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Context: fast development of the time-domain and multi-messenger
astronomy (new large astronomical facilities existing in ~2020)
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‘Memories of Neil Gehrels

A thought to this visionary in the time-domain astronomy
o

http://www-glast.stanford.edu/neil/gbook.php
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Multi-messenger / Multi-flavour astronomy |
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Space/time correlation reduced background (improved sensitivity)
* Track and shower topologies

* Rapid (few secs) real-time alerts for interesting neutrino events

* Event-by-event identification of neutrino origin
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Follow-up: experience of

Private MoU with all the observatories + AMON
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For some observatories, it is a long task:
=> need to start soon, especially for LVC



Task 7.1: Develop algorithms for fast real-time

event reconstruction (Tracks + Showers - ORCA plstal Reco | i

+ARCA) (36 months) o unit -
Able to reconstruct all events in real-time
despite the large data-taking rate

- Keep the offline performances on-line
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Task 7.3: Develop real-time system to receive - e |
alerts from the other observatories and store the ﬂ g A_|
complete raw data on disk for a short duration i B ——
around the alert (like LO GRB in ANTARES) s g

Task 7.4: Develop real-time algorithms for the e e e
detection of nearby supernova explosions and
integrate within the worldwide SNEWS alert Memorandum of Understanding

ANTARES-MASTER

SySte m Optical follow-up of "special” newtnno events

from the ANTARES detector with the MASTER telescopes

The ANTARES telescope has the potential 10 detect tramssent sources enumag high-energy
neutrinos, such as gamma-ray bursts (GRBs), core-collapse supernovae (SNe), flares of active
galactic sacler (AGNs) . To enhance the sensiivity to thete sonzces, 3 new detection method

Task 7.5: Establish MoUs with relevant astronomical FOVEARES Calbsmion s mghemnd 8 s S mormsmacion iy o ot

aagular resolution. These charactensties allow tnggenng an optical telescope network =
order to belp identify the nature of the newtrino sources. Thas Memorandum of Understandmg

telescopes and satellites o e e o s o o e S . T s e

ANTARES-MASTER n the context of the TAToO program (Telescopes - ANTARES Tagpet

Establish a MoU template (MoU KM3NeT/MWA) o=

Introduction:

CO ntaCt E M fo I Iowe rS The search for HE neutnnos Som transent sources cas be performed using two dfferent
approaches: the tnggesed seasch method and the rolling search method The first method s

based on the search for neutning candsdates 1 conjunction with accurate tmung and posional

. - infocmation provided by am external tngger: the tnggered search. The second method is based
peCIaI Case . LV + AM N on the search for “special peutnno events”™ onginatiag fom the same Jocaticn within a pven

teme window: e rollmy search The purpose of es Memorandum of Understanding i the

use of the MASTER telescopes for the opocal follow-up of ANTARES neutnmo alerts

Private GCN for intercommunication (eg private i m e o ek MASTER & it ey e

dunng its own survey and alert modes

LVC G C N) + m ai I i n g I ist l?@lfg!ﬁ\moﬁbﬁ‘:‘a 15 compaised of tem 40-cm optical robotae telescopes

MASTER-Ammxr (LONG 127 483333, LAT 503186111),

MASTER-Tunka (103067392 , 51.810000)

MASTER-Ural (5954166666, 57.0363888%)

MASTER-Kislovedtk (42 52361666, 43 74611666)

MASTER-SAAO (20.810482, -32379369)
and two very wide field cameras, installed at MASTER.ICATE (.31 802250, .69.000000)
(and two obdervatones are busldag now)



Work package number 7 Start Date or Starting Event Month 3
Work package title Multi-messenger astronomy

Participant number 1 2 3 4 5 6

Short name of participant FOM CNRS FAU UVEG INFN NCSR-D
Person/months per participant: 3 40 9 - 14 -

Start month 1 End month 36

=> Post-doc 2+1 yrs at CPPM

=> A lot of work: all interested persons can contact me to organize a
KM3NeT Multi-messenger group (ORCA/ARCA)

=> Regqular deliverables all along the project

D.7.1.
D.7.2.
D.7.3.
D.7.4.
D.7.5.

Deliverables

Report on the online event reconstruction development (month 24);
Report on the online alert sending and receiving system (month 24);
Report on the online physics analysis (month 36);

Report on the online SN detection system (month 36);

Report on the status of the MoU negotiations (month 12);

Time-domain + Multi-messenger: What we know now

IS just a foretaste of what is to come in the future...




