SCANNING THERMAL MICROSCOPY OF 2D MATERIALS IN HIGH VACUUM ENVIRONMENT
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different thickness to understand the thermal transport of 2D materials.

Beam exit cross-section
polishing (BEXP) uses
Ar 1ons to create a near-
atomically flat low angle
(1 to 5°) wedge shaped
oblique cut with
minimal sample damage.

Approaches Employed for Enhancing ZT We measured the thermal

conductance of wedge-
shaped BEXP cut InSe
samples on high (Si) and low
(S10,) thermal conductivity
using high vacuum SThM..
Thermal conductance vs InSe
thickness allows to deduce its
In-plane and cross-plane
thermal conductivity.
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Interface

InSe_SIiO,
Interface
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The measurement of
thermal resistance on
wedge samples allows to
separate the contribution
from the interfacial
thermal resistance and to
qguantify anisotropic

For bulk isotropic material and a contact radius
above the phonon mean free path, the thermal

spreading resistance Is given by R¢ = — With

4Ka
small angle wedge cut
each InSe measurement point can be approximated
as a layer of variable thickness. We van then use the
tranverse i1sotropic model for R¢ for the heat
spreading within the layer on a substrate

Thermal images and profiles of (a,d) InSe_SiI,
(b,e) InSe_SI0O, and (c,f) SIO,_Si interfaces.

Phonon are scattered at grain boundaries,
anoinclusion interfaces and defect boundaries
whereas electrons remains unaffected
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