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Simulating Interferometry Images of Lightning
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Recent broadband high-frequency radio interferometer observations have provided critical insights into the
physics of lightning and other thunderstorm electrical discharges [1-4]. With the data collected by large radio
telescope arrays like LOFAR, it becomes possible to image lightning processes at meter-scale and nanosecond
resolution [2]. Interpreting the interferometry images is, however, not a trivial task. The main discharge
components of lightning that generate high-frequency electromagnetic radiation are believed to be small-scale
streamers. For any process of lightning that emits bursts of high-frequency radiation, many streamers are
expected to participate, with the extreme case of over ten million of them [5]. Therefore, the lightning radiation
source that is imaged by the radio interferometer can be very complex, and careful interpretation of the images
is required.

In this work, we take a forward approach to understand the interferometry images of lightning. The
electromagnetic radiation from synthetic streamer systems is calculated and fed into a model radio
interferometer. Radio images of the synthetic sources are then constructed by using the data collected by the
interferometer. We will report the imaging results of synthetic streamer systems with varying temporal and
spatial properties by using two different imaging techniques: a cross-correlation based method and a phase shift
and sum method. We will also discuss how the beamforming technique enables imaging of the synthetic sources
at higher resolution.
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