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Could we see new physics if they 
come from different directions?

What are the astrophysical neutrino 
flavour arrival directions?
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High-energy astrophysical neutrinos (TeV–PeV):

• originate from HE hadronic processes.

• travel distances ~ Gpc.

• rich phenomenology for physics beyond the Standard

Model (whose effects might more easily manifest at high-E)

IceCube has seen a flux of high-energy astrophysical neutrinos!
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Which new physics?
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Say that νe , νμ and ντ have different arrival directions.

What could cause this?

• Astrophysics: the high-energy neutrino production

mechanisms are different and directionally-dependent,

or
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Say that νe , νμ and ντ have different arrival directions.

What could cause this?

• Astrophysics: the high-energy neutrino production

mechanisms are different and directionally-dependent,

or

• Fundamental physics: neutrino flavour oscillations are

affected in a directionally-dependent manner.
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Ok, but are they the same?
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We used 7.5 year HESE data to recover arrival directions of flavours.

Equatorial
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If the distributions were isotropic:

Equatorial
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The flavour all-sky-average current dipole anisotropy best fits:

Currently large uncertainties–compatible with isotropy at 1σ.

Equatorial
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Now we use these for… (ongoing work)
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Constraining anisotropy-generating parameters in

beyond-Standard Model physics:

• Lorentz-invariance violation as a mechanism of

anisotropy,
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Now we use these for… (ongoing work)

Bernanda Telalovic, Mauricio Bustamante

Constraining anisotropy-generating parameters in

beyond-Standard Model physics:

• Lorentz-invariance violation as a mechanism of

anisotropy,

• Neutrino–dark matter interactions with flavour-

dependent couplings.
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Questions?

Interested? – come see me at the

poster session!  

Thanks!
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IceCube detection
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Neutrino detected in IceCube as morphology:

A1



HESE dataset
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IceCube HESE 7.5 year event sample – best fit locations (102 events) 

A2



The Flux Model
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The flavour-flux:

The anisotropy measure (power spectrum):

A3
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