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REINFORCE Multi-Messenger Astronomy |l

REsearch INfrostructures FOR Citizens in Europe
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), REINFORC Neutrinos: cosmic messengers

REsearch INfrastructures FOR Citizens in Europe

Neutrinos: neutral, stable, weakly interacting
not absorbed by background light/CMB ®access to cosmological distances
not absorbed by matter Oaccess to dense environments
not deviated by magnetic fields ®astronomy over full energy range
‘Smoking gun’ signature for hadronic processes

Correlated in time/direction with electromagnetic and gravitational waves

New window of observation on the Universe
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%) REINFORCE Neutrino Sources?
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REsearch INfrostructures FOR Citizens in Europe

N peincorce Kilometre Cube Neutrino Telescope (KM3NeT)

T, e M0 |

Multi-site, deep-sea infrastructure
Selected by ESFRI roadmap
Single collaboration, Single technology

Cities ~nd Citac of KM3NeT

vl 2 Oscillation Research
57 institutes : -

18 countries s A | < with Cosmics In the Abyss

Astroparticle Research
with Cosmics In the Abyss

Connection nodes of

emso”

european
multidisciplinary
afloor & water column
observatory
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LUMIERE
TCHERENKOV
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NCEUD DE \\
CONNEXION
LIGNE
D'INSTRUMENTATION
ENVIRONNEMENTALE

Vue d'artiste du réseau de lignes de détection
Installé a 2500 m de profondeur
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OUTILLAGE
D'INSTALLATION
DE LA LIGNE

LIGNE EN COURS
DE DEPLOIEMENT

. %

ROBOT BENTHIQUE D'ETUDE
DES FONDS MARINS
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A video of telescope 5

deployment here:

https://youtu.be/dM|N93H7Nvo
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https://youtu.be/dMjN93H7Nvo

Ceteceans:
Acoustic Signals
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REINFORCE Example Optical signals

Run 31273 Biocam DAQ SCAN Line 14 Floor 1 _Sat Jan 12 20:12:43 2008 |

Run 31273 Biocam DAQ SCAN Line 14 Floor 1 _Sat Jan 12 21:03:31 2008 |
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FORC

76%

76% of pelagic organisms,

those that live in the open sea
pY. L/ not at the surface nor bottom,
are thought to be luminous

The rest are known or suspected
to be non-luminous

30-40%
of benthic organisms,
those that live on the bottom

in shallow or deep seas,
are thought to be luminous

https://Kids.frontiersin.org/article/10.3389/frym.2020.00069
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Luminous lure

The anglerfish has a lure full of
symbiotic, glowing bacteria.
Small prey approach the lure,
and get eaten.

Counter-illumination

The fish creates light on its belly.
This way, its outline is not seen
by a predator from below.

A

B) Smoke screen
This copepod
makes a cloud
of blue light to
blind a predator
while it escapes.
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D) Separable body part*

This worm snaps off
a glowing "bomb."
The predator chases
the "bomb" while the
worm can escape.

*E) The "burglar alarm"

a prawn, and responds
by producing light. P
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the jellyfish is saved.

g H/’/

Jellyfish is attacked by d “,'}
A

A nearby squid sees the light from the jellyfish.
Then, the squid attacks the prawn and

12


https://kids.frontiersin.org/article/10.3389/frym.2020.00069

REINFORCE Example Acoustic signals
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Dolphin whistle
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) REINFORCE Understanding Biosonar Signals

100% of ceteceans:

Communication Give Information on

Locate prey size, sex, age of whale
Repel predators

09/06/2020 REINFORCE webinar | www.reinforceeu.eu



Deep Hunters Zooniverse Project

g PROJECTS ABOUT GET INVOLVED TALK BUILD A PROJECT NEWS NOTIFICATIONS MESSAGES GDEWASSE v

DeepSea Hunters ABOUT CLASSIFY TALK COLLECT RECENTS LAB

This is a first test for the Deep Sea
Hunters project

This project has been built using the Zooniverse Project Builder but is not yet an official Zooniverse project. Queries and issues relating to this project directed at the Zooniverse Team may not receive any response.

work In progress
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@) REINFORGE We need your help to:

Be our Eyes/Ears

Classify bioluminescence/biosonar waveforms
via Zooniverse interface

Understand dependence on time, season, other parameters
(temp, current)

Compare with and improve machine learning algorithms
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& REINFORC Summary

REsearch INfrastructures FOR Citizens in Europe

Will take about a year to get things set up, then....

Help us to understand our optical and acoustic backgrounds

Help us to improve our sensitivity to neutrinos

Learn about the new field of neutrino astronomy

Appreciate the biodiversity in the deep sea even at these enormous depths

Such studies have not been done before-really unexplored territory-
big potential for interesting discoveries

Come and join the fun — Thanks!
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