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Abstract

We present a comprehensive study of the effects of the defects produced by electron irradiation on the
electrical and crystalline properties of graphene and MoS, monolayers. We realized electrical devices
from monolayer MoS, or graphene crystals suspended on a 50nm SiNx membrane. The samples are
exposed to electron irradiation inside a 200kV transmission electron microscope (TEM) and we perform
in situ conductance measurements [1] and subsequently ex-situ Raman cartography. We correlate the
damage to the crystalline lattice - measured by diffraction - with the observed decrease in the two-
terminal conductivity of the devices and the variation in the Raman phonon modes. The change in the
diffraction pattern is fitted to a kinematic model. The variation of the phonon modes is fitted to DFT
simulations. The evolution of the conductivity with the defect concentration is approached in the
percolation theory framework, using a resistance network model.
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a) Schematic representation of the monolayers exposed to the electron beam. b) Increase of graphene

resistance during electron irradiation c) Increase of MoS, resistance during electron irradiation
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