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The main research work of the High Frequency Electrodynamics Laboratory of
the Department of Physics of Tsing Hua University is to develop high-power,
frequency-tunable, millimeter-wave to terahertz-wave sources. In order to develop
wave sources, we must understand how to generate and control electromagnetic fields.
Therefore, we hold many domestic and foreign patents related to those technologies.
We than developed the ability to control large-area and uniform electromagnetic
fields, which can be used in plasma production; microwave material processing;
microwave food drying and heat treatment. Besides, the large-area uniform
microwave plays a key technology in the chemical industry/circular economy.

High-power ferrite components are very expensive and often subject to export
controls. Our in-depth understanding of the electromagnetic properties of materials
has made us a team with sintering, measuring, designing and manufacturing
microwave/ferrite components. Using ferrites, we have developed phase shifters and
high-speed switching techniques. In addition, in the communications industry, we
have also developed circulators and isolators. The current circulator products are
comparable in terms of bandwidth characteristics to world-class manufacturers.

Microwave can effectively facilitate the material reaction rate and shorten the
reaction time. The microwave can greatly shorten the oxidation time of the raw silk in
the carbon fiber process. We can also accurately measure the microwave
characteristics of carbon fiber materials and develop microwave carbon fiber
technology accordingly. In the microwave biodiesel process, experiments show that
microwave can accelerate the production of biodiesel and reduce the process
temperature and cost. By precisely controlling the microwave field, we can find a
suitable electromagnetic field to accelerate the thermal reaction and reduce the
process time.

In addition, laboratory students are actively entrepreneurs. Two companies have
been established: Chuang-yun Co., Ltd. and Baking Co., Ltd. The former won the first
place in the National Entrepreneurship Competition and the Honorary Excellence
Award of the Ministry of Science and Technology, and won the attention of many
venture capitalists. The latter uses microwave to treat coffee beans, which is short in
time, uniform in heating, and can completely stimulate the aroma of coffee. The goal
is to start mass-production machines next year. In the development of instruments and
key equipment, we also won the second place in the 2018 National Research Cup
Instrument Technology Innovation Award.



We can accurately measure the dielectric and magnetic properties of materials;
control electromagnetic fields and heat treatment of ceramic, magnetic, and even
metal materials. Looking to the future, there is a lot of industrial application space.



