ANNUAL RESEARCH REPORT

Vol.5
MR RBER
E52%(20065F)

Nanoscience and Nanotechnology Center

ISIR, Osaka University

\ SRR S SRR /
EEREF/7Fo0/00—8 53—

A //



o3 —RDERE
EEMZS /T /00—t 2 —4BiE

ER=E

EfF=%

/79500 —Fw 8 —HER

MRFEFE—LEREMRES
EBEFE—LERE (\—F)

MEREFE—LERE (VT M)

+/ 7w 2007
MEREFE—LERERRBES

F/ITUTIL - TINA AHAREBF

ATHEKERSF/ < TIVT7LDE
BOFRFEET /NN ADH

BHrFIAERNEH

T/ NAFTTNARGE
F/ EFE—LWHEEM

EFE—LF/ 27T )r—a3 00
+/ EFE—LBEESEH

¥/ E—LTOERHE

T/ 70/ 00—EXLRAMELM

IREEERA T/ =TT ILRE

SERT/ IRTUTLTHA UNE

T/ INAATHEVRT LDE
T/ EE el AR P
T/ #EE S R i 5 F

KMET/ EET O RFHESE
BFYT T ILT N A RHEREETHE 7 B

O 0O N B~ WO N =

10
11
12

18
31
47
68

82
94
102

112
124
142

150
158
166



F/T0/8o—7Ja€RT7UR)—

=TSR ) —

K&
EEXEMZF/THO/00—t0E2— FHHER

R ED

178
197
200
201
202
203
207
210
211



F/T0/8o—7Ja€RT7UR)—

=TSR ) —

K&
EEXEMZF/THO/00—t0E2— FHHER

R ED

178
197
200
201
202
203
207
210
211



A —ROKRE  HE=GBEICAITT

FEERRF )T )aY— o X =N ELTHL5FEANMREDBELE, 1 0FEEIRE
THR U —DTEHRVIRLICRY 9, 2212, 2OV IR LEEDORELZBREITLET,

Al 2 —F BRALEHNCHFZE HEE DO K& ki & LT, TEFCAEEN 5% ORED 5 B,
MR 2N (hy 72 oy) ERFOaFAET (REAT ) Oeicksr 77
BV —ICRHE LT RE R BCHERE T 5 ), BE O TEBEOISH, B L oL Bk L
T )T, A AT AMERL, Bt A B L CH T uaU—0ERICHEXNS ] D
2O0%BITE L, DO BAEEZERTIZODIC, Yo X —lZ~T VT T, A, &
FE— S FEEIGH., B - ot RO EHEET D 4 E AR T O HIZ 16 DRF
ZE B NREN L CWE T, ABFERREEICHY T Lo, ISR ST R
U—IZEBRT AR E T oobh 0 9, Fo, B —MEOMEE LT, sIME
FERER] SOV 2 RO AR R BN SR A FF I E T2 BT E— A ERE L | RS0 ) T
)P —MATE T2 hO—RE LTERETEF T 77 R RENR, 2FH
gt 77 HEFIHOMFEZBT CWET, B et AERE, ETHEMEE. S/
MTEIX, PEAFOMFTRIEEN~A Bk 2 fel TWOET,

YA =D —FEOFHIAESHLLL, L DAV MZHSNTWET, /T 7k
2 —fFE R, MEEICS i, BATRHEEPOCEEO T YA =R F T aY
— DD FEEZFT TEY £9, IMEME S — L ERETIL, FERRERESRE %2
ZEBMELTWET, /T 7 X —EHEY R T AL, ASEE I EEIS e
b 7p | EFEEY VAR T AL IMET S TR L, At ¥ —DOEBROIGEHRREE S
ITWE LTz, SMEAN, ENE B TR, 8 17 4 O EE 2 & | LFRFFEOHEESST
TR EEBRELE Lo, 4 ADOFNIMEERITIL, B2 —iEs - BERRY AR Y
RO A B, R ARE L CWEEEE L, /7 7 RETFEM ORIy D
HEOA—7" 2T RT b —iE, 100%DOBEHRT, 20t /77 7 v —ir5eHetE i 56k
LTCWET,

