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10 BURSTS

ROBES OF THE UNIVERSE

.

» Fast: millisecond duration

» Radio: detected in radio

» Bursts: sudden, very energetic

Marta Burgay - INAF Osservatorio Astronomico di Cagliari becieiirope s




THE LORIMER BURST

THE FIRST FRB
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THE LORIMER BURST

THE FIRST FRB
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THE FIRST FRB
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THE LORIMER BURST

THE FIRST FRB
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THE LORIMER BURST

THE FIRST FRB
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THE CURRENT FRB POPULATION
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ABOUT 8% SHOW REPEATED BURSTS

THE CURRENT FRB POPULATION

813 total FRBs

66 repeaters

45 host galaxies
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FRB BASIC PROPERTIES
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OBSERVATIONAL CLUES

BURST MORPHOLOGIES

Broadband emission Sub band emission

......
)

e e S
A "A(L\l -y
"I

Frequency (MHz)

Precursor emission Multiple components Frequency drifting

courtesy of . S. Bhandari



PERIODICITY IN THE BURST ACTIVITY

The CHIME/FRB Collaboration 2020,
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QUASI-PERIODICITIES IN BURST SUBSTRUCTURES

PECULIAR SOURCES
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A GALACTIC FRB

PECULIAR SOURCES
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PECULIAR SOURCES
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Bochenek et al. 2020

The CHIME/FRB Collaboration 2020
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PROGENITORS AND EMISSION MECHANISMS

FRB MODELS

» Neutron stars, and in particular magnetars, are favoured as FRB progenitors,
either through magnetospheric emission (e.g. curvature radiation or
reconnection), or emission triggered at higher distances by a flare of the star
(e.g. synchrotron maser)

» Many more progenitors especially for one-off events have been proposed:
mergers (NS-NS, WD-WD, BH-NS, BH-BH), collapses (WD AIC, NS to BH
'blitzar’, ), axions, superconducting cosmic string loops...

https://frbtheorycat.org



USING FRBS FOR COSMOLOGY AND EXTRAGALACTIC ASTROPHYSICS

FRBS AS PROBES

K

)y g e N W) i { L L | ;
Bl .1 il VAl AT A b Y AS o et
PN B Ik AR Xh! W LU A TR (Ml at Yy
X KR Am L A8 / T IR 8! TN
y I y | Yigh N g T 1 ff S (e
‘Ill ] 1 I* - A Y ! I ! 1| ‘II| \ IT Il I 1 S J : ' !
'] ! [ | '|'| o) | J'I'|.ll 0 (h L Il || ' Ul ‘ U 1
00t B 1A ol l ey, AT e NIy U S R ] !
) I I || 10 1 l 1 Y "I‘l po '|'| I # ']F‘ J "1 lll Wl .ll iy | gl
| U U '. I|' ' : L Il 1 ! Il' '“ " I ’ l' ? \} ! L ' / i l| \ Ill \ I "’
! |l. | J | i lll| 4 1 |I| l I"I f { -‘ J -l ll 1] . |I l \ I
= QLN FAY AN [T |"| 1 rl“\'l l]!“ ! o) )

i

ann
300

\ !
Y ! | \ |
B e
00 200 400 ()
ime after U1



FRB AS PROBES
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A census of baryons in the Universe from
localized fast radio bursts
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HALOES AND FEEDBACK

FRB AS PROBES

Going beyond the proportionality in the DM-z plane

observed variance of the DM constrains info about galaxy haloes



FRB AS PROBES

c6000 (Zheng et al 2014)
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TEXT

FUTURE EXPERIMENTS

Hallinan+19, Newburg+16, Vanderlinde+19, Fialkov+17
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STAY TUNED!

THANK YOU




