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B OE OHREBMSEET 80 £RK, FUMTRANWEREER T RS EWARKE
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REERR- DB ZUHEFR, RETURERE RSN HEDILFEE . XEELRITEF R
FEA ) — S BB T R B E BB R TE A AT E RIS

XA AWRCEBME, RERE, RESH, RENT

Abstract

since its inception in the early eighties is discussed with reference to our own results. In

The impact of scanning tunneling microscopy(STM) on surface science

particular, we review the role of STM in studies of single crystal surfaces with long range

order, the kinetics of individual local features, and the local nanoscale modification of sur-

faces.
Key words

surface modification
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FAR . ABMNIH 5 RE A M &7 LR
AL BB HE MR AERSERMRET &
ER ¥ EBEHRREHNEN LR S X LB EE
MXRMEFRERE, MM Tl WEF.=
D B9 R R T 8 K B9 L A R BI  3
5%, REE X BREFEMENNSER”
BT RS, B 6 Bk B ) 3R T % R BB R R X
% . (B, ERRMEE B M4 (scanning tunnel-
ing microscope, {55 N STM) ] tH §7 i & & &
R BEHMUFREREF KLY, XFEE
BERMRAERERFMEER (R W&
bR RN, EAEFRETHEER
T, RJ5 I#GR A fE REEFHFIE F L, X
HEH LK, HE KSR FTH (LEED) &
BRI AT S E M Ik, BIEREH TR EEE
AR A BE R AT S B, X U B R T R T B HE R
B AR ZJE, &R RE R
MRS B AR RXEE RN R —KEF

25 % (1996 45) B9 #A

scanning tunneling microscopy, surface science, surface structure,

BRI TR R a4l L Bl
EXHAERFRBFOERE LOR R A
BHE&FBRKE, BEILEFRIREER %X
WERER. AIXFHEENTEHFRETR
ERER. & STM [AHEAT, b R RE
B F B R MR TR, EF T BT
MEFH, X SR FREREMFL THA
RER A BN T L 0K B RBE, T A FTRE A
KB R E G, THERENWIRFRERNR
M. ERE X —BE, F STM it arf R E
g X EFLRBOEH 2ERIEA.
STM [T 80 A4, FFAR Hext &} £ >
T BE KRBy, & B4 Binnig 1 Rohrer B
3k 1986 4E % /R4 FE% . H STM #JR
EHARER, ERA—RERRNGEIRAK
INBE IR ER R FERAEE TR ORENERT
B, R E AHEREZEE XHWHET, FAF®

* 1995 4E 10 A 6 HKZIWH, 1995 45 11 A 15 B WRBH
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RENEEEEANSREERE 1 ASILA
BEFHR/AD, FFUERTUAARRERE R T
RESER, ZREFSHPHHER. STM B 5H
—AEXTRZ R EHEH RIS HWER
REEM, MEE —FNERTFRDWER. 4
EERMBERZ M E—A B E(ERRE),
MEERE B BT XA /N EER, X
B B O B BB R R, DA X B T S e AR g A e
FEAER R . ERESER, SFRERERET,
BE FE U B R /0, R T 7 % o % T O (B 9 R 9
§T-2Q AT DL I B TE R SR R AN B L R T /N B
BEFREMEK. STM XN EFRE X R
. B 1 RARNE#E STM KRB ERE
B—kEFaEER Eh&E 1 MhLESE
— M ERTFHER. FBVREXNRE L, &
FEFHARHIE—MRRYPFEH L, MTEHR
EEEWEMREL. B NE ERITEF U
EF 10 MR (BREENENETF, X
BRI ESRE LR AFET, k2 LE
BRI R R EFRBREE. STM KX FELGE
BRZRERTHERBEEFHS, XEBHRERE
EFEARTFREREMREAERRERNEZNE

