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A B HUBRCRR 14 2 A0 e T Re M, BT DA 75 22 07 R 1 15 FH 0 K 4 4 i) s 1100 4 4 () WL
P, AN 23 210 IR 28 3B D R 1 o X e e D Re 1t S WL D B 1 45 & e R AT A5 4 4k ol 2
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(2002) F13& E & F H 1 2 FFNo . 20040053780 (200443 H18H) o{H 2 , BT 5 2 24k ¥ e
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G2 1) 13— ) @2 B A W 9K B 2 A L DO a0 T BAOR Tt 2 SRR A
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Rl 2530 % B AR K ELARTHMINT (B2 150 —200nm H K 50— 1004K) - %4k e/ R &
YRGS N & RN IEAE AL/ % B SRS R E R 9K/ R EVIR &
WA A R ELIE A6 RO R G 1 1, (R S VAR A AE Fo VR AE B W 9K & AT 97 2P LA
St JE 1 R B at S5 HES 1 B I iR 2 i B R R R K 2 2 (S0 01555 ~) HNAE
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(AT EEL AR 11 2 F S (R R e 21 4 I 2 i K (100 %6 8GR £2) T2k 25 1 HORHE 7 TR R B A
AR L % T2 BIR A 1X S B IREA WA 4 o i A T8 A P v T A B ) B R 45
UNAE B H R s AL #sh 28 (R.H.Baughman, Science 290,1310 (2000)) »
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TE100 % i R H 4y B BE J5 IR 9 B L Bk e &5 i b . AR 2 = FHLI (W. Zhou et al .,
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BARINGUEKE TT AL /INER T B ) 28065 PR 40 oK A8 K R G T L MReK)
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(~30mm) X202 H AR I LU AR & R —E01 , IX B R Tevk A T nd& r= A= A 1) 71 5
B B AR

[0015] W AmroK B AR ) 21 4 4 21— D il e WL PE 3 v B g 20 S A2 B BOR a2 2 Jn
(1), FHAEJLTHELCR O & 2 A0 FH AR FEIA SR e R W v e S 2% B T B4R
EE LA BRI In4e2b 26/ — T 15 8 2 B 9K A1 4 SEILZD 26 & B i e a5 ML A Rl
E (F54510) AR LD AR A 40— 100N A 4EAHLE , 7ESum ELAR [ 2> R i R R i h 2406 -+



N 108425170 B W OB P 3/111 7

T B K AR 4T K 0t B R B ) oK A 4 4H 2k SR TR B FH T i B A PR n
2P B ae —ANE R PREE A% BH IR 250 oK 0 0 20 SIS B PR S5 A AR AR A% Gn AT SEE
[0016]  HH T GoK &1 4 20 £ 1) IR R I 3 28 i 81, 26 3210 B FH I R 7E ol b S35l 4
K E NG LA (R.H.Baughman et al.,Science 284,1340(1999) 13 [E % F|No.6,
555,945) B PIKE L LB A A% BRI AOKE MR &9 UL B FE E i o S
HL K AT AE 2D 2RI L 5 2R

[0017]  BLA AR IE AR K H TS A 7= %A 5GP B 4 G 7 B 5E 4 K& s i
BRIR) T7 925, I8 i B5O0S A 7] (1) 82 R AH 248 U8 - A AR IR B g oK B AR — R A A v 2 i
ARHAR B AR Y R i i , 368 5 T8 2 AR K R R KA AT IR — Rk IR TR K
EVENEMNTIESRFIE (ZWA.G.Rinzler et al.,Applied Physics A 67,29 (1998) f
M.Endo et al.Nature 433,476 (2005)) . it JER& £ 1A ) AR U EAE T =i i H e e 30
KR (ZHZ.Wu et al.,Science 305,1273(2004) AL .Hu,D.S.Hecht,G.
Groner,Nano Letters 4,2513(2004)) o B AR 98 7= A B AR IE 5 15 Ol F CEARCE T N 2 %
[ea) (5] 1) AELIE S A o S8 S B] e =i 437 (J.E . Fischer et al.,J.Applied Phys.93,2157
(2003) ) DA S AU b 8 2 1 il SR AE Sk JE 2R LR I K3 (W.A.De Heer et al.,Science
268,845 (1995) ) 2343 2EE 73 K B FHE IR - A2 L ek R b, C & W TEE M K E S
8 T i) 1 H B e 55 Bl B R R R FE I 4K AR (Y.L1,1.A.Kinloch,A.H.Windle,
Science 304,276 (2004) ,#@idLangmuir-BlodgettylfR (Y.Kim ef al.,
Jpn.J.Appl.Phys.42,7629(2003)) , i@t N K MBRER#4% (T.V. Sreekumar et al.,
Chem.Mater.15,175(2003)) LA fa# i jig ik (H.Ago,K.Petritsch,M.S.P.Shaffer,
A.H.Windle,R.H.Friend,Adv.Mat.11,1281 (1999)) .

[0018] b J-HE T 284F N, 75 BE45 & I W FE L S A M S R0 B ) 9 oK AR 4R - B 75
SRAAFEF W KOG A% E (LED) GAR LIt PG i s 28  “BIRE” & P S FEL Bt Dy e FIAH
KN

[0019]  EikosAwl K 7 — M T A KENEZH FHIRE (PJ.Glatkowski and
A.J.David,W02004/052559A2 (2004) ) ot AI 14 P Ko BB fik 4 K AR 7K IR 22 TR 1
Ao HN. Saran®s AT TR J7 56 B R -G W 456 7 ZE R 9K & (CNT) i
(Journal American Chemical Society Comm.126,4462-4463 (2003)) .1 H , 2.4 /K
A.G.RinzlerMZ.Chenl] i W SWNTHL £t (36 [H % H Hi 35 A JFNo . US2004/0197546) .
A.G.Rinzlery¥ & FISWNTHEAE n] W% & BBl I 21 48 (NIR) ¥ [l (3 — 5um) H B iy 3% 't 1%
(A.G.Rinzler and Z.Chen,Transparent electrodes from single wall carbon
nanotubes,US2004/0197546)

[0020] P X LLAbBE 7 VAR IS I T AR , e — PO iR SR v v B & B K £ 4 v
Mtk B 3 A B v DL E SCREIA R T ., X 55 vEE — MRt B A A A N &%
[ri) S P A A 110 25 T oK 1) FL I, 3K SR M A1) % e S M L R R DR I R Y ) e
AR

[0021] A& K T7E Graetzel S 46 7 H it b Bl T B FH AR 328 BH Bl g oK 8 AR R I
2 » 1% HE B s P R A B[S AR EE A 5 (3 0K . -H. Jung et al.,Chemistry Letters 864-865
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(2002) ; L f%S.-R.Jang et al.,Langmuir20,9807-9810 (2004)) .{H A , =5k 535 I 4R K
21 o H B I8 e vk T G BBk R BHBEHL Mt (dye solar cell,DSC) , RUE X H 75 sk &2 &
(1), 5 ) 5 T R MR ADSC

[0022] kA, BIRT7 VA — Fhfig e B ar A Fds B ON TR JZ 46 b B N L T 24
R 1) L, AT WL T8 B AT HLUA O R (OLED) G523 N A8 (OFET) K BHAEH
MW EFEE AZ I B ESR T o FE AR DI R (v £.) B T 7 GE AR mw. £

[0023] X FAGK A HERE il 2 ik 9K 414 m] AR P AR Bos a4 T W3R pkadh i e R 1 <A
JRCRR T DA S x SR B RO R A AR B R 3 U (3 WA de Heer,A.Chatelain,
D.Ugarte,Science 270,1179(1995) ;A.G.Rinzler et al.,Science 269,1550(1995) ;
N.S.Lee et al.,Diamond and Related Materials 10,265 (2001);Y.Saito and
S.Uemura,Carbon 38,169 (2000) ;R.Rosen et al.,Appl.Phys.Lett.76,1668 (2000) ; LA %
H.Sugie et al.,Appl.Phys.Lett.78,2578(2001)) & Bk 4N K & i) EE ¥z 55 BH A 2 8] jite i i)
HA, A5 R T R OK £ 48 Tt 1) /N P AR AN K AR 4 1 R 1T 77 AR v ) SR 37 o X 28 s 3 A P 1
MGHKAE Til v b 2 21 L2 o B 3 1) 5 BHAR 51539 S R, 76 FE AR AL P 3k 14 2 e A HE
TP AR R 2 R R G, I H Ooh T 58 my B it e k) 5 4 B B Al T xS B
FRIx 526 .

[0024] A0 H TFEMIMARIE AR b= A AR - AT HEDI A1 4 bR I BRE AL 22 BE QKA | DL AR
X EEMWNTARAE N A% ) 7572 (S.Fan,Science 283,512 (1999)and J.G.Wen et.al.,
Mater.Res.16,3246 (2001)) o {HZ , 13 R RIARLALIEAE KRR 7 T B B M ATENE, —
AN PPAS R E T AR A R FNBR (1) TN 25, 255 e R A TR DG FCNTT A 9 0 2 % 281) S M A T 4 5

BH#% (R.Nanjundaswamy et.al.,in Functional Carbon Nanotubes,edited by
D.Carroll et al. (Mater.Res.Soc.Symp.Proc.858E,Warrendale,PA,2005)) o R4 FE L 15
Fedk B A 2 B MIONTAR T T 42 1 3R (Bl BEFE DR = &) , (HIX AR R A
FE AR YV BRI B AR T R

[0025] 5[] CNTRE 51) de L Bkl P 1) 1 78 2 — A R S R AR 3 501 o 1 T B i 008 RICNT 25 44
1) i 22 DA S Sk BT SR A 350 S PR ) 1) R, FE AT AT 25 58 I TR SO R85 2D B — 358 20 ONTREAT K 4 T
72, BRARBEAT R R AL B (] dnfk 7 BUAE B 1), R B X MPCNTAR [ AR ) % Sl o 32 B2 i 4K
BRI 4 (Y. Cheng, 0. Zhou,C.R.Physique 4, (2003)) .

[0026] A2 PRI AR R 56 A 2 ZEHOR A 38 H A A £ 2R S BRI AR
5E » BV AR AR 7 T B W AICNT ) £E Bk (J.-M. Bonard, et al.,Appl.Phys.Lett.78,
2775(2001) ,N.Y.Huang et al.,Phys.Rev.Lett.93,075501 (2004)) . ANCNT ]38 ¥4 A A% 1]
W aEEREEREME SR E A% (0.Zhou et al.,Ace.Chem.Res.35,1045
(2002)) , HiHICONT AN € [ 1 o SR 1T, % TR & 456 77 /SUNTA IR C £ 51545 T 42 NER
IRZI) S 418 o 320 B 8O S AL T AN R T FE G810 A7 T AS 2 7E B AT AE [ Y CNT Hp T 5%
YER o T ., fEIX LE SR AU A S A o, 1T e H IS 2 4 = i R TR YR 3 BHE A B, 71X
LU ST 1) R 5 28 P A7 AE X CNT R 5E a1 AR BT AFAE 1 AR [R] 1] /83T

[0027] KAWL G 7/ CNT I B 1] @A 58 A W b 9ok & IR AN 2 AT 3 7 R A &
0 AR H MR 2 SRR R M RN AE HE DTk (A T &5 & 774 A A AR o b Ah , A
PUKE R R ) 55, RO B BT B £ E R e RAEMEE &7 T & FRESK
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[0028]  BHASIXLEh A KE (CNT) ¥4 BHAR A L A0 — A S B 1] R 75 OREIX S K 4L 3¢
B 98 H A 3G OB I 725 00 258 RGN HEZE R (1 73, 645 ) LA Z0M FHCNT F 37 508
FRIRFE -

PR

[0029) A W5 T KA HELD 2 R BT 2 2 0 7 VR AR £ £ O . 53 50 516
R LT SRR AT A B S LR R R SR PE AR TR , LD R WL A A
BT L R A R AT AE DL £ RO 2 SRR DL R A .
[0030] B e A5 W 0 1) F 0 BT AR SF 40 2 ) T 2 A DL 45 B
() i 5K £ 4 11 BRI 51 BB (658 JERT 7 B R 05 5 2 ISR O RTRAAL P T ML 3
(1) e B (1.1) 10 5T B R S S0 51 0 L . (b) 873 T2
YL ) BT 7 B I B2 P D045 2 - BLIE (o) MR A HE B AR i L 6 3
AU TR DL s ()4 FTE ML A SAERE T L, (5 0) TR IS 2 BT E 24
b B (e) BT I 0 2 25 B 57— gof s 3ot (1) BB K £F 40 1 40 46 5
REFHE W LETER 7 10 IR T FE AT £95000m, Gi1) FTk 9K 2744 75 B W I g
110 MK — FLELL A 299100, (o) BREFAE K Bt I 2026 FA I S ML ik
FH9995, 9 H (iv) B RDIFTE ML AT A7 EAFIS K LR OR 3| AR 1
/D 90.06/ Dl o {E— LSBT, A BRSNS B 0 T 2

[0031] AL LI 2 RIBR2 5 , ST 20 b — 7 LRy B AT B FEL T 26 A B I
(ORI 55— B BAL AR 77 0L 05 R 5 ) 0 A () SIS 017 7 50
B SRR EED R T (b) T eh BRI SR T 80 4 SR S 5610 i 74 5
NI FE SR 10 B 20T B2 20 4 OB LR/ S 38 P K, o 0 13 A 5 2 4 4 0 0
FIEELD 2 LK /)

[0032)  fE—BESE I, AR I T Si 54l T E AR TR () ROHIZATA
i SCop BT IR AL P 5 RE AT 17 1 DR AP 4 15 () BT AT AL PR D) B
FLAT R 5 4R 0 T oK T S0 WIS 50 T 5 B 05 5 26 g, 3 BRI 1%
AL LU T L5 AT« (3) XY BN (i) 1 25 T 4 5 R 0 34 800
s WA I () ST I P T X5 B AT LA AT 25 26

[0033]  fE—HoSC il A W S — o P T P TR AR AP e D 4R S B T b
BB T IR TR0 T2 (2) SGSHIZRTALPF , SEeh A I AL L3 2
TATRIDREFGERE U . (b) MR BT AL P 0L R G R 57 4028 0 9K AT 4 1%
AL | GETTIA RS B B 05 % 2 I3, 3 I DL O WA L DL RO AL PP AT i ()
RIS (31 16125 ST R0 55 LR R T AR 51 B B (o) BT HIRALAF ) it
R T IR DA TR 262k

[0034]  fE—BoSC il A W K — b P T P S TR AR AP e D 4R S B b 3
LR (o) BIGATALLE , SCol T B L LA AT AT O DR ST 4R 1 (b) 8 7
AL AL 65 LI, FEoP T LR T R DA DT AL DL £ A
XY 35 64 1 K £ 4 U RTARALPE | SRR R 57 L 05 5% 2 D38, S0P T HTAL P
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FEULN A BEAT R () X FEREBIAT (1) ) 25 58 i X 5 2 (0 36 S0 Sl K 471 s B &
(c) ARFEHURA T B ik & HLAG AT SR AR R Gt i i 0 2 AL AP 04 P i 36 55 Al 28 4 BAZE R
[0035]  fE— Lol ofr , A B0 B — P T AL AR £ i B 2, Frid T2
LU R (a) A1 B YKL YE DL SEBUAE DK LT 42 51 3 BA 21 2 Te] e ik () S A 147 19
AR LT YERE 515 LA S (b) A FITIR GHOR 2T R 51| 1 Aef i SR 9K £ AR Dty s, 264 AN
Fividk iy BOAROINF » HL r B i e BRORR ) 9 2 D 201 20K

[0036]  fE— syl ofr , A B0 B — b T A AN OK T 4 B ) 2 B, PR 3 S ]
BAERPATOIELL N DRI L2 () A7 B AOREFGE LLSE LA GORZT G [ 51 A AT 21 4k (8]
BRI EATAT AR LT YERE 51 5 LA K (b) BT IR 9K 2T HER%E 51 3L BT b 4 K 21 4k AT Dy
T B 5 T2 A b AN i o7 AR N , 2o Birid iy BROAR ) 98 2 28 b A 122K

[0037]  fE— Lol opr , A B0 B — P T A AN OK 4T 4 B ) 2 B, iR 3
i« (a) B ATATHY IR LT YL LS 51, LEGK LT YERE 21 9 B oA 2 4 1) 3 3t BL & (b) i Al
AR AR R G IR AKX (P NGB b S AR A IE DR CFIRE P SA R (BN HE SRR
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L B T B 1 B A AR 43 B sy () 3 e ML B o' B B D) SR s IR« Ay 9 B AT A AL
e 2 /10 . 5mm. BE A3k HAGGE M, 5 58 BEAE 122K DA b

[0251]  FE A B St (1 ) 575 — D7 v v, e 3ok 2 2 g oK & 4 iy B 4 O AR R AT 2 R v
O ] () K A AR, A8 45 AR AT 0 7 BICRE 28 (AR 22 /0 7 L B DA IS (W) 45 & o i 4L 2% v DA
T THT B~ 17 22 4 491 dan e 2 = SIZBR o [RT g e 1) &5 6 38 5 S04, BT DA R LA Ry o i e FH &5
Hr 70 (A 5 2 M B ) 5B ) SR R i AR 1 s T) &5 o B3 T DA o JHL i 8 it 9 v e (1)
ghE 9 e B R R B R (R IR MR 45 S A B LR BRI
A5 R S A T P R B S T AR [ 4 G TR) &6 6 R0/ sl AR AR 2 [RI 25 ) 1 59
— %

[0252]  (d) FH T~ 4h oK A8 ARORI Ay () 8 TV A 1) B35 AL

[0253] AU BHNGE P okt 3, WROSCIR AR I 42 5 28 R VA TT DA FH T8 40 oK 4 A A
5 B 30045 , H ] LA T 18 K58 AN (s ) o

[0254]  BEEL AR, 7591235 B AR i BN AT DL 5 A 3 40 g % [ S A P A= P Al 88035 e
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R JE50nmE 5 /N H % ~0. 5g/ cm® (¥ 5 28 AR o 75 1 B A 511, 3@ B ok i A= 77 119
AR 157 B R B 2~ TR AR () an 33 L Vi 22 SDRE R L <8 L BRI K PR 2 A MWNT Al )
PRI NTEAR (5140 2. B) H B A BCH J 4 IR 5 o VR 28 K, A B AT TR 45 36 01 1Y) %55 i 1
T o HEAN B IR P P e [X 3 B0 A R DA S 3 e g A — R A T i DA HG T
5 3 5 B BB A AR X b IR SR VR 28 T 3R AT o 0T 7 A5 1O ) % FOMWNT i, L BE 28K
ST B8] 2 T 7k 0 RN AR AT S IR R FE i 7N 21130 — 50nm o 38 i 48 r e X ek 5 £ B ik I 70
VFZ8 R LIRS A SRR, W DR Sk AR A A5 kb it 21 4k RE B 735K, IR R IR &
FE R 4 /N B R T 9K R B AAR 2 1) ) 4 ik i AR

[0255]  JRI27RBAEUEAL T 2R KR & 1 KB BRI BRI o R B0 A0 1) AH ] 5E [
¥y 4B B A 721205 144MPa/ (g/cm®) 22 18] F U000 2 58 o fof 5 155 o 75 AT [ 2 I AR ) 08 A M
B HAG465MPa/ (g/cm®) IR HE 5 , 243 B o AR AT BR Y 1E 22 1 [ DA TR J 350 2 0 425 ALy ) 2% 58k i
BEARE 175MPa/ (g/cm®) o 3k £ 2% 5 1F U441 558 FE m] 5 FH 42 KAT S8 IR 42 2 18] B
Hr ) K B Mylar® fiKapton® )~ 160MPa/ (g/cm®) (Z0LD.E.Edwards et al.,

High Performance Polymers 16,277 (2004)) UL}z FT- /8 & 0 5 4M R (~125MPa/ (g/cm®))
FEG A4 (~—~250MPa/ (g/cm?) ) ) AL AR EL BB 7

[0256]  JRHI35FK Y KRB M —Fh H H 2 205, gk 44k 0 X, R e 5 En
NXCEH 2 A LAE CE A 57 A7 m) TEAZ 0 [ 322 2 A (0] 199 2% 1] 28 1) SEMYR. 13l Ry 7w Ut
g3 Gy SCEGHT A G o ANEFYER) 73 SCHEBREANBR P KRR 22, £ 10T B0 1] S Af L PN 72 FLZE I /)
LR 25

[0257] (o) MNGKAFHEMR AT B 2L T AR BUE L 952

[0258] %% BH N R B AT LIS FH 2 T AR B BUE AL M GIK B MRIRAR SR 9K B 2b 26, h ikt
TE G0 T e BB S I 75 2 BAR/R 1388 tH T T AR b Ay B e T2 (HAR R AR
UL T2 AT DL T 78 (2 46 o an SRR Tt Inde B2 B 20 e DR b hr th T 20 Ze ALk o 2 R ALK
PLZ T JavA% F ] P B & AR AL B (U0 R AR W DL S A 2 e S TR) 7 < 22 B3 4k)
PR RECR A RSN 17 9 B DA A 3G ) (2 W 120) o % 17451 36 0 BT ik 1) iy () 45 0 » B
TR BCE AP ER AT 1 51 5 A& 21 5MPao

[0259] 38 T VAR B I 9K 8 97 20 1 VR AR 1A e 436308 40 |h 32 1 e AR P SR e %
FE 515, PR 1B BT AT PR A 78 20 WA HE N PR AR i BRED 26 TR K IR SR THI e 0

DL 3 52 24 2 AT AR AR TR Z 520 (3 0L 7) , B DU VA 1) e B Bk T AT 2R B S
RAE (I, BT ARG TR R S 8L S G K R ) 1l i ) b B B8 PETTAB 1 A 40 oK s
RERZP L 2 J5) o X T/ B LR KRR FE EARATAE 9K AR, AR B F B S N B L
2R E AT AGERAE 9 TR B B BUE AL R AR R IWAR GF o 0T 8 SR Y 1) 4l oK A R B
AN R A 1) 4 B T DA B e R 05 3 1R 2 T v PR SRR 3 v o 481 5 KON T B Ak FH 7 451122
(R 77 5 s 1911 R R KA PR 1) 8 B G OK A RS R A AT I o (HL , R T 1 751/ /KR -5 OK
0. 7THEEH I Triton X-1008F /K 1. 28 & H 7 L iR AL 1 e 380 24 NiHiE
R ECE T (2 7R 1123) o 0T T B0 A R A 1 38 1) B 28 e VA R . (L 2 i A A
BN FEI G 2R) FNAERE f5 Ab 2 B [A) te i A o] AR R I AR S FE R .

[0260] 3537 1 v e A0 30E A2 B ] 3k HL Mg b 2 A0 AN 00 B8 i A B Rl A (1 17 00 BB 4% ST
KA o AH A A I FH ) 2 3RS EG o AR T AR B AT 813K 226 1] it 18] 471 26 T DX s () 20 2 A
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AT o X ER 735325 (R 4 AL SRAT 2 BRI X B4k

(02611 RTRAAT AR FH 4% A5 2R SE B0 A LR BE N GK 21 LD 25 A AR V)2 32
IR LR H AT e PR MR AR IR GRATBR L DL K B e BRI B BUR AL TR

eI I L 28R o I S At T DA RT3 i A FH - S B e 28 AR sy SO AL I A

[0262]  FHFE A R mT DA AT ik b0 & 4 & s e Thie A Rl it m 2 4
REME (S L158) 5 1A 71 o] LA 78 B0 AR R 33000 B0 S PR R IR AR 3 A 2R B
P AR R B, 355 A 1) BIURE RN AR oK £ 24 , T A2 32 TR AR R 1) BB Bl K

[0263]  7EZb2k i 2b 1] v] L AT R 4 & vl ik HLA IS S Tt 4540 8 il
FEALRI 740 (B A1 () A TR G740 1 B, 3 TR SCE AL 4520 v DL AT 3 3 [
i 53T Inds i 44, 51 BT DLTE S5 T (1) 20 28 A0 35 1 1R CR R £ 5 Bl 2 Bl /350 43 i e 4
FoBk AR NTE RSB 38 7 HY L 78 I8 2 A1 % B h Ay 1) B0 Ak A 45 T LA SR 15 3 50 ndd
B R 20 2, B BT 04 25 AR 5 Gt 8215 ° U MZ e £) « 7E 3% AT Tl e B FH 2 TR ) 20 28
BRSO T NI FHR AR B F BN SR R 2D 28 AR

[0264]  (F) FHT2b 4k HR B A 7= I GOR AT 4E MR R T ) VE AT IR

[0265]  KZHYPIKEMREENIE S THYBE =AM TN LB . H T 92K E
MREGE FER P AT PR E B RA — e REN S vd S, E w2 1.2
IRFL R R TE o MR R B AR R B (e — AR FEA R R 2 [a] i A7 33 o] Lhas i Ad FH s
111 7 Bk R AL I CVDAR AR K T 23R A5 o IR A — P o B R0 il 7 AT 3 2 D0 1 o L A4 B e
I, MR I GERE E DRI A R, X RS AR SIS R I — A B A
[ — /N AR AT GRS T B N AR TR, FLS 3 6 MR s B 1) JFE e 67 L A 1 e /N () A AR oK
(SRS NITE Y

[0266]  m] LLIEIE FH T 9K E MR AR BT R R 6 R AR AR /N B AR AR S BN T 47 20 3
ANET i 2 B DL G5 20 AR IR A o B 28 R A i ROST A T 97 20 1 2R B mT DA S e e R
(AT 7 20 P FNRL AR AR IR 25 55 R JE o AEL 2, A AR AR A ) B R N BB RERS A AR Ko
PR AT /NI AR AL , DL R AR iy FEb 2R 26 P 3 i F I 9K B R

[0267] PR PR 1) %5 R ARAE A MRAME LL 7 20 o X E B 56 7R 5 i B % T ml g5 20
SEE R AN AT T2 PR AR LG B T AR KRR SEMEL R (TERERR K 2 J7) , Horp 4R
K IR [ /N AR TUN R FMINT R AR K o 40K 8 BLAR (29 10nm) X6 T3 79 b ] &5 20 IS gk
RN ETG7 2 I MRORBURIR o (H 2, A8 B NS 21, 155 B 0] 97 20 (1) 4 K 7 AR ) 9K PR IS
T AR 25 5 9004251200042 9K / em®, 11 56k 3 DL AN 7] 8 25 20 (R I 55 B 4l KA KAy
9OMZEN 201K /em?® o T H. , A A B N IE N8 2], X6k T 15 B R 495 20 bR F b 368 Je T AR
H oK A O I B 2 S5 T LB AT BB P I 9K E MR 1. 1% B2, 5% ML EE
B2 1% #15%) .

