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A Simple Scanning Tunneling Microscopy with Inertial Nanopositioner

Pang Zonggiang, Zhang Yue, Rong Zhou

(College of Automation, Nanjing University of Posts and Telecommunications, Nanjing 210023, China)

Abstract: A novel simple and compact scanning tunneling microscope ( STM) system is presented,
which can be applied in high magnetic field and ultra-low temperature environments. First, four SiN balls
and one CuBe spring were fixed onto an insulated rail symmetrically with epoxy glue. Then the central
shaft was pressed by the SiN balls and CuBe spring to the insulated rail, which was fixed inside one end
of the piezoelectric scanner tube ( PST). Applying one pulse voltage signal on the PST’ s inner electrode
and grounding the outer four electrodes, according to the principle of piezoelectricity and the inertial force
of slider, the central shaft will be sliding a distance, which moves the tip toward or away from the sam-
ple. After approaching, two independent push-pull voltages are applied on the outer four electrodes to
perform XY scanning, and the inner electrode and PID feedback are adopted to tune the gap between the
tip and the sample. The atomic resolution of Au (111) single crystal conforms the performance of the
STM proposed. The diameter of the scanning head is about 15 mm and the length is about 25 mm, suit-
able for application in high magnetic field and ultra-low temperature environments.
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Fig.1 Schematic of insulated rail and slider installation
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Fig.2 Schematic of structure of the STM head
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