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Figure 2 (a) The fine structures of low frequency type III radio burst
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turbulence. Here, the brightness indicates the emission intensity with
unit of sfu. (b), (c) Enlarged partial views of the harmonic and
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Figure 3 The power-law distribution of the frequency bandwidth of bright stripes in the fundamental (a) and second harmonic (b) branches,

respectively [26].
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interferrometer array in the Hongmeng project
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Figure 4 Spectrograph of solar type III bursts observed by PSP/FIELDS, SO, S/WAVES, and WIND/WAVES on 6 May 2025.
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Figure 5 A spectrograph of solar type III bursts and its big broom
pattern observed by WIND/WAVES on 29 April 2024.
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The solar radio type-III burst is a coherent plasma emission generated by the interaction between non-thermal energetic
particles and local plasmas along the path from corona to interplanetary space. It is a direct response signal of the solar
non-thermal energetic particle flow and an important probe for environmental disturbances in interplanetary and near-
Earth space. The frequency range of solar radio type-IIl bursts is very wide, extending from the high-frequency
centimeter wavelength above 10 GHz to the kilometer wavelength below 100 kHz. However, the existing observations
have significant shortcomings, with space observations always below 19 MHz, and limited time resolution and temporal
resolution. Although ground observations cover frequencies from 10 MHz to above 10 GHz, it is difficult to obtain a
complete and clean broadband dynamic spectrum due to interference signals such as lightning in the Earth’s atmosphere
and various artificial signals from the ground. The Hongmeng project will obtain dynamic spectrum and quasi-imaging
observations in the frequency range of 0.1-30 MHz using the lunar ultra-long wave radio interferrometer array, and
broadband dynamic spectrum observations in the frequency range of 30—120 MHz. These frequency range covers a huge
area from the lower corona, via the interplanetary space, to the near-Earth space. Due to its deployment in a lunar orbit far
away from Earth and the ability to conduct observations of the Sun on the lunar far side, it will minimize interference
from various natural and artificial electromagnetic signals from Earth, and can obtain a very clean broadband radio
dynamic spectrum. This work first discussed the recent research status and the existing problems of solar radio type III
bursts, and then discussed the spectrum and quasi-imaging observation data based on the lunar ultra-long wave radio
interferrometer array in the Hongmeng Project. By utilizing these observations, it is expected to make a new progress in
the research of a series of important topics, such as the internal fine structures, the starting frequency, quasi-periodicity,
and the origin of non-flare type III bursts, as well as the propagation of the related non-thermal energetic particles, and
their impact on the near-Earth space environment. These results can not only help us better understand the mechanism of
solar activities, but also provide important observations for interplanetary space physics and the prediction of catastrophic
space weather events.

solar activity, energetic particles, space weather, solar type I1I radio burst, ultra-long wavelength radio emission
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