysis for developing new electrode material

in Li-ion secondary batteries. y -Fe,05 has a spinel structure with cation T ——
vacancy and is expected to perform as a favorable electrode material for Li- Internatonal Symposium on Advanced Energy Systems and Material
ion battery with low cost and environmentally benign. When Li is inserted P;":a;;"

into y-Fe,0; electrochemically, prolonged potential change is observed Sranattins ol

after the insertion reflecting some relaxation phenomena occurred after Li Cation Distrbution Anslysis with Thefor Liinerte .0,

insertion. With this regards, we analyzed the change of crystal structures T
of y-Fe,0; with time by the X-ray Rietveld technique. It is indicated that Li e Tramportaon St It |
prefer 8a site to occupy kinetically, prefer 16c¢ site thermodynamically.

(Seungwon Park: Ph.D candidate, Graduate School of Energy Science)

L (B AR &, PRk 23 4F 03 HICBHfE & 1i/z Asian-Core Program on Advanced Energy Science, International
Symposium on Advanced Energy Systems and Materials I T, RAZ—HZZH L F Uz, i#EEAE [Crystal
Phase Change with Time for Li-Mn-O Electrode Material | T&h 0 £ U7z, Ak F U L RE MO EMk R T
Mn RO A Y 3V LiMn,0, a7 < i, @A, BNERMER TRz RO o, RIMAO EMbHR
& UCIERBMENEATE D £9, AWML TIE LiMn,0, IC 1) 2RI R A NS 72, BLILEMIC Li 2 A
U7t XBRET R GIESFRa— L >y T v T 2 %2 FV, IRERGRICHE S tHOZ L2 fift L X Uiz, £ ORER.
Lio,Mn,0, DMK TIE 27 RERHILL L 2 #HO A EFOVHEMIEE U, X AREHTAE (260) 36.60° T TEX 8.136A O
A FHOHELHCRIIRFRIRGEICBID 5T —E TH S M. XMEHTANE (20) 37.01° TR FEEL 8.049A D B HIZRFRHIFE
IS THAT 5%, HILWBHEZIALMCLE Le, (R T B ERIERE 1 M4, =3V F—READERD

I (Im-sul Seo) received the prize of Poster Presentation Award at "Asian-Core Program on Advanced Energy Science,
International Symposium on Advanced Energy Systems and Materials", during March 2011, in Busan, Korea. The title
of my presentation was "Crystal Phase Change with Time for Li-Mn-O Electrode Material". Li-Mn-O system has been
researched actively and is expected to perform as a favorable electrode

material due to its low toxicity, low cost, high electric capacity and high

March 5, 2011

thermal stability. In this study, we investigated the crystal phase change BN S AN R Sy il
with time for Li-Mn-O electrode material by using X-ray diffraction (XRD) Py

analysis and the asymmetry Lorentz fitting. As the result, it was newly Ijzzr;:o

found that the separated two phases coexist in terms of LixMn,0, for more Crostal Phase Change with Time for Li-Mn-0 Electrode Material
than 27 hours at the angle of diffraction (2 6) of 36.60° and 37.01° with

8.136A (Phase A), 8.049A (Phase B) of lattice parameter at even x=0.1, Gren Transp

respectively, and the phase B decreased with the elapsed time.
(Im-sul Seo: Ph.D candidate, Graduate School of Energy Science)

HOPE 2 —5 1 > J&#keE /
Report of HOPE meeting: transfer of knowledge from Nobel laureates to young researchers

From March 7th to 11th, I had the great chance to attend the 3rd HOPE meeting that has for concept “Art in Science’,
and that gathers Nobel Prize (NP) laureates and young researchers for an intensive week made of lectures, field trips,
discussions and presentations. This year, the theme was “physics” (it varies over the years, from nanotechnology to
biomechanics) and the 2008 Physics Prize laureate Professor Makoto Kobayashi was our chairman.

