Discover the Astonishing Electrical and
Optoelectronic Properties of Nanodevices
Composed of Two Components!

Have you ever wondered about the incredible advancements in nanotechnology
and how they are revolutionizing the world around us? In recent years,
researchers have made groundbreaking discoveries in the field of nanodevices,
particularly those composed of two components. These remarkable nanoscale
structures exhibit intriguing electrical and optoelectronic properties that hold
immense potential for various applications such as electronics, photonics, and
energy harvesting. Join us on an exciting journey as we explore the wonders of
these nanodevices and delve into the science behind their extraordinary

attributes!

Understanding Nanodevices and Their Composition

Nanodevices, also known as nanoelectronics, are structures at the nanoscale
that enable the manipulation of electron flow. They are fabricated using novel
materials and cutting-edge engineering techniques, allowing for the creation of
devices with unique properties and characteristics. When two components are

combined to form a nanodevice, a whole new realm of possibilities opens up.

The diverse materials used in the composition of nanodevices contribute to their
exceptional electrical and optoelectronic properties. For instance, semiconductor
nanowires paired with a metallic contact exhibit remarkable conductivity and

electron mobility, making them ideal for use in miniaturized electronic circuits.

Electrical and Optoelectronic Properties of the
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Electrical Properties: Paving the Way for Miniaturized Electronics

The electrical properties of nanodevices play a crucial role in their practical
applications. By taking advantage of the quantum confinement effect,
nanodevices composed of two materials can exhibit outstanding electrical
characteristics such as high carrier mobility, low power consumption, and

enhanced device performance.

One fascinating example is the integration of graphene with a dielectric material.
Graphene, known for its exceptional electrical conductivity and mechanical

strength, combined with a dielectric layer, results in a device capable of ultrafast
signal processing and high-frequency operation. This breakthrough has massive
implications for the development of advanced electronics, especially in the realm

of nanocomputing and data communication.

Optoelectronic Properties: Unleashing the Power of Light
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Optoelectronic properties refer to the ability of a material or device to interact with
light, making it highly attractive for applications in photonics and energy
harvesting. Nanodevices composed of two components can exhibit outstanding
optoelectronic properties, enabling efficient light emission, absorption, and

manipulation.

A remarkable example is the combination of quantum dots with a conductive
polymer matrix. Quantum dots possess unique light-emitting properties due to
their size-dependent energy band structure. When coupled with a conductive
polymer, this composition produces nanodevices capable of emitting light with
high color purity and efficiency. Such nanoscale light sources have tremendous

potential in the fields of display technology, sensing, and even bioimaging.

Emerging Applications and Future Possibilities

The exploration of nanodevices composed of two components has paved the way
for a wide range of applications across various industries. From the development
of faster and more compact electronics to advancements in energy conversion
and storage, these nanoscale wonders are reshaping our technological

landscape.

One exciting area of research is the fabrication of nanostructured solar cells. By
combining different materials with complementary optoelectronic properties,
nanodevices can efficiently convert solar energy into electricity. These next-
generation solar cells offer improved efficiency and can be seamlessly integrated
into everyday objects, opening up new possibilities for renewable energy

utilization.

Another area showing remarkable promise is the use of nanodevices in

biosensing and medical applications. By leveraging their unique electrical and



optoelectronic properties, nanodevices can revolutionize disease detection, drug
delivery systems, and even neural interfaces. This newfound capability could lead
to significant advancements in personalized medicine and the treatment of

various conditions.

The study of nanodevices composed of two components is a fascinating field that
holds immense potential for the future. By harnessing their astounding electrical
and optoelectronic properties, researchers are paving the way for next-generation
technologies that will reshape our world. From miniaturized electronics to efficient
energy harvesting and life-changing medical advancements, these nanoscale
wonders are set to revolutionize industries and improve our lives in unimaginable
ways. The possibilities are endless, and we can't wait to see what the future
holds!
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This thesis focuses on the transport and magneto-transport properties of
graphene p-n-p junctions, such as the pronounced quantum Hall effect, a well-
defined plateau—plateau transition point, and scaling behavior. In addition, it
demonstrates persistent photoconductivity (PPC) in the monolayer MoS2
devices, an effect that can be attributed to random localized potential fluctuations

in the devices.

Further, it studies scaling behavior at zeroth Landau level and high performance
of fractional values of quantum Hall plateaus in these graphene p-n-p devices.
Moreover, it demonstrates a unique and efficient means of controlling the PPC
effect in monolayer MoS2. This PPC effect may offer novel functionalities for

MoS2-based optoelectronic applications in the future.
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