XXXVII international conference on plasma physics and CF, February  8 – 12, 2010, Zvenigorod.


Direct electron acceleration by two counterpropagating laser pulses

Bochkarev S.G., *Popov K.I., Bychenkov V.Yu.

Lebedev Physics   Institute of RAS, Moscow, Russia, bochkar@sci.lebedev.ru
*University of Alberta, Edmonton, Canada, kpopov@phys.ualberta.ca
The laser wakefield electron acceleration from gas jet target irradiating with a powerful laser pulse make it possible to generate  electron bunches with  energies of 1 GeV. Possibility of a generation of stable and low-divergence quasimonoenergetic electron bunches was demonstrated recently [1,2]. Along with pointed out the mechanism of laser wakefield acceleration, now alternative approach to electron acceleration is under development. It is based on interaction of solid target with a tightly focused laser beam that provides maximum of possible laser intensity on target surface. Application of such a tight focusing, which is close to the diffraction limit, made it possible to produce an effective source of collimated quasiminoenergetic electrons at laser energy of 3mJ [3]. 

In this work we investigated a scheme of electron acceleration based on the interaction of  two counterpropagating  ultrarelativistic laser pulses with a thin foil paying attention to an accurate description of EM fields of  tightly focused laser beams.  We studied dynamics of electrons in terms of test particle approximation  depending on its initial position in the proximity of focal plane and taking into account radiation friction force. Angular and energy distributions of accelerated particles were analysed.  Electrons are supposed to be initially situated at planes parallel to focal plane. Characteristics of accelerated electrons were investigated in dependence on initial position of an ultrathin target with respect to  the focal plane. The role of  radiation friction was discussed. 

The results  of a symple model for direct laser trigered electron acceleration in the process of the interaction of two counterpropagating laser pulses with a thin foil were compared to the results of PIC (particle-in-cell) simulations.  We discussed the role of Coulomb electric field in the formation of  fast electron jets.  
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