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Motivations & Objectives

- | 7%
stroparticle
esearch

with osmics

KM3NeT is the neutrino research infrastructure in the deep
Mediterranean Sea

ARCA (off shore Capo Passero, It @ 3500 m depth)

scillation
esearch
with osmics

ORCA (off shore Toulon, Fr @2500 m depth)

| Same collaboration, same technology, two deep sea sites
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The Detectors
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The Detection Unit

18 DOM integrated on a
vertical slender strings
supported by two parallel
Dynema ropes

Strings arranged on the LOM,
mounted on the anchor and
ready for deployment
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2 2+1
2 x 115 ARCA strings (presently 1/3
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ember 2015 and May 2016
April 2017

ed in January 2019

e on-shore station is under renovation to host the second
wer supply

he seafloor network is scheduled to return operative before
summer 2020 with 6 DUs connected
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Phase 1 - ORCA

First ORCA DU successfully deployed and connected in September
22" 2017

Replacement of the cable duriné:] two different sea campaigns in
October 2018 (22t-16t and 22"9-26th)

Two DUs in operation since
May 17, 2019

Four DUs in operation since
July 1%, 2019

The deployment of two additional
DUs postponed to early 2020 due
to bad weather conditions
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The Performances
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— Median angular

g - Relative hit time accuracy ~ 1 ns
Jrientation - PMT orientation accuracy < 3°

Positioning - DOM position accuracy < 20 cm (corresponding to
the distance traveled by Cherenkov photons in 1 ns)
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First Results

KM3NeT - M.Taiuti - 16th Rencontres du Vietnam 25


http://www.km3net.org/logo/oldLogo/KM3NeT_logo_web_no_shade.gif

KM3NeT

o KM3NeT |
= ANTARES on flux
——- Model

DOM A ¢=96+4 m?

ORC.A -
RNUCAL 5«

string

B

Integrated muon flux [10° m2 s

ARCA: 1269 hours
2 strings

2200 2400 2600 2800 3000 3200 3400
Depth [m w.e.]

ux measured as a function of depth below the sea level
errors are displayed as light red shadowed areas.

e atmospheric muon flux is drawn with a dashed black line.
included as blue points for comparison (systematic errors are the
owed area).

expressed in water equivalent (w.e.). Statistical uncertainties are included
aller than markers.

KM3NeT - M.Taiuti - 16th Rencontres du Vietnam 26


http://www.km3net.org/logo/oldLogo/KM3NeT_logo_web_no_shade.gif

KM3NeT

KM3MNeT preliminary
ORCA1, 125.3 days llvetime

2

Number of events/bin
—
=

n
—_
<,

KM3NeT preliminary
ORCA1, 125.3 days llvetime

2

1.5 2
Likelihood/number of hits

her of events / bi

selected events
—}— data

— atm. muons
— atm. neutrinos

0.5

cos(zenith_reco)

25 du Vietnam


http://www.km3net.org/logo/oldLogo/KM3NeT_logo_web_no_shade.gif

KM3NeT

Det 44 Run 6573 Frame Index 96526
Trigger: 3d_muon 3d_shower mx_shower
Mon, 28 Oct 2019 20:40:52 +0000 (GMT) + 0 nsec

DU 2

DU 3

3500 4000 4500 5000 5500 3500 4000 4500 5000 5500
time [ns] +8.989¢7 time [ns] +8.989e7

Rencontres du Vietnam 28


http://www.km3net.org/logo/oldLogo/KM3NeT_logo_web_no_shade.gif

ReplayKitRecording




-1 -
\-
. - ,“ -..
* 1
= = ~=
- ‘_
et | []
L g
«E N
r‘ b *
. -3 =

KM3NeT

s ARCA background

» ORCA background
w27 M at 10 kpe
11 My at 10 kpc

KM3NeT PRELIMINARY

DOM rate [Hz]

ARCA+ORCA, 27Mo
ARCA, 27TMe
ORCA, 27TMe
ARCA+ORCA, 11Me
0 ARCA, 11Moe
[ ORCA, 11Me

significance

distance (kpc)