[0268] B3 R FH 22 ~F- 1] W] LA i 7 {8 Hb 0 2 9 K87 2380 RTORR TR v 2 o PR 4D L A8 7 X
DB AEL , (E 012 R G K PR P P e AN (] 2 P TR, X P 3 0 3n 1, X A R o A
YR I A A K BRI AR B A KRR 2 b Ja 3h. ik HAR I, 78 28 i T
FUEFF AR R 1 22 220 %6 4k 282 2 A BB AR AR T o vl 3k LB AR gt , 70 228 i T A
ETFUR I KA () 2 /050 % Ak s A4 K BIFEA EARE TS .

[0269] e REIX e AT etk , A FH AR V8 f R 4R oK B bR 85 B ARMR T AR 1Y) e R 1 4 b, A T
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T L NRX LS HAE AT T AR T B~ 1 b I I ) i KA i L AR R B L 5 SR AR
P AR KR T AT I AEBEIE DL T, AR GRS PR AT GRS o 38 (10 3 i b ) B
A5 AT T A A SR T B Ao AP AT AR KR T R R TR E

[0270]  J -3 u - RORHOLEE , M 40K e BAR L N 10nmic} , EL3E FH 2028 iy B F i
[ PR MRACE LA 2 /020012 90K/ em® 1Y B R AR 7 4 35 T 0 T S R B 4k
BHEARE BN, BT AR i B (I AR MR AT AT HLARIEAE 294 % 2 B
AR o5 A R AR T AR B K 1 73 b o Al ade HLEE (et , 400K E HAR L) 1 0nmit , HLEE AT
20 2 e AR AT 9K AR LA 22 /D 20042 9K / om IO PRSI b 99K 41 4 2% % . T
H, Al HE e, B4 AT 20 28 e RS A PR B AR BB 204 % 2 BRI gk e
o H RS R T AR L

[0271] b rp oK A8 B il v AR o A K LA AT EL A FH I Kl 8 (5645 0 K 8 MR A A
BTCVE ST 4D o 3K BRI 7] LA PR A (0 A EL A FHAR 5, 5675 MR rh 40K 5 1) 21 20 2 AR HH
AP B B A b T L I EL AR AR 2 B KB % (clamp)

[0272]  F i M40 2k s AR ) AR A8 R L AT A e AL Iz /N 40 96 IRl 99K o 3
HOR 7 NVTRA=i0b 3 N 2 o = A 111 = AP ot = M v L= A0 E I 4 2 NG D T A LT A P S =
KT 140 9% B GUORE & H8 AR IE R T AR 1 0 b

[0273] 4 EMRIE R BRI, AR AR BT AR 1 GRS R 9K AR A SR vl ik H.
PLALAED. 16 A1 . 62 [H] 15 FE 1, PS] Dg 1e Z 40 BB A K R 73 G ARE 21 A 20 225 )
A H.

[0274] & & T AP BATE 9 TG LA P e 499 K 2T S PR ] DAAE P~ T B A 1 1 2 4
B IR HARA B GOR LR Y R DLGURR AR AR AN SR SR i B TR A B0 R T b T
H, AR SR 9ok 8 T BLAE R i 1 AN R X8, 88 FEARTR AR X Sk iR 15

[0275] Dy TAEF AR E LD LR Z7 20 LA Ly RIAR B A, 725 p MR S AR R P o5 90 T AR 11 3 /)
AR L I HAE MR (14 B K R BE R 1O DA b o A 25l S i ) B4R IS8 IR 2R AR B Ji5 A2 15 48 47
SRR AT 2 T A2 BR) 7T LA A TR AR -1~ R g AR . D9 1 AR Pt AR, )T 4R gieb
s A ) R N B A VLR TAR X SR W TR IR | 572 il B4 2 WP UL AL,
453 AT DL RN 3 7 BREAT S @ M LU 269720

[0276]  (g) X T IT AR i ANZD L A J7 VR PE SR i i

(02771 JRBI46FEIR 1 FT 5 S48 FRG 12 770 AR 1) okt P 7RI AHRE 21 1) 41 & AR
MRALARGHOR A AR 17 A7 51 0 £ B D 2 10 1 U5 1k o A R R 2, A I N R IR P17 5 M
ORAE R T P08 A B (1 2 x4/ (4% e VT S AR AP ) B UM Ak A P o KR It 8103 i g A
[ R A2 i RTORE A 7 o (R A — b AR 2 5 3 1, A5 SMIT 25 RS coteh ® i B IR Rl 14 717 AT3M
Post-it® Notes it 5  EURGE 2% (ARG 1E 2% 55 A5 170 1E52) 9 Fnt 3O S fif
1 42 1 2 SRABURE AT 28 SR R AE T, IR TR B A VAR A A BOR 9K E IR H A A E
PRI R , i 8 FH ECRG 1 2% (B 4 18] B8 A 5 ) ELRE 270D 5ot T & AR AR B e A1 1 B %
fit o

[0278] 4 R LA FHI 3t SR FH 52 %5 ) B O 40 58 £ % B0 R T A AR A o £ — il 4 471
BLAEHAT SRR B T (10 4 - 97 20 BT 5 (R WU At AE LA 0 1 S DR B AR B 51 B0 4 A\ 9
KE ARG BN (S Wont5146) o 55 BELARE 100G , B T /T LK, 10 AR <8 ) 30 2% 22 T8]

31



N 108425170 B W OB P 29/111 T

R TRT B /N T 122K o A AR R BE 9 1/ 3813 /42 1R] 1) 4 % 12 (TE200 21 300K 2 18] F) 3 [l
) SEEL T4 NI AR o

[0279] W]k HALGE s , 4R 51 b AH SR 48 wT LA AR RERE , AT e AT T3 N 2 40K 8
R AN TRD R B o 11 EL S AR A8 FH B LR B A 4 5 SRR 27T DA £ 0 1 v B o 6 A5 AT o 451
R, BH R 51 AT DA R 60 475 55 L A5 7] 3 B P B =AT 4 e P R SRR AT AT R AR AT T 1)
AW AZAT 7 1 B I TR ) 2 PR o B 2 ) i HLAC I 5 BRI I AR SR A K 4
S

(02801 m LA FH 2 B A BUIK) 45 1) T2 B A7) O 2 P 1) L B SR SR AU JR 38 22 A B
2O LR R AR T2 U B B BE KRG 4R P 2 18] ) 20 B BR B W 1 iy BRD £ 98 - 20
LWt Ja r LR B T inEE i 14 R 914 R TR BCE AL 972 B EIX A
LA SRANGE o AL TT AR S A YIIR] A 3R FH BB 51 o RO 2% Fr B0 Py LB e A <087 B
2D 2 Ak PR 9 G0 51N S BESATRI R T3

(02811 mTLAAT F bR FIT 3 26 0 1) B AN R BE ARG 1 A (B ) RA B G A — g
FREARAETAF BARR 20 2 AT AT b 4 & R IR B & b 26, A IR b A ]
BB 2D 2 B AR ELAR) o ) LA A BORE 2 711 550 2 32 4] [ AN R] ) 90 B 20 28 5 /8 B AT
M0 A [F] 60 4 B BN 77 ), I HLIX S AN 5 e 20 2 i i vl DA A ok 3 e 60 5 | ik 9%
HE MBI b G il . N 2, a] D BRI E A S IR 2 b IR H
TR b 2, DU P RO TR 3 I B IR P 26, OBV ELAR I S i b 2 mT LS SR 78
PR EAR IR D 2 HAR I 25 R 22 18]

[0282]  (h) A\ SZEREEAA SR UK E AN 47 H 9K E 2D 2

[0283] A B N C 4 AR AT LUK AE MRt 23 ety , JF X ety ] LB )
JINE CAHI D 2 o FAUI , A S BN 7 HE CERRAE PRL HR 1 5 RT DL e g DA 1l il b 26
[0284] i1, 7 B 367~ Y — A&, Hrb3em % B H AL Wi A R H7 18] 5 B4 &, JFBE e
&L 50K AR P 26

[0285] 7R B37oR Y — A2, e rf AR YT 20 I G K A BB 2 2 BRI A4, {3t VB4 92
BN RAL M IAR _EBCE AL, I BE 5 8 i SRR AR K Ry B ety e ir
i — I g7 2b R K E 2D 2k o

[0286]  JRMI527~ Hi ] LAYELF 4 23 4K (tissue paper) B RGRAAR SR LI 90K B AR HE
o A LR Dy 3 I 2T 2 2 R SR KB AR s I L T DU 75 203K 287 LA i) Bl 5 14
ARG LD LR o Mo 9] WY 45 Ao 22 L A o A — o (491 a3 3 2 7R s R 2 0 ) 48550 T LA
PR AL AR, LU T il A7 FBORT i 12 B0 AL 40K 8 2D i LA KR SR AR A7) oK
WAy B AL Bk F B8 R, B b 26 1 3k TN i 9140 2 B S R BA
LAt Yt AARAE AR o

[0287]  REWNEEHI PR AELD 4 mT LS LT i) B - (a) H 2508 AL B BUE 1L 72 7] 44
AREFAERR (B B3 [7) AR T GEAR) A BLAE AT 1) 2 AR R B 2% b, (A AR T 4RO = 0,
] Y AR oK T4 5 170 J7 16 5 (b) AT 1B I A5 K £ 4 € [ J ) §) 1 B DA & 0y A7y i 45 21
I 2, AR B GEE 98 5 (IR B M 2P LR B i E) ROV R, (o) 4 R A2 5E [H) J7 1)
25K 77 B L 2 I 0 e 4 I Ity R A n A R e HL AR BN GRET
ditrb, (d) Al nlE AR T H R 5 AR I R R I i (s iR (o) Wl ki = I 4%
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PR T 25 55 AR TR I BE T ) 065 I, R S (6) W ol 4 A kA 50 21 = 08 o vl SRR ik
ST IEHIA NG, GO AR AR G R B 9K B AR, FF LB 98 K& AR DL 18 a8 i Ak 449K
B R AT 1 B

[0288] fES—HHTLZH, (o) BUE L BAE SR I 91K B 1R AT S AR A R — N BL
ZNMRIZS B —RRIEEEZ, (b) UB R AR A 7 W) 525k ) el B TR SR 1 52 21 & 46
I, K 1% S 2 AR A RS IR 2 b, DL (o) ¥ 8 VA 12 % - 1% 1 200] DA AT g
AT, CLEAS TSR 5 9K R 2 TR A AR &  Frd K AR T2 A 1m) s 7 1 n #4
R NA) o 12 T2 77 il mT DA AT gt 1B B nI A A B T T 20 4 o AT S A R ATk HoA
P2 BN S A ETIEIH K, il F K H Tto Seisakusho Co.,Ltd (HZA) B
FHLEBGNES, HIG A T &SGR E IR ¥ OE B2 fl2b 28 .

(02891 (i) 1 FH ek 48 i FFAAL B J5 20 2k 25 20 I i s AR il i 128

[0290]  w] DA Ay ik b R FH 25 Fhde it FH 751 () B nde 22k .51 (b) M Ede 2026151 (d) 11
TARBCREACAORN T VUL () TR B A g1 D 2D 61 e i 2D Ab B

[0291]  IXLLT7 VA HE ALK 2500 °C AR B H 3 2 Bt 9 oK & BEAT IR K AIAE AR T 1700°C
(PRI I S BB Bl g oK A aEAT AR K, B R R B AL S R A, 4 a0 i S S 2R R R B
B AR 55

[0292]  J&H , HLARSE L T IX AL AL BRI 38K (FTRE FH T B BE ik oK 8 I B A4 6 W DA
FALRE RN 2 BEBR AN KE P (1) (R AN 45 6) |, Bl Js Bl o 3k — 20 ) A B T B A1 BB K aT AT
1% H A P [R] B 55007 20 5, FF H AR KR B AT gt i e i B T #di AT & BH B # el
15 F VAL I K A 2D 2R AR T 77 A o 8 T X AR I T e R A 5 B T R 1 SR A AR DR B Y
RT YK R (H AT DL By b B AR ST I8 BER N GORHRE 38 1 9K A8 248 TR RN ZH A 28 Y 7y
E o kT IXEe T v EHIE BRI LAZEMI WP .M. Ajayan and F.Hanhart,Nature Materials 3,
135(2004) .T.J.1lmholt et al.,Chem.Mater.15,3969(2003) .\A.Kis et al.,Nature
Materials 3,153 (2004) \LL K J.M.Tour et al. )35 % FlH1%2004/0222081 AlFFRH],
[0293] 2. FHT-2b &k ARy il i) 4 K 41 4E 1 & ORI

[0294]  MWNTHISWNT ] e HLARF ) 0k 1 FH 4 J BH 1) St 9] o SO AR L VDA B IR 7
o T HIG i 9K I PTIE AR 777, F HAX BT AE SOk 2 A~ & R.G.Ding et
al.,Journal of Nanoscience and Nanotechnology 1,7 (2001) #1J.Liu et al.,MRS
Bulletin 29,244 (2004)) . & M J7E— R EAA ANFE BARK 99K E TR & A8 A7)
FT RT3 B i GF HAE L T6 s il B2 R RTR20E) 9K 86 T B R R I8/
SWNT L2 HH 1) 22 o itk , 9 H B A B 248 Y B 4 oK 8 AR I 90 K 8 ] DL T 2k BH 1) S it
#.S.M.BachiloZ AfEJournal of the American Chemical Society 125,11186 (2003)
HHER T IXFE— M.

[0295] A% BHIT A& SWNTZD 45 g oK AE ORI 4R oK 7 1T LA AL T3 BLGTMWNT 2 26 i 3k (1)
MG K AR5 o (E A2, SUNTHR AR i1l 2 AN [5) - MWNT AR 1) 25 o Bl D3t s FH 1 BE-CVDEE AR &
ASSWNTAHR (Y.Murakami et al.,Chem.Phys.Lett.385,298(2004)) .K.HataZs A fFScience
306, 1362 (2004) H 4 18 9 AR A=A 5 9205 il 5 DRI /9 SWNT RIMWNT AR 744 5 08 sk 5 37 A2
I HARE AT DA 2. 5mmo 75 5 v, it CVD AR K gl K A5 A A 1) 6 i 1l 1) K 22 S0
RIS 1 o
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[0296]  XFF-MWNTHK , A A& Br A B SWNTARES T LA A b i B T AR TZ T 914120 2 LA
& 28 AT o Ay, SWNTAR BIAZ A% 2 A 51 () H BTl (o R 2

[0297]  ZASMZ AT AR Z) s fE 1 bt AR K (B, £ XL Li%% A fENano Letters 5,1998
(2005) TR J75) » HF HIX LA 1) 2 CAPR A T Mk 95 20 5 AR By Sz A ) mr LLH]
IR X ARAL T AR A 7 B IR e B B AR AT DA AT e b A I8 I AR BRI 7 A AT AR A B
Yh 2k it 2 T AR RIS

[0298]  FHT- 952 LA S FH T+t FHAR il ik 1) 9 oK £ 4 ] DA AT 3k A 5 A il (B 14) B SUIR
IR A 4E () 15) o G PP YOK A LE R — DA a2 , T35 1 B SUIR K 2 4E 1) A &K
b SR %7 A P 398 KT A 45 4R K £ 4 20 26 1 P A J PR3 vy o FH T 3 Mt i Bl SCIR A oK 41 4
g7 8LD 21— PRl I A I 1 7 v 2 R FH R B B X R A i B SUIR 99 K £ 4 44 15 R AR 1
i — IS 4F . A A AE AR S 2 mT CL TR MR AE K35 i Bk 80Uk gh
K& (Z WM. Zhang et.al.,Jpn.J.Appl.Phys.39,1242 (2000)) .

[0299] AR #& A R 43 BS SWNT I & Fh 7772 AT FH A% I B B S it 57, 491 P -T2 v e S5 L)
SHME R T XM B ERREE K () EHER S 5&BAKE A E M
#%5), (2) 5T PIDNA E A, BL I (3) /v ¥k R.Krupke et al.,Nano Letters 3,
1019 (2003) AIR.C.Haddon et al.,MRS Bulletin 29,252-259 (2004)) .

[0300] & m] LLid sk A M b 6 E B i RE VR DR 78 40 73 9K S B NK B 6 (BR
BRGS0 SR SR LD LM RE o & Fh T3 v T BAd T AR i BH IR S it 491 ofe S 7 B30
3 SEFEYIRE 1K 4 BT SWNT FIMWNT [ 5 ¥25 00 5 B FE T 9K & 1 ity (1) 26— 2D B8, 1X AT A
J7 (8 A AU SR TR e S A () i A R B WL U8R SEE . FT I g K (B
Ko A IR AT LA CL S Aoy sRIE 7S , 1 gt N gl oK A8 o 00 A S VRAR S s Rk A BRIl S
FEAL T« 4 JB A A & 8 AL AR S RHE 78 9 oK B 1 7 5 i] USRS AL T A HoR
FHUL R 9 S5 S5 78 B 4K & st BT AR 7925 : KCLAMUC L4 TR &40 s K1 5 AgC1 5 AgBrifAg TR &
M) ;CdCl2;CdI2; ThCla;LnCls; ZrCls; ZrClaMoCls FeClsMSbo0s o £ —AN 0] 1 b 5 B, 4n
I 7R (B4 70) B 4K B AT DA AT e b g A 34 DA DO 40 oK 8 N A L, 49 e s 5
AL b JH B Rk A B4 &, I inRu W BiAu Pt PdFIAg. M. Monthioux i #2ft 7
(Carbon 40,1809-1823 (2002) ) X} iX L& 3H 70 FE 43 ¥H 78 9K 8 1 773 09 A A 1Bl it , £ 4% 7F
AKE S R E TS YKE JFET . Sloan et al.,]J.Materials Chemistry 7,1089-1095
(1997) H IR 1 0T T A BH S A5 ) 25 AL e PR 43 B SE A3 78

[0301] G KAFLEANTE B0 hk LA v T A% & B St 9], FF HAE ARSI A mir 2 T2
S il 18 AN JE TR B A K 41 4 o — Lo 7R 45 2 JE st 5 B f B OK 28 Mg 1) 78 R0 B Sk AR KR 3
MgBodli K4k (V. Wu et al.,Advanced Materials 13,1487 (2001)) it #E 2 —F rh 4 )r fiR
CRE R A K A K (Y. Wu et al.,Nano Letters 3,1163-1166 (2003)) . M 44 i
P LB WAHAE KK 2 (B.Gates et al.,]J.Am.Chem.Soc.122,12582-12583 (2000) F1
B.T.Mayer et al.,Chemistry of Materials 15,3852-3858(2003)) . VA Az i it fdi i FL AR
I G B B2 LB R R I8 P ) R AR AR S SR B A AN K G o JE IR T R AN s S
AR BH I it 451 SIZ G 1 S TR ) 4 R 2 AR G K 2R 1) 2% Rl e 7 VA fEWU et al. ,Nano
Letters 3,1163-1166(2003) i #iik, 3F HEMH K SCER P EF4ERiA V. Li%E A
(J.Am.Chem.Soc.123,9904-9905 (2001) ) L8 Hi Gnfal il i B &9 K & o 1 H., X. Duan fl
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C.M.Lieber (Advanced Materials 12,298-302 (2000)) C\&s Hy m] LA PO 4 Bh ffE Ak A=
R il agt R B v A B I 2 AR G OK 281X 8 i 3R A5 (1) 4R K £ 0 H AT Ak B STt 51, FF
45 G- ViRt & (GaAs.GaP InAs. InP) \ =G~V &4 )i (GaAs/P.InAs/P) « —JG I -
VIEAG &) (ZnS. ZnSe .CASFICASe) LA J —0SiGe & 4 I it K 41 4 . ST 4K AR 4E A5
HeS1GK A EtH AT A8 BA St 451 a3 B0 G Y il (ablation) fil 24 SigoK A 4EHB. Li%E
A (Phys.Rev.B 59,1645-1648 (1999)) ik . A T-fillish 2 Fh F Y0 00 99 K - 4 1) 4 Fh o7
= HR. TennefEAngew. Chem. Int .Ed.42,5124-5132 (2003) H 4k . 17 H., GaNF g4 K4 v] A
A B AEZnOg K 28 AN E A K GaNZ FFEE B FR Zn0K fil % (Z L] .Goldberger et
al.,Nature 422,599-602 (2003)) . fE{LiILEE SHrh ik B 4E Tk 7T AMo6 (Teslova 30,
1000L jubl jana,Slovenia) 3451 B A ALK 77 MoSe-« L 4K £F- 4 (el /& x fE 214 . 5316
Z[8]) o

[0302] B ARIXLL ik AR T-HR B0 AN K £ 4E o (1) FE L8 Y G R 9K A 4k 27 20 DL S K 41 4
AR AT B i P IR AR I B RS Rt AR R I A BR BT 1 A A mT i A ade R e B R i
G ST 1) G oK L1 AL 732 o 451 4, 388 3 58 P A AR A B0 i AR AR I I SR L N K A 4 o S
R Fse A, FE H AT DL aE ik 3 24 e 456 BH Bl A 5 140 58 B ARk O B0 28 A 85 P B8 1) B A RO 24 1
YR A EARFGR A 4K T

[0303]  4}K%& (nanoscroll) Xf Ak B St gl JCHA Y, RN A & B N R I EATTAE XS T2
BEAUOK B ML E ARSI LT 4E S Y B A VIR R I0 3 IX e 9K 2 H B B S E 1 4
JERPRLE AN BN AR BOAR (1) 3 HE B 2B AR S5 0 B R T A o JL AR RO AA LR
AL HE H R, B iROR ST KB 2 USSR B B 1 & 2 R AR AN 45 & 1 Re 2 1
BEAMETE G 1) 5V R B 0FE - O &R T BN K A6 I A R ) FE 28 7= 45 22 B BN C\ V205
HaT1307 E MR A AL EE AL AR L CdSe  Cu (OH) 2 AR TS EKH™  InGa/GaAs FGexSii-+/Si
JEEEH LA K ZEAUMTSs FIMT2S5 M=Sn.PbBi%% ; T=Nb.Ta%%) KR & R G X Fh oy 44
B R T2 2 % N2 A S A k&G 2Rk &l DL B H T 20 28
T 18 o PR DR 5 W A e I ] P 1) 55 224 i ARG R A K2 i Js PR A b i ot e, i DA AR B 1 20
A AT DL DR A il il o G B P oy EAM R 9K & 1 J7 1, 9 X B85k mT DL T
ANk sLE (0L .M Viculis,L.M.,J.J.Mack,and R.B.Kaner,Science 299,1361-
1361 (2003) ;Z.L.Wang,Advanced Materials 15,432-436 (2003) ;X.D.Wang et al.,
Advanced Materials 14,1732-(2002) ;W.L.Hughes and Z.L.Wang,Applied Physics
Letters 82,2886-2888(2003) ;J.W.Liu et al.,Journal of Physical Chemistry B
107,6329-6332 (2003) ; PA & Y.B.Li,Y.Bando,and D.Golberg,Chemical Physics Letters
375,102-105 (2003) ) »

[0304]  3.1&& T4k ARkl filid 1) AE AR 9 K 41 4k 2H A

[0305] 1k AN K PRAE 4] 2 i sliw) e AR 1 B AR, AT BASR & M & gl oK 2 4ERE
Fllo

[0306]  f5ln, /G 37 HAR T — P MECE AL GIK B MR IN$E 47 R 4 K8 2D 261 J7 V% . 7E I
R BUE AN OK B RO AE AT RE 51 o K A 1 B SEMWNTAR (FE7 4512 150 il 1) A B AR
Fepk (i an a3 Bkl el JE v ) b, IR0 FVRAARBUE AL o 558 1 FH 2R ALMy Tax 51 28 ) 2k
A o 25 Ty A FEPRG 14 5 M ISR H A B8 98 2 1 B A AR DA AR R A T 20 (GHL s ek AR 1)
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BEAKE SR AT N GNOK AR AE 2D £8) o 83K o 28 B AR 2% 1 — i PR 256 21 FB S ATL DA AE B (i 20
LRI 5l NTR L, 3/ A5 TSI ER i 2b 28

[0307] 7453673 H [ 2 il i FIMWNT S R LA 7 (8 M b A I 47 il 2 A 3 S BRI K B4R 2
e ALMLR B, BUEALGKE IR FHEWI G H1 410 . SemK  Sem B F R AR 44 K& i it 2 21
H B b DL RSB A R 2 AR R B 1 A (50 712 2H A4 o — S PR 258 308 7 10 T » 170 73— i P 2% 21
[ 72 ) 22 o 380 5] NFRFE, BA~2000%% /K 1 £8 B KPR B8 2 9 2L 20 28

