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INTRODUCTION

A multidisciplinary and multipurpose large-scale world-class cutting-edge facility

|
Multidisciplinary Multipurpose
Space Sciences (particle astrophysics). From particle astrophysics:
Earth and Sea Sciences. Astrophysical and Atmospheric Neutrinos.

V)
hg "
1 3 fodtetsubtonic
seutrms.
o oy

whibrrmmnesne.

Operational experience of undersea Neutrino Observatories.
Mediterranean Sea as sanctuary for research and long-term monitoring of geohazards, marine
life and ocean dynamics.
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INTRODUCTION
THE KM3NeT ROADMAP:

KM3NeT is a recognized experiment by CERN

European+LatinAmerican Strategy Forum for Research Infrastructures (ESFRI+LASF4RI):

KM3NeT selected for the 2016 ESFRI
Roadmap

10 March 2016 - Today, at its launch event at the Royal Netherlands

Academy of Arts and Sciences in Amsterdam, the European Strategy Forum

ROADMAP 2016

LAUNCH EVENT

for Research Infrastructures (ESFRI) announced that KM3NeT 2.0 is
selected for the 2016 ESFRI Roadmap for Research Infrastructures.
Oth, 2016 | Amsterdam

The ESFRI Roadmap identifies new Research Infrastructures of

¥ pan-European interest corresponding to the long-term needs of the

Latin American Strategy Forum for Research Infrastructure
For High Energy, Cosmology and AstroParticles

Developing a strategy to strengthen Latin American Scientific Collaborations and their impact.

LaTie A M an Srateay Forum ror REsearch InFrasTRucTURES - LASFARI

Socretaria Ganersl
Inernamericana

Latin American Strategy Forum for
Research Infrastructures for High Energy,
Cosmology, Astroparticle Physics
LASF4RI for HECAP

Latin American Strategy for HECAP
Proposal endorsed by the High Level Strategy Group

Strategy Document Commitiee

Alfredo Aranda. Diana Lipex Nacir, Marta Losada, Rogerio Rosnfeld,
Arturo Sanchez. Federico Sanchez . Harold Yepes Ramire

Preparatory Group
ilt( ENTINA: Diana Lipex Nacir, Herndn Wahlbery, Federico Sincher
N: Hiroaki Aihara
Martin Subeta
L . Thiago Goncalves, Rogerio Rosenfield
CHILE: Mauro Cambiaso, Alfonso Zerwekh
COLOMBIA: Maria Losada (Chair). Diego Restirepo
ECUADNOR: Edgar Carrera. Harold Yepes Ramirexz
EUROPE-CERM: Martijn Mulders
\H XICCx Alfredo Aranda, Juan Carlos D"Olivo, Gerardo Herrera

2UAY: Jorge Molina

Marcela Carena, Marcelle Soares-Santos
LUELA: Reina Camacho Tore. Arturo Séncher

Dater November 16, 2020
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DECLARACION

IV REUNION DE MINISTRAS, MINISTROS Y ALTAS AUTORIDADES DE
CIENCIA, TECHOLOGIA E INNOVACION
“INNOVACION PARA EL DESARROLLO SOSTENIBLE — OBJETIVO 2030,
IBEROAMERICA FRENTE AL RETO DEL COROMAVIRUS™

Formato wirtual, Andora, 27 de octubre de 2020

Las Ministras, los Minlstros y Ias Altas de Clencia, Innowack
de los palses Iberoamernicancs, reunidos por medlos telematicos e dia 27 de octubre
de 2020, en & marco de k3 XXVl Cumbre Iberoamericana de Jefes de Estado y de
Goblemo,

Conslderando qus,

La 00Vl Cumbre Iberoamenicana de Jefes de Estado y de Goblemo, que se celedrara
& Andora, baj e lema “novackn para & Desamolo Scetenible — Objetvo 2030,
Ineroamesnca Fente el reto dal Coronavinus”, 52 vIncuia con 2 voluntad de Impuisar |a

¥ poneria de ko5 Chistivos de

Bl conocimiento constiuye un molor esencial & gesamolo sostenibie )‘ a
Innovacion contribuye 3 DOMAVer ko5 CaMUIos NEcesanos, No soEments

ara generar una raacoion, nrmeneisempnulwmomﬂmunmnenmas
sociedades, ¥ un efecto acelerador en la consecucion de 106 17 Objetivos de Desamolio
Sostenipie {ODS) ¥ 1as 163 metas establecidos por 13 Agenda 2030 o2 las Naciones
Unidas.

