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Target and Observation Managers



MULTI-MESSENGER ASTROPHYSICS
Characterizing survey discoveries requires information from multiple 
wavelengths and messengers …often in real-time.    Lots of information.

Credit: Fernández & Metzger, 2016,LIGO/Virgo/Kagra, NASA Swift, Fermi, Gaia, Rubin Obs.



TURNING ALERTS INTO ASTROPHYSICS
Combine survey detections with archival data…

…follow-up observations 
often required for 

characterization

Image credits: Gemini Obs, Swift, Fermi, SALT 

+

Challenges common to a 
wide range of  science



SCIENCE PROGRAM COORDINATION
Gather, analyze and visualize discoveries and data

Coordinate observations Share information



SOFTWARE PACKAGES AVAILABLE

▸ Public packages available for the community to help build a system for their 
science goals 

▸ Online documentation, resources and TOM public slack channel for support 

▸ Designed to be customized by research team 

▸ E.g. database content, target selection, observing strategy, … 

▸ Integrate with preferred data analysis / inference tools 

▸ Feature requests encouraged

Toolkit
https://tom-toolkit.readthedocs.io/

SkyPortal
https://skyportal.io



A FEW EXAMPLES OF TOM SYSTEMS IN THE WILD
Solar SystemTransients Stellar astrophysics 



SUPERNOVA EXCHANGE 2 Developers: D.A.Howell, C. McCully, 
M. Andrews, J. Farah. C. Pelligrino

Custom UI optimized for streamlined, interactive workflow 
Fine grained data access permissions



SUPERNOVA EXCHANGE 2 Developers: D.A.Howell, C. McCully, M. Andrews, J. Farah

Multiwavelength, multi-instrument observation UI



SUPERNOVA EXCHANGE 2 Developers: D.A.Howell, C. McCully, M. Andrews, J. Farah

System tracks obs 
requests; tools to 
manage continued 
observations

Data sharing via 
Hermes



GEMTOM
Portal to transient detections from BlackGEM survey

Developer: John Paice

Integration 
with backend 
database and 
pipeline 

Survey live 
feed



GOATS: GEMINI OBSERVING AND ANALYSIS OF TARGETS SYSTEM

Browser-based UI for TDAMM workflow: 
Target selection, observations, data retrieval, reduction and analysis

Developers: Monika Soriasam, Dan Avner

https://goats.readthedocs.io



GOATS: GEMINI OBSERVING AND ANALYSIS OF TARGETS SYSTEM

Tools for streamlining reductions with DRAGONs 

Developers: Monika Soriasam, Dan Avner

https://goats.readthedocs.io



BLACK HOLE TOM Developers: Ł Wyrzykowski, P Mikołajczyk, 
P. Zieliński, A Krawczyk, K Kotysz

https://bh-tom2.astrolabs.pl/

Pro-Am collaborations for wide range of stellar astrophysics 
Target recommendation service



BLACK HOLE TOM Developers: Ł Wyrzykowski, P Mikołajczyk, 
P. Zieliński, A Krawczyk, K Kotysz

Data reduction service for 138 contributing observatories



FOMO Developers: T. Lister, C. Holt

Non-sidereal 
targets for 
Rubin’s Solar 
System Science 
Collaboration 

Integrates with 
specialized 
ephemeris 
calculation 
software



MICROLENSING PLATFORM ONLINE

Fully automated 
alert-driven 
follow-up of 
microlensing 
events

Developers: E. Bachelet, 
R. Street, K. Kruszyńska

https://mop.lco.global



OBSERVING INFRASTRUCTURE
Long-term monitoring observations benefit from time-
domain friendly infrastructure

Queue-scheduled or ToO 
available at least some of 
the time

Accepts programmatic requests for 
observations  

Integrates with TOMs/marshals 

Common Python library for 
observations

Facilitates multi-facility follow-up programs



ASTRONOMICAL EVENT OBSERVATORY NETWORK
Pan-wavelength, international, collaboration of observatories to 

support time-domain science 

Collaborating with  
Neil Gehrels Swift Observatory,  
ACROSS 
South Africa Astronomical 
Observatory 
Liverpool Telescope 
ESO 
Rubin In-Kind Telescopes

Gemini Observatories 
NOIRLab 
NRAO 
SOAR Telescope 
Blanco Telescope 
Keck Observatories 
Las Cumbres Observatory 
Canada-France-Hawaii Telescope 
Skynet Telescope Network

Image credits: Keck Obs, Gemini Obs, SOAR, Las Cumbres Obs, Greenbank Obs, CFHTNSF grant number 2432266
https://aeonplus.github.io



TOM SYSTEMS AND AEON+

TOMs/marshals are powerful and flexible systems to enable 
TDAMM science

AEON+ is enabling 
TDAMM-friendly 
observations at all 
wavelengths


