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I. Bulgarian-Austrian project

Title: Joint Observations and Investigations

Solar Chromospheric and Coronal Activity
(2023-2025) 1

To set up the Rozhen Chromospheric Telescope (RCT), and develop standardized solar observing
methodology and products, complementary to the Kanzelhohe Patrol Instrument (KPI) by means of strong

Bg-PI: R Miteva technical cooperation between the team members.

At-PI: W. Poetzi 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

T21 Parameter StUdy Of geoeffective aCtiVE and multi-wavelength manifestation of solar eruptive phenomena, their morphology and kinematics.
regions (completed, 2024)

https://doi.org/10.3390/atmos15080930 Work Packages

T2.2: Confined M-class flares in solar cycles

Work Package #1 Work Package #2 Work Package #3
2 3 & 24 (Completed, 2 02 5 ) Technical support of NAO-Rozhen Joint investigations of solar Dissemination of the project results
. o Chromosphere Telescope and chromospheric and coronal activity o Task 3.1: Project web-site
https : / /astro . bas . bQ/AI_]/lssueS/n43/RMlteva .p( observation campaigns with KSO * Task 2.1: Chromospheric « Task 3.2: Scientific dissemination
- facilities Signatures of Quiet Sun and Pre-
¢ Task 1.1: Telescope installation Eruptive Configurations

. e Task 1.2: Data processing o Task 2.2: Multi-wavelength study

In progress (WP 1 ) * ¢ Task 1.3: Observation Campaign of solar activity phenomena, their
. 3 e Task 1.4: Image enhancement morphology and kinematics

T1.1, T1.3: Solar observations
T1.2, T1.4: Machine learning, automatic feature
recognition
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I. Bulgarian-Austrian project

T2.1:
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Article
Parameter Study of Geoeffective Active Regions

Rositsa Miteva *(*), Mohamed Nedal 20, Astrid Veronig > and Werner Pétzi 3

Institute of Astronomy and National Astronomical Observatory (IANAO), Bulgarian Academy of Sciences,
1784 Sofia, Bulgaria

Astronomy & Astrophysics Section, Dublin Institute for Advanced Studies, Dunsink Observatory,

D15 XR2R Dublin, Ireland; mohamed.nedal@dias.ie

0.8 Institute of Physics, Kanzelhohe Observatory for Solar and Environmental Research, University of Graz,
8010 Graz, Austria; astrid.veronig@uni-graz.at (A.V.); werner.poetzi@uni-graz.at (W.P.)

Correspondence: rmiteva@nao-rozhen.org

0.6 Abstract: Geomagnetic storms (GSs) are major disturbances in the terrestrial atmosphere caused by
the reconnection process between the incoming plasma ejecta in the solar wind and the planetary
magnetosphere. The strongest GSs can lead to auroral displays even at lower latitudes, and cause both
satellite and ground-based infrastructure malfunctions. The early recognition of geoeffective events

04 based on specific features on the solar photosphere is crucial for the development of early warning

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

64 active regions that produced strong GS during solar cycle (SC) 24 and the ongoing SC25. We

present the statistical results between the SHARP and solar parameters, in terms of Pearson and

Spearman correlation coefficients, and discuss their space weather potential.

_0.0 Keywords: active regions; geomagnetic storms; photospheric magnetic fields; solar flares; coronal
mass ejections; statistical analysis

--02 (Selected) SHARP parameters seem to be more
promising for exploring the (photospheric) link
--04 to SFs and/or CMEs, not to GSs.
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I. Bulgarian-Austrian project

T2.2:

e M-class: GOES soft X-ray (1-8 A) flux, 10"-5 to 10™-4
W/m"2
https://www.swpc.noaa.gov/products/goes-x-ray-flux

e Confined: no associated (parent) coronal mass ejection
(no magnetized plasma eruptions) & no particle events

e Time coverage: 1997-2009 & 2010-2019
https://www.sidc.be/SILSO/monthlyssnplot

e Event sample: ~990

e Analyses: timings, location, sunspot type, radio burst (II
& III type) associations
(e-poster)

