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BHTOM TELESCOPE NETWORK  » since 2013, built for Gaia Alerts

~150 telescopes

sizes 0.05-2.5m
manual

robotic

with good weather &
with poor weather
volunteering

via proposals

» your telescope?

O O O O O O O O

map by K.Kotysz & P.Mikotfajczyk
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BHTOM TELESCOPE NETWORK  » since 2013, built for Gaia Alerts

~1350 telescopes
sizes 0.05-2.5m
manual

robotic

with good weather .
with poor weather |PEIRE——. , RS,
volunteering < W5
via proposals

» your telescope?

_____________________________________________

O O O O O O O O

25% 50% 75% 100%

Total cloud cover in % map by K.Kotysz & P.Mikotajczyk
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WHAT ARE THE SMALL TELESCOPES?

O professional - old (some very old!) & new, built in best astronomical sites in the world
O amateur - modern, growing in numbers, in backyard, shed and in Chile, Spain

O schools - modern, in big cities

O outreach facilities - modern, in big cities

\
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<>

BLACK HOLE TARGET AND OBSERVATION MANAGER (BHTOM)

» web tool for coordination for time-domain observation

» 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!

o, Last Last

- Names RA Dec Nobs Gmag Filter Importance Created Priority Sun Class

B Gaia18acq 22:05:42.324 +03:39:17.064 982 20.2 Gaia/r 9.99 2023-09- 799.0 155 long_period_variable
18
10:09:17

L] Gaia22bpl 10:38:42.425 -61:15:49.680 903 12.7 Gaiafr 9.99 2023-09- 2086 64 microlensing_event
18
10:09:48

2 Gaia22awa  19:04:51.962 -08:34:00.660 1602 1510 Gaiafr 9.99 2023-09- 77041 M microlensing_event
17
21:09:11

a8 ZTF19abflrit 18:24:23.314 -24:36:42.053 842 15.2 Gaia/r (0X0) 2023-09- 0.0 100 long_period_variable
19

11:09:02

OBHTOM About Us Targets ¥ Target Grouping Alerts Observations~ Data ¥ Proposals Observatory Admin v

Black Hole TOM 2.0

OBHTOM About Us Targets ¥ Target Grouping Alerts Observations~ Data Proposals Observatory Admin ~

Photometry Models Spectroscopy Observe Observations Publication Manage Data Manage Groups

Gaia22dkv

Name

Ra,Dec

Galactic (l,b)
Constellation
Discovered
Class

Description

Phot.Class

Last MJD

Last G Mag

Cadence requested (d)

Sun Separation (deg)

Other names:
GAIA_ALERTS
Gaia22dkv

GAIA_DR3
5246137870147780736

NEOWISE

AMEMWICE . I104 70000 L2 10000

(Image courtesy of NASA/ESA/Gaia/DPAC)
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G Photometry
151.76898 -66.18089
10:07:04.555 -66:10:51.204
287.36783 -8.410186
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2022-08-16 22:08:56
Microlensing Event

very bright gal.plane microlensing
event with a planet

Red Giant 89.0%
60184.81287
13.2

100.0

66.0

2012

® GSA(G) x  V(GaiaSP)
*  WISE(W2) WISE(W1)
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Surveys
Gaia,
ZTF,

AT 2
/I\WQ

etwork of telescopes

OGLE,
ASAS-SN,
LSST,

please
observe supernova

Observe the comet Gaia25aao now!

3I/ATLAS every day
ﬁ
ﬁ
—
ﬁ
Monitor the

pensie N bhtom.space
requests bhtom.space

Mrk841 quasar for 1
year
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Network of telescopes

ObServatorv Control Svstem
Observato ry Control Svstem
ObServatory Control System

Observatory Control Systen

—
ﬁ

—
—

Observing
requests bhtom.space
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Surveys
Gaia,
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—
ﬁ
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| year e OGLE
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SDSS
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Science-ready data products
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fully automated data processing - PSF/Aper photometry - uniformly for all 150+ telescopes

standardisation of observations from any filter to Gaia Synthetic Photometry

downloadable and science-ready - for registered users

'ASASSN-24fs, LCO-40cm .+ . SN2024igg,SOAB-40cm

GaiaSP/U ZP=0 21 0=0.387 f,=0.00 Np=119

~ ‘SN2024ggi, GoChile-40cm. = . "© . -
ke TR e v Automated detection of filter
« g g SN S and zero-point fit to Gaia Synthetic Photometry
; P - “y Sl . > e o |




fully automated data processing - PSF/Aper photometry - uniformly for all 150+ telescopes
standardisation of observations from any filter to Gaia Synthetic Photometry

downloadable and science-ready - for registered users

SN2023ixf

Gaia22dkv -planetary microlensing event
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TT Ori - eruptive variable
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B(GaiaSP)-LIMIT R(GaiaSP)-LIMIT r(GaiaSP)-LIMIT 7 i(GaiaSP)-LIMIT z(GaiaSP)-LIMIT g(GaiaSP)-LIMIT
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All functionalities of BHTOM are accessible via APl

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

Astro-COLIBRI connected already! - to the

We provide ready scripts for: data download, data upload, target selection

BHTOM2 APl Documentation DATA DOWNLOAD API

Here we present end-points how to download the photometry and radio data from BHTOM.

