Finanziato /5%, Ministero

dall'Unione europea {~75 dell’'Universita
NextGenerationEU ¢ e della Ricerca

Enabling FRBs through
the upgraded Croce del
Nord and the synergies
with CHORD

Training Meeting
NG-Croce

Lunedi 12 Maggio - Giovedi 15 Maggio

Radiotelescopi di Medicina
IRA - Bologna




PIANO NAZIONALE
DI RIPRESA E RESILIENZA

Finanziato 2% Ministero 5 .
+ | dall'Unione europea {0 dell’'Universita i [taliadomani

NextGenerationEU < > @ della Ricerca

The idea behind the project

UPGRADE OF
THE N-S ARM

Missione 4 - Istruzione e Ricerca



Italiadomani

PIANO NAZIONALE
DI RIPRESA E RESILIENZA

dall'Unione europea o dell’Universita
NextGenerationEU <> e della Ricerca

Finanziato 2% Ministero i

The idea behind the project

UPGRADE OF
THE N-S ARM

REFURBISHMENT
OF THE E-W ARM

Missione 4 - Istruzione e Ricerca



Italiadomani

PIANO NAZIONALE
DI RIPRESA E RESILIENZA

dall'Unione europea w5 dell’'Universita
NextGenerationEU <> e della Ricerca

Finanziato 2. Ministero i

The idea behind the project

P-BAND
RECEIVER

REFURBISHMENT N NoTo
OF THE E-W ARM

UPGRADE OF
THE N-S ARM

Missione 4 - Istruzione e Ricerca



Italiadomani

PIANO NAZIONALE
DI RIPRESA E RESILIENZA

dall'Unione europea w5 dell’'Universita
NextGenerationEU <> e della Ricerca

Finanziato 2. Ministero i

The idea behind the project

UPGRADE OF RPE'ES\N/ER
THE N-S ARM N NOTO
REFURBISHMENT

& OF THE E-W ARM

VW

Missione 4 - Istruzione e Ricerca




Italiadomani

PIANO NAZIONALE
DI RIPRESA E RESILIENZA

dall'Unione europea w5 dell’'Universita
NextGenerationEU <> e della Ricerca

Finanziato 2. Ministero i

The idea behind the project

UPGRADE OF RPE'ES\N/ER
THE N-S ARM e
REFURBISHMENT
& % IN CHORD

N L

Missione 4 - Istruzione e Ricerca




PIANO NAZIONALE ISTITUTO NAZIONALE
DI RIPRESA E RESILIENZA DI ASTROFISICA

Finanziato ., Ministero 5 .
« % | dall'Unione europea ¢ty dell’Universita i [taliadomani INAF

NextGenerationEU > @ della Ricerca

The plan

W‘*  [NORTHERN CROSS

|

-~

" e ﬁ::‘
- Hire two postdocs -

|- validate FR

Missione 4 - Istruzione e Ricerca



Finanziato 773 Ministero

dall'Unione europea {5 oib dell’'Universita [taliadomani INAF
NextGenerationEU S ede"a Ricerca PIANO NAZIONALE

ISTITUTO NAZIONALE
DI RIPRESA E RESILIENZA DI ASTROFISICA

The plan

NORTHERN CROSS -

E =

- Hire two postdocs

- Validate FRB pabﬂltles T[reeeme—— ) “ N £ .f’engj:ﬁ'ékéhdﬁAm buﬁ‘er ek, dis,;

. =: -75ystem testlng and 7 H_

LS

= ‘validation .
i i | -

) %
i‘ =z YN -

’ . S
I 7 dalen g 4 N -

|- Training/outreach event

Missione 4 - Istruzione e Ricerca



*

+*+,_ | Finanziato £, Ministero . .
+ | dall'Unione europea (-7 dell'Universita Italiadomani INAF
ol NextGenerationEU %55¢> e della Ricerca DI RIPRESA £ RESILIENZA TP

Photo Courtesy: Alessio Trois




. . . . L 2
_++»__| Finanziato Ministero . .
» » |dall'Unione europea dell’Universita [taliadomani ‘ INAF

PIANO NAZIONALE

NextGenerationEU e deua Ricerca DI RIPRESA E RESILIENZA ¢ DI ASTROFISICA

How do we detect them?
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The Northern

Cross a

within each cylinder;

0 AT

New LNAs installed onthe focal line, signals send RF over fibre to an

acquisition board (digitisation and channelisation);

=

FPGA channelisation: 16 MHz bandwidth, 781.25 kHz channel width.
Digital beam forming:

LK A TR L

» 16 cylinders, 1 beam: 1.6°x 0.25°; 1.08 us time resolution;

» 16 cylinders, 1 beam: 1.6°x 0.25°; 16-bit filterbank, 138 us time
resolution, 14 kHz channel resolution.
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FAIR principle

Make the data available and usable by the
community

Maintainability

Reliability
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 We are already exploiting a

synergy in a multi-frequency 3
approach ':?:'.?Q,

 We plan to complement the
observations of the NC with same
frequency observations at Noto

 Possible interferometric
observations at P-band?

Noto @
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The importance of interferometry

Credits: Bij de Vaate
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Contribution to the software development

Work Package System Assignee Complexity Status Timeline required
Pre-search RFI 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

I | I |
-~

RFl/astro classifier for each beam: GPU implementation Search Martin Prototyping Survey B
Grouping in DM, time for each beam: GPU implementation Search Matteo T Prototyping Survey B
Sifting pipeline framework Sifting Dustin Prototype Done Survey B
Buffer of events from search pipeline Sifting Matteo T Survey B
Grouping in beam,DM,time Sifting Matteo T Not Yet Started Survey B
RFl/astro classifier for each grouped event Sifting Martin Not Yet Started Survey B
Localization Sifting Paul Prototyping Survey B
Galactic-Extragalactic decision (DM checker) Sifting Not Yet Started Survey B
Known Source Sifter Sifting Not Yet Started Survey B
Action Picker Sifting Matteo C Designing

Action Exectution Sifting Matteo C Designing

Simplified design for events database Databases Dustin Prototyping Survey B
Baseband Beamformer Analysis Amanda/Mawson/Zarif Survey A
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Summary

 The PNRR NG-Croce will enable us to increase the performance of the
Northern Cross for FRB studies in both directions: sensitivity and collecting
area (though not at the same time probably)

 The addition of a P-band receiver at the Noto telescope will complement the
observations of the Northern Cross and possibly allow EVN observations at

low frequencies (currently not performed due to the lack of such receivers in
Europe)

* The ltalian participation to the CHORD project has been made possible by the

PNRR NG-Croce and, together with the synergies with the Northern Cross, it
will allow ltaly to be at the forefront of the FRB science.
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