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Abstract: \We present work carried out during the joint Bulgarian-Austrian research project on solar chromospheric and coronal activity. The aims of the project are to
develop observing capability in Bulgaria to complement Austrian monitoring instruments, and to study chromospheric signatures of quiet sun and pre-eruptive active
regions and multi-wavelength manifestation of solar eruptive phenomena, their morphology and kinematics. \We have recently set up a narrow field of view solar imaging
system at Belogradchik Astronomical Observatory, equipped with a DayStar Energy Rejection Filter (ERF) and a Hydrogen Alpha (Ha) Quantum filter, which is used to
capture high-resolution images of solar prominences and sunspots, and is complementary to the Kanzelhohe Patrol Instrument (KPI). A recent study presents a
guantitative comparison between confined, eruptive and all M-class solar flares over the last two solar cycles. The properties of the SFs, related radio bursts and the
parent sunspots (Hale type and total area) were examined. We have recently developed hybrid (algorithmic and machine learning) models for automated segmentation of
on-disk solar features (prominences and filaments) using Kanzelhohe Observatory data. Here we showcase these and other results.

Project Aims

1. To set up a Bulgarian Chromospheric Telescope (BCT), and develop standardized solar observing methodology and products, complementary to the Kanzelhohe Patrol Instrument (KPI)
by means of strong technical cooperation between the team members.

2. To carry out combined solar observations with the two instrument suites and external (freely available space-based) resources, in order to study chromospheric signatures of quiet sun and
pre-eruptive active regions and multi-wavelength manifestation of solar eruptive phenomena, their morphology and kinematics.
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e demonstration of solar observations at KSO
e preparation of joint observing campaigns
e writing of scientific publications

observe

e - presentation at NaFSKI-V (
https://bulgarianspace.online/en/nafski2024/)
e -visit and discussion at the IANAO-BAS

Dr. Werner Poetzi [ 4 |

13-17.05.2025
AO-Belogradchik

e solar observations
e software installation
e discussions

Download

Results |l

- Adopted our wavelet and data-driven
iImage segmentation techniques for
ground-based optical instrument data
(K-Cor, Kanzelhohe, Belogradchik,
Rozhen data)

- Trained and optimized a U-Net
ensemble of models for filament
recognition and tracking

- Used Kanzelhohe full-disk synoptic
observations for training data

- Average 10U 0.76 on validation set

- Figure shows sample output masks
(middle row) and overlays on
observations (bottom row)
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Results IV

- Developed a new synoptic
H-alpha imaging system at
Belogradchik Observatory

- System currently in testing

- Initial results: successful
observations of active regions
and prominences

- Development of observational
products for serving online

Instrumentation: Telescope — Belogradchik Observatory

Celestron Schmidt-Cassegrain telescope
SC 279/2800 C11 OTA

Aperture (mm)
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Parameter Study of Geoeffective Active Regions

