
  

   The discovery of Fast Radio Bursts (FRBs)
Duncan Lorimer, Dept. of Physics and Astronomy, West Virginia University
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• 8 published so far
• Flux > 0.5 Jy @ 1.4 GHz
• Pulse widths > few ms
• Highly dispersed
• Weakly scattered
• Apparently singular
• Few arcmin localization
• No counterparts so far
• Infer ~10,000/day/sky

From Thornton et al. (2013)

FRB lowdown
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“...the next few decades will 
undoubtedly bring about a 
greater understanding of radio-
bursting objects, including 
Crab-like pulsars in other 
galaxies, counterparts to high-
energy bursting sources, and 
other classes of objects that are 
yet to be discovered.”

Rotating Radio Transients (RRATs)
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DM

Single-pulse search pipeline

Cordes & McLaughlin (2003)



  

Example diagnostic plot



  

An unexpected signal!



  



  

     Questions:

* Why so bright?
* Why no weaker events?
*  Detectable in other surveys?



  



  

“Moreover, the lack of highly dispersed celestial signals is 
[sic] the evidence that the Lorimer burst is unlikely to belong 
to a cosmological source population.”

Even my own wife begins to doubt...



  

“The burst is also consistent with the radio signal theorised 
from an annihilating mini black hole.”

…but then, in 2012, along came this

Credit: K eane et a l. 2011/2 012
DM = 746 pc/cc
W=8 ms



  



  

• Lorimer bursts?
• Sparkers?
• FARTS?
• FRBs



  

An FRB at Arecibo
Credit: S pitler et al. (2014 )
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Faint events are harder to see

Credit: S cott Ran som



  

What could they be?
• Local

–  Atmospheric Peryton idea
(Kulkarni et al. 2014)

• Extra-terrestrial
– Alien signals

(Luan & Goldreich 2014)
• Galactic

– Flare stars
(Loeb et al. 2014)

• Extragalactic
–  Favored cosmic catastrophe

(Cobbly et al. 2014)



  

Cosmological redshift
Credit: W
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DM delay in FRB 110220
Credit: T hornton e t al. (20 13)



  

Scattering in FRB 110220
Credit: T hornton e t al. 201 3



  

Probing the missing baryons

Credit: M
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FRBs as cosmic rulers

Credit: Z hou et al  (2014)



  

• Searching archival data
• Follow-up on existing bursts
• Realtime detectors on large/small dishes
• Staring at the sky with interferometers

What are people doing

(My) bold predictions
• 2015:  counterparts found
• 2020: 100s FRBs found
• 2025: 1000s of FRBs known
• 2030: FRBs essential cosmological tools
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