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AR B SR SR TS

ENEERES

WS AN TR ST A 4 ot 506 G R BE B o DA R  FRATT T LAAS BN 2S5 g i S et
B YRR AR . AEXTE A AR FE R E R — 2 LA R R AT UL A A
St/ NRTE IR R T BR b 2 PR K T HT AR Y 25 4T (Macroscopical Domain) 3 —J& L)
G R EGE 2, T PR 2 0 BR #9700 4 38, ( Mlicrocosmic Domain) . $R 117 , 7 72 W8 451 35, 11
PO ISR 22 6] , A7 AE— B R A 5 R K DS A 5 0 i “ b <o i , B Bl i 4 0
Gl . 7EX AR T RANEOR A “ A W4 , FE L) Jii/NEl 1~100 nm B, Hod 72300 . 4
JoR 4 R 3sl Ak | B K 3 THT B T TET R » {40 o AR 22 R B A A A, 5 B0 i i 22 BEAS ) F 225 R
YRR R F AL R B A g, T FFRE T AIARE R BT R R, XhrikdE AL
IR 2R AR BEA T — B RPAR B AR .

.1.1 RA&EX

Gk (FF5 8 “nm™) , INE]EDK K ok — BREMERRA. 1 om %F 10 °m, X
R YT 10 MR FEFEMESIE R BANOKE. DREENY R E, ANEER
“URAN K 227 KA A AR T, ARk & B MR 20~50 pm, 424 T 20 000~50 000
RERN 1 nm LTI BASGHEE FH P IR FE R ok, F B s i i B R4 5
pm, A2 F 5 000 nm,

1.1.2 mAH#AL L8844

I B SRR e = 425 () o D — AL TR RBEVE Bl (1~100 nm) 8{ iy &
TTIHE R B A B TR B 7 WA ) . KRR GOR B L i T ZE TR , AR (K T
2 AR IRE ARKG I S R AE A AR B R AR M A 2, s £ E R R 585
SAFE .

YK A RE AT LR L R AREL . B PR BB SR R AR BE AT /0 28, TE KB4 W 5% Tl o 4%
BRI GO A SR T AR BRI 43 T LA R =2

@ T4, 555 (6] =4 R AR R , dnai oKk RBE B0k | 5+ A 5% .

@ —4E, B A e TR R, tngh K 22 (Nano-silk) . 44K (Nano-rod) . 44K
& (Nano-tube) 3 , BREEFR N KL 4E

@ 4k, 35l —4E Nk RE, N8 H AR (Ultrathin Membrane) | £ 2 % (Multi-




KB SHKGAR

layer Membrane) ,# ffi#% (Superlattices) 5, .45 i i B 47 22 il 15 0 40 K £ 4 Bt 40 i i 6 95
A B — AL

R A X Se A BT A B i BT DA 4 —dE R 4 AT, A B LA’
F 4 (Quantum Dots) . B F£k (Quantum Wires) fl# FBF(Quantum WelD) Z#8. ML E
R4y s KA BHE B FERE 7 8549 R T /N F 100 nm 8 1R 90K OB 5 8 BUADBHI & & K R
B /NT 100 nm BRI AUKTEORL 5 2L 70 B AR R REF i T 4 . — 4, b iy —Fhak
RGO R B = 4EAr L. B 1-1 AORA B 43 251K .

oK kL gk Bk HoREAMH

1-1 MAMEHSXE

BRI EZ B R A AR, 4G 2 I8 A RE . TCHLAE & TR AR AN A BLA B OU 2 & 2 F 4
L) o ERET LA 4 — 4R —AEQORBR . BT BRI A P R 2 B AR R R T GEAR,
B GH R AORE , 5] ANAR K SR8y WA KRR BRES S5 . Fh SRR 4 K TROREAS B 1 1 44 44 6 Bk 2 4 K AR
# ¥ (Nano-phase Materials) . H /AR [RIGNKAT R Z 0] 50 5 HAB ARG K B A6 BHRSS &, °T LUE
4 B ELZ YK E 54 FH(Nano Composite Materials) ,

H SR A b B AE AR AR (Nano-particles, NP) HIZ4 %k [ 44 (Nano-solid) , 41K A4
BT NI 14 2 1 55, A2 K SRR R

