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atmospheric neutrinos
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tau neutrino

e 25 GeV oscillation maximum — tau appearance
e (GeV tau neutrinos appear only through oscillations
(]

effective mass drop below few GeVs
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tau decay
T=29e-13s
d=~1mm

m,, = 1.77 GeV

track shower
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https://www.quora.com/What-does-the-symbol-mean-in-physics
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first approach
— grid scan

-6.0

1
-4.0

1
—3:5

1
=3.0

1
=i




use this selected point
on the grid to cut on
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do it for every nodes of
the grid

— inefficient search

— Some cuts are
unworthy to try
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RGS algorithm uses
the events
coordinates to cut on
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then counts the number
of blues & orange points
before & after the cut

repeat it for every event
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each point is a set of cuts
applied consecutively

the best points are used
to test the sensitivy to the
measurement

RGS performance

efficiency
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RGS applied

RGS uses 5 features instead of 45 for the BDT to define classes
tracks mixed showers
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why studying tau neutrino ?

unknown — only ~2100 detected so far

full KM3NeT/ORCA will measure 3000/year
test unitarity of the PMNS flavor mixing matrix
test sterile hypothesis (through theta34)
constrain tau neutrino cross section
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2D binned log-likelihood fit of reco E &
cos(zenith) distributions for the 3
classes

tau norm = measured/expected
number of tau neutrinos

tau neutrinos are most visible in the
shower class

same sensitivity between the two
approaches
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tau norm measurement
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tau norm world measurement

measured value 10 error KM3NeT/ORCA6 preliminary, 433 kton-years
tau norm CC 0.50 [+0.46 -0.42] |
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Merci pour votre ecoute.

Luc Cerisy
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v cross section / E, (10% cm2/ GeV)

1.4

1.2

0.8
0.6
0.4

0.2

cross section

lIIIIIIIIIIIIIIIIIIIIIIIIllll

10 1 10

0.4
0.35

0.3

0.25
0.2

tion/ E, (10°® cm2?/ GeV)

0.15
0.1
0.05

;lllllllllllllllllllllllllllIIIIIIIIIIIIII

vV Cross sec

b
o
'y
o

—

i C

—-—h

o

ks

(=}

N

21



atm. muon background

KM3NeT/ORCA6 preliminary, 433 kton/years
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PMT calibration
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events table

KM3NeT/ORCAG6 preliminary, 433 kton/years
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KM3NeT/ORCAS preliminary, 433 kton-years

KM3NeT/ORCAS preliminary, 433 kton-years
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Figure 4: The distribution of all MC events
is shown in colors with atmospheric muons
in green, v, + v, CC in purple, v + ¥ NC
in brown, v, + ¥, CC in orange and v, + v,
CC in blue. The number of data events is
represented with black dots and errors bars.
The data/MC ratio is shown for each feature
on the bottom part of the figure.

RGS table

2D combination Z = y — (ax + b)

RGS track class definition: A&B

pars. feature x feature y coeffa| coeffb |cutdir

comb. A n. tracks within 1° log pre/pos fit dist. Shower Reco |-0.2356| +1.9124 | Z >0

comb. B furthest Cherenkov hit mean time residual of sel. hits |-5.0702(+125.6146| Z > 0
RGS shower class definition:(AorB) & (C&D&F)

comb. C |log pre/pos fit dist. Shower Reco furthest Cherenkov hit -0.0101| +71.1553 |Z < 0

comb. D|log pre/pos fit dist. Shower Reco| mean time residual of sel. hits |-3.0422| +7.4538 | Z <0

comb. E| mean time residual of sel. hits | log dist. Shower vs Track reco |-0.3291| +2.503 |Z <0

Table 2: Coefficients of RGS cut combination for Tracks and Showers classes definition.
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CC-only tau norm
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significance [o]

futur prospects

Eur. Phye J.C (2022) 82: 26
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