Fast Radio Bursts!

+ A study in:

« Tools for understanding new discoveries.
* Interstellar medium effects.

* Discussing mystery objects.

Background 1: Radio source counts
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Radio source counts

Many things change as the Universe evolves.

Tune Snce Bag Bang

Redsdufl. 2

Star formsation rate changes with time,

Radio source counts

We conduct a survey and find a new source class. What could it be?

Herizontal lime means no evolution;
deviation, significant cosmolegical influence or significant laminosity evelution.




Background 2: Interstellar medium

Interstellar medium effects

o v o
Rotatorad ghase J pusy

Scattering

e

600MHz

400MHz

325MHz

240MHz2

Dispersion

Frequency |Wiz)

Scintillation

characteristic

decomelyton Sanswdiy

Retatiznal phase of pulsar




Cordes+Lazio2

A rough dispersion map of the Milky Way
for a source @ 30kpc

Dispersion can help!
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Dispersion can help!
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Band-integrated tme series
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Dispersion can hurt!
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Background 3: Radio transients
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Extragalactic pulse history
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extagalactic palse saarch searching reigns axtragalactic saarchas!

Single pulse search resurgence: ~2003 — present

Archival pulsar surveys
New targeted surveys
New INSTRUMENTS for single pulses!

Fast Radio Bursts History
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Localizations/Hosts

Repeaters
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Localizations/Hosts
Non-repeating?

=047 ;=217 s M = 31" M,

2086 mp=22 1 : M=10M,
Low SFR, low-metaliicity starfermring (metalicly nol quoted)
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Group Exercise: an
T FRB’s Journey.

Prochaska ot al. [2018)
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Ravi ot al. (2019)

*NO equivalent-
luminosity PRS

Bannister ot al (2019)

Information we have.

= ., distance

An FRB’s Journey...

= luminosity/distance evolution
- scatterer properties

— - Intervening medium turbulence
Intersicllar .
Medium - gcatterer properties

Clrcomgalactic IV

Medis (LMY . = R, dlslante. B'ﬁeld
= source characteristics
DM, =

Dispersion measure v = source characteristics

= source, and progenitor absorption/density

Ravi et al. (ASTRO2020 whitepaper) - limits on source size




How well does DM predict z?

Can DM predict
redshift?

Using ONLY:
- "NE2001" Cordes & Lazio (2001)
- Inoue (2004)

Often assumed: all
extragalactic DM is from
intergalactic medium,

What we don’t know

Extreme physical conditions! Cosmic ionization history
Thousands In the sky per day! Intergafactic medium turbulence and magnetism

s (here more than one source ongin? Probe of Galactic hak




Getting organized

& FRB Catalogue

hitp:/frbcat.org/
https:/igithub.com/ebpetrofffFRB_VOEvent

(live triggers)

http://lwww.astronomerstelegram.org/
https:/ffrbtheorycat.org/

*CHIME may develop own tools.




