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Fast Radio Bursts

● Fast Radio Bursts (FRBs) are luminous short duration (µs - ms) radio pulses
● Their dispersion measure (DM) indicates extragalactic origin.
● They exhibit a wide range of morphologies

Lorimer et al. 2007 Sand et al. 2024
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Candidate FRB Progenitors

● The physical origins of FRBs are unknown
● There may be multiple FRB progenitor types
● Most FRB sources are not observed to repeat, however, a small fraction  do 

repeat (with varying repetition rates)
● There are ~1000 published FRBs, and the estimated all sky rate is ~104/yr 
● A Galactic magnetar, SGR 1935+2154, was observed to emit FRB-like bursts 
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Canadian Hydrogen Intensity Mapping Experiment (CHIME)

● CHIME is a transit radio (400 - 800 MHz) telescope in British Columbia, 
Canada

● CHIME has a large field of view (>200 deg2) and powerful real time data 
processing pipeline which has allowed it to detect the majority of FRB sources
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Virtual Observatory Events (VOEvents)

● A VOEvent is a standard information packet for communicating a transient 
celestial event, particularly for rapid follow-up (Seaman et al. 2011).

● Petroff et al. (2017) introduced a VOEvent Standard for FRBs
○ Detection: a newly discovered FRB source
○ Subsequent: a repeat burst from a known FRB source
○ Retraction: a recall of a previously broadcast VOEvent 
○ Update: an addendum to a previously broadcast VOEvent with updated 

parameters
● FRB VOEvents include information about the host observatory, and the burst 

metadata.
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FRB VOEvent Service Workflow
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FRB VOEvent Service Workflow
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FRB VOEvent Service Workflow
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Overview of The CHIME/FRB VOEvent Service

● Open to public subscription as of October 2021
● As of June 2024, 1752 VOEvents broadcast
● 1-3 VOEvents are typically broadcast daily
● Alerts are broadcast within 20 sec.
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CHIME/FRB VOEvent Service Engagement + Results

● 100+ subscribing groups, including faculty, postdocs, graduate students, 
undergraduates, and independent researchers

● Engagement from over a dozen countries across 4 continents
● CHIME/FRB VOEvents have drastically reduced the latency of coordinated 

FRB observations, from days/weeks to seconds
● Several instances of triggered X-ray follow-up by the Swift BAT GUANO 

Experiment (Tohuvavohu et al. 2021a, 2021b, 2023)
● The first triggered FRB localization (Ravi et al. 2023)
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CHIME/FRB VOEvents Public Webpage

● Free subscription request to the Service, a database of all broadcast 
CHIME/FRB VOEvents, and more info: https://www.chime-frb.ca/voevents 
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frb-voe - A Telescope Agnostic FRB Alert System

● Frb-voe is a publicly available software service that enables any FRB 
observatory to broadcast FRB VOEvents

● Easy installation through Docker
● Data validation ensures all FRB VOEvents follow the FRB VOEvent Standard
● Offers an command line interface (CLI) to interact with the TNS.
● Available for download on Github: https://github.com/CHIMEFRB/voe 
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frb-voe - Future Possibilities

● Co-detections of FRBs across different radio wavelengths
● Better real-time localizations, sensitivity, etc. depending on participating 

instruments/observatories. 
● Sequentially triggered multi-wavelength and multi-messenger observations 

(e.g. FRB VOEvent triggers X-ray follow-up which then leads to optical 
follow-up)

● Integration into larger transient networks/databases
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Questions and Feedback

● CHIME/FRB VOEvent Service: 
https://www.chime-frb.ca/voevents
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● frb-voe software: 
https://github.com/CHIMEFRB/voe 

https://www.chime-frb.ca/voevents
https://github.com/CHIMEFRB/voe


CHIME/FRB Outriggers
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Real-time Localization
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