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NEUTRINO AS COSMIC MESSENGER
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| \ e 3 GeV — 1 TeV: atmospheric neutrinos, dark matter...
———. ® 100 GeV - 30 TeV: various galactic (TeV gamma) sources ANTARES

e 30 TeV — 3 PeV: IceCube signal (astrophysical flux)

Neutrinos: smoking gun for cosmic-ray interactions
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1 PeV neulrinos correspond 10
20 PeV CR nucleons and
2 PeV ~-rays

The sources of
HE v are not
necessary the
sources of
UHECR

HE NEUTRINO PRODUCTION

Hadronuclear (e..tar burst galaxies and galaxy clusters)

| \
| II
\ |

S’

Photohadronic (e.g. gamma-ray bursts, active galactic nuclei)

oy > A* {p 0 Q cosmic ray + gamma
*=20n 4)0 A p

cosmic ray + neutrinos
Neutrino flavour ratio at source:

pion-muon decay

Ve:Vy iV ~1:2:0

Oscillations average
out over cosmic
baselines

Ve:lVy i ~1:1:1
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HE NEUTRINO FLUXES
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HE NEUTRINO DETECTORS
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HE NEUTRINO DETECTORS

€« 120 m —>
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GNN: Global Neutrino Network linked all HE e agn 501
neutrino telescopes + provide framework for il ‘ B
regular combined meetings and combined analysis el




ALL-FLAVOR NEUTRINO TOPOLOGIES
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= (Gal. srcs: 0.20 at 10TeV [0.4° for ANTARES]
= Extra-gal. srcs: 0.1° at 100TeV [0.3° for ANTARES]

- Energy: 0.27 in Log10(E)

v.+ N = had + had

ﬂf.'T. /. -4.',\ (ﬁ../,-, ™

'_' R f I'_'_o ’
¥ AR )
,:"- A /I',‘:' /‘,‘,’, t‘/:-'_- Ceemien s
A Jie s A sse : y

had had

Not to scale
on
ve + N — had + em

e had cm

- Vertex: 6-8m (long), 0.5m (perp)
« Direction: ~1.5°[30 for ANTARES]

- Energy: 5%

—
(an]

Angular resolution [°]

107"

T
i -
. .

'
- -
.
bs = mw s Bme

h

H

—

T TTTTIT

T T T T T ) - |
e e T e S B T R e e R I e T B S R TR

—--1 |ceCube through-gcing mu vCC
arXiv: 1609.04981

H
UEREEE

ooojeeriedofojoby

e ot I AR AT S

SIEEEL NI

10—2““

— . . .
o ,_..A..&.:_....:.. ..:..
W

10* 10° 10° 107

—
O L oo 00
[s 1}

E, [GeV]

10

Angular reseclution [

—  KMBNET - (ceCube HESE

——.1:... - ..‘r.

..!.....-...r.._. .-...: . : .o




LARGELY DOMINATED BY ATM BKG

- = -""=-""-""""-""="""""""""""=""""®="®"="-"="=-="======= 1 '//
! Atmospheric Neutrinos : N
' . XN -
| cosmic-ray up to knee : v from n and K decay : c’@ﬁ//
' around and above knee: v from charmed meson decay | &
d
'
nt 5@«
D ,”/’41 0 o — . .
Men/ O ~ Air Nuclei

u, u-bundle

Atmospheric muons
dominant but removable since track-like trajectories of Cherenkov
photons and its directions is able to be reliably reconstructed

To have better discovery potential:

- Have the lowest angular precision (tracks)
- Have the lowest background contamination (cascades)
- Search for time+space-correlations



THE ICECUBE SIGNAL

6 year HESE anaIYSiS (ICRC 201 7) 8 year upgoing muon
80(+2) events Etn: 200 TeV

Bkg: 15.6+11.4-3.9 atm nu + 25.2+/-7.3 atm mu Ecvent >5 PeV |
Hemipshere North and South

