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Step Height Measurement Using a Scanning Tunneling Microscope Equipped with a

Crystalline Lattice Reference and Interferometer
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Fig. 1 Schematic of the unit. sample 1: reference crystal, sample 2: measured sample. tube 1 and 2: tube PZT
scanners for reference crystal and for sample. tip 1 and 2: tunneling tips for crystal and sample. XZ
scanner: two-dimensional monolithic parallel spring with two stacked PZT. mirror 1: measurement mir-
ror for Z direction. mirror 2: measurement mirror for X direction. PBS 1 and 2: polarized beam split-
ters with wave plates (light tone) and reference mirrors (dark tone), placed on steering stages. NPBS:
non-polarized beam splitter for beam dividing. BDU 1 and 2: balanced detector unit.
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Fig. 2 Photograph of the apparatus.
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Fig. 3 Schematic of step height measurement STM using crys-
talline lattice as the scale reference. The ZX parallel
spring scanner eliminates error motion of PZTs and the
scale lattice gives the displacement value. The two-axis
interferometer certificates the displacement value of the
fattice.
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Fig. 4 Principle of step height measurement. (a) Graphite lat-
tice image of the sample 1 obtained by the tip 1 in
Fig.1. X slow line scanning is performed by the XZ
scanner and fast Z scanning is performed by the tube 1.
The image between A and B is modulated by feedback
motion of the tunneling regulation between the sample
2 and the tip 2. The tip 2 is positioned by the XZ scan-
ner as (b). (c) Corrected image using the applied vol-
tage to the XZ scanner. Upper or lower edge indicates
the two-dimensinal image of the sample 2 in (b).

L A A T e T AT

85