ASEREIX, 2RORAFFEDOK 2% T E Lz, BRAE (8 @ik 300 44) ., F&, CRA.
ERNAMEZE, AAEOTF ) T 7 B 2 —RoKF R 8 WIS A X —%80, BRI TE
HHESINEi T2, TEMBE L HEEREITWE Lz, 2. BIEDITTHE Lo /) T v 7
2007 (21, < DAV AR=NBIMLE L, T/ VAR F )T 0 ) ad—EEREH
BT AL, Rery—L LTHEEREMETO—BE LTREREMRZITWEL
776

KIRKRFE T, THEFHEORT [F 57 v P—eHEEIC 3\ THANE O L ag |
EHOYFRAE2HET S L0 ) BEICET COETR, oM TRy Z—T
I EROL I, RMRTF ) 77T U r—a v s B TS ROBFEHEREIC R D DA
BIERERIT RS K OVERIGHIZI D AT ET, SR INLOREEKEZ, B ¥ —DK
D AT v F oA+ XL JRBAREBIChZ2 T ) T 7 ) a Y —05 a2 HICHESIEY T
Fre<EWET, ZZICELEOHELLEERRIT. 5SF—FOr 2 —IlPiRT HEE O
FRVWES L FRNHNDOEL OREOH IO TY, KfEELBRAVWEZEE, 8
BORNWIERSLa A METEITE LEZSZEWTT,

RIBIZIR D E LT, 5% E DO I IWHELHY T L0, IALIBEVWE
L%,



sk 4Ed

—t 53—

¥¥Er/709,80

P

4

& M _
K 1 | =>4
< KK NS I
| © mw_m%g
Z:Em _T~J+E_u
8 = SN E
8 = N =
B *
=

L < HAHEHEE RS M IR N2 R
N R M- M KT N R B

S He HEENDONKRE

ﬁx AN RIS KRB

X FNTR T KNS RER (BF R )
LI RN 485t <R R (L o)

IMN-"U—<JRSNDRNDH—
RN M-U— SR SRR
NU—INONKRER

AMANRER

BB R HRE (R )
-~ 4 40 <R i (% [ < T )

wwm PRI RN\ MRS NRER

n% TREERNMIESNURP T NRER

E NI R REAKINIRE

IR 4 RNIRDNON—DO IR\ LRE (R #EH)
WE FNIEDNDIN—LIDNAXNN—RE (25 F < Rl

i

PN R KIRFEERER

049 m

@5 IIEH NI 0D KRR

4 £R BN IR N KRR ERE

S = RN SR EDEAE N1y N — TN RER ()
._)

—L

TE

=
RBRER

b

R 15 Bl N~ — K

N

FE

2
RREZER

R

P M- T - B I

P M- R AR K I

FNEHM




F/T0/80—t 3 —2fKRE

Wk 1 846 H 15 BIZ, BIED L D IZENERIZEWNCH ) T 78 ¥ —2fka
AR L, 2RSEIE. B —0lE, FAEREA N2 RRITEN,
BIAEE OIEEIOMREE & . B Z A5 BN DU IZE D LA TW A BRSO T
T AT — AN HEIERR R E T A L o T D, i, JORKRILE
RO Z—HDOBE LB LTEBY ., o ¥ —OiEd & EFERIZR < BifiE LT
LB IRE LS TND,

IRENRE TlX, FESM ORI D b Yy 7 ARIBFFEREN T 0 . KB iR OIEE)
WP, B Z—NOBREGHOEE T 2B O EEZITV., S OITHT A
N—DFE. BE L L TRBN TS Lifeng Yan S CEIBEEE) . K TG %
52) . mEENA (HFmB—EdR) LT ORN BT, 0. WEAEMOE
JETRBY I L RN Sz, BERSEK TRICHELRBESZBKL, BEVWOKH%
O THedb > T 5,




"Sanken International Symposium on Nanoscience and Nanotechnology 2006
-Perspective on Interdisciplinary Nanobiology and Industrial Nanotechnology-"