Eth- 60 TeV 10 , https://arxiv.ora/pdf/1710.01181.paf

Energy Threshold 6y§ara (ICRC 2017) {~~. mmm Conv. atmospheric v, + #, (best-fit)

@ Background Atmospheric Muon Flux T 10" . - Prompt atmospheric v, + 5, (Hux ot (2016))

I Bkg. Atmospheric Neutrinos (/K) X - , . L

Background Uncertainties T, N \-’\\'"\'\""l""f"""":l Vy + 7, (Dest-0t)
10° === AUROEDASIC hatirnas (S0% CL. Lo Ll i U [ ++ 1 HESBumnfolding: PoS(ICRC20171081

e+, Data -
Vi =
o A . _ 8
8 i IceCéube Preliminary 3 i 6.70
@ - ; | " = 107 E .
~ 1 ! l : @ 3 ~ -
8 10° - S e RS = : -~\
| : -
v ; Y <
& & 10 % - l\f\‘\l\l
8 - <
g 10° ... godd .. ] ... ] = 1 6 years
(i 109 4 Energy range: ~ 120 TeV - 5 PeV |

{ leeCrbe Preliminary
, — —_— _—
: 10° 101 10 10° 10
10 T — SR - - F,,‘,"’(;(‘\"
10 0° I 10° lceCube, ApJ, 2016

Deposited EM-Equivalent Energy in Detector (TeV)
A Significance: 6.7 sigma

Significance: 6.5 sigma Spectra: E-219(+-0.10

Spectra: F-2.92(+0.33 -0.29)

= |ndication of a break in spectrum? (energy threshold different)
= |ndication of galactic and extra-galactic components? (different hemispheres)



THE ICECUBE SIGNAL

Last update for the starting track analysis

— IceCube work in Progress | fon et comespheric)
_.. 10.. ets Diferential
*

H Bastfit (539 44%)
>1TeV, 7yrs

showers (+partia||y cont.)

o

IceCube, ICRC2017 IceCube, PRD, 2015And TeVPA2017 IceCube, ICRC, 2015

=-2.92 +0.30 ¥Y=2.69 +0.08 y=-2.7 +0.12

— 10° 10* 10° 10° 10’
Neutrino Energy [GeV)

Soft
pectral index?

frs i hermaliaion 8 1001t Sutancio

HESE 6 yr 292+03 2.46%0.8 60 TeV to 3 PeV
Northerntracks6yr 2.19+£0.10 1.01+0.26-0.23 6.7 119 TeV to 4.8 PeV
Cascades 4 yr 2.48+0.08 1.57+0.23-0.22 4.7 (2 year) 10 TeV to 1 PeV

Global fit 2.50£0.09 22+04 25 TeV to 2.8 PeV



THE ICECUBE SIGNAL

Last update for the starting track analysis

~ | T \ceCube work in progress [feresrcarrie ,"
10 ‘)——c “ts OM"‘.‘A-...,

' H BestNt (£
E>50TeV i >1TeV,7yrs | showers (+partially cont.)
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=-2.92 +0.30 ¥Y=2.69 +0.08 y=-2.7 £0.12
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fﬁtrop{hys.u. §33 (20‘1 6)71,3

" — IC tracks (6yr! / \
pectral index? 304 c e
L — ICHESE (4y1) -°
.25 IC combined *
- — IC cascadcs, .
= |ndication of a break in spectrum? (energy n Py’
threshold different) il
[ [ [ L .3. )5‘ /’ ~
= |ndication of galactic and extra-galactic 051, L —=F
components? (different hemispheres) Mo
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Events in 2451 days

ANTARES DIFFUSE RESULTS

'Irack events
— Data (2007-2015) .
T All-sky / All-flavor neutrino search
: : ; : = Atm. neutrinos .
| o 9 e - Look for excess above a given E
L = « 9 (7) yrs of data for tracks (cascades)

—
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. Prelim ary

Bkg Signal Nb events

expectation exceptation measured

.

