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OPTICON-RADIONET PILOT GRANT

▸ 15 M€ from EC H2020 for 2021-2025.02 

▸ transnational access to optical and radio 
telescopes and excellence centres (VLTI) 

▸ training via schools and workshops 

▸ improvement of observing services and 
data access 

▸ harmonisation of observing requests and 
proposal tools 

▸ virtual access to facilities via coordinated 
hubs in time-domain

https://www.orp-h2020.eu/ 



SMALL TELESCOPE FOR BIG SCIENCE
▸ part of OPTICON since 2013 

▸ there are hundreds of small telescopes (0.3-2m) around 
the world 

▸ owned by universities, research institutes, outreach 
institutions, private 

▸ easy and cheap to buy, but hard to operate and use 
efficiently 

▸ about 100 small telescopes have donated their observing 
time to our system for time-domain observations, primarily 
for Gaia microlensing events 

▸ BHTOM system started in 2020 based on LCO’s TOM 
Toolkit 

small telescopes 
dataGaia alone

GAIA23BAY



BHTOM TELESCOPE NETWORK ▸ since 2013, built for Gaia Alerts

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

Gaia16aye

Wyrzykowski+2020



Łukasz Wyrzykowski 

WORKSHOPS SINCE 2010

NAGRANIA ARCHIWALNE: HTTP://WWW.AST.CAM.AC.UK/IOA/WIKIS/GSAWGWIKI

2011- 
Cambridge 2012-Bologna 2013-Paris 2014-Warsaw

2010- 
Cambridge 2015-Liverpool 2016-Utrecht

2017-Warsaw 2018-Vipava 2019-Catania 2020 - on-line 2021-Crete 2022-Sardinia 2023-Malta

http://www.ast.cam.ac.uk/ioa/wikis/gsawgwiki


Łukasz Wyrzykowski 

WORKSHOPS SINCE 2010

NAGRANIA ARCHIWALNE: HTTP://WWW.AST.CAM.AC.UK/IOA/WIKIS/GSAWGWIKI

2011- 
Cambridge 2012-Bologna 2013-Paris 2014-Warsaw

2010- 
Cambridge 2015-Liverpool 2016-Utrecht

2017-Warsaw 2018-Vipava 2019-Catania 2020 - on-line 2021-Crete 2022-Sardinia 2023-Malta

Next one: 
Crete, FORTH 

30.Sep - 2.Oct 2024

http://www.ast.cam.ac.uk/ioa/wikis/gsawgwiki


Łukasz Wyrzykowski
Ostrowik 60-cm telescope founded in 1973

This is our 
telescope :)



Łukasz Wyrzykowski

‣ What can I use my telescope for? 
‣ I only have 30 clear nights a year… Let’s close it and sell the forest…
‣ I can go observing any time but don’t know what to observe
‣ I can process its data in an automated fashion
‣ My students use the telescope for their training but they lack ideas what to observe
‣ I need to justify the existence of the telescope with publications

This is our 
telescope :)

Ostrowik 60-cm telescope founded in 1973



Łukasz Wyrzykowski

user

there was a 
supernova in M101, 

observe now!



Łukasz Wyrzykowski

‣ How do I access this telescope?
‣ Is there a way to apply for time? But the proposal page is in Polish!
‣ It has a horrible weather pattern - why bother?
‣ Do I have to go there observing by myself? 
‣ How to process its data?

user

there was a 
supernova in M101, 

observe now!



GAIA DR3 MICROLENSING EVENTS

Maja Jabłońska, Andrzej Krupka, LWhttps://youtu.be/o17MoMTbwy0

user

please 
observe Gaia20fnr 

event for 1 year

https://www.youtube.com/watch?v=o17MoMTbwy0


GAIA DR3 MICROLENSING EVENTS

Maja Jabłońska, Andrzej Krupka, LWhttps://youtu.be/o17MoMTbwy0

user

please 
observe Gaia20fnr 

event for 1 year

‣ I need a long-term multi-wavelength time-domain data for my target
‣ I don’t have access to any Southern telescopes.
‣ No one is going to give me observing time for one target for 1 year!
‣ I don’t have time to process thousands of images from different telescopes!
‣ I am going to write a paper on this target

https://www.youtube.com/watch?v=o17MoMTbwy0


bhtom1

• started in 2020


• 199 users registered


• 87 observatories 


• 108k images processed


• 1.4M data points stored, including the archival 
data


• 375 targets


• 10 papers published, at least 5 currently in prep.



LUKASZ WYRZYKOWSKI - BHTOM http://bhtom.space

BLACK HOLE TARGET AND OBSERVATION MANAGER (BHTOM)

▸ tool for coordination of the network for time-domain observations 

▸ processing of raw data from heterogenous units 

▸ automation of data requests and imaging data processing 

▸ querying time-domain archives 

▸ data available to all registered users 

▸ We will observe your target!



