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Sunspot Cycle 25: Passing Mammum Activity?
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Structure in Longitude?
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What is Active Region Nesting?’

Up to 50% of flux emergence events occur in close proximity
to previously emerged active regions (Schrijver & Zwaan 2008).

No clear definition in the literature; typically based on
timescales for continuous activity.

Previous works point to long-term (years to cycles) coherence ?r
in the appearance of active regions (Berdyugina & Usoskin

2003).

Active longitudes are observed on other Sun-like stars (Breton
et al. 2024) in photometry (Kepler, TESS, upcoming PLATO).

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

Could be linked to the flux emergence process itself,
i.e., instabilities in the generation or storage of magnetic
flux within the solar interior.
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Finley et al. (2025)
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Relative Positions in 2022
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Combined Solar Flares from Nested Active Region
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Combined Solar Flares from Nested Active Region
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Combined Solar Flares from Nested Active Region
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Combined Solar Flares from Nested Active Region
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Combined Solar Flares from Nested Active Region

GOES STIX BOTH STIX ATTENUATOR
Xlo T T T T T T T T T T T T ] | 18
N 3 a
% - Bursts of Activity 11116 GCJ
o F \ 1., 3
O XF - 14 g'_'
Q - f b v
— _ 12 >
© : Vo
T . 10 82
< M : T
L _ 8 o O
— : <o
Lk c TH
) - U —
w  CE g =
o E 1 4 o)
G) £ i -
E 3 @)
N = § | <1000cThreshold] @2 O
Jan Feb Mar AprMay Jun Jul Aug Sep Oct Nov Dec

2022

adam.finley@cea.fr Finley et al. (2025) adamjamesfinley.github.io



GOES STIX BOTH STIX ATTENUATOR
xlo N 1 1J 1 L Ll 1 L 1 U
ﬁ é P Bgrsts (f Ac\tivity
0 ¥ | Al \\
O Xf | ’ 7 \"
Q N
s - A
o " : . | n ‘ . l \
< "t ¥ oy 1]
E i | : : I
A b i
w CE ‘
o i .i “ ‘
O - n
l . . . <1000cT eshold

Sin. Latitude [deg]

adam.finley@cea.fr

£ 90

CombmedMagnetogram

B Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2022

120 150
Carrington Longitude [deg]

18
>
@]
16 C
0]
5
14 T
25
>
129%
©
o O
6 o
£
4.Q
=
2 8

AR Nest Flares [% of all flares]

180 210 240 270 300 330 360

Finley et al. (2025)

100

X-lass i Attenuator
i @1 15
80 ° @
o o|°” e o oda
60 - 3
y i
40+ ® e —
412 %
20 ® e o 11 =
(o]
i L (9]
lf/Mar 14/May 07/ul 30/Aug 28/0ct S
100 . . ; X
" A 5 %
80 1
—~ >
& {4 i
60 | N |3 ©
)
40 12 ¢
20 11 &
1 1 E
1£/Mar 14/May 07/Jul 30/Aug 28/0ct 8
100 =————" - - c
C-clas o . o
80 ® T n
I P ® e, o ola 5
60 ®
a0t (0} ® ° r : 2
201 ® @@ 11
149/Mar 14/May 07/Jul 30/Aug 28/0ct
1st Period Fragmentation 2nd Period

adamjamesfinley.github.io



Coronal Structure above Active Nests infiuences
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Repeated flux emergence events contribute more _
Current Sheet

effectively to the Sun’s large-scale magnetic field.
Strong influence on the heliospheric current sheet. _ [ } _ gl

Can anchor the current sheet in place for several solar

rotations (useful in predicting magnetic connectivity). £33 | _ : ,
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Earth Observatories

wsolar.orbiter.

N S
NASA Parker Solar Probe -

Coordinated observations
e.g. Rivera et al. 2024

Future work: Use the stability of the heliospheric current ]
sheet to coordinate remote-sensing observations from ‘
Solar Orbiter (equally applicable to other missions).

ESA Solar. Orbiter

‘adam.finley@cga.fr' i More detail available in Finley (2024) adamjamesfinley.github.io



What abOUt 2024? SDO AIA 3044

AVERAGE - AIA 304A Emission
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What abOUt 2024? GOES C.IE.IS.S:.X. south
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Conclusions :

. %
Nested active regions are a common feature of < _ ,A .
:Elar/steILar dylr‘wamots. Pr|eV|ou§ workslhave shown that ”ing‘, ; 3
ey can be coherent on long-timescales. PR Nt 2
* A vprolific solar flare facto@ w .
Nearly continuous monitoring of an

Some evidence that nested active regions have a higher
rate of flaring than isolated regions (Finley et al. 2025);
relating to their increased size and complexity.

active region nest with Solar Orbiter

Finley et al. 2025, A&A697, A217
iR

e

Nesting plays a role in shaping the Sun’s large-scale
magnetic field (Finley 2024), and the rotation of the solar
corona (Finley & Brun 2023).

Take home message: Short to medium term
forecasting of space weather (solar flares and
magnetic connectivity) would benefit from the
improved identification and tracking of long-lived
nested active regions.