Track 13+/-3 3 19

Shower 5+/-2 1.5 7
Pl => Small excess (not significant)
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ANTARES (this work)
IceCube all-sky (2015)
IceCube diffuse tracks (2016)

- Data (2007-2013)
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KM3NeT: DIFFUSE FLUX

KM3NeT ARCA Prelnmmary
& [T T I ;
4 |
L AII-sky — 80 50% ;
»
. )
5
-8
< 10
(o)
S
o
S
10°} :
B B N :
0 1 2 3 4 5 6

observation years

KM3NeT/ARCA is expected to observe
the IC signal in less than 1 yr.

= Precise characterization (spectral shape,
flavor composition, anisotropy)

= Excellent sensitivity in the galactic plane:
identify gal/extra-gal components ?

10°° KM3NeT ARCA Prellmlnary _
TOOF :
@ - — 30 50% :
» e e . e . . e, e, e, e .
@E | ; — 50 50% 1
O | \ .
>
)
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o - 4
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[ flux @, E |
-7 | IR S S S NS SN SN SN S ST SN ST SN NN SN SN ST SN SR
107, 1 2 3 4 5 6
observation years
KM3NeT ARCA preliminary
e L I B (A AL
- Galactic plane e e
0 S SR Sl L1 S5 L ) o a
N : H :
5
~ 107
®
S
o
=
0 1 2 3 4 S

Observation years
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y-v-RC DIFFUSE FLUXES

| 1 -
¢ Diffuse v (Fermi LAT) § Cosmic rays (Auger) -
@ Cosmic v (lceCube, this work) B Cosmic rays (TA) E

100 4

) Ezzlz&z% o :
1(_)—" 3 S
105 | i}

10¢

10 10 -
| | | | | | | | | | | 3

100 101 102 10° 10* 10° 10% 107 10% 10° 10 10!
E [GeV]

107> k

E2 % O [G()\-”S_l §r 4 (_:1'1'1_2}

= Energy density of neutrinos in the non-thermal Universe is the same or higher

as that in Fermi gamma-rays.

= Common sources ? Fermi/LAT y-ray flux dominated by AGN/blazars (~ 85%)



Blazar space correlation

POPULATION STUDIES

(862 ‘2LAC’ blazars)

Contribution max of the 2LAC blazars < 27% (10 TeV -
2 PeV), assuming equal weighting among blazars and
single power-law with y = -2.5.

2LAC Blazar Upper Limit - = equal weighting |
’"I‘_‘ 10— [st=-25E > 10 TeV oyeweighting -
-~ l'st = —2.2, F, > 10 TeV
N
5 107
-’
|
-:J)
S 1078 )
O, 5
3 9
e 109}
o™
= ? . N (1
10 EEl Astrophysical Diffuse Flux .
10_ "‘AAA“.l' AAJAA“M‘—_AA _’ P
1020 10 w* 10 10* 107 10®

Neutrino Energy [GeV]

7% of neutrino signal assuming v flux < y-ray flux

(correlation with 2FHL: < few % of the IC flux)

Astrophysical Journal 835 (2017) 1

GRB time/space correlation

contribute no more than 1% of the observed
diffuse flux

GBS, B <a,
(l)r.'(l':u) — (I)“ X < 1'::2. Ep < 1‘.‘,, S 10,
B (10e,)°, 10, < E,..

l”-.. -*— Ablers et al,

-4’- Wixman-Bahcall

10~°

10~

101

5)-:(1)("5[;) ((;1‘\' ('|“-2 .\'_l Sl.—;)

10 10°  10° 107
Neutrino break energv g, (GeV)

(1172 GRBs - benchmark parameters)

arXiv:1702.06868
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Blazar space correlation

POPULATION STUDIES

(862 ‘2LAC’ blazars)

