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Scanning Tunneling Microscopy
R. M. Feenstra
IBM Yorktown Heights

1. Historical Review
2. Apparatus
3. Microscopy
(a) image interpretation (metal vs. semicconductors)
(b) surface buckling - GaAs(1 10)
(c) surface reconstruction - Si(1H1)2x1
4. Spectroscopy
(a) tunneling theory
(b) ordered surface states - Si(111)2x1
(¢) semiconductor effects - GaAs(110)
(d) charge of adsorbates - 0/GaAs(110)
(e) disordered surface states - Sb/ GaAs(110)
5. Other Applications/ Techniques
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FIG. 1. Schematic of a STM using a piezotripod, (Y-Y-Z )for fine positioning '
of the tunnel tip T and a piezomotor L for rough positioning of the sample S. |

Vibration isolation is achieved with coil spring V and eddy-current damping
(not shown).

Ch. Gerber, 6. sfn;t;j, A Fuehs, O. Marti, H &hrer , -
Kev. S&/. Instr. 57, 221 (198¢).
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Summary

* Geometric Structure,
Stm m'wages dangh'nj bonds ,
bonds are connected to the surface
atoms.

Y

(mlyf)

» Surface State ley ¢ Band- be/\dli\s,
Observed du'*ecﬂy in .SPec'h‘OSCoPy.

(both empty and filled stafes ).

. Charae of Adserbates and Clusters,
Observed as ~20A4 tails in r'majes.

- Current Fan.spor'l',
Believed to oceur alonj surface .
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