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1.1 FARMRER
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AT ERBHE, e E BOLAH IR E b, B
ERTIHREARGNBERANNTHIRAT . H120, BRI
TR, AT LARSURF, I TIPS 2 S0 AR T8
AT EVRNGE ;B AAR B AR , ATRT A K S 32 i i
B, FH R 3 1 FOYE I7 33X BB ; KB AR (1841
HIERETS LA TCE 0K SR 7T LA ) 15 th AR S/ N O L 28 5 44
KEORYZE T R HEEESS, BT, AHE 50
KUK K75 H B, IR VR Ak vKAS 2k
B4 SRR EE, ARANERESHKE X KRS
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BRIV , T ELBR [ 207 £ = 348 FIa B 438, LN
AESARR PR R R B B33, IRTRb R Bk
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KB ANKKIESHTF T — A 9KIRIE”

XY, KA AR RITFEN—T., BRI —K
ERBREIERAK BT 0 RITE N AFAE TR,
NE T BT KB R I .

M2, WKRBPE R 2R AL ME? EENES
N Re— A F BTG 2

HSE, 942K (nanometer, nm) FEFER UL, H 2 —FRE, &
HA BB HIK (m) 2K (mm) K (pm) — R R K BT B2
fic 1AKETF 107K, gk B, 1 gk RE 10202 —%, 8
T2 —2K T2 —k. TN ERBEE, BiFRITAGE
5 ERBRHAR R, LRSS — SRR — T 1 90k ky
2 3~ 4PN IRTHSIE— R B TR ; 105 B/ SR T HE 51 i
i, 1 HORKAR 10 N EEF TR ; AR N8 ML S0 B2 K
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Rk 10 JLAZAK, B IRE , 9K B —ANMRAME /MK B
HES AU B R WD, & 5 WA T8 g o =,

A BRBAR L BUR RAT 2087 BRA B AR KT
BRI B E" 5T F W87 45— 10 i R B A, AT
N E BB R A WE? KB B I, X TR AT AR
SREM AREBITIZ KRR ? 53X — A0 I 38 B 40 K 1 37
HRBBRITHAZL FATH O EZRITHE A R LK 1975
EUe? RSB IE R A B EVEM E M —.

B, FIKER (nanotechnology) R AT B A “HH&” , i B3 A1)
ATLAE UL, FORB AR AER B “ME”, T B ARS8, R
HOE, KR B A BE S 7E b T BT iR B0 451451 338, o 5 42 1) 2 g 2
AHIVEA
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A4, KRB RAT 2987
ARBAIRE 20 THAD 80 AF4RAI R I E A= I I 76 R Ui 2 19
RIFEF 5 TRIRF R A A, B RTEETE 0.1~ 100 nm
ZIERPIREHR . X MR EBM R, BT RE TS TH
REFEH  WREITHEERRNZE, JkBARZ LA ZE I
HRYE, B E A LY MBIk R BERT , B T8 7300 W &
SRt e B R B R RN L TN, (6 ) R AR R BE R A TR D
XL BERNE N T SEE, K5 F— B Tl %,
REFARHRERD BZREHYFREARRLE 2, M
NEIRAD R TR EF M T, 8K BEHEEILE M E
THIMLE F 3 FLARKEIRILE FNETFH DNA 4+ Fo
B 1959 48, X HE LW FH R 1965 FE ik T /R ) 3 3 3548
% Richard Feynman 7E X4 ) 32 E ¥ B £ £ 48 10 % 35 P s A sk 3k
MPEEE T - MEENTE . “MRERIRACHERE — 4 —
TSR T K S I AV XY A AR X2
TARBKIRE, BRI RS B &, (53R R M e
HIATHEFE AU/ N R T B ATER AR, 4515 B LA K B b4 i
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RPIAR R BIRF T 532 — , BB 2 060 £ BRAE Bk (k3 gy 1 DL 2%
P 0 R skt 9 LB SRS BY 22, B R A T u: S0 I, R
RRBAAGXHOESIYT. BRRWAHFTY, I
LIRESSEA EI148 A A R, RABBEETF EIIEET R4
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TR LR RAE B E

PREAFERARA B, IR Feynman X411 5 HBFFE,
PRE M ALEBEE A CHEELEBBRARNETHS T,
FEXT B RAV A BT IR AR BT R (ER 2 |, 15 18
AT TR IR T M0 T 1K R M My R,
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HH 20 HABLIBR L FHEHA DR RHOB R T Ed 2
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FEARIERE. AR ACRIH R AR 1 21 th2a 28
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Bl AT R — N R BT X, B E B R %
FARMRIAMER ., B2, FREARE I ALGE—LH
5425 AR RO AR TR ILBO 7 A , AR 0 R 21 i
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B KB AR — 1T L3 2 B S RN B AR O SERE OB 22 4%
A RIREIE (BT 1% 5 THEWS%) MB AR (M T
AR GHEHEAR BB MR TR A M,
TRERH ST ALRE AR R R AR, S By B B R
$e FEN LR R R A BERY