GRB time/space correlation

contribute no more than 1% of the observed

Contribution max of the 2LAC blazars < 27% (10 TeV - diffuse flux
2 PeV), assuming equal weighting among blazars and E, <s,
single powell BUT, neutrinos originate from a larger volume &b < B, <102

50% of blazars not identified
g 1 .
L 10 Sources transparent to high energy gamma rays
Lo may not have the target density to produce
ol neutrinos (GRB?)
= 05l . . .
3 1 Hidden sources? How to identify these sources ?
i 100 Neutrino only, neutrino+X-ray ?
1(_I—1() EEl Astrophysical Diffuse Flux S G’a et ‘ _________________
107 10° 100 100 10° 107 105 I

10° 10°
Neutrino break energv g, (GeV)

Neutrino Energy [GeV]

104

7% of neutrino signal assuming v flux < y-ray flux

(correlation with 2FHL: < few % of the IC flux)

Astrophysical Journal 835 (2017) 1 arXiv:1702.06868

)’ . 106, < E,,.

10°

(1172 GRBs - benchmark parameters)
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GALACTIC DIFFUSE FLUX

Analysis of correlation with template map derived from
interstellar gas distribution reproducing Fermi-LAT data
Models in Gaggero et al, arXiv:1504.00227

Only small fraction of signal can originate from CR
interactions in the Galaxy. UL for IC and ANTARES 1.2 x
KRA-y (50 PeV)

RA]
(a) KRA-vy (50 PeV cutoff) template
ANTARES arXiv:1602.03036 updated at this conference

4 4 : : — Neutrino and Gamma-ray Galactic Ridge || < 30° |b| < 4°

L
l() Ty tvlt"l T vvvv"[ Ty LA AAAL 1 T Ty

RARLL
= == Conventional Model cutoff 50 Pe\ i:
==« Gamma Model cutoff 50 PeV :

- l = ANTARES UL 2017
12 : b, Ly, et S : ' aC —— KM3Ne¢T/ARCA Discovery 3o 4y [1
~ 1079 4 “ . { l/,,/_I = Diffuse tracks E213C 10-5ks ‘.'0., . KM3NeT/ARCA Sensitivity 4y
) .\ T . e S S . " \ CSE y
: l\f | (arXiv:1607.08006) 7 [ 4 leCubedr S .
~ " i sy ®  Fermi-LAT PASSS data. -
- P RS
% 10-6}
—~— - S
~ 107° 3 c
- A o
= |<16% of “, 3
o -2.5 I/"f/ g
~ E " ﬂUX s <~ 1077k .
=~ o .
-2 lceCube 7 yr upper limit (90%CL) 1-500 TeV 5 RN
‘l T T T T T . ‘\ \\
3 i i ) T . .
10 10 . ],”, . 10 10 108Ul il il el s L
E, |GeV] See C. Haack. NUO13 107 107 10 10" 107 T 10
arXiv:1707.03416 E(TeV]
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IC NEUTRINO SKYMAP
Through-going tracks (>200 TeV)

Cascades

Starting tracks

Equatorial

lceCube, 2017

No evidence of clustering in high-energy neutrino directions
mostly isotropic = neutrinos of extragalactic origin

Where are the PeV y-rays together with PeV neutrinos ? .



IC NEUTRINO SKYMAP

Resolution for v,
ANTARES O
KM3NeT
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LOOKING FOR POINT-SOURCES