LUKASZ WYRZYKOWSKI - BHTOM
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LUKASZ WYRZYKOWSKI - BHTOM

BHTOM - SCIENCE CASES

Gaia19bzp - flare in a QSO

Gaia19dke - MicrolensingGaia16apa - CV

Mrk1095 - AGN



LUKASZ WYRZYKOWSKI - BHTOM

BHTOM - SCIENCE CASES

SN2023ixf Gaia22dkv -planetary microlensing event

QSO1650+4251 - AGN



LUKASZ WYRZYKOWSKI - BHTOM

BHTOM - PUBLICATIONS



bhtom2
introduction



registration
BHTOM2



registration
BHTOM2



registration
BHTOM2

every registration needs approval by a human 
who will read the About me field 

Wait for a confirmation email before continuing



registration
BHTOM2

ACTION:  
Login to BHTOM 

Click on your user name 
Correct*:  

- LaTeX name 
- Affiliation 

- Institutional Address (also LaTeX) 
- ORCID

* you might miss a publication opportunity if these details are not provided!



target lists
BHTOM2

• Aladin map


• default: Mellinger


• equatorial-galactic


• interactive


• Moon


• Sun


• other wavelengths


• grid
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target lists
BHTOM2



target lists
BHTOM2

target groupings

sortable columns

last magnitude calibrated roughly to 
Gaia even if no Gaia G available 

(uses all but WISE bands)

class as enum



target visual list
BHTOM2

interactive plots 
click links to detail

define your filter first



target lists - filtering example
BHTOM2

North only

Importance>4

visible now

not fainter than 18 mag



target create
BHTOM2

• Create manually


• Import


• Catalog search



target create
BHTOM2

• Create manually


• Import


• Catalog search
classification types



target create
BHTOM2

• Create manually


• Import


• Catalog search
relative importance to other targets (0-10)

optimal observing cadence in days

names of the target in various surveys 
(photometry data will be collected if available)
will be checked automatically for Ra,Dec 
so leave it blank first and see what we find

you can also provide an url to the data



target create — import
BHTOM2

• powerful tool!


• use with caution!


• important:  
correct headers 
in CSV files 
(case sensitive!)


• special case for 
Gaia Alerts



target create — catalog search
BHTOM2

pre-filled fields

pre-filled fields

pre-filled fields

pre-filled fields

pre-filled fields

importance set to 9.99, but should be edited

cadence set to 1, but should be edited



target create — under the hood
BHTOM2

• kafka request sent from BHTOM to cpcs and harvester services 

• WSDB 0.5 deg radius data downloaded to cache (GaiaSP, 2MASS) for calibration 

• harvesters run on Ra,Dec to check for possible other names, e.g. TNS, Gaia DR3 

• brokers run on selected archives to grab all photometry available (e.g. Gaia DR3, SDSS, DECAPS, 
CRTS, LINEAR, ZTF) 

• photometric classification on archives executed (Gezer+2022) 

• constellation identified 

• target observing priority computed based on the request and given the data 

• Sun separation computed 

• brokers with fresh photometric data will be searched for new data automatically later



target create
BHTOM2



target create
BHTOM2

DIRECT ACCESS via name: https://bh-tom2.astrolabs.pl/targets/Gaia22bpl/



target detail
BHTOM2

external links

external links

automatic classification

constellation



target detail
BHTOM2

radio data download(if exists)

most recent photometry

data download

interactive plot



target light curve - per filter
BHTOM2

Gaia24amo



target light curve - per filter
BHTOM2

Gaia24amo



target light curve - per facility
BHTOM2

Gaia24amo



target light curve - per facility
BHTOM2

random colours per facility - they change everytime there is a need to re-generate the plot (new data)

Gaia24amo



models
BHTOM2

models

your model can be added here!



models — separate interactive window
BHTOM2

models

interactive data selection

parameter init

model results



archives (via brokers)
BHTOM2

• Gaia Science Alerts (2014+)


• Gaia DR3 variables (2014-2017)


• ZTF Data Release and alerts (2018+) 
through ANTARES and Alerce


• Catalina Real-Time Survey, CRTS (2005-2014)


• LINEAR (2003-2008)


• SDSS + Stripe82


• PS1


• DECAPS


• ALLWISE + NEOWISE (2010+)


• FIRST and LOFAR (radio) 
 
to be added soon:


• + OGLE, KMT_Net, MOA microlensing events


• + OGLE variable stars


• + DASH Harvard photographic plates (<1900)



cpcs archives
BHTOM2

• old CPCS/BHTOM1 data was re-
processed and is added as an 
archive


• there are 400k observations in 
CPCS!


• data was recalibrated to Gaia 
Synthetic Photometry


• they are labelled with your original 
name and observatory with CPCS 
suffix.



publication
BHTOM2



upload
BHTOM2



API
BHTOM2

docs.bhtom.space

• all functionalities of BHTOM 
available programmatically!


• upload (fits, dat, spec)


• target list and filtering


• data download


• standardisation results

https://github.com/BHTOM-Team/bhtom2/blob/bhtom2-dev/Documentation/Documentation.md


BHTOM Newsletter
BHTOM2

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

https://groups.google.com/g/bhtomtargets
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BHTOM Newsletter
BHTOM2
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enjoy bhtom2 !
BHTOM@ 
ASTROUW.EDU.PL

BHTOM.SPACE 
BH-TOM2.ASTROLABS.PL

SLACK. 
BHTOM.SPACE

LW@ 
ASTROUW.EDU.PL


