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High-Resolution Visualization and Probing of Local
Electrical Properties of Different Materials with
Atomic Force Microscopy
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Atomic Force Microscopy (AFM) allows high-resolution visualization of surface structures and probing local mechanical and
electrical properties of different materials in various environments. Recent advances in high-resolution imaging and applications of
Kelvin Force Microscopy (KFM) will be reviewed in the presentation. The high-resolution AFM imaging of soft materials
(biological specimens, polymers, etc) down to the level of single macromolecules is one of most exciting capabilities of this
technique. Different issues of high-resolution imaging (a choice of the operational mode, imaging parameters, probes, etc) will be
discussed and illustrated by practical examples. Visualization of fibrinogen molecules and fibrin fibrils will be considered in more
details. Surface potential images, which are recorded in single-pass KFM, help in identifying the surface locations with different
electrical properties. These images reveal the variations of work function in the incomplete metallic alloys and the changes of
dopant concentration in the semiconductor structures. In case of organic samples and polymer materials the variations of surface
potential are often attributed to strength/orientation of molecular dipoles and presence of local charges at molecular and larger scales.
Examples of KFM imaging of metal alloys, semiconductors, self-assembled organic systems with molecular dipoles will be
discussed. Among the examined materials are also conducting PEDOT:PSS blends, Nafion™ membranes, blends and block
copolymers of polystyrene and polymethylmethacrylate.

Dr. Sergei Magonov was educated in the former USSR where he got his PhD and has conducted research on polymers in the
RussianAcademy of Sciences. In 1988 Dr. Magonov moved to Germany (Freiburg University) where he started to apply first
scanning tunneling microscopy (STM) and later atomic force microscopy (AFM) to different materials. The scientific results
obtained in this period were summarized in the book (written jointly with Prof. M. Whangbo) “Surface Analysis with STM and
AFM” | VCH Weinheim 1996. In 1995 Sergei joined Digital Instruments — the leading manufacturer of the scanning probe
microscopes where he was involved in development of various AFM applications to soft materials. After spending 12 years with
Digital Instruments/Veeco Instruments he moved in 2007 to Agilent Technologies — another manufacturer of scanning probe
microscopy, where he is continuing research in AFM. He is the author of 13 chapters/reviews and 175 per-review papers.
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