IceCube (7 yrs - tracks) ANTARES

+75°

1,;'10 ’ ANTARES 200716 sensitivity
e ANTARES 200715 sensitivity (E_ < 100 TeV)
ANTARES+|C€CUbe R wiwimomiomomiom  ANTARES 2007-15 S50 pre-tial discovery flux
5 . ANTARES 2007-15 limits
-~ 10 & keCube 7 years sensilivity [arXiv:1609.04981)
' i — keCube 7 yedrs So pre-trial discovery fux [arXiv:1603.04961]
10 Llrlnits and sensitivities for v 2'.0 é, keCube 3 yesrs MESE sensitivity (E_ < 100 TeV) [Ap: 824(2016)2 128)
® |IC+ANTARES limits W ..
~ IC 40+59+79 107 Preliminary
w7 4 |C imits =
- 10 -....................-g...................---------------.-.-.- —_—— - ANTARES —: ;'. T
: «  ANTARES imits ] R
g - . a L X : X 10 - ':';‘v"‘"' e
> - o —,; E T- 4 - *. - R — -“'— - - E
8 i - ‘.'l&-:mﬁgmfb-' ww y_'ﬁ - * - ' -
= 10 ;—.*-él".s,.._-.._n_ —ak Sl 10%
w ) : - ‘.___\ ~ . ‘- .E-
g : i \“.i .. e E
T - A 4 i
qu 9 . t\l‘,\ 10101 ' T S T AT A A A e B
1 i -08 06 04 02 0 02 04 06 08 1

sin(5)
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KM3NeT: POINT-SOURCE

Generic source

KM3NeT prelimin | " KM3NeT prelimin . .
. 3NeT pre ary —  |ceCube sensitivity, 7 years i 3NeT pre ary Discovery potential (50):
= 10° T | = 10° I —
n KM3NeT/ARCA sensitivity, 6 years %) —— KM3NeT/ARCA, 6 years
oy - S a
E B —  Antares senstivity, 9 years g L lceCube, 7 years
- -
—_— 10~ - —_— 10" —
N - N -
L - - w c
> >
S S
07 = E . e~  ————— 3
—\-/'/_'k ﬂ i C i
10-".' ! 1 1 ! | 1 1 1 | 1 10-") 1 1 | 1 1 1 L | 1 | 1 1
-1 0.5 0 0.5 K -1 0.5 0 0.5 1
sin(d) sin(d)

50 discovery flux for KM3NeT/ARCA (6 years)

. =107 ¢ . .
KM3NeT/ARCA is expected to have more |~ ° e Seneltvty fex (showors)
than one order of magnitude better § S dlscavery flux (shawers)
agm = - - Sensilivity lMux (Iracks
sensitivity than IC in the Southern sky. 8 . oo s
o0 E
L'ru I~
= Due to the quite good angular resolution for o —
cascade events, the point-source search is B -
. . - i i 1
also very efficient. —
= Expected better performances for the L

. . 107 " 08 060402 0 02 04 06 08 1
transient neutrino sources (GRB, AGN...) coT T T Teinig)




KM3NeT: POINT-SOURCE

Specific galactic sources

Source ) extension ¢, I’ E.. 5 ~ray data —_ :z:;::-;-ggzg :g
RX J1713.7-3946 (1) -39.77° 0.6° 1.68 1.72 2.1 0.6 [13 T T —— Galactic Garter
RX J1713.7-3946 (2) -39.77° 0.6° 0.89 2.06 8.04 1 14 w7 3:::’;
Vela X -45.6° (.8° 0.72 136 7 1 |15 E —— HESS J1614-518 (1)
Vela Jr -46.36° 1° 1.30 1.87 4.5 1 |16 g*o"'e """ HESS 116145108
HESSJ1614-518 (1) -51.827 (.42° 0.26 242 - - (17] w
HESSJ1614 518 (2) 51.82° (.42° 0.51 2 3.71 0.5 [17] 10k
Galactic Centre 28.87° 0.45° 0.25 2.3 &5.53 0.5 [1¥ -
MGRO J1908+06 (1) 6.27°  0.34° 0.18 2 17.7 0.5 see text L
MGRO J1908+4-06 (2) 6.27°  0.34° 0.16 2 177 0.5 see text -
MGRO J1908+06 (3) 6.27°  0.34° 0.16 2 472 0.5 see text L =% 1 &
E, [TaV]
F. Vissany, Astropert. Phys. 26 (2006), 310.
vV flux conversion: F. L. Vietante ano F. Vissany, Phys. Rev. D 78 (2008), 103007.
F. VISSANI AND F. VILLANTE, Nucl. Iustrum. Mcthods A 588 (2008), 123.
3o discovery potential - KM3NeT preliminary Sensitivity - KM3NeT preliminary
& T T —— RXJ1713.7-3946 (1) & Y T T — RXJ1713.7-3946 (1) _
\8‘31:" ‘ -~ -~ RXJ1713.7-3946 (2) \°m:]— |-~~~ AXJ1713.7-3946 (2) With reasonable
s — Galactic Centre e Hl — Galactic Centre ]
16/} —— Vela X 1601 1, | —— VelaX 100% hadronic
) Vela Jr — Vela Jr
. —— HESS J1614-518 (1) H | & . | —— HESS J1614-518 (1) models, lar ge
“«. | ---- HESS J1614-518 (2 | U SN W [ HESS J1614-518 (2 A
el e s @0 probabilities to
"""""""""""""""""" - E observe individual
| e e ¥ neutrino sources in
) S NS f the Galactic Plane
- 10 121 1114‘ . 16 l lll 1 120 — — ' 6l l . 8l — 10-
Observation time [year] (ARCA) Observation time [year] (ARCA) 29




