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The local CR spectrum
& the MM search for CR sources
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Neutrino telescopes around the world

ANTARES Complete since 2008 KM3NeT Uner Construction
~20m/90m
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IceCube Laboratory set 125 meters apart A National Science Foundation-
Data is collected here and managed research facility:

sent by satellite to the data
warehouse at UW-Madison
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The scientific program of
high energy neutrino telescopes
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Neutrino search methods

Diffuse search Multi-messenger search
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Point source search
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The diffuse cosmic neutrino flux Sclence
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1 IceCube all-sky clustering search: 10 years of data pomt towards

no significant excess over background.

1.70°

A hotspot seen in

the Northern Hemisphere,

-0.30°

located 0.35° from the

Declination

active galaxy NGC1068, inconsistent
with pure bkg @ 2.90 (post-trial)
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42.87°
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2. ANTARES+IceCube Southern Hemisphere clustering search: 9
years of ANTARES data and 8 years of IceCube data point towards

no significant excess over background.
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Real-time multi-messenger
searches

GeV-TeV y-rays

Fermi, HESS, HAWC

Auger, TA

HE neutrinos

N

Grav. Waves

MWA, SUPERB
TAROT, ZADKO, MASTER,
Swift

LIGO-VIRGO-EGO

. . 500 .
Complementary view of physical processes 2 [EEEREE

N'300
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Better understanding of the source physics;
Improvement in detector sensitivity
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Multi-messenger studies: GWs

2. ANTARES follow up
of LIGO/Virgo 02/03

1. Neutrino follow up
of GW170817
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A follow up campaign was
performed starting from |C public

alert, allowing the identification of
the source redshift z=0.33

ili GCN 21916

original GCN Notice Fri 22 Sep 17 20:55:13 UT
refined best-fit direction IC170922A
X i = |C170922A 50% - area: 0.15 square degrees
nght Ascension _ = |C170922A 90% - area: 0.97 square degrees
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I'?", TXS 0506+056: a flaring blazar
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Multimessenger observations
of an astrophysical neutrino
source pp. 115,146, & 147

ermi Counts > 1 GeV

MASTER robotic telescope: after 73 seconds
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Follow-up detections of IC170922 based on public telegrams
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TXS 0506+056:
a 30 excess In arxival search

[Garrappa+, 2019]

6.0
1C40 1C59 I1C79 1C86a IC86b 1C86¢
5 1 Il ] 1 ]
-6.69 ° == JeceCube-170922A
4'5 - 41 Gaussian Analysis
c ~ 4] = Box-shaped Analysis 1
— O =4 3 = 3
s : 5 neutrino o
; 3.0 -5.69° c | - 20
o 8 11 - 1o
D 0 - L) L) --ﬁ
1 5 L 4.69° 2009 2010 2011 2012 2013 2014 2015 2016 2017
_ 4 IC-170922A
N Neutrino flare 2014/15 .
0.0 o 3 Gamma-ra y flare 2017/18 neutrino flare
. | . .
— A — £ -+ Fermi-LAT 100 MeV - 1 TeV in 2014
78.36° 77.36° 76.36 8 amma ra
Right Ascension 2 g y
o
=
X
2
w

[

e« 135 eventsin 110 days ﬂ
(v flare in 2014-2015); =" 2
e energy range 68% CL: go8 radio N
32 TeV - 3.6 PeV; E“’G %MM “m *z" '
* coincidence probability (post- ™| %@!ﬁ% wl v,
trial): p-value ~2x104 (~3.50) ™I .
o neu t”ﬂO SpeC ’[rum E'2 2 54500 55000 55500 56000 MS)%5OO 57000 57500 58090

* Ly>104 erg/s

12



DOM:

17” glass sphere containing:
31x3” PMTs

LED and Piezo

Front end electronics

« Uniform coverage

* Directional information
» Digital photon counting
* All data to shore

KM3NeT at a glane

i, Main detector elements:
'« Digital Optical Modules (DOMs)

e Detection Units (DUs)

ORCA/ARCA
~200/700 m

8 BUILDING BLOCK

115 DUs/building block
DU
18 DOMs/DU

LOM 13



ARCA (1 GTon)

Astroparticle Research

with Cosmics in the Abyss

3500 m depth,
offshore Sicily

ORCA (6 MTon)

Oscillation Research
with Cosmics in the Abyss

o 7 L

2500 m depth,
offshore Toulon

KM3NeT at a glance

1 KMSNeT preliminary
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Production is ongoing

Athens

Amsterdam

Erlangen

Nantes

Catania

A. Girardi
R. Lunadei



KM3NeT/ARCA: the current
sea-bed infrastructure

4017400 N

4017300 N

4017200 N

4017100 N

N

¥A 4017000 N
4016900 N
° o O M01-2015
& ” A
e O O M01-2021 (| ;1000 s
o § 09T @ Mo02-2021
6 \1 O Mo1-2022

587400 E

587500 E

587600 E

e Jan 2022: ARCA9, ORCA10;

e Jun 2022: ongoing sea campaign @
ARCA site (11 DUs + 2 JBs) —» by
the end of operations 20 DUs,
corresponding to ~x4 ANTARES;

* Further deployments planned by the
end of the 2022 in both sites.
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@) KM3NeT perspectives:
, Galactic sources & cosmic diffuse v
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The KM3NeT real time alert system Q
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ARCA Online Processing Time
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Internal/External reporting (webpage, GCN notice/circular, SMS, e-mail)
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#7% Contributions of the Roma group:

@ people & activities

STAFF | |

* |. Di Palma (PA) —» KM3NeT/LIGO-Virgo eorrelatlon analysis + KM3NeT acoustic calibration;
« A. Capone (senior INFN associated)

« F Ameli (INFN) — Design and implementation of DAQ & JB electronics;
* C. Nicolau (INFN) ~—— Design of power distribution on JB and DU bases;

&

&

gEZIGNE DI ROMA - TECHNICAL STAFF CONTRIBUTION .

* A. Girardi, R. Lunadei — DU integration;

RESEARCHERS ‘ :

* S. Celli (RTDA) — Design and lmplementahon of KM3NeT/ARCA real-time alert system +
real-time track-like event reconstruction; ¢

* M. Mastrodicasa (postdoc) « » KM3NeT/ARCA realstime shower-like event reconstruction and

alert system monitoring;
 S. Campion (postdoc) —» ANTARES/KM3NeT/LHAASO correlation analysis;

STUDENTS

 A.Zegarelli (PhD) — GeV to multi-PeV GRB-v emissions with ANTARES/KM3NeT + KM3NeT
DU calibration;

* F Carenini (Masters) — Sensitivity of KM3NeT/ARCA to transient sources;

S. Gagliardini (Masters) — Neutrinos from TeV emitting GRBs; |

R. De Troia (Masters) — Neutrinosfrom GRB afterglow; =

T. Pernice (Masters) —» Galactic Plane neutrinos with KM3NeT. €



