bt >/ 7 a AR ORI

Cooperative Research on Excitation-controlled Nano-processes
in Wakayama University

VAT LTEEE  OEME=, RT=, REEA, KThi+, DEFA

HEFE  KEH

Ein, B

FARRFTROPSER - ATHEE
PRI E R PR - A B —
To i IR ST R i FE PE SR IE JE T - I E T

Y. SHINOZUKA, C. ITOH, T. OKUNO, I. AKIMOTO, M. ODA
K. KISODA, P. GU
K. MAEDA, K. MURAKAMI and S. MATSUI

OFFFEARFEE AR  yuzo@sys.wakayama-u.ac.jp, TEiG073-457-8236
AWV B #E T H A — L~3—UR L : http://www.sys.wakayama-u.ac.jp/mc/yuzo/onlyone/index.html

B MUK ZOMESR, (LFRBENTLLER-T, LYk LoET v —2RFEZFIH LY
EIEWA TS 5 e 2 AT L, WHEMREORFEZ B LICHR T 727/ n U —ORFEZT .
Flebtsis - v I — - HERY RV Y LAORMELE LT, KRECEENRERFRIE 2T 5.

1. [ZLHIZ

v/l REIELOYETHE, TAT Rk
102 HREDCZHOFFNELSL, TOETRLF
=N BIR< 72D K5 R TESI N ITI, ME D
LIZREREREENEE > TS, flziEv ) =
NENEAREY e A BN 2 ROk L 72 0, kTR
TiE, EEFIFFERO 3ENEEE b OYERED S
F77A MED, ZOXIRBAIEL <YL
TG A A ICE TR T OEBNTON, B
WREOMEIZIS T, BEEDEIIESRE - 8K - i
BIRICER L SN TW5S. L Z AN, W8
WZ =P — W7 & PBET 25 ERBAUR - OALE K
TN, RFNREPOGMOH LY T 57
L, JRTOBEFENPRKE BT 5 X0 RBIGN
WEEMbT RO END L9172 ->CTE 7= (Fig
-1.1). ZTAbEREOHSGE LTE, 74125
HCTOBEHENBSG $RNT A MR e84 72

HEEE) WK DO TWD., Fioy i
WA ED D7 4 b7 m I XLDHRL, 61T
FABEIZ L D BEET & BB ORRZ & SBET
H5H.

09O O 00
RFEED
RERHS i gzg mEz O G® O
CER- B - ) 00
o) 20
o 2o OL 00
5000 Tt O°0|Q O
003TO0
HED S OB /O TF B 2o
ooooo oooO BTOiE%E & O %
RS TAH®

HhEEEE
33338 CHEF

Fig. 1-1.1 EEEICIR T 28k % 708 T b S 21t



10

B
&
w ' vAg¢
=
B R EMEONE ‘,."‘
{% * A T=6000K v
iy BIXLE—HT
TCERDER ~
T=3K, 300K \ N é? ;?

(@ ) (worsme) (enaim)

Fig. 1-1.2 FH OEL & WEFRE DAL

ERREEEE L V) — RAERERB L, [H
EE L Wz ELEFREICH LTI T LY TH
Kl T3z toHENTHD. KIS, BEERHE
TR FHORBEIIMEL BT D. FEED
W) CThLHMET AR EThET S L, &
FIDELIRBE IS /T IS L7 3T LW ENL B~ & B8
WAL D, filx OREEZED I 7 v 7Tk~ C
bbHEEZLNDN, BIEEMEEE(LENET D
T EIC ko T, EER T CIIWE OREME L X
DR B L, Box OMEBAZIRTHZ LN TE 5.
— 05, IGAmEE LT, LR e & AR -
ZERIRNCHIE T 5 2 & C, (RRICH B & R ET
HZEORHENE, ThbbLF T ur—lliBiT
LEEA e FEM SNBSS N D Z Lt D,

5alt, IREBEDT T 7 74 MEEIZSVAL—HF—
Wz gh < BES 5 & 2 A Y ' FICHEL OSSR E
NEBTHZED, RRKINAV—TIZL>TRWE
Ihie. ZoX D RETEEEEE Nl OZENE,
IR, .. ZFEBOCFIAT A2 LT, FlIXk
DL ERFREE D THA .

© B LWRBIZESWI-HEEM'E - F T OB,

< Atk L BT OEMESETIC O EE R
LD, RMaARIC X 5FETOHLER KR,
- b 7 R IR R RS DR &, B
AT SN R A OE.
REREEM A — L TZOHKRZM DS &, T
OFES, FRoHisk EcodmoRt Lo 7ok
AL, xR E OREGIZREN KB & v 9 bl T
GEE#EIRRET) Db & THMEHIE D K LA L T
ETEROBMELE 2 LD (Figl1-1.2).

AL~k
ALz EH) O

: 83 14>
: : B4y
O ¢ .
(S5 X1R) - .
4*"”’ S A
0

) FsX=
FRoME

:Qﬁxﬁ

Fr)REAN
e h ;

Fig. 1-1.3 JihdJ / 7 1 A DL FEFZE

SCRE LR CIL, BEFREMEE(LICEET S
FERERFTE S, ED RV BRATH D, Fiz, ARE
F OISR FNIC Tk T 7 et 2] e
EEAERNCN B B, 77 v =045z B0
TERTE—2EZ2HOTHBT &R L2 2R
VRSS2 8Bl D FERERFSE - BRFE DIL[FMFZE A, AR
BRI CHERE L C X 7= (Fig.1-13). £2°C, kD2
OFEEFEHE LTRRILRFEA ) —- T T r v
J hESH EFAHZ T LT
1) RFOYHR, (LFRBELZPLELT, EFE
—AEFHA LRSS Tatvy v 7T 5 R
BERFSE - TR A RATL, BT/ 77 /2 y—0
FAEHESL & W E RS RE DB &2 B R
2) ISR TR ) Fatw ) HESEHAH
LEFEIES - B — - B VR YT LA ERFIC
CHME L, RZEMAIZREPN LR EHET 5.

AK7ayxzry MZEoT, YE Ry, REFE,
TNA AT, RV ER e BN E T B G T Bt
L WFFSE 3 B A3 BRER S 41, AR50 ERSRE RIS 7803
ARICE EELT, HHRMICATHEA Y =T b
HZENHIFTED. FMAR, HEVVARY T A
BT AL T, T T aY—ICBITAKRED
FEEZENNICHEBRMICL 7T E— LT 52 LR T
x5,

AepEFETIE, LT, 2ETE Dkl RFizs T
LT/ 7 a ke ZHF5E] OEBIRIRCRIZOWT, 3
FCIEL TRNER LR COMETER ] (b D FIZD
WCEEC SR E T 5.



2. MFWKRZBIZH TS mET/ 7O AHE

AZETIE, IFEEABICKEEZTHT D, ThEh
DERIALEIFEHORRBICALETIZ BT WD,

2.1 h—ARoF/Fa—7 (ONT) E0F/ HEORE
RIZ & S s

2-1-1 EESRHEEEEICEE TS 7 VR EE

ERMEH—RoF/ Fa—-—TORE
AEICIE, BRHEEOERERESTHOTEN

ENHEETRBT 5.

By
RFBFNZ T H ) — V2 WAL SRR RS (LT

CVD) ZF|HLT (1) /o9 7=vb (2) I—HK>

F 7 Fa2—7 (LLFCONT) SFFICHEJECNT & ZJ8CNT

DVERL 2 RA 5 .

(1) ZTRHETORETIE, RFBFEE2AZ VR ER
FOTANRRANSN TS, Fox ik, B HFWD
B IRBHORFBR AR NCEIE S 7 7 = v % 1E
fIyHZLEEMETS.

(2) CONTOREICITERSRBAENH LS.
L LAY & L CEBSRBAENEET 5. 2
FULSWCNTA KOt = R IZ 5. T v
TV N ~DICHEZET D & BSR4
FIH L2 WCNTDRE FIEDTENLIZEE TH 5.
AT FE C 134 IR il i % 156 0 72 W SWONT D il R 5

HERERT 5.
EE&
AFER

(1) 777=z2%, vVarERbic=y
AL TCED RICHE SN, RREIREIE, 900
-N00CECE A=, Fie, REPICHAA (TN
q2) RKFHAEWT e & OFRBKN A OFE
it o 7.

(2) CONTHREMOEMRE LT~ 32T A
MgO(100)H AR & i > 7=. MgOFEARIZ DWW TIT,
(100) (1T DI DOWT b R 2 A7, Al
WCEER AT ) — VR OT | b T, ()ER
(e, BelR) CUed, (i)dEHE (FEEAK, KBl
FRU L) THEEIT o2, (i) F 721G EM T
IECNTHRE 2R CTEX 2o 72D T, (i)D H & (iii)
AT o 7=, FREIREIL, 850-900°C = T L X ¥ 7=,

FHRABFRITAWT, 300°C TLOA TEIHERF 5 = & A8
HFECTHoT-.
B.# Al 5 1%

ERl SN2/ T 7 = W ONCONTO L, 7~
WEL D EEIC L > TYTo 72, EE LT, HES32nmD
L—HF—% iR e LT L, BELEIES eascE
ASNEREAEFEF (CCD) B THRILEZ. £
DFEBRITEIR TIT o7z, —HAERME TFME L B
R TBRMEE A A LT,

R

(1) IKFEHAFFKA FOSREI0C THRE S,

FTOBRERE AN LIZEE= v r VRS EIC

TS 72N E L. 777 = U BEROMEIZ

E5~ VBES T L o TIT o 72, FDRER,

ELTZT =~ v AT N VOIRNT H B EJE ) b3+

BDT T 72 DENERTCE., 7772

THROLEELDIT BN B/ I7 72 ThDH.