[0308]  JRE GG WK AR YUK E I RS & TR T It 2 & 9741 (0 R G 9K £ 4
K FEXT KA JE K DI LR AES 2 b AR IEAE 202 b 7 58 SEE N 1) 2 5 4% 38 () A0 0 o ER AR
PERE L 2 BT A AECVDY R AEZI100°C T 95 B FF IR I 506 5 s, (HAT IR i5E (V. L1 et
al.,Science 304,276 (2004) ,1.A.Kinlock et.al.,WO 2005/007926A2, L M. Motta,
Nano Letters 5,1529 (2005)) $2flt 7 7E 12 T BIGKLF4EK FEXRT 2D 28 K B LU AR, XA 2
DASE I = A A0 ) 87 g A 3 R AR R

(03091 PH &3 K 0 4R oK & A0 RS A i 0 K A< Jie mT LA AR WD i B 1) DA T TR g
(1) 2D 2277 SAFNBE T TRAR BUB I 2D 26 95 21, UL FH T 38 ek 35 TV AR 038 A 1 s A A0 I
o7t S B T BORR T A2 S e 1 T R o DX S A8 s o H 140 7 (a2 e o o A B3 4k
hnsE) By LS Iids e BB RS A s 4 & T AL K 2 246

[0310]  HEYRK A4 B MG S E AW R AT S UL T2 T RIS 2 247 2R f 2L T
TAREUE A 20 Ze 47 23, UL P38 0 25 T VA BU% A b n 5 ISR H (7)< JB iy B
AR A= 8 98 P T RTAR o M\ IX 8 A0 JI R HE 1 Y (R b o 3 VR 250 % A0 ) w7 LA s A
& VRIS BCE RS AT ) H & T A AN KB 2D 26 SR I mT FH T 95 20 UL I T B s &
FSGHET R0 ) A0 K A 4 5 2 1) s A 2 SR A AR SR S B A L/ B 9K 8 S R B IR Al K 4
A A 2R IR  IX S 2R B R 1 25 1 ] . S . SakamatofIB.Dunn (Journal of the
Electrochemical Society149,A26(2002)) W.DongZs A\ (Science and Technology of
Advanced Materials 4,3(2003)) LA XH.JinZE N\ (Colloids and Surfaces A 240,63
(2004) ) BEAT A -

[0311] i [m) 4N oK A AR L FE 5 ) oK 2 4 il sod 1 B D13 €[] B 48 K £ AR vT DA AR
P B I B W H1) o 3X EL gl KA AR AT DL d I & T2 s 8 R T A5 2, A SR ik gk
KA I 8 T A it sy Ui i el s i34 8 3 (5 WMJ . Casavant et al.,J.Applied
Physics 93,2153-2156, (2003)) , I HX £8J1 =0 nT BT & BH 1) S i 91 o

[0312] O 1 BR 2% 5L, X AL B FH AT 36 A FH ) A2 4 oK 1 4EARGR K L 2B 2% o, 451 ]
e ) FH T G oK 8 A TR 2R T 3 12 771 DA A& PT RE B AE oK 8 S 4l B TR) 5] NI B B4 » B mT e 1)
X TRk A K BB KL IR AE 2 /0400 °C IR BEEAT 0. 5/ BUEE K o O T ERFF IR 9K & 45
F4, 3B KT e HLAR 26t AE 0T T B BE KA DL IR K T~ 2491500 °C 1R FE R B S P U P AT
[0313] X Im) B A K AR 4R 21 AT DL AR RIS DA T 238 T4 4520 ARk B A 2
28 R IR L T s 1) 45 20 15 A= Rl 5 FE 20 28 5 T AS /2 AR Al 2D, B AE X T EARDIY Ints &b
BB A K AR — 07 1) b B B R e i g fE 22 /0290 . 06/ D% I H @R AF 4 i) = 22
o HA (1) /N T 29500nmf) e K 56, (11) 22291008 /MK Bakt , M1 (111) KT 2150
YR A YK FEXT 20 28 JE K LU AE

[0314] A BN J IR SCRR H B (1) 28 1Rl Bk K B AR (A /DN T UIOK B 9 K 4 4 K )
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KR AT B T il B B AR LK B35 R vy o P2 g 2b 28 o A BN 3R 20 J5 R E T 9K
UK R ROZ A 2 2D &2 I I 2 /0545 , LI /2 20 4k K I 2045 o (H &2, AR B R II
FeT PRI BT 20 K45 2 M 9K e (91 nad it 7= 1 1) 77 92 A6 R A2k 300K 1 44
KA EEAE T, FR M B 4 oK 8 AT 3k B LI b FH T~ A BH 1) STt 71

[0315]  J@ It B4 45 20 T 20 M 20 Bt mT T AR BH ) SiETiti 1], R 20X e 20 2 b ) A 2K
R K B R BRI AR 20 28 JH K 22 /D555 2 b o 75 SCHR HR I8 AR X BT 5 10 20 28 S IR 2% A2
T H. , X e 20 28 o 1 oK 8 K B R AR e M A 20 28 R 1 22 /020 /% 2 b X e 3L T Bk 4k 11 &
20 I IEAFE B AN AE SR S TR A SRR O IR BE R R G MR B 459720 B.Vigolo et al.,
Science 290,1331(2000) ;R.H.Baughman,Science 290,1310(2000) ;B.Vigolo et al.,
Applied Physics Letters 81,1210(2002) ;LA XA.B.Dalton et al.Nature 423,703
(2003) ) A YK 7K 7 BORIIR 11 B2 AR AR 3R G it 45 71 1 Bk 4 97 20 (BL R e 8 IPCT &
M HEPCT/US2005/035220) LA K fd IR 1 97 20 i AN AR SR B e 45 i i 9 20 1.2
(V.A.Davis®s N, 26 [ % FH 15 A FFNo . 20030170166) ofH 2 , %F T4 5 & Wit 4 77 5k &
IR RAEMRIX L 2 T2, AR N KA RE W &5 RAE W 2b e hr i 21
i 8 APIRAS , SR 5 B I AR N de T2 2 W HE AR Bz R A W (B anis i #00 fif) o FEAR B A
KBRS R G B T 2D T R 20 2 mT DL 2 T 2D T2 W A A A R BN
P v 08 M) PR AR 4R 1) A 28 2D 38 A T R4 N T 20 A K B S ] 1Y) S B, R v s 20
A ) B R AR A YA FE R T2 4 K 2405165

[0316] MBI NKEDLZ% (V.A. Davis et al.,KEHELHHIFHLAF
No0.20030170166;W.Zhou,et al.,J.Applied Physics 95,649-655 (2004)) . a] % H 5 H
e HATE W1 9 4 A DL T 1) 4 A O B ST (51 0 4 20 26 o AHL 2 , 7E A HR Hh A8 B IR
9120 T 291 M2 2 B 90K 8 KA, UL 2 T 0145 21 B oK 2R B8 R BLAR I = 1t RE
PIKED L, BRAER ARG H, FrikiE 2 & B A 2960un 5 K (W. Zhou, et
al.,J.Applied Physics 95,649-655(2004)) . Ktk , 1 TR Fr&i 20 & HAR AL 9K &
KEWE, MAREAS R IR LR YERE, T2 g MY &8 R ERUBR K Z 51
2P 2% KR AR I BH St 1 1 20T IR 47 20 R AR — s 9 20 Nz de i 20 25 vh 3 B oy
(R K R A K T ZI5 I GoK A 4K A 2D 28 R R LUAR  BE AR IR il , 2D 26 vh 43 I ok
U B R T 2200 K £F 4R FE X 20 42 T K 1 e /LU AR - AT 38 HL B ik b , 268 K350 7 4
KEFAE B R T L1200 oK A 4 FE T 20 28 Fl K B B AR PRtk , IR R 1 B A 60umab 25
BARHITR 9 20 20 82 v] A N DL AR SEUINER AR £, G SRR A 4K B 24994 0um, 1X 72 I
HHEARPIEIR Y A 4 vl Be B 4K 2 4E K L) 2910001

[0317] 4. BA VLRI CIEAR 2 BARN IR AR LR S MK 420 4

[0318] AR BHM LGSR T B RIA BRI & T 73 2 — B /N IR 20 42
5L B R 97 )) AR 2D (R i A A 40 — 100N 4R ZE A LL , 7E5um BL AR I 9K ¢b 28
(PR A TR R 208 1 3 A B GROR AR 4, 350 B T8 7 oK 50004 PR 21 4 1 40 K £ 4
B RE AR, kI8 B0 LA BORTS 201 /D B 9UKE A 4Er) Bt R 2 i id
il & I CK AR NI IR AR 20 28 K106% 2 o RN RR 2D 26 K FE I 2D ERARFA N2 1 % i 5
LR AL ELARI - T7 B A1 5 it DA AR i BH SIS it 451 1) 20 28 7 28 11 53 B AR K AR AR B LI B
iR 2D 2L B SR 10045 22 o B T SR ple 4 o] ke HL AR5 B T2 A8 FH IR 4 2
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HeAEGi 2 Tl SORTEL B JE /R (BIZNT1H) X2 — MEE9000oK K FE1 52 50 . 1 1mg/mi]
Koo & AR NI, STk BLAR IR & IRMWNT 20 2% (FR o “Ba i HLZE R AR i TR AL 5 49100,
000HR£F-4E) 128 11 % BE e 5 29 10ug/m (0. 09 H) , 1 # A1 20 2843 il & — M 1 Omg /m (90 H.)
20—100mg/m (180—900 E.) .

(03191 PR T INE& YK LT AL LD B AR S K A HE R /N AR, SEB 1 LG S /T B0 g i an 2 4
/NTOPFI10° 2 18] (1) A5 B 1) 2R P 2 B, X A3 X e 20 2645 ¥E FF % F RS AR 25 b (1 97 41
i N o G5 B A RURFE 5 G 7 AT RREIRE” S8 K AT R 8 AR TOK BATR 2D 20t iR
ERIOE s R N B b O R AN IR R WS = SR G 7 K LS U N N G ER VS AN v VS AN WS
G123 MR PT E e 1, X 5 — e 1 7 2 1 AN BT O 1 A S AN [F] BT 5 7 SR AR
i K evlar® £F 4 FHEC B 30 B T FT 485 A0 B 451 5 500 e (1 ok v g e B A L DA % vy
BAMCINIESE 142 FH T 7 245 B I oK 8 20 e 1) e 32 B4R e

[0320] g T~ v S L) S A i, 0 T B 8 I P SRR, A i B SI i 497 ) FH T I IS B JE R
I FH R AT 3R AR 18 ) 20 B LA /N T 20 10TCK I G K £ 4 5 i B AT AR I LK I 20 2 K B2 6
TIX LR F AT i H S AR Y, 9K 4 4 B I BAS /N T 205K A — Inde 20 4 vT ik HLAR I Hb
A5 22 /DB00RR AN AR LT 4 7 1 451 5 oK i 20 S sk i i AR o mTae HLBE DL b, 22/ 10004R
YR LT AL 28 1 B 7 ORI K 2T 4E 20 B A T AR

[0321] 5. X% FYi P AR 1R N B AL R 22 474 07 VR (M PRI A

[0322]  mJRAAdE FH & i R0 ) 48 BE 4N T FH THEGK B 97 20 IR 18 B2 5T A Eh 1K
TR A EA R THEEYT 20 EFEST D IBEE ST  H i 2 IR g1 D BRI 9T B
A (ZWLE.Oxtoby,Spun Yarn Technology,Butterworths,1987and C.A.Lawrence,
Fundamentals of Spun Yarn Technology,CRC Press,2002) . E4EZi 40 A /E LA TE T
2GR IEES) KA R B BA AT EIAGE SN 22 B = .

[0323]  $RAf | — Ml &Ly 203 B H T I SR AU ARG MK A 4D 2k 1% B AE
Wi 2B G BN 2D 1 LI 5INSRE %38 BAE R38R B MR th o 4T 4E U5 2 B4 E I gh
KA (3801) o FIrZE I 20 £k (3802) T i 4)4R -3 4b 4% (3803) . 472bak B AL HEHE T (3805) \ A
HHEES T (3804) I [ AL Bk LGS AL (3806)  HL A4 (3807) LA LRI A Y < &
(3808) , 145 Je8 Tl A 2 o 368 5 EH 4 ) 3 ) R B D (3809) o £ — i, i ¥~ FH ] A2 T FL Bl AL
(R~ ) W83 FEAH S Uiy » A 5 BOFEAF i BT 7 A1 AE I T SR 1 20 5 (3811) o Bkl 4 I 10, 75 e 4
(3810) , % 5E B4 M BE B H I 2 i WA At (3808) FNERM A St (3806) [ HH.Lr o T AL TH L BN AL
fEEET DL AR o iERE , I HLABREBe 1 (3809) A4 (3808) 2 ] LA K i i Ak i A6 e 4%
(3806) 2 [B] Pt 1 B30 JEE B Aul Bk Wl A R A8 e 3 o o T B AR AE BR G 6 B B 5] N AT AR 1) 1) 3l
77 %M F1980 N FABRE T 5E T B IR FE (0 2) o BT AR GK 21 4 44 Se 58 - P 2R 1 Jie i 51
NIERE, IR D 22, [F) I bl 6 SR B B i e # T G b e B R B BE 1 b G Sedl [
w 1 Ml Z AR ZEHE [ (B5E) = o 1— o], HAT DL I o842 it fin 381 e 448 1) Fi H T 34 25
VAT oA R, wT DL ph FE 422 T B %8 148 BE K1 R 5 203 BE P 5, DU 15 FE S L
AR T D0 RE 37 o L 2R R0 B 475 4 Bt 0 B /N 5K 0, IR RT DA G7 SR Bl BRI 2R D01
2h 2k A — 2 EIE T DL T 2R R IR D 4G IR — R ORI N 2 D 26 AR IR R —
FEOLT » K E PR AR B 2D 2 i) 6 AR

[0324]  WT LA MR 95 20356 B 1) & Al 8 45 4n, w] DL 5 4sifd 4 (3808) , I H.n] LAid it
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AR R SR 0 TS S RO A B 812 10 LB 1. I SR s P
(1 sy Kk B0 99) SRR I LA e 30st i (3807) %, B4 (3808) L
PRkt 2 2ot 0 S A V450 0 A D2 [ 0 T B L B 251 75
LT T DL SR B (3807) 3 FL T LA AR o 7 A B kvt A
BLEI 2 ARG

(03251 AFBRAPKE SR B Ty 7 R R LB 120 05 o Wy BN 3 0
LR B LI IS 2R B AR L ORI20 B PRI

[0326] 1975t 15740 8. 7E (1900) AL T H (1902) 177 L L (1901) L 4
G 5D AR TR 10§ (1903) e , IR S AR (1904) HES% . S0 e A e
FMARATALE (1906) h 51 NI (1905) . B BT ARED LR  TTSEIE E1 B4 AL 10 NERE K4
e B TSR FIUE AL L L

(0327) 1204, h 3E S AR R4S R LR B E (R RFEFY (2002) 1025 307K
K162 A 1T (2001) H Ll (2003) FIAE X SR (2004) ofH K NRBI AT LGRS
R 75 BN Bt 3 BLZEE ) — USRI (2005) b A= KMNNT A A28 i) 5
B2 KPR RO B AR 0K T 42045 BRI

[0328) B FLBLH 2607 R B A E T, S FLD SR 2 o)y — B T U OF ELEk
DR BB 2 B A 5 R BEAR, B U BT SRS ) R I HRAT R R I 22
LA A o LK S B30 A FE S T 7 T4 58 R K
.

(0329) i LU A 0 A T 90K B 04 T 19012080 3% BRI 42
(0. BT A MAKEE AR 205 ) S SIE N BIAVR AT AL K 7 S8R I 2140
KB L0 LA 28

(0330] A LKA U o LRI EOR L 2 R T 140725 4 BLLASR B SO RE A7 (1
R L (03K 93 1 EDAARHTA 3 PRV RS B G RO 30 1 523K (thread ing-up) 174
2 UL R B AN IR R

(03311 AR H TR RHHRIL B 557 00— B T LA 4G 1000 57 A2
FHOKE R MERIAOK ELRLT A AT AT AR R 252 (5 DL T B8 (1) 16
(07 ELAMBICETAEALEE : () F T AALeh 5 85 BT AR J7 05 3) AT 43 31
PR3 (5T 0 P 2T 020 B (4) P28 T SRR 300 7% DL )
MRS58 1 P4 7 ZEVC ST A S TE LR AR £ PR SR B L I AT
SRR T SRV ST R T B (LR AR ARILA T T 2 ket 4
A N M T AT S B (1) (RS HR K £ 4 T BE A 4 €T L B oK
AR 1 GURETAER BRI L B % (2) TFRIF U ARG T I 7R i ok o 4
CHEHE 25/ 2 5 B4 FT T 400%) SICIEB (FARFER A« 5 e S5 S TR i
SN E P S S S S SR R L UL
KL 0 G5 LR 1 £ 25 T SR W 4415

(0382) AR RUE & TUIAAPK A0 11 H 5520 B0 Bt AR %t M (R
(4301) 4Bt (AR  3Eob oK BT 2 I DRI M SR — T L 1% %
b SEABOT T LA 5 B B K TR EEAT T (4302) VUSSR A 35 H K 4
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AR EFHE AL, 4T TR %5 A B LA 0 25 26 T A TR A o 9 R P A R K T 4
4L PR PR (4308) v, 7 AL SR AR £ 3 N T-4304 3 (1458 7
(AR TR U S 72 S0 AR T A RIANK 2T AL 7 850 90 B T 6 71 Py
TSR A AR (4305) v, 7 AL E AT MK B 4 AT O £F 4 O 4L o — EL AL 05 e
IR T L TR S AR TR 0 6 1 0 T 46 31 Sk 3 (4306) 31 AP Fof , R
CEYEFF A IE DTV 2 28 T TR0 S0 LN — B R 1 B B, ARA307 0 20 2% {1
5L 272 MR M, 6 P 1 DR B Sk (4308) 46BN B - o T RN £ 2% , L
9K 51 Sk 2 R (4306) o (194 FE I 95 45 40 0 T . 4 2 25 T AR S % % e e e
431045 3L 5 BILD 245554300 o 1 LU EEA BELF AT A SUEL AR A B2 R B
[0333] e 445 435 SN T2 51 PR 4205 2 S R 42 5 I 4 A 35 R , 5846 T B A PR35
28 1 B 25 b K (R I TSP 44 A 920 X A 5 P 44 20 R0 (8 FRAT R TR A
— LDk I S AR 2 O LD 2 3 R« T B L R AR
535 LR O R 2T A 20 T 5 NP4 B 2 U R P R ST A 340 2 o T
U 28 (B AL 3 B T LG P R RO A T 1578 SR M 20 % ) 4 45771 (1
BB T4 B T A R 2028 56N R IR A T 1144 — A6 TR RO 40 55 2045
L B KT 4 0 BB 2 30 AP BB FE 7 51\ 4 L 9 T R T s
S T LA 2 e 2 T 0 s 00 4580 S e I T

(03341 44 4 A\ FIVAR 5 (8 1 22050 (RO EERR ) 1 2501355 5 L1575 9140
b o BT B BRI (4 2R 4 N AT 00 5 IR (113WPa) L R 52
44 19 0 5 FE 155 (L LR A A\ R 72, (339MPa) {6 SR T , 28 5 i 48 F 4
O/ I F2 R 25 £ LA 38 P ST R AR T B b LR T T K
BT A D R PR TR R B T R KA 2 60 0 A A T .57 7
OB TR 50 R T 4 O T 3 24 0 T 0 4K T 4 0 S e LA B K
SR L SN R S B B L (R, R0 (BB BT 2 40) VB B K AT e 2 2t T
L 35 0 0 BB O, 860 80 1 (B J I ISL 9 95 K 4 — SR LT ) 2
AR ) 1O E A TR A 8 3 I SRR R

(03351 %t 2 536 1 R, B AR A R SE M L B 1 A I e K 4T 0 2 15 I K
IR AL B FIIBIE o B4 2RI A MR IR 1 6 0T LR 4 e (I s
BIR B AL B (L2 R ) | DA B H e AT BLRTTEHUA A (A0S 02) . T DA T i i 25
£ (9SS P KAS) $ 50, I ELTE WY A5 35 25 B2 I B AT I IR P03 R 25 3, LA
313 R B RBEAT (0 K AP D 2RO SR B

[0336] 4547 253 1 LA Jodi ARG AK T 1 US40 % O AL L, 5 53 MR e 05 5
I 2 R B T [ A WIR B A 46 6 B KT 1 B R TR ) 2
A R AT B2 B R RGPS H BRI I 91 (4601) 77 MK A e 3t et
5 24 AT AG02 4 B ZEWE S ML W42 Hh 5 P A 0 20 254603 . TEWS S R U5 £ 500 52
FUE4604, 3L AL FI T 5540 5 020 £ (4605) . FH T4 A4 B 140924 L ) (4606) 131 A
B [ 0 (I8 12 K T Y BEE 2 (4607) o S5 4 MI RSB B AT 1 A e
RN SRR 10 o TR A2 2 8 2800 B — i 4 1 P P B0 7 DA 7 B K P
ST A R LT 4D 13 5] S B IR
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[0337]  FEE|44H 7R HiE & T i R GUK A4 Bde RAE BB 1T o PIK LT 4E I SORAE R AR
(4402) ERWIGKAE MR (4401) F7 S, FF RIS H AR S EE 14403 (55 224%) It LUE i 2> =
(4404) A= 48 BE LD 28 (4405) o MY 20 RGUIE BIF MRS , BT mE 28R (1) 2 26 A 18 1 (4406)
HF R EA — 2 E, iR B Ak i W5t 22 B 57 0 48 2 e 0 ol 5 2 B AR g
(4408) K 2P 28558 2 45 4% (4407) k.

[0338]  M§ 22 4R (4403) 7E 45+ B VELIR H o Wi 22 R 450 1 ELHG B 38 (4502) T & A2
AR B 4503 DA S BT ey s BX Bl 22 4R 1 Vi A (4504) o ISR TE B & R 2b 4% (45050
4506) ‘2L TEIR fA14502 5 W56 AH IR K — ity , DA TE 20 28388 1 s 22 A 1) Sk 2b 28 o LA G id i
B IIRAIFL (4507) 3 BT 4 2 3[R R 450 2 4456 » 158 B 20 28 AT DL &% 3 il Pl 1) M ' 54508
DL S A FH T4 N E8 B A o 22 A8 B TR T BN B IR 20 25 78 S 28 1 05 19 vl 58 5 o7, I
K AARASE 7B 55 W% 22 B 286 () T THD HP 1 U7 S T o B m ) e d A2 7 o7 T8 22 AR 28 i
B b B AR IS A A — i T O DA G BSOS B B 22 4L

[0339]  REmR4NKE TN B YUK A YE &S 91 D &) 7 — MoT ik R BB 2 7%, 1%
TEAEN P9 2 &G 56 220 8 B s iz 2R BEK 1069 m B MR o 2R 4E Y2 B4k 1)
YRR (10601) , Rt a] DU F B oK 4 4k Y5 BT 2R BRI 20 28 (10602) i ¥lis 540
% (10603) . i 2bd B AFEFE T (10605) « BA HESS T4 (10604) FIESE (10606) (&
ZhH AL (10607) LA i AL 3T (10609) MR 34558 G 58 R B (10608) o 7£— Ui, £E 1
(10605) AT A2 FL B L (10607) DR 5) o 75 AH S 3 » A 6 B A7 1 B 45 20 S 1 vl Ak 8D 20 73
(10611) 52T (10605) B 2 2 H AL (10607) , 3+ HAEE4H (10610) Z it FHLe 4L (10606) [ H
Lo TR TR R ZHL (10607) 1 5E T- LA A o i, I HABSEH L (10608) 1355844 LA f
THE o ofie i A g oK 21 4L 2H A S A% T B e 1 e i 5l NESRE T B 2D 28, [R] I 5 5%
BB g9 52D H L. B EH o Mle 2 AP EME o (5 =
w1~ o o], F AT DU I 2R PR AN L BT ] R 22 T 4 T A R, AT DL R R
ST e B K A D B, DAL T SR . S E] — BT L H T 2
R B 20 26 5 B 3] — S DL B2 22 2D 2k B IXRE — Rl 0 R, 9K MR o & IR 4D 25
AL b BT AR D 2B S HIARE R RS (H AT AXT B 106/ 9720 3 B
0k B A 2D ok a1z B AU AR 2 42

[0340]  [RIJh MR A4 95 12 FIIE Ji5 1) 28 AT 2 H P ORI 20 2 AROR T () i FE 3 vy, PT DA AR
RN AE R IX e $g = L5 R R38BT AE2b £k B i A5 3E 1 2 ¥ R AR IR
J 78 R R AR T 5 350D 20 4 56 B ) ROR R /5 o 900 B AR K T A8 S R SR 2 T 2 48 R
IR 75 K BT 5 BRI 20 R BUE AL o an ANt g B T A P AR B A 1 20 2%, 20 25 (1) L e
AR UL 22 - ok Ad AT ) 2 B = H ok

[0341]  FH -3 Fh B0 Ak LA R st AT bl e B R4 258 1) e & 8 VA L A R BB AR IR R DL v2
75 B GKAF HE 2D 22 Bt 9 B TR 90K B 1 BE /7 BARAE R 491 38 Al ) VA 2 &
B, (E A ] DU B A EORS B RN R 3505 oK 4 4 DT TC 1Y) P 56 A 1 5 5 1) 2R AT 5 8
(N

[0342] 7R 25 SR AL B HR B VF 2 RS0 H T 0T 20 28I A4, 491 G v 55 SEORE AN ZE SR
7 o T 1R LR AT LLAE 95 2 s il B 1] 487 DA SRS i 995 2 28 55 R R A AR 1) 5 B2 32 =
TE B 44 K FHVE S #8828 , FE7 1537 A58 FH IS S , T AE 7 51 54 Hh 4 P 28 <4
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[0343] 6.8 H7 (AN KT HERR 1) A7 it

[0344] 8 B 9K AR T LA Rl e Hb R A, FERE S T3 B G T G TR A7l - (2, fE R
7 LT JH 1)1 s 13X PR I Bl J5 43X 2645 F T I, 491 G e B Ao

[0345]  BgloK A (CONT) B mT DA MARRL A | B 25 2 A4 (] an B ) L & @ v v 2 FLAREI Y
B (UGS ROH b e T2 T ORGSR ARG A DL s DL R & AL
FEAR) AT AT PR 36 B 20 AE S 51123 31 L 32 K45 444 . 53 A 547 Y T X Fh T KR &
PERIR

[0346]  JRf1457 HA B 4N K A8 AR ] LA A B AR B 3R T b AR LE SR T b 2024k, ATk i e
FETH IO TR AR5 9 40 KA WS B0 R TE AR o I o Bl P DA S R A AT i 1O Bl o LG 2 R S i 75 i
5 45 L Bl K BRCTAR N BOE R &) (B an K HLTRAR) S i — 2, TTRUN T2 /AT 8% L
B UK 09 B A TT A  BGTAR 0 BT VR 4 T AR B AL i 57 it AR 225 A 8 A4 1 T 1 L 2%
o

[0347] K53 ) JT 153022 U ] 1T ik i) 2% B 40 KB AR o T 530 12 AR K A, Jo i
530372 MAARBL AR FI G » TTAF530442 AR AR , 1T 70445305 /2 Bt 2 ) B A4 R I 44 K A
FIT B 25 () oK B AR ASE FH VR4 e R5306) BUE AL, B ks OoE5307) T4, 3bE J5 5 5 2
O b X B AR (AN A OEZER R, 04 (54 ORI R RGBT EZZTE, arLd
W2 2 GOR O N B AR E % T2 — R AR B AR B 54N H o AR (5 PR, 4
72 GuF5406) Sk EBUEH AT ICER IR, I 14 BUB IR CTih5407) B 2.0 % F o oot
B YK R EAR (5401) WK MR (5402) JONTHR (5403)  FEAA I (5404) | PH 25 31 J5 A4 B ()
CNTHR (5405)  FH T Mk 28 S N R 4 (5406) LA ) S3 ALONTHR (5407) L JE 44 kg
%0l (5408) T A PR E MR AR 58 (5409)  BL S 0ol (5410) o 53154
) AN AT LA RT 3% Hb FH SOt R ARARES , 78 )2 2 gOK B IROR R AR A &-) E&F — A48 .
[0348]  EE I, H K53 FI5AM 2 B A 1) B0 AL 9K B AR RT LABE J5 I O il 56, 91 5
BRI B UL T T I 9 2312 26 (2 WoRB137) SRIE il H SEEUE AR, B TR 9K
R ) BT 308 38 70 WL A 126 31 e A (S W 1134) o 1 H. , JE 4R AT DL 78 I 25 9ok B AR 2 Rl
i R SR R (B 240 (S W 9132) , B A2 TR ARG 1 7R ) AR (S LR 131) o A e
AT DA @ e 4 ) A gk LA B AR B/ A K A A s EC RT3 2 B 2 ) PRI CRRERT) (%) AT
TR S .

