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Dynamic Universe

~ ‘Supernova




FRBs are intensely energetic events that flare for just milliseconds,
seemingly all over the sky and from outside the galaxy.
-ScientificAmerican

Fast radio bursts from space are a uniquely 2lst-century mystery.
-Cnet

What are Fast Radio Bursts?

Fast radio bursts are fast and hard to catch.
-SciencAlert

Fast radio bursts (FRBs) are among the most enigmatic and
powerful events in the cosmos.
-DailyGalaxy

They could be natural. They could be ET (or several ETs) phoning home
or swiping right on some intergalactic Tinder app usinhg a
not-so-local area network (INSLAN).

-eejournal



Dispersion Measure (DM)

tr -ty = 4.15 ms DM [( vy /GHZ)? - ( v /GHZz) 4]




Fast Radio Bursts
(FRBS) .
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Journey through the Universe

Intercluster | y ' ; '. ‘
Medium (ICM) ' . - 3‘?
- '+ Lineofsight =~ . S - s
B — g ¥ L
: (16 Medium
: ‘e Medin™ :
P — Circumgalactic/ \““.‘-g-.\\l“‘“ B (I:S.\I)
Media (CGM) . | . ¢ '. , .
. .
»
Ravi+19

Excess DM thought to come from intergalactic space between the galaxies



How many FRBs?

75°

Fast radio bursts.

UTMOST arecibo

Pushchino 9 (10.0%)

27 (30.0%)

J)
©
>
=
)
©
O
o
O
o
©
O

21 (23.3%)
CHIME/FRB

-75° Galactic longitude
Parkes ® CHIME ® UTMOST ® GBT ® Arecibo ® ASKAP ® DSA-10 Pushchino

90 FRBs (published)

FRBCatalog
(Petroff+16)




171213 171003
DM: 168.6 | DM: 463.2

Sub-band emission
0 1 /l |7'o]:.
CM. 460.3

180110
DN 715.7

Flux density (Jy)

{NHz)

Frequency

High DM ~ 2600 pc/cc

Highly scattered Brightness ~ 2 Jy ms

Bright ~200 Jy ms
Farah+18, Shannon+18, Bhandari+18



Cosmic Applications

Macquart et al. 2015

First measurements of
extragalactic magnetic fields

Atoms
4.6%

Dark
Matter
24%




What produces an FRB?

Exotic neutron stars Flaring objects



How to search for an FRB?

Dispersion measure: 716

Zero DM series De-dispersed series

-600 -400 =200 20 H ) -600 -400 =200 0 200 400 600

”@

500 -250 0

ty - t; = 4.15 ms DM [( vq /GHZ)™2 - ( v /GHZz) %]




The hunt is ON!
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27 FRBs detected with Parkes to date
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Parkes beam overlaid on DECAM image.



FRBs with

the Australian SKA Pathfinder
(ASKAP)

33 FRBs detected with ASKAP to date C RAFT
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Find an FRB real-time Localise using interferometry Do amazing Science

2 . g o7 p .
" Reborn detector hunts
for ghost particles- ». 552

!  CRAFT candidates ~° ep 20that 220 N .
f ozl time |CS FRE closepack3s FRB Slgnal
SEID alias
CRAFT/lat50/z0uth
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" Single flash traced
" toits host galaxy.. .
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Sean D Capture 1D
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Right Ascension (J2000) Bursting with potential



A single fast radio burst localized to a massive galaxy
at cosmological distance
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Real-time = Repeating
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- Single
Localisation burst

repeater localisation

Lorirmer+07, Burke-Spolaor+11, Thornton+13, Spitler+14,
Petroff+15, Spitler+16, Ravi+16, Caleb+17, Farah+18,
Chatterjee+17, Bhandari+18, Shannon+18, CHIME+19,
Bannister+19, Ravi+19



- THANKS! S THE CONVERSATION 8

in a galaxy far, far away

https://www.csiro.au/en/News/News-releases/2019/

Astronomers-make-history-in-a-split-second



https://www.csiro.au/en/News/News-releases/2019/Astronomers-make-history-in-a-split-second
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