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Three dimensional (3D) elastic hybrid networks built from interconnected nano- and microstructure
building units, in the form of semiconducting-carbonaceous materials, are potential candidates for
advanced technological applications. However, fabrication of these 3D hybrid networks by simple and
versatile methods is a challenging task due to the involvement of complex and multiple synthesis processes.
In this paper, we demonstrate the growth of Aerographite-GaN 3D hybrid networks using ultralight and
extremely porous carbon based Aerographite material as templates by a single step hydride vapor phase
epitaxy process. The GaN nano- and microstructures grow on the surface of Aerographite tubes and follow
the network architecture of the Aerographite template without agglomeration. The synthesized 3D
networks are integrated with the properties from both, i.e., nanoscale GaN structures and Aerographite in
the form of flexible and semiconducting composites which could be exploited as next generation materials
for electronic, photonic, and sensors applications.

modern technological devices because of their exceptional physical and chemical properties'™.

Particularly nano- and microstructures based on GaN are extremely promising candidates for the next
8-10

N anoscale structures from different semiconductors have played an important role in the development of

generation nanoelectronic, nanopiezotronic, and photonic devices**~, light emitting diodes and lasers®*™'°, chem-
ical and bio-sensors''. Recently reported phenomena like water splitting have also opened opportunities for their
utilization for renewable energy resources”"*'>"**, Important features like direct and wide bandgap (~3.4 eV at
room temperature), high mechanical stability, and large electrical/thermal conductivity promote GaN nano- and
microstructures for numerous other challenging applications'>™"”. Being technologically a very important mater-
ial, various synthesis techniques have been utilized for versatile growth of different GaN nano- and microstruc-
tures'®*%. However, almost all of these structures are based on one or two dimensional epitaxially grown
architecture, e.g., nanorods, nanowires, nanotubes etc. and their arrays on particular substrates>'%?3-2° In the
case of epitaxial growth, the requirement of single crystalline substrates with fitting lattice parameters limits the
choice and size of substrates and hence the production of large quantities of GaN nano- and microstructures.
Although there exist several techniques which enable the growth of various GaN nano- and microstructures, their
appropriate integration with externally associated devices is a highly challenging task when it comes to real
applications. Multistep processes, for example synthesis followed integration, have been applied to fabricated
nanostructures based devices but this approach is very time consuming and equally expensive. In order to
overcome these issues, either direct growth of semiconductors on the desired substrates/chips®’~** or the fabrica-
tion of large 3D interconnected networks made from these nano- and microstructures building blocks must be
realized by appropriate techniques®'. Such three dimensionally interconnected network structures exhibit all
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