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SHORT LASER PULSES RAMAN-BACKSCATTERING AMPLIFICATION IN PLASMAS INSIDE OVERSIZED CAPILLARY

Dodin I.Y., Fraiman G.M.

IAP RAS, Nizhnii Novgorod, Russia, idodin@appl.sci-nnov.ru
Using plasma as a nonlinear element of a laser amplifier allows weakening the requirement of the maximal output power and, in addition, replacing expensive and fragile solid-state dispersive elements, which are conventionally used in analogous systems for pulse stretching and compression [1-2]. In the present work, performed is the analytical and numerical study of non-onedimensional Raman-backscattering amplification (RBA) of laser pulses in plasma. In application to developing ultra-powerful laser systems of new (petawatt) generation, this effect is currently considered as the most promising in comparison with the other possible variants [3-4]. In order to increase the region of pulses effective interaction limited by their diffraction spread, channeling pulses energy in RBA-process by means of dielectric capillary is proposed. The presence of the capillary allows increasing the output power via sustaining uniform interaction efficiency on distances large compared to the diffraction length. It is also shown that using capillary provides higher robustness of RBA efficiency with respect to plasma inhomogeneity. We investigate the structure of amplified pulses depending on the pump intensity and the parameters of the capillary and demonstrate the possibility of nonlinear mode competition inside capillary under the condition of low pump wave intensity.
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