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Pressure Effects on Laser Propagation in a Closed Horizontal Tube

Hu Peng An Jianzhu Zhang Feizhou
(Institute of Applied Physics and Computational Mathematics, Beijing 100088, China)

Abstract A model of a thermal blooming gas in a closed horizontal tube is used to study the effects of gas pressure
on laser propagation. It focuses on the variation of beam quality in far-field and the switch time of heat conduction and
heat convection in gas. By numerical simulation, the distributions of gas temperature, additional phase and beam
quality and drift of mass center in far-field are shown under different gas pressures and absorptions of laser energy.
And it is found that the change of beam quality is decided by both of the distribution of gas temperature and the
thermal-optical coefficient, and the switch time of beam quality accords with the one between the two thermal
conduction mechanisms, but the switch time of drift of mass center delays. Reducing the pressure in the tube, the

gas has a higher temperature, but more even distribution, and the thermal-optical coefficient of gas scales down, so

the beam quality consequently improves.
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Fig. 1 (a) Sketch of a horizontal closed tube; (b) 2D simplified model
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