B 1 Au(001)FREM STM &

(¥ EF 4.8nm ¥ 4. 8nm, HEEELR 0.04nm)
B E 2k, £ STM M i 2 87, B F &k

ZHRRAMRBAERFER, REN¥ EBH
RURERGFEKBFAHRE. T, RITEXK
WA BEERERFZHXANEE” MR E,
STM W HBIBLFEHEEREZANN. RAE
BB FR STM 7 Si(111)7x 7 EWMETEH
MRFPTENERER. BREEH TENARX
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ERPRW T EOEESETZRHFINWEM,
Sl X EEHINBREERETZ—. £
BTN T RS B A s Bk Py i £
B MEERFIF(ERRBACER), FRE
BEFH AR ERE, E Si(111)XRE, BEH
A5 5 T o5 4 B9 JE S PE P A 2R A O ) LR R A Y
FABAEY 7 1%, LR, Si(111)7 <7 EMERE
WITTHRA N ITTHA 49 5. TTRER, BRH
BTFoBeuBa T, EFEXAEHMER
REMRTEMREL 4BE EEBNA
LEED %038 Si(111) FEEBEEWR 7x<7 UEH
20 B4R REAT2WTHNSN TR, HE
+4r B RO FE B, XARE IR A,
ERABEEXNEHNRERE RS LIREE
BB h By, 1983 4£, Binnig 1 ‘Rohrer %
RFETH—K Si(111)7 X 7 REWFEF0 5
STIMEPL BRrbEHE 1A TRER 24
WIE AR 1 MR L. ZEIUUFE, X
A REHEWREFBHBRERETN.
Mokt 4 STM &+ SRR EME
T EAREARRR? Bt BEERRE
IRER S EMEE. Hlm, Si(111)7 X7 1
1 ANITEHA 12 AR 1A MFL;Ge(111)4 43
X443 - In(XEH In BFE Ge(111)RE L
R —Fh R R EM) B L ATTHIE 3 AR
WL, & 1 M/INREXE 10 MNERHIRFBRA
FHER %4 T LEED %5 Hfth 7 sk B
ATEME X LAY, ELNERAIXA
BEARMAE. KK, £ STM LR E, {177
BERMENKDEERERKE—RTIH
STM A, X B A [FE & STM &M AR [ B M E 5
RIBHETELE. Wi, AXFE—F
STM ¥ 8, AL AT LIRS H AR R T XA X
A, RS T B R A
& AFRMNXFEBEEENRTRENE
B. SERARBERM, BREMNFREEA
WA THAXEGFEE, RNEKESEEH0E
EiS ARSI (BEERTR) RGN
15 BRI R n LA LA 100 T B STM KB Y 22
BENSHEEMFENTE, XRSE#H
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fR#HEN— N REHHRFAINR. &E, Ri1E
B, BRYEE LEED S8t iR T EE
HHEBFREAY. XFHERREREEH
A, EERMNEEAF R KA. FlWN STM &
FIH Ge(001) ¢ (8 x4) — P (WE 2(b) My
L4y ), £ LEED FRHE 4 x 1. XM
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LEED B3R E 5 x 1. H X FIE - # HE R
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FEHREZUER. LA b, FEY
#R LR TR #2118 LEED & 3| 8y IRRE1E 4
X1 8 5x 1 He, HE R BRI R T8 HeS)
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() #7265 E Pb, YLEF 15nm X 15nm;
(b)#1—/~8.Z Pb, ¥LEf 21.50m X 21. 5nm

254 (1996 %) B 9 #A
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MUEAYTETS. EXERERB[REH
HIARBES LEED £, R L AR A&
LEED A E SBEX— A L. mRILEHH
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BH Ge(1IDERE LE, REEEXWE 3(a)
Bl RE L THAXESR REHFAHE
WEHENERE, ERRRE BN RITH
B, HARFEHTEARE. N STM B R 1#HEX
ARE LR FHEFmE 3(b) Bral. Bk
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Mz LR, EREESBEUELE
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FHEpRE L B9 IRBE, DA X 53 Shat 12, DAEE
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SitabiE. XPEAR STMRENETET. B
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REMR2% FERATEIEMYIE. BERN
MM EF ZR T Ge(111) B RBAEERE L
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Abstract An overview is presented of the application of state-of-the-art technolo-
gy, in particular optical techniques, in molecular biology. The use of optical tweezers,
near-field optics and video-enhanced light microscopy in the manipulation, detection and
imaging of biological macromolecules is described.

Key words optical tweezer, near-field optics, neal-field scanning, video-enhanced
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