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Aim

● Quantitative differences between 
confined, eruptive and the entire 
M-class SF population 

● SCs 23 and 24

https://astro.bas.bg/project-sun/ 

Methodology: Data

https://www.swpc.noaa.gov/products/go
es-x-ray-flux 

ftp://ftp.swpc.noaa.gov/pub/warehouse/

Based on M-class SF list: 
Miteva & Samwel (2022) 
https://www.mdpi.com/2218-1997/8/1/39 

https://sab.astro.bas.bg/sab/
https://astro.bas.bg/project-sun/
https://www.swpc.noaa.gov/products/goes-x-ray-flux
https://www.swpc.noaa.gov/products/goes-x-ray-flux
http://ftp.swpc.noaa.gov/pub/warehouse/
https://www.mdpi.com/2218-1997/8/1/39
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Methodology: Event selection

https://astro.bas.bg/project-sun/ 

Confined (upper limit)

● “No associated CMEs”: 989
(SC23: 640; SC24: 349)
● No SEPs
● Few type IIs (~1%)

all M-class SFs: 2177

https://catalogs.astro.bas.bg/index.php/
flares/m-class/ 

Eruptive (lower limit)
● with identified CMEs: 889

Catalog of al M-class SFs in SC23+24

https://sab.astro.bas.bg/sab/
https://astro.bas.bg/project-sun/
https://catalogs.astro.bas.bg/index.php/flares/m-class/
https://catalogs.astro.bas.bg/index.php/flares/m-class/
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Confined M-class SFs

https://astro.bas.bg/project-sun/ 

All M-class SFs
https://www.mdpi.com/2218-1997/8/1/39 

Eruptive M-class SFs

https://sab.astro.bas.bg/sab/
https://astro.bas.bg/project-sun/
https://www.mdpi.com/2218-1997/8/1/39
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Confined vs. eruptive vs. All M-class SFs (sunspot area)

https://astro.bas.bg/project-sun/ 

https://sab.astro.bas.bg/sab/
https://astro.bas.bg/project-sun/
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Confined vs. eruptive vs. 
All M-class SFs
(sunspot type)

https://astro.bas.bg/project-sun/ 

https://sab.astro.bas.bg/sab/
https://astro.bas.bg/project-sun/
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Discussions: Confined vs. eruptive vs. all M-class solar flares

https://astro.bas.bg/project-sun/ 

Sunspot magnetic field characteristics
● ꞵ-γ-δ (8-17% more for the confined SFs, depending on SC)
● Similar fractions for the remaining sunspot configurations

Sunspot area
● Larger area (by ~1/3) for confined SFs wrt eruptive SFs

Possible space weather implications
● The complexity of magnetic field configurations tend to suppress eruptivity
● The AR area can be used as a proxy for confinement/eruptions

https://sab.astro.bas.bg/sab/
https://astro.bas.bg/project-sun/
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Outlook

https://astro.bas.bg/project-sun/ 

Bilateral project: Bulgaria-Austria https://astro.bas.bg/project-sun/ 
‘Joint observations and investigations of solar chromospheric and 
coronal activity’ (2023-2025) Bulgarian National Science Foundation 
project No. KP-06-Austria/5 (14-08-2023) and Austria’s Agency for 
Education and Internationalisation (OeAD) project No. BG 04/2023

Acknowledgements

● BAJ (in press, 2025)
https://astro.bas.bg/AIJ/issues/n43/RMiteva.pdf 

● Use SDO/HMI database & KSO ground-based 
chromospheric data for AR properties (e.g. 
https://www.mdpi.com/2073-4433/15/8/930 )

https://sab.astro.bas.bg/sab/
https://astro.bas.bg/project-sun/
https://astro.bas.bg/project-sun/
https://astro.bas.bg/AIJ/issues/n43/RMiteva.pdf
https://www.mdpi.com/2073-4433/15/8/930
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Hale classification

https://astro.bas.bg/project-sun/ 

https://www.spaceweather.com/glossary/magneticclasses.html 

https://sab.astro.bas.bg/sab/
https://astro.bas.bg/project-sun/
https://www.spaceweather.com/glossary/magneticclasses.html
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Confined M-class SFs

https://astro.bas.bg/project-sun/ 

All M-class SFs
https://www.mdpi.com/2218-1997/8/1/39 

Eruptive M-class SFs

https://sab.astro.bas.bg/sab/
https://astro.bas.bg/project-sun/
https://www.mdpi.com/2218-1997/8/1/39
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Confined M-class SFs

https://astro.bas.bg/project-sun/ 

All M-class SFs
https://www.mdpi.com/2218-1997/8/1/39 

Eruptive M-class SFs

https://sab.astro.bas.bg/sab/
https://astro.bas.bg/project-sun/
https://www.mdpi.com/2218-1997/8/1/39

