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1. Objective
This project is aimed at:
Generating discharge plasma with a gas jet in air or in a vacuum, and controling reaction processes in plasma
to develop new applications in the fields of materials science, medicine, biology and agriculture. We have
succeeded in operating localized gas discharge for production of a micro-plasma in the vacuum chamber of an
SEM (scanning electron microscope) [1-3], and also in operating core-shell structured stable APPJ
(atmospheric pressure plasma jet) with laminar flow [4]. The novel techniques of plasma production in a
controlled gas jet will enable the development of innovative applications of plasma.
2. Project Outline
To that end, the project will consist of the following phases:
(a) Development of a gas nozzle for stable operation of a gas jet in a vacuum and in atmospheric air
(b) Development of an electrical power source and an electrode system for stable electrical gas discharge
(c) Investigation of plasma properties and analysis of chemical reaction processes in the plasma
(d) Pioneering of novel applications
3. Expected Performance
In this project, the successful candidate would be expected to:
(a) Work independently when planning, preparing and carrying out the experiments
(b) Report research progress at weekly laboratory meeting
(c) Provide supervision for master course and undergraduate students in the laboratory
(d) Perform routine work for the maintenance of experimental apparatus
4. Required Skills and Knowledge
The successful candidate for this project will have the following knowledge and skills:
(a) Basic understanding of physics, chemistry, electromagnetics, electronics and electrical engineering
(b) Principles of gas discharge and plasma science, vacuum systems and engineering
(c) Handling of high-voltage and high-frequency power supplies, electronic measurement instruments
(c) Operation of material analysis equipment such as SEM, EDS, XRD, Raman, FT-IR, XPS, and so on.
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