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Circular polarization of radio emission from air
showers in thundercloud conditions.
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When a high-energy cosmic-ray particle enters the upper layer of the atmosphere, it generates many sec-
ondary high-energy particles and forms a cosmic-ray-induced air shower. In the leading plasma of this shower
electric currents are induced that emit electromagnetic radiation. These radio waves can be detected with
LOw-Frequency ARray (LOFAR) radio telescope. Events have been collected under fair-weather conditions
as well as under atmospheric conditions where thunderstorms occur.

For the events under the fair weather conditions the emission process is well understood by present models.
For the events measured under the thunderstorm conditions, we observe large differences in intensity, linear
polarization and circular polarization from the fair-weather events. This can be explained by the effects of
atmospheric electric fields in thunderclouds. Therefore, measuring the intensity and polarization of radio
emission from cosmic ray extensive air showers during the thunderstorm conditions provides a new tool to
probe the atmospheric electric fields present in thunderclouds.
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