Dark Halos around solar Active Regions:
emission properties of the Dark Halo around NOAA 12706
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Dark Halos are very common solar features




Dark Halos seem to have a slow temporal evolution

AlIA 171



A Dark Halo (DH) is a region of reduced emission in the neighborhood of
an Active Region visible at many wavelengths

* Circumfacules (Deslanders 1930)

* Dark Canopies (Wang-+2011)

* Dark Halos (Andretta+ 2014) (DHs)
* Dark Moats (Singh+2021)



Chromospheric fibrillar Dark Halo

Chromospheric fibrils
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The upper Dark Halo
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Absorption by neutral hydrogen cannot fully explain the DH

SOHO/SUMER

SVI944 A SVIO33 A

12 May 1996, 23:02 - (13 May) 07:33 UTC, dt = 53 s 12 May 1996, 23:02 - (13 May) 07:33 UTC, dt=3 s

Above the edge of the Lyman continuum at 912 A




Aim
characterization of the emission properties of a DH by evaluating its average
intensity in a wide range of wavelengths, from chromosphere to corona




Observations
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Observations

e [RIS full-disk mosaics
-Obs time ~19h  (2018-04-22 from 10:42 to 04:06 UT)
- Raster on AR 12706 lasts ~ 4h
- Relatively low exposure time (2s)
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IRIS chromospheric fibrillar DH

Mg Il h core
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Results: DH & CH ratios

Ratio =

DH (CH) average intensity

QS average intensity
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Results: DH & CH ratios

DH (CH) average intensity

Ratio =
QS average intensity
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Results: DH & CH ratios

Ratio =

DH (CH) average intensity

QS average intensity

DH & CH Average Intensity ratios
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Results: DH & CH ratios

Ratio — DH (CH) average intensity

QS average intensity
A substantial difference between CH and DH emerges

DH & CH Average Intensity ratios
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DHs vs CHs: a recipe to distinguish them

24 April 2017

RIS Mg Il h core AlA 171 AlA 211 A
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DHs vs CHs: a recipe to distinguish them

24 April 2017

IRIS Mg Il h core

AlA 171 A

All discussion is in the paper under revision

AIA 211 A




Ongoing Work

Statistical work -> enlarge the
sample of DHs and of lines
analysed, including other
spacecrafts, e.g. Hinode/EIS

Future Work

Magnetic field extrapolations

Study the evolution of DHs together with the
associated ARs
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AR 12706 temporal evolution
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Hale & Ellerman 1903
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* Circumfacules (Deslanders 1930)
* Dark Canopies (Wang+ 2011)

* Dark Moats (Singh+ 2021)



AR 12706 on the disk
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Observations: AIA images

HMI magnetogram AlA 304 A AlA 193 A
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The different DH and CH

line shapes suggest again that
these are two distinct kind of
structures
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Average signed magnetic field strength (G)
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Magnetic field properties

Average unsigned magnetic field strength (G)
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Averaged normalized histograms (QS subtracted)
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CHIANTI v.9 vs v.7 (SSW)




