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FOREWORD

The research direction of the State Key Laboratory of Laser Technology
is high power lasers and is interaction with materials. The new phenomenon
of laser physics and high power lasers are its main research contents. The
basic problems on optics, electrics, thermodynamics and material in high
power lasers must be investigated. To obtain high power, high beam quality,
high stability and long life lasers, the key unit technology and the detection
technology to improved the beam quality of high power lasers must be
solved. The basic problemes on optics, electrics, thermodynamics and
material in high power lasers must be investigated. To explore the new area
of laser application, the characteristics of thermodynamics and the motion of
the micro-particle in laser plasma are studied, and the emphasis are to obtain
the key technology in laser material processing and films deposition.

In recent ten years, the State Key Laboratory of Laser Technology has
obtained many achievements, including “the pin-plate 10kW transverse flow
CO, laser”, “1500W fast axial flow CO, laser”, “1kW transverse flow CO,
laser without helium”, “1kW CO, laser with confined discharge”, “Circle
polarization mirror” and “aerodynamic window”, etc. The government has
awarded various prizes to the laboratory for these achievements, and these
achievements have been transformed into productivity, evident economics
benefits have been obtained.

This book reflects the latest research achievements of the State Key
Laboratory of Laser Technology in the fields of industrial lasers and its
application during the nineties of 20th century. 14 chapters are contained in
the book of “Industrial Laser Technology”, and are divided into 3 parts.
The first part deals with the technology of laser resonator, including M?
factor and beam quality, micro-distortion mirrors and crystal window,
aerodynamic window, phase conjugated mirrors and Gaussian mirror
resonator. The second part is about the various kinds of lasers, these are

the high frequency excited CO, laser, diffusion cooled CO, laser, confined

cI[[o



discharge CO, laser with high gas pressure, high power semiconductor lasers
and diode pumped solid state laser. The last part is about the technology of
film deposition by pulsed lasers, including superconductor film and
diamondlike film by pulsed laser ablation, the technology of marking large
area uniform film by laser scanning.

Several professors cooperate to write this book. Prof. Chen Peifeng
writes the first chapter, Prof. Cheng Zuhai and Prof. Zhang Yaoning write
the second and the third chapter, associated professor Wang Xinbing writes
the seventh chapter. Prof. Huang Dexiu writes the ninth chapter, associated
professor Wang Ying write the tenth chapter, associated professor Guan
Wenjie write the eleventh and the fourteenth chapter. Prof. Wang Youqing
writes the twelfth and the thirteenth chapter, Prof. Qiu Junlin writes the
other chapters and the introduction. Prof. Qiu Junlin and Prof. Cheng Zuhai
edit the whole contents of the book. The whole book is examined by Prof.
Yao Jianquan (academician) of the Tianjin University, the preface is written
by Prof. Gan Fuxi (academician), the president of the academic committee
of the State Key Laboratory of Laser Technology, thanks to all them.

Thanks for of Huazhong University of Science and Technology Press to
publish this book.

Qiu Junlin, Cheng Zuhai
Dec. 2000
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