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Background & Aims

» The solar corona presents a difficult environment for solar
physicists studying the properties and topology of coronal loops
and their underlying magnetic structures. But techniques have
been developed to trace and measure properties of coronal loops
in various EUV wavelengths.

» Previous studies of coronal loop properties centered around single
active regions of interest, wider trends tied to changes of the
coronal magnetic field across the solar cycle missed. This work
attempts to examine and quantify changes to coronal loops
across solar cycle 24.

International sunspot number S : monthly mean and 13-month smoothed number

Dataset mol | IR IR B |

* Using EUV data from NASA's SDO —AIA instrument, tens of e N . e
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» Tens of thousands of loop widths and positions have been

identified in this way, and trends relating to North — South sof|
asymmetry and S.O.C power law loop width distributions analysed ol - . o i v -
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Tracing & Measurement —Algorithms and Annuli
-
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Image Filtering
» Limb loops are chosen for simple background to help aid
automatic detection.

+ Data taken from 171, 193, 211 and 304 Angstrom
wavelengths from SDO AlA. (a)

* Annulus drawn from 1.05 to 1.10 solar radii to
avoid emission from the foreground and background
close to any imaged objects.

* Resulting image is filtered using MGN (Multi-Gaussian-
Normalization, Morgan, H & Druckmdller (2014,)) (b) to
draw out local contrasts and then filtered again using
butterworth/gaussian (c) filters to highlight edge geometry
of loop structures.

Identification & Measurement
» Loop tracing and detection uses a modified OCCULT-2
algorithm (Markus Aschwanden et al., 2017),.

+ Coordinates used to produce 8 cross sectional slices from
identified structure. Average used for cross section. (d)

» Gaussian profiles fitted to average flux profiles,
parameters of width and position extracted with
associated uncertainties. (e)




Width Frequency — S.0.C Variation Across Solar Cycle
-

Figure (a), (h), and (i) from Aschwanden , M & Peter, H (2017),
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Results — S.0.C Distribution & Variation
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Latitude Frequency—N-S Asymmetry Indicators Over Cycle 24
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*  North — South loop asymmetry compared to BT R TER T
daily and monthly sunspot averages. gm

* Normalized counts show good agreement,
i nd I Catl ng that Coro nal |00p aCtIVIty IS Close Iy Normlized Sunspot And Coronal Loops 171 North - South counts.
tied to sunspot activity. oo ey

—— Monthly Average Coronal Loop Count
+ Daily Sunspot Count
+ Bi-weekly Coronal Loop Count

* Indicates a strong connection between
photospheric magnetic activity and coronal
magnetic field behaviour.

Future Work
* Refining techniques, and extending survey to |
include polar regions/streamer structures.

* Applying technique to other datasets; Solar
Orbiter + XRT — will benefit from increased
wavelengths and spatial resolution.
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