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Multi-messenger astronomy : understanding the Violent Universe
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% Radio detection as a cost-effective technique
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DAV Challenges of radio-detection A good radio detector? GRAND_BEAbggﬁbMV/O‘fZ;gg

PSU, Jan. 2024
 antenna collecting area (hnumber & gain of antennas)

. trigger threshold (reducing system noise, smart
triggering and noise rejection)

» collecting enough information so that events can be
separated from background in analysis

Deployment over large/challenging areas

« quiet site identification + geopolitics
o logistical challenges

RFI discrimination & autonomous triggering

. - on radio signals
Complexity & efficiency trade-off

« Number of channels

« Phasing or not

« Low noise system

« Robust for desert/ice environments &
temperature fluctuations

« Simple deployment for large numbers

« Ultra-dominant noise: ideal quiet sites

« New electronics necessary: high sampling rate &
autonomous triggering

o ldentification of signals & denoising methods

e Previous successful efforts in other contexts:
ANITA, TREND

N .
Reconstruction of shower parameters Data volume & transfer: low-rate, low- power
 Different physics, asymmetries, ground | - Huge data volume (currently on GRAND
reflections... for very inclined air-showers, in-ice ;, prototype ~10 kBy/trigger)
propagation - « Online treatment to reduce stored information

« New reconstruction methods to develop & test (trigger time, amplitude, polar...)



RADIO DETECTION OF UHE NEUTR
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GRAND@Auger

GRANDProto300

Soft/sims/analysis

Science

R&D GRAND10k

ldeal Timeline Nanjing Coll. Meeting 2024

Spring 2023 Now Fall 2024 Early 2026 2030+
Deployment Commissioning 7
Deployment Deployment Deployment

Commissioning

13 antennas 80 antennas full GP300

Data Challenge 1 Data Challenge 2

(RF Chain) - (reconstruction)
UHE Neutrino CR Galactic/extragalactic transition UHE
. Science Case FRBs Neutrinos

Exploratory/Sims/Prototyping

GRAN D-_BEACON Tests @ Prototypes .
option Production

Steph Wissel pPeployment
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GRANDProto13 deployed Feb 2023 — dismantled April @7 ISMHABEIRRL. BRI
* GRANDProto80 deployment started Sep 2024. 60 DUs today: A

* Over past 3 years, tremendous effort on deployment and | B | = il N
commissioning to fix issues and understand our detector m e B '
(XiDian & PMO) i 1 B o b
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GRANDProto300 cosmic ray candidates
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=>» Analysis + CNN Tuesday

=>» CR analysis pipeline Thurdsay pm

Very active working group #cr_search

(coordinator Mauricio):

41 candidate selected, ~30 with succesfull
reconstruction. Coherent distribution for direction and

energy.
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Comparasion of sim and test
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The GRAND prototypes:
GRAND@Auger

* 10 DUs deployed in 3 trips between Nov
2022 and Nov 2023 (Charles, Beatriz and
Juan-Pablo)

* Stability issues:
* Power supply
* Heating
* Lack of time on site
=>» Limited time with 4+ DUs running together

* Yet galactic fluctuation visible & one
candidate indentified in coinc with Auger

mV 2 iMHz

Comparison
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at 20h06min08s (UTC)
-> Plane wave fit:
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at 20h06min08s (UTC)
-> Spherical wave fit
6 =80.36 +- 0.05
¢ =142.91 +- 0.02
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What’s next?

* GP30

* Reach stable operation on GP80 within weeks

* Improve detection efficiency (Trigger? Data transfer?)

* Detect hundreds of CRs/day =2 Science session Monday pm

* Validate GRAND detection principle & perform CR (+ gamma?) study

*G@A"?
* GP300 extension / GRAND10k = R&D session Wednesday pm
* ... GRAND200k =» Science session Monday pm

* Funding: =2 Collab life session Wednesday am

* running costs to be implemented on GP300 in 2025
* Application for funding for GP300 completion/G10k R&D phase




The collaboration meeting:
a key moment in collaboration life

* LPNHE Feb 2015 8 lhignsge s o Saloah s
« IAP May 2017 4y J (RO S ER R
* Nijmegen Feb 2018

* DunHuang April 2019
e Karlsruhe Feb 2020
 LPNHE Dec 2021

* Nijmegen Jan 2023

* Nanjing May 2024

* Warsaw June 2025

e ... Many more to come © &




GRAND collaboration life

* We built collaboration tools up to 2024: MoU, forums, digital tools
(Wiki / Forge / Mattermost, box)

* Yet these can surely be improved! GRAND is YOUR collaboration
(and we are only the spokespersons, not the Pls). Speak up!

* We work in an environment which can be challenging: pressure for
results, publications, funding, recognition,... cultural differences,
communication issues...

=» We have to work at maintaining a collaborative, open spirit where
people & work blossom

=>» Collab life session Wednesday am



Enjoy your week in Warsaw and
many thanks to the LOC!!!



