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Fig.2 (a) The energy exchange processes along the sample tube between the pumping laser and the FIR signal

in the miniature OPFIRL; (&) The theoretical curve of lasing medium gain along the sample tube
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Amplifying Process of Miniature Optically Pumped Far Infrared Laser

Qin Jiayin Zheng Xingshi Luo Xizhang Qiu Ruman Lin Yikun
(Department of Electronics, Zhongshan University, Guangzhou 510273)

Abstract Via solving density matrix equations of the threedevel system, the medium gain G and
output power density I along the sample tube in a miniature optically pumped NHs molecular far
infrared laser (mini-NH3-OPFIRL) were calculated by means of the iteration method. The calcula-
tion results showed that the laser tube had an active region and a saturation region. For the mini-
NH3:-OPFIRL with a definite tube length, in a certain range the rise of operating gas pressure
mainly resulted in an increase of peak value of G. and shortening of the active region. Considering
the scattering loss and the self-absorption effect, the increase of peak value G: was not important
to the laser output intensity. But, the rise of pumping laser intensity /0 was advantageous to the
homogeneous activation along the light axis of the medium, which enhanced the total output pow-
er. Meanwhile, the signal frequency detuning obviously affected the amplifying processes in the
mini-NHs-OPFIRL.

Key words optically pumped far infrared laser, medium gain, saturation effect



