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Abstract The diode pumped alkali rubidium laser is investigated by the three level rate equations for improving the
laser output power of diode pumped alkali vapor laser (DPAL). The systemic conditions are considered, including
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pump power, pump bandwidth, gain medium cell temperature and length. The simulation results are essentially
140.1340; 140.3460; 140.3480; 140.3430

coincident with the existing experiment results. Furthermore, we put forward the optimal design parameters of gain
cell for high output power and optical-optical conversion efficiency with a definite pump condition.
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efficiency as a function of incident pump power
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Table 1  Atomic Rb vapor laser optimized parameters

Parameter Parameter value
Cell temperature / C 190
Cell length /cm 5.0
Rb number density /cm™? 6.14 <10
Hepressure at room temperature /kPa 87.8
Methane pressure at room temperature /kPa 13.3
FWHM of D, line /nm 0.043
Peak cross section of D, line /cm? 5.52X107%
Peak cross section of D; line /cm? 2.86x10 %
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Fig. 8 Laser output power and optical-optical conversion
efficiency as a function of input pump power with

the optimized parameter
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