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Nonlinear Properties of Optically Pum;;ed Molecular Gés
Amplifier For Submillimeter Waves

Lin Yikun Qi Bingsheng Li Yao
Abstract

The optically pumped molecular gas system to be used as a submillimeter
wave amplifier was studied theoretically, The density matrix equation of opti-
cally pumped molecular system irradiated simultaneously by submillimeter wave
signal has been solved. The equation was solved for the gain factors of the
submillimeter wave signals of differeat power intensities by assuming that only
four energy levels of the molecule remained in effect to the interaction proces-
ses. The solutions of the off-diagonal elememts of density matrix in analytic
form have been obtained. The numerical data of gain per unit length of the
system for submillimeter wave signals were obtained. A whole set of character-
istic curves corresponding to the different signal powers and frequencies was
shown. The nonlinear properties of the system for the amplification of submil-

limeter wave signals have been revealed.



