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Breakthrough in the optical
properties of MXenes - two-
dimensional heterostructures
provide new ideas
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MXenes represent a newly discovered class of two-di-
mensional layered materials, which showcase fascinating
and tunable optical, chemical, and electronic properties,
and exhibit diverse applications in fields such as photo-
electricity, photothermal conversion, and photovoltaics.
The team of Jun He from Central South University pro-
posed a simple and effective method for preparing
Nb,C/MoS, heterostructures with enhanced both linear

and nonlinear optical properties. In this work, MoS,
nanocrystals were successfully grown on the surface of
Nb,C nanosheets in situ, resulting in the construction of a
two-dimensional Nb,C/MoS, heterostructure. It was
found that this heterostructure outperformed pure Nb,C in
both linear and nonlinear optics.

The study reveals that the surface group of Nb,C can
modulate the work function of Nb,C/MoS,, which af-
fects the charge transfer and energy alignment between
Nb,C and MoS,. As a result, Nb,C/MoS, inherits the ad-
vantages of Nb,C and MoS, at different wavelengths and
exhibits enhanced broadband optical absorption charac-
teristics.
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