[0349]  JRI507R HE T A KA B AT CAYTARAE B0k b, 3@ 3 AR V508 7 v 85U AL, FEBE JE M\
SRR B AR AL B A7 SR AR EE 21 o B 5 1) B B A T FLAE 1S BE 05 K B A K
BRAFAEAE Loty b, Bl S5 MR 44 Gl o 2 R IR 8 AR) A e 850 2 A Al DL 1 92 FH &
= T E )\ JZ R AR E SIMWNTAR (s 5121 A fir il i) A B A8 Rk (5 an 3 s 3kt el 4
) B3R AR B AL (5 PR BI2300 T2 o B fd FAGMy Lar 5 ) 58 R R 3 3L 4 . 2%
Ty A FEPRE 1ty DA S A7 ) 5 A 28 5 . (BB 58 8) 1) BUB AR LA T U AR B B T2 20 B AR 8%
AR B JE PR RT3 e s 4610 2.1 i) s PR SR ) VR AR V5 328 P 3R A5 ) 30 21 50nm & B (81l 4, b {8
FA R = 1 AR I AR) AR IR 7R AR SRR A T — MR HE S, RO TE IR RSB
] B AN 30 — 50nm T 35025 A AR 1T BB 25 20 B 45 4R

[0350]  JR1377 H AT DA R 5 38 1 S AR K E B B (JE /N T150nm) 45 2O 4 E
BATAE AT BE R Iz , FERE S AT TR S T A 2 B R (an 5] 7~ 451150 H My 1ar fi55)
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I3 BB SR G B

[0351]  7.7EZb 4 WA AT i 2 7 A1 5 (R4 27 R0 A B A

[0352] ¥ A i B S it 451w DA FH iR FH 25 Mo V2 R AE i A — g 47 20 sl b A 2 i
B X K A Y AT 2ME o DX B TS RT DAAS 21 5 PP A, 451 40 N4 475 20 B 21 4 [A) JBE ¢
(R ARAL T 20 2 Bt IR 21 4 TR L &5 6 (1) R 8 DA ST FLGROK 4R 4 20 2R ) F 48 2% ({97 i
I FHTMWNTHI 9520 fa I EEAT A T 20 AT A BT A VR TR 2 BB 2RI AT A
YLD 2 BB Ja AT , B B B AR — INd& 4720 1.2 318 sk dr i — 42 & il i 2
ABLZT 2R ot P10 ) ot o)t PR AT SRS 2 S5 JEAT o T AR GROK A AR Hp B 50 Bl 4 oK A SR Y — g
VICAZE (1) J7 125 A 3 AR S B 55 0 175 5 S B BICPE SR I 5 AH R SIS R s S AR AR S H
(Rl I e T 3o — i U Y W BB R A 7 v B A i BR R T 9K PR B K A X 5% R 3RS
X G K A B A AN A B 5 S R I AT A S B AR RS BT RN R BiX e T2
XA — RBP4 1) F AL He A e AR B T 2026 (BRIt TIRGVPKE MU MES 75 S
ATAERIA N2, BT . Nakajima,S.Kasamatsu,and Y.Matsuo in European
Journal Solid State Inorganic Chemistry 33,831(1996) ;E.T.Mickelson et al.in
Chem.Phys.Lett.296,188 (1998) and in J.Phys.Chem.B 103,4318(1999) ; A /2Q.Chen et
al.in J.Phys.Chem.B 105,618 (2001) . AT LA Fl T8 44KE (AL A AT AE 0 e 5 i
V.N.Khabasheshu et al.in Accounts of Chemical Research 35,1087-1095 (2002) ;Y.-
P.Sun et al.in Accounts of Chemical Research 35,1096-1104 (2002) ; P &S .Niyogi
et al.in Accounts of Chemical Research 35,1087-1095 (2002) H§iA . K] AixX L& 5y h
(R VE 22 Mg/ T BB GRS B K BE S BT DA A KX 8 77 92 . FH 1 SO0 AR 22 B e 40 K (1) B
it

[0353] {5, F - Hifd — INd& g5 20 PR A 4E 20 B2 (1) 9K A 4 kb 1 4l K 24w DL A e 3
WA BKMEL, Bl an VU5 L0 - F T 90K 40 24 B0 Rl 2 00— Fh g vk 2l 78 ik
22 FAE21500°C R 7 7N A A A It QB IE A 22C0VD) L= A2 CRodk [4] , 1% H6 3L (4] 58 & T 7E
PR AAER R B AR IR O (3 K . K.S.Lau et al.in Nano Letters 3,1701
(2003)) « FHIR B FAAK 22CVD 7 ¥R LU T4 & R S IR )2 B an-a B A0 ) A eire
BT AR LR AE R — INT 47 20X LL B K GoK - 4 1) 45 52 v 1B 7K 93 25 i gk 2
PRI B 95 23 i R R B /K AR R £F 4 20 28 . DR N 4 2 100 58 DU 9 £ 0 iR 78 B A 9K 4F
YER) R G FH b e 21 4 18] L AR 4, B DA T R A8 2 X A J2 ] FH T ARk S LI
YUK LR LS R PR ZE R Inde 2b £

[0354] R UL AIAH G IR |2 T VE N T © @ hr A — Indd g5 s 27 4E A8 45 58 08 OR R 9K 41 4
()T EE 1 DAL AR A — nE& 5 2 B 18] 35 AT 2 4 8] 422 ik , 5 EL AT DLAE A W 3 e 2 fik 1) 155 450
NIRRT 2 R AR — Ind 7 R 20 Be it IR A B g RT DAAT g HLAR g b AE FH 48 2 A
(B 45 ] 25 FEL A o) T 78 A — & 2 R IP) 2 4 TR 450 Y, DIASE El T LA 4 AR ) oK 4 4
U2 FT B 20 26 T M I AT AT R AR e /S o i — g T2 2 Je Fi i — hnde 2b 2k gk 4
Y B A A AR IX MR ZR T AAE T, DL URTE B AR E T, % FLRAED L
77 n) b B T R N ) T ) b 2%

[0355] LR AESCHRH IR T AE 9K A Ak 2 A EAL 2 DR A6 LA R T2 Fh S ) 25 Fil oAy
F771 3 HAX B 77360 DL F T AR B ST G N4 g K AF 4620 25 (LY . Li et al.,
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J.Materials Chemistry 14,527-541(2004)) .iX &6 5L FNSELL L0l B B T 4520 T2 )
WIZHPIRE G120 T ERIHIGCRAS (GT I 2 2 7 R e 20 42 L UL e b 2R 2041 (151 25 23
i) o

[0356] X il iy T FEL G OK A1 4 (9] an B 4 K &) 1) J P T 78 46 2 AR 1K) A& 2 2k il T FH
TZ MR, Gl i 2 TR i 28 GLaT DU TR Y i & & 1, 8k R Ak hndic
Yokl AT RE ) B S T AR R A8 AR FR L B I A 2% T 45

[0357]  [RI AR i BH S it 451 1) 9 oK 41 2 20 25 ] DA AN B AR i P A L 4T 4, BT CAE N i
ghAESE T DA R AR o A L B 2D LB L v o b B R v i B AR &

[0358] i N FL/N IR S5 BTG S5 B A TR At T G R GOK A 4E 2D 261 =1 & U & ) FE Y mT ik HLAR
)77 2 T HL 3 N BN 5 B0 25 B AR AL T e R oK AR 4E 2D 2R B — AR
i 2 AT BLALIE ) 77 200 — BLGNOK A 4ERE 51 1 Bl A 0 25 4 it (el IGRE 30 T B RE I
BT LB , WFERAT S5 2D 261 B ) — A Ml el i R AT 25 I AR LR 4E 2D 261
25 .

[0359] 8. fdf YK LF4E 2D 26 AR AN I B SV LA S 2 A AR S A Y8

[0360]  FH T YK Gi I K 4F 4 n] DL n] e b /e s T2 2 Wi 82 J5 iR B A 5 P IEAL
FE N EL . Rk E 1 B 0T DU B A e 48 B 40 N 1 BE 4 B L FH T 7 & 20 2845 ik
The B T IX 2 H bR B2 o 1% e 40 K 21 4 i 78 771 ] LA ] e b 78 20 2R AR R AT 2 KT
gy AR, R 78 R 80 H H T AR AR B U585 hits T2 B MU , W& 2] 46
FANTR R 5 S A

[0361]  (a) YIREFYELDLL/HAR IR & W)

[0362]  [AI N nE& b 28 mT LA TR FHGN KT 2 1 AR v 2% T AR 0 8 Ak 2 B B L — 2R At ik
(R A B St AR B it 1 P o A B A Pl A2 2 T NS oK 8 20 26 1) 20 R o 3K b 2 FH ) 7 A1)
FEAE N AL NG LA 2025 F 303 (20 25 | 20 28 68 20 ri 75 2 AN &b 2 v th o 7] 285 o A2 Jo 0 ]
DA I A F , DR A e i ol o v A [ S I 2 TP 2R rfb 26

[0363]  mJidk H. 56 Ao () 35 A ML A Ay [l 2 el At o 22 T 58 9 s T ) Il A5 3R & W v e I
(ELA B g A R B SR LiAsFe A B LiN (CF3S02) 2) B #h) A& W2 B 0 5 7
R GLRT LU H A2 T 23R 5 1 SR A 0 S A e M 3 BBl AT = 4 5 ) o mT e ELOC e iR
PRBSC AV [ A H B4 S SR R A IG A N R Y (B T & S E R e v O
r MR AT S R R ) R T AR L R YRR AL O IE AN (poly
(epichloridrin—co—ethylene oxide)) HJHLff T« & WEER 1 JE & (141 JE Je.6.+ 105 JE J26) -
DA S IK G B8 & I T /HaP 0o Ho e ] 3k HAIC I 1 B A Fl e o 0 4% B 4L Eh (RLiC104) BL 2 4
s R0 DR il PR T 38 1) ) 0 T BRIV 4 I R 5 DR M IS X L I o BT B I “Eh b I SRS 7 s
{4 (S.S.Zhang and C.A.Angell,J.Electrochem.Soc.143,4047 (1996)) t4 7]k HAL &R H
THETHEFRE, RO e ML 7355 = 08 R i 1 o e P L DR B8 I S A E
JEFaE MR O (WLiT/Lif4.5-5.5V) .

[0364]  FH T rmrifi 26 B8 R AT 3k HLAR 6 L A o B B 0 TR 8 1A% S P B & 7 3588 G
BT B TR HBEALAS (Fi£1000°C) CaF2.LasMo20g (FE£1580°C 2 ) A1Zr0s/Y203
(F1152000°C) o Ho el ik HARGE ) JoALIA 25 F A B2 Ag T« AgBr FlAgaRb 5. A A [l 25 . fif
Jo P T A B S it A5 1) 6 o 1A S P AR B B T Rt AL FENaf ion L S-PEEK-1.6 (—
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PR AL 5 BE BRI TE) S-PBT (— Fhfisifb SR FFRIE) |, DL S Je T 58 40 I I 58 TR M T i R 2R 2R
FEBK I ) BRI A AR (Bl an R (2,27 — (m—ME 2K 3E) —5,5° - XK FFBRIE]) .

[0365]  (b) H T-#&m SH MM B S |

[0366]  FHT-H& AL AR B S A5 (1) Gl K 21 2 20 28 1 5 H 1A D 8 N 7R S B 2 . T4 e
MR E M Rl 2 R EEE: (D) RS EMEE A2, Q) SFHANESY, M1 (3) FHIER
(R o 1% 2 8 07 AT CLIE i F T A B Es A B3 e sk (1) 25 b 28 0 7 V08 0 B gl oK 41 4k 2
2, it (a) 457 S B (1 a2 Ji sntt g 1 £ 2755 -5 58 DA 40 0l 1) ol 5 FL T SRR i i 5%
ML % < i P I R AR FL % L DA S B TR 0 i 2 R ) B W %) vl 2o e DA i i) > (o) F T3
HE 20 28 1) H AL 2 0 3 (91 4n R i Bk s 1 F Ak 22 SR G DA R SR A ) W DL K & B
BE) UL IR O v (B a0 4 @ AR R B TV S R S el T = B T
IR BE & /BT B RSN R IE R B E B & B S RE E) A&z 2
TRGUK A YLD 2 (1) T L G LR & P B HE BN AR BCRCY 3R 2R i L SR Ik gt SR gy i 2RI
% (polyphenylene) MIZET7 3. LM%k (polyarylvinylenes) o 2 Hlid & D0k St 41
S R EWIH A % 2%, T AEH inHandbook of Conducting Polymers,Second Edition,
Eds.T.A.Skotheim et al. (Marcel Dekker,New York,1998) tHiHfTHiiA .

[0367] W[ LA FHER 4 NIA & NIA BRI & sp® A4 (R RETR A sp” Mlsp 2440 1K %)
(e A I8 Pk, IR EATTRT DARE 48 2% Tt 9K 4 4k 20 8 KK T2 2R ALk AR:
P o X e 4 2 1 U B2 % B R 78 5 F G oK A 4R 20 4 v] ik H A de b/ CVD T 22 83 3 H
FRELARAN R A BE AT 1357 1 DA P [ s S NSRS I W DA T AE2b 2 R i sl N 356
X A 2 B 8 55 7E (@) ALE.Ringwood , Australian Patent W08807409 (1988)
(b)Y.S.Ko et al.,J.of Materials Research 36,No.2,469-475(2001) 1 (c) J.Qian et
al.,J.Mat.Sci.17,2153-2160 (2002) H {#ik .

[0368]  Xf T-Hk 4K £f- 4k , AL AN A S UTAR (P2 L F Ak 27 B0l ok 7% ksl i) JG He vl
TAEGRKET Y 2 18] A S oK £F 4E 2 26 AL e bRl 1) i 3 (IR AR HL 0 ) B3 o f Utk 42 )
HT#RERKRTHE 78R4 E &M AEA. Javey, J.6uo,Q.Wang, M. Lunstrom, and
H.J.Dai in Nature 424,654-657 (2003) Hiiik . wJ LA K F i i W Wit S0 i A A K R 42 1)
PRI, DL /ML B B 41 K 8 42 bl BH e A 44 K & 2 TR BHL BT

[0369]  (c) L5t EW)

[0370]  H THEnItLi Rk §ili& 2 8 5 & Y nts 20 8 AR 18 B 97 20 26 1 58 & W s In sl 4
18558 LI R AR HEPU AT 2K % (poly (phenylene tetrapthalamide)) ZUAH g O
Kevlar® fiTwaron®) . Z0F 8 I XM (PBO) « Je e AR — HR 4 —BE 5
ME R FE IR MR SR A G R OR O TR R BA R DA S22 2 Ja it i e R . v T T o 28
IR B W X LA (1) PR A A T A B ST 451

(03711 W] #h Ay ffe A 1l o i vy B v 5 P R0 1) 56 W mT DA T e b AE s B E& B A IR A
BUENYNK A LE LD B v 53 il AR TR TN i () D A8 AL IR IR e [t I 3k — 2P AE 1
PEINEE o A A SR G ) DL A8 I8 g oK 41 4k 20 42 52 7k J 10 [R] B SEBI . 15K TR AR
AR 2 /D ER o o i RE IR S B AR i U R T P AR R T/ AR 2D A
TR0 AR T R sk AR I AR Sl I A2 1 20 2 S IR o 5 R DA AR A T AR i A ot (50 7 B
RNIE NG B gK A4E2) 2k = (RS BOR AR IR S BUE AL, PR R = 48 B2 v e AN 1 22 1 R
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i 24 i SO0 1) SR A 2T 4 A 1 e

(03721 g F+far Ao FH T oo I Jo 3R D R 53 A A o AR Y 00 Jor 0 R P ) EE 24P, DA B
FEARPIR LT YR Lb LR R AR L 45 R, g P g5 20 e U T T AL 2 2 B & i mT s B
R

[0373]  FIF 7~ A BEHE I S5 H A R OC Heo F T M i 25 A L i 2 2 ) EE A ) 52 2
TR A WY ST A9 ) R 0 oK 20 2R AN o IX BB 25 K 5B S ) mT ik HLAC e 2 Bk — i &
Yo IX et — B G YA UL R L2 i, X T2 kA @B Bt NE R4k
BRI BE 21 AL 5 G K 2T e 20 2R KT 51 L BRI oK 2T YRR AN G K 2T 2 20 2 93 =5 (1 K5 471 v 14
ANUETEH 0 i o

[0374] =4 F T Zh a8 I, GAOK T HERR VLI R 17 9 R ARTAT - BE R R 1, 9] G 3 T 4 49 B
AL B R Sh A R T o Pk B e, IX S AR AR 2 A AR A B 5 1) b S s
2 T 4k (R] ik HL DR 3t A0 A S W) SR 9] FF) A SR 21 4 D 28 BN KB D 20) BRAE . g
& L2 UE AR 2 R TR 3R AT

(03751 i FHAS e W 1 40 K 8 ARORN D 2 I Jli Btk — T 26 W mT L SAUL T 1 ik — B il 5 2
IS GEBAR IR EAT , IF 7T LAR PSSR 51 a0 =) 3 S8 A OR3P B AR L 5 771 7l ik HL
DU FH T 3873 g AR R — ok ) 30045 010 225 Jo s o FO A s P PR ARSI 58 7R3 4 i AT AS 45k
RN SEAURE KL o

[0376]  SAHFA 20 B RT LR e s S, 491 n A5 IR AR AR 9 U ey« WT DA AR
MZ AW G A SAREE D BRI 25 18] AL R g

[0377] () B &WAAERE SN H

[0378] 7R A6 AN27 Hh B i 1) ve A AN 47 58 5 A 49 RE S AT 22 P S o AR i BN AE BEFRAIE 17 1Y)

2 5 E Ak 5 B AT 5 T AR R AT R R T s Al s AR R BHIL ) My lar® fi
Kapton®/#j~160MPa/ (g/cm”) (Z .D.E.Edwards et al.,High Performance Polymers

16,277 (2004) ) LA 2 FH-T-#8 m o AR (~125MPa/ (g/cm®) ) FER& 4 (—~250MPa/ (g/cm®) )
1) o PS5 A L BB vy

[0379] AU BHYNK LR HEAR iy FNZD 2R 1) vy o B2 3 B AL a2k 17 FRASE = A 958 FH 1 B B I L K FH
ML i 3% AN ] AR S5 R RAT A R AR 2 TRAT 88 VR B SOR Y (B S T S
BRVHE R A 0) (B i < DL e g g () o o] A T 25 1) A e ZE 3 ) 45 v AR i 4 1)
(48 FH o A DN A8 RSBl SRR B AR B 78, mT DA FH 45 40 42 i 7k S5 e A WL OK 55 2 T 4i K
BRI DL A TR E I i 200 .

[0380] iy IR D 2 R AT LA AT a2 8 o 451 40 , A D B ST A5 1) 5 [) 4K 2R 4ER (2 o
#1128 F1 ] 27) WT LA AT it )2 B A — A2 DA AR IR SR A M, fE RS M TR A G AR R A
FEIF ) K A4 5E W) 77 7)o S B b, J2 B AR S A B A K £F 4Rl T DL 2 B DL A X6 T T
(RIAR ) 77 In) B 2 Im) PR sm FE I JZ B i A 14

[0381] gl K4F 4 20 2k Bt v] DA A e b0 35 55 — DI RE AR SR A o 1 U, 2 33 Bk 7B A
BEAT T PR AR B B 5 B JBE v B2 K &5 A NS 3l SR 5 R ) SR T IE T M IX MR iR Bl
) BT YKL YE ) G540 B G & KA 4E LD e B K A Al AT 240, DL S B AT R .
BIEAREGY . & UL S B 2 G 7RI BE SR R K 20 25 | s R 0 SR AR o R 3 v e i A
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M.

