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The impact of varying periodic electric fields on the emission line shapes in fusion plasmas, is a
subject of significant interest. Tokamak devices, universally employing radio frequency (rf) waves,
aim to heat, control, or diagnose plasma through effective coupling. This research focuses on devel-
oping a spectroscopic diagnostic tool to analyze the periodic electric field’s propagation within the
plasma, essential for understanding rf wave-plasma interactions. Additionally, it explores diagnos-
tics for periodic fields generated by nonthermal effects and instabilities, such as those induced by
runaway electrons, which influence wave generation in a tokamak. An early detection mechanism
for runaway electrons, crucial for the ITER project, is proposed through spectroscopic diagnostics.
This study intends to simulate the oscillating electric field’s impact on emission line shapes, incor-
porating the dynamics of charged particles, the oscillating field, and a constant magnetic field. We
will present hydrogen line shapes under various fusion plasma conditions, as observed in several
experimental fusion devices.
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