“Googling” the Wealth of Information Available from

Microscopy
Scientific Achievement
Measurements of local properties over a large dynamic
range, by capturing all relevant information of tip-surface
interactions in large data sets, and analyzing them using a
supercomputer.

Significance and Impact
Previous techniques often capture only the information
that is deemed valuable. The current method provides a
way to collect complete sets of data, without imposed
operator bias. Big data algorithms then provide maximal
understanding of materials. Supercomputers make this
fast enough for real-time feedback to the microscopists.
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Narrative Highlight Text: This work highlights the development of the G-mode which is a new
approach which allows full exploration of multidimensional tip-surface interaction in
dynamic Atomic Force imaging at the information channel capacity limit. The use of
multivariate statistical methods such as Principal Component Analysis, allows one to guide
a data sampling strategy and attain insight into data structured in space, frequency, and
informational domains. This method is much more advantageous compared to current
lock-in based microscopy techniques, since it provides a way to explore data without
information loss or imposed bias, along with the statistical feedback for a complete
understanding of a system, as well as effective compression of the produced information.
Having access to the entire data set increases operator’s confidence in the observed
phenomena since the resulting signal can be analyzed from different perspectives providing
an answer to a myriad of question relating to data veracity and experimental conditions.
With this new, in depth knowledge, dynamic Atomic Force Microscopy can begin to
transition to models that are dictated by physics of tip surface interaction as imprinted in
the recorded full cantilever response.
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