The meeting is actually prepared long before. Around December last year, selected students from the Asia-Pacific
region started listing some questions to ask the infamous minds (like--- How to get a Nobel Prize??), and we were
separated into 10 working groups. During the meeting, from the very first day, we started working on our group project
that had to be presented during the last session of the conference. As ours was “How to improve creativity in young
scientific minds”, we ended up creating a short 10 min movie from scratch. We had a lot of fun making it, although it
meant staying up late every night, but most of all, it was interesting to interact with my peers from different countries
(although the G-COE working group does help preparing to such situations!) and share so many points of views.

I was mostly amazed by the chance to approach so many great scientists. Although a bit shy at the first lectures (we
were all worried about asking “stupid questions” to mind-blowing geniuses!), dinners and small group discussions were
organized so that we could interact with them directly. Definitively a chance to be talking about string theory while

—-11-



having a sushi dinner with David J. Gross (NP Physics 2004), cheering with the very funny Leo Esaki (NP Physics 1973)
and having deep conversations about serendipity in science with Ada Yonath (NP Chemistry 2009, she got her idea on
how to do ribosome crystallography by reading a book about polar bears:-- And got a NP! Talk about luck!). We also had
the chance to visit some scientific complex such as KEK in Tsukuba.

The week was very inspiring and we all tried our best to make the best presentation on Friday afternoon. Fair game,
we ended up all equal as almost none of us had the chance to present: the earthquake happened in the middle of the
session. Fortunately, we were all safe but it is definitively an experience that we will never forget!

All in all, you might want to know the answer of my question above. Well, I asked Dr G. Oquist, who was the
permanent secretary of the Royal Swedish Academy of Sciences (and therefore who was among the selection board for
the Nobel Prize), and well--- There is no definite answer but the prize rewards a breakthrough in science, something that
changes the “normal” vision of one field and brings something new to humanity--- So, all along your scientific career
path, never forget to take risks, because that the key of great science. But, don't hope for a Nobel Prize, because that is
not a goal. Enjoying your work is, though!

(Miho Janvier: Ph.D candidate, Graduate School of Energy Science)

PS: if you are interested, check the streaming website to see some of the lectures we had:

http://www.ustream.tv/channel/third-hope-meeting

HOPE meeting certificate by Prof. My group with our Nobel Prize (fake chocolate)
Kobayashi. medals after receiving our HOPE meeting
certificates. We deserved it!

CNFETHELIERE - X2 D / Reports of Past Events

2 2 [A] Rajamangala TR AZEESE /
The 2nd Rajamangala University of Technology International Conference

%5 2 |1l Rajamangala University of Technology International Conference on the issue: ‘Science and Technology
Development in Creative Economy' l& Rajamangala University of Technology Thanyaburi ® F#£C & O %1 FEIC
TFM 224 11 H 24 H 5 26 HORIBAMNE Ulze AEFRIE XA EHND 9 DD Rajamangala TRAMNEE D
S5 AR AREE 2 A R S AR RS IS HITHANE Lic, ARRRICIEY G-COEMN D, J—X—
OJ\JRIBIR & RS THA N, “Research activities in Kyoto University and energy technology aspects.” &5
HHCHHZITOE Lz, I3 HAZYD, R, HE, #EZES 300 %2B2 52INEz2ED, Ba0
IBIKR T LE L,

The 2nd Rajamangala University of Technology International Conference on the issue: ‘Science and Technology
Development in Creative Economy' was hosted by Rajamangala University of Technology Thanyaburi (RMUTT) under
the close cooperation with Kyoto University and agreement among the 9 RMUT's namely: Rajamangala University of
Technology Thanyaburi (RMUTT), Rajamangala University of Technology Krungthep (RMUTK), Rajamangala University
of Technology Phra Nakhon (RMUTP), Rajamangala University of Technology Rattanakosin (RMUTR), Rajamangala
University of Technology Srivijaya (RMUTSV), Rajamangala University of Technology Isan (RMUTI), Rajamangala
University of Technology Tawan-ok (RMUTTO), Rajamangala University of Technology Lanna (RMUTL), and Rajamangala
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University of Technology Suvarnabhumi (RMUTSB).

