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The research and development of low dimensional materials
have accelerated at an enormous pace. Since the discovery of car-
bon nanotubes (CNTs) by lijima in 1991, there have been extensive
research efforts on the synthesis, physics, electronics, chemistry
and applications of one-dimensional (1D) materials, including nan-
otubes, nanowires, nanorods, nanofibers, and nanobelts. Recent
advances in the modeling of phenomena during nanofabrication
along with new methods and mechanics of controllable synthesis
of 1D materials have paved the road for applications with in-
creasing social impact, especially in energy generation and storage,
bio-detection, wearable devices, specialized coatings, and environ-
ment monitoring.

While 1D materials still shows great potential for novel ap-
plications, the pioneering research has served as a foundation
in establishing the framework for investigating two-dimensional
(2D) materials. The work in 2004 by Andre Geim and Konstantin
Novoselov, where they demonstrated the isolation of graphene
with the simple, yet elegant, “Scotch Tape” method has now be-
come the foundation to introductory 2D materials research in
laboratories all across the world and has opened the floodgates to a
vast library of other 2D layered materials, including the fabrication
of heterostructures, all at atomic thicknesses. The nanoscale world
has shown to be a place where materials exhibit peculiar and
intriguing properties, which are not available at the macro or bulk
scale. Examples include extreme mechanical strength, surpass-
ing the strongest man-made steel, to ballistic conduction, where
electrons race along great distances without scattering, as can
be seen from graphene. The nanoscale world continues to show
undiscovered and untapped physics that is now only beginning
to shed light. Countries around the world are investing vast sums
to bring the realization of 2D materials from the lab bench to
commercialization. Evidence of this is seen in the European Union’s
Graphene Flagship, where over 150 academic and industrial re-
search groups have formed a consortium comprised of over 23
countries to bring graphene from the lab bench to real world
applications in record time. In addition to Europe’s commitment
to 2D materials, the United States, through the National Science
Foundation and Department of Defense along with other federal
agencies, have supported and established a consortium of labora-
tories to research, develop, and realize 2D materials in applications
such as specialized coatings, ultra-sensitive mass detectors, and
ultra-strong actuators. Finally, the most impact is being felt from
Asian countries, where industrial giants such as LG and Samsung
are realizing applications in flexible touchscreens for cell phones,
tablets, and wearable devices, to name a few.
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To better understand the current state of 1D and 2D materials
and future direction, this special issue was established to canvass
academia, industry, and government institutions to evaluate the
progress in fabrication, modeling, and novel applications of both
1D and 2D materials ranging from carbon nanotubes to transi-
tion metal dichalcogenides (TMDs). This special issue in Nano-
Structures and Nano-Objects has compiled research and review
papers covering many interesting and diverse topics that include
photocatalytic fuel cells, novel solutions for anodes in both Sodium
and Lithium ion batteries, transparent conductors, nanowires,
nanomesh, solar cells, THz applications, anticancer drug carriers,
hydrogen evolution reaction of nanosheet, photocatalyst, electro-
chemical capacitor, and the effect of environment on photolumi-
nescent of WSe,.

We would like to sincerely thank all authors who submitted
their work to this special issue. It is our intent to keep the scientific
community abreast with current technological breakthroughs and
recent scientific progress in the fast paced research environment
of 1D and 2D materials modeling and fabrication and hope some
or all of the topics presented achieve this goal.
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