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Institute of Astronomy with NAO - BAS

● BAS-Sofia https://astro.bas.bg/ 
● AO-Belogradchik 

https://www.astro.bas.bg/AOBel/index.php 
● NAO-Rozhen (1981) https://nao-rozhen.org/  

Topics of research
● Sun & Solar system
● Star & Stellar systems
● Galaxies & Cosmology

https://astro.bas.bg/
https://www.astro.bas.bg/AOBel/index.php
https://nao-rozhen.org/


History: Solar research in BG

Topics of research (1990s, 2000s)

● Solar activity: 

filament/prominence eruptions

● Total solar eclipses

● Theoretical research (2D MHD models)

https://sdo.gsfc.nasa.gov/gallery/main/item/157 

https://sdo.gsfc.nasa.gov/gallery/main/item/157


Present: Sun & space weather group

Topics of research (2010 - now)

● Solar activity: solar flares, filaments, radio bursts
- multiwavelength analysis (focus on optical, EUV 

& radio data)

● Space weather
- particles (data analyses, modeling & 
forecasting)
- geomagnetic storms (statistics)

● Machine learning in solar/space weather



Completed projects

● SPREADFAST

https://spreadfast.astro.bas.bg/synoptic/ 

Prototype of of a forecasting system, based on 
physics-based model for acceleration of solar energetic 
particles and their transport to Earth 
(ESA project); featured in SEP review

● STELLAR 

https://stellar-h2020.eu/ 

https://spreadfast.astro.bas.bg/synoptic/
https://stellar-h2020.eu/


Projects in progress

● MOSAIICS: 

Modeling and Observational Integrated 
Investigations of Coronal Solar 
Eruptions

https://mosaiics.astro.bas.bg/ 

https://mosaiics.astro.bas.bg/


Projects in progress

● New chromospheric telescope at NAO-Rozhen 
https://helio.astro.bas.bg/observations 

● New radio station: 
LOFAR-BG https://lofar.bg/bg/ 

● New neutron monitor 
https://helio.astro.bas.bg/observations

Credit: Petrov (2021)

https://helio.astro.bas.bg/observations
https://lofar.bg/bg/
https://helio.astro.bas.bg/observations


Infrastructure

NAO-Rozhen: Bulgarian 
center of astronomy, 
solar and space weather 
research

● 2-m & 1.5 m 
telescopes

● 30-cm solar 
telescope

● Radio station
● Neutron monitor
● Weather station, 

etc.



Present: Bilateral collaborations

Serbia (past & ongoing)
● Active events on the Sun, catalogs of proton events and electron Signatures…

India (past)
● Eruptions, flows and waves in the solar atmosphere and their influences on the 

space weather

Egypt (ongoing)
● relationship between major space weather phenomena in solar cycles 23 and 24
● space weather effects at near Earth environment - from remote observations and in 

situ particle forecasting to impacts on satellites

Austria (past & ongoing)
● The origin of solar energetic particles: solar flares vs. coronal mass ejections
● solar chromospheric and coronal activity

http://edu-pro.astro.bas.bg/sun/?page_id=368 

http://edu-pro.astro.bas.bg/sun/?page_id=368


Research: Catalogs of space weather events

Database of analysed 
events: 
https://catalogs.astro.bas.bg/ 

● Protons
● Solar flares
● Radio bursts
● Geomagnetic 

storms

https://catalogs.astro.bas.bg/
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Research: Catalogs of space weather events

Database of analysed 
events: 
https://catalogs.astro.bas.bg/ 

● Protons
● Solar flares
● Radio bursts
● Geomagnetic 

storms

Completed             In progress
Dst ≤ −100 nT  => ≤ −50 nT
~100 GSs       => +~400 GSs

https://catalogs.astro.bas.bg/


Research: Space weather effects on satellites

Orbit: 
210 km orbit (VLEO)

Facts:
2022-02-03
38/49 loss
minor geo-storms: 
-66, -62 nT

Possible causes on the 
failure:
(1) Increased atmospheric 
drag - increased mass density
(2) GSs in close succession



Research: Space weather effects on satellites
Focus: 
solar (solar flares) & 
(near-Earth) IP 
contributions 
(protons, electrons) 
at the time of selected 
Starlink launches 

Aim:
in order to evaluate 
the additional impact 
of the EM and 
radiation environment 
on satellite stability

Input: 
Timing of all (~100) 
Starlink launches 
2019-2022 => 15 with 
Dst <=-25 nT

https://doi.org/10.3390/astronomy2030012

https://doi.org/10.3390/astronomy2030012


Research: Space weather effects on satellites

Results:
➔ Minor to moderate effects 

due to solar flares, 
particle radiation & IP 
plasma density, B-field, 
velocity

Open ?s:
➔ Double GSs as a 

possible cause for 
satellite failure



Education

University courses

● Solar physics & solar activity; Radio astronomy (Master program, “Astronomy 
and Astrophysics” https://www.phys.uni-sofia.bg/?page_id=3443)

● Introduction to Space weather (Master program "Aerospace Engineering and 
Communications" https://www.phys.uni-sofia.bg/?page_id=6373) 
https://astro.phys.uni-sofia.bg/p9/ 

(New) Summer practice (start 2024: under development): students, PhDs, young 
scientists

https://www.phys.uni-sofia.bg/?page_id=3443
https://www.phys.uni-sofia.bg/?page_id=6373
https://astro.phys.uni-sofia.bg/p9/


Knowledge transfer
Summer schools & practices

● Project-related https://stellar-h2020.eu/ 
● LOFAR-BG https://lofar.bg/ 
● Branch Cosmos https://bulgarianspace.online/archive-schools/ 

Workshops

● Radio Astronomy 
(external school 15-19 Apr 2024: https://indico.astron.nl/event/315/ 
Deadline: 30 Nov 2023!)

● Astropy 
(20-24 Nov 2023: https://astro.bas.bg/astropy2023/ Registration closes today!)

https://stellar-h2020.eu/
https://lofar.bg/
https://bulgarianspace.online/archive-schools/
https://indico.astron.nl/event/315/
https://astro.bas.bg/astropy2023/


Dissemination & outreach

● News (https://astro.bas.bg/)

http://195.96.236.171/news

https://astro.bas.bg/
http://195.96.236.171/news
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Dissemination & outreach

● News 

http://195.96.236.171/news

● exhibitions

Ongoing: New 1.5-m telescope (BAS)

● science & public events

https://www.astro.bas.bg/reports/ 

● social media: facebook, instagram, 
youtube

https://www.youtube.com/@instituteofastronomyandnao6152 

https://www.instagram.com/instituteofastronomybas/ 

https://www.facebook.com/ianaoban 

http://195.96.236.171/news
https://www.astro.bas.bg/reports/
https://www.youtube.com/@instituteofastronomyandnao6152
https://www.instagram.com/instituteofastronomybas/
https://www.facebook.com/ianaoban
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