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Improvement of the output power of optical pumping
THz lasers based on the theory of vibrational relaxation”

Zhang Hui-Yun"  Liu Meng?  Zhang Yu-Ping!" He Zhi-Hong®?  Shen Duan-Long"
Wu Zhi-Xin?  Yin Yi-Heng"  Li De-Hual

1) (Qingdao Key Laboratory of Terahertz Technology, College of Science, Shandong University of Science and Technology,
Qingdao 266510, China)
2) (Department of Electronic Engineering, University of Electronic Science and Technology of China, Zhongshan Institute,
Zhongshan 528402, China)

( Received 29 September 2013; revised manuscript received 25 October 2013 )

Abstract

Based on the semiclassical density matrix theory and vibrational relaxation theory, the present paper studies the
influences on optical pumping THz lasers output power due to adding an appropriate proportion of buffer gas and
appropriately reducing the waveguide core diameter. Results prove that adding appropriate proportion of buffer gas or
appropriately reducing the waveguide core diameter can increase the output of light intensity of THz laser. Optimizing
the two parameters at the same time can further improve the efficiency of pumping laser energy into THz laser energy,
extend the effective activation area of the working cavity, put off the appearance of the pumping saturation effect, and
increase the output power of the THz lasers. This research may have a guiding significance for the THz optical pumping
laser in improving energy conversion efficiency, and increasing the output power so as to bring about the miniaturization

of THz optical pumping laser.

Keywords: terahertz (THz), vibrational bottleneck effect, buffer gas, core diameter
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