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Periodic electric fields are often found in plasmas due to the collective
behaviour of the charged particles or the presence of an external source
such as a radio frequency generator or a laser. In astrophysical and
laboratory plasmas, the typical electrostatic oscillation frequency is the
plasma frequency ωp =

√
Ne2/(mε0), where N , e and m are the density,

charge and mass of the charged particle considered, and ε0 is the permittivity
of free space. We focus our interest on oscillations at the electronic plasma
frequency since this rather high frequency has a signature on hydrogen
line shapes for a large range of plasma conditions. Several decades of
measurements and modelling have revealed the formation of structures
near to the multiples of the plasma frequency [1,2]. We here assume that
nonthermal effects amplify a Langmuir wave, whose electric field magnitude
becomes larger than the average plasma microfield. We use a computer
simulation of the ions retaining their motion, treat the electrons with an
impact approximation, and we integrate the time-dependent Schrödinger
equation for the quantum emitter retaining the simultaneous effect of the
plasma microfield and the oscillating electric field. Our calculations show
strong line shapes distortions as the magnitude of the oscillating field
increases. We present results for the first Lyman and Balmer lines and
we revisit early experimental Hβ line shapes [3] obtained in the presence of
turbulent electric fields in a toroidal chamber.
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