LOOKING FOR VARIABLE SOURCES

= No correlation with GRB, FRB
= Few hints with blazars (nothing

significant)

= One hint with SN Ic (IC160427)

Connection v-y-UHECR

Resconi et al 2017, 2.9 sigma
correlation with sub-sample of HBLSs,
|IC nu and Auger UHECR

—  neutrns filter (v =) -« complement hlter v 5
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KM3NeT MULTI-MESSENGER PROGRAMS

¢ Follow-up of neutrino alerts
e Joint sub-threshold analysis

e Follow-up of EM/GW alerts
e Offline time/space correlation search with
catalogues (GRB, AGN, XRB, SN, FRB...)
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IC170922 / TXS 0506+056 ?

* Event occurred at 22" Sept 2017 at 20:54:30UTC . .
» ATel 10791 - Fermi - increased gamma-ray activity of TXS 0506+056(3FGL J0509.4+0541)

High Energy Light Curve (800 MeV - 300 GeV) “8to 25 Sep 2017/ . 4

https://fermi.gsfc.nasa.gov/ssc/data/access/lat/FAVA/SourceRep
"I ort.php?week=477&flare=27

> 300 MeV

.. | (signalness ~ 50%)
2% (E proxy ~ 120 TeV)

Relative Flux

VOOl O W

oo ¥ §
» ATel 10817 - The First-time detection of VHE gamma rays by MéGI({ H

MAGIC cbserved Lhis scurce under good wezlher conditicns for
12 h of cbservations from Septemboer 28th till October 3rd.
...and a 5 sigma detection above 100 CeV was achieved!

The first time measurement of VHE gamma-ray from a direction consistent with a detected neutrino event

* Distance to TXS 0506+0567?
Paiano et al. (2018):the 10.4m Gran Telescopio Canarias, an optical spectroscopy = z = 0.3365 +/- 0.0010
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v PREDICTIONS FOR AGN

For AGN, very few groups are developing lepto-hadronic models:
= Produce very high energy neutrinos >1 PeV
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Richter, Spanier, arXiv:1802.08820

+Winter et al, Boticher et al.,

Zech, Cerruti, Mazin, A&A 602 (2017) 25

Petropoulou et al.

log,o[v], Hz

Gao, Paul, Winter, ApJ. 843 (2017) 2

, Zdziarski et al.,

Is it possible to produce intermediate energy neutrinos [1-50 TeV] ?
In which condition ? Correlation with 100 MeV - 10 GeV or 100 GeV - 10 TeV y-rays ?
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NEUTRINO FROM GRB170817/GW170817 ?

