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Abstract

sWalasgns: TRG 5880237

Project Title: Modeling and Analysis of Nanoelectronics with an emphasis on ballistic
electron transport and nasnoscale void/vacuum devices

Investigator: Siwapon Sriosnphan, PhD

E-mail: fengspsr@ku.ac.th

Project Period: 2 year

This research project aims to understand and apply the phenomenon of electron
discharge in the high-voltage field from macro-scale to nanoscale. This phenomenon
allows ballistic electrons to transport without loss of energy. In the research, we have
analyzed the model and applied this phenomenon to two types of devices; Nanoscale
vacuum photo devices and Nonthermal atmospheric micro-corona discharge plasma. In
particular, the incorporation of graphene with the silicon structure with the air channel
enables the device to conduct a ballistic current as it moves in a vacuum, coupled with
a Schottky diode-connected current. The ballistic electrons in nanoelectronic structures
can enhance the performance of photo device by providing tunable high sensitivity.
Second devices employ emission electrons from metal under high-voltage electric fields.
The results make it possible to create a nonequilibrium plasma generator. The
temperature is close to room temperature. This can be useful for many industries such
as agriculture, medicine, the environment, etc. However, the project focuses on
agriculture research which is Rice (Oryza sativa L.) Seed Sterilization and Germination

Enhancement via Atmospheric Hybrid Nonthermal Discharge Plasma.

Keywords : graphene, nanoscale vacuum electronics, photodetector, quantum gain,
ballistic carrier transport, Atmospheric cold plasma, Seed quality enhancement , Oryza

sativa, Disinfection, Surface modification
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