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FAST RADIO BURSTS

A NEW PHENOMENON

Discovery by Parkes Observatory 
(Lorimer et al 2007) 

Millisecond duration radio transient 
with second-scale dispersive sweep 

Really bright (like, too bright)
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FAST RADIO BURSTS

WHAT ARE THEY?

DM => z ~ 0.1—1. 

Tb ~ 1035 K, Er ~ 1040 erg (apparent) 

Models: 

Young magnetars (Lyutikov et al, Murase et al, 
Katz et al, Metzger et al) 

Compact object binaries (Dai et al, 
Kashiyama et al, Zhang) 

Lensed pulsars (Cordes et al)

ms-magnetar (Murase et al 2016)
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Lensed black widow pulsar (Main et al 2018)
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FAST RADIO BURSTS

HOW CAN WE USE THEM?

DM ~ D*ne 

ne ~ 𝝮b 

Relevant systems: 

“Hidden” baryons 

Damped Ly⍺ 

IGM magnetic field

Galaxy halo DM by McQuinn et al (2014)

Damped Ly⍺ Prochaska & Neeleman (2017) 
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PARKES

ARECIBO
VLA

FAST RADIO BURSTS 5

Only interferometers can find FRB hosts
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Search Localize Associate

FRB 121102

FRB 121102 papers in 2017: 
Chatterjee+, Tendulkar+, Marcote+, Bassa+, Scholz+, Law+
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FRB 121102

FRB resides in dwarf galaxy in kpc-scale star-
forming region offset from galaxy center 

DM distribution along line of sight 

FRB coincident with pc-scale radio source 

First FRB volumetric rate 

Potential connections to SLSN-I and 
magnetar unification models (Metzger et al, 
Murase et al, Kashiyama et al)

7

WHAT HAVE WE LEARNED? host 
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Where are the electrons? (DM in pc/cm3)

Host connection to SLSN-I (Metzger et al)
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FRB 121102

Nine 3 GHz burst spectra for FRB 121102 (Law et al 2017)
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SPECTRAL DIVERSITY

Gajjar et al 2018
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THE FUTURE

A BRIEF HISTORY OF FRBS
2007: Lorimer burst published 

2011: An FRB sample (Thornton et al) and “that thing 
with the microwave oven” (Burke-Spolaor et al) 

2014: First non-Parkes FRB (Spitler et al) 

2015: FRB polarimetry (Masui et al, Petroff et al) 

2016: A repeating FRB (Spitler et al) 

2017: FRBs with interferometers (Caleb et al, Chatterjee 
et al) 

Today:  

34 (public) detections by Parkes, GBT, Arecibo, 
Molonglo, ASKAP, VLA, EVN, Effelsberg. 

~1 new FRB/month 

One FRB host identified
See http://frbcat.org by Petroff et al (2016)
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THE FUTURE

VISION
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BUILDING BOOM
Telescope FoV Θb Search

VLA 5-30’ 0.1-40” Imaging
CHIME 2x90o 0.4o BF

Molonglo 2x5o 1’x2o BF
DSA-10 3o 40” Imaging
ASKAP 5o 10” BF
WSRT 3o 15”x30’ BF

MeerKAT 30’ 5” BF
LOFAR 2o 1’ BF
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Required resolution for host identification (Eftekhari et al 2017)
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INDUSTRIALIZING FRB LOCALIZATION 

Hundreds of hours 
needed for ~Jy-ms 
sensitivity 

Localizations require 
data at ~TB/hour and 
~PB/FRB 

Real-time analysis and 
commensality help

THE FUTURE 12

FRB params: 
<DMx>  = 400-800 

γ =-1.5 
α = 0

z=0.2

FRB detection and localization landscape, ~2020
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THE FUTURE

VLA commensal fast transient 
survey system 

Fast sampled visibilities 

Dedicated computing 

Triggered data recording 

NSF-funded for 3 years 

More info at 
https://arxiv.org/abs/
1802.03084 
http://realfast.io 

13

REALFAST

Prototype realfast localization of FRB 121102
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IMPLEMENTING COMMENSAL
realfast chooses: 

internal correlator 
integration time 

Deploy correlator mode for 
general use 

Primary choses: 

Frequencies somewhere 
between 1 and 50 GHz 

Fast sampled visibilities are a 
“new”, public data product

THE FUTURE
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FRBs field moving from discovery to characterization and 
exploitation. 

Expect many FRBs, few localizations. 

Testable models (e.g., magnetar unification) in place. 

Radio discovery limits progress. 

Commensal and purpose-built telescopes will lead the way.

CONCLUSIONS
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