The aim of the conference is to exchange knowledge, research ;
experience and ideas for research development in different fields, ) :' PMENT IN Cl
academic cooperative networking, international and national research - >

. . ) EE:, ~¥m
presentations, and further collaborative academic and research \
development. More than 300 researchers attended the conference and 8 LAESEARCH
shared their novel ideas across nations as well as research fields. Prof.
T. Yao, leaser of G-COE gave the presentation of “Research activities in
Kyoto University and energy technology aspects.” in November 24.

THE 3° RAJAMANGA LA U5V EHS'TY OF TECHNOLOGY CO

L

I E
ST

24 EEICH T B 2EEFHE I F— / Nuclear Energy Seminar in Thailand

G-COE Tl&. WEEEBAME L7z 2 A FEICBI BRI F—IcDDE, SF23E 1A 17 2S5 21 HO 138
Michizb, 2RI F—ZMLE Lz, At I+ —IF 2020 FEIFEFHREFTOEAZGFHHLTVWE XA E
EIZBWT, T VF—Ic BT 2 AN R Z . FERFERSEICHIC DT ERZ T EZHMICLTVET,
HEEE I3 AR, TRBICZEEEZED TITo TV E LizH, ATOEEDKENT &0, ERINSIT D /5 HfiF
B EWEOEGRORR, SHEEIZEFNITS T I LEEDTT,

WIHO 17 HICTIE i IAEA HERE ORI B LD S HAMREHZ THE £ Uiz, 3 F—ICid G-COE » b i rIASEER
FROFARIG AR, B BB, R TSRO IR BIR. kR REZHEERR, T3V F—B T 20 28T
DO KIEFAESZ DR 21TV, R EICIZ /B G-COE U —X — 40 A& B2 218 T HICGREE 2T U TEEK
TLEL, B7ENSOT U r—FTlE, BETHMEE LT
5 4.4 5318V @S mzE Lz, e

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. Tomoaki Kunugi,
Prof. Hironobu Unezaki, Prof. Yoshinori Sakurai, Prof. Takayuki
Sasaki, and Prof. Hideaki Ohgaki gave their lectures. Prof.
Takeshi Yao, G-COE leader, delivered certification cards to
participants. Discussions on Future Collaboration and Closing Address

H22 £ G-COE E£Xx#%&% / 2010 G-COE Annual Report Meeting

SER23 81 H 28 H () ICHEIRETIEF v A B IR TIPIIB T, Ak 22 71—\ COE 7
077 L THIEREE (LR O T 3OV F—FR2E S ) R E S ZM LU X Uiz, B TRINIEZER OIS T,
SRS — X —IC X 3 S RE B X UOREEDOIWSIGEE 2RO E DTN E Uiz, 51XkiE, G-COE-RAIC
FIRENE L a—22E 30 BBX TG, G-COE FIV—TMR T HOY a— LBy T7—raryBRU, RAX—
ty g rMThbnE Ui, TENLIEGIERE, NI ZBERATE T, SRESXOMEMTONE LT, A=
AT, WIE—HEEEEXD, MESDOHFEY. 5 =
HBOWSIEF O ZHE & Uiz, iz, 22EH
FRICBH U THIERFEED N, RAZES K, JIV—THf
G 2 ENEFHFRAZ—EMHEINE Lz,

The G-COE annual report meeting was held at Obaku
Plaza, Kyoto University Uji Campus, on 28th January
2011. The morning session was chaired by Prof. Tomoaki
Kunugi, and opening address was given by Prof. Takeshi
Yao of G-COE leader. After that, 30 G-COE/RA students and
8 G-COE Group research made a short oral presentation
as well as poster presentation. Followed by this, each
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committee as well as research group presented their annual progress and report. The afternoon session was chaired by
Prof. Satoshi Konishi. After the strict examination by G-COE committee, 5 G-COE/RA students and 2 research groups
received the best presentation awards. Finally, Prof. Yoshikazu Nishikawa gave a closing remark.

