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Fast Radio Bursts (FRBs) are a new exciting mystery in astronomy and astrophysics.  

Discovered in archival data of pulsar surveys (Lorimer et al. 2007), FRBs are a new type of transient 
source lasting for only a few milliseconds. FRBs are detected by some of the world’s most sensitive 
and largest radio telescopes observing between frequencies from a few hundred MHz to a few GHz. 
The origin of FRBs is still a mystery. 

The observed FRB pulses show significant dispersion imprinted by the ionized medium along the line 
of sight. The observed large dispersion suggests that FRBs are extragalactic sources – coming from 
large cosmological distances far outside the Milky Way. The most distant FRB source is located 21 Gly 
away, and emitted its burst when the Universe was only about 2 billion years old. FRBs are extremely 
bright, many orders of magnitude brighter than the observed pulsars in our Galaxy. While most FRBs 
appear to be one-off events, several sources are now known to repeat and thus clearly have a longer-
lived central engine. Currently, a few hundred FRBs are known; however, it is still not clear what is the 
origin of such bright and short radio splashes.  

The future is bright for FRBs. The implied all-sky event rate is very high – there is a detectable FRB 
roughly once every minute occurring somewhere on the sky. The fact that so few FRB sources have 
been discovered in the last decade is largely due to the small fields-of-view of current radio telescopes. 
A new generation of wide-field instruments is now coming online, however, and these will be capable 
of detecting multiple FRBs per day. We are thus on the brink of further breakthroughs, which will be 
critical for differentiating between the many proposed theories for the origin of FRBs.  

In this essay, you should review and contrast theories that try to explain the nature of FRBs. Your essay 
should cover the following key points.  

(1) A summary of what we know observationally about FRBs. 

(2) A description of theories invoked to explain FRBs. This should include a discussion of the basic 
assumptions and the main mechanisms involved (both emission mechanisms and progenitor models), 
and review the key predictions/smoking-gun signatures that could confirm/disprove each theory.  

(3) An evaluation of the strengths and weaknesses of these theories, including well-reasoned arguments 
for your assessments. 

A good place to start is the recent review by Petroff, Hessels and Lorimer (Sections 8 and 9) and 
references therein.   
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