International sunspot number S, : monthly mean and 13-month smoothed number
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Confined vs. eruptive M-class flares
in solar cycles 23 and 24

Rositsa Miteva! and Werner Potzi?
! Institute of Astronomy and National Astronomical Observatory - Bulgarian Academy of
Sciences, 1784 Sofia. Bulgaria
? Institute of Physics, Kanzelhohe Observatory for Solar and Environmental Research,
Iniversity of Graz. 8010 Graz, Austria
rmiteva@nao-rozhen.org
(Submitted on 09.04.2025; Accepted on 25.04.2025)

Abstract. This report presents a quantitative comparison between confined, eruptive and
all (2177) M-class solar flares (SFs) over the last two solar cycles (SC) and separately in SC
23 and 24. The properties of the SFs, related radio bursts and the parent sunspots (Hale type
and total area) are examined. The differences are presented and discussed in the framework
of space weather.

Key words: solar flares: solar cycle: sunspot type

Bulgarian Astronomical Journal 43. 2025
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II. Bulgarian-Serbian project

Title: Active Events On The Sun.
Catalogs Of Proton Events And
Electron Signatures In X-Ray, UV
And Radio diapason...
(2023-2025)

Bg-PI: M. Dechev
Rs-PI: Z. Simic

Preliminary results: statistics of
proton fluence (15 MeV):
published

Publ. Astron. Obs. Belgrade No. 107 (2025), 29 - 36 Invited Lecture
http://doi.org/10.69646/14sbac04p

SOHO/ERNE PROTON FLUENCE IN SOLAR CYCLES 23 AND 24

R. MITEVA' &, S, W. SAMWEL? and M. DECHEV'
L Institute of Astronomy and National Astronomical Observatory
(IANAO), Bulgarian Academy of Sciences, 1784 Sofia, Bulgaria
E-mail: rmiteva@nao-rozhen.ory

2National Research Institute of Astronomy and
Geophysics (NRIAG), Helwan, Cairo 11421, Eqypt

Abstract. The focus of this study is on solar proton events detected by the SOHO/ERNE
instrument during solar cycles (SC) 23 and 24. We select the output produced by the first
channel of the high energy detector or at about 15 MeV. This report presents the distributions
of the onset-to-peak proton fluences, in terms of their strength, location of their solar origin
and mutual correlations, well as the SC trends.
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I1. Bulgarian-Serbian project https://catalogs.astro.bas.bg/

CATALOGS OF SOLAR ENERGETIC PROTONS AND SPACE WEATHER EVENTS

SXR FLARES RADIO BURSTS GEOMAGNETIC STORMS TYPE Il BURSTS

Proton events

The catalog lists the proton events from the instrument presented separately in solar cycle (SC) 23 (1996-2008) and SC24 (2009-2017). In contrast to other
catalogs available elsewhere, this catalog utilizes the highest temporal resolution as provided, namely 1 min.

Results from the final SEP catalog are available here:

Preliminary results from the catalog are published here:

Work in progress:

Proton fluences in 10 energy channels
over solar cycles 23 & 24 (correlations)
>600 events
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III. Bulgarian-Egyptian project

Title: On space weather effects at near Earth environment - from remote observations and
in situ particle forecasting to impacts on satellites (finished, 2022-2024)

Bg-PI: R. Miteva
Eg-PI: S. W. Samwel

Publications:
(*) Universe 2023, 9(4), 179 (15pp.)
Objectives: https://doi.org/10.3390/universe9040179
(1) SEP events (*) Astron. Soc. “Rudjer Boskovi¢” No 25, 2023, 125-135
(2) Solar observations https://astro.bas.bg/conf proc/book XIIBSAC.pdf
(3) Impact on satellites (*) Atmosphere, 2023, 14(12)
(*) Geomagnetic storms https://doi.org/10.3390/atmos14121744
(3) Astronomy, 2023, 2(3), 165-179
BG team members with contribution: https://doi.org/10.3390/astronomy2030012
K. Kozarev, M. Nedal (1) Proceedings SES 2023, 67-70
S http://space.bas.bg/SES/archive/SES%202023 DOKLADI/P
Conference participations: ROCEEDINGS%20SES%202023.pdf
Oral: 6
Posters: 4
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III. Bulgarian-Egyptian project

