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ABSTRACT

This book consist of eleven chapters, which deals with questions
concerning basis of atomic physics of Laser material, basic properties of gas
discharge, occurrence of charged particles, movement of charged particles in
gas, transfer and disappearance of charged particles, Tomson discharge
theory and gas breakdown, glow discharges, hole cathode discharges, arc
discharges and pulsed discharges, high frequency discharges and microwave
discharges, diagnostics of plasmas.

The characteristic of this book is to combine the Quantum Optic with
Gas FElectronics organically, the contents of this book is systematically and
counpletely. By this book, readers can understand the physical process of gas
discharge better.

This book can be used as teaching material of the course for the
graduate students in Physical Electronic and Photoelectrics, and can provide
reference for the researchers and engineers who are engaged in researches

and application of gas discharge and gas Lasers.
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FOREWORD

In 1993, was revised the related courses of majoring in
Physical Electronics and Photoelectronics. Two courses on
Gaseous Electronics and Gas Discharge and Gas Laser have
merged into one course on Gaseous Electronics and Gas Laser.
The class hours is 60. Since 1994, I have been giving lectures on
Gaseous Electranics and Gas Laser to the graduate students.

This book is compiled based on the lecture manuscripts and
will be recommended by the Graduate College of Huazhong
University of Science and Technology as a textbook, and will
published by Huazhong University of Science and Technology
Press. Readers who study Gas Laser can choose the book Gas
Discharge and Gas Laser, which was published by Huazhong
University of Science and Technology Press in 1995.

Gaseous Electronics deals with occurrence, movement,
transfer and disappearance of charged particles in electromagnetic
field, the physical process and properties of various discharges.
This bock consist of eleven chapters, which deals with questions
concerning basis of atomic physics of l.aser material, basic
properties of gas discharge, occurrence of charged particles,
movement of charged particles, transfer and disappearance of
charged particles, Tomson discharge theory and gas breakdown,
glow discharges, hole cathode discharge, arc discharged and
pulsed discharges, high frequency discharges and microwave
discharges, and diagnostics of plasmas. Problems and exercises

. I .



are attached to the end of each chapter, readers can discuss and
think deeply.

This textbook is written by Prof. Qiu Junlin of Huazhong
University of Science and Technology, Prof. Xin Jianguo of
Beijing University of Science and Technology examined, and also
gave some useful comments, some books and literature were
referred in the compiled process. I am especially thankful to all
of them.

I wish to acknowledge Graduate College Students of
Huazhong University of Science and Technology and National

Laboratory of Laser Technology for their kind support.

Qiu Junlin
1999. 5
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