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What is the Neutral Line associated Sources?

Neutral Line associated Sources (NLS) — are compact microwave sources projected
onto vicinities of the neutral line of the photospheric magnetic field. There are often
appears in active region structure before powerful solar flares.

How we can identify it?

First step to detect NLS — direct superposition radio images with distribution of the
line-of-sight magnetogram. Brightness centers of the sources in intensity are located in the
vicinity of the zero line of magnetic field. Based on these facts, microwave source can be

tentatively identified as an NLS.
Second step — comparison radio images with the spatial distribution of the magnetic

field calculated at a height h above the photosphere.
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Flare X1.1 on 23 March 2024
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Siberian Radioheliograph
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Inversion of sunspot polarization?
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Magnetic field extrapolation
AR 13614 AR 13615
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l Background — SRH (l); red lines — zero line of magnetic field for height h above the photosphere
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Summary

» We investigated the solar flare X1.1 on 23 March 2024 by
microwave data by the Siberian Radioheliograph in the wide range
from 3 to 24 GHz.

> We carried out spectral analysis for all radio sources in both
active regions.

> Two candidates to NLS were found in the active region AR
13615.
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Thanks for your attention!
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