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Fg 3 Laser outputs of P-ransition and Q transition vs
operating pressure P (laser cavity length L=0 4 m)

Fg 5  The measwed SMMW laser output vs operating gas pressure
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Mode Competition in Optically Pumped NH; Sub Millimeter Wave Laser

LUO Xi zhang, CHEN Wei bin, QIU Ru man
(Department of Electronics &Communication Enineering, Sun Yat sen University, Guangzhou 510275, China)

Abstract: Based on the semi classical density matix theory, mode competition between V2. a—sP (5, 4) (P-
transition) and V2; a—>sQ (5, 4) (Q+ransition) in optically pumped NH3 sub millimeter wave laser (SMMWL) was
studied. The gain coeflicients of laser media in a four energy level system were deduced. The output powers of P -
transition and Q transition were numerically calculated by means of iteration method under different operating conditions.

The rules of mode competition can be summarized as follows: In low operating gas pressure condition, P transition was in
dominant position; while in high gas preasure conditin, ) transition domninated, but much weaker and was restrained by

serious self absorption of SMMW laser. The calculated results were verified by our experiment.
Key words: sub millimeter wave (SMMW ), optcally pumped sub millimeter wave laser (OPSMMWL), mode

competition



