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professional - old (some very old!) & new, built in best astronomical sites in the world

amateur - modern, growing in numbers, in backyard, shed and in Chile, Spain

schools - modern, in big cities

outreach facilities - modern, in big cities

WHAT ARE THE SMALL TELESCOPES?

5cm



SCHOOL OBSERVATORY IN BOLECINA/POLAND

40-cm remotely controlled telescope



Łukasz Wyrzykowski 

THE ROLE OF SMALL TELESCOPES

▸ Transients classification (spec+phot) 

▸ Transients follow-up (spec+phot+astrom) 

▸ Time-domain targets - long-term monitoring 

▸ Solar System science (asteroids, comets, occultations) 

▸ Space Situation Awareness (NEOs, debris) 

▸ Flexibility and rapid response 

▸ Coverage of bright targets missed by large surveys 

▸ Outreach and citizen science
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GAIA SPACE MISSION



ALERTS REPORTED BY GAIA



GAIA23BAY ▸ Example alert from Gaia

only Gaia

LUKASZ WYRZYKOWSKI - BHTOM



GAIA23BAY ▸ Example alert from Gaia

only Gaia
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Gaia+small telescopes



GAIA23BAY ▸ Example alert from Gaia

only Gaia
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Gaia+small telescopes

microlensing black hole?
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BHTOM TELESCOPE NETWORK ▸ since 2013, built for Gaia Alerts

map by K.Kotysz & P.Mikołajczyk

~130 telescopes

sizes 0.05 - 2.5 m

manual

robotic

with good weather

with poor weather

volunteering

via proposals

▸ your telescope?
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BHTOM TELESCOPE NETWORK ▸ since 2013, built for Gaia Alerts

Gaia16aye

Wyrzykowski+2020
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PUBLICATIONS SINCE 2020
1.Ban, M., et al. (2025): AT2021uey: A planetary microlensing event outside the Galactic bulge, https://ui.adsabs.harvard.edu/abs/2025A&A...697A..57B 
2.Siwak, M., et al. (2025): Gaia20bdk – New FU Ori-type star in the Sh 2-301 star-forming region, https://ui.adsabs.harvard.edu/abs/2025A&A...695A.130S 
3.Howil, K., et al. (2025): Uncovering the invisible: A study of Gaia18ajz, a candidate black hole revealed by microlensing, https://ui.adsabs.harvard.edu/abs/2025A&A...694A..94H 
4.Maskoliūnas, M., et al. (2024): Lens Mass Estimate in the Galactic Disk Extreme Parallax Microlensing Event Gaia19dke, https://ui.adsabs.harvard.edu/abs/2024AcA....74...77M 
5.Wu, Zexuan, et al. (2024): Gaia22dkvLb: A Microlensing Planet Potentially Accessible to Radial-velocity Characterization, https://ui.adsabs.harvard.edu/abs/2024AJ....168...62W 
6.Bachelet, E., et al. (2024): A Close Binary Lens Revealed by the Microlensing Event Gaia20bof, https://ui.adsabs.harvard.edu/abs/2024AJ....168....9B 
7.Rota, P., et al. (2024): Gaia21blx: Complete resolution of a binary microlensing event in the Galactic disk, https://ui.adsabs.harvard.edu/abs/2024A&A...686A.173R 
8.Fiorellino, E., et al. (2024): The enigma of Gaia18cjb: A possible rare hybrid of FUor and EXor properties, https://ui.adsabs.harvard.edu/abs/2024A&A...686A.160F 
9.Nagy, Z., et al. (2023): The Gaia alerted fading of the FUor-type star Gaia21elv, https://ui.adsabs.harvard.edu/abs/2023MNRAS.524.3344N 
10.Nagy, Zsófia, et al. (2022): Photometric and spectroscopic study of the burst-like brightening of two Gaia-alerted young stellar objects, https://ui.adsabs.harvard.edu/abs/

2022MNRAS.515.1774N 
11.Kruszyńska, K., et al. (2022): Lens parameters for Gaia18cbf - a long gravitational microlensing event in the Galactic plane, https://ui.adsabs.harvard.edu/abs/

2022A&A...662A..59K 
12.Cassan, A., et al. (2022): Microlensing mass measurement from images of rotating gravitational arcs, https://ui.adsabs.harvard.edu/abs/2022NatAs...6..121C 
13.Rybicki, K. A., et al. (2022): Single-lens mass measurement in the high-magnification microlensing event Gaia19bld located in the Galactic disc, https://ui.adsabs.harvard.edu/

abs/2022A&A...657A..18R 
14.Bachelet, E., et al. (2022): A spectroscopic follow-up for Gaia19bld, https://ui.adsabs.harvard.edu/abs/2022A&A...657A..17B 
15.Merc, J., et al. (2020): Gaia18aen: First symbiotic star discovered by Gaia, https://ui.adsabs.harvard.edu/abs/2020A&A...644A..49M 
16.Zhang, Jujia, et al. (2020): SN 2018zd: an unusual stellar explosion as part of the diverse Type II Supernova landscape, https://ui.adsabs.harvard.edu/abs/2020MNRAS.498...84Z 
17.Szegedi-Elek, E., et al. (2020): Gaia 18dvy: A New FUor in the Cygnus OB3 Association, https://ui.adsabs.harvard.edu/abs/2020ApJ...899..130S 
18.Wyrzykowski, Ł., et al. (2020): Full orbital solution for the binary system in the northern Galactic disc microlensing event Gaia16aye, https://ui.adsabs.harvard.edu/abs/

