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Today, awide range of analytical techniques can be used formaterials research. Themost commonly used high-
resolution analysis techniques are Scanning Electron Microscopy (SEM), Transmission Electron Microscopy
(TEM) and Scanning Probe Microscopy (SPM). Although each technique can resolve surface (SEM and SPM)
structure down to the nanometer scale, the different image formation mechanisms result in different types of
information about the structure of the surface, making these techniques complementary. SPM is the enabling
tool for nano(bio)technology, which has opened new understandings in many interdisciplinary research areas.
In addition, SPM can image surface structures with atomic (height) resolution without the necessity of damag-
ing the sample. Moreover, a SPM operates without vacuum, in contrast with electron microscopes. It can also
measure different physical properties, such as electric (using Kelvin Probe Force Microscopy (KPM / KPFM))
or magnetic properties (Magnetic Force Microscopy, MFM). As a result, associated with the developments in
SPM instrumentation and techniques, new and previously un-thought-of opportunities in understanding the
physics and chemistry of molecular and biomolecular processes on the nanoscale level are appearing.
In this presentation SPM nanoprobing of surface morphologies of different semiconducting nanostructures
(like InSb, GaSb, ZnO, NiO, MgO) and phase separation in diblock copolymer films are presented and dis-
cussed. In addition, in-situ electrochemical deposition of lead (Pb) from lead sulfate solutions, for battery
applications, is demonstrated. The application of SPM in understanding structural properties of biological
materials (e.g. live cells or cell membranes) is also presented and discussed in detail. In addition KPFM of
different semiconductor heterojunctions is presented and discussed.
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