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Dry Transfer of van der Waals Crystals for Nanoscale
Characterization of Buried Interfaces

The synthesis and characterization of two dimensional (2D) transition metal dichalcogenides have attracted
much attention in recent years due to their potential optoelectronic applications. However, due to the fact that
they are synthesized mostly on insulating substrates, their characterization at a fundamental level has not been
straightforward for as-grown crystals. Usually, they are transferred to noble metal substrates such as gold
through exfoliation or polymer-assisted transfer, but these methods suffer from contamination of the crystal
surface. Here, we present a simple method for clean, dry, and residue-free transfer of CVD-grown crystals to
gold, which allows for easy and comprehensive nanoscale surface characterization using techniques such as
Scanning Probe Microscopy (SPM) and Raman spectroscopy [1]. In particular, the combination of the two
techniques enable tip-enhanced Raman scattering (TERS), leading to nanoscale Raman mapping at spatial
resolutions better than 20 nm. Further, scanning Kelvin probe microscopy allowed for high resolution imaging of
the surface potential, which provided key insights on the charge transfer between the crystals and the noble
metal substrate. Thus, the transfer procedure demonstrated here is expected to enable robust optical and
electronic characterization of a variety of different 2D materials. This is expected to be of particular importance
in understanding metal contacts as well as buried interfaces in engineering devices based on 2D materials.
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Figure 1: Scanning Kelvin Probe image (left) showing contact potential difference (CPD) and TERS image (right) of the 2-
layer part (2L), measured from the buried layer of a CVD-grown WSe: crystal transferred to gold.[1]
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