EEEE S 2RI ) L / Industry-University Cooperation Symposium

SERR 234 3 H 8 Hy HE T IIVY GBI ERRGAZM T oY) 1T, EREEY VRV L EBM#ELE Lz, 15
FEORMEy — 13, BEOMME. MIROZEIICHSINEEDT, REOHRFIIGASEDT LIz, A—h—kE
D, AR, THZET, KPED S 45 HOSMENDH D . FKBROSNEZEDE 1280550 £ LT,
MHIE E—TROHES L Oy — XM T LT — 3 UBMTONE Uiz, S Tl 9 /B ELSE Y —
A=W REND O FERERREE R ZGBEL - miliE, 7V —2 A/ RX—=2 a3 3V AV E 22w bE
DORRAEZEZNENS THIEB55) LT % Sz, Fo M ANIAREHRES S EXENNTEE R EYE
HHEET AN AR, RASHEY Y —F 1 2 2 — R R OK BB EZRIC [HEFEEED L —KPAM
IHHOWED S — LT 2 CiEEEPTHE E L, fESIKNT T 3V F—H 222 R E ORI TR T L,
10 DR ED KHEN SV — RO T LYy F—y a UhfTbhE Uiz, 1RO EET 4 701, ZF D,
IS=T ¢ ¥ a VY- TRiE LT8R A 2 — 7 — I TIERBIOFIADM Th N, IGFE G . WEiz T 0 E Lz,

On March 8th, 2011, we held the Global COE industry-university cooperation symposium at Kyoto Terrsa (Kyoto
Citizen’s Amenity Plaza), where we got 72 participants from companies, many were manufacturing industries,
research organizations and universities. The Program was composed of two parts: lectures by invited speakers and
seeds presentations by members of departments moving ahead with the G-COE program. The invited speakers were
Professor Tatsuhiko Nariu, titled “Technology and Economy”, who is Professor of Graduate School of Management,
Kyoto University and Head of Green Innovation Management Education Unit, Kyoto University and Dr. Yoshihiko
Nagasato, titled “Light and Shadow of Industry-Government-Academia Collaboration — From the Side of Human
Resource Utilization — ", who is Chairman of Sub-Committee on Industry-University-Government-Research Cooperation,
Committee on Industrial Technology, Nippon Keidanren (Japan Business Federation) and President of Asahi Research
Center Co., Ltd. At seeds presentation session, 15 investigations were presented as seeds first by oral and then at poster
booths. Active discussion and information exchange were conducted.

AUN-KU Student Mobility Workshop / AUN-KU Student Mobility Workshop

RADNYAVICHBHF 2T AVRFECT, 3H 8 — 9 HICAUN (77 YRS, DUNAUN) & AEC
KBRHFET—T > ay TR LE Lz, AT—2 23y E, 2009 4 12 AICscHi U TR SHRIC R g
RS ICHDE, S%O Ry MU= kDD BRI RIS OV T E1T 9 HAEHICIER A H
RIS HOMNBFTHME L. AUN Bl 26 K¥BXUAEN S 60 HDOBIMNH D £ LIz, A G-COE XY —
7 gy THEER & U TR E OO RS ZH 0 E Ui,

