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Atmospheric neutrinos

vp : Primary
spectral index

B: Balance

factor (kaon-
pion ratio
ralated)

a,b:

neutrino
production
efficiency from
pion and kaon
decays




ANTARES

® Running since 2007
D 885 10’ PMTs

D 12 lines
® 25/storeys/line
® 3 PMTs/storey
® 0.05 kn? instr. Vol.

France

Tiranz
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Analysis strategy

® Data: 2007 - 2017

@ General and simple criteria to have a reliable

sample of events (run selection, geometrical ® SIGNAL: Atmospheric v, and v,

STARTING -
UL condition, well reconstructed events)

& BACKGROUND: Cosmic ray muons

Final selection BDT

® Reject the majority of atmospheric CR muons

......... v —+ data (2007-2017)

cosmic

® Rejection almost all the atmospheric CR muons

o Use of multivariate tecnique: BDT (Boosted
Decision Tree)

o Unfolding strategy: from the reconstructed
energy distribution to the true neutrino energy
distribution

o Unfold both v, and v,, fluxes
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Final sample and unfolding

= MC —v,
; T Vll lllllllll Vac;s;mia:
- |+ data (2007-2017)
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0% 10° 10* 10°

EI'ECO [GEV]

Preselection | +BDT > 0.33

+ A > =57
CRu 136700 ~3
Atmospheric v, CC 242 96
Atmospheric v, NC 22 9
Atmospheric v, CC 3780 620
Atmospheric v, NC 400 180
Cosmic v 30.4 9.2
MC sum 141200 917
Data 133676 1016

a Unfolding:

* Tunfold [I]:

https://arxiv.org/abs/1205.6201
 Background subtraction procedure
 Same unfolding strategy for v, and v,




® Paper [[]: https://arxiv.org/pdf/2101.12170.pdf
@ First atmopheric v, flux with the ANTARES

neutrino telescope

[ Vu
1071 Frejus 1995 ® Indipendent data sample for the atmospheric
- : “+  AMANDA 2010
= 1072 L — & JceCube 2011 v, measurement respect to the previous
NS
5 P | ANTARES 2012 ANTARES analysis (2012)
—~  10-3L L 4 IceCube 2015
A : + SK2016 ® Results in agreement with other experiment
i - .
~ 10-4] 4 This work
! : —'T** ‘_%_ﬁ‘— measurements
g 107> % AlogE, | logE, | N®" E2®, | stat. syst.
> — ﬁ%ﬁ Atmospheric muon neutrinos
Q 10-6 j% 2.002.54 | 232 | 232 | 24 x107* | +80% | +30%
o E Ve —— 2.54-3.08 | 2.82 | 348 | 6.8 x107° | +£10% | £15%
a : Frejus 1995 _T ‘%‘ 3.08-3.62 | 3.30 | 203 | 1.4 x107° | £15% | £15%
g 1077 & lceCube 2013 i?ig 3.62-4.16 | 3.80 | 58 |22 x107% | +40% | +20%
~N A 4 JceCubd 20156 %l 416-4.70 | 431 | 13 |38 x1077 | £100% | +40%
W 558 ™1 Atmospheric electron neutrinos
+ pK2014 ﬁ 1928 | 248 [ 113 [ 1.2 x10°° | +30% | +20%
ol * This work 2.8-3.7 | 3.08 | 212 | 4.7 x1077 | £80% | £10%
1077 | | | | | | | 3746 | 3.9 | 14 | L7 x1078 | F20% | Lo0%
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https://arxiv.org/pdf/2101.12170.pdf

Thank you




Systematic uncertainties
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vent topologies

ANTARES event display: shower event with ~65 TeV reco energy
run: 38472 date: 13-1-2009

. Triplet of Optical

Modules (OM)
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