[0382] A Dyt 9 oK 5 AR P LA i e 000 o P56 0o L O e L K BRI K My Lar (1R 558 5, T
DAIZ L8Rl 40 K AU 90 7 B2 FIAE A BH I o B 2R 0l DK 3838 1) 26 B W I 3G 45 2 W 1, H
AN LGl 1 AR (5 EE50nm) A AR EFAERR , LA % T4 28w ARCRT DA 5 1 9 7
[0383] X Fofrbi Bl A e B SIC ot 91 1) J2 45 2 (R AR AT A Al e J= B L T 0 A2 T A T Y s
(7] = AR 95 P A BH IR o 2909 K77 14 10 S5 20 e R0 AR 5 0 A BT 2 PR A 0l A Y T B AR ) A
R AR GROREAT BT AN (7] A 2 o AR X SRR ) 2 i) PR P54t a4 o

[0384]  RLIHARLFYERR AR ZF Y 2D 2 il AL (A E IR BRI Hy 3] 5 8 T i A2 m]
LI o X FAEIER A B A H T BRI B B 51 S5 2 IR 3T T e R 47 0 45 R A ek P g
Al 41 o £ESCHR A AT FH T XA B T LT R 205 o — FhSE R (B4 & @AMy lar) Sl
FHAE S B R 23 1 K i (R E N R 2SR B

[0385]  FHF-FEIMAR A WL A AT e HAR e #y i 0 A = T A iR S 2 A 2=
PR RO o X 28 = A& B WU AR B = F 2 0 A Rl HLAR et F120° 9 K157,
111y HLSBHIA A FE A A e (1 B izt 2 D2 34

[0386]  EARAURE M AT LAANTRTE 5= B it H - RS, 5 {E & T I I ) A& AR 4K £
PR i S S 5 K AT DA R OB T R U R BT v SO A R AR AT SERR R BRI
AR v SRR U 2 PT DA AT e s S BB AR R, 91 A SR S B i IR

[0387] Bk 40 KB AR AN T B 4K 1) 977 23 1) v o B8 A B vl SE B W) B R A5 e AT TRT
LA S e A AW BB AE e AR b, i 3] DA AT e st A T3 i A% R s i R F5 - 56 iR
JIRNEE FRAEAE 24T N 0 AR SR AT FH TR UK ST YRR K 2T 4R 7 L ANl oK 21 4 2b 24
254 B R AR R A vh K U5 vR AT LR T4 SR g e R v A (R AR £ T ik o

[0388] XN LA IE RT L SR VFHE N A, 1 AN 25 & BB 50 2 5 1) (RLAEB 5 g5 2 )
B D) E1F B AL e AR K2 e BA R T ABREAT BAT S 0B 37 9K 20 26 ARFIZR
Py v S B AN IR AT DA 2% RS2 451 2 P 3 P R A (i TR R R
AT B ANAN R 2 rp i B R AR R R A AR AN )

(03891 9. Jn3&ghoKEfgEeb 2k AR s 5 = B LT 4 L1

(03901 A< Y S Jta 51 (1 in i B AV U AL I 9K 20 2 T DL R] ik 5 4R & 239
i, LA & 1 AR SUE LR AL 55 e oK 2 e 20 28 mT Sl A AR 14 A e 2Ry
PERI S5 H o ] AA IR 2% R & o B, N 4K A8 20 2] AR A AE AR SR 2R (1)
WL 9T A R AR UE ) AR BTN, BCE e oK £F 420 4 mT DL T4 SR 4G
2, DLAR ey 2 AF IR HUBCRF VE o 45 3 i IN4@ 9hoR 21 4 2 2 A0 45 21 48 AR L& BV I 14
PR U AR AE T, IR LEARGUG LI n] LA S Bk T N4 G0 K 21 25 (1 | % b (10 S L oo 1 o AR A0
A4l LU RT3 A5 P st K R AR (1157 273 (transverse penetration) Z J&[H)
FE ORI

(03911 7 BH s Jih 491 ) 3¢ L A K £ A AR AT L AT 308 1 D/ e v 977 2R 20 28 R e Ui i A i
BErR AR BRI IR B AR AR TS UL, A MR 45 R 215 B Ju i i 97 S 2D 20 AAS e B S i
I AR ET YRR B J2= 07 o

[0392] Wi 2L 27 Yl MZb 2 m] DL AT ik L 58 nd 1) 5 L AR oK £ 4 20 2 iR ey sXn e , DL
fLr Z8 A H B R R o o L g i 9ok £ 4 2b £ mT DL ATk A A T AR g b £k
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RO Y 25 KA I AR F1 5 M) IR A& Gtk R 21 AE RN 2D 2 s I X Fh o7 VA FE X% e B0
eSO I D RS 20 i AT

[0393]  /RHI537~ 1 FHT- ik P AAS [ £F AE A R A1 45 2 A W00 56 T Inde i 75 v, —
B FHRUKE T 55— P e 36 i A G 2T E R AT 4E o o HL, BoRBR T E e 2 2
() T b 150 B A8 G A AR 41 4 5T FL R K £F 4R 1K 7 3 < e Ak, s 451 H an e 5 4% FH 44
G AT i RN 2P 2 o B il AL AR AT SR S Y AN 2T 4 ) SR AR (8 G 3 1 3R A A
BER ORI TG40 B YEZ M, - 153 BT LU TG R S8/ KR EE 59 2,
Horp, 2 B ALK IR & Wil i PR N # i & B 20 2 b B R 1 4E B 22 TR e BB
(1 o Zos Il AR/ K E S E &Y, 22 -G E S8 FHRGI450) J7 15 47 T 44
KA TE ) J7 1) NB G HES ) R 32K SE il , JF g DAA it b S50 B 20 42 . 5 28 el T A [
TE Lol b PR R JBR (KA 21 4 7 I AE T J 7 0] b AR B N R I (RR H8 4 FEE 1K U7 1)) Bl 464
G AT YL R A AT 4L B T H R ANK LT 4 R I AE N4 2 B 6T |

[0394]  FHT- 2 Ff B FH ) 2338 45 7 ] LU B G D4 9 oK 41 4k 20 e A 0 o BB AN &2 2 Bl 3
VR BN LR e 5 2D 2R B AT YL P DA RE B 2 2k A 2 9 & v ) 3 L D4 oK 21 4
2h 2k, LLHL R B S I NS 9K 4R 4E 2D 28 mT DL AT e i i IR S 4 5 91 2 slE R iR H S
HL AR G K A 4E 20 26 1 95 2R s T % B A8 0 2, SRR 291X 26 S 2D 2 (DLakE 90 15 25 24
vt 25 fHH AH ST IR AN R e fil) o B3, SR ISR R LT 4E L 2 rT LA 50 fRix L T,
2P LRI A8 5 2D 2 BRAT AE R LL BRI AR, AT BB NAE S5 23 EAR T 1K) T H 9K 21 4E 2D
LR O T MIH S R4S R QUK LD 4 T e 1A B KT B 1 H 1), F L 9K £F 4
2p A P A AT ik HARIGAE LS J7 245 G B R A A 2D 2 IR e A 1 20 SR V) B4R 2 T FL
KEFHELD A L) BLACH 2 /D51 .

[0395]  [&]4075 H AE S50 = filid () 20 e, HAE R T INde i) T2 A& 90KE iy 584
Yt X FNAAF AL R G55 T B SRR B 5T AR o 54, B 4N oK 4T 4E 150 7T A
PR T HL A 20 4 S A T 7 1 L S T R Ry T AR B A AR AR, 45 AW
HE/J.

[0396] 7R i ik [ 25 5 VAT M UG oK £ 4 20 25 i 5 il i 2 Ji5 , v DLd I 45 F oA H
T ER I I A K A B B AR ET4E (BR O 4 B 9K 21 4E) ] ke b 45 & 380 [E 25 97 231 9N
KA YE2D 2 Al RN o — 252 18 Ik 0 T 6 110 4% i g (1) AR LS I ke A0 77 A 70 V78 Ik A
TR B BT CVDIY AR K o g — P 7 v A2 T PE 5 B A K 41 4E ¥ CVD AR K S A #7342 s —
A HRIS AL 7 o 3K L8 T7 50 H AT T [ A G 2R RGN E B iy b 4, I BRI
A HTFAE R AOKE [ CVDAE K (1) 4 B K 41 4

(03971 H1 T K5 CVDAE K [ N K BRIV 0 28 T OV 1) 9K AR s ANZD 2, W LAJE A
(1) 53 A5 % S5 A AL FE NGR4T AE K I AR A 4E K EF4E R DL
SR B GNK LT LE L AT o AT A MRS I Ml B 48 K 21 4 75 T 21 30 R 20 245 B Ay 15 21 — 224
R XA RS SRR T FL R S

[0398] W3, BN AR LF4E ] LI & F T AE Rt B8 AR I TR BN AR BRI g T2
B A B St 1] () TR G oK A1 4R - A 850, GoK A GO o E A I, R R AL e i g
Al ] DL T 7 3 98 T2 1B SR TS GRoR 4T 4E AR , F LI P SORTE T IE 40K AR
7 2 30nmi JCHA H .
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[0399]  10. g KEFYELb 2k iy IR 1) )37

[0400]  (a) &34 &b B H

(04011 MAAR & W SIZ il 51 (1 S e 15 21 04 T BORH 9K B b R R JE L o] FH T 9K
LRI LA, DUVE RN 4B = 4 g7 20 (BR800 H i 3ek 2 5oy - - ERk
A BN R IRE Ik A5 FH A 5 BH (1) 125 mT DA &5 G s ot B R v ) B 15 31 v S AR R S 1 B
LR NP 2R AR (IAHCK) EE AL G2 45 2 20 26 R0 DL AT H00E AN B 3G 9 K 8 1R i B 4 ke k4
Z/N0F5RL

[0402] & FHL I IR AR L 42D 4 n] MR e, HomT LA A TR 95 23 51 T 4%
o 1 B RN R O 91 G0 % T 5 o S A BRI 7 B At/ b Y B A2 B A5 B L A
J HH 5 25 3 BRI R B AR I A 2 B AR 5 B o R IR Rl R 2R #e s ] DL AR | 545K
ZAHE] L BR T GOKRAF YLD e R Ze v AR NEREE AR G120 N

[0403]  54b, FHL B INERGIOR A 4E 20 28 ml DU L A T R 25 2400 (UL &5 T8
ik $22 2 1T 2 FH 849 25 23 ) ) s I AR 5 A7 Pl 75 149 K TR AR 7 2 R 471 o oK £ 4 2D 25 ] L i
BRgi 4 TR 0 22 70 R, X B 27 7 JXURT DA A7 B b A2 6 T 5 SR K 9K 4T 4 2 2k 2 a1 I 22 s Ak
AR Ak L SR A o IR B 5T AT 3k LA e A7 T 28 /0 K AR IEAS FI gk 4 i 2 2k (19 n 2 28
RIERL, i E AR — B BRI LT YLD £R) 2 18] A K LT Y20 2 b 8k o 16 2 AR Ak T DL ZE 44
KEF Y2 28 21 285 1) 25 2L b 2 BT B2 S o (H A , Bk RO AR AL 7 ) AT 3 HLAR i 3th 5 2D 26 K
J5 M IEAS , ¢ H T e HAR % Hh 7 58 25 235 2 J5 SEIAR AL D B8 o AR Ak 5 1) BT DA AT g 7
YR LT YE 2D 2810 1 T P B 5 T T IR A o (H A, SRRl Ak T 1) AT 3 HL A 2 1 5 475 4 7 T
[ IEAZ , B R i 23 o2 AR I 1, T -5 45 235 1 ey 3~ T IE A2

[0404] KH TN &8 T LA KE DAL v LSt EZE R Thae R E AN
BRI BB UL AR AT e 2 L 25 25 B & FL i 8 o AR BH IR 35 58 B W FRIMWNT 20 28 £ 3t
THTNENIA K 9K E 21 4E (R.H.Baughman,A.A.Zakhidov,and W.A.de Heer,Science
297,787-792 (2002) ) [ A A5 1 58 BE , 10 A 58 S IIMWNT 2D 2R 341t 1 Lb T shilig 2R 4 2
HH 25 8 PR B 25 5 23 I SWNT/PVAST 4 (A.B.Dalton et al.,Nature 423,703 (2003)) /& 1004%
HORS R

[0405] sz Wt A i BH S it 9] A 7~ HH PR oK 2 B B 98 220 42 IO JE RN T3 6 5L R W 4 )
RIS TT DL RE , DA S BARG Be (1 an i 4 oK 87) i 2R 300 HA 1) vy 5 FL A S AR O B S it A 7y 20 2
FR AT CAA FH R R AR B 15 21 Ha 422 Ao R B 3% 7R 325 IR FDEG m) WL RS AR AL R . BT 75 BB I S
HE, EEL AR T DL R N S BB, 9 R B B L RO R 2 CHALRTEALI) L K FH RE
AT UIHEE B B B OO AR e TR RS T R SR B T I R AR R R
B FIUITTO CEREGAEALYD) 1) T HE AR TR 25 I AR 22 , 5 H S P sl 4E 05 5 51 o AR BH S 451
THER T I g

[0406]  HH P Rk ALARE 9 I i BB A L DA R xst Bl 4T 465 1T 5 500000 36 S 1 (AT AT R AT
HEBLRE S A3 AR R B S InER 20 28 20 18 A T H T 95 200 I R AR T 0% o AR R B 5E
Tt 45 1 i FT IR BT B« (a) $EAE S — T Ak ¥ & T H IS 9K AR 4 20 2% (B 9K
IR LR) G230, (b) BB —FF sk i 25— IEHE , (o) BIME SR P S fil sk iy ARk gk
AT EE B RE, (d) BRI Mt 638 1K 7775 T F 25 — AN 38 I S fi sk 2 [a] 1) B 42
B R B T (DL SR — ANEE i e 2 0] T L) AR R, DL K (e) 4t NG 3d & 718 7
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B P Ok R T RS I 2E .

[0407]  7E T IX FhBaE AL o B — MR SE Tt 51, o R I INES 9K A e b B AN —
i, YT R X IR B AR ZE — I 5% il Sk (1) 5 3R T XS 1 47
B A BRI (Bl N2 g1 230 A G MIEM 45 g A 4l b 4) 538 — R
TH] B 5 o 268 A BN AN AR 28 — T S fi S RN 28 — 5 i 3R T 2 1R 19358 0 ] f 2 ik X 3k b 4iE
fift, AT AL 5 I 5 SR 1E A8 Jt ) s 748 28— o< ik Sk A0 38 — G v 3R T 2 A 4 it P 42
fish o b 28 — T L SR AT DA B8 O O Sk o B L e ) R BRI AR BT 2R i A T DA It 38 —
5 H SR TH AR B8 — AN EE I oCfh =k 2 (A0 34T IR e B ik, DA TR I 6 O fi Sk 2 ] $i 4L v 12
1B AEM G — 1B LA S 85 T Il Sk v DU B S 35— 1 Sl Sk 1 [R) — 45 2 1 T L IX 3k
[0408] DL bEJFIcH ) T 7 25 vh 2 — Bl 3 AT DL A o [ A A 2 ) L AN
KA YER B 5 AR « QK LT GEA B 40 B G K 2R 4 mT ik B G b & Bk g oK, I
HIX EE B 4 KA AR AR B 73 AT 3t B AL o IR A9 K 8 ARAT 21 o 1 T F G OK 1 R AR AR 4
AJ DA AT 3% b B 26 2 4 20 1) 55— 2 23 SR T o X R s 1) Ak 2 5 AR A G A 4
HEAUIR S A, JE I 2 Tt L PR AR GE AR BT H2 ' 2733 B IR o 3K Fhoie 2733 B N T 9 T ik
g7 23 i A UL it fe R B L E 2

(04091  fH T JCH AT H T H 745 230 BB H T 2R AU AT R 45, Inds gk &
Y 2b 2 v] LR B X L g 5 R I AR 40 3 28 40, AR B 1) 3 AR 4ok 41 4k 20 28 v DAL
VEAL IR AR AN VR 7 28 BB G e A (130 &0 — AR AR YD) R 2R X B g g oK 41 4k
2p 2k, JUH R ISR K B P 28, i LA E HT°E.R. Post % AFEIBM Systems Journal 39,
840-860 (2000) H ik (1) FL 1 27 2t B H AL 42 5 4, 3F H T LR SR ik ML 42 =
LR X SE IS 9K LT Y 2D 28 7= A B 451

[0410] A< BH St 451 ) n & 20 26 mT LA AT il i BB 2R TE U ET Velero® , 7 ji i i
FE 2 THT B8 5 2 Ak 1) . 7 B 3% S 2R T 2 [A) 2 AL 7 A B 5 AT ) LA o A — AN R BH S it
B, InEE g K £F 2 20 28 78 UG i 3 T 80 B 3 1) 9 4 2 e v 4 1t ) P 2 BB DG e 3 T
R I S B R DA A5 G A PRI 5 24 KA R 25 4 PR G K T 4 2 28 8 T AR AR AR 2R T ), 4
KA Y 20 25 58 M A5 4 R P o B, 16 e By ] L2 G K 2T 4 20 28 11 551 W 286 ], 1% 2 28 ] i 1)
REWMBIE, Hlund i NREEMERBER GVEEER SRR A X P A indd
PR L AL 2D 4 T e B I I b V22 o A8 5 9 B s 1R 8 (806 0 77 A 1 6 W1 A ) DL
(10558 5 T v I B A K 1 4 20 25, AT DA DI E 3 T -2 () 43 B0 AR i AR I L3 , IX R DL
K B R = B R (T IRKE RS WA 2 BRI S 3AGE) o 2R IL
TCL 3 TR (140 A 0 A2 R S, DU 79 1 DTG PR 3 T -2 ] () LA 0% 42 ] AR b P % 82 , X v DA FH T4
WIH T2 S I R 2 o 534, T DATE PR AN DG 0 2 T b 36 plt s P 4 el ANy (BTSSR0 4)
I 2, (1S UL IC 2 35 BN [ o 55 95 AN R 10 o 1 L, B /NAG 24 1 78 HE R K 47 4 20 28 AR
RS, X POERER I (97 2R 5 B 44 1= BenT DU T3 i S FH R 100 TR & 4 F o Xt
TIXFERI N, B, 20 2 26 Pl v] DA [i] 5 7 ] 44 58 S W el Ja@ v, ELAEDGE ) 8188 o] DAAE &%
FRA] e R AT — Fhrp G 21077 AR TX S RG] an e | e W B SS 4 NI ik 3Rl 4
J& o

(04111 (b) =T 4500 H T84 LA FHF MIEE FI R InE@ g K 21 4 20 28 F il H T2 1 1) 3
‘BT
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[0412] AU BRI IN4R G K A e 2b Ze/E i 1 28 4F OUH 2 197 24 b B L 128 4F) (1)
2R B TR BR R (1) s S B ATUBR AT S DL K 5 f 1 R 243503 2D B IS %) F P 1) O
R, (2) b M BB R U 2D 2R B R IR BT RE T (3) T s tH ) 20K 4 g oK £ 4
P LRFT MU AN 78 22, DA e (4) BT T AR BA STt 491 S R 1 25 P4z g o SR A 4
JBAK A YE

[0413]  HH B ARG R INEE PR A 4E 20 42 v] UL IR B S48 40 FH T WAk i 8 & 3 42, 1X
e 2h 28 51 B KB 2 MoSe-« Tx (FEF x7E 24 . 5162 [8]) 12X K 4T 4 . NbsSnil 44 \MgB2
Tk LA 239K 1% 3 7 AR 2 F145 25 Bk R Mg BoiB T4 () g oK £F 4 JE HAR 1B 1R H
T T ) A R B S A 1) IR g oK A G 20 2 1 A A K £F4E (see Y. Wu et al.,Advanced
Materials 13,1487 (2001) , Hrifiid 1 i i i 51 4 BAIK L B Mg 728 U MR A2 KB -
MgBa N K £8) o 18 FH A i BH S i 9] 14 777 95 PR 4 Ak 2 I Al K 2 4 20 286 1) vy o 52 R s 9 2 DA
JOX e zb 2 rh YRR A 4 2[R K 2 B L B

[0414] B IR A T B STt ) 1) 3 B VAR A 1 WA 2D 2K R I F AR 4 1) T AR I A AR AL
X 0] DA 258 T 9K 4 4E 20 £ it F 1 2 44 - AR U B N AE R AR w] LU - 9K
e 2D B AT AR A I ) FLE R RV

[0415] AR B N 56— S8 BH St Rk R 228 T 45 1 e - #2F , DR R A R &5 45 4 F T i
otk — P TR R T A RB ), HonT LUR 2 & B AR v 4 GF HonT ik, 25 A
) o7 B AL A B AL 22 0) , AR AR o 7 S TR AR U (] B 53 ] 2% oo A4 Bl 75 1 1 224k
DURR RSB AL o B RE 77 o X L B RAL TR L I B BRRS [R (1) 77 5 AT LU T B i 8l 22 i 20
4, 3 N T s s L B 7 XA B s i 20 22 . 1 B, B H & F FIE R4, IR e IX
B BRI URR L IO BYRE B 19 77 v o] DAL $5 K 4T 45 1) 2D 42 B 2D 2 21 A 2 5 31 A4k L 2%
AT B AR AR VR TR BRI SRR L S A L B S BOR A R TR H A S A
B R BB AL 22 R A 1 264

[0416] 33X LAk 2 1) A i B STt 491w DA Je ik Sy ] 6 1 XU 20 26 ] 12 mp 1) B i 20 28 3F
TR, Hoh 20 B rh B R AT S5 X L AR 4E 0 R AT 45 XK B A =i 1S 2 % B o B T b %5 1
2, A YRR FT 25 DXS0RE LU AR T 45 20 2 X 3805 I dfE LA R A L 28 B SE B B & - i, ik
PRIV 12 0GR AT L2 T e BB 20 42 X i R 18 B A 274, B mT DA F 7
X AYB 3 20 28 X 3 S I L R 1 23R (9 il ot A 2 B Al 2 45 A B0 TR AR VR B
R T A OR) B R IEE XIS G R B T2 2 J5 , v DA AT ikt % o i 4%
RS

[0417]  XTEI12094F M 2R B, N4 A1 L4745 (overhand knot) BRI 2 £k B
(1202) &b Z5 AT (1203) AEANZE H 1T (1204) A LA R 45 B4R (1201) o B AR 2b 2 RO 4 4t
TR F T IR B X 385 03 AN S SR DX 380 22 & BT HE IR AN 5 RN & 1) JHL 2 X3 72 1Y) s 25
YK (stray nanotube) A LART Gt F AL 27 77 v (] dnid it A5 20 2R3 ik BH O BB - tn AR
FE 37 S IR 8 FH 5 2 3K Al 29 4 oK A 1) %55 R T DA e L A B B 2 A 2 (B4 3 3
YA LT YE W R0 A 22 Ab B 5 20 2 1) AN [R] X33 Hh e 43 b 188 R o SR Ak 34 1) 7 457 451
T INEE G KL At 20 2 FIRHRE 2 T 5 FL 2 1] R B 4 DA S g g K £ 4E 20 26 1 ke 75 Ab 2R (RT3
LA e M AE X 20 22 it Nk J78)) o 3% Ak 2 Ab B 7S ) S AL R HR ) A B | S B TSR AL
AIFGR KR 7R S SR I AL, DL SR TR AL (GX AT BAAE fo SRk i i AR K %) .
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[0418] S5 0T LLHH 2451 FH T 97 23T B B 732K B o T T B 45 1 2R Y Bk 4 78 A
38 P R B RS AR VE o AT 4500 T 249 T 5K FEAN KA H 20 46 46 2 AL/ INI (1) 55 423 N FH 72
AT LAY o 76 77 2 BT 25 1 KORBE R RS 0, AT LS 4 a8 0S8 B i B & B FoR
TS, Blanst 23 g AR SS , FomT DUBE f5 5k 55 21 8 FH B /R R L

[0419]  FHEZPL (B WAR G K L0 28) I FT 45 IR FT 45 41 4 X 380 5 e Mk 22 0138 ] DL A
TOCHN o —FhT7 5 72 Tt I FE He IOk h R o B AR T 10 B R Bk b 5 72 310 5 DL P2 AR AR S ) AR A B
7E 58 BPUi B A 4 X 38 772 A F A I 78 K 2D BRI 3T 45 DXI0Rs — M bb R 3T 45 X S8R
A v ) U, I DA 2 0 F S RIS, AR AT 4 DX IR AR X T AT 46 20 4 X Sk R 1 T
fe i o 53— J7 1T, AT LA FH AR 4E ) 5 S FLBR B (porosity) B ARTT 45 X S8Rl 3% b 24 5, [l
B v AL FE R AT &5 X 33 R 5 AT T 4T S5 1 2D 22 X8, b/ 17 328 482 . o 08 SO T e et 2
VAR

[0420] 4T 45 B INAE YR 20 LAt H X se 2b 28 iy e 3 I, Fovp — 254 | B » 5 Bk
FAIPFT G5 ) INTE 9K 2 e 20 2 AR a0k T e £ B2, 491 o e v 41 2 3 37 9T 25 10 45 (B
REER T (knot factor)) AMETS EATE TSGR LD L8 e R ES .

(04211 2 BH S i 5] FA) 909 K 2 o 2 28 ] DL RT 30 7 K X L8 20 2 25 6 21 95 23 2 AT R
Z AR, LR SR & SR B S X 38 Z 1 S A0 a] DL R B AT —Fb 1)
un (a) A FREZI OB 207732, (b) Wi s: B, 803 (o) WOBETRITT 4 X 77 AT 1k
HAtkth ds 2 A~ 208, Bl LLS &M A JI B AL G T7Ed A B an)'s 2R 6 8+
WiFEFREWIRNL K115 EHE RS LD TR B B sl e i B i SO B RS 1
oL

[0422] AT LICR 7 vkA8 H S 2D 2645 0 5 2R ThRE 284 (B dn e 7385 ) 1) B . I 28 Ty
T DA FH a8 e A e BH ST A (1) 07 VA Re 5 A BB Bl /N ELAR () T FRL 20 2 R AR B RS T T )
B B SR SR S T RE J7 DA SR 9 23 AN [R K BE 2D 2R AR I 48 2 1R RE 7 o A FTZ IR %
N7 B AR TR 7K 7784k Bl (B JH B8 1Y) T L8200 8 FmT B Y H e H AH 2 RN I 4, mT L adE
ARG S BT &8 AR T R g5 240 b B A 2EThrg a4 (Bl an s AR S 7)) 167w
B T N ThRE AR (5 a0 AR TR L 0 ) SR X I R R, IR L D e A A
AT DL MCIRL R 28 A 40 22 T VAR (1) 43 BROPE I e o 42 5 Ak B AR 25 2 95 230 b o oo 160152 5 AT
B H I ZRT 4 2 5 S NS K EF 4E 20 2% L e 1602 F BT A ZRAl e ) fL e T30
He 2R LR AT BE AN 2 £

[0423] SR JGEEC Spk F T 8 7300 A 2028 3P 1 A s il 34k b, & B % 4 J8 2%
(R38R (Z2 K. D. Schatz, EH % FINo. 6,780,696 T.D.Credelles A, £ EH L FNo.6,
731,353:J.S.Smith%% N, £ E £ FNo.6,623,579and 3 [H 4 FNo. 6,527,964 ;M. A. Hadley
N, FKE L HNo.6,590,346;6.W.Gengel , FEH L FINo.6,417,025)  dbILA AR Z T 7]
FTAEA R B St 9 _F 3Rt AR A aZ St ol 95 2R i R IS @k e 4 20 4 5 e i
U R — R T2 TR B A 25 T SUR R 1 H T8 R o I AR AR 1 - A
TR T AT RS REERED A A2 15 T B BV S AR N 50K IS 28 e
FHIX S FNAH ST VA LAAE K AR e 2D 28 A 3 A 38R 95 23 B DhRe a1k (5 00 i A
A [n] 2% o) < TR R HLE

[0424]  (c) S2k i H
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[0425]  YoREF4E 228 nT DL RAE S 28, JUH R Be 8 K O LI R 26 BRATK B INER 2D 28,
I A T M = il B 7R X e 20 28558 T A% i L TR o FH o X S IR R A K B 2b 4 3R
AR i v B AR A B m R AR e I DL A & S EUN B R AU T IE R K
IO o X G AR G K A 4 20 20 1) 1 B 5 R vy LA B mT LUK ol P T G o e ) B A
FLR L S 3 0T CAF T 3 A R A 28 32 (R UBR I a2 A6 FH 80 R 6 & ] e B F A 491
VERBN ST ERAE AR A 25 IR 245 RN SATLI 26 P8 , DL % FH T 45 6 B9 23 P 1) 1%
BHE.

