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An equation for the potential of wake wave generated by a femtosec-
ond laser pulse is reviewed in one-dimensional limit.
The group velocity of the pulse can be assumed equal to the speed
of light vg ≈ c in rarefied plasma approximation (ne ≪ ncrit,
where ne—the electron density, ncrit = mω2/4πe2—the critical
plasma density). In this case, for the weakly relativistic laser pulse
intensities, the equation has an analytical solution [1], [2] in the
linear approximation. For the ultrarelativistic amplitude of the
laser pulse, the nonlinearity of the equation is essential, and the
numerical solution is obtained. Both solutions are analyzed and
compared. The dependence of the wake wave amplitude on duration
and intensity of the laser pulse is found.
The solution of the equation for the potential in the case of vg ̸= c
is also reviewed. The values of the plasma density, at which the
rarefied plasma approximation can be used are estimated.
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