2020A&A...633A..98W 
19.Zieliński, P., et al. (2019): CPCS 2.0 — new automatic tool for time-domain astronomy, https://ui.adsabs.harvard.edu/abs/2019CoSka..49..125Z

+ 4 under review

https://ui.adsabs.harvard.edu/abs/2025A&A...697A..57B
https://ui.adsabs.harvard.edu/abs/2025A&A...695A.130S
https://ui.adsabs.harvard.edu/abs/2025A&A...694A..94H
https://ui.adsabs.harvard.edu/abs/2024AcA....74...77M
https://ui.adsabs.harvard.edu/abs/2024AJ....168...62W
https://ui.adsabs.harvard.edu/abs/2024AJ....168....9B
https://ui.adsabs.harvard.edu/abs/2024A&A...686A.173R
https://ui.adsabs.harvard.edu/abs/2024A&A...686A.160F
https://ui.adsabs.harvard.edu/abs/2023MNRAS.524.3344N
https://ui.adsabs.harvard.edu/abs/2022MNRAS.515.1774N
https://ui.adsabs.harvard.edu/abs/2022MNRAS.515.1774N
https://ui.adsabs.harvard.edu/abs/2022A&A...662A..59K
https://ui.adsabs.harvard.edu/abs/2022A&A...662A..59K
https://ui.adsabs.harvard.edu/abs/2022NatAs...6..121C
https://ui.adsabs.harvard.edu/abs/2022A&A...657A..18R
https://ui.adsabs.harvard.edu/abs/2022A&A...657A..18R
https://ui.adsabs.harvard.edu/abs/2022A&A...657A..17B
https://ui.adsabs.harvard.edu/abs/2020A&A...644A..49M
https://ui.adsabs.harvard.edu/abs/2020MNRAS.498...84Z
https://ui.adsabs.harvard.edu/abs/2020ApJ...899..130S
https://ui.adsabs.harvard.edu/abs/2020A&A...633A..98W
https://ui.adsabs.harvard.edu/abs/2020A&A...633A..98W
https://ui.adsabs.harvard.edu/abs/2019CoSka..49..125Z


LUKASZ WYRZYKOWSKI - BHTOM

PUBLICATIONS
▸ All observers included!
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PUBLICATIONS - T CORONA BOREALIS WILL EXPLODE SOMEDAY BUT NOT TONIGHT

Merc et al. (2025)

▸ All observers included!
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BLACK HOLE TARGET AND OBSERVATION MANAGER (BHTOM)
▸ web tool for coordination for time-domain observations 

▸ automated observation requests 

▸ processing of raw images from heterogenous units 

▸ automated standardisation 

▸ archival multi-wavelength time-domain photometry 

▸ open for new users, new telescopes, new targets!
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BHTOM - FROM IMAGE REQUEST TO SCIENCE-READY LIGHT CURVES
▸ fully automated data processing - PSF photometry 

▸ standardisation of observations from any filter to Gaia Synthetic Photometry 

▸ downloadable and science-ready - for registered users 

ASASSN-24fs, LCO-40cm

SN2024ggi, GoChile-40cm

Automated detection of filter

and zero-point fit to Gaia Synthetic Photometry

SN2024igg,SOAB-40cm

Gaia24amo, LCO-1m
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BHTOM - SCIENCE CASES

SN2023ixf - from X, UV to IR
Gaia22dkv -planetary microlensing event

QSO1650+4251 - AGN
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BHTOM - SCIENCE CASES TT Ori - eruptive variable

ASASSN-24fs - long binary microlensing eventSN2024ggi
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DATA STATS

▸ 450 users registered as of Jun 2025 

▸ 400 targets currently requested for 
observations 

▸ 220,000 images processed 

▸ ~10,000 images processed per week 

▸ 22m measurements stored  
(including archival) 

▸ We invite new telescopes! 

▸ We invite new users!

BHTOM uploads 2023-2025
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BHTOM - PROGRAMABLE ACCES (API)
▸ All functionalities of BHTOM are accessible via API 

▸ Scripting the data flow to/from telescopes, observing requests, images upload 
for processing 

▸ Astro-COLIBRI connected already! 

▸ We provide ready scripts for: data download, data upload, target selection
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BHTOM - NEWSLETTER https://groups.google.com/g/bhtomtargets

https://groups.google.com/g/bhtomtargets
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EUROPEAN ASTRONOMICAL SOCIETY OF SMALL TELESCOPES (EASST) https://easst.eu

▸ Advancing Citizen Science with the use of small telescopes 
(with BHTOM as the core tool) 

▸ Outreach activities, local and global 

▸ Connecting astronomers, professionals and amateur 

▸ Expanding the telescope network for  
science, outreach and space industry 

▸ Enhancing telescope technology 

▸ Protecting dark skies
Funded on Valentines Day 2025

▸ We seek new partners!

https://easst.eu
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2011- 
Cambridge

2012-Bologna 2013-Paris 2014-Warsaw2010- 
Cambridge

2015- 
Liverpool 2016-Utrecht 2017-Warsaw

2018-Vipava 2019-Catania
2020 -  
on-line 2021-Crete 2022- 

Sardinia
2023- 
Malta

2024- 
Crete

2025- 
Tenerife

ARCHIVAL RECORDINGS: HTTPS://GSAWG.WIKI.AST.CAM.AC.UK

https://gsawg.wiki.ast.cam.ac.uk
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