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5. ATOMHbIM AU3ANH



What 1s Scanning Tunneling Microscopy?

@ Allows for the imaging of the surfaces of metals and
semiconductors at the atomic level.

@ Decveloped by Gerd Binnig and Heinrich Rohrer at the
IBM Zurich Research Laboratory in 1982.
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@ The two shared half of the 1986 Nobel Prize in physics for
developing STM.

@ STM has fathered a host of new atomic probe techniques: Atomic
Force Microscopy, Scanning Tunneling Spectroscopy, Magnetic
Force Microscopy, Scanning Acoustic Microscopy, etc.



STM: scanning tunneling microscope

tunneling of electrons through air
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. Bias voltage:
current mV -V range

@ Electrons tunnel between the tip and sample, a small current I is
generated (10 pA to 1 nA).

@ I proportional to %9, I decreases by a factor of 10 when d is
increased by 1 A.



Two Modes of Scanning
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@ Usually, constant current mode is superior.



STM n3obpaxeHus
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Examples of STM images...
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AnNcopysmnsas aToMoB HA
MOBEPXHOCTH
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ATOMHO-MOAEKYASIPHbIU
AN3OUH



CMmelweHne atomMos no
MOBEPXHOCTH

At an image distance
Under an electric field

At tip-atom contact distance







Co3AaaHHMe TPeyroAbHOU CUCTEMBI
ATOMOB




CMmeLlueHne MOAeKYAbl HOABEeH30Ad




CMeLlleHne MOAEKYA HA NOBEPXHOCTH
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Pa3AO>XXKeHue MOAEKYA



Aunccoumaumns

Adsorbate-induced
resonance state.







P-AnoABGeH30A
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MoAekyAssipHOe
KOHCTPYUPOBAHMUE

Preparation of
basic blocks

Transportation to
the assembling place

Molecular Assembling

Transportation to
the assembling place

Preparation of
hasic blocks




