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Fig. 1 (top) Power spectra of the longitudinal
electric field, |EX|(a))|2 of (0) pump wave and (i)
Langmuir wave supercontinuum (LWSC). Also
that of (ii) a turbulent state is shown together as a
reference. (bottom) The first order coherence
of g"(Af)f of (i) the LWSC and (ii) the turbulent
state.
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In a one-dimensional particle-in-cell

(PIC) plasma simulation, we observe a

Langmuir wave supercontinuum (LWSC)

generated by a novel type of wave

thermalization of plasmons (continuous

eigenmodes of plasma waves/Case—Van
Kampen modes) that, unlike the random phase
picture employed in conventional wave
turbulence theory, preserves the plasmons’
phase information. Thermal equilibration is
verified through the use of tricoherence
analysis to identify spectrally continuous and
bounded plasmon four-wave mixings. Instead
of an energy equipartition Rayleigh—Jeans
distribution, the wave-action-density

distribution of the thermally equilibrated

plasmons can be described by a generalized
Lorentzian distribution function delineating an
equilibrium distribution of the Boltzmann
equation incorporating scale-invariant
correlations in collisions at the lowest order.
The absence of the random phase picture and
scale invariance can be attributed to presence
of a nonlocal and nonlinear term incorporating
wave-particle interactions in the modified form
of the nonlinear Shrodinger equation derived
from the Vlasov—Poisson equations. In the
terminology of plasma physics, the LWSC
corresponds to the so-called
Bernstein—-Green—Kruscal mode with electron

phase-space holes.