GW 170817 Neutrino limits (fluence per flavor: v, + vy) 10° » ‘ ‘
) GWI170817/SGRBI70817A  Newtesmazn?
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T W7 A 1 Biehl, Heinze, Winter, arXiv:1712.00449
ang X
1o~ \ Metrger
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10-3 L = For this special event, very different

0° 10° 10° 10° 107 10° 10° 107 10! i
E/GeV computations. Need to be ready for

the next interesting events

= Standard GRBs seem to not be
efficient neutrino producers. Do we
still have a chance to detect
individual GRB? Which parameters?

ANTARES, IceCube, Auger, LIGO/VIRGO, ApJ, 850 (2017) L35
Kimura, Murase, Mészaros & Kiuchi, ApJL, 848 (2017) L4
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MODELISATION

= To improve discovery potential, need to know where/when to look for
neutrino association: correlation with TeV y-ray?, GeV y-ray?, X-ray ?
Radio flares?

= For galactic sources, the sensitivities of future telescopes (ARCA/

Gen-2) are closed to the model predictions, need also more
sophisticated models (lepto-hadronic, better implementation of
microphysics).

= We have few hints that transient/variable sources could brighter HE
neutrino sources (blazars, SN...), need to have time-dependent
hadronic models (arXiv:1410.5380)

= Most of the neutrino predictions are at very high or ultra high
energies, need models for intermediate energy range [50 GeV - 50 TeV]

= One strength of IceCube is that theoreticians are part of the
collaboration. This interaction is quite weak in our collaboration.

[It is free to be observator in the KM3NeT Collaboration]
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Summary

Multi-messenger astronomy era ! (GW + neutrino)

e Diffuse flux of cosmic neutrinos observed by IceCube
e Higher level of hadronic activity in the non-thermal universe than previously

thought
« Sources remain to be identified. Hints are pointing in MM analyses. We are quite

closed !
Exciting times ahead !

= KM3NeT: phased approach to next-generation neutrino telescope

ARCA (KM3NeT-It) for HE neutrino astronomy (tracks & showers)
ORCA (KM3NeT-Fr) for measurement of neutrino mass hierarchy
— First strings performing well !!!

e Start to implement the multi-messenger programs in KM3NeT for both ORCA and
ARCA based on the successful experience of ANTARES.

* The follow-up of gravitational waves have worked very well and the community is
organizing itself to get an even better follow-up of GW events. Neutrinos are a bit left in
this structurant process. Need to think more in a multi-messenger manner rather than
separated the messenger.
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KM3NeT IN FRANCE

R 1 ; In France, 4 groups:
SO | APC, CPPM, IPHC, Subatech
5. - APCJ"'»L.'L,;F.\M IPHC (+LAM, MIO observator)
| A vie i) A |~ 15 permanent physicians 50/50
A { ,J_;*-\;,\,r_ between low and high energy activities
~ Subatech ™ /1 _.J_;xu_'ff‘?s | KM3NeT is a multi-purpose experiment, we
: S have access to all ORCA/ARCA data.
/ = KM3NeT neutrino data are proprietary but
'\.; : become public after a latency of 2 years
g WP XE CPPM after the data taking (except neutrino
I, (LAM) alerts).
N I el . 1 =t is free to be observator in the
i | .. % | Collaboration [only sign paper with

contributions, no shift]

On KM3NeT, we have the responsibilities for:

 Neutrino oscillation group: PMNS oscillation parameters, neutrino mass
hierachy, CP phase

 Multi-messager group: time-dependent searches for GRB, AGN, FRB..., real-

time alerts, MM analysis (GW, IC, UHECR...), MeV neutrino SNe
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The lceCube-Gen?2 facility

A wide band neutrino observatory (MeV - EeV) using several detection
technologies - optical, radio, and surface veto - to maximize the science

Multi-component observatory:

¢ |ceCube-Gen2 High-Energy Array

e Surface air shower detector

e Sub-surface radio detector lceCube-Gen? Surface Veto

e PINGU

lceCube-Gen2 LIl LALARLE IceCube
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