. .. 566 International sunspot number S : last 13 years and forecasts
Title: Solar activity and space weather Baiy ‘ ‘ | | i
. — lonthly ;
effects during solar cycle 25 Jsol| T Monthly smoothea) o 1.
- - CM Predicti
(proposed, 2025-2027) TR
e 2000 :
Bg-PI: R. Miteva 2 I
2 150} Y
Eg-PI: S. W. Samwel g
§ 100 ks ) \._
Obijectives: | | |
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SILSO graphics (http://sidc.be/silso) Royal Observatory of Belgium 2025 May 1
BG-team:
K. Kozarev
M. Dechev

A. Epifanov
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New project:
Geomagnetic storm effects on satellites

Data (Nikola Antonov):

https://astro.iaps.institute

Meshtitsa observatory
database: since 2023

Sol: 124 deg

d

Event selection:
e June 2024 - January 2025
e >500 individual streaks

SAB-2025, Belogradchik, 15-16 May 2025 https://sab.astro.bas.bg/sab/ 9



https://sab.astro.bas.bg/sab/
https://astro.iaps.institute

(nT)

-100 |
-200 }
-300
-400 }

-500

Geomagnetic storms (GSs)

https://wdc.kugi.kyoto-u.ac.jp/dstdir/index.html

Geomagnetic Equatorial Dst index Home Page

Home Page WDCforGeomag Kyoto  E'smagneticfield?  DataService  |.-Magnet Link

Welcome to WDC for Geomagnetism, Kyoto Dst index service

Version definition of AE/Dst index

1. Real-time (Quicklook) Dst index

2. Provisional Dst index [2021 - 2023]

3. Final Dst index [1957 - 2020]

November 2024 Dst (Real-Time) WDC for Geomagnetism, Kyoto
(nT) 8 T T Pt L T FEFYT FEY T TFTE PTT T
L Bl I e e
100 | e
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=300

ofr WWMWWMW
-woj\j/

e only 5/12 GSs with streak data
August 2024 __ USHINOVODN __wossoesisines ks
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Seplombor 2094 Tt (Provieional] s eicemisens o
1 5 KTl 6 2 % EY

X

.26'

ET) 16 o

ootk 14n)

T 6
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[Created at 2025-04-29 15:05UT]
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Phase 1. Satellite identification (completed) e 19 observations during 5 GSs
e 12 confirmed satellites

https://www.tycho-tracker.com/

yyyy mm dd  FOV ObjName SPACE-TRACK.ORG

2024 8 4 TCrB x

2024 8 4 TCrB STARLINK-2471 HOME ~ FIEIRD R

2024 8 4 TCrB WILDFIRE 4

2024 8 4 V Nul STARLINK-3899

2024 8 4 TCrB STARLINK-31460

2021] & wE BG Tri S 8 Welcome Box Score SATCAT Decay/Reentry Query Builder
2024 8 12 BG Tri COSMOS 1700 DEB

2024 8 12 BGTri STARLINK-3256 o

2024 8 12 BG Tri Public Files Space Ops Tempo

2024 8 12 BG Tri EKRAN 16

2024 8 12 BG Tri STARLINK-1679

2024 8 12 BG Tri STARLINK-5937 ELEMENT SET (ELSET) DATA
2024 8 12 BG Tri STARLINK-5937 Retrieve ELSET Data by Satellite Catalog Number
2024] & |12 BG T Bulk Catalog Data Downloads

2024] 9 WSE 6L Lac TLE Format Description

et 0 Le thac CCSDS OMM Standard

2024 11 9 KR Aur SPACEBEE-174

2025 1 1 KR Aur

2025 1 1 KRAur STARLINK-4635 — Two Line Element (TLE) sets

pr— (averaged orbital parameters)
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Phase II. Satellite orbital parameters (in progress)
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