[0426]  my DL 5 AT H 044 (B4R IR ARE) FT 4 B2 e T gk AT 20 28 2 ) B 20 28 A
MBS TR

[0427]  (d) FE Ak 22 B 7 FH — RO 20 9 L 25 F Yt L R s o s JUTL ) Rl 5038 0 )
[0428] P T INE& AR 27 4 1Y) 75 o] S FLI RS R AR S0 Bz IR eE TR 2 g 20 28 (491l fin
FRIRGRE LD L8, 15 AR VB IE 2 BT A2 J5) B S X S g 2b 46 n] AR T 20 4%
P00 EEL A 27 2 R L A, T e 2 e ) P 5 U2 R Ty N VR B L AR N B L X
BB AT DAR R S [ S s A A B A 5T (S 0 B R R )

[0429] AR BH (1) INde 20 25 Ha Ak 2 25 B () /s B L4655l 2 T i A T FE R 2R AR L B
K2 1B 5 4% LA R mT DL AR RLES A B N IE LA I HLEE B0 8has o AL T8 08 Fe 2%
BRI E S 5% (A.B.Dalton et al.,Nature 423,703 (2003)) FIHLHE Ei 2 28
(R.H.Baughman et al.,Science 284,1340 (1999)) {45 m = 4t Z 4 4} 43 b i) 22 /D P/ HE,
W, 1% B 28 A R AE H Ak 2525 B b e B A o 3 T AR 2 2% ) L e ) B T i A ] i)
PE o AH I, LA 2 2 T R T F AR T A R A R ) S g 2 TR PR ) B R
M3 EEL A 5 7 2 P R ARCK BB 22 1) PR RR B 1kt D) P T AR R R KA 2 o gk, BT
R AR J5 R 5 I () v K R T AR A5 B R B L2

[0430] X Ubrg %% (% 7E155200F /g2 8], B T 4R &7 B 51 (1) 2 A 72 At im J L AR B
SERERBEATEN LA ATENH T 9K E B R A m T R Re A7, FF 5t mT LLEML
HA, ) 2 AR AL D 1 R IR K A 4 o 5L Bl K P AN P A 25 28 P DU T 75 2L
& L S 1S 2 10 Dh AR 25 B AL I E A 48 S 1R 2 B AE B A 210 S, 491 T DL e pRek
T DL R XA R Bh e E R & 3 T B 4250

[0431]  FEonfl 18t v] L AR g 28 8 - NG LA Bl & F T Inde 2 28 i fb 38 B
i IR S 4R 2P 28 T LA SE S N T LR R I 2k BRAR 2 AT L& on T 7E S 43 b B G st
GEG G LR R 5 %% (B3 WA B.Dalton et al.,Nature 423,703 (2003)) ,{H 2
XL A T I A I 4 N8 FE B S UM M BT 75 () 9K 21 4 BE R 44 LK1
FUAE o 17 H , X S 5 AR LT 4 1 S P bb AR R B St 5 6 o I Al 9 K A b AR 29 1 =
%

[0432]  mJ DASR FH A& Fh 5 VA AR AREUR (35 B R A R0R) AR i B SIZ Tt 9] () 9RoR 4 4 20 28, B
FETEH T2 23 U s DL e 77 SR DI IR L b 28 o — P ik 2 A8 L IN48 9 oK 41 4 20 2%
VBRI AR O R AR ) L s 1 TR R B AR AL i AR b R iR B DL e
77 GG BNGPK A YLD 2

[0433]  S—Fh Oy R VS 1B 8RR A H AR L T UK A A B R AL 2 5 =
(1) B EL AR AL o X6 T b 3 ARG REL AR PT DA R B2 il 55 T A AR 0 A TR R R T S — g

53



N 108425170 B W OB P 51/111 i

YR ET Y (SR AFAE L e R AT BEYE o 49 2, AR B B AT DA &7 21 b el o B A 5 ) e A
JR 5 IN4E G0 K 41 4 H AR BR T 1 S IR E 75 B A AR 0T DA kR G HE B R) A B R SR A T
12 A SR A YE 2D 2R AE 21 46 ] WGBSR A1 X 3 Hh 1) B 638 Ak mT DA R i 28
PR ARE R S A E AN BCE T RA A R EE SR AR AN SR IR 42
2k (BB HE T R AWK e 9K £F 420 28) vl ik B ALkt T (b A, TR L2
VE R HL T 95 2 Hh BRI B € A8 A PR 20 2R F A o TN B g oK 41 4 20 2 mT 3k H e AR ik s A
DLy SR EARVE R 5 U7 2R A 2 70 I SO R ) PRI o TR A AR A X TR K A A
HerE Hoh R EH R A AN A X R+ k4

[0434]  ffi FHIX LB AR KL, 1] USRS IR AL R 24 I AR AR B T 9 200 . A2 A
TR EoR A i SRR R w5k, I HIRRER 7 vk aT DL A T B e, 7RG
S50 IR T AT 20 28 10 T 3 2 [ it T A5 3 ) PR 34 0 36 938 1 b o 40 7 R X 12 220 2 ) i 385 A i
MERE, X bR S ML D 2R IRAS £

[0435] T AR GNOK LR 4 20 42 0 mT IR FH VB A DT 3 78 60 B fi A0 R0 0 R H Tt FEL AR
JCH L W = T AT I DL R 2 AL S INER R A K A 20 28 B HE 78 FH T Rk EE
FHIARR 26 B0 A o SRR HE et FE A3 T DA BL i B i B 22 i b 26 (5 8 3 10 R A RN Pt 2 2K
[ A5 — D) , B T LA FE N4 2 2RI BE 21, TR AR D A 2N B H B 7
FIE) i IR,

[0436] P& 1047 &7 H A e BH S it A5 110 AR b 3tk , JEG R DA )3 A e 0 2N 9 2 R 1)
PP L ISR R TAR I 2 B T2, BB s B R KR 2 I 2EE . nT A gk E 24 AH
PRI NK A 20 22 A (10402) 378 A 5 I B 55 2 i 1) [ R Pl 5 (10403) , 91 HLER
fift 38 55 B 1) 2 2R 9K 40 2 SR FE A (10401) 525 B2 fih . 10401 A1 1040288605 2 15 1) 4
K2 2 A5 TR A AH AR 4R (BUR) B 10401 3 B AT DLL HndE it 10402 A4k 75 Gl 2
PHEGPt & 4) P 753 8 SR R e AH I B 2 T 1) ik X 3 b o 0P8R A% il 1 i K
Yh 2RI 104021 2 FLIX 38, 10 48 (B3 ) Fnidk B S L AR 10401 SUBRRE AT DL R g by 254K
RAH 51 G ik 5 R AR

[0437]  EE B2 FEALIAR] B HE AR 1040209 A FE T 1A o 0] LUAS FH TLAP 5925, PSR A7 6 o
ANERIRRIATAits LA K AT T PR PN S5 RN AR SRR A7 o A58 A7 it T v e (R IRRIIR (Bl n &) 54028
TRARL L 20 5 o PN AT i VR A A U B R A E SRR Mt 2D 2R ) R AR AT —
TEWLR R A AR Rt B AR P U 1) AT DA AE 25 28 B AR 104021 2 X 3k (19 e 23 w41 2
2RIt O X 38) v g 2 X 8, B EMWNT 20 28 1) 22 L IX 458 b 3l o 1% X 08, 1% X IR 5
A BAE A E A

[0438] X Ffeb 2R Rl B MR A A5 B F T/ BN KL (dragon fly) AE ®AT 8% B0
I FH o A8 G 30TICK B /NIIMWNT 20 28, 1% 20 28 4 w21 (15 87 ) LA A B o S H AR AR 25
GUE AZH A AT LLIE R 2R S5 MM R T L3R B AN L R 2 , I B S A g O il b, i /3
B AT A AR 1) 5 — 2 ARG T LU SRR P 4 (AR E B A 2 1iE) B5efr
S AR P TR R b, WA B DN ) B A B, I e A S A B DA AL T R AT B R T b 2
) 25 B FEL o 0 AN T A R 75 8 S0 = i)

[0439] R Aax Fira s i 25 AR, v L IE e v AR o R AT 381 1 OBioK L AR (PIMWNT 20 42 11 413 T
o, I SR ARMWNT 20 45 15 58 — 20 R4 — kD , () B H o A2 0% 308 LA 7 5 v A JO Y FL i ol
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PSR- 1B , 16 EAT A 30TOK BUEE /N ORE L T 2D 28 5 4 o SR 5 4 RN
SR 2D e Hp AT A5 Rt v AR (ft RN R B S — R RS 43, T 25 SRR 38
BESAY) o FEAUPLELP & 4 B AR A0 R R SR °T FH - PR AN RE L b A , I ELASE FHIAE BRI 7
S IR PR AT DL Z th DA X 3t 35605 07 TR FE 9K B AL A
[0440]  HLEAr O fl b INEE goR 41 4k 20 2655 T LA b N A A iV 22 0 FLARR 3% o 1% 0 Bl ] DA
FE RSB I —H8y, 8 HoT LA T HEP INTe 9K - 4k 20 28 3-8 J5 7 DL R 11 i 20 IR e
FBx.
[0441] (o) fLIEAR
[0442] A< BH S it 451 ) 04 g oK 8 20 2 B 1R D9 il DA AT it At 21 Bl 21 31 275 24 v (1)
A 2 FNHLR AR B2 B Rk FHIE o IR B G KAE 2D 2R I8 T DL S AR B A S5t DUEGI 1% £ 25
PR AR 2 R0 T B0 35 SR 0 R A (FE 3 B0 HE 1 5 A WA 2 ) o WL A S I FH ]
DA FH 29 2D AR TN e AR 1 20 28 5 F PR AR Ak L B4 2 28 W S i AR 1) F - A 1 A 1
fan, 4 S i di ik R N4 9ok B P 28T LLIR LRI L AR e B 32 A0 T I TR R
55 H IR RE 0 24T A V6T o 111 HL, GKE 2 S W) FE T LG F e ik — 2 K FE )
Ry
[0443]  JE& K L1 Yk 20 2 1) 4 2 A% 26 2% 3 FH o] DUR) R FE A AN A D) R 0 g oK 47 4 |
) A 27 A P e o ) BB, DA S Ak 2 ) A A 5 5 0 A BT A 3R TR 1) S 87 o Tl 0 K
S P AN AT R RO S A FIH (B3P .G . Collins,K.Bradley,M.Ishigami,and
A.Zettl,Science287,1801 (2000) f1J.Kong et al.,Science 287,622 (2000)) . 44K LT 4k
Zp 2R AL I Ab A PR FF T DL &5 & 78 2 Phda ids H I WL AT S5 25 Fh 9K A 4E 1) ey R T AR, 31X
SE A AL FE L T 2 A AR IR
[0444]  H0FE AR B AR A1 4E 20 28 o 9K 28 4E (1) B AL 2 25 1 AR At mT DA R B A T 42
LB T GORK AL 2D R ) Al 2 AR B (B R AR AL AR TSR 110 e )37 o 7F 4 R B St 45 v, F P A
J5 53 B T PR AR oK 41 4 2D 28 vl DL FAE #3443 o
[0445]  7R432F19073 H FH il i 7] 580 14 38 TR Bk oK A8 AR ) 7792 o 3K e ] 58 14 AR TR 4 oK A
ARAT LA AR I 77 R0 A A S 2 5 G R 3 e ) oK 5 4D L 70 i 2T P ot im S B8R AR R AR A
TR LA S5 e J8 o 75 0 K £ E AR T BH BT B 77 — AR R AR A GO R 2 300, AR
5 22) R, RF f f F B BH 5138 A0 oK 21 2 LA R k4T I & . T HL, B ) 38U R
PO E R /NTT DU IS DL R 7 VAR &, B e e At R RRE 117 K ) 73 A4 s e P ek i 7
GUREM (T ETHREIGIZD) | 8 FX Mot LR 78 802 B YKL 4R, 5 a i A A 2
T B RGO i AR AR BRI P AR E IR S B AR S — 1RO A%
JERAR Ve 3 bl (] BEL T (3 i ) Al P9 BEL LA 42 I 2R A0 A 5 o
[0446] & He FL AR FEL IR . 7 o AR B A R A R 2% AT DA FH AR O B S i 491 7 -5 FEL 0 K 4T
YEARAE S s FRL B4 F AR ) — I s o A Py F AN
(04471 b F ARSI AR S (1 W a Bl AT A48 o) 1 F e AR J8ess , HT— AN sl AN F Bl 1 44
KA YERR B HE B 7T LA IZE 33 B AR 005 )5 IO e S 2 88 e o 22 1 KB O PT DA B DL SR A
BT A S IR WA P B AN JE T T A AT A M S DA o A % ) e P ) 25N (8] ek 152 HE A
FHARAR) , Bl IX et mT LLHE S A A AR R € 7] 77 18] P47 o AR S5 — P 0L T, R 284 AR 45 5%
FEARAR 1) B A B o A58 P15 10 (k) Ho BT IR 1 79, T LUK 4 L A S U 8 3R A5 5 3R T80 14 e
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A8

[0448] 510 (k) I TFELNFHIAR 1 Ak 9K AR AN SR AL BES I B L R 11X e A 1)
HAL 25 [r) S, DASRAS AT DL ST G 2% [ 270 s 0 0 A J e i

[0449] DR ATF T GUKE I EYUREFYEAE 9L K28 89 BN I VR 2 30k (2 WnT . Li
et al.Nano Letters 3,929 (2003) f1J.Kong et al.,Science 287,622 (2000)) , 7 H IR
A BRI F T A WSt 51 0 B2 FH o

[0450]  {E it AR i B S A5 ) G K8 AP Dy Hs AR IR B8 1) — AN Bl 2 AN B AR R B AKX, [
— A )0 B AT LAAE AR I 7 1) EARE DN F R L 4 75 2% AR o — M SO IR B8 5 B = 1)
YUK E R AT SRS B FE DA S o] DUAE AN 2R T i P B 15 0 R A7 25 Hh 0 5 5 R o A A IR
6375 B 9 oK A MR AR DA s P Bk R AR O ) ) L R S 15 e 8 1) 1 A D I BH 47 75 2R I T 1R
EURIRZ

[0451] 510 (1) " BT i i 77 v ] DA AT 3 s FH 3K 40 K 787 F I 0k N 2 FE AR R v o A FL 1)
AL AT L AT e AE i N T 22 )5 T8

[0452]  FHT-iX LOAL JEER A7 7 25 B FH B G oK £F 4t F Al mT i B AL de B35 AL, , iX 3 R
RUEEC RIS R T PR E R E

[0453]  (f) FRE RT3 E

[0454]  ERARA FNBRANKE 20 4 v] UL FIAE B AR GUE , (H 2 IE BOR B 9K & AR 2 ARtk
ff] (3 K.Jiang et al.in Nature 419,801 (2002) F13& [ % | i /A FFNo.US 2004/
0051432A1 (200443 H18H) ;P.Li et al.in Applied Physics Letters 82,1763-1765
(2003) ;LA }%J.Wei et al.in Applied Physics Letters 84,4869-4871(2004)) .4fi N2
FETE AR I BH R AR A 4k 20 B2 () I A a2 973 20 T 2R T B WL AT 5 M o] DURAL R 3G n e
JRURT 2218 i, TR i AR KT 22 A5 3 A R R A5 100 R R 2 1) B LA T AR FE
[0455] W] DA ST b A0 B 28 44 2 FH AT DA R FHAS 2 B T4 45 1T 3 200 2 Bl P 2 B S B 1R 1
FEVECL A T g oK 4 gk 20 28 2 31— ) 25 R HL BH

[0456] 73 4h, Bt i INEE B AN K £F 4 20 28 7 52 4T S5 (1) g 7 A8 e A BH S it ] 1) 77 92 0] LA
g AR NI & EAT CCIA BRI 26/ 101%) {8115 5 0% 71 25 Ak 5l 4 2 1] 1Y) X 4
7330 B AR AN R 7 JROAC S R R AY o T DA AT FH MR A 45 Ak R 745 210 1 B R 0 A ) =3
1, LSRR B T 45 10 RS A UK AT B /N BLAR IR IR UE . v DA 28 Fh o v ke ade £ 4
Hi AT T 2D 2R AT 45 X 3G R 25 A ) L BEL (51 Gn &6 Ak B e R 14 A0 5 )

(04571 iy H., ] LALERE FAE B AUD0FRA 5 44 B I DR A0 A0 27 23 i (1) )3 v R FETLA TS A 1 A
XT 4T 45 S 300 o FE R AR HE i Re

[0458] 2 Kk 1B BE ffie g oK 8 R 3 R AR 0l mT A R o B AR H B A2 A 21 A1 i S % AT
ILGANEE S 5 1 B 48] e KA B A8 7 i e RAL , 9K 4R 4E 3 KT R i B AL £ 1500
Cz ETAEVAHE R B 6 R S 3503 o vl ik H SE ALk Hi 78 m] L6 A 5 2 H B, 25 544
KE B FOETOAF T ELAE2000°C 2 B FE TAF ol e H S AR e , 775 d de KA AS 2
BRI, T 9K B S R T 9K A4 ) B RO o mr ide HARIE L £3000°C 2 b il
TAE.

[0459] I AE X LB T PR LR 4R B O UE H , A 1 S (G S el i) Bl 3 [
AP AR HE P PTG
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[0460] W] LA m] Ji 46 40 2K 21 48 14 hin e B oK 4 4R T2 B 3 IR 6 oA« 5, v BLLE il id A
T EFOEEH S N K E 20 22 iy BRI B A T2 2 10 BRR B f5 , ¥ 4 JE 5l 4
JB & 4 2 FEI R AL ROk L HE AE T goK A 2 4 s B B AR AR (BERTHT B o T DUAS
O3 I CVD 7 ¥25 2R MK A A0 FRIORE (2 LT THI 0 STRIR) 28 M AB 9K B A Y R oK 8
PLER A T E BRI & R 4R 4E 1 Je A (BL S 39 T R 4 4 20 28 B B80T ) o IX 8 B T iR
GRZD S IR EEHT B GK A 4 ] ik HAR et 2 R 4K

[0461] W LUK IR 46 ] 3= EEGNOK A GE S5 /I A B A K A 4E ) T 23T % A ARk B H e
Ab, IR EEALEE : (o) FETE D 26 R BT 2 BT PE W) AT BRI R AN K LR LE R 2 A KK e 4
(b) 18 ik J5 -V VR VB T2 TS T2 B i B A K £ 4 SRS Il B oK 41 4, DA J% (o) Hanis NS
FHAE KB A0 7 DL T A KA B g oK 4R 4E .

[0462]  FF A BH S Tita 451 ) A K £ 4E 20 22 N B b B 9K 41 4 1) AR KB i F T i B
SR TeAR B T3 R o B S T N A X e yE AT DL AT BRI H 1« () X
YUK A Y 2b AL 5E , (b) 3R m 2P 261 S PR T M, DL & (o) 3R Ak 2 28 e At ) 4
KR4 DLl s 20 28 55 R R ) o (B He e 9K A e 2D 2 L Hoe A 4 s T R H L34
BB LI X e T 2008 TG LL T AP IR (1) K435 T A B0 45 & FE 90 K & 20 42 BT O
IRGIRAYERE F R (2) LEXT 2D 26 3 NS T2 2 /i TR 82 Ja @ 3 v 51 N A A 75 5
LT AL 1 [ SR G K AT 4 20 28 Fh BRANK £ 4E 20 2 1 3R THT B A AN K 414 an Sl b 4ok
Y B 256 RN TR S, WIFE QIR LT 4E LD 2 N B T 1) K £ 4 () SRORL A A 77 AR K mT LA
TER LD L4 297 23 B B 2D B 51| vh 2 1 B JE AT o A AL R RORL & I ah K 21
Y] DU I CVD VA & Bl B O 01T B o] DR B FH ) e A 770 Rl 9 oK 8 AR K 7 v
FHUWR.G.Ding et al.,Journal of Nanoscience and Nanotechnology 1,7 (2001) ;
J.Liu et al.,MRS Bulletin 29,244 (2004) ; fiS.M.Bachilo et al.Journal of the
American Chemical Society 125,11186(2003) FtATHiiA . F T B 9K A 4E 1 AL 7
MAEKFTEFMAEY.Wu et al.,Advanced Materials 13,1487 (2001) ;R.Tenne,
Angewandte Chemie Int.Ed.42,5124-5132(2003) ; f1X.Duan and CM.Lieber,Advanced
Materials 12,298-302 (2000) H3EAT ik , F rp A HISO Hl B A A4 1) AR ROR il A
G FAR IR A 4

[0463]  JRI297~ HY FH TAR 1SS (ZLAME b (infrared beacon) ZLAMNSAZ MR RS HER S
AT HIFE IR PR Ah o] WE FZL 41 3 FR6 YR (B 31 R AFIB) o L K& b
FROG B A At = 3R S B0 A Qs G129 B 7, B 56 a5t R i R 2 A 500nm AR (1] 0 . 71 3
KENT80nmAL 0. 74 (KI32) , X KK R F AR R IE A3 T HA ~80um A& S K 7 600um K
MWNT 5 (4 fl i 5 (6 F-500—900nm 40 33) .

[0464] AR mik A TREAREHERR 17X T ImR A8 10 75 22, ELMWNTHR 7E %5 1 D' 1
0 | BB T A TR S R A 3K A5 T DL S B o 3% e S A B B ) R S 2R AR A
EEEECINEEZ P DLW FIA00 . Ims B 5 55 15 (8] N - FI5C, FRHE 4L 1 R85 1) TR
JUEE I TR sl e g H

[0465]  MZNKAE B (RN B2 7] () 5 FEL A ) G K £F ZEAR) I S D' 1 Al 41 A 4 T L 59k
/DRZ AR FE o N, RO K A4 1) 5 ) P de 7E 22 /D AL B T 1A b E I

[0466]  GHoR A BRI (1) T HE PR AIE BH 1 20 5 30 mT DL T 8102 B Y 1 AR oo, 461 e
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P RN FE (L 2 A 7 X 7 R 028 1 TR 5 I N 3 8t v el L) o i EL , AR R B S it
197 325 BH AR A BORE TL-P AN o] L, BR AR 9 1 7= A= 1 SR A S e A

[0467] A< Y B S it 9] 1) 4P K AR 1 R A T DA AT e b A e DA B ROKT 22 5 5 o Ik J T LA
A 36 b 38 S S SRR 5 7] T ) SEE , A8 A AR AR KA BB YR ST T P ML A% 1) S o IX
J52 AT L T 9K E R 3 B G Fe  R SH R RAR FE AR mdfR e i —Ffr .

