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Thema: The art and science of atomic force microscopy

Kurzfassung

For a long time, it was generally accepted that the spatial resolution of atomic force microscopy [1] is
inferior to the resolution of scanning tunnelling microscopy. However, this paradigm has been challenged
by experimental evidence showing that AFM can obtain subatomic spatial resolution [2] and a direct
comparison of constant-height data of forces and tunnelling currents clearly showed that AFM can obtain
higher spatial resolution than STM [3]. Recently, pentacene - an organic molecule consisting of five
carbon hexagons - has been imaged with unprecedented resolution by AFM [4]. These breakthroughs in
spatial resolution became possible by a detailed analysis of the physics underlying force microscopy and
the transfer of the theoretical findings into an experimental device — the gPlus sensor - a force sensor
based on a quartz tuning fork [5]. This sensor not only allows high-resolution force microscopy, it also
enables combined STM and AFM measurements. These combined measurements show that on weakly
conducting samples, a partial breakdown of the tunnelling barrier can occur — indicated by a reduced
attractive electrostatic force component [6].
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