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We focus on the application of advanced
laser based techniques for the synthesis and
diagnostics of 2D materials used in
photovoltaics and nanoelectronics. In
parficular, the pulsed laser assisted
fabrication of tfransparent  graphene
electrodes and interlayers for flexible
photovoltaic devices, is demonstrated [1].
Furthermore, we present a fast and non-
destructive photochemical method for

tunable doping of fransition  metal
dichalcogenide (TMD) crystals [2]. The
reversible electron density control in

chlorine-doped TMD monolayers by pulsed
laser irradiation in chlorine gas atmosphere is
particularly demonstrated. A systematic red-
shift in the PL energy of the neutral exciton
indicates a reduction of the crystal's
electron density (Fig. 1). In the second part,
we present an all-opfical, non-invasive
ultrafast laser-scanning microscopy method
to resolve the crystallographic imperfections
of atomically thin TMD nanocrystals, via
experimentally probing and theoretically
interpreting their nonlinear optical properties
[4]. In particular, we show that polarization
resolved second harmonic generation
(PSHG) imaging reveals with high-precision a
pixel-by-pixel mapping of the armchair
orientations on a CVD-grown TMD samples
(Fig. 2). This allows us to measure the mean
orientational average of armchair angle
distributions from specific regions of interest
and consequently to define the standard
deviatfion of these distributions as a crystal
quality factor. Furthermore the same
method can be used to opftically identify
the twist angle in stacked layers of different
armchair orientation [5]. We envisage our
methodology as a new tool for the
discovery of new phenomena in twisted 2D
layers.
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Figure 1: Evolution of the electron density with
the photochlorination time.

Figure 2: Mapping of the armchair orientations
via PSHG on CVD grown WS2monolayers.
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