16th Rencontres du Vietnam


http://www.km3net.org/logo/oldLogo/KM3NeT_logo_web_no_shade.gif

KM3NeT

Physics Program

KM3NeT - M.Taiuti - 16th Rencontres du Vietnam 30


http://www.km3net.org/logo/oldLogo/KM3NeT_logo_web_no_shade.gif

KM3NeT

Monte Carlo studies

Significance [0]

tracks
cascades
i = combined :
i ¥ CONventional uncertainty:
Vam Prompt uncertainty

cut: cuton position Of | flux per flavour 1.2 10° (E/1 GeV)? ex;)(-Efs Pe\él) GeV"' sr‘ s“cm‘gé
structed vertex (z<200 ‘ 135 2 255 3 3:5
.AND. r<5oo m) ' " Observation time [years]

Energy cut: cut on the total
Time-over-Threshold (ToT) of
the event (ToT>12 pus)

Discovery at 5o significance in less than one year

KM3NeT - M.Taiuti - 16th Rencontres du Vietnam


http://www.km3net.org/logo/oldLogo/KM3NeT_logo_web_no_shade.gif

Crab

KM3NeT

KM3NeT

L B L L

I<4° 1 1 1<30°

Significance [o]

Track analysis
KM3NeT discovery 30 4y
sensitivity 4y

|

5 6
Observation time [years]

Discovery at 5o significance in about 5 years

aiuti - 16th Rencontres du Vietnam



http://www.km3net.org/logo/oldLogo/KM3NeT_logo_web_no_shade.gif

(\“\ KM3NeT

HESS J1614-518
Vela Jr

Vela X

RX J1713.7-3946
Galactic Centre
MGRO J19084-06

(GeVem?sT)
3

Visibility [%]

E? dN/dE

9
2

-80  -60 p 40 60 80
Declination [°]

RXJ1713.7-3946

(]
Galactic Centre
Vela X
[ ] Vela Jr
HESS J1614-518 (1)
HESS J1614-518 (2)
[}
[}
(]
5 10 15 20

Observation time [years]

|
‘ i - 16th Rencontres du Vietnam

'_"‘,1
ol A
| 1 “’



http://www.km3net.org/logo/oldLogo/KM3NeT_logo_web_no_shade.gif

KM3NeT

. KM3NeT

KM3NeT/ARCA, 6 y

= JceCube, 7Ty

ti - 16th Rencontres du Vietnam



http://www.km3net.org/logo/oldLogo/KM3NeT_logo_web_no_shade.gif

KM3NeT

Density (g/cm’)

normal hierarchy (NH) inverted hierarchy (IH) P(Vll e Vu) Y P(V# N vé)

9

m m Normal mass hierarchy Normal mass hierarchy

e
o

Resonant matter effect
Ve appearance enhanced

gith Angle

Am?

‘atm

| Cosine Z

'
o

1 10 10* 1 10
Neutrino Energy [GeV] Neutrino Energy [GeV]

- M.Taiuti - 16th Rencontres du Vietna



http://www.km3net.org/logo/oldLogo/KM3NeT_logo_web_no_shade.gif

KM3NeT

©
£
>
=
=
=
®
c
©
o
O
=
Z

.Taiuti - 16th Rencontres du Vietnam



http://www.km3net.org/logo/oldLogo/KM3NeT_logo_web_no_shade.gif

KM3NeT

° — lceCube® —— MINOS® ORCA115, 3y
— SK® —— NOVA® — - ORCA7, 1y

Normal Hierarchy

045 05 055 06 065 07
sin’6,,

KM3NeT - M.Taiuti - 16th Rencontres du Vietnam



http://www.km3net.org/logo/oldLogo/KM3NeT_logo_web_no_shade.gif

dard interactions

aphy

gy neutrino astronomy

- Transient phenomena

11 Earth and Sea Science

KM3NeT - M.Taiuti - 16th Rencontres du Vietnam 38


http://www.km3net.org/logo/oldLogo/KM3NeT_logo_web_no_shade.gif

T interest
N network

the dedicated trigger for Galactic Core Collapse
already begun

o EM | GW alerts

ne correlation with catalogs (GRBs, AGNs, XRBs,
Ns, FRBs, ...)

-.'-‘ ®

|
|

I~ |l Synergies and MoUs are in the process of being formed.
B~ !

s
ecases 8l

KM3NeT - M.Taiuti - 16th Rencontres du Vietnam 39



http://www.km3net.org/logo/oldLogo/KM3NeT_logo_web_no_shade.gif

formances respect the design

ently proceeding with the integration of the

M3NEeT is going to become a key infrastructure for
neutrino astronomy in the next decade
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