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Observation of Surface Defects Using a Scanning Tunneling Microscope (STM)
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The origin and principle of scanrning tunneling microscopy in reviewed.

1989)

A prototype STM

with a three dimensional stage which is eble to select sample area and to approach the sample
automatically is described, and typical images obtained by the STM are shown. Surface topograph
of cleaved MoS: (0001) shows neat arrangement of sulfur atoms with 0,316 nm lattice constant.

Some defects due to vacancies and a dislocation are also distinguished.

It is considered that the

imaging principle of STM depends on the probe tip and the atomic arrangement of samples.
Also 7Tx T reconstructed structure of Si(111) is shown.
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Fig. 1 Schematic diagram of a 3-dimensional
STM using a new inchworm. 4. 1 nm x4, 1 nm.
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Fig. 2 Surface atomic arrangement of MoS:
(lattice constant is 0. 316 nm).
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Fig. 8 Structure model of MoS: and a corres-
ponding STM image,
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Fig. 4 Dependence of a tip radius on the STM
image. (a} small enough diameter of a probe
tip to the lattice constant; {b} larger diam-
eter than the lattice constant.

T A IO (b)) TSN REE Lo hid i b
R, EED X 57 74 MBSO TH 2 O STM &
BELNAECER, LELEERT A LTHE, HE
B, 737 ¢4 FETRANCHT S BEEN O STM
BICRIFT L S 3 o2 L= s VK - TR,
N DO TIRERTEA, ¥ 2l — g »OHME
WDLEHINBEDTHE, OIS 7774 VEASHBTTDS
L, EfEETOTREOMOEER, 1EHB3ETHE
ey, LE0HSETOMIC3ETRECENF L. @
SIRE TS EEORE S THET 5, @—EOM &=
FLTHBERET B,

Fig. 5 WMy i ab—v s vOEEEFT, &
NENDY L ab—¥ g YBROEFEMEMETORE
EERL, TOFKY 5 7 7 4 FOBEANERT, a0 12
(e Licdmogt e, F RN RE R
THE STM HTANOBICEB LIz bDERT, T
Ol EBoENEETE A L& STM BOiEH
HEETHHOBBIMLLTH 5, ORI
BTHEEEGICS, MHOYIalb—va vitka-TH
IR MR LB oh b,

3.3 EKMRIFOEE

—ROCRTERES, RS BT S & RO ER
TRIGDHEEE X LB Ha A & vy, ITRSH LT
Si OBEMNENTH I, Si(I1D) o Tx7 HiEA L
TS 111 g o AR, DAS =F AT
ENBBICHE T, BEBESEIUHERERERTESR
BRRRETH B, B OBEMSEEETHETC L5




ik A

RV L IO VI N - Sl =5 ] O 5 4

Fig., 5 Simulation images based on a kind of hard sphere mode! (feft side) and simi-

lar empirical STM images (right side) of graphite. (a)
(b)) @a=0.26nm; (c

probe tip)==0. 06 nm ;
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Fig. 8 MoS: image with a defect structure,
Disorder of the arrangement is ocbserved along
the line shown by the arrow, which is due
to some dislocation,

Fig. 6 7x7 reconstructed structure of 31 (111).
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Fig. 7 MoS: image (4. 1omx 4. 1nm) with some Jo L STM fRE5a400 b 425 7 B b g b I T

defects. A shows adsorebed atoms. B shows a
vacancy. OTENENOFEENC DN THETIR B BT 5 EE &2

Fig. 9 A three dimensional image of the same area with Fig. 8 The arrow shows the
same disorder line.
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