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Fast Radio Bursts in 2008
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Fast Radio Bursts in 2013: final confirmation!
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Four new bursts found in a recent
Parkes pulsar survey

550 <DM < 1100 pc cm-3

Thornton et al. (2013)
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Fast Radio Bursts in 2013: they repeat! FRB 111202

RESEARCH

Figure 2 | FRB 121102 burst
morphologics and spectra. The
central greyscale (inearly scaled)
panels show Lhe total Intensity versus
observing frequency and time, afier
correcting loldnpu!nan 102 value
o of DM = 559pccm- 2. The data are

= shown with frequency fesolution

10MHz and time resokation 0,524 ms.

The diagonal striping at low radio

frequencies for bursts 6, 7 and 9

s due to RFT that 1s unrelated to

A T e Ten new bursts found!

frequencies. The band -corrected
burst spectra are shown 1n the right
sub-pancis. The signal- to-notse ratio
(S/N)) scales for the spectra are shown
2016-05-17 on each sub-panel. Al panels are

MERE L e Now... ~1650 bursts by FAST!!!
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Spitler et al. (2013); Zhang et al. (2021)
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Fast Radio Bursts in 2017: the first localization! FRB 111202
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Chatterjiee et al. (2017)
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Fast Radio Bursts in 2020: the first FRB-magnetar association

SGR 1935+2154; P=3.24s,B~2.2x 10'* G;

A forest of X-ray bursts started on April 24t 2020;

Radio bursts detected on April 281 at 400-800 MHz and 1400 MHz with ~700 kJy ms and 1.5
MlJy ms fluence — simultaneous to an X-ray burst;
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Bochenek et al. (2020);
CHIME Collaboration
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Fast Radio Bursts in 2020: cosmology with FRBs
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Fast Radio Bursts in 2020: the Northern Cross joins the game
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Fast Radio Bursts in 2021: the first large catalogue
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. . The CHIME collaboration
Population studies! (2021);, Pleunis et al. (2021)
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Fast Radio Bursts in 2025/2026: an FRB @ z = 2.148
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Fast Radio Bursts in the 2020s: a paradigm shift from discovery
and understanding FRBs to population studies and probes

* More numbers, leading towards 10000+ FRBs;
* Cosmological probes;

* High redshift Universe;
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Fast Radio Bursts in the 2020s: a paradigm shift from discovery
and understanding FRBs to population studies and probes

*  More numbers, leading towards 10000+ FRBs = collecting area, sky time
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Fast Radio Bursts in the 2020s: a paradigm shift from discovery
and understanding FRBs to population studies and probes

CHIME
4 cylinders,100m x 20m, ~8000 sqm;
| 400 - 800 MHz instantaneous bandwidth;
Key factor: correlates the individual

elements, placing ~1000 simultaneous beams
on the sky, covering ~200 square degrees
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Fast Radio Bursts in the 2020s: a paradigm shift from discovery
and understanding FRBs to population studies and probes

—> collecting area, sky time

Outrigger Station

Wideband outrigger
64x6m

CHORD

Widefield
outrigger
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Fast Radio Bursts in the 2020s: a paradigm shift from discovery
and understanding FRBs to population studies and probes

* More numbers, leading towards 10000+ FRBs;

* Cosmological probes = collecting area, sky time, localization
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Fast Radio Bursts in the 2020s: a paradigm shift from discovery
and understanding FRBs to population studies and probes

Outrigger
Station

CHIME outrigger

» 81 FRBs, 2 — 60 arcsec
resolution, more to come...

Outrigger
Station

&)
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Fast Radio Bursts in the 2020s: a paradigm shift from discovery
and understanding FRBs to population studies and probes

Parameter Value
Number of dishes * 110
Dish diameter 465m
OO—|— FI Aperture efficiency 065
System temperature * 25K
" - 1280 - 1530
requency ban
rea, sk DSA 110
Number of channels 8192
FRB search sensitivity
P <17Jyms
(7 50,1 ms)
Field of view 10 deg?
Maximum baseline 2.6 km
FRB localization
+ 1.5 arcsec
accuracy
31x104
Survey speed

deg? m* K2
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Fast Radio Bursts in zthe 2020s: a paradigm shift from discovery
and understanding FRBs to population studies and probes

Parameter Value
Antennas 1650 x 6.15-m dishes
_
= N — . V|
Frequency coverage 0.7 -2.0GHz = =
# (ki mid
Primary beam FWHM 2.5° at 1.35 GHz ' e :
g LASKAP [ MeerkAT B 1
Synthesized beam FWHM 3.0" at 1.35 GHz % = DSA (ln 2028)
| N | g _Mosiiol
Continuum sensitivity 600 ndyin1 hr §. = | .
= GBT/FLAG
All-sky survey 31,000 deg? @ 500 nJy/beam ¥ % -
10 1
Number of unigue radio sources > 1 billion Continuum Sensitivity in 1 hour (uly)
HI: < 1 (5600 x 130 kHz) 5 million galaxies 100000 FRBs localized < 0.5 arcsec



Finanziato “ Ministero

dall'Unione europea dell’Universita
NextGenerationEU & e della Ricerca

Fast Radio Bursts in the 2020s: a paradigm shift from discovery
and understanding FRBs to population studies and probes

* More numbers, leading towards 10000+ FRBs;
* Cosmological probes;

* High redshift Universe (including cosmic
reionization) =2 collecting area, sky time
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Fast Radio Bursts in the 2020s: a paradigm shift from discovery
and understanding FRBs to population studies and probes

&

Specifications
CASM-256 Pathfinder

¢ Elements: 256 PCB dipoles

Location: Owens Valley Radio Observatory

Frequency: 375-500 MHz

Field of View: ~10,000 square degrees

Time Resolution: ~1 ms

PIs: Liam Connor and Vikram Ravi
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Fast Radio Bursts in the 2020s: the role of the NG-Croce

*  More numbers, leading towards 10000+ FRBs = collecting area, sky time = YES
* Cosmological probes;

* High redshift Universe FRBs (including cosmic reionization) = collecting area,
sky time =2 YES
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Fast Radio Bursts in the 2020s: the role of the NG-Croce
critical requirements

* More numbers, leading towards 10000+ FRBs;

Arecibo
MurKAT*
. . . . . . l-I)‘l‘?’J#I"'AOST
* High redshift Universe FRBs (reionization); -
2
* It would remain complementary in the SKA era. e EAR g T LOFAR-HE S
The only European array to di r Nangay NAT] §
¢ only Europea y to discove gay N1
. Parkes
FRBS/tranSlentS; 10 MH:2 100 MHz -UG—T%I‘I 10 GHz
‘ ’ Ol;:serving frequency ‘ ‘
* They all need a fast development and a reliable Caleb et al. (2026) @ the 2025
op erational model SKA science meeting
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Fast Radio Bursts in the 2020s: the role of the NG-Croce
critical requirer ~ts

O

*  More numbers, leading towards 10000+ F‘Ao

Areclb*
MeerKAT|
DSA
. . . | UTMOST
*  High redshift Universe FRBs; % "
% 3
* It would remain complementars é s>KA era. B ary I LOFAR-H L
The only European array to ¢ & Nangay NAT :
y p y PFAET
. arxkes
FRBs/transients; , NN uGMRT »
10 MHz 100 MHz 1 GHz 10 GHz

Observing frequency

* They all need a fast development and a reliable Caleb et al. (2026) @ the 2025
operational model SKA science meeting




