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Detection per year

Introduction

>1000 FRB detections will 2020-
be released by CHIME soon 2021
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Introduction: Observables

Corrected for

the dispersion (1) Dispersion measure
—2Time delay between
different frequencies
(materials along a line
of sight to a FRB
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Flux density

Observed frequency

Crédit Prof. Matthew Bailes  (2) Pulse duration

Observed time (3) Fluence
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Introduction: Dispersion measure

Time delay .
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Introduction: Repeater/Non-repeater

Repeater Non-repeater

Brightness
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Origin(s)
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Introduction: >50 theories
White dwarf Neutron star BIc hole (B)
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Introduction: >50 theories
White dwarf Neutron star BIc hole (B)

_Credit: BYKiziltan/T.
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e.g., the CHIME/FRB
collaboration et al. 2020

One Galactic repeating FRB



Problem
Only one confirmed case

out of >100 FRBs

Solution (my talk)
A statistical approach to
constrain their origins



2. Our results: origins of FRBs
TH et al. 2020a and c
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Results: (i)Luminosity and (ii)duration
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Results: (iii)Luminosity functions
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Conclusion: Repeater/Non-repeater
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in terms of their
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Introduction: Old vs Young

TH+2020c
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Results: Non-repeaters TH+2020c
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Results: Non-repeaters
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Results: Non-repeaters
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Results: Repeaters TH+2020c
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Results: Repeaters
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Conclusion: Old vs Young  [TH+2020c
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Summary:
(2. Our results: origins of FRBs)

Non-repeaters and repeaters are indeed different in
terms of duration, luminosity, and luminosity function,

suggesting different origins.

Non-repeaters and repeaters likely originate from old
and young objects, respectively.

Our statistical approach is consistent with the
confirmed case (Galactic magnetar).



3. Future prospects:

the Square Kilometre Array
TH et al. 2020b



Future: FRB-related key sciences

(0)Origin of FRBs
(e.g., TH et al. 20203, c)

(1)Dark energy _> =\ N

(e.g., TH et al. 2019a) :

(2)Cosmic reionization
(e.g., loka 2003, Inoue 2004)

(3)Missing baryon

problem .
(e.g., Prochaska et al. 2020) [e{fYo i NeT= R 0[]

However, only ~100 FRBs to date (FRBCAT)

http://frbcat.org/




TH+2020b:
How many FRBs will the SKA detect?

See also

Py

https://astrobites.org/2020/08/27/focusing-squarely-on-frbs-with-the-square-kilometre-array/

astrobites

THE ASTRO-PH READER’S DIGEST | SUPPORTED BY THE AAS

Focusing Squarely on FRBs with
the Square Kilometre Array



https://astrobites.org/2020/08/27/focusing-squarely-on-frbs-with-the-square-kilometre-array/

Future: The Square Kilometre Array

The SKA will start science operation in 2020s
in South Africa and Australia.




Future: The Square Kilometre Array
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Future: How many FRBs with the SKA?
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Future: How many FRBs with the SKA?
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3. Future prospects:

Cosmic reionization
TH et al. 2020d.




Introduction: Cosmic reionization history
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Credit: Loeb 2006

Neutral hydrogen
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- 21 cm emi. abs. lines

lonized material

- Cosmic microwave
background (CMB)

- Fast radio bursts (FRBs)




Introduction: Reionization with the CMB
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Problem
CMB --> only averaged
epoch of reionization

Solution (my talk)
FRBs --> reionization as a
function of redshift



Introduction: Reionization with FRBs
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This work: The cosmic reionization histories
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This work: Mock FRBs (CSFRD evolution case)

Dispersion measure

_Asymmetric

Double

Instantaneous

4 ®Mock data

— Assumed (DMgm)

(o))

B\ ean of mock|

®Mock data

@]

®Mock data

BMean of mock|F

g e

BMean of mock

'5 7 91113151719 5 7 91113151719 5 7 9 111315 17 19

Redshift

TH+2020d

Data dispersion <-- line-of-sight fluctuation

Slope of mean data

& ionization fraction

(dDM/dz)



Results: Reconstructed ionization fraction

lonization fraction
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Final conclusion

* QOur statistical approach: different origins
of non-repeating and repeating FRBs, i.e.,
old and young objects, respectively.

* The SKA: 10°-10° FRBs per year

* Future FRBs: cosmic reionization history



