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• Everything I know, I learned from Wikipedia…
Fast Radio Bursts
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Fast Radio Bursts



• Wikipedia lists 23 detected bursts that occurred 
between 2001 to 2016 

• One repeater:  FRB 121102 (10 repeat bursts) 
- 2 on May 17th, 2015 
- 8 on June 2nd, 2015  

• Didn’t see any that occurred during an ANITA 
flight 

• Typical fluences ~few Jy (recall 10-26 W/m2/Hz) 
- Wikipedia list spans 0.3-120 Jy

Summary of FRB Observations
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• Swift high-energy (15-150 keV) counterpart of 
FRB131104 

• Discovery of a transient gamma-ray counterpart to 
FRB 131104 
- https://arxiv.org/abs/1611.03139 
- Sub-threshold event (did not trigger the instrument) 
- Association is likely a coincidence 
- If the counterpart were real, it implies problems 

with the compactness of the source --- difficult for 
gamma-rays and radio to both escape a compact 
source (https://arxiv.org/abs/1611.03848)

Multiwavelength searches
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• - Magnetar flares: https://arxiv.org/abs/0710.2006, 
https://arxiv.org/abs/1611.03848 

• - Pulsars destroying asteroids: https://arxiv.org/abs/
1603.08207 

• - Weak stellar explosions: https://arxiv.org/abs/
1703.06723 

• - Extragalactic light sails: https://arxiv.org/abs/

Possibilities for FRB origin
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Dispersion measure in astronomy
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• DM of FRBs determined to be 100’s of pc/cm3 
• Assuming come from extragalactic source 
• Assuming not large amount of plasma around 

point of origin

Dispersion measure for FRBs
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Characteristic Chirp
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• Repeater FRB is 0.4 Jy=4x10-25 W/m2/Hz at 1.4 GHz 
• No naively, taking flat spectral index, we’d see: 

- 4x10-25 W/m2/Hz (1m2) (1000 Hz)= 4x10-22 W 
- P=V2/R g √(4x10-22 W*50 Ω)= 1.4x10-10 V. 
- Nope! 

• How steep would the spectral index have to be 
before voltage gets to ~10’s x10-6 in our band 

- Peter has answers

Could ANITA see a cosmic FRB?
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• Most FRB observations are reported at 
frequencies above our band (≳ 1 GHz) 

•

ANITA’s unique role, Part I:                
Low frequencies
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• Compare to CHIME

ANITA’s unique role, Part II:                
Wide field of view
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ANITA’s unique role, Part III:                
Nice view of galaxy?
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• Imagine there is a galactic population at low 
frequencies and they are more common than the 
cosmic ones at high frequencies

Fancy this…
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• Tighter chirp due to little or dispersion after 
leaving source

Search for galactic FRBs?
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• 120 ns between events in a 4-deep event buffer 
• Once 4-deep buffer is filled, 1.5 ms*4 to readout

Buffers
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• Just do neutrino search, look up? 
• Look for buffer filling up, look for characteristic 

spectrogram? 
• Understanding the sky better is good for 

understanding neutrino background because stuff 
reflects off the ice

Looking up
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• ARA Testbed: We found 300 events pointing 
nicely at the Sun - thousands with cuts loosened 

• Nicely reconstruct to the Sun

Serendipity:  Solar flare Feb 15th, 2011
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• Not impulsive 
• Not CW 
• Not thermal 
• Paper in the 

works
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• Within an event
Spectrograms
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• How it fits with neutrino program 
• If we don’t find low frequency FRBs,  
- limit on magnetar population in galaxy? 

determines how many neutron stars with very 
high B field are formed-> stellar evolution -> why 
are we here 

- Tell you something about physical conditions at 
FRB production site  

• If you do see low frequency FRBs you can put 
bounds on compactness of source, on its 
chances as a CR/nu emitter

Plan
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• Take ANITA-II cuts and look up?   
• ANITA-I?

Plan
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• Can he work with us on an FRB search and look 
at data 

• Worked with us on ARA GRB search 
• Also excited to help with Oindree’s                    

GRB search 
• Understands data privacy, etc.

Mauricio
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