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ABSTRACT

Along with its peculiar electronic properties, graphene and other 2D materials show an intriguing
mechanical phenomenology, emerging from the combination of their atomic width and their
macro-scale nature in the other dimensions. When a monolayer of graphene is suspended on
a substrate with a hole, its equilibrium configuration is not flat, instead, it presents ripples
with different length scales. This is probably due to the coupling between its strain field and the
electronic degrees of freedom, however, a rigorous explanation is still missing. This configuration
can also be studied and modified using Scanning Tunneling Microscopy (STM). On the one hand,
the voltage and current between the STM tip and the sample can be controlled to promote
bucking events that change the state of the membrane. Alternatively, the STM can track the
vertical movement of the membrane, keeping record of its dynamical behavior. In this talk I
will introduce different theoretical approaches of modeling this broad phenomenology. We will
consider the coupling between the electron degrees of freedom and the strain field as the possible
origin for ripples and buckling, estimate the effect of temperature on the effective elastic behavior
of 2D membranes and discuss the dynamics of suspended graphene monolayers.