BIE—T 2400, dr ABUF FRAR e phulbc 52 30 i B FBAE 2B 40 JRORDE F T8 G 34kt , X
RRRAGRA R, TRE R B A B 552, 240 5 UE S5 8 94 K S 46 8 WURL 4 R 19—
SRR . AE G E B AT AN R X 2 iy A A PR R AR AS TG AN B 14 8 A RUBE /N IORE A B

e AR H A K RBE R Bl A R ) ) 23 2 W Bl W DUR ARG E AT - 3 &
(Richard Feynman) . 1959 4 fhZE M3 T2#0e G X EYHESFE SR ER T E LN
PRI AR A [, Hoh 2 it T LA T ifi B9 773 (Bottom Up)” i & , BN 5
BRFIFRAEITA R, AR ESR . IS R A KRR R /4 F RE E# TR
T RE S A SR A DR R . AMbERTE B, AT ER R A ALY A8 R
PRONGAOR G5 I 5 HE L IR L k2 A AR AT 88 A b A B e

19 #4428 60 4FAE , Bl % e (4L 22 (Colloid Chemistry) IS, BHEFANIIFE T M EHBR N
1~100 nm #R.F R G0 RP AR (Colloid) IR 5T . {HR, BT HI b2 AT RA BiR B A —
AR B AN TRAGR 88— B8 2 UK, 17 2 A2 8 R 88 1 hy 7 AR 2R ) o i) 315
TS

1962 4F , AR (Kubo) K& HAVEE 5 0 & B o F OB . 4 1 T E /AR, th




T E1E WABRERAKGARENE
IR R AURURE P it B 1 B 08 sl PR BB E , DT HE Bl 7 S5 56 4 38 2 5% [l 0 K RUBE ) Aohr
HITHRER.

20 22 70 AR 80 4EARH] , BhEE X — S gy K OB (9 4540 B S FGSE AT T e #e
RGPS . iR 48 R 2 % M FRE SR B M AR NS H B 58 %, EHE F R
I i R A U AU 114 B S R e o R A T

20 42 80 44 , 394 Ik 18 {2 [ 8% (Scanning Tunneling Microscopy, STM) . Jf+ /1 &
% (Atomic Force Microscopy, AFMD S LI &R AEFBRINEAR 19 & B, S KB 19 &
D] T UK RHESIE

1990 4F 7 A , 85— B BrRb e R 20U 5 58 1w E PR b B s SRR ZE R E B
IR B BEEZE I (KB AR ) 5 (K A W2 )3 B B Bt % ol S Pl AR AR IR 1. ARG, — 1T 4058
IR AR AR AR B TR ARz o, RHGRIE AR, “GUK"EEF 2 /T R
KPR, EEEKAG, WSTIE, AR & E T LR FREVFRAE, fErE
BB YRR VKFE”“ PR Ve A 18 FH s IR RATTER 3 PR A “ 9ok &7 &R, sk sh ki
B BB RATNERE KBTS 2, U8 SRR IR, A RYUKBH A IR B I B 5.

ZE IBM A5 8 RERME F T #7H:((John Armstrong) Hiill . “IE4& 20 48 70 4B 4
FEARE TIEBHEA—F, OB AR RO T — 2 F B AR ML "R EFE LR 22
HKERFRLIF  “YORFGUK LT 452 T —Br B R R R i) — A H L R — IR AR E
i, WTPRE R 21 20 i S—W 7= b # iy 7 TR BE KRBT R B0 A 21 Rl 22 M aig i+ 5
B2,

1.1.3 fA#4

AURBHEEARTEGOR RUE LB 5T 4 i (RLAE 1 L 2 1 B4R 90 BORF R AR AR A, LB R
FIX LR 2 B B IR . OKBHE R R B in R B R T 0 F R W A
9K FUBE B B A BRI B 0 L A R A ) S R P T 36 o LA R R T R Y7 i

POKRPH P TE N A £ BRI TH «

@ Bl A & o5 RE B 9K B A 5

@ BT &2 PR AR E

@ HM 5 Hr 9K IR PE RIS 5

@ LABT 40T L BRI i B Rk S RE A9 i .

GOKRBHBAE NN TR 9y ot 57 0 3 B AN R DD SE M B T B A7k B i R A
EUAR R FI B AE 8K RUBE B 3R B H R AR » B LURCF 2 A SN ) & B A R e T RE /Y
P SEBAE P O S R EBR . BT S K REEORE X A7 A TRz Y R

SE R T K G A RLBF R 21 22 AT REHRR BB SRR =Sz — CHAL P A
He R EFE YR WA BRIRAGHETR) BN 1999 4 FF 1R » 3 [ R ok 58 HE 4 K B B B 52 31
A 21 HHBRFTH4ERY 11 DRGSR — 5 B ASBUF B AR R BAR S A FAF BB AR T4
FRBIF A T A, I SEAT B RS TG X — R B B AR K I 52 s 488 BURF 5 A K 4 K B %
5y 21 SRR Y A S ; U 1R B TR A CE KR S AR B ). B 2. 5
BB, LA 4% 40 K BB 7R PN Y DE R U A T 505 B & A9 19 235 2 0P 5T Mg oy
TLTTRAREARBIFTN .