ZLEL TBERIIEBRED Y T 7 = VTR
.

(2) MgO(100)EEHUTIBWT, R L L CHICAH
FEVRIE T 2 -T2 e L 72356 O 4 B A 72
LC (BREIRESSOCLLE) CNTYWNZ T 7 7 A4
NORENHER TE 2. FRC, HJBCONTIZMSEIC
K Lz, 7272 LMgO(111)[f Tl F iR <
Tehhot=. Fiz, BBEZIIERIC L0 IZED
BT & fLAA DB EIT > T HONTDRE E TR T
XAV b

SHEOEE
T X )=V EIRBIFICH O IAALREA R E B

(CVD) 10k 2797 2 VEOERZITY, T~

BELD B L DRI C— B E I g/ 7 7 = v

OVERZTB L=, 7T 7 = » OFEELZ ST,

S%EBRAEREDOKE, £7 40y —ICBLTHMK

PEAT O 2 A BRI ONTIRE A B 5 2N L7z u.,

[FIRFIC B o DRENL R 5 .
et~ 7 %7 5 (MgO) (100)E:A7 EIZ CNT D

CVD % &k, TERDIEM & Bip ) ERET /7 A

— VIR E ORI 104 B i % v 7evy ONT @

RENABETHDHZ EEZHOLMNI L. 5%,

MgO DFEHEIRAE & CNT R4 DOFE % B 5 hic

L7zwv., (OCH : ASH)

11



12

2-1-2 REN ST UBEL S HEICL S IESI XD ¥
)% M BT X
By
TEEFy AT T 7y (EG) &E, BV =2
VSIOEREMA LYY a vy RraREISEs 2
LIk VBN ST T2 DL ThD. SICHMN
IR S LTV A T8, BRI AT & Fv 2 8
DT~ CEELSIEETIE, EGAREDEE LY b Sich
WOEFIREN R, RN ERER E T 256
SIC~DIFAENEI100nmEEE 12 2 S5 DT, FAxt
MR EGOEFIENET L E 2 bb. Z 2T, 3
T < UEBELS CIENEGRHEIC R ATRETH D =
k%m#.
EE
EGD R B ([ EAI6H-SICEAR A FIH L, BEE
H1"C1400-1600°C = CHMEA L 7. J@E ol iﬁmﬁ
MIC K VITo 7. R OMERITIREE 7-BsE 2 v

7-. EBHEEL, 1.8, 2.1, KU30ETHS.  (JuMl
KFRFREH P EHIZ TR L)
TREEAN T ~ AL IEIE, IR TIT 72, Bhild )t

JIE, 266nm®D L—H—% vy, BEDEIX ZES R
WX D s, IR S -EWEERE e AV
THRHEENS. 266nmD6H-SIC~D1F A EIL, £150nm
ThD.

A/ 2.3 layer
A 8 lav

Intensity (arb.units)
—
iz

|
1500 1550 1600 1650 1700
Raman Shift (cme!)

Fig. 2-1-1 T~ A~ b (G/3y N

R

MICEGEBEAELE 2 1-F~ 2 A7 bV (G RiE
W) AT, MO XS IZBEOBIMIEY, GY R
SREEAHINT 5. BEROHEIMECEERSEE L, '
EUTRIRE MY 7 5. A, ER (6H-
SiC) NH3T DIEMEIS IR S TN 720 TH
5. BIEE, FEORBED S S DREFID D2 B
v, BEOZWMESIE, FEOETOERGHLETH
HZLEEBETHLEHHTES.

SHOEE
PRERRILS Y = (6H-SIC) FEARICIERR Sz
TRy LT 572y (BG) ITHOWTIEESNL
— =AW Uiz T~ LR 21TV, TR
ST~ o EIL EG FHEOFEE LTHEMTH S

TeaIR L. A%IE, T~ UL IEE Wz
JEE A ARRE ZAT V2V, (308 - REH)

EfsERE
S. Kamoi, N. Hasuike, K. Kisoda, H. Harima, K. Morita, S.
Tanaka, and A. Hashimoto, “Deep UV Raman

spectroscopy of epitaxial graphenes on vicinal 6H-SiC

substrates”, International Conference on Silicon Carbide
and Related Materials, Niirnberg, Germany (2009)
ERZ=
AREHER, TZEXFRXY VT T T2 DTG
i, B2EIKT T 7 = LS (M R
BFZERT) e XXy 7T 7 = O & Btk
ERR22AE1A29F Y JUNRFEFEF v X2 - D
T A [25AR921 5

WEHE, AR HES, Elluids, L, AR,
HAE, BARILL, » RS T <~ B L D50
# 6H-SiC Eo¥E 7 Z 7 = > OFHE?, SiC LU
YA NEy oy TERER, P21 212 A 17
H, 7

2-1-3BEBh—ARUF/ Fa—TICE T D8 X &R
eEEEn
[ELN]
—BDTZ 7 2 BNEPNIZRES ) Fa—T
(Single Wall Nano Tube: SWNT) X% D& X HiZ X
S TCOHERICHLEENICH D, 2D X)) RiEEL
B AIMEE OROFARKEIS, SWNT OREZEALITE
SHVRHE DR b A ERH T, 2D XD EZHIC
FDNT, FFTHINCHEE 2 2k L7z SWNT D43



%&LT@%%@@%%H%%&@%hfwé.:
M EFIA LT, SWNT ZF /534 2 ZF A
%)& 1, T AT A DERET SWNT i 2 i
ZHETLENNEE RS, AN, SWNT
T LA EDBERIEBICARETH Y, LRI
REThHDH. I, AL, A EDRE I3 L
THRETHD. ZOREMENHEIEME 72D, —
BAER S SWNT #E 5k d 5V IdEw L+ 2%
ZEITEEICNEETH S .

FH 5%, SWNT I X A RS L, dLB5~
AR NVOEACE MR-, ZORE, X
DORFHZ LY KRR THE—2 (DX K) A
HELL, TIUTRAEREL & HIc— HIFz 523,
T D% L, FIIC SWNT OFREE 2 K95 5
CTINT N =D TE— KRBT B EERWE
Liz. ZORERIE, 8 X BB X o> CRIBA RS
FOZnaERH L L7z SWNT OEERZENEL D
ZEERELTCNS. T, k%%@@&ww:o
WO FEN %% AW T2 i OB R IEFZEIC
R B FE 73 i\ nkﬁswwrwﬁmﬂw£Mtu
KREREEBMNDEL D Z ENRENRTWS. L
Mo T, JbkElZ & o TRBfG % 2SR HIEE L7 3 5
AR AU, SWNT ORiE % %h3% K < WEFIE T 2
EnAIHcx b L iffsnD. 20X D eiiEk
b URTEEOW~FEZ) ZFkEIE50121E, —
WA RN & 5 WX RS N E N TH 5. ﬁ
X MBS EF =XV —2E 2 5 LT,
wm_%mﬁ%®wu%t%£tféé,ﬂﬁﬁ_
BN NIREIEETHD. ZOFEICL D SWNT
DOIEE WAL RS S U, SWNT O 2 J P
VO 2 AR D FERE DS N S B

AIFFTIE, KRS, AT 5 XBROKET= RV
XF—DFEWZ XD SWNT DOREEZELDETHE K
B I EIT ST,

[ERHERS L UVEE]

7 oAb BEMR AR L 7c SWNT gL,
B X RIS X > TR B LD 1.25 keV O X %
BHIERCHRE L7z, —ERMOBK 0%, 7
%ﬁbmbivyﬁﬁx&yrw%ﬁﬁﬁvyﬁﬁ
ME%E(H$ 7Y, NRS-3100) (Z &V #lE L7z,

%Mt77/ﬁﬁxA7kw@EM%ﬁg}m1
:/?T SWNT DR TH %5 1592cm™ & 1568cm™
D G NV R, GV RIRICEIT R S 0720 A3,
1B32emM IZEH LWE—Z R ETHZ R bns.

SWNT/CaF,
Ex=1.25 keV
2 probe 532 nm
2 4L
2
£
3
% i 90 min.
L 60 min.
g L _80min.___N\__ %
z | 20 min. A
L 10 min.
| __5min.
o|_before N—
1200 1300 1400 1500 1600 1700 1800
Raman Shift (cm )
Fig. 2-1-3.1 X #t (hv =125keV) B2 L BT~

VHEGELAR Y R VDAL

ZDOE—271E, DXV RTHY, KRIENDERINZ
Z & &R Fig 2-1-3.2 lRTHEIC GTNy R
L7 D N> ROMEEE, X SRIEFEREMICR LT
@2 RT3, BIREm L 72 RAMRIL, 35X OVAHR
SEHRIRE DFER, 7TENLT 7 AT —R AR
T DRI D58 FE 23 X FRERG R & & 2N+
HZ ENDL, SWNT BNEEN, TENLT 7 A—H
BRSNS EEZ DD, EBIT, %%EEET’

S THE U DHRNRILA LT N AVELOFER 72 E

X0, ERO/NZV SWNT IFE X FRIC iﬁ“éﬂw

PERFRNZ ENA SN E oz,

1.25keV O X #13 K #%7E 1 ﬁﬁﬁuuiwh%
CHEIB R A 72 @, DARNC T0472 277eV I
~7%%0Xﬁ%%®%9&ﬁt@ NI D. #
IR FI OBAIE, E D@V R L ¥ — iz

X BRDOZIe b FRAET D IRET b RMERIZHF S

L, e LT A coEwL s RE T &
Ez2HN5. 2O, SWNT (L% D& 2T
TEILNT 7 AR AEBINDL EEZLND.

