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Astrophysical neutrinos and the problem of the

background of atmospheric neutrinos and

muons

• The main event in neutrino astrophysics of the
last seven years is the detection of events from
high-energy astrophysical neutrinos in the
IceCube experiment  

• Atmospheric neutrinos and muons are the
background to such events, and it is necessary to
know 

• The most uncertainty in the calculation of the
background of atmospheric neutrinos at energies
above 200 TeV is due to the contribution of the
processes of the birth and decay of strange
particles                        and enchanted particles.
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The main sources of atmospheric 

muons and neutrinos

Atmospheric muons

Comparison of IceCube measurement data for the range of angles 0°-60°, 60°-84° and 

calculations of muon fluxes performed for the QGSJET II-03, SIBYLL 2.1, EPOS-LHC and 

KM hadron models with the H3a cosmic ray spectrum (lines).

Atmospheric neutrinos

Atmospheric muons in the Far Detector of the NOvA 

experiment

The flavor ratio of atmospheric 

neutrinos averaged by the zenith angle

Partial contributions to 

vertical fluxes of the

atmospheric neutrinos for 

the H3a + SYBILL2.1 

model. Solid lines - Z-

factor method, dashed 

lines - MCEq

- Honda -Bartol calculations

Spectra of atmospheric electron neutrinos

Our calculations

Muon processes at the matter

o Ionization

o 𝒆+𝒆− pair production

o Bremsstrahlung

o Photonuclear interaction

Real data (High 

Energy trigger)

Muon simulation 

at the E= 5 TeV
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