PVIHOA =T =27ty g »TlE, 725123 2KY Kalaya Tingsabadh @*#E. AUN D2 E TBFO &%
HEZBRFHHED Sumate Yamnoon 1, JIEEIR SRR AEREEE#R#RE (BEEERHLY)., Hli— A
RIS - EEERHEE R D b Z N ENBIMHEORENAEXRSNE Ul o CLLHRHE HAK ZIRIH (2
ra) N ay - R, Nk FEE. A& B - EREERRHEERMS R, Nantana Gajaseni AUN H#)R R &
O RERREEDM TONE Uiz, B 23DV R— bt w3V TlE AUN BXUAYD 5, 2L, Joint Supervision/
Joint Degree, HLFIMFFEDFHEICDOVWTENZTNHREMTONE Lz, KWL T, MM HARZEMMRILZ N> 0 7 i
et > 2 —piE. FIKf@— JICA AUN/SEED-NET H i F—7 « I—7 ¢ 32— 2 — X D HAEEHN TN E
L7zo 2 HHIZ. AUN BRZB X UCARED S DOBNED 4 T )V—Thhin, HELZHR I a7 I L, Y<—Z 77—
VT —7 5y TORIME IEFBZE AL O EEHIEICBE L TT« Ay v a rydMrbnE Uiz, U3V —tv g
VKB BEORIZOE & 5% E SO HBICB U Cld 5% b iz BER TV T e EHERE L.
HET =723y TORMED, A% AUNDII 2 =7 4 JERICDOWV T, BARNRRERERMTbNE Lz,

The AUN-Kyoto University Workshop on Building Academic Partnership through Collaboration and Exchange was held
at Chulalongkorn University in Bangkok, Thailand on 8-9 March 2011. The workshop was held in collaboratively by
Kyoto University and the ASEAN University Network (AUN). In 2009, Kyoto University signed a general memorandum of
academic cooperation and exchange with the AUN The workshop aimed to consolidate the cooperation initiated with the
memorandum, and determine the direction of future collaborative efforts. The workshop was attended by approximately
60 delegates from the AUN universities and Kyoto University, and was supported by 5 Japanese companies. The G-COE
Program contributed as a secretariat for this workshop in cooperation with AUN secretariat office.
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The first day of the symposium began with welcome addresses by Dr. Kalaya Tingsabadh, vice-president of Academic
Affairs of Chulalonkorn University; Dr. Sumate Yamnoon, chairman of the AUN and secretary-general of the Office of
the Higher Education Commission of Thailand; Mr. Shigeharu Kato, deputy director-general of the Higher Education
Bureau of the Ministry of Education, Culture, Sports, Science and Technology of Japan (MEXT) and Prof. Junichi Mori,
vice-president for international relations of Kyoto University. The workshop then proceeded with the first session
of presentations, which featured keynote lectures by Mr. Munenori Yamada, president of the Japan External Trade
Organization (JETRO) in Bangkok; Mr. Shigeharu Kato of MEXT, Vice-President Mori of Kyoto University and Dr. Nantana
Gajaseni, executive director of the AUN. The presentations covered a range of topics relating student mobility and the
cultivation of international human resources.

At day’s second session, which featured detailed reports by AUN and Kyoto University members on topics such as
student exchange, joint degrees and collaborative research. This was followed by the final session of the day which
featured presentations by Dr. Wataru Takeuchi, director of the Bangkok Office of the Japan Society for the Promotion of
Science (JSPS), and Mr. Kenichi Shirouzu, chief coordinator
of the Japan International Cooperation Agency (JICA),
introduced their programs in ASEAN countries. The second
day of the workshop began with a parallel session of
four round-table discussions covering topics such as the =
implementation of student exchange programs, credit
transfer and research collaboration. The sessions were
then summarized by Professor Hideaki Ohgaki of Kyoto
University. The sessions produced concrete examples of |}
possibilities for developing mobility and research activities
within the AUN network, and identified topics for further
discussion and development within the AUN - Kyoto |
University partnership.

SHDAINY POZEA / Announcement

$IEEE KR 7L/ The 3rd International Symposium

ARJTH—3)V COE 07T NEH#EY & 3 7K BK21 7075 L eI T TR 23 428 F 18 ~ 19 HICH#IEK
Ji (AT ) I THE 3R EERS 70— N0 COE HFES VR LzRfET 2 2 LT U % Uiz, G-COE &5t <
AZ—IC L BT LIy g VEXU, HEOMRRRLIREZRENTZLTEL XY, ZOEKRDOITSMZ
BRHEBLTEDET,

(R—L~X—] © http://www.energy.kyoto-u.ac.jp/gcoe/index.html

G-COE Program and Ajou University BK21 Program are pleased to announce you the holding of the 3rd G-COE
International Symposium during 18-19 August 2011, Suwon, Korea. Pararell sessions for each G-COE research cluster as
well as student's presentation are planned.