010 [prrrrrrrer Frrrrerer P . P T .

SWNT/CaF,

Exposure Time (min.)
Fig. 2-1-3.2 X RRRSIERIICHT 5 D N> Rk
FEDEAL

13



14

SHOEE]

ARIFFRIZE Y, X RO BT TR F— &8l
HZEICED, SWNT ORGEZL A EINCEZ D Z
ENRTEAZENHLMNE I ST2. SWNT DERIC
X2 X BEZEOENEFIHATLZLI1CLY,
SWNT OEZE S ZER T 580 & L THENLTE 5
AREMEDN B D . Ak, X MRS O BULER & (A
PO TARFIMIC L D SWNT O EHI4#E o FTREN: &
FEIET S, (LH : FH)

[F=FEK]

1“8 X BREBHIC X 2@ —AR T ) Fa—T0
MEIEZAL, BRI, T 0 OREE, AR, PR
Tz, KEHEBEWR, F 55 B H S fRE
AT S, 2008 4F 3 H ().

2. “HEL—R T ) Fa—T 0 X MBGHE,
TR K, SAaft, PR, &4 BEhET
7t ARFES, 2008 4 11 A (Fadkil) .

3.CEBA— R ) F a— T DL FERIC X DR
XERIRGTFE O, 10 KEg, FHRT=, HF4
[BIEhEE T 2 7' m & AWF%E4:, 2008 4 11 H  (Fn#k
) .

4.4 X MBI K2 HEI —AR T ) Fa—T0D
&2 b, AR, AN, fHRTS, KE
HER, & 19 BEEFES, 2008 412 A (K
) .

5.8 X MBS X2 —KR T ) Fa—TD
FERUL AT R VAL, 10K, SATH,
HT=, BAMESES 2009 FEKRKE, 2009 4
9 A ([l .

6. “HJg N —R T ) Fa—T DK X Kb irsd,
HEERE, HRZESL, PHlT=, AADETSE
65 SRR E:, 2010 4E 3 A IL).

2-2F 7 LRILDBEZEIEIZE Y <Y OGiEEZEHE

¥ HAFRMEER

2-2-1n EFRARFERICE T AT RIBER

[3HLN])

WS OND o B RAEEPFERTREINATHS
HFHEREBIL, BETROBEIC LY EINLET
B - SR A ERICHER SN AHHETH 5.
ZOBIRIL, T WEOREE BRI ERT D El
CLLTHEHTOHALEIT T, BERRETIIHEEL

B WHT T2 SR ORI & W O WERFEICB T D
BEOAT, £mEr O KERALFROFIZERD
LD EEOE S AN OB T Hhiid T
HETHD.

1 B RAEMEERE, ToBEEEE ST
WIE BT HEEL LD REn BT REETHHD
L, nEBTFRPMB LAY M g ETFREET S
HLORHSH. KT, TNEhofFELE LT,
RAFEEMBISAER THLT N T FT 7 AN
Ly>-7 <=/l (TTF-BA) fidh & & Emn1CTh
LRV CTEF LU ERGEE LT EITo 7.
[(EBH#ERB L UVUER]
() TTF-BA #RICH T HRFE_EXRBEHDEE
&FMH

T.=55K LLFC&IR bzt > CIEREMEAR I AR ER
BT HEMBEEAT T FT IRV T
= V(TTF-BA) S fh 2B W T, 7L X L — W
(A=532nm, /L AE 20ns) ZMBET S L, “HIK
fBIZ X > THN D RS B — 7 OB 5.
v, RN XY TEERSEEET S Z L ICER
THEEZLN TV, RIFFETIE, L—HhhEic
Lo THEINDKHE— 7 OIEEZ L 2 FEHEE
I Z CHIE L7=. Fig. 2-2-1.1 O SRR TR ENTAL
Bilhorv—r (ZEHRLICk-TENLLIE—Y)

e R R R e
[ TTF-BA crystal
[ .,x=532nm_2 !
| P=0.32Wcm
=
c
=
e}
e
)
- |
[0 1
O ]
c 1
8 H
O L
2 f
© & i
o ! "
i i
H H
1
1 1
U -
-------------- before excitation |
under excitation |
RS EEE S NS NS NN N
1600 1500 1400 1300

Wave Number (cm™)
Fig. 2-2-1.1 L —HRREHZ X DRSS AT b
N DEACDIREZAL. FEfg: L —F L 2R,
AR - BES AT



TTF ag-mode
® 0.12 Wem2

| © 0.29 Wem-2
+ 0.48 Wem-2

L”kd/(*)/\\

0 10 20 30 40 50
TEMPERATURE (K)

Fig. 2-2-12 L —WREIC K-> TEL S 1420 cm™
Bt (TTF ag ©— R) OZALREOIREZE

DL —VRRICLY Z0RELENLITEDH T END
2%, Fig2-2-12 12 1420cm™ O E— 27125\, L
—WFHREHZ L > TAE U 2L EZRE IR L ORT.
AR, PRETREEICL D e 503, 30K 75 40K
DT CE—=2 %D 0 bns. L—FREIC
LA BEOEANBEIZI Y REEDZ LT,
FEWEMEFRIZ I3 1T D ZBAR DI TEMEDE WD, &
RIRBED R A BT D Z L E2RET 5.
Q) RV 7 v F L v OYFH R AARERRE OFlE
FHIZIR o TRR D nBFREATLRY V7 k
F L (PDA) X, MEL, INEDH 5 TR X
D, HROGHFENE MO BERES (AHERE)
oRT. I OBEHREREIL B RORFEICE
KT 255, EHOATIIRAHEZEDTZRY ~—
EROEELRBE CTHDH. 0w, HEHOEHRLE
FAbEEDZ LR, HEBREAHIETS Z &
DAL B bILD. AR TIE, AMREEELE RS

R
PDA =
n
R
(@)

R: —(CH)4-0ﬁNH© TCDU
o)

(b)

=\ _F
R: —(CH)s-OCNH{ )
(CH)4 g \ kj? DFPC
F

Fig. 2-2-1.3 ARWFFECH L L 72 PDA ORISH E # kL

60

PDA-2,4-DFPC
— a0C
— 125¢

40|

~—~ 20F
X
=y
(1] PDA-3,4-DFPC
&= 60 — 40T
6]:’ ! — 125C
40 |
A phasé peak
B p! ! pe:
1
E B phase peak
0 (- :
15 2.0 25 3.0

Photon Energy (eV)

Fig. 2-2-1.4 PDA-DFPC O AJ{RCH A7 kLA
{t. : PDA-2,4-DFPC (I), PDA-3,4-DFPC ()

72VBEFT PDA ORIBEE A ELSEToRY U7k
FL -7 Fda T =) — A — |k
(PDA-DFPQ) % &k L, & OFHIE R, FR2E D
HEAEBAME A W ETH 2 E A A E LTz,
5-RFH A 1L,12-VF— LT Fn T
TN T R MRS /YT
VR v —mHAEREL, U X BRERAT 5 2
L THMET% PDA-DFPC #157-. 55417 PDA
Do, MEEERIDO T == VBED 3L 4T v
F & FFO PDA-3,4-DFPC 1%, IBEZEMNIZEY, &6
DEEICRETT H AN ORADOINREFF OB
~EET A MERBE AR L. ZHUC X D IgED =
VT F A= a VLSRR D T N e A
{BLIZEDHETEAZ LB oTlz. EBIZ, 2 7
&L 4% 7 v FE{b L= PDA-2,4-DFPC |%, EHAE,
AFHE L THLNDLD, MEALTYH, AFHICHES.
L ZAD, Fig 2-2-1.51R-F L 91T, 532nm D CW
L—WE T 5 L, RAWAIC B AR~EET 5
ZEERAMLEE. ZOWEE, BANSHRERAE RS
TG X > TOHRFER 4 =T 81D TD PDA
Thb.
[$DEE]
ARFEDFERIZ LY, LT OfEamE 1572,
(1) TTF-BA # it D YUEL E 72 e FH AR DIE R &R

15



16

25—

2ol PDA-2,4-DFPC ]

T=80°C |
Aex=532 nm |
P=20.6 Wem™ |
15 -

10 |- befor itation

I during excitation

Reflectance (%)

o-uuuuluuuuluuuu
1.5 20 25 3.0

Photon Energy (eV)

Fig. 2-2-1.5 PDA-2,4-DFPC ® 532 nm CW L —-Ff
(> THEL DAY b Dzl

OBZEMENEG L WD Z ENHALMNI S
7=.

(2) AetBEE A2 7R £ 72\ PDA T % PDA-TCDU O
Kt 7 = =)VERD ZODKF4AH 7 v REBEHT D
TR, FERBRENRELS BT E &
B LM Lz, 518, HEIC X » COAHMER
B4~ PDA 2155 Z LTI LTC.

TTF-BA fffhix, —ERbE - C, WA 5 IE

Wk @I ARERRE 5. ARBFE T O LR R,

ZOMEBB A LHIE L, ERNREEEZ BB S5

HEOTa N2 ATEbbDThD. —FH, Hhih

ETORREES %R PDA M3 5722 L%, PDA

EHTED DV, AL v FITEH T D AHENE:

MREL IpoTz &2 5. (E : )
[F=FEK]

1SRRI 2 OR Y 7 v F L ofmicBsir
DNFHEARER 117, /ISR, SOREDR, FHRT
%, AARYPRFRE 63 EFECRE, 2008 4 3 H
(KR .

