Features in the generation and observation of the hectometric continuum in the near-Earth plasma
A.A. Chernyshov1, D.A. Dorofeev1,2, M.M. Mogilevsky1, V.E. Shaposhnikov3,4 and D.V. Chugunin1
1Space Research Institute of the Russian Academy of Science, Moscow, Russia
2HSE University, Moscow, Russia

3Institute of Applied Physics of the Russian Academy of Science, Nizhny Novgorod, Russia

4HSE University, Nizhny Novgorod Branch, Nizhny Novgorod, Russia

The ERG (Arase) satellite recently discovered a non-thermal hectometric continuum with a narrowband frequency structure. The mechanism behind the generation of this type of emission in the near-Earth plasma is still unknown. This study examines the potential use of electron cyclotron harmonics instability to explain the line structure of hectometric radio emissions for the first time. By analyzing the case of the non-thermal hectometric continuum, a proposed mechanism for the creation of a quasi-harmonic frequency structure resulting in quasi-parallel emission bands is discussed. The double plasma resonance effect is suggested as a possible explanation for the observed emission bands in the dynamic spectrum of hectometric radio waves. It is shown that the double plasma resonance mechanism could account for existing measurements of hectometric radiation and explain the presence of the non-thermal hectometric continuum in the near-Earth plasma. Also, this study analyzes data from the ERG (Arase) satellite over a period of nearly 7 years (2017-2023). During this time, about 1000 cases of hectometric continuum (HMC) radiation in the near-Earth space were detected, which made it possible to identify characteristic features on different time scales. On a daily scale, it was established that HMC is observed at night and is completely absent during the day. There is also an asymmetric shift of 1-3 hours relative to sunrise and sunset. On larger scales, seasonal and annual variations in HMC were detected. A predominance of HMC cases was observed during the summer months, with the fewest cases occurring during the autumn and spring equinoxes. Besides, starting from the second half of 2022, the hectometric continuum ceased to be observed, which may be associated with the approach to the peak of the 25th solar activity cycle, as indicated by the increase in the F10.7 index, Wolf numbers and Lyman-alpha radiation, which traditionally characterize solar activity.

