PREPPING UP FOR THE SKA FAST
RADIO BURST ERA USING THE
NORTHERN CROSS
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FAST RADIO BURSTS

~ms long Jy radio transients
Dispersed signal -> DM > galactic
One-offs vs repeaters

Magnetars

Why are FRBs so interesting?
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FAST RADIO BURSTS

~ms long Jy radio transients
Dispersed signal -> DM > galactic
One-offs vs repeaters

Magnetars

Why are FRBs so interesting?

Some main conclusions from the meeting

» Do all FRBs repeat? Maybe? Radio bursts are cheap’
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Why are FRBs so interesting?
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FAST RADIO BURSTS

* ~ms long Jy radio transients
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Why are FRBs so interesting?

Cumulative number of FRBs
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FAST RADIO BURSTS

~ms long Jy radio transients

Dispersed signal -> DM > galactic
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Why are FRBS SO intereSting? When travelling through m.i;sing matter, the wavelengths travel at different speeds.
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The delay between wavelengths allows
astronomers to measure how much
matter the signal has passed through.

Macquart et al. 2020




THE ROLE OF THE SKA PRECURSORS
ASKAP, MEERKAT




THE ROLE OF THE SKA PRECURSORS
ASKAP
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THE ROLE OF THE SKA PRECURSORS
MEERKAT
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FRB MACHINES
UTMOST, CHIME
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THE NC-FRB PROJECT
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THE NEW NORTHERN CROSS PULSAR SYSTEM: FOUR YEARS OF
PULSE-TIMING OBSERVATIONS

N. D’Amico,''? G. GRUEFF,”® S. MONTEBUGNOLL? A. MACCAFERRL? A. CATTANL? C. BORTOLOTTI,?
L. Nicastro,* F. FaucL,® G. ToMASSETTL,?> M. RoMA,2 R. AMBROSINI,2 AND E. RODRIGUEZ®
Received 1995 December 5 ; accepted 1996 April 3

ABSTRACT

We renewed the Northern Cross radio telescope and built a data acquisition system suitable for pulsar
observations, including on-line processing equipment. In this paper we discuss the new telescope capabil-
ities and the characteristics of the pulsar system. We also present results from a long-term timing
program of a sample of radio pulsars coordinated with the Compton Gamma Ray Observatory mission.
Pulse profiles were recorded at a center frequency of 408 MHz between 1991 April and 1995 February,
yielding positions, periods, and period derivatives. A glitch in PSR J2257 + 5909 was observed.




THE NC-FRB PROJECT
THE TEAM

+ Bortolotti, Maccaferri, Mattana, Perini, Roma, Schiaffino
+ Locatelli, Ridolfi, Dalla Casa, Michilli, Tavani, Verrecchia
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THE NC-FRB PROJECT
TECHNOLOGICAL ADVANCEMENTS

FEFEEEEEY

N. of frequency channels 1024

Channel width 781.25 kHz

Time resolution 1.08 us
Multibeam beamformer

N. bits 16 complex

N. channels 384

N. beams 4

Max. time resolution 69.12 us

Max. throughput 355.56 Mb/s
Single beam beamformer

N. bits 16 complex

N. channels 21

Throughput 311.11 Mb/s

Locatelli et al. 2020




PSR B0329+54
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THE NC-FRB PROJECT  : [ |
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PSR B0329+54, Crab pulsar, other pulsars (system validation)

(ongoing monitoring since Jan. 2020, MWL synergy)
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(close-by, very active)

(one of the closest repeaters)

(active Galactic radio magnetar)
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HW/SW UPGRADES

* Mid 2021: 6 -> 8 cylinders
* End 2021: 8 -> 16 cylinders
» Fall 2022: 16 -> 32 cylinders

* End 2023: 32 -> 64 cylinders




OBSERVATIONAL UPGRADES
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» FRBs will be key science for the SKA SRS

* Open questions:

» What are FRBs?

* Are there one or multiple classes of them?

* Key answers:
* Unique probes of matter distribution in the Universe

+ Localisation of many FRBs
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The NC can be fully dedicated to FRBs with flexibility on the choice of targets or
operating mode

The NC can provide large on-sky time complementary to CHIME's

We are building in-house technical expertise on big-data challenges

We are building in-house scientific expertise on time domain astronomy with beam
formed data
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