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SMALL TELESCOPES FOR BIG SCIENCE
▸ part of OPTICON since 2013


▸ Cambridge Photometric Calibration Server (CPCS) - 
precursor


▸ started as a support for Gaia Science Alerts programme


▸ more than 100 small telescopes have donated their 
observing time 


▸ 0.3-2.5m in diameter, from a couple of frames a week to 
hundreds


▸ universities, research institutes, outreach institutions, private


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


▸ thousands of images currently processed every week


▸ broad range of science cases in time-domain

small telescopes

dataGaia alone

GAIA23BAY
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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!

BHTOM 2.0 since Sardinia workshop in 2022
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Is Your telescope on the map?
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BHTOM GLOBAL TELESCOPE NETWORK

25cm 50cm 60cm 100cm 200cm

ASASSN-24fs:

>3000 frames
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BHTOM - SCIENCE CASES

Gaia19bzp - flare in a QSO

SN 2023ixf - SupernovaGaia16apa - CV

Mrk1095 - AGN
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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 - FROM IMAGE REQUEST TO SCIENCE-READY LIGHT CURVES

Gaia22dkv -planetary microlensing eventSN2023ixf

▸ fully automated data processing - PSF photometry


▸ standardisation of observations from any filter to Gaia Synthetic Photometry


▸ downloadable and science-ready - for registered users 
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BHTOM - TIME-DOMAIN DATA ARCHIVES
▸ Automated harvesting archival time-domain data for any target with known coordinates


▸ only public data


▸ ZTF - Optical


▸ NEOWISE+ALLWISE - NIR


▸ 2MASS - NIR


▸ LOFAR - Radio


▸ LINEAR, CRTS - Optical


▸ Gaia DR3 - Optical


▸ Gaia Alerts - Optical


▸ SDSS, PS1, DECAPS - Optical


▸ ATLAS - Optical


▸ OGLE EWS - Optical


▸ Long list of TDA archives to add, e.g. DASH - Harvard photografic plates, MACHO, OGLE vars, radio light curves, XMM

LINEAR CRTS Gaia

SDSS

PTF ZTF

LOFAR

WISE/NEOWISE

PS1
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DATA STATS
▸ ~85k images uploaded in the last year


▸ 25% from one single amateur observer 
(ROAD)


▸ 25% from LCO network (proposal)


▸ 50% from 70 heterogeneous set of 
telescopes


▸ up to 5,000 images processed per week


▸ (we can handle more)


▸ Is your telescope observing with us?
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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 FOR GW
▸ Distributed telescope network  

—> can respond to multiple candidates  
for GW counterparts on both hemispheres


▸ Archives  
—> can rule out a candidates  
just based on the historic time-domain data


▸ Automated data processing  
—> automated confirmation or rejection of 
candidates


▸ Galactic Plane! —> we are not afraid!
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PLANS FOR THE FUTURE - BHTOM3

Figure by Rachel Street (LCO) and LW

ACME2024-2028

▸ In close collab with LCO


▸ Scaling up!


▸ More distributed system


▸ Talking to your TOM


▸ Multimessenger  
targets


▸ Solar System objects


▸ More archives 
(multimessenger)


▸ CMOS+ML+GPU software 
for difr-limited imaging?


▸ Any more ideas?


▸ Any grant/funding ideas?
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TOPICS TO DISCUSS AND FRESH IDEAS

▸ We can reprocess old data from your observatory


▸ More formalised organization?


▸ Single proposal for Time-Domain Astronomy to be run within BHTOM?


▸ Proposals to be accepted anytime - we are ready for it


▸ Connect small telescopes which can offer technical time/DDT, etc. for filler-like program 
observations


▸ Site characterisation - include the global map for AI-assisted scheduling for time-domain 
observations



enjoy bhtom !
BHTOM@

ASTROUW.EDU.PLBHTOM.SPACE

SLACK.

BHTOM.SPACE

LW@

ASTROUW.EDU.PL