MARBARENR LA R

ARBHE S LRI BB A R B LT3 B A Rk A2 A 2258 L
FBTA BIBLEEOR GO 5 R FIRAE T AR BRE: AORALF ORBPRL 2 K AR WA Rl
KBRS B AT B AR AR AT R AR 98K I Bt 55 94 K hn A58 DI DG X A Ak
R IV AARBAR G

1.1.3.1 #Ryse

YUK B2 SR TR 38 75 W) JRAE G K 23 (8] A9 9 B ot R RN ) S RAE AT BB . & LAGAOK [
R BFFENS G R A7 Tt G2 PE B RRRR 0 -5 AL 2 45 J1 B 3 () B A T 5T S AT
KRR BRSSP R e ROR AR A . B AT 90K B2 B IR 4
K o1 F2% (Nano-electronics) | 44K 32% (Nano-optics) 44 4 i, % 2% (Nano-electromagnetics) Fl
YKL 2 (Nano-optelectronics) 843 32 22 BE . H, YK B F 22 TG K S L F 222 440K
L7/ B 23 S T A R o

(D AXRETF GO FERME TR MHPRE RN EERSR, K RNETE4
15 BOKEEH G 55 B 900K B ARG FRAIE | 5 B 0 B 2 2 K ) e Y
B R0V F PRI R 8 (GRS o GOKE T2 BT 55 SR AR Ui i 127 Bl 748
1A ARG AR S350 J 388 1) 44 45 A b AR [ 30 6 sk I LA B B3 [, S B0 h % S 3
TR — gk,

(2) RKETE  GAOCH FHREGR L FEM B L & RERA, Rk
T REMTTE . PORCH F AR IR YUK S i+ 56 F A B R R — 11
BARZERE . R FHEASHORE FRARME G4 THROHE THEAR, FREEAGER
AR YR BAR G » B RE A& R IR 85 %, S FF 90 T — T 88 2R 4k e
i &

TEARBHHR  JOK P2 MAAO R P2 RO BHE R R E S . AMTEEREN
KL 2RI - # GUR A B R

1.1.3.2 @k

AR T TE -5 AR AR S B A2 RV A — 18T B0 23 S22 P e R B A 4%
BN AR ZR A2 T7 1k DA AR AR 2R oy T RO T AR AR 2 A e . ZELME LB R &
B2 AR ) S A S 2 AN A SR G AR R S B AT BT 5 B A e 1 » BRAE R F 52 %88 I F
WEEE R IL A JUEA LT R F B FA R R ERB AT, R E TS B4 R
BB FT B L 2T R 2 57

1,1.3.3 kbR

GURM B2 RS9 KRB R BT T 4 ERE RN I — T 9OR R RLE . 290K RUE
T 0 5 P L B O e LA R B B L PR 32 3 R R/ N . B A K RUBE F 45 4
ks HEFEAS AR TR AL A RS S B0 T B VR 45 FC 8 K RS /N ofed il b e g i A 4 I
G R REE A B A5




B8 MARARERRGARENE

1.1.3.4 WRAEME

GORHE )~ JEAE DR RUBE L NP A1) 2 DR AF 57 200 JH A 70 2% 7 40 B 30 45 4 RIS R, BIF 5
240 R PN 0 M R D [ LA B A AR AR B o L R R R B A — T TR, E R A
T AEAOR R ERFFEAE Y RO 1 B A0 4540 RO ST REROTBC R 5 7R K RUBE L BFSE DNA it
e fm BRI AR B AT STM ZRA5 4 B BN 240 D 4% 3R T i) 25 4 15 6. 5 9 ORA% R AR 3K
B2 R INAL RN AL A5 B A AR5 B O A 2 TR AE AL a5 45

1.1.3.5 #kE%#

A BE 22— ATE 27K LA FA R AE i B B G Fna A2, A0 1 ) FH 40 K 2 B Fnah
KA BTN , BB NBTEE NN E G RGN — TR 2FR ., PORESRRAH
VR RAE 53 F A LA T AR s B2 Wi R TT LA K Bl iR

PR E2A A HE QK 25 (Nano-drug) . 25 4% iz (Drug Transfer) . 4= 9t B (Bio-chip) #il
PKA: W) % 2% (Nano-biosenser) 55, K 4R Y MAEY I F ERKREE P EAEEKN
HifL