2. “{KiIEAE TTF-BA ffhOYeai — BAMEE, FH
Rk, FHETF=, % 19 [BEEHIEFZES, 2008 4
12 4 (KB .

3. fKIRAH TTF-BA F58h 12351 5 ZBAK D Yefigd,
IR, FETS, 4 BT 7 et A6
ZE42,2008 4= 11 A (Fnscil) .

4.“RY T EF L PDA-DFPC |ZHF % ik #r

REERR, NSES, SORERR, (HRT=, HF4E
Jihd - 7'm e ARFSES, 2008 4 11 A (Frdkil) .

5. RV UTEFLURBROIEEIZLS FTIR A
A7 MVEAR”, SORETR, GHRTE, H19EDEY
PEDFZES, 2008 412 5 (OKFR) .

6.“;R U V7 EF L > PDA-DFPC |Z8\) HHFE 2t
FEEAR, /NSRS, BORERS, PR TR, & 19 F
SAVERFFES, 2008 4F 12 A (KBK) .

7. “URIEART R FT TN L p-_R R ) Uk
FlZ IS D OeEE I T EAERE, TTHERIG, FORT
23, 5520 EDEPENTZES, 2009 4 12 A CRBR) .

8.« VT v F L HEMIZE T DI E
B2, NHSEST, SRORER, (RT3, AARYEY
2 64 [EHFEROREE, 2009 43 H (R) .

9.7 NTFT 7NN rp-T 0~ =) ViERIZE T
D ItREE T BAREREOIR R, THREG, R
T=3, HAPHFES 2009 FHKFERS, 2009 F 9
Ho () .

10. “Photoinduced dissociation of donor-acceptor pairs in
nonmagnetic phase of organic charge-transfer crystal
of tetrathiafulvalene-tetrabromo-1,4-benzoquinone”,
phys. satate solidi (b)245, 2671(2008).

2-2-2 RYSTEFLUICEB TR ABRERBE
1REDOHEEr RERTHRI T EF L LR
—E Il Lo TEWEREBEMLZ T2, 8
PARY v—& LCoOffix DISHPHFEI TV S,
BRCTF 2 A Y ~ORBIIEFICEER STV 5.
LLeRbitkETcoa vk K—7Cig, K—3
VRPNERE TIRA L2V R—E > 7R3+ T
RN &, DT A RS EELTCLEDS Z
Ll EENLFEL TR, LW R—E 7 FE
ORRENEHLE SN TN5D.

ZZT, R ~—OBEHNERHE ) ~—IZT
DO R—=NU NERBEREEANTDHE LI, T
D RHBILET D E VI H LW ket #1772,
ZDIHWE, Fig 22211 L2k 51, EAKD
R ~—NEBERBIZLY, EHO 2% R—7 (B
CR=ENT5L0I 6D THL. - FOFTIE
TN — VERINSEHELF LI CEASN, &
DS ¢ ROPLEDEEN Z Ri=d. —FHTp-v 7 /7
T )VEN R— R0 hOBEEIZH S TN S,



AY
D £ &2
C//,C /é// C/
G = = .@
R~ R % D) "
C///c/ /é/’ s ::> ,C/
& & &
t:/c,,/c dC/\ : (2’3/\
R/C/// 'CI” /é
RS RS

STRFLVEIX— RUSTRFLY HEERISTEFLY

N%CHQO@CN

Fig. 2-2-2.1 HE R—7BIKRY U7 F L O
B k) & EBRICRREE - AR LT e

Fig. 2-2-2.2 & hk L 72L& W) O S i &

Z DALB I OFE S & Fig. 2-2-22 (2R L=, i
VB D OO RERRE I, OEXTELNE b EE R
WG L2 D> TND., ZORERENET S &
9 CH I HEAKISEDOHEITHRD bz, 5
2R Y ~—DWRIL AT MV ZEIEST 5 E 560 nm
IZZX v R ER L IR R S A IRIR ORI 2B &
iz, ZOWNERE X VS LNR ) ~— I3 E M
DEWHEBHDORY) T EF L THLI ENbM
>7z.

WIZZ DALBEYDFN AR MV ERE LIz Z
A 750 nm fFEEHO LT HIELO B — 7 BRI X
N7=(Fig.2-2-2.3). @H DR P78 F LTI D
WEATICR TS 2 2. EFIOH TR E
DFENWHEDEFARDL E R—T LR T E2F L
MHDRNEFEL LTS, ZDZ & X BFERLE
INTWDLRNE, TV VT vF L ootz 20

Intensity / a.u.

500 600 700 800 900 1000
Wavelength / nm

Fig. 2-2-23 G L72AR Y v —DF AT b
(Aex =266 nm )

B SNT-06, DT ) 7 = = H LB
BEj L7z, BAOERENSDOLDLEZDZ LN
TE 5.

SHBOBERE LT, BRCIE N, 7787
Z — DK X7 b BN BRI R A E R AN ER T 2
ZEIETETW WD, T TH ROy F%E
HFRETZLT, BELLERNERTELI DL
BEZTCWDH, ZOXH7AC R—7TRZNEHTXS
L, T T unr— LTCOIGHORR LT, &
BIEHEO X O R bEIRF S NS, (O3 - BEy)

2-3 HiHT/ BiEE, S/ HTFOER

2-3-1 £B{SHEA—BRKYT—Z2RWNE=F/74%D
BA%E

TR AR B CRERR S LTV T 3 2 B
INT.ORFICEDZ D0 L. TNHT /S ADY
MOEE LT, TENEERAETY =T Y
ABZDWRRERT D0 THRTHLVILGTT A A
MFENBEERIN TS, ZOFEBICENTET A
A AL TIIFL D7 T VNS STV D0,
ZTNHDOMERRT 5F ) U4 VICB L CIIaFgEs
SEHERL TS,
FIUAYERETLLEVSTHRE<HITT2
ODOFENZZBND. H1LIZIFECR EO&8R
JR T2 AR B2 1 ST OREL T A VP AREET S
LD, FE212FVA YOERRERZTERS T2 5
WEICELS FETHDH., Znb0WNTFRARIR LT
HIEFICRERFENBP->TCLEY. T TED
HFRICE Z T e E272L 25, ERETOR
AL X T 2 U A Y OBEITTE LRV DEM

17



18

\
N—C=C—C=C—CH,0CONHTol

Tol[HNOCOH,C—C=C —CEC—N\
Ph

Fig. 2-3-1.1 7% —HR Y ~—DfEAK (k) &En
EHETLHE ~— (T)

WEY, xR E2H/HT LRI T EFLUEZZD
e Lie., &/ ~— DB CHEMLEIT) Z &N
TED, B RATEANIGEITY ZENTE
LI ThHD.

R TTEF LU UIEFig 22211 bR LIZL 91T
rHZELIZ—RTEAR)~—THY, ZOxEnbH K
—EVTICL o TETFEES ZLICL Y mnERIEE
HBAE G2 5METHD. LnLRRS, —kRTK
V~—0DiA, BEAKICIER CTHEH D WVIEARY
~— DAL IR R AE L D &2 Oy IE x R DY)
Wrd7ebobr ) UL YOWRRE NS fEfEgA->T
W5, ZOMBEAREZTERT 2720 EHE S HIC
HERCHE L CT X —ROEiEE L, BHOEE
REEAETHT )V VA YEEETHZEEZERE L
7-.

FTH=RIDT ) T A VHELEDIZ DO DR 7 LTSy
FEEH & Fig 2-3-1.1 IR L7Z. ZORICBWT
Linker ([ZHHY T HDMN p-7 ==L VT I DF
BCThsd., ZOFKITHRICEERTHDL LN Z L
T TIER, ZOFBBEN F—E U 7 &5
TV, ZoHESH F—vr 7 a2 CERIGE
ExHESELENIHENHLIADLENATND. KIZ
Z DL B O G A XK 2-3-1.2 1R LTZ. 2 D%y
FEFNIC T EF L ) =N EAL TR VT
YTV EREZDDDOEMETZLTERY, EE
(2 80 CUL RIZHIESE RS IZ K o TEA UL
1T L=,

p—& = 31 ° P
o il
{ | 8 A
p—a 4 ; g e
o - /,/'. -4, N 2\
Re—o? A ™ 7
> ¢ g P
& -'l A
2984/ v o—0—¢
- /4.67-4.76 A, P 5
Jam ./ £49.2°
o ol 2 5 4
# B 5
et 1 3

Fig. 2-3-12 HEAHRAID 7 ¥ —HR Y ~—Ofk i

SERICEHA MG T S E 572 0121% 90°CTHY
400 FERIMNEAEAT 5 LENH o 72, BRICEA MG
AT ST, MARKEBIC W T XRREIHTIRE
DOWEEIT-T= L 2 A, HBMIZHWEIRE 5 2
7o, ZORERIT Linker THUG L7 Z LI ko THEE
MENEICAR N2 &2 FER LTV 5.

