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Due to the construction of high power laser facilities, ELI Beamlines [1] and alike, a pressing

challenge is the search for novel regimes of laser-plasma interactions at the next intensity levels,

in particular uncovering the role of radiation friction [2]. We consider the generation of longi-

tudinal waves due to the propagation of a strong laser pulse through an underdense plasmas

with account for radiation friction. Our goal is an analytical model of the process capable for

estimating and optimizing the parameters of the wave [3]. In particular, we prove that both the

amplitude and the period of the generated waves are essentially enhanced by radiation friction

under the condition(
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Our findings are confirmed by 1D and 2D PIC simulations. The resulting charge separation

field can be so high that ions gain relativistic energies, hence the discovered effect can be ap-

plied to laser-plasma acceleration. We also demonstrate that radiation friction notably enhances

longitudinal field generation under the conditions realizable at ELI Beamlines [1], see Fig. 1.

Figure 1: 2D simulation of the longitudinal field distributions created by a tightly focused 10

PW laser pulse of FWHM duration tpulse = 150 fs, propagating in a plasma (a) with and (b)

without friction.
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