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The performance of the next-generation electronic devices based on Graphene is strongly influenced by
the structure-function relationship. A novel technique which combines the best of two worlds, the high
spatial resolution of Atomic Force Microscopy (AFM) and the analytical power of infrared spectroscopy
makes now possible the nanoscale mapping of such nano-devices. The spatial resolution of about
10nm of our unique NeaSNOM microscope opens a new era for modern nano-analytical applications
such as chemical identification, free-carrier profiling and plasmonic vector near-field mapping. Recent
research highlights including contact-free direct access to local conductivity, electron mobility and
intrinsic doping via plasmon interferometry imaging demonstrated the power of the NeaSNOM
microscope [1-4]. The Experiment involves launching plasmons from the NeaSNOM'’s tip, having them
propagate, reflect from the graphene edge, and influence the backscattering amplitude. Two unique
properties of the NeaSNOM microscope were instrumental for this success: (i) the high spatial
resolution of <20nm allowed to easily resolve the plasmon standing waves which have periods as small
as 100 nm, and (i) more subtle, the highly confined light at the tip helps to efficiently launch the
plasmons, giving them the momentum “kick” needed, 50-times that of plasmons. Using plasmon
interferometry, NeaSNOM microscope can investigate losses in graphene by exploring real-space
profiles of plasmon standing waves formed between the tip of our nano-probe and the edges of the
samples (Figl.). Plasmon dissipation quantified through this analysis is linked to the exotic
electrodynamics of graphene.

New technical developments of the NeaSNOM microscope enables now real-space graphene mapping
of big area scans at high-resolution and industrial speeds (Fig2). An outlook of further several
application potential of nanoscale chemical mapping by local infrared spectroscopy will be presented
elsewhere:

¢ Quantitative measurement of local infrared absorption and dielectric function;

e Semiconductor free carrier distribution [6];
e Graphene used as H2 storage

e Nanoscale phase transition [5];
e Free carrier dynamics (ultrafast plasmonics);
¢ Bio-medical nano-imaging [7,8];
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Figl. NeaSNOM correlative AFM-IR microscopy. Contact-free direct access to local
conductivity, electron mobility and intrinsic doping via plasmon interferometry imaging.

Fig2. Epitaxial grown grapheme. NeaSNOM measurements with 10nm resolution of near-field phase
(left) and near-field amplitude components (right).
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