ZOR)w—iZxfLCavHsE =R hE LT
ANWT K=V 7 %4To7-. F—Er 7HICITER
R opr = 5 x 10" S em™ W 9 gk T - 7223,
HILTO F—E U 7% Cldogr =2 x 10° &0 ) fHA~
LHIRL, (ERDFR) T vF L DBRISEE Z
Bz BMEERoTz, BITMBLCR—E L7 &1T5
EHICEBRIBEEN R LT 5 Z ERHL N o7z,

BB, THX—RICLIZZ I > TRERDRY
CTRFLED G B E R T 2 LB
WZ7xolc. BR%RIET7 4 VNIREETHERES T ©
FUND R—sR ML D R—E 7 il ATHEA
W2 5 EICETEO TV FETHD. (XE
L)

2-3-2 HFhL—H—7IL—aviklckdF /M
FEH

(B#)  BEREMEAIE S THPRHE, TR BT
BT T A A~OFHMEE LTEREINTE
n, ZOREEAEZDTICHEICHAT S =—X
DEE-TWD., L, S THMENE, nE

2L D5 TR AAE R 58 < VB EEAMED & O3
%<, TAAL AMERIZBWCE, B, BZERAE
HREOEIAARNTREARANLNTNA. BE(L
DI, NEENT LI IG5 HERD D
N, BROBENE 2, £72, KROMEEICKEL



ZHZEEBD. o T, WEMILEwZEDL DN
AR E UL, AV ey N B2 ENRED
JISHIZ XY, R RE 2 X OB T
L. ABFETIE, P L—Y—T T L—a kR
IRV 37N P S R VA o | A B B QT BT [
W HHN RS FIHT 240582050 L.

[EE8] #HhL—F—T7 T L—a kg, AR
B A R S, UL A L—
— (5ns, 10Hz, MOPO, PS) Z 325 Z &2k L
— =T T L= a rEFHEL, AR
THZ LR F R BIRR & FRT 5 FIET
bbH. ZOFHETE, BRL—F—0ffx LT
A =N —FRETHZLICLY, ST kDR
BHBENARETH D Z &R0, ARURRRIZE VTR
OIRAN LW E EOFERH T HN5.

ARAFFETILN < DD DF R D 53 BOKES R % VE 3L
L, P —F—T7 T —va Bk an
A FRETFERLIZRA T, Z OFEIwE LA
DERZAITo72. Fiz, Xbig, ERMLICAT T4
FEMEDE B2 X L, T 2 BBk D ERKERIC
ST DR TFIE 2D 728, FEARESRME I
B DEWT R BRI E R A2 1T 5 7.

[(#BR]  HERIAY MVHE, BRI A~Y
VIIZE, TOF-MASS I, AFM #1%%, TEM #8142
72 EDHTEE WT, ER L7 R DR %
Tol. ZORER, AHMOREEICL >, HHL
— =T T L— g VIES~OMPEENRBRNL D Z
EBRGgIote. P L—F—T 7 L—ra VIt
DHEEDIL Cq, Quinacridone (QA) , Quinacridone
quinone 72 & OFIIEMEICENTAALEMTH Y, — T,
AHE EL MEHZFE I TV 5 Rubrene 43 1134 Bl D
ERRGMCII T 5 2 E NI LMo Tz,
KEgEH (25°C) DL —H—F7 7T L g VIETHE
#11_ 7= Quinacridone quinone ™7 / #§ki -, 330nm
TR DRIF & U CIHEMICOEIER < o8 — |13 fE
T5 2 Lo 7=, (Fig. 2-3-2.1) U, BIsHE (2
sauaRrB ) ([CEN LTZRENCIE R DAL O
Mcholz.

F 72, QA MR & K I iR X (1.9x10 M), 25,
50, 75°CITMELL 728 5, F /7 # Nd™:YAG 7L %
L—%— (KE :355 nm, »ULVANR : 7 ns, #0iK
L:10Hz) ZMSTL7=. ApLi=%xF 27U Ko

Fig. 2-3-2.1 ¥F 7 U K% ) D4 FHEE( LX)
L L—H—7 7 - 3 iE(430nm, 30ml/cm’, Sns,
10Hz) CYERL L 7= / KL 1D AFM 14

T RL A5 BOHR D Fe R R A2 331 F 2 WO BE D22
bz, L—F—MREEERICS L TCT ey b LR
% Fig. 2-3-22 1289, ZOKMNG, X &ELEGT
WZBWC L —Y—ME 21T o7 HD, EEhR i
BHFERINTNDZ EIRBIND. RIC, KIRE
BV TN a5 F CL—H— %A L,
B o= TF R4y BUR D DLS HIE & 4T > 72, D
FER, LVEIEEHTICBW L ——RE %2175
7250, RIEEN/INE K BV A XA nEnT kL
FIMERCX 5 Z LD (Table. 2-3-2.1), &5

19



20

20

g 12 :
_§ 4 75
5 08 e 50°C|
8 = 25°C
< 0.4
0.0 T

0 5 10 15 20 25 30
Time / min.

Fig.2-3-22 %77V KranA FKEKE (RE
25,50, 75°C) DULIEEE D R G R R A7

Table 2-3-2.1 L—HF =77 L — g H%DXF
7Y Ry F I RTORITRE LA X535

BE | K (nm) | BERZE (%)
25C 106 32
50°C 99 26
75°C 89 26

WCEWDBRZELREZR LTS Z &b ool

SHOBE] WwWhL—H—T 7L —ra i
X5F 7 anA BRHERIEEZ WD &, Gl A%
TRWEHATR - BERFBMER OEREL R & D
T KA R SERIFTRE Ch D, BREE - A RANT
DIRWKIFIR E LCOFIHNRIAEND. £72, &
T T A R C B RE AT TR RH IR
MEE LCIEBE SNTERY, A bEifom ik
D, WEREZEHIFEHAW-EaA N2 TH-
et D%, HIRERPEHACTE 2K XA oY -y
Mt R EZAHZ EnfEEN5.

A%, 1ERL7=F 7 a4 RKERE AT
Vxy N7rERALLEMH EL RERR 20X
T ZDO—FT, F RS COEIREDFEA
&, MMEEHITELEHE VB LN TR0,
A%E, ZnoomtEETR~, EFMEE Lo
SR DR AT 5. (OUE - koo, )

(FoRR]

1. “Preparing C4y Aqueous Suspension by Laser
Ablation Process” Ping Gu, Tkuko Akimoto and Chihiro
Itoh, ISPEN-2009,Wakayama, 20 Nov. 2009

2. gL —Y =77 —varratRcBis
IREDIR] @ %, Moo BT, PR T, 3
fil—, £ 5, & s, BE R % 57 BIGH
PR BRI A R (2010 4 3 H)17p-E-7

3. Rl Lv—Y =T 7 L—a VIR L AT
WoRL T-1E#L & OLED ~0JE M1 K& ER. B 15
Z. Mo BF 5 5T RIS B BRE SRR
(2010 43 A) 19p-ZE-10

-4 BEELEHEICE DT/ BERTOEELER
i

BH HERBNEKXA A — ROBRRBITHEEZHB LT, &
WD ERFE N/ O e DR IT B & [k 5
LDONRBH D, ZHONERL—F =72 8 CiE, BIfE
REE v VY D ZHEA S, Wb Rk
BlZ7e o CnD. ZZCHEINLIEBEFEEZElIT
WE, KRMEROS (CERK, BB, I, HIR) 7R Ex
T4 7hE LTEND Z LIl d. REGRIGIE
NN R LB SR FOEMEHIRT HRE E L
T, ZOWARBBRMFRRDRD LTINS, 2iE
SIBREZGISEZTHEEE LT, ¥V vOERF
FEHESGICL -, TAL 2 EEN 2K T IE
(multiphonon process) 7%, RMILEFFERTHZ &
DR STV D, ARFE TIEZ DT RV —inffh
DIHAABEHLNIL, v Iab—variab i,
ZDRIEHER % XM T DR ROEREZH T L.

KRG DHE BEE TICRESN TV DRI
IGOHREITZ 2 B DD, FNOITRETITRD 2
OIHETHZ LN TED (Fig. 2-4.1) .

1) WERZ B iR - KB ORERRE (B IRH8)
DEALDEE R L ENE A5 & 2.

2) A/ Xy sEE Ty ) YOEMKAICL.
CTHUH & 5 R R) 7o k6 TR B 3R T OB B 4
RS 5.

1) BRBATRLELHE (Instability Mechanism)

FEDOBTIRETIE, HTEEOARZELNEL D

VWO CTH S, Fig. 2-4. 1@ Lk oI, XK



MECOBIREN g D& X1, RTEBHNELDLT
DIZFART Uy VEEREE RV e TEe b
TRV, BETIREEDY ex] D& X [XREREAR LIZ, ex2
D& X IBEEENEL 72D (EX) &0 ) B CTH 5.
BREE g, ex], ex2 [IRICAMITTEbDTHY,
=& 20, RS ELRON DR EE, B LR
HE, KA BIEIREE, R EDVWTNTH->TH L.
L72Ao T, IR - S, ¥ U Yl & TXx
MaDA A Akl RGN ENAET S &,
RIMGIENBEEND Z & 122D, BEARMH O
PEEEHEIZ RS9 5 Bougoin-Corbett i ¢ WrBVR 22
ELEED M TH 5.
2) 74/ %y (phonon-kick mechanism)
Xy U YOEFLE LTI, 58KHM%EER
D EFS. R, BlERS Fx ) YHENED X
AL, BT RV —ENEDLIITes A
VT THRIBEND D TH DH. IR WEVR T v
¥ L DB % Fig. 2-42 (R, fHELOD 72 W1 K bl
Di |3 “FEEOMFERE DI'E DP AL D LTS
(DI’ & Didr 5\ \E Dif & DIP DAL, LT DR
T, ZOFFEOEFCEZ BT L), DINlCKS
5 BB O R E S &R A L L, DTk AR T
Bl DR E RGO B4 Q) &3 5. O 1348
HAEME— REMETN, £ HEDHEE b OENER
BEAE OIEAEA TH 2 b 5. Di 20 L COERE
BlE2ETa b ATEMETH. TI2T ESITETD
B HOfE T 3 L % —(thermal depth), E," 1% DI° & IE 4L
DHB SN TND &R LTz & & OIELOB
IRNF—ThDH (E,=ES+E"). LizidoT,

excitation assisted

U if T >1/Pyacson
E*
P..=F ~—L
ex, oy e 0 exp( kBT)
\ E %

t

ox, AT

/ EN
E,
Frese iP 0 eXp(— kB'T)

