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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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SCHOOL OBSERVATORY IN BOLECINA/POLAND

.\

40-cm remotely controlled-telescope




THE ROLE OF SMALL TELESCOPES

tukasz Wyrzykowski
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ALERTS REPORTED BY GAIA

: 9 . Sergey Koposov



Example alert from Gaia
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GAIA23BAY » Example alert from Gaia
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GAIA23BAY » Example alert from Gaia
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BHTOM TELESCOPE NETWORK  » since 2013, built for Gaia Alerts

~130 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

~130 telescopes
sizes 0.05-2.5m
manual

robotic

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

» your telescope?
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Total cloud cover in % map by K.Kotysz & P.Mikotajczyk



since 2013, built for Gaia Alerts

Gaial6aye
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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*
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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
Carina

2022-08-16 22:08:56
Microlensing Event
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450 users registered as of Jun 2025 BHTOM uploads 2023-2025

400 targets currently requested for

Adyu60_Andor-934

@) bse rvations PROMPT6_FLI R -
. TJO_MEIA2 |
220,000 IMages prOCeSS@d Flarestar-MPC171_G2... ROAD-40cm
. GoChile-GoT1_ASI6200
~10,000 images processed per week | BOGT-A00m
BIALKOW_ANDOR-D... /
22m measurements stored L% oHvzeeM
(iﬂClUdiﬂg archival) SOAB_ZWO-ASI294M... /
TJO_MEIA3 |
We invite new telescopes! REM_ /A
ZAO_G2-1600 /
We invite new users! KAO1.83 KFISP

SUHORA60_ APOGEE LCOGT-1m

OAUJ-CDKS500




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/




https://groups.google.com/g/bhtomtargets m

BHTOM Targets for 16 September, 2024 o views

Lukasz Wyrzykowski <wyrzykow@gmail.com> 13:02 (5 hours ago)  v¥ <&

to bhtomtargets@googlegroups.com

Hello,
Greetings from the BHTOM Automated Newsletter!

As of 2024-09-16 10:01:58.253129+00:00, these are the new targets added in the last week, sorted by magnitude:

name ra dec mag_last sun_separation classification description
V1725 Sco 256.693920 -35.468560 10.6 86.0 Nova Astro-COLIBRI target
Mrk 42 178.424000 46.211833 15.6 44.0 AGN None

WISEA
J091848.61+211717.0

2ASX J00414632- 10.443019

Last week's fits uplads score (sorted by count)

139.702580 21.288110 16.8 38.0 AGN X-ray variable AGN

-28.461840 17.0 150.0 Unknown X-ray supersoft source

variable quasar probably binary SMBH, not for

720 170 27.0 QS0 observations

observatory-user count

Franz-Josef Hambsch (ROAD_QHY600M) 1781 P460 17.5 61.0 Unknown Gaia and GALEX source brightens by ~1 mag
Rachel Street (LCOGT-Teide-40cm_QHY600M) 412 882 176 58.0 Unknown X-ray supersoft source
Waldemar Ogloza (Planetarium_Slaskie_Kepler4040) 294 390 17.9 68.0 Unknown long-term rise in Gaia and SDSS source
Rachel Street (LCOGT-HO-40cm_QHY600M) 276 |ss3 188 114.0 Microlensing Candidate microlensing event from Chinese KATS survey,

Sjoerd Dufoer (EEye_QHY268M k. e

) — -l "N ”~ rF_ . ”~ ” .
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LUKASZ WYRZYKOWSKI - BHTOM

EURGPEAN ASTRONOMICAL SOCIETY OF SMALL TELESCOPES (EASST)  prreemeeeces

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

) O utreac h activities . ‘ OCad ‘ an d g ‘ @, b a ‘ SOCIETY OF SMALL TELESCOPES
-~y 2 A |
‘ T

» Connecting astronomers, protessionals and amateur

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

» Enhancing telescope technology
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» Protecting dark skies

Funded on Valentines Day 2025

» We seek new partners!


