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   The Electromagnetic Spectrum

10 orders of magnitude change across the spectrum!            Credit: NASA
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November 15 1988 – Photo by Richard Porcas



  

November 16 1988 – Photo by Richard Porcas
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In the beginning (1967) …  
… there were PULSARS!
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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; 2004)



  
Credit: Swinburne Astronomy Productions and CAASTRO



  

The delay of the pulse is
characterized by a single
quantity known as the
“dispersion measure” (DM)

Larger DM →  Larger distance

In the Milky Way, roughly... 

 DM = 1 →  100 light years
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DM

Single-pulse search pipeline

Cordes & McLaughlin (2003)



  

An unexpected signal!

An unexpected signal!

Interference



  

The “Lorimer” burst...



  

● Why so bright?
● Where are fainter ones?
● What is rate on sky?
● Detectable in other surveys?



  



  

“Moreover, the lack of
highly dispersed celestial
signals is 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



  

… more good news followed in 2013

<insert name here>



  

… more good news followed in 2013

Lorimer bursts



  

… more good news followed in 2013

Sparkers



  

… more good news followed in 2013

Fast Radio Transients

FARTs?



  

… more good news followed in 2013

FRBs

YYMMDD



  

Cosmological redshift



  

DM ~ 1000 z

Distance
and energy
estimates

DM = 500 →  z=0.5 →  5 billion years 
For a typical FRB →  1 month of Sun



  

2014: FRB 121102 at Arecibo
C
redit: Sp itler et a l. (2014)



  

2015: FRB 110523 at GBT

• C
redit: M

asui et al . (2015)



  

2015: Peryton mystery solved...
C
redit: Pe troff et a l. (2015)



  

• Colliding compact objects (e.g. NS-NS)
• Supernovae
• Collapsing NS →  BH (blitzar)
• Black hole absorbing NSs
• Giant pulses from pulsars/magnetars
• Neutron star – asteroid belt interaction
• More exotic (strange) star interactions
• Galactic Flare Stars
• Cosmic strings
• White holes
• Extra-terrestrial signals

More theories than bursts!



  

2016:  FRB 121102 repeats!

C
redit: Sp itler et a l. and Sc holz et al . (2016)

→  No!

→  No!

→  Maybe?

… or maybe something else?



  

2017:  FRB 121102 localized!

Credit: NRAO

Credit: Chatterjee et al. (2017) z = 0.19 
(2.3 billion yr) 



  

Open questions

• What is the source of FRB 121102?
–  Are the radio sources related?
–  Magnetar/AGN interaction?

• Is FRB 121102 representative?
–  Do all FRBs repeat?
–  Are there multiple classes?

• What are best strategies going forward?
–  Positional localization crucial
–  Large area coverage also needed



  

(My) bold predictions

• 2020: 100s FRBs found
– A new telescope in Canada (CHIME)

• 2025: 1000s of FRBs known
– Other facilities worldwide 

• 2030: FRBs essential cosmological tools?
– Hotly debated this week!



  

Thanks for supporting this work!
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