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An external static magnetic field may result in the laser wake wave—breaking upon changing
the electron motion in the vicinity of maximal density ramp of a wave period. This, as we try
to show by numerical simulations, adds another parametric resonance condition making the electron
self-injection in the laser wake—field less—sensitive to plasma parameters. Besides we believe
that the magnetic field may be a useful controller for the charge loading, which allow overcoming
the problem of the charge self-effect in GeV level acceleration.

We performed three dimensional particle—in—cell simulation of electron self-injection and
further acceleration in a laser wake both in uniform plasma and in plasma channels situated in
an external magnetic field with strength from 1T to 100 T. High spatial and temporal resolution
of calculations reveal detail physical pictures of injection and acceleration mechanisms. The

results have practical importance in upcoming experiment for laser—driven XFEL.
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