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Analytical theory of harmonic generation in an inhomogeneous laser-produced plasma based
on the relativistic plasma resonance mechanism [1] is presented. This theory applies renorm-
group symmetries method and advances known approaches beyond their applicability condi-
tions. Relativistically strong electric fields and electron velocities in the vicinity of the critical
plasma density are found. Nonlinear current, considered as a source of radiation in a vacuum, is
calculated. The spectral and angular characteristics of the radiation field, which includes high-
order harmonics are revealed. It is shown that relativistic nonlinearity of the plasma wave leads
to a phase modulation of the electron oscillations that determines a flattening and modulation of
the spectral curve. The applicability condition of our theory is given by the plasma wave break-
ing condition in the vicinity of the critical plasma, that enables higher laser intensities than
all previous theories. A comparison with the perturbation theory [2, 3] is performed. Smooth

power-law emission spectra of high-order harmonics is demonstrated.
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