9 \ thermal
0 0=0x

(a) Instability mechanism

Fig. 2-4.1

CB

DES & ESDELLRRE N,
2) BT EELDELLRDEF v U Y h.
3) FHEEME— K g & KIaAERE— R O
(Di—Df) DR (E2 Y EAB L OZ DM X).
WIS UC, REGRISOERMERRE S ELTL 5.
TE AN RMBUG DR A RS 5729012, LUF
DEIRETNYI 2 b— g L E{ToT-.
B 53 2 TREN O XA IEEN % o,
HHALEHE— FOBEFRM%21=2n/d0,
WrEGR T > 3 L DA FE S ARl A BRI,
X U YHENE L D E D MORER Pe, Ph
ET 5. L =0 THTZNL O BEMIZ O, F TR
EENZERET D E, TOROFRIFEIT

0(1)= 0" (1)
+Q{1—Zj’6'(l—tej)exp[—Aa)z(t—lej)z/4]cosa)0(t—tej)
+Z]j9(t 1, )expl-Aw’ (1~ 1,)’ [4]cosm, (1~ 4,)}

THZLND., T2 T la< < o< n< ... < ty< tar,

B HE DR TH DD, TNENOMEIX Q1)

R AR T HRLOHENLF v U YT 50 E

D INDFESRE Pe, Ph IZIKTE L CEE 5. Fig. 2-4.3 1T/

T LT Pe, Ph DI/NEWNE XX, HOHFHEIZL ST

P S AT R PERAS TIEEI R T D F TR O

BERE U700 €, ERISITAE U720, L Pe,

Ph N REL 2B L, ab— L Ml nd r,

FEINTEBETIEINES L TCREL TS, 20

R DEITE Q. B2 50 E 9 I CRIMEIS

DFRENRED. fEFR% Fig. 2-44 1TF L DTz,

electron

carrier
injection

—O
v.B hole

defect reaction

non-radiative multi-phonon
recombination

(b) phonon-kick mechanism

BRI TS 2 OO KRGS HERS

21



22

Ubaiadse, 2EFEy ) YORigENs Sk
TSR L D &R 2 v U YOS
N HE R OBR, B L ORFELO D~3)EBET
AUE, (WEVRLEEBE (b)) 74/ % v 71
e, ¥V vHERRENS &k 23RBSO
2L, BN E XA T I EEE VD ZD
ORERRE LT, LTI ZENTEXS.

{5l 713 DI° COREF T-RLEA off-center AL {E T,
Z VN RIMGSG D precursor TohH L35 L, Bl
I X o THE L DK 7R e CRIMS Z A F
SHINCHEESND. o, FOT T, Dk
x v U v OIEFAHER O FREAEERIC X > TRIE
SNDHZENGND. (E : BR)

U,(0) &
FAS 4V

(n, fe.+n, fh.) %«T ; Aﬁ

((ne = 1) fie.+(ny —1) £.h) 325

2
«ne—2)£&+{nh—2)£hJ§%%g%,§£§%§ ok

e.cap

u Radiative

l Nonradiative

L 4

Qe 0 gl Qh Ql
Fig. 2-4.2 AU 72 Wi B 7 o v v b (RO HERE)

Pe=p.=02

Pe=pP.=05 R P.=p. =08

Fig. 2-43 %% U Y OG5 5] &k Z 4@y
BT IRE)

Pe=Ph 0=20, 0 =80 Pe 0=20, 0.=80
1.0 1.0 Defect
0.8 Defect 0.8 Reaction
0.6 Reaction 0.6 Aw/wg =020
0.4 No 04 Aw/wy=0.10
02 02 LY Aw/wy =005

005 01 015 02 Aw/ag 02 0406 08 L0
P
Pe=Ph  Awlwg=01, 0,=80 Pe Aw/wg =01, O =80
10
0.8 Defect
0.6 Reaction
0.4
02 Ne
051 152 253 5 02 04 0.6 08 1.0
P

Fig. 2-4.4 RIMASUGHE U 2 0O ESAE DB

(ZF1f7Em L]

1) Y. Shinozuka, “Mechanism of Defect Reactions in
Semiconductors”, Mater. Res. Soc. Symp. Proc. Vol.
1195, B02-02

(e XK]

1) RFHeS, BEME= . TRAEEET VA2 Wiz
%7 x ) RS PR SRR O BER B 5 69 RIS
P A PR S PEORS 200849 H 3 H
2) W, BHE=: [+ ) Fa—7COEFDOET
B D ELRR | 2010 AR Z 0 4 B 22 B & 3 T
2 HERY 201043 H19 A

3) FEE, BEME= DEEFORBIRIC X 2 W&
JRF OIRBYZAL. O B ) 2010 F-FKZR00 F 48 B
EEERS  AERT 20103 H19H

4) M. Negoro, S. Matsutani, T. Higashi, and Y.
Shinozuka : "Mechanism of Capture-Enhanced Defect
Reactions in Semiconductors "ISPEN-2009,Wakayama,
20 Nov. 2009

5) Y. Shinozuka, “Mechanism of Defect Reactions in
Semiconductors”, Materials Research Society 2009 Fall
Meeting 30 Nov. 2009 (invited)



3. MMUXRFTOMRRK

-1 [CHYEER & 0EE

B UWHSBECE LR 2 b DB T R 2 AL
HI2IE, FrEOBTHREZ R385 LR T EER
HE - BAEIE 2 W NTHED Ty, S HITTEDHE
W7o EBEDO RN L 70D, BUE, /727 /mY
=D N, L—F RSB RAREDET
E— LS A W 7o S FEIEE R E 7 e A RE
INTND. ZNHDEL T, ETYWEOBETZN
Bt &, Tk, FFOBEERENE(LL TV,
DF VBT FIEIELEREOWE X A T I 7 AR
BIREE M E X LTS, LvL, TDEIZHON
T, A7 b (k) 7Y N T b (HEEE)
DH % BT 2 W ORI & 22Tl v, Zh
bF ) Tut AR BICH PR EBICES T bk
HOIZT HZ L& HMIZ, BRI, B5 Fndkilx)
ERTHE GRKR), Ak KR BhoersT, &
[E o &R 7 v & 2 OBRFIEE 72 b O EER
FAEEEONT, IS HER P NI R (b
F T av AR I N—T ) BRI L. Dk, A
VN5 50 4~ EHEE X, 2008 4E 1 A BAFTEAA
WA~ RETHZ LI RoT.

KAV —vrTures MY, TS 7 e
Y AMIES) LEET D Z & TR ORI RIE R
FOWIELATE R DFEE A Rfe T Z &ic L.

-1-1 e+ 7/ 7o RE4EHRES

LT/ 7 e ARSI EMIEEN E LT, AR
WZ1E, MEOHMESAZREL TS, FH4EIHD
SRR 20 HRIIARA ) —e U T Y27 b EIET
MFLTHO7 A NT U< T CRE L. Aoz D
7T LEEET S, LTI KREN S EIT UM
KFFET 28 £ DINBHIZEE 1 K OFnEK LR F D
B 64, KFEREIXLDODBMEND Y, IERILHR
PITOIWENL Th o7, REOBRAEBART B =
FRFIZRA LR A X —REKEIT 72,

RKRTIEIH DD, FELFHHEFERYa L—X—
RN—OfFEEACTholc. YH, B CHfE S 7ok
2N, MREDOBBE LN TINEVWEEHTS
MTBZ Eilleolz. ZBMERFELDT A NZE o
ChbkL S 4v GRIED) HEEZEL L7k T ORI %,
WO HDREGHE (Fig3-1-1) ICRH Z ENTE 5.

ﬁgp FAEGBES/ TOEAHES

HE§: 2008411 A 21 B (&) 13:30~ 228 (%) 17:00

B/ MBLKEY T 54 b (FBUTHHRE 2-1 THLTI DT 4, 6F)

T CRADEZLBET/ JOLAHRSE

S, BH : MWUKRFF VY — - IVARTAS ) b, BEAPBFRAREZE

WE: LR OBFRULOBTFE—LERTAMTHALEASBMATELICEST,
ROBBTIEC S LVARRGERFMISHEL. FTHREL L TROMEEE. HTHE
@ik, RTBE - BREJLHET, oWt L KRBT IFREMARL. TOREELD
R HDEERTSIEREHLMT S,

e R T Ingsha e
11A218 (&) 13:30~18:20

DA BRS (T I/ AOBEEH AL HAORNR AL : PRTH (WMRWX) . U F (KX
13:30~13:40 ZL®HIC HER= (TBLX)
13:40~14:30 BT E—LHEY HTFTFHRROBRETOHA BEZB (RX)
14:30~15:20 @MEFMHRFFOAFEIE—L Y FMEROBREF(FIHR ERRE (BFH

#* B
15:40~18:20 Wi+ / InERICET IMFREBME 128 OEAHRL—BR (RR—)

18:20~21:00 BEE (FANLTIST HF ARV bhH—N)

114228 (+) 9:00~17:00
@B EHS 439 AOBRLMEHN L HAORNE R MESCE (BIEF) . HEE— EEX)

