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The optimization problems in Q-switched lasers with intracavity conver-
sion of laser frequency by the stimulated Raman scattering (SRS) have been
theoretically investigated in dependence on the parameters of nonlinear media
and cavity elements at Stokes-shifted frequency. In particular, we consider the
output mirror reflectivity at Stokes frequency and the length ofthe Raman ac-
tive medium as the main control parameters. The optimizations of Stokes
pulse energy, peak power, and pulse width have been studied. We consider the
case when the laser parameters at fundamental laser frequency are fixed.

It has been found that the Stokes pulse energy can be optimized by appro-
priate choice of the output mirror reflectivity at Stokes frequency at fixed
length of the Raman medium. The maximum value of output Stokes pulse en-
ergy gradually increases with increasing the Raman medium length. Simulta-
neously the mirror reflectivity which optimizes the Stokes pulse energy shiftes
to the smaller values.

We also found that the Stokes pulse width and peak power can be opti-
mized by changing either mirror reflectivity or Raman medium length. But the
values of'these control parameters which optimize the mentioned Stokes pulse
characteristics in general case are different. The optimum value of mirror re-
flectivity at Stokes frequency for Stokes pulse peak power is found to be larg-
er than that which optimizes the Stokes pulse width.

Hence it has been shown that there are sets of the mirror reflectivity and
length of Raman medium each of which optimizes the Stokes pulse width or
peak power in Q-switched lasers with intracavity SRS.
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