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Fast Radio Bursts
• Millisecond bursts of radio waves.

• “Dispersed” –
earlier at higher frequencies,
later at lower.

• Excess dispersion 
à origin outside our Galaxy.

• One-off events.

Pictured: FRB 010724
(Lorimer et al. 2007).

Galactic dispersion; extragalactic dispersion. 
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Broad science 
potential

Scattering, dispersing, 
and polarizing media

FRB 110523(Masui et al 2015)
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Radio Transient Parameter Space

Macquart et al 2015



About 20 FRBs Known

Parkes: 18Arecibo: 1

Sky image: Alix Mellinger 

GBT: 1
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ASKAP FRBs

Shannon et al 2018



CHIME FRBs

Repeater!



FRB 121102: 
It repeats!

(Spitler et al. 2016)



Finally, 
on 23 August 2016…



Milky Way

Host Galaxy



What we know

Extreme physical conditions!

Thousands in the sky per day!

Theoretical and observational mystery!

WHAT are they?

Cosmic ionization history

Intergalactic medium turbulence and magnetism

Probe of Galactic halo

HOW can we use them?
Video: NRAO



What Are FRBs?

Hester et al

ALMA/HST

Reines et al 2011

AGN in a dwarf galaxy

SNR

PWN



PARKES

ARECIBO

VLA

INTERFEROMETERS ARE KEY TO LOCALIZATION



Present: VLA Fast Radio Bursts

Law et al. (2015)Fluence (Jy ms)

“It’s only a 
matter of 

time!”

150 hour
VLA 
Survey
=150 TB 



Public Data Archives

RAPTOR

LWA YOU!

Old:
1TB/h

Dedisperse
Image
Search
Decide

Realfast

New:
30GB/h



Commensal with VLASS

5000 hours on sky 
has huge discovery 
potential.

10s of FRBs/year

50 ms integrations 
would have 
sensitivity to find 
all known FRBs

NVSS SOURCE COUNT DENSITY



Realfast Design Specifications

Plus:  
• Slow Transient Searching
• Interferometric Pulsar Searching

Standard Mode
• 5 msec sampling
• 256 MHz/256 channels
• Dual polarization
• 1 TB/hour 



realfast

Prototype realfast localization of FRB 121102

VLA commensal fast 
transient survey system

Fast sampled 
visibilities
Dedicated 
computing
Triggered data 
recording

In year 3 of 3 of NSF 
ATI
More info at
https://arxiv.org/abs/1

802.03084
http://realfast.io

https://arxiv.org/abs/1802.03084
http://realfast.io/


FRB search pipeline

Searching realfast 
Software

FFT imaging with 
Python/Cython/CUD
A
rfpipe (Law et al 
2017)
Candidate portal

Hardware
CPU/GPU cluster
Integrated with VLA

https://github.com/realfastvla/rfpipe
http://search.realfast.io/


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



High-performance commensal data
Dedispersion and imaging on GPUs
GPU cluster installed and tested
Search pipeline, integration and testing
Generating cutout visibility data
Candidate transient portal

Status update



Process Scheduler



Candidate Portal





realfast summary

• VLA localized FRB 121102 and is pursuing R2
• Blind VLA searches have not made a discovery
• Solution is commensal campaign
• We are commissioning hardware and software for realtime

commensal observing
• Potential discovery and localization of 10s of FRBs per year




