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| - Research of high-energy neutrinos
in the Milky Wa{y{plane

e (ontext : Observation and analysis of the diffuse neutrino flux from the galacti
Questions : propagation of cosmic rays, their sources and their contribution to this flux

e Discovery: by IceCube (cf. [L])
Goal of my PhD : Improve our understanding and constrain on this flu, continuing the work of Théophile C. and Julien A. [2]
How : New analysis methods and the combination of data from ANTARES and KM3NeT (and possibly IceCube).
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.113.101101
https://www.sciencedirect.com/science/article/abs/pii/S2214404826000170

| - KM3NeT and ANTARES detectors

e (ontext: KM3INeT Collaboration (Cherenkov telescopes in the Mediterranean Sea)
Two detectors : ARCA (TeV-PeV) and ORCA (GeV-TeV) -> Complete configuration 2029-203¢

e Bigger (~10x) and better sensitivity than ANTARES — more expected events
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| - Up and down-going events

e What are the events observed by the detector ?
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| - Up and down-going events

e What are the events observed by the detector ?
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|l - State of the art

[0l

Significance

Galactic Longitude [/]

IceCube observation of high-energy neutrinos from
the Galactic plane (40 ) [3]

KM3NeT better angular resolution than
|ceCube (up to 0.1°d 100 TeV for tracks)

Mg Model 7 Ts p-value 90% upper limit | Sensitivity

S [0 2.7 (9.5 evts) | 0.2 | 0.22 (0.780) | 9.4 (32.5 evts) | 5.7 (19.8 evts)
s& | KRAP> 0.3 (6.0 evts) | 0.6 [ 0.11 (1.210) | 1.2 (20.6 evts) 0.6 (9.5 evts)
2= | KRA™ 104 (6.2 evts) | 0.4 [ 0.15 (1.040) 1.4 (22.3 evts) | 0.8 (12.2 evts)
£7 [CRINGE | 0.6 (7.5 evts) | 0.2 | 0.22 (0.780) | 2.1 (24.5 evts) 1.3 (15.1 evts)
s~ | KRAZPV 1 0.5 (6.3 evts) [ 0.7 [ 0.10 (1.280) 1.4 (18.9 evts) 0.7 (9.8 evts)

5 | DIffUSE | 0.6 (8.2 evts) [ 0.2 | 0.23 (0.730) | 2.1 (27.7 evts) 1.3 (17.1 evts)
20 Constraints on the models (spatial and energetic neutrino

distributions) using the complete ANTARES dataset
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https://arxiv.org/abs/2307.04427

|l - Analysis method

e  Principle : Test of models based on cosmic rays transport -> likelihood fit of background and signal of diffuse neutrinos
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|l - Analysis method

e  Principle : Test of models based on cosmic rays transport -> likelihood fit of background and signal of diffuse neutrinos

MC PDF = PSF*EreSp *(I)model
(I)model —

Ndet — Aeff * (I)model
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|l - Analysis method

e  Principle : Test of models based on cosmic rays transport -> likelihood fit of background and signal of diffuse neutrinos
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|l - Analysis method
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|l - Analysis method
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|l - Analysis n
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|l - Analysis method

Neutrino flux
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|l - Analysis method

e  Principle : Test of models based on cosmic rays transport -> likelihood fit of background and signal of diffuse neutrinos

MC PDF = PSF*EreSp *(I)model
(I)model —

Ndet — Aeff * (I)model

e Aeasily automatable procedure
e  Apply this new method to the KM3NeT detector and combine the data. Combination with IceCube under discussion
e Add models - fit parameters gther than model normalisation (e.g. point source contributions)
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|l - Project on starting tracks

e Advantages: reduced atmospheric muon background, very good
estimation of neutrino energy, down-going events are preserved

e (ontext: a project with researchers from Abu Dhabi, 2nd year. This
project is part of my service task of the collaboration
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Thank you for your attention !

smugnier@apc.inpi.fr office 396A



mailto:smugnier@apc.in2p3.fr

Back up

.
>

\Y atm E-3,7
n

TRACK?®*

log (dN/dE)

g ANTARES

CASCADE*

KM3NET

Energy cut ICECUBE

v

= Energy

W

Université
Paris Cité