]S

LEEDT )T /uP—EESHIE, 9A 18, 19 AOMA TENF L OMEEBRESH L
L CREF v S AOERE SR TR L7z, 26 (R DgERE & (10 RN » ) . 62 fED R
AL —THER IR RoT-, 1 BBRIZENO T ) S A A v O—BIROME 5B A R &
72 R TT, BRI RE A v 7 AT 4 — FKRO Z O3 8 CH4 7 John Ryan B2 ¥— /
— Ml ZTHW ., F— 7 — Ml
TlE, XA A F 77/ ay—of
THT BT A U EXBRIT AR & E -
LY —v b Ul @ fiRelladic k-
< RBERE & DOBFH A 4302 0 o9 < A
TENT=, SHBOTSEE LT, ~b
AT DORE Itz 8] ) B < R
LLTHEEESNDEZATHD, =
D& WHRSEND DERFHOF
ANA Fa =BT DA,
SHEMWT /77 7 v —0OEER k

¥ N A - N — —
Jff@%;g;;fg;%;ﬁ?%éﬁ HE 1 Ryan LSOOI R4 TR ORI,
et 0 pl S A 5 6D 7= Advanced Structural Studies of Nano-Phases. #77- 72 FIRNZ X 2 BB AR B ot
DR 4% Nanoparticle Printing and Wiring for Electronics, 7~/ 7 7 438 DG HALER A4 k
1 Y —AEH 45 Biolnformatics and Ontology, &5 —JRERFHRICES<MET VA v 2 F &
% Silicon-Based Nanotechnology: Computational Nano-materials Design and Experiment @ 4 4372
EENEbantz, mEOAMICEESINTZRAZY — v a Tk, < ODEFOHIEER
FHEOHIZADRENABR SN, TNENDRAL —TED AN -T2 BB IS Tz,

ABEOERSFEOHFEE LRI 1 30 NZEL, Bahtboliholz, 2 HMOSHEEEL
T, HEOF 77 2 a =0 ORKINIRE DBLZERD, ZOBROFERLHIZE EEH
FTHFEFSE DRSS E D DO D,

RAH —t v g L TOIEFRRE LGB DR,

HH2



EfsZEIOT I LA
September 19: Nanobiology

[Opening & Plenary lecture] (Chairperson: Prof. Noji)

9:30-9:40 Opening Remarks
9:40-10:00 Introduction of ISIR, Prof. Kawai, Director of ISIR

10:00-10:40 "Single molecule measurements of membrane proteins and applications of bionanotechnology
in drug discovery & development”

Plenary lecture, Prof. John Ryan, Bionanotechnology IRC, Oxford, UK

[Session A] Applied and Basic Nanobiology(Chairperson: Prof. Tanizawa)

10:50-11:20 "2™ Generation HPV vaccine for cervical cancer using Lactobacillus display system"
Prof. Haryoung Poo, Ph.D, Korea Research Institute of Bioscience and Biotechnology, Korea

11:20-11:45 "PDZ-LIM protein, ENH1 scaffolds protein kinase D1 to modulate the activity of L-type
calcium channels in neonatal rat cardiomyocytes"
Dr. Andres D. Maturana, ISIR, Osaka Univeristy

[Session B] Membrane Transport Nanomachines (Chairperson: Prof. Yamaguchi)

13:10-13:40 "EmrE, the Smallest lon-Coupled Multidrug Transporter”
Prof. Shimon Schuldiner, the Alexander Silberman Institute of Life Sciences, Hebrew
University of Jerusalem, Israel

13:40-14:05 "Polyamine Transport and Its Physiological Functions"
Prof. Kazuei lgarashi, Graduate school of Pharmaceutical Science, Chiba university

14:05-14:30 "Micron-sized reaction chamber array for highly sensitive detection of biological reaction"
Dr, Ryota lino, ISIR, Osaka university

Break and Posters(60")

[Session C] Chemical Approach Toward Nanobiology I(Chairperson: Prof. Nakatani & Suga)
15:30-16:00 "DNA-based self-assembly of nanostructures™
Prof. Yan Liu, Biodesign Institute, Arizona State University, USA