IE Bt , KR AE AR W78 18 BB A 22 1 R 19 55 4 8L
BRI B R T VP 2 10 5 90 KB AR E IR 6280, 040 K b
RYEE DKALSE DKE T GURAE 2 S0K 92 2%
B JORHARSE S o S48 F R o 5 6 R A 2K HE 45 14
IR A FRTE S SO K b AT B 5E , 330 048 L 75 4
B S 70 2, SR 7 O BRI, 0 98 S 4T RS BB, M T
FHAKMSRAEE KWB, 7621 LR, RIHEE T 99 %
HARMSE TR T A ERWHTE .,

NTTHE HH B TE 4 BOBOR R BTG, 3 22 4 R 7 A K
MR RAVEIE R T Ot MR . [RRE, TEDR B R BTG, 4K
BT AR MMRE BL RO, B, KR 544
SRR B T AN B K e TR BT, A B R EE A K
FHREGTFRELAE. TLERETFLBMKEARSE N L25H
B S (STM) FIR T 7 B 350 (APM) (B 170 BE LR 24
SPM, Scanning Probe Microscopy) ,HHERAFE T MK R BG4 47
M CHIBE ST FEPOR B AR I R R S B B E e,
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2.1 FARRERMEMNESRRIE

1982 4£, [E Fr & ok 1 8% 2> &) (International Business
Machine, IBM) 7 2 1 B 5 FT #9 Gerd Binnig il Heinrich
Rohrer J F R BB th it 7 E5R— G H AR
T 43 BT A A%, BP9 5 B B 8 %R (scanning tunneling
microscope, STM)!, T AR — K AEW H MY
FEFRE L8R REHERE, SR aB R BT 5T A C
MBI R, B, EXTREYIEAILE AR
F AP URBE THRASTRIFEAE T4 EKR
BRSO BN AT E . STM B K BB B BRBl 22 A
WH 20 40 80 FERM A T RBHERMZ —. BFX—
7S, Binnig 1 Rohrer 3R15 T 1986 AFi# IR HXK

BT STM BB H w5 192 R 53 3FRE 7 (/AT 77 11 B 53 %
N 0.04 nm, FEEJTFIRHHRIAT] 0.01 nm) , E 6 B BUR
SENRBAPRH— N BERWFT, EEALUMRES
BORBARBIFRIIESGE S , TR AR E WA
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RELHRTF R T 454, F PR AR BB R ik WA AT
HIF STM, Py ER 22 5K R 2 5 P LABE 5E IR 7 =22 (8] B /NS 6 B, )
BAED T EYFR AT AR REYABOREEANENED
A DNA 73 F B4 10 AT 50 TUIBI AL 3 F R s BB 2 5K 0T LA
ST R B R T 454, B 2 IR R R RUE B ROBRIG s B
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B 2-1 SIM Rk Em
(B EH 8 2%E3081))

B2-18 STMMEAFEEN HEEHRa. X2y
750 ~ 100 nm PR & REHR CGER RSB EBH ML), AF=
BN = NEEEANERWE(P,, P, P), UL RATHR
I EEL AT 2138 4% 1188 Ccontrol unit) %,

STM A IR B FHIRGERN . T F F & RAT ekt S i
R EHATEH, R R TR AN R SR TR, B
FHRRE BB 4T R SR G R T RE B I B R (K% 0.5 ~
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1.0mm) , FFAENTIZ BIME T EAHES, YEENIZEREN—RE
BE V,(V, @HEN 2mV ~ 2 V)b, BB FREAT LAE B FREE RN
(tunneling effect) F15TIR (BURE D FHREBIRE M (BUEHR) , TEFHR SR
REZETE BB ERR . WERERT [ TTRRA:
IV, exp(- kD'Y2s) 2-1)

XEEAER EESAMETA%ET 1,0 AR SHERWT
KR s s AR SRR REZ M AMIER, — 44 0.3~ 1.0 nm,

HTRERR 1 54ARMBERRTZAIMER s R X
FROBTLL B T PRI SR E Z BB RS s AL IR BUR,
AR ICEE R B/ MYUAY 0.1 nm, BEE I 1 KL 10 /5; )R~ , 0
REEEBIEN 0.1 nm, FIEH R 1 EEWA 1045,

STM A P TAERE, B e i fE i R, inE 2 - 2
Fﬁﬂ—imo
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(o) ERHER; (b) EHEEER(ER ZH a8 2E5002] ).

TE R A RTE STM BR EH I B2 R S iR, &
BT LA FH A% 1 e o 14 R 5 2 1] B 85 i 7 T 2 A SR S B,
HERE P, M P, Bl bR AERE 5 R LT, MR 5 2%



