Ministero
Wy dell’Universita
“&> e della Ricerca

Finanziato

* ' i

+ | dall'Unione europea
NextGenerationEU

/) .,-L'T:
g

WP6 — Task 2 I
contributo
italiano in
CHORD

Review Meeting

Giovedi 12 Settembre - Venerdi 13
Settembre

Radiotelescopi di Medicina
IRA - Bologna

Maura Pilia on behalf of Andrea Possenti



Finanziato py 5 Ministero

dall'Unione europea ; 5 dell’'Universita [taliadomani INAF

NextGenerationEU e deua Ricerca DI RIPRESA E RESILIENZA DI ASTROFISICA

CHIME e la rivoluzione industriale degli FRB

THE ASTROPHYSICAL JOURNAL

SUPPLEMENT SERIES

OPEN ACCESS
The First CHIME/FRB Fast Radio Burst Catalog

The CHIME/FRB Collaboration, Mandana Amiri' (), Bridget C. Andersen23 (12, Kevin Bandura®® (),
Sabrina Berger?3 (1), Mohit Bhardwaj2-3 (2), Michelle M. Boyce® (), P. J. BoyleZ3 (2},

Charanjot Brar2 (), Daniela Breitman’.8° () « Show full author list

Published 2021 December 7 « © 2021. The Author(s). Published by the American Astronomical Society.

The Astrophysical Journal Supplement Series, Volume 257, Number 2
S W
Y Loy, Citation The CHIME/FRB Collaboration et al 2021 ApJS 257 59

{ Welal e, DOI 10.3847/1538-4365/ac33ab
v reere e -

&

536 FRB!




~+.__| Finanziato /5%, Ministero . .
+ » | dall'Unione europea dell’Universita l [taliadomani

PIANO NAZIONALE
DI RIPRESA E RESILIENZA DI ASTROFISICA

NextGenerationEU < @ della Ricerca

Cosa manca a CHIME?
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L'avvento di CHORD

- 512 telescopi di 6
metri di diametro
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The geography of the CHORD Instrument
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Dominion Radio Astrophysical Observatory
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Impact on Fast Radio Bursts science
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Forecasted to detect 10+ FRBs per day with VLBI localizations of host galaxy and environment

Locakzation Precision Tad
MWA 0007 acsex 002 arcyec 02 wcsec 2 arcsex
10" 4 b 150

1000 SGBNCC —
‘g‘ 4 HIME tas0 N
; 100 4 g
T 901 b0 O
g g
@ 01 GHIIM b=
8 - F 500 8-
= 104 \m_ SKAL-mid ———— =4
(el

O 494 b 1000
€ 5 o
 — <
@ ! z
g APER g
¥ Parkes (BFRU) a
v ry ' 3 o

Arecibo (FALFA)Y
b 1500
VIA MeerkKAT CHORD
1 DSA-
A0 . .

—

10- 10-} 10 s 10 15 20 e 30
Bursts Per Day

Missione 4 ¢ Istruzione e Ricerca




[taliadomani

PIANO NAZIONALE
DI RIPRESA E RESILIENZA

dall'Unione europea dell’Universita
NextGenerationEU 2 e della Ricerca

Finanziato ~3 Ministero i

CHORD Timeline
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Jan 2020: CHORD proposed to the Canada Foundation for Innovation (CFl)

Mid 2021: CHORD fully funded by CFl with matching contributions from provincial partners
Late 2021: First end-to-end prototype dishes constructed at DRAO

Late 2022: Break ground on dish production facility

Beginning 2023: INAF joins the project

2024 mid: Begin regular construction of the dishes in the local workshop

2025 mid: Begin commiissioning with first 64 dishes (pathfinder): early science

2026 mid: Complete construction of core armray

2027 early: Complete construction of the outriggers

2026-2030: CHORD dedicated science observing period
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Chord computing system

Tender 1 (X-engine)

Tender 2 (FRB search cluster)
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X-engine system (Tender 1)
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FRB search cluster (Tender 2)
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CHORD VS CHIME (PROCESSES)
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CHORD/FRB software list

Work Package System Assignee Complexity Timeline required
Pre-search RF| mitigation??? Search ?? Survey B
Examples from CHIME RFI, play with data now?
Tools for looking into Incoherent beam during Survey A, D3A Survey A
Long beam data sets (CHIME, D3A, early pathfinder), invesitgate now?
Long baseband acquisition from D3A, e.g. during B0329

Pirate??? Search Kendrick ?? Survey B
Example RFI metadata from CHIME _

Example RFI intensity data from CHIME

RFl/astro classifier for each beam: GPU implementation Search Martin Survey B
Grouping in DM, time for each beam: GPU implementation Search Matteo _ Survey B
Sifting pipeline framework Sifting Dustin Survey B
Buffer of events from search pipeline Sifting Matteo Survey B
Grouping in beam,DM,time Sifting Matteo Survey B
RFl/astro classifier for each grouped event Sifting Martin Survey B
Localization Sifting Paul Survey B
Galactic-Extragalactic decision (DM checker) Sifting Survey B
Known Source Sifter Sifting Survey B
Action Picker Sifting ?7?

Simplified design for events database Databases Dustin _ Survey B
Baseband Beamformer Analysis Survey A
Baseband Localization Analysis Survey A
Baseband waterfaller and plot maker Analysis Survey A

Other baseband analyses? Analysis
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