[0468]  (g) {47 FIE I 5 A4 87

[0469] YR 2E 20 28 Fir o HA 1 H 7 SR & 20 26 91 B DL R B HE Al /N2 28 B AR 3R A
INEE G K LTk 20 28 v] UL AR CR R E) 97 238 - B B 2 2643 (5 o TR AR i) o
A T HEHURZE R — IS A 9K 20 26 1 il AR e PRI o] F T s R A R 2 R,
W R PR AT Y 2 2R 5 4 BITE sl T Rb B IR 25 7 (B P 28) wh o BRAR A SR AT 4 B s I #4
T e 1 5 (EL I AR R W S it 49 () AR AR 9K 4T 4 20 2R B (20 /g Je LA 1) LeF SR 4R 41 (29
15]/g) B &

[0470] AR BH S it 451 11 3 L oK 21 o 2 28 v DL & 4 31 47 23 DA AR I #4281
776000 5 A B SE 51 T 2o AR 21 4R 1T DL 2 B 70 2 28 47 240 2 1), DA fHe i
FE, Y70 308 o ) K £ AR T I 3 275 23 5 () RS 0 o 3% B 40 K 2T 2 2 28 R AE 8 41 315 el b i, el
IR T G AN IXFE AR 58 T2 S A WD) N $ B K B e 5 2 B R OR3P

(04711 e 4 4 A 1 e i AR A 1) 5 it A2 (5 FH 4K 2T 2 2 28 RN 40 K 21 4 i 1) %2 FL 3B
Oy RAFAE RS R}, 2100 AR 15 I 5 I 3% 2 A0 LU A Rk (4 47 i IR U AR B S 1T 24 27 2L iR
AR 3 L8 AR L MR R I GE O T T AR (1 5 2305, SR USCRIRE s 1 il P e LA
IR PEAE 2 5 AT IEVE R A

[0472] () VB RS04 S AR ARV 4 14 P AT A e 4] 97 FH

[0473] AR B S 9] 1) P oK 4 4 2 28 W BT 1) 22 FLAE s R AR L /N 2b 2 AR RN s LA
AR B AP BRI RN AR B o B AR A R e AT 1 ] BT AR
3 B8 FOA-fi 81 47, 451 G SR B[] 4 R0 R DA DA ] A 30N 258 S0 Bl i i 4 I T 3 B S5 DA 7%
AR B 53~ S L= [ A T 3 B LA I B4 A5 TR TSl 8 TR TR ] A o 3 S ]
55 T T 200 R R B 1) AR AR, HL T DA A g A R TS R 1) 22 /D ) B R B DL L e
e

[0474]  BRAK LT 452 ] T 1X 28 5 FH I BURLIR 0K £F 4 F T IX Sl 48 L 43 B8 A7 il BlRE
T BT PR 209 K 2T 4 1 2 o 0 B R T AR AT 3k LAk M fE 10m® /g 2 b JF B8 el i FLAR i th 7
100m?/gz. b o bR TH AR AT DA AT 348 (56 F A S BET 7 2 0

[0475] DL g R £ 2 40 5 4 R AR AR A R 1 43 P A R B S e ot e T B
B S 3T RO I B B 2 B 2D 28 VR i B RO A 4 DL X e 21 2 T vk R A A T
196 FLAE 36 1 FH T R4 R B SR AL A4 8 25 ORI R TR 1 2 FH

[0476]  H % Qs g K 21 4 1) A4 ) sl B ) g 20 28 1) v 5 Wl A 15 B 0D FE SR 1 43
B AR RN BT A R o 7E 9 A I e e AR R ) i B S R L B R AR 20 2 iR T
T % B3 ) — BRI [8) , 4845 B8 0% 8 i 7E 4 K8 1Y) v 3R AR IR WA T 4 S AR R i
(4 I I R A SE A R I P K 2T 2 20 2 | 3 5 B AT Rt IR AL B S e IR AR A T AL
P RAR AN ESIE = R =)

[0477] W SEAEGIREFYE 2D 28 a7 Bk (BN AR B B804 B4 o vl LA ] 3k th b J5 7547
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T3 e ] it 0 ] B A FH e B B B 2 AT A BT B WX e il AR R SRR O T
36 038 50 BT SR EAT 20 BT o S AAR 20 i o] DL ] e A FH a8 ol vk (R AR i e 8
[ 2 B S UERAE AR A1 2 20 28 iy B (B A5 3 1) 58 44) BI04 Joa ] LA a3k b ¢ e
B AR TR, B Jo A8 A AR e i 22 TR IR 2 B8 B0 o A 28 B AT 20 S B T

[0478]  mJ DA A g DL H 1 7 A8 75 5 08 A ELFE GOR 41 4 11 20 28 5 Bk (B LA 2111
FA) BEAT [ A2 VAR B AA R ST 43 B EORE TS, 51 e ok B4 AR A A /D AN AR ()
HE 25 i 1 25 B R E TR o A9, A 2 P R R AT DA s R R R S B AR
() it i e A AT, L P I S E A B D AN ELFE PR AT AR iy k2 2k (B LA B 5
) o BT DL IE Ik FE i ol &5 6 380 R I ) X 3 T A P ISR P AR 22 7

[0479] 3l AR i B SIZ it 3] 1) P9 K 214w DA B Jok b S 7 3 THI A7 A8 B0 T 3 78 LA e A A
(R4 R B R L RE TG 2 » ¥k 2 1T DA AT e BB 35 2R 077, 49 an 8 3 J5R  PL AR L DNA BIGE 4
(aptamer) o

[0480] i H., 33X LSt 451 A p 4 K 21 4 30 AT (A AL S5 BORITRE FSCmT DA R 3k b el st ) o o o
PETT HEAT DN £, 457 dar 36 3k st FH 2 T 75 8 2 B R~ e W 2 A e oo U 2 A T R
(04811 FH A5 S fte 45 i A el vi] e LA 32 Hb A2 388 3ok (351 AF 1 25 s Py A K 21 4 i s F b
2k YR ] e H AR HE R AR

[0482] (1) VR AAeimt Ak [B] % (1) e T 114 97 FH

[0483]  InE& g KELFYELD Ze 1) 22 FLES 73 mT LA A b AR (RO A [ 2 11 38 T o X 8 it 4 [l
2% ] LA S A8 )3 22 oK R B B /N “AF SR Ie =T DL TR AT AE A el B
HhH T A %

[04841 3 A J7 T A2 A FHINF& 40K 2 4 20 26 1) B 4RAE FHARE J1, AL AL 224 T T-BE Jo o]
REFTRAIRNAL 22 [ B 73 B (AT MV 5 D 26K ) DL AL 53T o

[0485] P& 137 H v DA F AR Bnt A B FH () 2 S8 1) 2 30 o 12382 A A B 6 7 — AR DU MWNT
ohek (B AR HE G 4130 1 RTIR AAGE H 3B % 1302) HH 4T H9 AT4S (1305) , 15 1% 45 0FE 58
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YR LT HER AN , FEK L S50LEDI R AR - 45 & .

[0652]  EE ZZ[ e , ICARCRA S Hr o5 AR AT . FH T i) i £E 5 MPLED S FH A A FH B A [R1 A4 KE1)
AN G K2 4 TG A TRIARORH 7 o 5 7 B BB H e ARk K THD AR 14 7 FEL 3L 25 P 1 82 FH A
XK, AN &Pk R 45K OLEDAIPLED A | & id 234

[0653]  7E—LES i 5 , 9K A AR L FE IR 9K - AT e HL A a76 () AR 736 4 B B i 404
K ZEERAIKE 1B 3NN IX S g KA L Bl X S gk B AR LA

[0654]  [E85HIAR 1 {8 FH FH 72~ 51 2 1 FA) ] 245 or A T2 225 1) i) 025 PR Bk 4 K& (CNT) FELBI ) 2R &
WILEDIY) ] ik H AL A 54544 - CNTAR (8505) Ay B 7 ey vy 0 ¥ 7~ 2 B 389 (FH T MR 228 0
BRI Corning 1737) (1544 (8506) |, FF 48 AR ¥4 771 (& B 5l F RE) RO 12310 77 v
BOEAL o AF IR N IE TR S . FLIE N JZPEDOT : PSSHI £ 4N )2 (8505) M /K& HIT
B I HAE R Z VTG 7E120°C R EEE 3050 B o 26— 2 1E = I & (21000rpm/s) ' LA i
PRI (6100rpm) YTAR  IX B A P OKE Bl J5 1 2 7E6100rpm ~ LA, (H DL 1S
(N TE B, TSRS R 2 o R S5 & (MEH-PPV) 1 28503 M & 45 I i (&4 H ~
0.2wt % K& 4) LL~3000rpm 38 FE g ik Atk GHE 482, T 2 2B R1b) 1 S
(8502) A5 (8501) F#ZE K AE<2x 10" 6Torr B R .

[0655] A<k B N R I 24 78 b 1] 22 35 PEDOT : PSSIN Y6 % 5 52 3|41 h1) , 1% 2% B &k 1 VT Re 2
gRE Lk,

[0656] P86 Hi A5 FH FH 7 46112 1 1 T 25 ) B 140 325 BH 40 K 41 4 i H A (8606) 19 o — FA Al
LED, 3 % B4 F R A ML -1 2 23507 . PEDOT : PSSFLAE 4 2 (8605) FE- IR MK VAT I AR
TEGIRK A AEf L 1 (8606) 11 TH B b, 12 40 K £ 4 A F A A5 FH 7 191 2 3 110 7 ¥ 1 395 3 B A
(8607) FE &Y . LA A NLE (FLIEHIE , a-NPD) (8604) Fl& 5t/ T &4 2 A1qs (8603)
i AR R AE B2 VU T R R R 7E 1 A8 (3 R A T2 X 10 Torr i /1 F IR
JRERTT-a-NPDJE 700 A, MixtALqs 2500 A, XUZFIH (7E1200 A 4255 (8601) F i

10 A FAL4E (8602)) f3 FIH A RITATE A HLZ T L.

[0657] RIS Hiff 7R 49112 1 F 325 BH 40 K 21 24 A i A% 1 397 R OLED /PLED /A R 45 4 - 1% B
KB N _E R RIE X BT a] 8 B AR R BH 1 332 B AN K £ AR T RRCA AT RE - R K
2R AR BN, BT LALOLED/PLED A& ' AT LA %8 ik e« PR bk, ib B R 1T BT T2 i s
JCAF AT DL B 4K B A o

[0658] A L2000 R s AR B AR = O Js I - 8705/8704) YTAALE S 44
b, FFBE R UTAR SR &4 = (B AIMEH-PPVAUK 5t JZ= (8703) FIPEDOT : PSSFLAL fiiJZ (8702)) o fx
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JE DR J2 A2 325 B B 4 K A AR FE AR (8701) , Hul it [k 0§30 T2 (s, FoK R 4 4t
MR GG TR FE R FZ 28 E) I 55— SR sl L il 8 S gk B R A B AR RS A .

[0659]  axXFhE Tl b AIE XS T Ho Ll B 2 BT, AR 7akE i i LB e IKsh i 748
PR NE R (B8] Qi e 2 Jo R0 6 A B S %) o TE X SRR LR, B2 TV TRRE B 1
PLEDELOLED | o 3% B FLiE A A% (B anfE R i Ja DR 2 B9 802 8 A0 ) B i AR 75 B i, 1X T
REUIR 2 AT UTAR B R Bk o T 24 )2 o TR I, 39 S8 B == R 2 BAR I B HLZ 5 R
BB BT I (1) 375 B 9 KB BRI W UBR I 7% 36 2 0 75 22, FF 0T LUK RE (1Y) Si /s 8 B A 42
PEERAE R T &

[0660]  FEAH FH 7~ 15121 1) 325 BR 4R oK B8 AR I o — A i BH 2 it 49, OLED % i1l pi 56 4% 325 B, {f
3R] DL AN 2R 897 HH IR B — B BHPLED , FL A FH Bl 9K B M AE N BH AR (8904)
FEHAR (8901) o &5 R, AR AIZRAF H B &L 2B

[0661] DA b2 m LAAG i 78 St / gt PR 244 (8905) I, H SISt / P R TR 2% 1) e 24
H A5, fEi% R as H JLASOLED ] LA b AT HEB o 1% 2 11 45 M B0 46 4k (8905) b VR 3L
AR GKE IR (8904) A i i@ I e iR TR SR &4 2 (8903 H18902) o 48 5 K R Ak 4K
E AR (8901) A7 B 7E1% 45 14 I, B35 8 sty 1 B8 AN i B S it 9] ) B0 i B8 7 i o i e
[0 09 KA R IS AR 1% % 78 A K T R O R (9 T 5 55045 / 46 1) XU« 78 F THI Ak 75 B2 T bR
& @A A m AR TIEN

[0662]  —Ffr s ARH FLnT 58 58 A 20 H T-5 Bk A B AR 28 F ) 2088 iR (drop-
casting) MEH-PPVJIEL, T 35 BE¥R - AR B A Vi iR S-S WV viAm B AR AA b, 9K 5 K B4
By B DS A3 2 R IIETRALE « B LI PR E R (8901) 7 RIAT B AEIR MR (8902) L. AR5
RV REAE S MR T Z et FE EMEH-PPV A% B 90 K A5 W 2 18] 77 A= B0 4 S T

[0663] A BAIA1IZE IR IR AR B AR At 1 FH T g v N F AR PR R R e AR 2 2HL 6, 49
GG W ) B 1) 5 ) BRI R 25 i 40 R s HE B T v ) R AN T A | DA R A v ) A
AoVt (2 A2 S AT o A 4h, X B gRE B v] LLbz AR5 56 1« 5 L E SOk
BRANRE, e AT AT DL I 8% A5 v 2 B AEOLEDSE M T b, LB B 1 B R i b filid 5 ek
RRAR S ) E T =R Tk

[0664]  [A| b A i BH (1) 9K £ b T DL FHAE & PN [R) D6 e 7 R A o 76— e s it 9] 1, iz
HE N B ST 2 B R AR i FH T A2 RS (R A4 ) G0 K 1 4 R0 499K s 1 ASORA i B AR 5 461
W03 Mo03 EMoS2 MK £ 4 . iX 4™ & 1 LEDM. I YE i

[0665] A< K BH (19 40 2K 21 4 il ANy H B 1 . FH A0 5 2 A 6 T 88 4F & %1 .OLEDPLED
OFET  FL A 32 B MR 09 32 RN SR AR (FET) A28 T oK 21 4 11 &5 v Jth 1) AL 22 28 4 LK)
He th N3 ) R HE AR €8 T R 28

[0666]  FE—Les it 5 1 , A BB AL 1 3 R0 00 13 v W B2 R DA R EL R A A A R RE
P (1) A £ 2 W R A 7 M 2 e 324 (1 4nOLEDFIPLED) [ )57 F o 451 41 » A% % B S it 497 140 sk 4
KA LD LR HEAE FH T OLEDI LA R JURe e PR AUBRE R 1 41+ (1) vy Dh ek 88 A3 T FLIE A
OLEDI)fLAL S JZr , (2) T 58844 B & Thae A BLE B 5 1 B4 vy 9 3R T A0 2 FL1E, (3) /&
MUR B 390 B AR5 25l R (R 48T 0, A3 R 0% FH T S e a3 R AT 45 2, LA R (4)
A5 = A AR S AUV , B A AR 25 S IR S A

[0667]  (x) 1E > FH TS R B vt ATt FE G 00 85 1) B fr WAL £ 4 AR 2 B 2 140 325 B 49 oK 21 4 A A
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yhek

[0668]  F5 BB JE = i S M AN SR K328 B 5 e B Al o 1T EL L 5 P 1) 2 X S F A A )
HAG 2R N KT, 15 S AT PUEE RO TR 9K R EE B 5 K e Thae k- i S35 dn
A WL T BRI K FIORE (1] 4 &1 s FIFE)

[0669] A5 () A& 2 B 5 g FE AR AR LA Rl R Th R 20 1m0 HL, B384 % 1m0 [R) o 2
5 I71) S5 P L A A P P AR o T BRI, D S s B & ) e R R S L S R
F 27325 B FE I o

[0670] A B 1) — 4 S e 451 PR AR I 7 - B350 A i B SIZ il 451 T 40 oK 2T A 1 E A 24K
2SR G 2 s 451 2.1 [ S )3 D 325 B B A K AR o 378 BH PR AR 4 AR A (TNSE) m] LA isz T
Tt Fa - et it

(06711 7E &St 9 A , A i BH B AR — ol ] 4k FEE S AR Ha 3t , JL AR TNSE R AR A 9 H T
SERI Ry A BT H Aer AR IR B AR A

[0672]  fE—sesTjifslr , A B gt —Fhot AR Ha it , FLAUFETNSERL AR L 55 — H AR DA R A~
MR Z (B A AL SRR S ESE 5.

[0673] 1AM S, A8 K B3Rt —Fh 2 45 8RB (tandem) OGARHE M, HAHEZ
ANTNSE LK 5 326 S B B 68 3 0 B B T 4% 0 85 1) B &8 e FRL Vs 1 2 TR 1) 3 B 40 B /2
(RN R Z R HEE) .

[0674] A BHIE P i BB 9K AR 4T 4 45 S NG SUR R I 9K R de b 2R /E R
AHL RRERL 0K 78 h) APH e HL it AT R 51 (RP 22 45) K FH A8 it e 1) A 3 = 4 sl — 4
F, i WAL 52 R EL i B4 )2 o TNSEHE A ] DA A R T35 H AR RN A A B %) v i) i 47 2 2L )2 1) BH B
A/ B -

[0675] A BH I H, 4 WSO 48 FE A PE SR 155 v 1 2 P AR (RIFLESE R frUSCER 28D , AR LA
FARBITCORGVF 20 - AR MR HUGE & 5 B 62 A R 25 ) et R A
HA = Y W 25 1 45 14, 30 T WS R AR S 25 K B e FE th Hp 1 B Amr R S0 R o i L 0 1)
CNTIZ AR B A K Th ek % (5.1—5.3eV) , X & T ITOR ek £ (w. £.) (4.7eV) ,(HARXA
FIF e 5 DE H fup AL

[0676]  HAiE N IEHE H {5 FH 2 WA B 40 K 5 ARORITHT 1V N P USCEE 28 B BA B 1) 75 vk Gt fi A
REIR IR 2 FIAL 22 B J792%) o T B SCIR IR 1 il i A D o' UK BH B8 H Tt Ak 28 45 1A S04 1
FIT I 325 BH Bl 4RoK BB i FINER 275 GALD 261 73, 15 B R fr B8R 1) 6 28 8o 3 AN S i
BFE AL 7 BT R K5 FE A LR A 4 () 9720 . B 2, 1X 8 BT OKBH R L it ) 5=
P 325 B H AR P BOR AT LAY Ji SR AN [E) B4 6 1) K 28 4 RN gk s A B &5 b A, DL T 4%
Tl A BH G FEL yth 2 7R RS A

(06771 A B IR AN K 4T ZEARORI Ay i AR 1 2 FH S HE 25 A B R FHBE I 9 235 & 427~
[0 S BH B FEL Y DA K2 4125 K BH BE ) AR L il 4 5 H it (WA SR PR BT IAR) o

[0678]  ASCHTIA Y A B St (4 it 1 B AT T K BH A s T (0 AR5 14 R T R 1 32 BH
YRR RRCRIVHT [0 35 B0 ) A 2R 5 ) R RN 1) 36 T 0 ) TR A R DA B S FH o 48] AR i B i
Jit 5] ) P K A A AR Sl A ik K AR R R St T T O B e L ek ) R AR A R R AR
He: () mHFEHE, Q) KHBERBAPT, (3) MFLARCNTR 2% 1 =4 T30, IX fu 7 ORI 44
L TSNS M T[] 388 5 TTORE B H 1Y) P i S T e S A, (4) =4 IR 28 F A A 5 T , TX 250
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31 HL o B AUSER , (5) @ S IR AT B IR B AL 1 OK FH R HL v R R FAGRE R, (6) Wi dR
K BHBE L Yt AP (74 1 F Anf  FLAIT 75 1 = TR 2 (7) S5 TTORNEL & e AL TCO ffe 55 1 o AH I 1) 1
FE, 8) MHAR IR Em T, (1) T B YKL MR I ESTE S, 59K Bk B % 1) & &
BARAEIT JETE A S5 XX T MARFR 57 25 200k R 25 M USCER e fur AR ) S (8) HEZAE450°C
AR S INER AN NI I ERORRE SR S, DA % (9) 22 78 23S Hp RS ISt b o 1 S B AUV
Ptk

[0679]  FE—LLs a5 , GRoK £ 24 A 1 o SR M Bl & A B B SRR T T R (FF
NBHAR BN SE R RR) , S8 5 FOBUZ 78 55 BUR 5T AT IR e lUZ 2 B A FI T H Ao o B 1 i
F—Z E R AN SRE RTS8 SR 5, 7E TS L UORR B AR DA o T e a1

[0680]  7E 5 — Ak REEMH, B e AR EUTARARIE B R S8 5, — N B AL liE
B AR AR S 45 5 T 245 MR RE B S VR 95 i T S T ) 22 X B Il B0 e B S IR R iR
B o )5 W 1B B GOR AT 4 r AT B EUE b, DLl e A AR B AR R i B AR S B TR
A I 1R R 325 0 T A S B SR BROIR S AR TR OIR S o 8L, 4K 2 4 AR 58y
AT DL M — RN U A s e R i A B AR L.

[0681]  TNSE RS DAAR Fi bl 11 50 i e L & 1T 2 v o PR (W B B 1 o 2 T DU 0 2 — K1)
R LR RN AN T ) 8 5 R BT DLd I 4 2R 9K S5 0 N IR B AR 4R oK £ 4 1 K PR R H
Y AZTNSER SRR o S 41 V835 ) = S 40 K 2 2 v A A 1 6 B0 40w ) e Wi ot i e
DA E Job 48 K 21 4 B T P ' 110 Je 308 FEL 3 1) 9 v R T 1 58 5 2% 850N A sk FH A 1 4 R B Y
FARGYKIORL 1 78 B AT 1 8 7 A e S RS A M i RO — A S A A ST
[0682]  7F— L5 51, TNSEIE v] LLALFE 22 /b — P HLIDRE SR &40, 9] an 5% e Sk g iy
(PAT) BYPEDOT-PSS , H 45 & H B A B, 491 an & B4 17 A2 PIPCBM . TNSE 1] LAt JLFR 4R oK 214k (1)
SAW, Bl e — & 2 B R R RERR PR E I E AW, LA IR v , 4 an 3 0 S 1
B eI T A K B v H A AR 1 6

[0683]  FH Tl FH T K BHRE HE ML i B AR T 2B 48 L NP BR : (o) A B 40K 44 LA
AL IEAAT I GUR LT YERE B, TEAZ DK LT YERE B B — B R FE I 4T gk [ e 5 DL &
(b) MG K ET 4 B FIAE Sy s Bz A g K 41 4 1 32 AR B ASS s sl 4, 6 v s sl 1) 5
SN/ 8

[0684]  7E— LSt o , AR U BV 3% B R 4R i AORA s FH T DL #3441 H g i B2 A e
ff A Z IR A RIAE WL (AR EDRE B0 T BR800 DK BH fi Ha b R e S 4 A s 471) (R
% 45) K BHEL L, 3 A JC ML R K FH A FE 451 40 25 T~ CulnSes CdTe . GaAs B GaP ¥y A PH fg
it

[0685] 7 BH F H, 47 WA 4 FEL A\ 3 L 10 3 b A P AR (BRI LIS B) o X B g K £F 4 i FEL A
I HOR 3% B 5 i S AL AR LG BV 2000 R« GOR A SR AOR Z2 1 1 WL B =
HAIEE R s EATRT LR A ' 2 A0 RV I & 1) S (B3 I % ) S 2k mT DA I Al ) )2 28 T
W EERR) S 3 HEATEA 2 FLIN 4555 1, 156 T USCER A RR S5 465 O FH e F th o 40 i 47 e )
HH 0 H., ONTIE B E R H A KTk % (5.1—5.3eV) , X FITOR Tkt (4.7eV) , - F
FIF e 5 OE H fup AL

[0686] 7 — LS s , A i BHHE Bk BT a8 325 BH B 40 oK A8 AR S fh) s A 2 B8 KK BH g
M2 A AT S g 235 X AT DA i B 5 R A ek e SRR A A R N
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KA 4 H SRR R FLI) 20 SRR S IR o B L 1) 2, 305 BH 9K £ 4 AR ANy B 1) S 2 B SEZ it 497 T
I T AN [ R TR (1) T oK 1 G- RN oK iy, 491 7 2 Hp i 1 e

[0687]  FEVF 2 S il H , PR AL FE Bl oK T o AR i B (1) 3 Tk 4P oK A AR B AL 17
R IR PR 2H 2, 51 T 76 UV EIZT 41 (300nm— 10wm) [ 3E 5 58 4512 3 il P 10 1 e 2 B B
NS B, W, v T R P AT AP X i R i ] R T B R ) v R AL, B AR AE450°C
NAEAS S H A AN B B A R R B, DA R R 70 2R Hp T R R AR v 14 4 S AU Y
ok o FAb X LR AR AT LA L A AR 1) L R RN B B, DA K L 2 vk 2 1 (R 2D 2%
KEMER) .

[0688]  7F —LesTiife| i , A4 B fEf A T 280G 2b T 2 2 w8k 2 J5 AT (2 s B kg
P 7E— S o, R EF4ELD 28 T 5 e K FHAE L it TAEH R REE A9,
FIT iR AR5 fn FLAR S A E T AR5 T AR 4.

[0689]  (y) CNTHEFR 45 44 : THEL 1T

[0690] 7 i1 it 3= B 52 3= 45 44 SWNT 2 A H 771 &5 #4019 K B8 (Er) W%, I ] DA
SWNT ) HL -5 S LB o P P <65 B 11 2 02 i FNVASE P P A o X L A 22 3B R0l e i T
FH 45 2% (P CNT I 3 R PR 1) B B () 39 .

[0691] 7 b, FRE AR 1 32 IH A S o 1k ) ACHE L 0K FB AT USCBEONT I h bR B 57538 R
B )BT A 1R e IR CNT 2 THT b A FOUUZ 225 40 T 15 81 1 B A 25 R4 1) T e B DR B

[0692]  HI 1 N 7 H CNT R R 1 1 AR 1 2 T AR 70 VI SR AR 47 1 B 2% AR R, A 3 NI 2% B o HE
T 25 0] U 100F /g, HF B A IX 2 KB A 9K 4R 4 iR ZD 28 2 vl ik HARIE ) - ik
K Rk 2 F 2R 1R RE O 78 5 58 1) Y Bl U 15 ONT A S 1 o 78 VR AR P A J5 b 78 FEL I CNT
PRAEGOKE R AR NUZ B 1, RIS R AR S R RS B L 7E BB KRl B IR E 2
TR, FEAR TR n120054E3 H4 H i A2 [FIPCT/US2005/007084 7 1A

[0693] DRI oK F Ak 2 52 2145 oL 45 o 11 B R 1), BT DA A 38 A R AEZK FR A2 T B R L Ak
B AR — PR KRG 2 2 T L iC1OAR AR FRIA R « 57— FhaAE o G 7 B (K e ) 2
1—F -3 T Lk PU S AR 28 (1-methyl1-3-butylimidazolium tetrafluoroborate) , H:
HAEWMBEE D (-2.4VE]1.7TVXFc/Fc’) M LT E M (L. Kavan,L.Dunsch,
Chem.Phys.Chem.4,9,944-950 (2003)) .