16:00-16:25 "Ribosomal synthesis of novel biopolymers via genetic code reprogramming"
Prof. Hiroaki Suga, RCAST, University of Tokyo

16:25-16:50 "Molecular glue of DNA™
Prof. Kazuhiko Nakatani, ISIR, Osaka university

[Session D] Chemical Approach Toward Nanobiology Il (Chairperson: Prof. Kato)

17:00-17:30 "Ambidextrous Peptides and Proteins for Functional Applications"
Prof. Indraneel Ghosh, Dept. of Chemistry, University of Arizona, USA

17:30-17:55 "Design and Application of Hybridization-Triggered Reactions within Duplex DNA "
Prof. Shigeki Sasaki, Dept. of Pharmaceutical Science, Kyushu University

18:30-21:00 Banquet (Conference room C, Icho-Kaikan 3F)



September 20: Industrial Nanotechnonoly

[Session E] Advanced Structural Studies of Nano-Phases (Chairperson: Prof. Hirotsu)

9:00-9:30 "New techniques for determining the properties of materials and interfaces during in-situ
heating in the TEM"
Prof. James M. Howe, Department of Materials Science and Engineering, University of
Virginia

9:30-10:00 "Fluctuations and Transport in Nanoscale Structures"
Prof. Ellen D. Williams, Department of Physics and Institute for Physical Science and
Technology, University of Maryland

10:00-10:25 "Recent advances in spectroscopy methods based on TEM"
Prof. Masami Terauchi, Institute of Multidisciplinary Research for Advanced Materials,
Tohoku University

10:25-10:50 "Nucleation and growth of nanomaterials observed by TEM"
Prof. Seiji Takeda, Dept. Physics, Osaka Univ.

10:50-11:10 "Solid phase crystallization of an amorphous Fe-Si layer synthesized by ion implantation”
Assoc. Prof. Manabu Ishimaru, ISIR, Osaka University

[Session F] Nanoparticle Printing and Wiring for Electronics (Chairperson :Prof. Suganuma)

11:10-11:40 "Electronics fabricated by mass printing technologies - state of the art and future prospects”,
Prof. Arved Hubler, Institute for Print and Media Technology, Chemnitz University of
Technology, Germany

11:40-12:05 "Direct fabrication of copper circuit patterns on polyimide substrate: Controlling interfacial
microstructures through chemical surface modification"
Assoc. Prof. Kensuke Akamatsu, Faculty of Science and Engineering, Konan University

12:05-12:30 "Development and application of ink-jet printing using nanopaste for circuit formation™,
Hiroshi Saito, Principal Researcher, PhD, Harima Chemicals, Inc.

Lunch & Posters(75")

[Session G] Biolnformatics and Ontology(Chairperson: Prof. Mizoguchi)

13:45-14:15 "Cell-signaling pathways: Knowledge representation and reasoning”
Assistant Prof. John Gennari, Biomedical & Health Informatics, University of Washington

14:15-14:40 "Pharmaco-Ontologies and Ontologies for Biological Functions-Challenges in Knowledge
Integration across Nanoscopic to Macroscopic Information”, Dr. Sumi Yoshikawa, RIKEN

14:40-15:05 "Social informational fundamentals in clinical genome informatics (CGI)"
Prof. Jun Nakaya, CGI Center, Graduate School of Medicine, Kobe University

Break & Posters(25")

[Session H] Silicon-Based Nanotechnology:Computational Nano-materials Design and Experiment
(Chairperson: Prof. Katayama-Yoshida)

15:30-16:00 "Current issues and first-principles calculations in Si-based nanotechnology",
Prof. Kee Joo Chang, Physics Department, Korea Advanced Institute of Science and
Technology, Korea

16:00-16:30 "Novel technique of resonant laser excitation for controlling impurity diffusion in silicon ™
Dr. Hiroshi Yamada-Kaneta, Fujitsu Laboratories

16:30-16:55 "Nano-scale control of impurity diffusion and materials design in silicon”
Assoc. Prof. Koun Shirai, ISIR, Osaka University

