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• FRBs are a new type of recently discovered (2001) bursts of radio emission.

• They are very short: few milliseconds (a blink takes 100-150 ms) 

• Extremely bright (almost as bright as supernovae).

• They are mysterious objects, their nature is still not understood.

• By now ~100 events have been published. 

• Today they are detected by most sensitive radio telescopes around the world.

• Most FRBs arrive from far away, outside of our galaxy.

• FRBs are frequent (1000 per sky per day is expected).

• Most FRBs are one-time events, but 10 of them have shown repetitions.

• Observed frequency 0.6-1.4 Giga Hertz. 

Brief Summary of Facts on Fast Radio Bursts (FRBs):

ARECIBO
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First Discovery 2001 (Published in 2007)

• By D Lorimer (West Virginia) et al. 

• Detected in archival data of a  pulsar survey of 

the Magellanic Clouds

• The burst was very bright: 60 billion times 

brighter than the sun. 

• Very short: few milliseconds.

Parkes: 64 meter radio telescope

Lorimer burst (from Petroff et al. 2019)



Is This Monstrous Burst a

Real Astrophysical Signal?

• Radio telescopes are extremely sensitive

• Similar signals to FRBs are produced by microwaves

• “Perytons”

At Jodrell Bank radio observatory, home to Lowell telescope, microwaves are 

“arrested” and put in Faraday cages. 



For several years after its discovery, the Lorimer Burst remained the only 

known signal of its kind. Only in 2013 Thornton et al. published four new 

bursts of similar nature detected by Parkes.

In 2012 an FRB was detected by another telescope ARECIBO, confirming 

that FRBs are real astrophysical sources. 

Parkes: 64 meter radio telescope ARECIBO: 305 meters diameter, Puerto 

Rico

They are Astrophysical!



Live Online FRB Catalogue



Theories

The high-implied intensity of FRBs and their short intrinsic durations 

(milliseconds or less) require a coherent emission process from a

compact region < 10 km (a “well-coordinated” action).

• There could be multiple types

FRBs are similar to pulsars/magnetars (powered by neutron stars) but are ∼
1012 more luminous! Neutron star physics is not well understood to rule out 

them as FRB hosts. 



At least 55 different theories are published

• Neutron star progenitors (isolated NS, 

colliding, interacting)

• Black hole progenitors

• White dwarfs

• Exotic (superconducting cosmic strings, 

decay of axion miniclusters, maser-line 

emission, alien spacecrafts)

Theories



Part II project

Main goal: Provide summary and description of theories that aim to

explain FRBs. What are the basic assumptions and what are the

main mechanisms invoked to explain FRBs (both emission

mechanisms and progenitor models). What are the key

predictions/smoking gun signatures that could confirm/disproof each

theory.

1. Summarize what we actually know about FRBs.

2. Provide summary and description of theories that aim to explain

FRBs.

3. Choose 3-5 most interesting theories. Evaluate the strengths

and weaknesses of theories.

4. What is your personal favourite theory? Put forward well justified

arguments for why.