Bl concept te Innovacion &5 transversamente apicable 3 |3 Agenda 2030, tal como

recogido en &l Il Plan de Accien Cuatriendl de 13 Cooparacion IDerameicana
(PACCI), y los Ok enre 2o, Sendo
& ODS 9, que s reflere 3 1 Indusiria, INNovacion & INfrasstructura, |3 mencion mis
ciara 3l concept de INovacken en |3 Agenda 2030.

E tambien & ODS 7, sabre energla asequible y no
contaminante, mrummmmmmwmmamala
Investigacicn y a3 ecnologia; & COS &, Que promueve & Incantvo y 13 adaptacian dal
trabajo decents y o desamtilo econcmica;  tamblen los ODS 11 y ODS 17, como
cojet entre

locales y naclnaes para lograr cudades Y comunidades sostenivles, SN0 tambien la
revitallzacion de |as allanzas mundiales para el desanuilo sostenibie entre los diferentes
seciores: pbilco, privado, 3cacemico, asociativo Y solldano.
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THE KM3NET NEUTRINO OBSERVATORY

radio/microwave infrared/optical X-rays gamma-rays neutrinos cosmic-rays

-

cosmological max of star formation
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nearest blazar cosmic rays neutrinos
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MULTIMESSENGER
ASTRONOMY
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nearest galaxy
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—
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gravitational waves gamma rays

galactic center
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Energy [eV]
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THE KM3NET NEUTRINO OBSERVATORY
ARCA (KM3NeT-It) ORCA (KM3NeT-Fr)

(Astroparticle Research with Cosmics in the Abyss) (Oscillation Research with Cosmics in the Abyss)

100 km off-shore Capo Passero, Depth ~ 3.4 km 40 km off-shore Toulon, Depth ~ 2.5 km
MM astronomy, HE astrophysics (Blazars, NMH, oscillation parameters, tau appearance,
GRBs), v-tomography (by absorption) sterile-v, NSI, v-tomography (by oscillation)

SuperNova, SuperNova

(‘) Remnants, Kilonova (~MeV)

Medium Energy [10 GeV < E, < 1 TeV]
Dark Matter, exotics (monopoles, nuclearites, etc.)
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THE KM3NET NEUTRINO OBSERVATORY

ARCA (Sparser Detector)
Large volume, low fluxes optimization,
large effective area
[astrophysical neutrinos]

KM3NeT/ARCA one building block

—400 200 O
X (m)

2 Building Blocks (BBs)
[2 x 115 Detection Units (DUs)]
(~ 1 Gton instrumented)

ORCA (Denser Detector)
High density, low threshold optimization,
sensitivity to changes of flavour
[atmospheric neutrinos]

© KM3NeT/ORCA

115 strings - d.v =20m

1 Building Block (BB)
[1 x 115 Detection Units (DUs)]
(~ 6 Mton instrumented)

SAME TECHNOLOGY AND LAYOUT (DIMENSIONS SCALED)
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THE KM3NET NEUTRINO OBSERVATORY

18 DOM on vertical slender strings. 31x3" PMTs / DOM:

Less overheads: improved and integrated readout and calibration devices.
Directional Sensitivity. Improved Background Rejection.
Improved Photon Counting.

Backbone: 2 copper conductors, 18 fibers (+spares).
Breakout of cable at each DOM.

Optical fiber transmission (Gbit/s) by base module
with DWDM at string anchor.

LR 20 m
White Rabbit (WR) time synchronization protocol. SRR f;l
~800-200 , %:i _ -Om
All-data-to-shore concept: filtering / trigger on-shore {“

in computer farm.

+ Nodes for long-term high-bandwidth connection for
Earth and Sea Sciences.
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THE KM3NET NEUTRINO OBSERVATORY
KM3NET PHASES AND CONSTRUCTION:

PHASE-I: (on-going)

v" Fully funded.
v 30 DU’s: 24 ARCA + 6 ORCA (finished): ~0.3BB.
v" Proof of feasibility and first science results.

PHASE-II: (letter of intent)

v Funding in progress.
v" 345 DU's: 2x115 (£2BB) ARCA + 1x115 (£1BB) ORCA.
v" All flavor neutrino physics and astronomy.

PHASE-III: (the horizon...)

v Next Step.
v 690 DU's: 6x115 (=6BB) ARCA + Super-ORCA in total.
v Neutrino astronomy including Galactic sources. P20 Long Base Line Protvino-ORCA.
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DETECTORS PERFORMANCE AND FIRST PHYSICS RESULTS (SELECTION)
O i 3017 3908 59 01 TRACKS RECONSTRUCTION CAPABILITIES:

Reconstruction of arrival direction and energy of
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DETECTORS PERFORMANCE AND FIRST PHYSICS RESULTS (SELECTION)
MUON DEPTH DEPENDENCE: https.//arxiv.org/pdt/1906.02 704.pdf

DATA SAMPLE:
ORCA1: 320 hours. ARCA2: 1269 hours.
Muon flux as function of depth compared to

Bugaev model (Bugaev et al, Phys. Rev. D 58
1998 054001).
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 RMS < 2%.
e Proved calibration and PMT detection
efficiency.
107 2200 2400 2600 2800 3000 3200 3400 * C oinci d.e n C.e rate e muon ﬂ UX it
Depth [m w.e.] normalization factor.