https://easst.eu

LUKASZ WYRZYKOWSKI - BHTOM WORKSHUPS SINCE 2010

{

2014-Warsaw

|
2017-Warsaw
OPTICON

.
8th OPTICON
Gaia Science Alerts ©2December2017
Workshop

2015-

2010-

2012-B
Cambridge 0 ologna

2013-Paris

opTicon Liverpool

0
§2011-
¢ Cambridge

OPTICON

OPTICON

MARIE CURIE

FIFTH GAIA SCIENCE ALERTS WORKSHOP
UNIVERSITY OF WARSAW 9-12 SEPTEMBER 2014

DETAILS AND REGISTRATION : http strouw.edu.pl/aaiBWOIKSROP2014

I Status of Gaia
First Alerts and preliminary results from the
Verification Phase | Gaia alerts follow-up campaigns
Science with Gaia transients: Supernovae, Microlensing,
. Novae, TDEs, CVs, YSOs | Current/planned

multi-wavelength transient surveys
and synergies

°
CI e n Ce e “ Workshop Organising Committee:
tukasz Wyrzykowski

Simon Hodgkin
* Astronomical Observatory of Bologna Gerry Gilmore

GAIA SCIENCE ALERTS WORKSHOP ey
BOLOGNA 6-7 SEPTEMBER 2012

Heather Campbell
e Sy Pl s T

Gaia Science Alerts Verification

and Follow-u Workshog .
Wednesday 29 Jume - Friday 1 July 2011, st y
Institute of Astronomy, University of Cambridge ]

RETALS AND.REGIRTRATION

A

P
'

Source: ESA/

Morgan Fraser
Nadejda Blagorodnova

- Follow-up observations

Registration deadline 15 August. Contact: gsaw2012@gmail

- Automated classification

« Gaia Alerts Publisher

- Science cases

- Robotic telescopes

DPAC i « Qutreach

- Transient surveys

zyki
Simon Hodgkin
Krzysztof Rybicki

« Hands-on sessions

Details: www.ast.cam.ac.uk/ioa/wikis/gsawgwiki/index.php/Workshop2015: 2
Contact: galasciencealertsworkhop2015@gmail.com

For maee information email

Katarzyna Kruszyriska
2011 Weznne of Axoncany, Madingiey Raad, Canbedge (11 WA, Triephons +44 511121 L1548

Netherlands Institute for Space Research

Tenerife

update on
Gaia mission

Gaia Alerts
highlights and
results

= . 15TH GAIA SCIZNCE ALERTS AND
14th Gaia Science Alerts and Boe TIMz.DOMAIN wo s

ORP Time-Domain Workshop Heraklion, Crete G e

Overview of
the Gala

future of alerts

CON
Gaia Science

mission and . 11th OPTI 30 Sep-2 Oct+2024 29 Sep-3 Oct 2025
s Valletta, Malta : : . :

2-5 October 2023

improvements Alerts https//bltly/galaalert52023
|8 in Gaia Alerts A 3 Workshop S 1 Al
2 new photometric from the comfort of our homes s

calibration

server 18-22 January 2021

The 9th 0 PT| CO N ’yﬂ.fgl“ with Workshop Organizing Committee:
tukasz Wyrzykowski (Warsaw)
radio, X-ray and Milena Ratajczak (Warsaw)

y and high energy &8

l’l'gh energy - observations

GAIA SCIENCE
ALERTS WORKSHO

Simon Hodgkin (Cambridge)
Charles Galdies (Malta)
Stephen M. Brincat (Malta)
Gerry Gilmore (Cambridge)
Nada lhanec (Warsaw)