Common Vision Spark Series, SP-
12401M-USB

Rositsa Miteva */, Mohamed Nedal 2", Astrid Veronig > and Werner Pétzi >

corr_matrix_0: spearman correlation 1 , ) ) ' ) ) T
Institute of Astronomy and National Astronomical Observatory (IANAO), Bulgarian Academy of Sciences, . | A 14  22:46:38.1
1784 Sofia, Bulgaria Overexposed image greveery SR R e
CME_speed --0.26 2 Astronomy & Astrophysics Section, Dublin Institute for Advanced Studies, Dunsink Observatory, - 3
CME AW --0.40 D15 XR2R Dublin, Ireland; mohamed.nedal@dias.ie ShOWS prOm I nenCe at i
- ' 0.8 3 [Institute of Physics, Kanzelhthe Observatory for Solar and Environmental Research, University of Graz, |- b St t :
flare_rise --0.32 10.09 F0:21 8010 Graz, Austria; astrid.veronig@uni-graz.at (A.V.); werner.poetzi@uni-graz.at (W.P.) IMD. ructures are 9
_ ' *  Correspondence: rmiteva@nao-rozhen.org ol i PR 3
By il 28 ‘ visible. Relatively iy ;
SF_class --0. _5
0.6 Abstract: Geomagnetic storms (GSs) are major disturbances in the terrestrial atmosphere caused by gOOd Contrast anad |
N the reconnection process between the incoming plasma ejecta in the solar wind and the planetary - §
MEANGAM-0 --0.15 -0.20 e 00 0. 00 magnetosphere. The strongest GSs can lead to auroral displays even at lower latitudes, and cause both |
MEANGBT-0 --0.17 -0.20 ‘0,14 -0.06 -0.05 -0.02 -0.17 0.07 satellite and ground-based infrastructure malfunctions. The early recognition of geoeffective events & 1
MEANGBZ-0 --0.24 -0.07 [0:23' -0.05 -0.05 0.13 -0.01 0.15 JUeH 0.4 based on specific features on the solar photosphere is crucial for the development of early warning ‘|
MEANGBH-0 - -0.25 -0.25 (023 -0.07 -0.09 011 002 R IRE L systems. In this study, we explore 16 magnetic field parameters provided by the Space-weather !
HMI Active Region Patch (SHARP) database from the SDO/HMI instrument. The analysis includes |
MEAN)ZD-0 --0.16 -0.34 0,19 0.18 020 0.02 0.00 022 '\ »1f 0.24 ¥ k] . : . . g 3
3 B30 — - s 64 active regions that produced strong GS during solar cycle (SC) 24 and the ongoing SC25. We |
7.0 --0.14 FUEFANENN 0,09 -0.12 JUEEREERNFIN 0,03 10,19 L FER 0.12 e s 2 : 2 ; w
b o R =] i present the statistical results between the SHARP and solar parameters, in terms of Pearson and oo ey
MEANALP-0 - -041 -0.25 SSSRESO.0% -0.25 -0.18 “0.12 Juppy S 8= GOS8 Sy 018 Spearman correlation coefficients, and discuss their space weather potential. ‘ )
MEANIZH-0 “907 -0.41 -0.27 0,02 -0.06 -0.21 -0.15 -0.15 0.0 001 -0.03 1023 -0.13 KB
TOTUSJH-0 --0.15 e l 012 -0.14 PXTEORIRUEC] 0.01 018 ’L_ 0.08 BXEN -0.18 -0.14 0.0 Keywords: active regions; geomagnetic storms; photospheric magnetic fields; solar flares; coronal
ABSNJZH-0 --0.22 [DRPINEPS 0.04 -0.06 EXSENRORNETY -0.04 0.12 @-o.os BRLY 0.33 -0.27 mass ejections; statistical analysis
SAVNCPP-0 --0.18 JUERANIFEE -0.09 -0.13 [UCEREVERRINEEN -0.03 0.11 (527 -0.00 MUNEY -0.27 -0.21 [URERIEE SOIar Spot grOup On 2024-1 0-11 and
MEANPOT-0 --0.18 10.12 [LESH -0.00 0.03 JUECNORTRNEEN -0.14 0.01 LEEN 0.15 ETN -0.27 -0.32 QUL L . .
: 2 (Selected) SHARP parameters seem to be more the same group in Solar Monitor -
TOTPOT-0 --0.14 LELEREEER -0.06 -0.09 UEFRRCEEINVETY -0.13 0.05 LE2E 0.08 JUEME -0.21 -0.22 (RN CIR L Y =
weansHro 013 009 (8 000 001 022 RN 001 ‘011 Y 0t KXY .10 22 [RE promising for exploring the (photospheric) link Resolution is sufficient to resolve
R_VALUE-0 --0.05 "0:24 020 -0.07 -0.10 gusy) DEER -0.22 <0.03 017 -0.01 UREN -0.03 -0.02 EUWEEN A ST BN OCE BEVYFEN R . . ngw
. — B i o R —+  to SFs and/or CMEs, not to GSs. details. Seeing conditions were bad e |
@ 3 a & %y g @ 9 Q B9 o i S 9 2 9 9 e 92 e
° &t 5 5 g ¢ 35 %k d £ 8 B 548 F 8B B P oOE : :
b ) - = | = < - v = a
O EEEEEEEEEEEEEEEEE (wiggly limb), but umbra and
3 il > § 2 ¢ § R ¢g¥ R 2§ EF B t
: : penumbra well separated
https://astro.bas.bg/project-sun/
Figure 2. Spearman correlation coefficients between the SW and SHARP parameters.
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