16:55-17:00 Closing
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Fig. 4. Evolution of counter anion distribution.
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generation efficiency at the ionization point
depends on polymer structures.
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ICEE L, X5, 2I06ELNDL OIS T, Ermhitic X2 ERiE
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1. B FAX—BHICL 3 PEEREROBERLZEME

B A BRI ) T A~SHAT 5 7202E, R p VX —E A & 8RR
JRF-E OMEERICEET 2 M AN EETH D, AFETIE, KX LX—E T
PRE— AR KON b o RV SRS D D O EFIEANIC LI VR SN D FEREE
GO R EMICBET DM E R o7z,

1) R R X —FEAHRIC L D Si(001)2x1:H K E I 1T 5 i S OIS o iz A
KSR L7 Si(100)2 X 1:H Rl 4, /=1L X — 43 fiFE(<0.3eV) D= R /L F —
TR (5-15eV) ZRET L, MHRI%ROREMEEE S TMEBIZ L7z, K 2(a) X V(D)
X, TR, 10eV OE a2 NI L CEREICASFT 5@ L O%OICEIZ L
7= STM B ThH D, MEZIZALNDESIL, KFERIFPBRESNTTEL VY o
JRZ 7 7Ry RDOB)THY , Ko F—EHRIBEIC LV Si-H #& 5k
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Hi(d) (ZHERT 200 EREEE B WV R THEMRSND Z EH LN E 2 o7z, T ORERIL,

X 2 ExRAX—BFRERTI(QRECEDOICEIT S Si(001)2x1:H RED STM & (7L 7 RiT
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SRIEVESE S IEREEE R MERE L 9 STEMEIEIXA B L MU RV T NS ADEER
& T D, FEBRIC, BIRFRBE 5K GaCrN 2 AT 3 @i GaCrN/AIN/GaCrN
FERT DI, BRA R T RBVETH D, kb, EELOIIEEOREE - ik
HMERIE CH 5, Fm » R FHTRITNIE, AV RURAT AL ZANBIEEND
BEEIEHURBE B2, 2D OFHlERE « SO FHEOR . BT N1

AMERED M LICEN D, T 2Tk, BN BMBEAFM) 2 AV CRHME 21T - 72,

3 JEHEE GaCrN/AIN/GaCrN ZAF# B BRIC, R D881 EH D AIN 233U 7 8
ELTASTWNDEDOT, GaCrN O RIRE 7T00°CTHRE L7c#%. AIN OfRIR
£ % AIN O RiR%E 800 CE T LIFAMENH D, ZDBEFET, WHZ GaCrN
WO NR TN D D ERRDIMERNDH D, 2T, GaN 77 1L — b kiZ,
(a) GaCrN % 700°C TifE. (b) GaCrN % 700°C Tk L7-#%. 800°C £ THIE. (¢
GaCrN % 700C TR L7ctk, BFR ST A Z2HE L7226 800 CE THIE, &0
9 3ODREEERLL 7=,

X1 (@), ©)., QIFMERLI-ZnTnoY 710 AFM & THh5, REHS 28
4 RMS IZZ 24 0.365, 0.846, 0.452nm TH D, @DV FIIEIART v T
BRI S, SRS S 7z, (b)1d 800°C & THIE L 7GR, R OBENLA
D, REPTNTNDEDORDN-Tz, QIFERT T X~v2BE LR 800CE
THIE UIZRER, SRR ONN, LnL, ERT T A~vA A VR D4
A= D, VHRRMEHFLONKETH D, ZNbHDOFENL, GaCrN Dfk
RIRE CTH D 7T00°CT AIN kR LR T VUT B A~T e a2 o2 nz &n
Hihoi-,
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(a) (b)
1 GaCrN O AFM 41 umX1pm),

