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Broad Definition: Repeated flux emergence events that 
produce coherent activity over multiple solar rotations. 

Could be linked to the flux emergence process, and 
instabilities in the generation or storage of magnetic flux 
within the solar interior.

How to Define Active Longitudes/Nests on the Sun?



Solar Active Region Nesting in 2022



Active Nests anchor the heliospheric current sheet

(late 2019) (early 2022)



Active Nests account for most large flares

The nest caused 40% 
of the total observed 
solar flares in 2022

In the near continuous 
monitoring window, it 
accounted for 50-70% of 
all solar flares



NLFFF extrapolations for the active nest of 2022

The extrapolations were performed only using HMI for now

Number of 3D 
extrapolations



NLFFF method: NF2 Physics-Informed Neural Network (PINN)

We have tested and validated the method against the standard 
benchmark of de Rosa et al. (2015)



Extrapolation results for CR 2256 (epoch 2) 



Extrapolation results for CR 2256 



Energetics of the active nest in 2022
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All Solar Flares Observed in 2024



Active Nest Collision
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Flip-flopping of Solar Activity in 2025



Heliospheric Magnetic Field, May-November 2025

Long-lived Active 
Region Nests
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Conclusions

Nesting plays a key role in shaping solar activity and the Sun’s large-scale 
magnetic field (Finley et al. 2025).

With the help of efficient extrapolation tools (like NF2), we can now attempt 
to assess the evolution of the (magnetic) energetics over yearly timescale 
(Blaise et al., submitted to A&A)

Leveraging multiple viewpoints to have almost constant time-coverage for 
the extrapolations is possible but remains to be done

The importance of nesting remains true solar maximum (Finley et al., 
submitted to A&A).

Let’s build tools that exploit nesting for short-medium term forecasting!


