Mapping of nanoscale mechanical and thermal properties
of graphene using UFM and SThM

Manuel E. Pumarol*, Peter Tovee’, Oleg V. Kolosov', Vladimir Falko®, and Franco Dinelli®

'Physics, Lancaster University, Lancaster, United Kingdom.

‘CNR-INO, Pisa, ltaly.

Motivation

Graphene is an one-atom-thick material made of carbon. The last few years have uncovered the potential of graphene to be used for many applications given its remarkable
properties. Most of the recent research is focus on the electronics properties of graphene. Largely unexplored remain its mechanical and thermal properties. In this work we
report experimental results of mechanical and thermal properties of thin graphene layers using Ultrasonic Force Microscopy (UFM) and Scanning Thermal Microscopy (SThM).
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AC detection of tip resistance is a very helpful approach eliminating multiple sources of er-

ror. The calibration then becomes a two-stage process: Ackngw|edgement5

*First, the resistance of the heater/sensor as a function of T is calibrated via DC

measurements
*Second, an AC response of a balanced bridge with the sensor is measured via lock-in am-

plifier and linked with the T and resistance of the tip
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