new members

CELEBRATE THE CONCLUSION OF

_ ! of the - g 3 GAIA MISSION AND ALERTS
= Astronomical Observatory, University of Catania, new members : 4
8‘ 10 OCTOBER 201 8 Sicily, 18-20 December 2019 telescope of the telescope g BHTOM follow-up v
Vipava, Slovenia network network : s
M new SR 2
p P Workshop Ogranizing Comitee photometric # g.
Andreja Gomboc ¥, £ tukasz Wyrzykowski (Warsaw) librat °:"3‘Z"":|T;:’" bl . . Workshop Organising Committee: 2.
Simon Hodgkin - Organizing Giuseppe Leto (INAF) calbration P CELEBRATE 10TH ANNIVERSARY: 2 ; O Beck IAG)
Kasia Kruszynska ) B ] the follow Simon Hodgkin (Cambridge) server OF THE FIRST GAIA ALERTS o s
Had.a Ihanec : Kasla Kruszyfiska (Warsaw) i Organizing Committee: o T
Tan_;a Pe.h'ushevsh < up Nada Ihanec (Warsaw) organization tukasz Wyrzykowski CB;:II’FOmhIds:('::Ino:v':: A:ersttsem Workshop Organising Committee: > 4
Katja Bricman . Flavia Calderone (INAF-OACT) of the follow-up : : ¥ X REGISTER ONLINE Weriaop OraariEie Comslitoe! P sy bukesz Wyrzykowski Warsaw) - % z
Simon Hodgkin DETAILS AND REGISTRATION: highlights and results im gkin (Cambridge) 01
Aurora Clerid ’i’ -~ Giancarlo Bellassai (INAF-OACT) " : Vassilis Charmandaris (FORTH) 1> D
: y - Rob Beswick https://tinyurl.com/gsaw2020 e e vkl Warsad) synergies with radio Przemystaw J. Mikotajczyk (Warsaw/Wroctaw) 3 &
y - future Marus Maskoliunas 4 - 7 O Cto b e r Simon Hodgkin (Cambridge) telescope network Justyna Olszewska (Poznafl) &
DETAILS AND REGISTRATION S e Emiio Molar Caga) opportunities -
Jpea - plans asla Kruszynska . Rob Beswick (Manchester)
4 https://tinyurl.com/gaiaalerts2018 M y 3 ,
lOPTICON psiftiny fe More information and registration Nada Ihanec 12,01 ~ m~ OFTICON u ardinia Vi ablonsea arsawh ~ a2
https://tinyurl.com/gsaw10 Gerry Gilmore » p\ Radiolet Mariiis Maskoth nas (V1Inius) U po
— ilot - el

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



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

NV
ab
0
@
@

®
0
b

\J
0
-
ab
N
0
0
-
-
b
®
)
-
ab
0

ambridge A : Cambridge PTICC OPTICC OPTICO DOC OPTICO OPTICC

‘;‘g“’ i i o ; o.\
4  Soerce Al T FIFTH GAIA SCIENCE ALERTS WORKSHOP Gaia Science Alerts Workshop 2015 : .
g ’ % ' and Follow-up Workshop 7 UNIVERSITY OF WARSAW 9-12 SEPTEMBER 2014 _ » »
LN/ g.‘ S ‘
e o e D — -
o \‘ ﬂ ‘.'\Q:\ Q ’* ) /f)__,."" '
\(7 ] k.‘\) _‘ . é‘ \ //'.' 1 - D .
a CMea
06 45 08,92 ~16°4 52, 21"
O cte La Laguna, Tenerife, Spain
O 024 29 Sep-3 Oct 2025

CELEBRATE THE CONCLUSION OF
GAIA MISSION AND ALERTS

\ ik ORP¥and Gaia SciencefAlerts

S S , s e 4 - 7 October§20228
: . = « crise [l Pula, Sardini

rRadioNet
=i A Pilot

&
% \(‘
{
fi ‘::‘177
i‘:@;
< O

v 2
¥

2
|
o

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

L
& \ ] Workshop Organis
Organizing \\ "\'::'u‘ ‘ WO rkShO
trushe ' ﬁ i a :oplloi- s P Ehr gt 72 i ey / p -
-] o one (1 O of the Tollow-up on'Hoda 3 b . LOCATION REGISTER ONLINE https://bit.ly/gaiaalerts2022 e

ing Committe.

>
2
°
b
=
3
a
e
3
E)
=
G
T
a
s
@
=
=
®
&
®
-~
a
»
@
-


https://gsawg.wiki.ast.cam.ac.uk
https://meetings.iac.es/gaiaalerts25/

thank you!
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