Energy losses in seawater - Lower rate of atmospheric muons - Effect on coincidence rates.

Muon flux attenuation over more than 1 km of depth
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DETECTORS PERFORMANCE AND FIRST PHYSICS RESULTS (SELECTION)
DETECTOR RESPONSE (ARCA) — ANGULAR RESOLUTION: TRACKS Preliminary Resuits

« Track and shower topologies: all flavour (indirect) neutrino observation, 6 orders of
magnitude in E [GeV-PeV].
* Golden channel for v-astronomy: p-track from Charged Current v,
KM3NeT preliminary JPP v12.1

EM cascade 7 decay products

CC Ve & T,

KM3NeT Preliminary

10 TeV < E, <10 PeV:- E2 spectrum
Entries 42154

17.44
0.009654

hadronic shower hadronic shower hadronic shower
N v Y

Hadronic shower + muon track
hadronic shower

c
Kel
=
=

3]

®?

)

—

e
&

3

(=)

<
<

10(EU/Ereco)

Excellent resolution due to good water properties Energy measured from the total amount of
Physics limited < 10 TeV light (d£/dx resolution factor 2-3)
0.1° at 100 TeV, 0.05° at 100 PeV
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DETECTORS PERFORMANCE AND FIRST PHYSICS RESULTS (SELECTION)

TRACKS RECONSTRUCTION: up-going atmospheric neutrino selection = Freliminary Results

o
=)

\ KM3NeT preliminary final events o KM3NeT preliminary
ARCA2, 53.2 days livetime —— data ORCA1, 125.3 days livetime
= atm. muons
= atm. neutrinos

£
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2]
]
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]
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5]
[
2
E
=1
£

[ [T
-04 -02 0 02 04

cos{zenith_reco) ° ' cos(zenith_reco)
ARCA: ORCA:
Data: 6 up-going neutrino candidates [c0s6,,., < -0.8] Data: 77 up-going neutrino candidates [c0SB .., < O]
Monte Carlo: 0 gatm + 3.3 Vatm Monte Carlo: 4 patm + 67.5 Vatm
Ey, ~ 100 GeV E,, ~ few GeV
Trigger rate py, ~ 0.2 Hz, vy, ~ 1/ day Trigger rate W, ~ 2 Hz, v,,,, ~ 10 / day

KM3NeT can performs an outstanding reconstruction with only a few lines and short lifetime !!!
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DETECTORS PERFORMANCE AND FIRST PHYSICS RESULTS (SELECTION)
SENSITIVITY TO COSMIC DIFFUSE FLUX (ALL SKY): Preliminary Results

KM3NeT

)
(0]
[}
c
©
Lo
=
c
2
wn

effective volume [Mm’]

J. Phys. G: Nucl. Part,
Phys. 43 (2016) 0840017

neutrino energy [GeV]

0.5 1 15 2 25 3 35
Observation time [years]

. KM3NeT

KM3NeT/ARCA, 6y
» Discovery at 5o significance in 0.5 years for full detector (2
Building Blocks).

* 50in 1 year for half the detector (1 Building Block).
SENSITIVITY TO POINT-LIKE SOURCES.:

= [ceCube, 7y

* Almost the whole sky at 50 (about one order of magnitude
better than IceCube for equivalent exposure time).
* Excellent sensitivity (®,,, &< £4) at southern hemisphere.

Astroparticle Physics 111 (2019) 100
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DETECTORS PERFORMANCE AND FIRST PHYSICS RESULTS (SELECTION)

CORE COLLAPSE SUPERNOVA NEUTRINQOS (CCSN): Preliminary Results

MC and first data used: MC for accretion phase of CCSN with stellar progenitors of 27 and 11 M.
Simulations show LE (MeV) CCSN neutrinos are mostly detected on a single DOM.

e ARCA background KM3NeT ARCA+ORCA, 27 Mo
» ORCA background PRELIMI?‘JARY ARCA, 27 Mo

27 My at 10 kpc ORCA, 27 Mo

11 Mg at 10 kpc ARCA+ORCA, 11 Mo
ARCA, 11 Mo

KM3NeT PRELIMINARY ORCA, 11 Mo

i
z
@
]
[1+]
©
=
o]
a

significance [sigmas]

E 0 15 20 25
Multiplicity distance [kpc]

Individual MeV neutrinos seen on single DOMs (as Supernova neutrino detectors) as multiple hits.
Best sensitivity for PMT coincidence level: 6 < M (multiplicity) < 10.