[0694]  HITE NFESLHHIR T — ANEFECL NP BRI , BT BZE BH CNTAR , 38 3 76 VA H A
JoR L ARF VRN R 45 A BT AR MV AR FEL A TR RS BRONTAR , 385 BT ik B 4R 5 5R S E & W4
R CA T K PH A R M AR o 7R 5 — 2D 3R, R ] ik AR % /N T-200nm 1 3% B ONT i S YT AR 7
ARAT SE AR B DA N E SEAR - SWNT MWNTE A AT UL F I T E R — SR, ONTHR M
A E AR 5 P A 2 7 L DA R ONTAR (1) 5 E M I 1R 55 L Th R 250 4R J5 T AT 3 i MR A T 7%
BRCONTHR « T-45 25 A A5 M T F Ap v N 7K 2844 R, 491 K BH i R b

[0695] B N\ Jd ik FH 48] 4n i 14 B V25— 425 29% T ik /N CON'T HEL A3 19%) T B 0 o O T RU2 HE far N
() 35 B &Lk 1 L [E] 45 5 L R R EPCT /US2005/007084 1 4R 1 38 i H Ak 2 7 22 %6 SWNT A4
BHR AR T A T MR Anr % B2, 75 B 3G KB it o0 B 35 CREDXS T 22 F g v N ) L 35
D) o N 7 SEBLIE NR 5 B, HR A N AT e st I e 4 P AR G 4R Ak B 5 (B e T BT 1 22
TN FE far AR ) B A S A R M T O T e LR IR SR Y () R e R AL (IR R AT
DRI A A fuf e N — Ak BT N IR T 7 i i AR e
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[0696]  HAiE N ATk 3% A H i N () LA B LA I FR AL 2 FLVE NI AR e . — b
X PR ) H A B G B DY —n— T 28 S U R £ (tetra—n—butylammoniumhexaflu
orophosphate, TBAPF¢) »

[0697]  DLR & A 2 W St 451 ) — AN S0 70 T 25 o AR 4 K A AR By A ) Ak 22 FL TV E N 22
Ji » 5 70 HE BT L R M R AR S5 R 5k S A S 3 N Bl K A AR Bl R e s R R 7R (T
FLLeAE DL T AT DU BB K AN OB AE ISR IR R, TE A 1 SR TR GOK B AR
), oA X A mT DA AT I R R R (T i Bk /RS0 C 2 ) MY AR S E A
BRANIRE TR ILYR & 28 5 290K E WAk (2 WPCT/US2005/007084) - 15 5%, A3E
R I AR RO N R AR H T (20— 30nm) (THLARFE $4)2 (151 WiPEDOT-PSS) « FAEEFE£9100
C T HRACEE DL 2Bk /K A8 — 0 IR, 38 0 7 H 733 N (1903 W ONTHR A 32 N3 78 K i
24 DX IR F U P3HT SR A 4 55 A 5 5 I SWNT (B3 2= T 47) FlCeok AR 4%3 < 11K LU AT B 7 /TR &
Yo 45 FL I SWNTIE R B VR IR RO B B REZ T ARG B, @R 2 &
Yy AR S 5 R AR — AN BT R, Bt AR CNT 85 m DA A > E ¥ AH ) PEDOT—
PSS 5 - Bl J5 114 25 B AT AAR 38 R AR I3 T N B i (1) AR P DA R SR A 0 2R B AR Ak o

[0698]  YENHAL R AN — DNEATT X, SRR E R LRI ef Ak
214 H A (1) 5 R P AR T R 0D Ay N AT DA I 5 R R T B TR IR T
BT o X7 V0 A AT A FO L FF )32 F 0 58 VIR GR B AL IR 54

[0699]  (z) CNTHEAR T B AL 2245 2% Dy R FOR Y

[0700] B 4 KA 1) Ak 27 R EE Ak 2 45 2 0 3 ) SOAR E TIRAS IR R RS A 15 B oK RE I
AW 5] S5 I, © 4o 2 SARCNT /] L HEAT P RS 2% - p AIn Y . )l 2 A0 e )
g ARSI, 7Ep 45 i), oK BE R T LB FE R T R 045 1 N 2, s il i 3B e 25 1
ST R A KR BIA AN S I van HovedF s, H A7 28k 4k 1 R BB R R 384 A . e
TH A H SUNTRRAE 35 225 1 37 S5 T-V b 2R () 1 sl , FL R B3 T 6 Th R B0 15 . o L &6
HL L2235 2 IMWNT R T 290 4e VIR 3K BELR (Br) TR . LM 2T K fca. —1. 0eVIF) fit
ek mEs (3 WPCT/US2005/007084) .

[0701]  (aa) FH 3% WH 9K 4T 4k B A 1) RS 2 B 9K

[0702]  &ifr, SWNTAIMWNT ) JZ P I BFINS A4 51 S AR K DGE8 , K L 28 K I C-NLFAC-By
BT T RERTINE R JZE N5 4 FIAR S BUR , BT iR 15 44 7102 CF T A AR Ands 44 i A E
N5 AR o S 25 X RS AR 4 5L BARINAS HUR AU R, T LIS @ i A s i 5 44
GURE T ZE R FTLL A2 S AR (CVD) & B 5 KN A2 7 4, CVD & i (I BTE
BRI (F T8 0 Tt R 448 , BRELAS S 1R PA1) o 3 WL 4% 2145 M 1) B, ey Bt A 45 ] LU A3
B p BE HAT 6 W IR 45 10 A R TSR o I8l T 5 HL Al i R B OR Y , ZEMWNT ) &
FR U 18], BT~ AN BEL 15 75 M0 110 P T e b 2 b B v K, T L R AR KR e T
(chirality) 2 FRERAEK, ra X2 4B .

[0703]  WILLH HH N A A B4, BB s M B S E NS RHA G 15
N7 H G I b 2 B A2 45 2 S TR E Ay N — ] DL SR R P (1 B T2, IR
P2 SRR PR IR GEI TR B0 T e 2E TR 2 ARSI B A2,
A2 N 1) R A RIS 7R3 A FE i et 2 A e 11

[0704]  ZH-&45 2% 00 R FHE I 5 oK AR N 45 20 280 DL AR BRC-N KB IR 7= 817 HA o C-Na g
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KA BA TR B P - ERAE BE 2, By DL AR 34 T2 2 3 Ab 22 N B R i e
C-NE H 1 F A i B A S o X AR 1

[0705] R[S SWNTAIMWNT FHNBE FL2H A (1) /N T+1 %6 BE /R B AR N 5 =t mT LA R #b A T
PSCAR A i BH S it 451 ) A K I s 2D 2R 16 Tl ek L FL T B L 3 L AR T R RN 45
N BEGZH A (1) 7K1 0 T A4 R BH ST A5 %) 9 oK A A iy A e T e HARIE L #E0. 5% 2 |
LU PN 45 2 AT G 70 1138 KA iy AN 2k 2 TSR IR o (LR 5 38 TT DA TR () 4 oK A5 1) i
YUK IR LD 2, SR fa i IR A BEGE IEE T 200 I 6 1) iy 389 i 8 mT e HINER BIS 2%
HE =2

[0706]  (bb) 454G BN AN KA GEAR AN H I GPOR LT e PR EF e 2D 210 = 4 T2 2
[0707]  FEPE95F196 7 H 1 A K A AR B0y F Bl , GRoK A 4 AL B i - D Re M Rk 46 &
BNGR A AERR BT B FLAR AR, L3R e A AR AR =

[0708] |95 R Bt s Y —FlORBHBEFR L, HIE T SHER G W) (CP) MCeo ERR AN KB HR HH 11
AR R BEEE RN, LAAE 2 FLiZ BHONTFH AR (FLY S #8) N F B0 3= — 52 3= e 45 . CP/CNT R 4k
TECNTAR LN I HLAL N 9K 4R 4E ARG ISR A8

[0709] P96 n] FE MR H A K AR H B FLARAR 5 5L A Je A B A R o /NEDR 7R LN
CP/CNT R4t WIS R 140 2405 I\ CP4E 21)375 H CNTAR BH A% 71 1 LR % - 72 29 100nm EL A2 FL N
A B FLKs B IS EEAE AR FIMWNT L, IR A 58 A W FE e fr UL BE K FEE 2 29 100nm.

[0710]  mJ DASRACLHbAd FH 2P SRR AR 4 , 451 AT 1 B BE Rl oK BOWS 2 Mo Sex 5 (1) 9K £4F
Y, FHT T B W SR R AR N 574

[0711]  (cc) HA1EJyra far il 5 2% (0 12 B G K £F 4EAR AN 2D 25 H AR 1) e Ak 7 L Tt DA J s
G R I B/ 5 bR E

[0712] 7 —SESi o] , AR BHI % e SR AL FH T ' F A 2 P v P P AN , B VR R 1) 2
F TG kb B 7 SO K BH B8 HE b o — S8R (1) A i B St 9] 3280 T R e SR 0 1) FH T kel
AL B 7 A O K RE R HE Y1 5 FE EE AR < AR R R B 4 EE VR ) 22 45 K BH A HEL s R 1 LA
AR RO L B ANIZE B 2 B 2 o TR 133 B B 4N K 8 RD L B R AR LR AR iy A2 B A R kb i
AN 7 RO R A 27 K B A FL T P B F A SO B 20 B AR, DL AR R 22 45 (HUFR R HR 1)
JURLOKBH 68 B it A 13 B 4B = (AR AR S 4L 2D N I 73 T2 Ak R4 M . 1F
EIEH IR T E K BHBE HEL A R T 4R oK R 2R 08 B30 il 4 oK 8 F Ar U S 2 FH TR = IR
SCRH EE, fi 2B B TRTB I Dh g LA S Bl A

[0713]  fE—2Lsytifol , A% BR ¥ J i3 AR O FL A2 fa it (PEC) , I 58 AR I A FH i
BH BB B e S P B A K AR 4R 20 45 i AR (13X Pl b  PECAE S — Bl A 22 2 14, 7E IR
AL B A2 Rl FEL A A 5 S E T 3% ol A s T 7 79 1 B AR H A R B B 2 T) 7= A L T (R 34
%) .

[0714]  —FpAER AL PECZ G K FH g FE it (DSC) , F4 5 2% i B -EPFLIMi chael
Grietzel AHFFHAAELIFI K H K (Z WK E % FINo.5,350,644.5,441,827H15,728,
487, L feNature 353,737 (1991) , FiNature 395 583 (1998)) .DSCIHAL T & HL H 4R R4t
I DAL 1A () R B AR 1, HLDR O LA oA 5 2 TR i A e e AL S 4% p/n 4 K FH
AE FE VA L AR AR T AR R 5N

[0715]  DSCELZSLHL T & UERH 910 4% I S e e 2l 20 R SRt 1 = 80, (H 2 b AT
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A UANER S 2 HT B DSCHC I il il B 4% H R YRR AR 2, o6 T K& B A e i 3 L % o
) A2 5 H th o [ 2 P W ATUBR 55 e L IR I 5 2 L SRk o R 8 e MEDSCRY = 32 i AT T
TR 3 B IR B RS NE 55 L B AR AR By, I H B AT R ARBR i .

[0716]  DSCH [P AEXT L B G Jir F AR 388 5 E FH P A1 771 S s 78 1) B 5025 B 5 fL BB A
PR (ZIDSCIERAI60%) o K L, N T B ARDSCHI A I 4 R o F , 20 R AERR B 7 2
SN FL e R I I L S EL LR o R v B F AR o T DL JE e A 22 4 4 R 5 T AE R A
DSCH #8426 o A0 38 FF 156 (19 A A B 1] BV 1) 2 — B ZIDSCie il L & 7R (2 M. Diirr et
al.,Appl.Phys.Lett.84,3397 (2004) and W.Kubo et al.,J.Photochem.Photobiology
A164,33-39 (2004) ) .
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RIS, i B 2 2 1 8 FH o — S AR e B S it 51 P R i L B R AR 0 2 B % » RPFLER I FE faf i 22
an, HARRT A BR BAGVF 200 5 e AT R, HUbRE B &, B G5 A AR 1 () % ]
S, I B A =Y 2 5 TN TSR AR S 2 K BH B b A (1 B A R A R T L, ONT
FI AR R A R D K% (5.1—5.3eV) , X T ITOM DR 2L (4.7eV) , A FI T & I
5 AL o
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A HNE B EL AR 10001 1 85— B 2644, (2) 55 —3EiE ] S 10002, f21E R PERT Cl
T TR, LA 10001 AT100028K J9 28— FL Bl AR LK) , (3) B5—FE 210001 BAG il il Hh B 25
FREARFIORE T B IP) 22 FLARK S5 KT 3 e H AL 22 PR 2 SRS A 10003, BL K (4) St {2
T SR ALY B R Gkl T R T 1000434 78 - A BT IR BB A B RE SR AL
Y)10003F1 25 — H1 AR 1000248 1t i Xt , (0 THT FHAR IS B T 55 2% 1, 9 B AL 10003 A1
55 HL AR 100022 [A] ) 45 1] FHERL R R 1000538 78 , 1% H Al 7 60, 35 4% 45 7 2 B4k 38 TR 5t
(redox couple) 3f H 78 N ZFLEE P 1 FARE A 10003, {515 FL A% 5110005 A1 G4} Bl &
T IR AN A B P A 3R ORI O T A AR R B — Se S vh, 28— F AR
10001 17 325 BH J= 4k FH 128 BH 9K 41 4 b By 78 5

(07191 AT ik i % BH STt 5 2 (it 1 2 AT T F A 2% K BH A FL T 3 T 1R AR 14 A0 T
RS 11037 W 0K 2T 2 W 100 38T S ) A 2R 5 40 Ak 38R 1) 365 D92 0 o 4L R DA % N7 F o A8 2, A
FIF S it 451 P4 ke 9 A5 R B (R4 310 ] P T ' A 27 O B 8 R YL ) R R 1 R R R R 4
(1) fma=IE B B (80—90%) » (2) IRHLARFEHT, (3) & TRV FN#S R, (4) U EE K FH A
T IR R A LA RE R DR (5) S 58 A TTORNIL & JEHLTCOA [ 1 =y 22 1, (6) Xl i
AR P, (1) =4EIES0 , 1A R T PARFR 5 25 500k R e M S vl fr A, (8) t Tk
T AR R G T 2 17 3 5011 B AR O AR 4 oK 21 o 2 (1) 114 v R EL SR 1 F, A 7 A% 5 T T v R AL
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101021 5 7 B 2 T AR B AR B 1% B 2 FLAPK A 4EFL Bl 10105138 I FL B DL A SR AL e 5
HAL iR S 10104 , o HH FT— BTl 40 oK 21 4 B AR 7E L4 4 (R FL N BB A TS PR R10103 , 1235 14
MR FEA AR E A E AL S DL R A k.
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o3 B FL B 1010210 K FH G IE ST ZAREA /N T50% o

[0722] & & BN K BURL (U110 —20nmi T1 0248 K UL 1 2 S48 5% B A% 7] DLIE
ik BRI 7 4 B I — B T VR IR B AEE W 2 ALK LT 4E B AR 1010211 K 1 b, LLIE il 5 i
2910 —20um) i o AT LAIE I 72 A 2 31 30GH2 A8 4 3 R 126 36 R A3 AT TRWER Zh 3R 22 A Akt
INFAS A, SR B AT TRIg e 45 A BLER AR TR i - FE R 4 2 5, 22 2L H0.5-0. 65 FLBR FE o =y
% FL 1 2 A e AR A B AR 3 T AR AE 20311 300m? / g FR) A0 328 S [ o 2 AR ) ST B L EL AR
LIk AEAR 53 250nm ) Y Bl A o a1 3L B4R /N T 29 10nmak & T 29250nm , M) A & 4 FH 1)
B R E AR T s R B SR P R &

[0723]  fE—ANSEhtifolH , B R AT Gkl o 1B 2 215 2 FLIE 9K A 4E — & @ A AL MR i)
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(Hz) (TBA) 2RuL2 (NCS) 2 (H20) +BU AL TR o 7K £ BV VR AE R 100m 1 5 ¥ 20mg L L IR FE R 1R 15
ReBEAT IR BT T E W] AR I AE % iR T B AT M FL Al FH QRIS 8, SR Ja TR IR B T
AT LA IE A 22 7 V2t 0 A5 TR N S TR P ST 5 5 Bl R 22 DX Bl 3 78 2 IR T LA A%
PEE,

[0724]  1E 55— st fgl o , o] DA B ZRABLE R N A8 SR LR W 1 4nPhS FIPbSe 2 2 & ¥ 1
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[0725] {4 s Ak S s i e v A I, AN 7 0 UL A 6 B A A BORL I 45 6 75 o
7 18 21 4 JE AT AR L HE () v R P, A BH 1) 325 BH 40 K 21 4 A FRL I R BT o P2 v 1 =
Here N Z L& BB IR T SORMH% (K. -H. Jung,J.S.Hong,R.Vittal ,K.-
J.Kim,Chemistry Letters 864-865 (2002)) .
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Yk JE AR 10105 o AN T Z2RE AR FL AR A 40, RN IX PR g K £ 4 v] DAREAE e i S AR FEL I
WAE o35 o Al 22 Aur B F2 T RE IR B AL TR o 38 S HE B2 10105 1 Ak v 1 mT DL it FH 7 = A
BERRANAE IR 78 FE AR L0105 ) 2 [HI T £ 1 , 4 el 1027 () SEMIER T o 33X 193 4 i ik L AR A1 L
FRAEAF LA 10103 M L0 LO2B L XS, 4n B 101 Fr 7 , 00 1 FHAS IR W i 25 25 4

[0727] 35 BH ' v P i PR AR RIS B i P M T P 2 1) P P A P 70, 1% PR A T B F A e 7
AR TR I H 78 N Z LA SARFE Al , (845 L A AN Gukl sRQRIR B E A 2
() P S T A R R A 285 10« (8] B S0k v DA 10 = F Al o TR) AT b F B

[0728]  MWNTYNKELFAERR B A o — MUe M B AR 14 o MWNTAR 58 21 R WA Tl i i > b LG AT DLKE
T AR o A HE 2 B RS A - P91 Bmm R TP ex i g las AR i N #4278 Hh 8] frMWNT AR
TR — T , DASR UL ORI 9K 5 ) ATt PRI 5 ) 350 &) HL v 32 BH 1 10T o sl Im
1£2.45GHz T TAEMI L. 2F LI b i AT o 102, T AL BRER Al T — R I 5] 7 HAE
A A B BRI I A R 7 2B R LT T 145 B v 46 vt B A0 B 2 BORORE R T
I A R ~FTi0285 & (C.Feldman and H.O.Jungk,Angew.Chem.Int.Ed.359(2001) and
T.Yamamoto et al.,Chem.Lett.964 (2002)) .
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[0729]  FEAR KB — AN SEita 5] o, 5 Je 4 oK 41 4 e Ak 2 AR D ol 2%, FRVE AR 7 —
Wk et 77 ik, Hrp gk s — &R E A = G G r Ak aT DLdE I sk da i e 2 4L AL
S & B A AL I B IR e 45 T VA 11 4% o K 5 M FVICRAR B , & )8 S8 AL (91
UNT102 W03 A1Z00) ZE 30 X5 AR08 3 FEE A B (B, BRANK A I3 A Rt et e » 37T LA
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[0733]  FHXT G J5t) R A0 5 E FH PO A 70 A R 7 1) 57 5 028 B 3 FE BB B B4R M 1 (ZDSC
BRAEI60%)  Z PRI EAR NG 55 APty , I H AT AR . K, 1 faifk
i T Z NP ARDSCHI AR FE 4™ e LR 5 T AN BH 2 PR AR L 14 R , w7 LA FH g BH Bk 125 B 19
YR A YERR i LD 28 1)1 33 B Y FE R

[0734] DA Rl FH 58 B A4 i A RE AR BH , T A 38 A A B 1) A BH (1) Y5

[0735]  JRM1

[0736]  ATRBIREIAR T —PhA & H T BT B 1 A i B S 491 P 0 oK A8 bk ) B 28 g % il ok
7E580scemff) IR IHE Nk 10734, 1 FI7E680°C T K He H 5 B8 /K 1 43 EL ) Collo 7 4 5mm BL A2 1)
HHE RS ECVD (GRS AHTUAR) oA Bt FEMWNTRE B (9K AR o (b 5 i i He
TR AR UURAAEST T Fr R ol 3t 8 36 4 B 1) 5nm 525 5 . 3 T SEMAT A B8 B B 45 51, R &
oh 2 (1) 48 B AR v (FEMWNTIR T R P 1 ~96-98 % C) , HLA 2-4 % Bk TG 8 T bk, HLA W52
Bl RRL o

[0737]  Rf)2

[0738]  pboR IR T A % BH St 45 B T 75 oK A PR 4 S8 4 oK A B IR) 50 N8 B 11
T 1% CAHT MR IR AR 20 2 1) 2248 = AR AR 55 M 2404 (B3 LK. Jiang et al.,Nature
419,801 (2002) F12E [ % F 5135 A FFNo . 20040053780 (20044FE3 H18H) ) « A K B N KN, [A]
R N2 FH PR H RO 0 25 A M Ll 5 P52 48 R I 10005 o AR & B N8R HE 24 /T 95 20 — e
TR A R EAA T Z /N T IRHCK I 2D 28 38 I M 51 1R G KA A B4 000 T 55 20 oK 3 B 2 38
PR T 11 6 042 390 18 FH T 5 AR e s (91 P T 4, A2 4R Sk 0 s b 268 3811308 % 76 2120001 pm
N AR BT AR S AL 2 o 7E R R, an B L R BT S i I SR R OK il 8 T e
NGRKAE PR A 1) 20 285K S I B 25 , 12 58 1 P 25 B H BIAL A A H O ol I R B B e e BE
TR 265 1R G KA 20 28 B8 T H oK PR TG B IR I Az A 41 4k . L sl 22 26 70 & b (B
I H G HTFUS % S8 3 LLAE B SIHLLE £12000rpm R TAF LA AU In4& i 5] I HE47 4 1.
22 7 7R A R BN 1 9 20 T2 180 1 20 2R 16 90 oK A8 2HL A () 13 P 7 S ARl s (SEMD P
1%, Hed 40 KA [ I K AR A 3 s o B A8 J7 1) 5 R GR I 9 K 7 1) IE RS HL P AT
TR, RE G2 T2 R nl 5, SRR YRR E R 7 1a (T B T 2445 SHiffrmz
6] PR A 55 T DA 90° B AR B JLF-0° . BT sk 5 I 2k B R MK B e A A 8 4b ek B
WA R B R RO 5] N FIREYE  FTiR 20 2k B AR LE 9K K FE (—~300um) /N L %o
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[0739] 57463

[0740]  ghoR IR AT LAAE B 2R 12010 77729 AR/ AR ) 2D 28 . 2 28 T A28 I 4 i MWNT
PRBE F T 55 P R 72 5 12K B L 20 L= A2 W1 UE IR T A INE& iy » 1% R 20 5 AR &
FETR] P 5 2 A S5 B AR T i Kb ) 20 2% 11 9 (PR 2) o 8% 271 5 5 P 1 R A A T 1 50um#1] 249 3mm 2.
), LA BRAE 291 2 10FK 2 18] F BRI 20 28 B4R - 200um B8 [ AR B4 5] B A2 R 24 2um BL AR R N2
Zh2k, IF Hlem® (R AR AR AT LAP= R A T150K (1 Mk 20 28 i N 11 48 B 38 5 £980000%% /K, &5
BRSO LS U 1 L P 2RI 29100055 / K AN - 38 S EMWNTLS 26 (1 210 . 8g/cm®
2 B L IR T X b 28 i i K N2 28 BLAR I B3 &, i 3 A SEMN &2 . B I 4 2R 1 28
P %5 B I 21 0ug/m, S5 AR B LD 2R (1 43 591 N 1 0mg /m 120~ 100mg /mi1*) {ELAH EE 45« 5 3L 04 5
B CKE i it) AR L0 I R T AP 76 40 — 100N F 4EMALL , 29+ 5 A BRI 4l K 4 4k 2 5 5
nm EL AR G0 K A 2 28 i AT

[0741]  E4il4

[0742]  BHoR IR s B 200 InE& 41 4k LA 6 B 75 I ALAR T S8 1 , I ELIX Fh-& T DL
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2t DL IXAESRAR , B g B i 2D 42 R S5 oV HL SR B SR A T BB Bk i S
RAS AZREFEXT T XL L6 B (f F A 48 52 77 1)) DAAE sl DU B 20 28 - 615842 7 HE 2920
FRMWNT B I 20 28 1) SEMUTE Rl By, X e b 28 L 2 i A IR AE — 2 DL R B A2 KA T NSk K
2bek.
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[0744]  BboR A (fF B 7= 2 A4 v 1) 45 (0 Inde b 2 A B b £8) ik 7 7E R 9K 41 4 1)
YUk B A2 B 20 b AR FE IR FE AR TAE SR 97 80T I BRI D 286, =y INFEMWNT 5 i 20 26
TERATFF 20 28 P o AE AR RAR RS LR RRER B (B4, 030 o U i P 48 FE B e 1R T BB S 1 4
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AR . AR AR IR LD LR AR 59, DA A T A 175 ML AR AR 2 fir ) 2 T oz TP T 284, L LS
2 £ I Y E 1503 300MPa 2 8] 5 i . il e S i T3 8 (BN &) S B gk 4
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P2, (b) XU Lb 2k, Al (c) PYAIBIE ) B 20 2% o BRI vy il 28 B FA) 7 02 6 - R SEMS &
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L P S BN AR 45 A v O R P R A W D 2R BT R T (RO e 5 TR i b 28
2914/ g, W T AR 2620 /g, W TPVAIBE IR 2611 /g, X 456 1 Hom i B 5 IR RN
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BRUTARAE BRI AR o KB AR AT DA AT 32 5 FH PR SO 4 P 2 i 7k 0 30 B Ak (S LA
) o BB R R AT ) 9 B 28 S B A 5 T 7 AR BURE A o TR 2 5 7O R — REAE B L A B VTR
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A A 3 S P B AT R A P 2 T 7K 0 280 80 o AR P R AT ) 7R 90 78 O Bl e T
AEFUEA RS R AR R AR 2 9203 (<100nm) YR FECNTHR R THUES L o 72 BE IR B i Fe Al b
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A5t FH 10 5 7] 46 3% 799 A BB AR 3 50 — 100mm 14 L AR 1] 8] B o 753X P9 A LB 22 [] 51 N HE 45 5
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