[URL] : http://www.energy.kyoto-u.ac.jp/gcoe/index.html

AABHERESESHEES 2011 / 2011 Annual Meeting of Japan Society for Multiphase Flows
HARFR A 2 T TA G-COE W L TV 2 HARM AR F RIS 2011, &5 CIC HA A 2 MO
55 30 MRS Y RI T LM 2011 8 H 6 (1) ~8 H (A) ICHA LEMMER A 7 v >3 A (G
ThMiEENE T, & RIY LOBEMIE AR TR & TAOIE L ISHIC B 2 i ORI DV THEER L,
T AT T RHOBLEZ RS 2T DDENT +—F L2iMtT 5 LT,
(R—L~X—] ¢ http://www.jsmf.gr.jp/nenkai/index.html

2011 Annual Conference of Japanese Society for Multiphase Flow sponsored by Japanese Society for Multiphase
Flow and co-sponsored by Kyoto University G-COE: Energy Science in the Age of Global Warming and The Heat Transfer
Society of Japan, and the 30th Symposium on Multiphase Flow sponsored by the Science Council of Japan have been
organized during August 6-8, 2011 to be held at Kyoto Institute of Technology at Matsugasaki Campus. The symposia
aim to provide an opportunity for presentation, exchange of ideas and creation of knowledge in recent advances on
various aspects of fundamentals and applications in multiphase flow science and engineering.

[URL] : http://www.jsmf.gr.jp/nenkai/index.html
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HEBREIZICEATZT7OT7I 2RI YL 2011/
Asian Symposium on Computational Heat Transfer and Fluid Flow 2011
HAREVES T TA G-COE B EBMEEAL >~ X —B X U HARGEE SIS & & & ICHM LT 2 FEEFIA
THACETET7 V7YV RY YL 2011 201149 A 22 OK) ~ 26 H () ICEERKZ S HF v 278X GR#ki)
THfENE T, PRI TLOHMNE, bRA RGN, B XU T BRI 2O ETEOICHICE T %
BOEDHERICDOWTHE L, 7147 7 RHDELEZ T % 12D DHEERN G T +—F LRt T 5 2 & T,
[h—L~_—] @ http://www.ascht2011.com/

The Asian Symposium on Computational Heat Transfer and Fluid Flow - 2011 sponsored by : The Heat Transfer
Society of Japan (HTSJ) and Co-sponsored by International Centre for Heat and Mass Transfer (ICHMT), Kyoto
University G-COE: Energy Science in the Age of Global Warming and The Heat Transfer Society of Japan, Kansai
Branch, September 22-26, 2011 to be held at Kyoto university. The symposia aim to provide an international forum for
presentation, exchange of ideas and creation of knowledge in recent advances on various aspects of theories, analyses,
and applications of computational methods in theoretical and engineering fluid and thermal science.

[URL] : http://www.ascht2011.com/

G-COE B&EH R0 87T / Publication of G-COE Program

Zero-Carbon Energy Kyoto 2010 (Edited by Takeshi Yao, Springer, February 2011)

2010 4F 8 H 19 ~ 20 HICHifE X L E L7z Zero-Carbon Energy
Kyoto 2010 D7y —7 ¢ V7 X GiiX#) H Springer &k 0
iR ENE Lz (ISBN 978-4-431-53909-4),

i
GREEN ENERGY AND TECHNOLOGY
[ Bl 3
¢ 0

Zero-Carbon Energy Kyoto 2010, the Proceedings of 2nd
International Symposium of Global COE Program "Energy Science

Zero-Carbon Energy

i i e Kyoto 2010

in the Age of Global Warming - Toward CO, Zero-emission Energy
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