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We Need Coordination!



First, we need to know if a multi-
messenger event occurred. 



First we need to know that a new transient has been 
detected.

• Messaging system built by SCIMMA (Scalable Cyberinfrastructure 
for Multimessenger Astrophysics) funded by the NSF - see 
scimma.org


• Pub-sub model - only subscribe to the information you want.  


• Will carry existing existing astronomical messages, e.g. GCN 
Circulars and Notices, Transient Name Server messages, 
Astronomer’s Telegrams.


• Goal is to increase machine readable information.




Our goal is for HOPSKOTCH to be the 
messaging backbone for the MMA ecosystem



Then we need an interface to make follow-
up decisions via human and/or AI



Thank you to our hosts!

Astro-COLIBRI



It behooves us to 
take advantage of 
modern technology.



We may want to prioritize our 
targets using external services.

\



Once we have decided to followup an event, we 
need a rapid interface to trigger observations.
TOM Toolkit, SkyPortal



Las Cumbres Observatory
We operate a network of 25 robotic telescopes 
around the globe.
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We need APIs trigger follow-up 
facilities

Street et al., 2020, SPIE, 11449, 25


Collaboration of observatories for time-domain 
astrophysics

• Observations can be programmatically requested

• Queue-scheduled at least some of the time

• Manual and robotic operation




AEON+
We have recently been funded to extend AEON to 
more facilities including CFHT, NOIRLab 
telescopes, and radio observatories.



HEROIC
Hop Enabled Realtime Observatory Information and Coordination



HEROIC will provide realtime status for a 
variety of telescopes including AEON and 
NOIRLab telescopes



Treasure Map

New observations need to be reported back to the 
community so they can used that to make future decisions.



New transients the need to be reported 
back to the community for further vetting.
Brokers: ANTARES, FINK, ALeRCE, LASAIR, et al., (TNS)



Once new counterpart candidates are discovered, they 
need to be reported to get an official IAU designation.



Let’s start by getting an interesting 
target from an alert stream



Once we have data, it needs to be 
procesed quickly
BANZAI, Pypeit, astropy photutils and specutils, DRAGONS



BANZAI

McCully+ 2018, SPIE, 107070K

BANZAI runs fully 
automatically, delivering 
data to users within 
minutes of shutter close.

BANZAI is the pipeline framework designed specifically for Las 
Cumbres Observatory

BANZAI



TEXT



New observations need to be reported back to the 
community so they can use that to make future 
decisions.
GCN



New observations need to be reported back to the 
community so they can use that to make future decisions.

HERMES



HERMES/TOMS can be used to share 
data automatically between groups.



Human coordination is even more 
important than techonology.

We have recently restarted the OpenMMA 
telecons.



Signup!



If you want to present at an OpenMMA 
telecon, fill out this web form



Conclusions

How do we lower the barrier to entry on these tools? 

How do we increase adoption? 

How do we integrate these tools seamlessly?


