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CHIME telescope

» Canadian Hydrogen Intensity
Viapping Experiment

e At Dominion Radio
Astrophysical Observatory,
Sritish Columbia

SOuT!
DAKOTA

e [ransit telescope

NEBRASKA

. United States

e Observes at 400 — 800 MHz

e 1024 dual-polarization
antennas

o Digitally forms 1024
interferometric synthesized
Deams




CHIME primary beam
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CHIME/FRB: Catalog
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To-date, still the largest publicly available sample of

(2021)
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5S (536) from a single survey!

2 (5 citations and counting...



CHIME/FRB: Repeaters
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To-date, the largest number of repeating FRBs (46) from a single survey



What's next for CHIME/FRB?
FOCUS IN OoNn our baseband data!



CHIME/FRB search (intensity)

\UAALANALANLY/
Baseband data
(electric field)
Correlation
e Data beamtormed to 1024 beams on GPUS: RFI filtering
o ' " data Beamforming
g} | Intensity data
e Search: (beams)
e DM ~ Oto 13,000 pc cm-
e ~71 mstime bins ~HB search

Candidate Trigger

Storage



CHIME/FRB search (baseband)

) VAW WiV g WAV 4 WAV 4
Baseband data
(electric field)
« "Baseband’ cata; Al
o« Complex voltages measured at each Correlation
of the antennas Baseband data RFliltering
o Native time resolution 2.56 us buffer Beamforming
Intensity data
e [rigger baseband on S/N > 12 (beams)
candidate: e
e DM upper limit ~1,000 pc cm=

e ~100 ms of data around signal . .
Candidate Trigger

\4

Storage



CHIME/FRB "BaseCat1’

e O30 Catalog 1 events with intensity data = tons of science, but has its

mitations
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CHIME/FRB "BaseCat1" &7 €7

e O30 Catalog 1 events with intensity data = tons of science, @t has its — vm
imitations

- 140 FRBs with successfully processed baseband data (" Basepband Catalog
1II)

e Quality makes up for quantity:

[
N
]

* Improved localizations and
energetics

N

Declination (J2000)
- -
-

* More accurate studies of _
ourst properties

CHIME/FRB Non-repeating (128)
A CHIME/FRB Repeating (7)

-715°

* 30|al’izati0ﬂ SJ[UC“eS Right ascension (J2000)

+« And much morel 1



CHIME/FRB "BaseCat1’

o O30 Catalog 1 events with intensity data = tons of science, but has its
Imitations

- 140 FRBs with successfully processed baseband data (" Baseband Catalog
1II>

e Quality makes up for quantity:

+ Improved localizations
energetics

Declination (J2000)

* More accurate studies of
ourst properties

30° N\

" & I‘
L o

| O CHIME/FRB Non-repeating (128)
.| A CHIME/FRB Repeating (7)

—— e

-75°
Right ascension (J2000)

* Polarization studies

* And much more!

12



Dec. (deg)

£

g

h
1

£

ud

o
I

-

s

M
I

BaseCat1: localizations
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atalog 1 localization contours very big (~degrees)
Based on detection S/N from each formed beam

SaseCat1 localization ellipses much smaller (~arcmin)
Can repoint beam anywhere on the sky (no real-time constraints
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BaseCat1: localizations
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CHIME/FRB "BaseCat1’

o O30 Catalog 1 events with intensity data = tons of science, but has its
Imitations

- 140 FRBs with successfully processed baseband data (" Baseband Catalog
1II>

e Quality makes up for quantity:

+ Improved ococalions anc
energetics

Declination (J2000)

* More accurate studies of
ourst properties

30° '\

=
LT ™ a*
T l‘

| O CHIME/FRB Non-repeating (128)
et A CHIME/FRB Repeating (7)

e —

-75°
Right ascension (J2000)

* Polarization studies

* And much more! 5



BaseCat1: fluxes & fluences
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e Catalog 1: lower limits £
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CHIME/FRB "BaseCat1’

o O30 Catalog 1 events with intensity data = tons of science, but has its
Imitations

- 140 FRBs with successtully processed baseband data (' Baseband Catalog
1II>

e Quality makes up for quantity:

* Improved localizations and
energetics

Declination (J2000)

+ Vore accurate studies of
burst properties
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* Polarization studies

* ANd much more!
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BaseCat1: higher time resolution
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CHIME/FRB "BaseCat1’

o O30 Catalog 1 events with intensity data = tons of science, but has its
Imitations

- 140 FRBs with successfully processed baseband data (" Baseband Catalog
1II>

e Quality makes up for quantity:

* Improved localizations and
energetics

Declination (J2000)

* More accurate studies of
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+ Polarization - (¢

* And much more!
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Ayush Pandhi
(Toronto)

FRB Counts
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BaseCat1: polarization
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BaseCat1: polarization

Constraints on depolarization!