ZZ T, AIN % 700 CCHRET 57O D 7e il RS2, AFM % v CE X H
L7z, P72 AIN ORE 21T 9 7201, ERITEEmICH I LI2IRET, Al o
fifa 2 10 BRI TRl S TR E 2T 7m, ER T 7 A~% — T (N2 flux :
1.0sccm, RE/XU— 150 W) &L, Al 77 v 7 252 B2 CTREZIT-o7-, K 2T
Al 77 v 7 AnRZENZ1(a) 7.0X108 | (b) 8.0X 108, (c) 9.0X108 Torr THE L 7=
P T ND AFM B %779, RMS (X124 0.449, 0.197, 0.425nm ThH D, &b
VIMIERKREWK 2 @OV FAOREBIKIIKRE R LA UREDTED,
RMS HlE bk b RERE L oo TS, ZHUTx LT, Fed VLA /NS (e D
YINVORERIT Al OFrH EEDLND OB L, 1T RMS L& K& 72
BEipolz, &ZAN, OOV 7 NVORERIT Al OFTHIA ST FEF I
THY, AINO1EFEESTHS 0.25 nm DAT v FRBHITEZ, 25Dk
REV EERIRE 7T00CIZEBNTH I PR AVERN AR TE 5 Z b,

(b) ()
X2 AIN O AFM 0 tmX1um),

LED X512 T, AFM Z W o R a2 U, 2% & O 2 FF
> GaCrN/AIN/GaCrN =@ DIERUTH) L7z,

2. KRR GaCrN LT GaGdN @ XAFS (2 X %7/ 7Bl & S EAm AT
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BB AR & O HHICERIN GaN [ ZiE s Cldf 700°CoO @R TIER ST 5,
WINPREED 3-4%LL 272 % & 55 2 #HOHTHIAY XAFS <° X-ray [FIHTHIE 2 & DT
FERNDDNoT, EDTD, AROBMER FOFFOBKE— A Y RBED . Mdmd
Sy, BRI CHMBIMEZ RS2 R REMEL H D, BREOBME THE LD, HoM
SYEED 2 GaN ~R— 2RISR L K RV EREE A T e Pl TE B, £ 2
T, ABFZE T, FEARAREIRE 2 i TP, 400°CLL R, MW CIE=IR Tl R 217
ST, W X MR K D IRERFECIE, GdIRE 10%LL LD GaGdN 3567z, L
L. AYICH MO GaCrN 80T GaGdN 2N E SN TWEH 0 E 9 ), ERHK
CrEiWMEIGAEEAHTH LTV A0 E I M Xeray BFFHIE TIEREDLN D IZ W,
XAFS iEH2AWD Z & T, RINBMETE TH D Cr LY Gd OFE IRREI N SR FTER
EAERET2 2 ENRETH D,

XAFS #iiH > GaCrN & T GaGdN £HZ 300°C TE{L T2 7 7 A v ik |
IZERL &, SQUID % AW =fALIE ik, S|SB W T2 R LT\ 5, X
3.4, 5TlE, FhEh GaCrN O X #HWIN A~ kv (Cr— K WA T) . XAFS
wRaE), 7— VU AWK EZ R, K56, 1A 2 88T s bIcE—v—7
ThHHI ERbhoTo, £, M5O 77— ZBHART MLVEVEFE 1, 20—
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Guest Professor
Jacqueline Bourdeau
Division of Nanoscience and Nanotechnology for Industrial Applications

Department of Nano—Bio—Intelligent Systems Science

Cv:

Present: Full Professor, Science and Technology, Tele—universite, UQAM,
Montreal, CANADA. Core group member of the european Network of Excellence on

Technology—enhanced Learning, and team leader.

2001-2004 : Head of the LICEF research center on Cognitive Computer Science and

Learning environments, Tele—universite, UQAM, Montreal, CANADA

1995-2000 : Adjunct Professor, Universite du Quebec a Chicoutimi, Quebec, CANADA

1992-1995 : Research Associate, LICEF research center on Cognitive Computer

Science and Learning environments, Tele—universite, UQAM, Montreal, CANADA

1987-1992 : Research Associate, Montreal Research Center on Computer Science
Montreal, CANADA

PhD degree

1986, Educational Technology, Universite de Montreal, Canada

Specialty:

Intelligent Tutoring Systems, Instructional Design, Distance Learning, Technology-enhanced
Learning

Major research topics

Modelling theoretical knowledge for knowledge-based authoring systems

Cognitive analysis of doctoral training

Design of Collaboratory-based Learning environments
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P& . Hefei National Laboratory for Physical Science at Microscale and Department of
Chemical Physics, University of Science and Technology of China
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=

1987-1991 B.S., Department of Chemistry, Zhengzhuo University

1993-1996 M.S. University of Science and Technology of China

1998-2001 Ph.D. University of Science and Technology of China

1998-2003. Lecturer, Department of Applied Chemistry, University of Science
and Technology of China.

