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Radio wave scintillation arises from the propagation through small-scale plasma density irregularities drifting
across the ray path. Scintillation allows to deduce properties about plasma density irregularities that form as a
consequence of instability mechanisms, thus allowing to monitor the presence of irregularities during adverse
space weather conditions. Due to the variation of scintillation with the radio wave frequency, scintillation observed
across a range of radio wave frequencies allows the deduction of properties of irregularities forming over various
spatial scales. The observation of scintillation over time provides a monitoring of the temporal variation of plasma
density irregularities. Radio telescopes (such as those forming the Low Frequency Array, LOFAR) observe radio
wave scintillation from radio waves emitted from radio objects over a wide range of VHF frequencies.

This contribution illustrates the project Radio Investigations for Space Environment Research (RISER), funded
by the UK Natural Environment Research Council (NERC). RISER focuses on the diagnostics of the space
environment by means of radio wave scintillation observed by LOFAR (Low Frequency Array) radio telescopes
at various radio wave frequencies. It aims at improving the accuracy of space weather forecasts by ingesting
information about plasma density irregularities occurring at various spatial scales in the inner-heliosphere, as
deduced from scintillation observations. The investigation on the coupling between the inner-heliosphere and the
magnetosphere-ionosphere system is instrumental to the improvement of space weather forecasts.

This contribution discusses the use of LOFAR VHF scintillation observations as a tool to deduce properties about
plasma density irregularities occurring in the inner-heliosphere as well as in the ionosphere. The discussion
includes an analysis of various scintillation mechanisms that can characterize the observations, which influence
the deduction of properties of plasma density irregularities.