Ayush Pandhi CHIME/FRB broadband subsample
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CHIME/FRB "BaseCat1’

o O30 Catalog 1 events with intensity data = tons of science, but has its
Imitations

- 140 FRBs with successfully processed baseband data (" Baseband Catalog
1II>

e Quality makes up for quantity:

* Improved localizations and
energetics

Declination (J2000)

* More accurate studies of
ourst properties
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Beyond BaseCat1?



7Dr. Cherry Ng |

(CNRS)

e 54 baseband events from 21 new repeaters + 94 new baseband events from
previously published repeaters

'Alice Curtin
(McGill)

e High time resolution, polarimetric studies ongoing!
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CHIME/FRB
Repeater
“Weather

Report”

Dr. Ziggy Pleunis
(Toronto)

Better track repeater
activity/properties vs.
time and update
community!

Declination (J2000)

90°

4 4 20200127B (2)
o— v 20181226F (2)
o 20200809E (4)
80 ° - V *—Vv—V¥—o o = 20190212A (13)
> 201902094 (2)
T o—o ~-———O@ 20180908B (2) 20181030A (9) 20180814A (19)
—o _— 58389323% (3)
70° & e 5 20190222A (3)
$ o——@ L ® ® - 20200120E (8) 20190216A (5)
i’#‘ __— WW L — _— r— - 20180916B (121) 20181119A (18)
o . °  — ® . = — 20181128A (13)
. ® 201902268 (3)
60° - - s = @ *8-@ 20190417A (18)
® o———8—3° —2% 20200619A (6) 20190804E (8)
; ® ; s - ® @ - 20200926A (7) 20190604A (3)
50° -
;-:. ® wmm o e — >-SERgED-00- SN OENNEIPS <a——1 2(220912A (441) 202012218 (4) 20190303A (38)
*—@ > °99—oo — — e w— —y— 00— 20190208A (18) 20190915D (7) 20190907A (9)
® @ 20200202A (3)
; o-8-o e e 585, = 20191106C (19) 20200118D (2)
—@ -— 20190110C (3)
40° -
20200420A (2)
30° - . @ A— . 202002238 (7)
: : ? 20190116A (2
= @ oo o 203001344 (31
— — 201384385 3
20° . _— - 20190213A (2) 20191114A (3)
; : SE—aw——¢ oo @ - 20200929C (16)
*5t @ - e o—o @ o @ o o 20190117A (17)
=t ® o~ 20200320A (2)
2 2 : 20191013D (2)
5 5
1071 = =]
©. : - @& 20201130A (12)
o & =}
8 S a
i | S = 8.5 § S/N < 10
4 7] 10 €S/N < 12
- @ H—s &
b= 8 12 <.___|:S/N 20190113A (3)
o O —F
= . Detegted in
o 6 *5- : !ngf transit 20171019A (2)
1 E E 1 | : | 1 1
2019 2020 2021 2022 2023 2024



Parkes

ASKAP

DSA-110

WSRT

GBT

Other

CHIME/FRB (published)

0
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

Year



BN Parkes
EEm ASKAP
B DSA-110
. WSRT
W CHIME/FRB (unofficial)| g e

e m—m———

0
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024

Year



CHIME/FRB: Stay tuned!

- BaseCat1: first CHIME/FRB catalog with public baseband data (140 FRBs

e |mproved localizations, flux/fluence measurements, (eventually) singlebeam files
- arXiv:2311.00111 for more details!

e ONgoing studies...

e |mproved redshift constraints, host galaxy
identification, polarization demographics,
nigh time resolution morphology, lensing,
Ccross-correlation with LSS, and probably more!

e (Catalog 2: hundreds --> thousands of FRBs!

e CHIME/FRB Qutriggers commissioning!

e Many future & unexpected FRB discoveries await!
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CHIME/FRB Outriggers

Dominion Radio Astro Obs. -
Princeton

Green Bank

Hat Creek
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A PA-swing Gem
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Modeling the Morphology of Fast
Radio Bursts and Radio Pulsars with
fitburst

Associating fast radio bursts with compact
binary mergers via gravitational lensing

A Comprehensive
Analysis of Repeating

CatalOg 1 SCienCe Fast Radio Bursts

A targeted search for FRB
counterparts with Konus-Wind



https://ui.adsabs.harvard.edu/#abs/2021ApJ...923....1P/abstract
https://ui.adsabs.harvard.edu/abs/2021ApJ...922L..31X/abstract
https://ui.adsabs.harvard.edu/#abs/2021ApJ...923....2J/abstract
https://ui.adsabs.harvard.edu/#abs/2022ApJ...924L..14Z/abstract
https://ui.adsabs.harvard.edu/#abs/2022MNRAS.509.4775J/abstract
https://ui.adsabs.harvard.edu/#abs/2022ApJ...926..206Z/abstract
https://ui.adsabs.harvard.edu/#abs/2022MNRAS.509.5636S/abstract
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