2003- Associate Professor, Department of Chemical Physics, University of
Science and Technology of China

A 2001 Ph.D. Department of Chemical Physics, University of Science and

Technology of China

HifH/y8F . Physical Chemistry

F7aFCEREE © STM induced luminescence of conjugated polymers

Under the visiting professorship of Nanoscience and nanotechnology Center, ISIR,

Osaka University, | had visited the Professor Hiroshi lwasaki’s group, for one month and
carried out researches on the “STM induced luminescence of conjugated polymer”. Following
Is the results of the studies:

1)

2)

1)

2)

The STM-induced luminescence of a conjugated polymer
poly[2-methoxy-5-(20-ethyl-hexyloxy)-p-phenylene vinylene] (MEHPPV) on metallic
substrates of Ag(111), Ag, Au and Cu and ITO have been investigated in air at room
temperature by using Ag or Pt-Ir tip. Molecular fluorescence of MEHPPV was observed
from the polymer film on Ag(111), Ag and Au substrates, and all of them show an
intensity enhancement compared to the pure substrates. A mutual enhancement between
surface plasmon and molecular fuorescence is suggested for the STM-induced
luminescence of MEHPPV on these substrates.

The STM-induced luminescence (STML) of a conjugated polymer
poly[2-methoxy-5-(20-ethyl-hexyloxy)-p-phenylene vinylene] (MEHPPV) with or
without annealing on substrate of Ag(111) were investigated in air at room temperature.
The surface morphologies of pure Ag(111), MEHPPV thin film on Ag(111) with or
without annealing were modified by STM scans under higher positive or negative sample
biases. The experimental results show that for MEHPPV .Im without annealing, the
STML intensity increases after aggregates formation induced by STM scans. However,
for annealed MEHPPV film, the negative bias scans decrease the STML intensity. The
chain aggregations among MEHPPV molecules are believed to be the key factor for the
behavior.

Based on the research results, two papers had been published:

Lifeng Yan, Hongwen Liu, Hiroshi Iwasaki. Mutual enhancement between plasmon and
molecular fluorescence of conjugated polymer on metal substrates induced by STM.
Chem. Phys. Lett., 2007, 433, 312-316.

Lifeng Yan, Hongwen Liu, Hiroshi Iwasaki. STM-induced light emission of conjugated
polymer thin .Im in different chain aggregations. Physica B. (accepted and in Press)
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Institute of Chemical Kinetics and Combustion of RAS, Novosibirsk, Russia
Researcher
Department of Physics, Novosibirsk State University, Novosibirsk, Russia.,
Lecturer, Assistant Professor
W JEE
1976 47 H~1981 426 H Novosibirsk State University,
Department of Physics.
1981 4~ 8 H~1983 4= 7 H Institute of Chemical Kinetics and Combustion of RAS,
Scientific Probationer
1983 427 H~1993 429 H Institute of Chemical Kinetics and Combustion of RAS,
Associate Researcher
1993 429 H ~HIfE Institute of Chemical Kinetics and Combustion of RAS,
Researcher
1995 £ 9 H ~2001 £~ 10 H Department of Physics, Novosibirsk State University,
Deputy Dean

1995 4£ 9 H ~HI1F Department of Physics, Novosibirsk State University,
Lecturer, Assistant Professor

FAL

Ph.D. Physics and Mathematics. Institute of Chemical Kinetics and Combustion
RAS, Novosibirsk, Russia. (2002 4 10 H)
MS, Physics. Novosibirsk State University, Novosibirsk, USSR.
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