AW 2 20 tiE2g 90 R Rk MAE R A HEA FREAR S FHARMHILE
FEAR R —REEHHEAR, ©EE RIS E L RO TR AR AR B R 2 A B i A
2T R GE LA SE B A A LA A AR 0 20 A 6 A 7 A PR L R AE BB A0 I . B RTH A
PSR RAEREERNER EAHSA SR ERES, SO0 FERE SRS EE,
A B Bh 1L, KRR AR F B R a2 LT K B TR R2 Wi
YIRS W A AN G A TRERT B Ho 30 /] 52 B 77, 1 B w] 76 shZS A o %
PP I S IR A5 8. (8- T 2 W A H s B A P RE

1.1.3.6 #kmT

AR TG IR BN K GG R EMSCR A TS T ZEAR . BRA &R
T RAK AT BOR AU T R G & R el & RSk 59— T CEOR . 49K90m T =&
BRI AR 2R B — T 8 TR BRI TR R BRI K 800 I ) ) B S o e
SN R S0 1 H B S LR T B T B B REUE A . (AR YRR SR
BB TR ANAE A TR  ZEUIWT R T A 45 5 75 B AR MR R RERL B . KN TR %
AAE T T RN DORCZI PR IR EAR

1.1.3.7 #KF[H

KB FAE R T ZEAK I (1~100 nm) P RS 1 - ISR LT 251 40K
el FA P FALA . GUKAF I TR ARV 5 e G T X LI av A AR A
YERIA ] S 2 P B T2 S TR R 07 4K o T8 L7 1328 3h R
B Bl R R B T S 2 s R BHORL T, AR B T AR B T EE B bR
B e shtE Hrh R R A B .




MARBRERKGAm <

ok L B 4 1

ZNOKTORL 2 Fh A BRESCER A9 S 2 2 AR PR ok 0 J5 F) A S A 3R 3 A T T Aot S
R AR T 1A . 240 3R R /N A R T JE - 2 AR R L 48 K o B0 JB i 3% 1 i
K. BIGRRBER, BT A 8928 10 R (512 W) S 25 A AP BE L, i & 8o Hh AT S 9 2L
IE» PR A4 LB A DU e B A B HEHE

1.2.1 »AT&Z

INRUT BEE SURRAR AN » B 24 4 KA1 e B BRORE RO /N B 5 i 9 4K sl A 2 R
KBRS HAR T BE S Y B AE AR 24 SR /NI, o5 A R S0 ) i 5 2R F BB, AR R S A K
PR A% TR T8 )2 B ST B J 4 BE DB/ DN AR ARL A P O L FL (R AR T 2 S Y BB T
FECT R BB PR . B U, /N R0 BT 24 9 KA R ) ZEL ISR 19 RS Cln ki i )R
B T APRL T R /NG KA R P BB 2 R A AR A, A AR B9 RN B S 5 — il A
RHAR 250 AR B VE BB A 2E B SR ML BR R A . BN, 4 K b1k i MR AT S i, 9 7
AR SIS B 45 B T 3EARIAS s JE S e ORI S i A B R 25 ) T P 2 1, A S A 1)
IEH BT ; &R f B BRI ,

BXLEREE B9 KB AT AT B SR b DATE Y46 i v T 20 il e eSO JORE R /o 42 )
PR OB BIALRS  PATIAS B — R WSO T2 B9 48 2K W B b4 o FH T R R 02 o i B S 4R
5t BRI WML SR ; 8 ATAR X — RN B 22 B A OB R R 87 55

1.2.2 2 ob5R0&%

YRR 3R T RSN S8 G4 KL T B 2R T R 805 B R 502 bY BERLAR B8 /N T S 1
KIa g rtE Rk .

KB RE T A A BB 9 R R F /D
TR R AT o5 A B9 R %0 B i 2 1 A8 R & B
KRB FREN S ARNETFRE. ME
ook BRI AR AR /N, R T BT R T4 B 2 LT
Hotehn, 2 R85 SRR B ki iR 2
MBI ERWE 1-2 Fras. 60 B0kl + PR A
100 nm J/NE 1 nm, HEHEFE LGB F P EF 20}
BEELOIRBIE N KB 0% L RFLFSE E T T
HEPBNIGORR TR R . BT 9900k T 2% R 0 10 Zoﬂﬁ(mif 40 50
?ﬁiggyﬁﬁﬁ?mﬁﬁiﬁﬁ%%%ﬁﬁé,ﬁ Rl e
iig;igiﬁﬁ SRS AR ORI b BRI R 2 E X R

F X — R, ATTAT LAV 22 77 T 5 R 9 oK A R R 2 8 A R 1 28 30 1 & 90 K 41 1
BRI FH 38R o 9] 2t ve A A 710 2050 36 R DB A A VR 0 2% L T e ) 5 236 L S B R B R 4%
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