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Introduction

O Usefulness of spatially resolved
Ha excess as tracer for solar

activity
A&A 661, A107 (2022) t
0 Comparison with established https://doi.org/10.1051/0004-6361/202040091 ronomy_
e Astrophysics

solar activity tracers

O Motivation: Ha activity
dominated either by changes of Solar Ha excess during Solar Cycle 24 from full-disk filtergrams

the mean intensity or by area of the Chromospheric Telescope
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Ke‘ntischer ét aI.. 2008? Proc.'SPIjE VoI.v 701;4;
O 10-cm aperture, spatial resolution: 0.96“/pixel
O Three Lyot filter: Ca Il K, Ha, He 1 1083 nm
O Observations: 2012 - 2020 (1056 observing days)
O Ha: 656.2nm, FWHM AA = 0.05 nm
O Dark filaments & bright plage regions
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Imaging Ha Excess and Deficit

O Limb darkening correction, intensity correction with
Zernike polynomials

O Masks: Threshold + morphological image processing

Tm(} = Imed + 0.1 X Ijpeq T]D(}[]. — Imed - 0.1 x Imed

O Imaging Ha Excess and Deficit

(Johannesson et al. 1998, Sol. Phys., 177, 265; Naqgvi et al. 2010, AN, 331, 696) i T T T T T
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8 ' ' ' 1.25 O Cyclic behavior of
imaging Ha excess and
deficit

O Comparison to other
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Ha mean intensity for excess and deficit regions

1.25

O Mean intensity for Ha excess regions and Ha
deficit regions

O Monthly mean of difference of mean intensity

O Similar behavior of both quantities
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Mean intensity distribution of patches of Ha patches for active and inactive Sun

‘ N
so0d /- R \
e s % |
R — active Sun
04 . TN : .
Vi o 5 g o 2 —— 1nactive Sun
-\‘\*};Q- L" # .‘ % : . .'. . ‘ “ 4. ',”i = . .
R T ”’j’ 4000 ——— inactive Sun scaled up
0T RS e YA
] ‘ f;///
e E— SDDD 9
=500 0 500

O Histogram of mean intensity of
individual patches of Ha excess

O Active Sun: 2012 - 2015
(202 991 patches)

O Inactive Sun: 2016 - 2020
(25 426 patches)

O Similar skewed Gaussian
distribution for both active and
inactive Sun
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Active Longitude for Solar Cycle 24 - Ha Excess
Maximum Phase (2012-2014) Carrington longitude [deg] c
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Active Longitude for Solar Cycle 24 - Ha Deficit
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Ho Excess of Active Regions
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Ho Excess of Active Regions
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Conclusions

O Ha excess and deficit reflect solar activity cycle

0O Ha activity dominated either by changes of the mean
intensity or by area coverage fraction of Ha excess regions?
— no direct relationship found: impact on the modeling of
stellar active regions, area coverage fraction and the
intensity of Ha emitting regions are required to accurately
represent chromospheres of solar-like stars.

O Active latitude of sunspots is visible with the Ha excess
and deficit in a Carrington reference frame averaged over the
maximum phase of the solar cycle.

O Intensity distribution of Ha excess regions for the
maximum and minimum of the solar cycle revealed a similar
shape, but reduced by a factor of four in the minimum

Declining Phase (2015-2020)

0 Ha ground-based images almost continuously available, e.q. N g
Ha Network or GONG; going back until 1914 o N i |
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