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Near-field microscopy and spectroscopy
has become one of the key technologies for
modern optics, combining the resolving
power of AFM based measurements with
the analytical aspects of conventional
optical spectroscopy. Near-field microscopy
has already proven itself vital for modern
nanomaterials and has been used in
applications such as chemical identification
[1], free-carrier profiing [2], or the direct
mapping of propagating plasmons [3,4],
phonon [5], and exciton polaritons [6]. Key
information like the local conductivity,
infrinsic electron-doping, absorption, or the
complex-valued refractive index can
routinely be exitracted from these
measurements with a spatial resolution of
< 10 nanometer.

In  combination with femtosecond light
sources, near-field microscopy has also
enabled ultrafast pump-probe experiments
[71 with a combined 10-femtosecond
temporal  and 10-nanometer  spatial
resolution [8]. Carrier-relaxation dynamics in
black phosphorus [?] or graphene [10] are
just two examples of the broad range of
potential applications for ultrafast near-field
nano-spectroscopy.

Within this talk we will also infroduce the
newest technological breakthrough in the
field of near-field opftics - Cryogenic near-
field imaging and spectroscopy. Extending
ambient  near-field measurements  fo
cryogenic  temperatures  will open a
complete new world for nanoscale optical
microscopy and spectroscopy, enabling the

direct mapping of phase-transitions in
stfrongly correlated materials [11] or the
detection of low-energy elementary
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excitations at the surface of graphene
systems (Figure 1). A first commercial
cryogenic system with a temperature range
from <10 - 300 Kelvin is now available from
neaspec [12] making this tfechnology
broadly available to the community.
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Figure 1: Cryogenic near-field optical
microscopy. Topography, near-field amplitude,
and near-field phase image of an epitaxial
graphene sample measured at an excitation
wavelength of 9.7um. The sample temperature
for these measurements is set to 8.0 Kelvin. Clear
interference pattern of propagating surface-
plasmon polaritons are visible at grain
boundaries and defect sites [3,4].

Graphene2018

June 26-29, 2018 Dresden (Germany)

= max


http://www.neaspec.com/

