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Abstract
Carbon has driven transformative advancements throughout human history. The diverse potential of
- carbon materials arises from the varied combinations of sp, sp2, and sp3 carbon
oy atoms, creating a spectrum of 0D, 1D, and 2D nanostructures. These unique forms
hold immense promise for groundbreaking applications in quantum computing,
terahertz communications, next-generation energy storage, and carbon capture.
However, progress in scaling and integrating carbon devices into complete systems
remains limited by knowledge gaps between various carbon allotropes and
fabrication techniques. Just as a coordinated approach was essential to propel
silicon technology forward, an organized, strategic exploration of carbon synthesis
- and system integration is critical for carbon to reach its full potential. This
presentation WI|| introduce the NSF Accelnet implementation project “Broadening Carbon Ring” and
highlight her recent innovations in tuning carbon microstructures and interfaces and developing hybrid

carbon materials for energy storage and sensing devices.
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