Please contact us if you plan to use the data in a publication. By downloading the data from BHTOM you agree to follow our data policy and
to use this acknowledgment:

The data was obtained via [BHTOM] (https://bhtom.space), which has received funding from the European Union's Horizon =

For more information about acknowledgement and data policy please visit https://about.bhtom.space

1. Photometry download

With this APl one can download all photometric observations (magnitudes) in semi-color separated form. The columns of the output are the
following:

MJD;Magnitude;Error;Facility;Filter;Observer

Request

e Method: POST
e URL: /targets/download-photometry/
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BHTOM - PROGRAMABLE ACCES (API)

Fichier Edition Carteduciel Visualisation Traitements Addition-Recalage Imagerie Couleur Analyse Spectrographie Observatoire Outils Configuration Fenétres Aide
SHI 20+~ DAAO LQWWSY 4_2Ny JH. ME
-, - [ > J e | y - . ‘
SHM&O &« PDAKO S - D 2 2
'\

N
»

& @ | N —_— 47 ML
\NABH PR v 3

» Example ot BHTOM AP
in PRISM system

for amateur observers
Savalle et al. 2025

Recevoir Envoyer Gérer GenJeton Site BHTOM Fermer Help

Filtrage par classification

Galaxy

LBV

LPV

M-dwarf flare
Nova

Peculiar Supernova
Qso

Filtrage par Groupe

0 importance .

o . aia?2 h
2021 EA/WD search project: Ga ‘ _ Gaia21dpb
AGNs . »
AlSV survey

https://www.prism-astro.com/

BeXB

BHTOM _tests

C2PU_Targets

candidates for lensed QSO fror .

- . PEPCNN

’\ Liste Filtrée de BHTOM
Fichier Effacer Tri Cacher

4/‘,'—“)\ —_ R

ALPHA 2000 2000
plensit
Microlensi: 20.0 5.0 15h54m45.
Microlensi: .6 . 17h25m00.
Microlensi:
aia22dkv Microlensi:
Microlensi: G 17h55ml13
Microlensi: ] . 06h02m24.63 -44°28'11.9¢
Microlensi: 9 18h56m25.440 -18°04"5I
Microlensi: 18.¢ 9h22m 0 +06°31"

Microlensi: g.c¢ 3 21 129 0 +46°25"

(72 I 7% T v B vy B % IR v R+ B ) B #p B ) ]

239°2219
A - -

+03°19'02.09" |[Eq | & || Objets: 1330 Aqr Champ=180 * » 180 Mode carte Azimutal, Azimutal fixe, D ate/heure PC temps réel EQ. J20

Enlever Monter Editer Descendre Ajouter Carte sur Infos Transit Pointer

Hub non requis/défini

(¥ Afficher ces objets dans les cartes du ciel Afficher le numéro de la liste & coté de l'objet Enlever le nom de |'objet & l'affichage s

B Objets: 21 Temps sidéral local : 03h35m29s Temps TU: 11/09/2025 04:04:23 y


https://www.prism-astro.com/
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EURGPEAN ASTRONOMICAL SOCIETY OF SMALL TELESCOPES (EASST)  prreemeeeces

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

» Training in observing and BHTOM

L

» Coordinating data exchange between professionals
and amateurs

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

P
 —
”
‘v‘j::‘f"‘:.j :
=
: .
o
I

i

» Enhancing telescope technology

» Protecting dark skies f
Funded on Valentines Day 2025

» We seek new partners!


https://easst.eu

EUROPEAN ASTRONOMICAL SOCIETY OF SMALL TELESCOPES (EASST)
Ambassacors

Emilio Molinari - Nicholas Pedro Humire - Suleyman Fisek - . )
Italy Rattenbury - New South America Turkiye Edltljtitlj)annki:te Stephane Basa —
Zealand France

TeL AUIV
UNIVERSITY

s
f-esa

tukasz Wyrzykowski

SCIENTIA (S~ VINCES
| —{ 1995 }—
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thank you!
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Example alert from Gaia
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GAIA23BAY » Example alert from Gaia

Jul 2022 Oct 2022 Jan 2023 Apr 2023 Jul 2022 Oct 2022 Jan 2023 Apr 2023

UTC time UTC time

NIVACEIE Gaia+small telescopes



GAIA23BAY » Example alert from Gaia
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THE ROLE OF SMALL TELESCOPES

magnitude
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date
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Gaia20fnr 06:01:04.080 -18:58:03.720

® GSA(G)
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® GSA(G)
ATLAS(c)
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Gaia Small telescopes

i(GaiaSP)

® GSA(G)
ATLAS(c)
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Gaia Small telescopes
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PUBLICATIONS SINCE 2020 + 4 under review

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 Maskolianas, 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

/.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, Zsdfia, 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.Kruszynska, 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 Gaia1%bld, 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 |l Supernova landscape, https://ui.adsabs.harvard.edu/abs/2020MNRAS.498...847
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, k., et al. (2020): Full orbital solution for the binary system in the northern Galactic disc microlensing event Gaialéaye, https://ui.adsabs.harvard.edu/abs/
2020A&A...633A..98W

19 Zielinski, P., et al. (2019): CPCS 2.0 — new automatic tool for time-domain astronomy, https://ui.adsabs.harvard.edu/abs/2019CoSka..49..1257
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Full orbital solution for the binary system in the northern Galactic
disc microlensing event Gaial6aye*

R Eukasz Wyrzykowskil-**, P. Mr6zL, K. A. Rybicki!, M. Gromadzkil, Z. Kotaczkowski®3[72-*** ‘M. Zieliriskil, P,
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