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Measurement of deactivation cross sections_in diode-pumped alkali lasers and
cross-check of them by a numerical simulation
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We have measured the reaction cross sections of the most fundamental

reactions of the diode-pumped alkali laser (DPAL), i.e., the collisional relaxation reaction and the
quenching reaction between Cs and three types of buffer gases, CH4, C2H6, and C3H8. As a result,
six reaction cross sections for three buffer gases were obtained. Laser oscillation experiments were
then performed with the three buffer gases, and the results were compared with the simulation
results using the measured reaction cross sections. The results were in good agreement, confirming
the accuracy of the measurement results. An analytical solution for the relationship between DPAL
buffer gas partial pressure and laser power was derived and compared with the experimental results.
The analytical solution represented the experimental results well.
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