9:00~ 9:50 BF/SNAL—F—RBHROET - HTFRNS1FIVR RARY (REX)
% 2

10:10~11:00 B§RSARESTMIC & 5 BATREMEDR A AR # ARX)

11:00~11:50 {ERWFRIAI= L 5 Si (001) REMEIER A/ # (LK)
B B

@ h—RoRMEREOBINR & AR (KX) . #ER= (FERLX)

13:10~14:00 /LR L—F—REICL BT 5774 bOMESRE SEE— (BX)

14:00~14:50 55774 FORFEEEBOER WAE—ID (KT
* B

15:10~16:00 sk, MTREHIZE D ONTOMESE A B, AR (N

16:00~16:50 H—RREEFLOE—FES IaL—>3> HE B GARX)

16:50~17:00 &b YIS BWER= (FIBILX)

P Y

2008.11.21-22 FMWKEYS T4 b
EARRES/ IO RHES
218 (&) OBAFHRRE—REROEYaY: BES/ TOLRIET IRFRRERE
15:40~17:00 OWRROB 1 #H7=Y 65 (HREMEZL)
17:00~18:20 RS —RROH

. 7 x4 MOXRETEIC & S TFENEEONE HAT OFHRE. RE-B

[

SRS A SDF v Y TIAILLZBF - RFFAF =92
HAWIEDE. REXE ' BREX, thit B O/MEXX. YAN Binghai', DUAN Wenhui'

w

. L—Y—ERIZEZFrUTOIE—LY FRELBETOLIHH  KEFAT FBE—

»~

HEHH-SICEOTES XS v LT 5T D5 T UHEL
FRUKKE ., "HBTEREKX. AWK, EHX
OAEHEA Wilsa'. i O Wi . Ebies'. B8 3. A &, BF90%°

o

. BEN—RIF/ Fa—T ORXEEHHR
MBLUKXSRAT OBOXE. EFHt. FETS

L4

RY 7 £F L U PDA-DFPCIZ 1T 5 i fiimEn
FABLKXSRT OMPIFES. BEER. FETS

~

. ERBTTF-BARRICE T 5 = RED.MME HBWKLAT OHEFEHE. FRTS

o

RITFXVHETIOBERICE T SABCHED HRUKXSRT OB 3. FRTH

. TiOHBORFENES ESRRUEORA- TMRUKXS AT, HAE, RKiCels’, HAAR®
OHFTHF. EFREH'. BhH—B", BDEZ°. AFE—

10. >VaYh—34 FIZEH37 T L MO L—Y—RRBOFN %
ERXREYVITI /YA IVAHER, AREEETHERE £RICTT/MRG
O£RBA'. EHSEM' RERS. BXE—' WleE EHER’

1. SiCADT A M L—F—RBHI L > THEENLT EIL T 7 REOSHT
'ERAEIVITI I H I AR WRERRRGS EWHRE
EHMTHASH PRURA ‘REIRAY BAWRK
OEHZM'. MEEH'. ARFZ . BHEA . RERE. B
wo . bR E. IXEF. FEER. @ 0

12. TENRZDBARIHEICL S w FARMEMRAT
WXEH OXE # AFHAlL kk—8

23



24

Fig.3-1-1 hid o/ 7' o & A5 4 B0

3-1-2 ERE> ARy L ISPEN-2009
BHEIE &7 5P 21 L, KA ) —- T T
2Yxs NO2FERICHIZDT20, T DR EEE
BYFEAE A A<, 11 A MacFnEk L CEER S R
CULERETLZ LIS LT, i 7 a2
REOWHNERT, YrRY Y AOMHE, b0
HREREDORELXITo72. 7 —~ & LT
General: it 2 70t 2RO, BEWER L
Cutting Edge Tool: JC¥iR7eWF 50 FE (BB — R BEET
B, RO RREAIEE, R TERMEER )
Promising Material: 4 %2454 B & 70 5 W)E A&
(=R %, KGEME7 ) —r~7 ) 7,
T 4 A7 TR L)
D3 ODREEEBIT D Z L1 Uiz, NFGEE 14 134
TRFEEHEL, 7AVD, AXVRX, KAV, 7
TFUA, BXOBAREZEDNDL, TRTNOMFKE—
EHICHEH L CIHLS Z &L,

4 FF - International Symposium on the Physics of
Excitation-assisted Nano-processes

HIRF @ SERR 21 4711 A 20-21 A

Bt XAV uA Ry MARTAFERKIL (20 H),
Foakiitzpr (21 H)

VURT Y LADOFEICOWTIEIL T —F 2T —D
W E BT 5. RAZ—FF L UC— R a e
L7cl ZA, ENO DN S E O T 23 thDIERN
Hotz. P EESE L L C Symposium Booklet
ISPEN-2009 Extended Abstract % IF (21T L 7=
(ISBN978-4-9904953-0-5). > >R Y7 ABINEILE
WA A Z D TR 60 44T, % < DJ5 0 b BRI 22 8]
ThDHEOEE A (Fig3-1-2.1~3). 2HH®
B #1Z, mini excursion & L Cir < OFRK LILIZ 7,
FIAT - 12 OFEE E % Fig3-1-2.4 [T 5.

International Symposium on the Physics of
Excitation-assisted Nano-processes

20-21, 2009, W y Japan

K\7~ @

he=s [

Scope

This symposium aims to provide an opp ity for i on progress in
the physics of excitati isted It will focus on the recent theoretical

and experimental advances in the study of various atomic processes in bulk, surface and
nano systems induced by electronic excitations including ultra fast laser, synchrotron
radiation, electron beam, probe injection, multi-charged ion, heavy ion and so on. A set of
keynote (invited) talks will be arranged to introduce this new arising field of science and
technology to those people who are interested in t.he underlymg physms and apphcatmns to
novel by poster
presentations are also arranged.

Location
Daiwa Roynet Hotel Wakayama (20 Nov.) and Wakayama-City Center “Mirai” (21 Nov.)

Keywords

quantum beam, laser (visible, IR, UV), X-ray, Synchorotron Radiation, electron beam,

mnlecule, ion, heavy ion, mull:l-charged ion, carrier m]ectlon, probe excltauon, etc
I change, k If- b ', first

molecular simulation during and aﬁer itati ion of atoms, molecules and

nanoparticles on solid surfaces, energy transfer and dxsslpatwn

Deadline Poster paper submission: October 23, 2009
Notification of acceptance: the end of October 2009.

Organization
P i Group of Excitati N: in the Japan Society of Applied Physics
Only-one Project “Excitati isted N; " of Wak University

Program (tentative) 20 Nov. (Friday) Roynet Hotel Wakayama 3F. Briller

9:20-9:40  Opening Address

Yuzo Shinozuka (Wakayama University, Japan)
General chair: Yosuke Kayanuma (Osaka Pref. Univ.)
9:40-10:20  Material modification by electronic excitation

Alexander Shluger (University College London, UK) invited
10:20-10:40 -—--—- break -

chair: Koji Maeda (Univ. Tokyo, Japan)

10:40-11:20 Research trend of Nano-fabrication in US

D. Howard Fairbrother (Johns Hopkins University, USA) invited
11:20-12:00 Research trend of Nano-fabrication in Japan

Toshihiko Kanayama (Inst. of Adv. Industrial Sci. & Tech., Japan) invited
12:00-13:20 -— lunch ——
Promising materials part 1  chair: Housei Akazawa (NTT, Japan)
13:20-14:00 Electronic excitation of nano particles

Hidehiro Yasuda (Kobe University, Japan) invited
14:00-14:40 Re-Writability and its Mechanism in DVD: Phase-Change Mechanism Chalcogenide

Alloy between Amorphous and Crystal
Paul Fons, Alexander Kolobov and Junji Tominaga
(National Inst. of Advanced Industrial Sci. & Tech., Japan) invited

14:40-15:00 -——  break -
Promising materials part 2 chair: Alexander Kolobov (AIST, Japan)
15:00-15:40 Degradation of Solar Cells —optical degradation and radiation damage

Yoshio Ohshita and Masafumi Yamaguchi (Toyota Tech. Inst.,, Japan) invited
15:40-16:20 3D Nanostructure Fabrication using Focused Cluster lon Beam

Jun'ichi Fujita (Tsukuba University, Japan) invited

16:20-16:40 -——  break -
16:40-18:20 Poster Session
18:40- - Banquet - (Roynet Hotel Wakayama 3F. Grande)

Program (tentative) 21 Nov. (Saturday) Wakayama-City Office 14F.

Cutting-edge tools part 1 chair: Katsumi Tanimura (Osaka University, Japan)
9:00-9:40  Manipulation of atoms and molecules by probe excitations
Gérald Dujardin (Lab. de Phntuphyslque Moléculaire, France) invited
9:40-10:20 Time-depende (first principle theory)
Yoshiyuki Miyamoto (NEC Corporation, Japan) invited
10:20-10:40 -—-- break -
Promising materials part 3 chair: Chihiro Itoh (Wakayama Univ., Japan)
10:40-11:20 Photostructural change of graphite by ultra short pulse laser excitation
Jun'ichi Kanasaki and Katsumi Tanimura (Osaka University, Japan) invited




11:20-12:00 Structural change of CNT by X-ray irradiation and probe excitation
Yutaka Mera (Tokyo University, Japan) invited

12:00-13:20 — lunch -

13:20-14:20  Mini Excursion to Wakayama Castle

Cutting-edgetoolspart2  chair: Jiro Matsuo (Kyoto Univ., Japan)
14:20-15:00 Ultrafast laser-induced phase-transition in solids

Klaus Sokolowski-Tinten (Univ. Duisburg-Essen, Germany) invited
15:00-15:40 Time resolved X-ray diffraction

Shinya Koshihara (Tokyo Institute of Technology, Japan) invited
15:40-16:20 Time resolved electron diffraction

Yoshie Murooka (Osaka University, Japan) invited
16:20-16:40 Closing Address

Yuzo Shinozuka (Wakayama University, Japan)

Keynote (invited) talk is composed of 30 min. talk and 10 min. discussion.

