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Atomic-level control of nanostructures has become essential for developing advanced electronic, optical, and biomedical
technologies. This presentation explores recent advances in scanning probe microscopy, nanolithography, molecular self-as-
sembly, and surface engineering that enable precise fabrication of nanoscale materials. Modern characterization techniques
provide detailed insights into the physical and chemical behavior of nanostructures under realistic operating conditions.

The session discusses applications in nanoelectronics, biosensors, molecular devices, and smart surfaces for healthcare and
environmental monitoring. Artificial intelligence-assisted materials design, quantum nanotechnology, and hybrid nanostruc-
tures are accelerating innovation across multiple scientific disciplines. Future developments include autonomous nanofab-
rication and multifunctional nanosystems for industrial and biomedical applications.
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