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: monolayers can have high Young's modulus values, indicating that they are
|ntr0duct|0n stiff and resistant to deformation. Moreover, the mechanical strain experienced
by Janus monolayers can influence their electronic and optical properties,
which is important for applications in flexible electronics and sensors.
Piezoelectricity in Janus bidimensional monolayers arises due to the lack of
centrosymmetry in their structure. This property is particularly significant for
applications in energy harvesting, sensors, and actuators. Janus monolayers
can exhibit substantial piezoelectric coefficients, which are influenced by the
asymmetry of the material. For instance, the presence of different elements
" : . ’ . . or functional groups on opposite sides of a Janus monolayer can induce a
In this article, we delve into the mechanical, piezoelectric, and structural significant piezoelectric response when mechanical stress is applied. This

features Of_ Janus 'bid.imensional mgnplayer§, exploring their implica.tions makes them potential candidates for high-performance piezoelectric devices
and potential applications. Janus bidimensional monolayers are typically [4].

composed of two different types of atoms or molecules arranged in a layered

structure. This asymmetry can be achieved by various methods, including The piezoelectric properties of Janus monolayers can be harmessed
chemical synthesis, exfoliation, or layer-by-layer assembly. One of the most in various applications. In sensors, the ability to convert mechanical stress
studied examples is Janus Transition Metal Dichalcogenides (TMDs), where ~ into electrical signals can be used to develop highly sensitive pressure
two different chalcogenides are combined in a single monolayer. Another ~ and strain sensors. In actuators, the reversible piezoelectric effect can be
example is Janus graphene, where functional groups or atoms are attached to utilized to create devices that respond to electrical signals with mechanical
only one side of the graphene sheet [1]. motion. The unique combination of mechanical, piezoelectric, and structural
characteristics in Janus bidimensional monolayers opens up a wide range
of potential applications. The high mechanical strength and flexibility make
these materials suitable for flexible and wearable electronic devices. Their
piezoelectric properties can be exploited for harvesting mechanical energy
from vibrations or movements. The asymmetry of Janus monolayers can
enhance their catalytic activity and sensitivity in sensor applications [5].

Janus bidimensional monolayers are a fascinating class of materials
that have garnered significant attention in recent years due to their unique
structural and functional properties. These materials are distinguished by their
asymmetrical structure, where two different chemical or structural components
are exposed on opposite faces of a single monolayer. This asymmetry imparts
distinct mechanical, piezoelectric, and structural characteristics that are crucial
for various applications in nanotechnology, electronics, and materials science.

The key feature of Janus monolayers is their asymmetric nature. This
asymmetry can create novel interfaces that lead to unique electronic, optical,
and chemical properties. For instance, the presence of different functional
groups or elements on each side of the monolayer can lead to differential
chemical reactivity, which can be exploited for catalytic applications or sensor
development. The stability of Janus monolayers is influenced by the stacking
arrangement of the layers. Unlike conventional bidimensional materials, the -
asymmetric nature of Janus monolayers can lead to variations in interlayer Conclusion
interactions. This can affect their mechanical stability and optical properties.

Understanding these stacking effects is crucial for designing materials with Janus bidimensional monolayers represent a promising frontier in
desirable properties [2]. materials science, offering a blend of unique structural, mechanical, and
piezoelectric properties. As research progresses, these materials are likely

UL to find applications in a variety of fields, from advanced electronics to ener;
Description b y 8y

harvesting technologies. Understanding their characteristics and harnessing
their potential will be key to unlocking the next generation of high-performance

The mechanical properties of Janus bidimensional monolayers are materials.

significantly influenced by their unique structural characteristics. These
materials often exhibit remarkable mechanical strength and flexibility, making
them suitable for a variety of applications. Janus monolayers can exhibit ACkﬂOWlEdgement
high tensile strength due to the strong covalent bonding within the layers.

For example, Janus graphene, with its unique functionalization, can maintain None.

or even enhance the mechanical strength of the pristine graphene sheet.
Additionally, the flexibility of these materials can be tailored by adjusting the
interlayer interactions and the nature of the asymmetric functional groups [3].
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