50 combined sensitivity (ARCA+ORCA) for 27 Mg, (550 ms window) at 25 kpc.
50 combined sensitivity for 11 Mg (350 ms window) at 12 kpc.
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DETECTORS PERFORMANCE AND FIRST PHYSICS RESULTS (SELECTION)

NMH AND OSCILLATION PARAMETERS (Am?;,, sin%8,;): Atmospheric Neutrinos

PoS, Volume 358, 36th International
Cosmic Ray Conference 2079

KM3NET prellmlnary
_ _ — IceCube® —— MINOS' ORCA115, 3y
— sK” —— NOvA® ORCA7, 1y

—T2K°
3E : : : : :
KMSN&T preliminary._..~">_. . IH
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Am2, x 10° [eV7]

Q[ TTTT IIIIIIIIIIIIIIII|I|IIII
o |II||I|II||IIIIII||II|I

P T . 3 035 04 045 05 0.55 06 0865 07 0.75
Sensitivity to distinguish between NH<-> [H: sin’e
23

>30 in 3 years (median sensitivity)
>40 in 3 years for NH(NO) and large 6,5 90% CL contours for oscillation parameters:
Competitive measurements of Am7;,(2-3%

NMH and 6. : Accelerator Neutrinos precision) and sin“®,; (4-10% precision)
(P20 LBL Protvino—ORCA) = p zaborov et al, Eur: Phys. J. C (2019) 79:758
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DETECTORS PERFORMANCE AND FIRST PHYSICS RESULTS (SELECTION)

INDIRECT DARK MATTER SEARCHES: The Sun and Galactic Center Preliminary Results

SM DM SM SM DM SM

H H H
SM DM DM DM DM S\
Colliders Underaround facilities Astrophvsical SWS i

, Talk by C. Poiré: “Dark Matter searches with

Relic WIMPs acc WP ICTP B | ANTARES and KM3NeT”, December 4. #©
. .‘4-:.-;; g S '

WlMP ann|h||a rd \ .\. .. l' ‘ : NeTARCAEBOIneste.‘:\rITIFVf
yleld S|gn|flcan 3 SOUTH AMERICAN . - X '- .~ .: d 'ﬂ | ‘. ‘; . e Imc“belc%:WMPGCNFW

10 Gev < £, < DARK MATTER
to halo models. WORKSHOP .

| WIMP WIMP — 17~

Search for cluster of events with R ANTARES-KMINGT PRELIMINARY
dark-matter spectral features. B (N 25 30 35 40 45 50
Mume [Gev] Log Mwp [GeV / &2

Limits (90% CL) on cross section for

WIMP pair annihilation. Sun: ORCA (1BB) (spin-dependent)  Galactic Centre: ARCA (2BB's)
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LATINAMERICA IN KM3NeT (STATUS)
WORK IN PROGRESS IN ECUADOR (02/2019 — Current):

* Angular acceptance of the KM3NeT DOM: light detection
efficiency, absolute quantum efficiency.

» (Calibration and monitoring of positioning subsystems: digital
compasses and acoustic beacons.

» High-Voltage tuning of KM3NeT light sources: nano-beacons.

« Radioactivity influence by 4°K in the KM3NeT DOM.

ADDITIONAL PLANNED ACTIVITIES:

M a® @

v" Construction of an Optical Calibration System (OCS) based on
dimmable Multi-Wavelength NanoBeacons (MwNb) for
KM3NeT Phase-Il (device might be also used for Life Sciences).

v' Blazar and Supernova neutrinos.

v Implement R&D drivers in agreement to the LASF4RI.

VR

'—@
[N
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CONCLUSIONS




CONCLUSIONS
TECHNICAL ASPECTS:

1. Operational experience, technical and scientific outcomes of previous Mediterranean
Neutrino Telescopes have been fundamental for KM3NeT.

2. Mass production phase has started, integration and deployment of DUs will be pursued at
a continuous pace, at the highest priority level.

SCIENCE PROGRAMS:

1. Discovery of astrophysical neutrino sources at 5o significance in less than one year.
2. Sensitivity to NMH ~30 in 3 years. Competitive measurements of Am°;, and sin?0,;.
3. P20 will allow (~ 3 yrs. at 90 kW) to reach = 30 sensitivity, for any value of 8,5 and 6 »

Opportunities within KM3NeT? Get in contact! (hyepesr@km3net.de)
Towards a KM3NeT LatinAmerican Node endorsed by the LASF4RI strategy!
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