Contributed Poster

Those who wish to present a paper in the symposium must submit an abstract not later than
23™ October 2009.  The one page abstract format is given in symposium WEB page.
Notification of acceptance will be sent at the end of October 2009.

Accepted abstracts are printed in color in the Symposium Booklet. Allotted poster area is
90 cm width and 120 cm height.

Poster Award: The best poster will be awarded in the closing session.

Symposium Booklet

A symposium booklet is published in color as an Extended Abstract of ISPEN with ISBN
(coming soon). It contains all the abstracts of keynote talks and poster papers (not include
post-deadline papers), and will be exclusively distributed at the Reception Desk.

Regmtratlon and Fees
ission Fee to the symposium is 10,000 JYN for member (Prof. Group JSAP), 12,000 JYN
for non-member, 5,000 JYN for student, including and a copy of Symposium Booklet and

Banquet Fee. Admission Fee is charged at the Reception Desk.
All participants are requested to reglster by e-mail not later than November 13, 2009 to the

ymp office (y u.ac.jp).
Registration form is given in the web site http://annex.jsap.or.jp/excite/ispen-
Banquet
Symposium Banquet is d for all particip on Ne ber 20" evening at “Grande”

room in Daiwa Roynet Hotel Wakayama with no extra charge.

Hotel
A block of rooms has been reserved for participants from 19™ night to 21 morning.

Daiwa Roynet Hotel: symposmm snte Tel: +81—73 435-0055  Fax: +81-73-435-0056
http://www.dai
Single room JYN 8,300 per night mcludmg breakfast, tax and service.

Best Western Hotel Wakayama: 5 min. walk from symposium site
Tel: +81-73-431-8181  Fax: +81-73-. 431 -8182,
http://b -joytel.com, /index.html )
Single room JYN 5,600 per night including light breakfast, tax and service.

Please contact these hotels directly by phone, fax or WEB and mention that you will attend
the symposium to receive the reduced fee (first come first served).
Those who want to extend their stay, please consult with each hotel.

Travel

Access to Wak city is ient: hour train trip from Osaka city, a central city in
the west Japan; one-hour bus-ride from Kansai International Airport which directly
connected with many cities over the world. Details are given in

http://www.city.wak jp/english/directions.html

In Wakayama prefecture there are many scenery and historical places. Among them
Koyasan and Kumanokodo are famous as “Sacred Sites and Pilgrimage Routes in the Kii
Mountain Range”, which is mscrlbed in the Wurld Cultural and Natural Heritage of
UNESCO. http://www.sekaii [english/index.html

These places can be visited with one—day trip from Wakayama city.

Organizing Committee
Yuzo Shi ka (V Univ.) Sy ium Chair

Koji Maeda (Univ. of” Tokyo) Housei Akazawa (NTT)

Hiroshi Fushimi (New Japan Radio Co.) Tokihiro Ikeda (Riken)

Kenji Motohashi (Toyo Univ.) Chihiro Itoh (Wakayama Univ.)
Advisory Committee

Kouichi Murakami (Tsukuba Univ.) Osamu Ueda (Kanazawa Institute of Tech.)
Local Committee (Wakayama Univ.)

Ikuko Akimoto, Masato Oda, Nobuhiko Ozaki, Hirotsugu Kida,

Tsunehisa Okuno,  Kenji Kisoda,  Gu Ping

ISPEN2009 Poster Session ~ November 20% (Friday)

P-1  Construction of a New Vacuum Ultraviolet/Soft X-ray Undulator Beamline BL-13A in the Photon
Factory - a New Opportunity for Study of Dynamics Induced by Core- Excitations -
K. Mase, A. Toyoshima, T. Kikuchi, H.Tanaka, K. Amemiya, and K. Ito, KEK, Japan

P-2  Development of an Electron Electron Ion Coi pp for Auger Ph
Coincidence Spectroscopy and Electron Ion Coincid P py and its Application for

Site-Specific F ion of 2,2,2-Trifluoroethanol Chemisorbed on Si(111)
T. Yamazakil, S. Hashimoto?!, N. Fujital, K. Mase?, M. Tanaka!, M. Okusawa?,
T. Kakiuchi#, and S. Nagaoka?, koh National University, ZKEK,

3Gunma University, ‘Ehime University, Japan

P-3  Site-specific study of ic structure of i polymers by Auger p incide
spectroscopy
K. K. Okudaira, E. Kobayashi?, K. Mase3, and N. Ueno?,
1Chiba University, ZKEK, *Kyushu Synchrotron Light Research Center, Japan

P-4 Study of H* desorption induced by resonant core-excitations of condensed water using
Auger-electron polar-angle-resolved-photoion coincidence spectroscopy
E. Kobayashi?, A. Nambu?, and K. Mase,
KEK, Kyushu Synchrotron Light Research Center, ZHitachi, Ltd. Japan

P-5  Preparation of Two-Leg Ladder Polymers Based on Polydiacetylenes
H. Tabata and T. Okuno, Wakayama University, Japan

P-6 hotoinduced phase ition in polydiacetylene crystals: its dependence on chemical structure of
side group
Y. Maek and C. Itoh, Ly University, Japan

P-7  Photoinduced melting of dimer order in the low-temperature phase of
Tetrathiafulvalene - p- Bromanil single crystal
Y. Nakata and C. Itoh, Wakayama University, Japan

P-8  Process Simulation of lith h terning for Polymer Directed Self-assembly
Sang-Kon Kim, Hye-l(eun Oh, Young-Dae Jung, and Ilsin An,
Hanyang University, Korea

P-9  Raman spectroscopy of few layer epitaxial graphene on vicinal 6H-SiC excited by deep ultraviolet
laser

K. Kisodal, S. Kamoi2, N. Hasuike?, H. Harima?, K. Morita3, S. Tanaka?, and
A. Hashimoto?,

1Wakayama University, ZKyoto Institute of Technology,

3Kyushu University, “University of Fukui, Japan

P-10  Ultrafast Lattice Dynamics of Graphite under Intense Photoexcitation
K. Ishioka, M. Kitajima, H. Momida, Y. Tateyama, and T. Ohno,
National Institute for Materials Science, Japan

P-11 memduaeddomngtjsmglcﬂwdldmrbmnmtube
D. gt K.F and C. Itoh, 1y University, Japan

P-12  Preparing Cso Aqueous Suspension by Laser Ablation Process
Ping GU, 1. Akimoto, and C. Itoh, Wakayama University, Japan

P-13  Femtosecond laser induced periodic structure inside SiC observed by TEM
T. Tomita, T. Okada, T. Takahashi, M. Yamamoto, M. Deki, S. Matsuo, S. Hashimoto,
The University of Tokushima, Japan

P-14  Dots Array Formation on Si Surface by Pulsed Laser Irradiation
Y. Yoshida?, S. Kayashima?, S. Yatsu?, S. 1, M. Kawai2and T. Kato?,
1Hokkaido University, 2KEK, Hitachi, Ltd., Japan

P-15  Nonthermal phase change in Ge;Sb,Tes induced by Coherent phonon control
K. Makino, J. Te ga2, M. Hase!, 1University of Tsukuba, ional Institute of
Advanced Industrial Science and Technology, Japan

P-16 Homogeneous Material Deposition on Focused-lon-Beam Chemical Vapor Deposition
R. Kometani, S. Warisawa, and S. Ishihara, The University of Tokyo, Japan

P17 SEM and AEM Observations of Surfuces Irradiated with Highly Charged Tons
M. Sakurai?, K. Asakural, N. Tidal, M. Tona?, T. Terui3, and S. Mashikos,
Dept. of Phys:es 2Dept. of Chemmtry Kobe University, National Institute of
Technology, Japan

P-18  Desorption and Sputtering on Polarity Controlled GaN Surfaces by Irradiation of Low-energy
Arv (g =3-8) Ions
K. Motohashi, Toyo University, Japan

P-19  Soft Excitation and Processing of Polymer Materials mlth Cluster Ion Beams
T. Sekil3, Y. , K. Ichiki?, S. Nis
‘DeptofNudearEngmeemlg.QuanmmSuenceandEngmaermgCenter
Kyoto University, 3SCREST-JST, Japan

P-20  Effect of ambient pressure on Cu Ka X-ray radiation with millijoule and high-repetition-rate
femtosecond laser
M. Hada! and ]. Matsuo?3, 1Dept. of Nuclear Engineering, 2Quantum Science and
Engineering Center, Kyoto University, JST-CREST, Japan

P21 mmwllustdammafmwndudmg&mNmotube

T. Koike, M. Oda, and Y. University, Japan
P-22  Mechanism of Capture-Enhanced Defect Reactions in Semiconductors
M. Negoro, S. Matsutani, T. Higashi, and Y. Shi y University, Japan
P23 Polymeric Chain Directions of UV-irradiated PDA Single Crystal Obtained by Physical Vapor
Growth Technique
S.Jot, H. Asano? and M. Takenaga?, 1Aichi-Gakuin University, ZTokyo University of
Science, Japan
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