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Abstract; Based on the Maxwell-Bloch-Langevin equation, the model of transient stimulated rotation Raman

scattering (SRRS) for high-power ultraviolet laser beams passing through long air paths was built up. The

model of the phase perturbation was also given, where the RMS Gradient and random phase perturbation

were introduced to describe the low and the high frequency phase noise, respectively. The SRRS effect on

the shape of focal spot has been discussed. The variation of focal spot size with the spatial phase

perturbation and propagation distance has been analyzed quantitatively. The results indicate that the radius

of focal spot increases with the propagation distance if once the threshold condition fulfilled. Moreover, the

radius of focal spot increases with the spatial phase perturbation of the high-power ultraviolet laser.

Key words: Stimulated rotation Raman scattering (SRRS) ; High-power ultraviolet laser beams; Root-mean-

squared (RMS) gradient;Phase perturbation;Focal spot
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