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What about sterile neutrinos?

[modified from J.S. Diaz and V.A. Kostelecky, Phys.Lett. B700, 25 (2011)]
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Sterile neutrinos and IceCube
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IceCube results soon! Stay tuned
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Standard three flavor expectation
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I Different initial flavor hypotheses: pion decay (1 : 2 : 0), rapid
muon energy loss (0 : 1 : 0), neutron decay (1 : 0 : 0), exotic
tau (0 : 0 : 1).

I Regions sizes given by the uncertainty in the mixing angles.
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Official IceCube flavor ratio results

I IceCube has recently measured the astrophysical flavor ratio.
I Both analysis are compatible with (1:1:1) at a 1σ level.
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Phys. Rev. Lett. 114, 171102 (2015) https://indico.in2p3.fr/event/10819/
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It’s complicated
I The flavor ratio best fit strongly depends on the analysis

energy range, spectral index, spectral cut off, background
estimation. Is it a power law?

I The track-cascade mis-ID is very important.

Palomarez-Ruiz et al. arXiv:1502.02649
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?
I More statistics is needed to precisely measure the astrophysical

flavor ratio (Gen-2?).
I What are the allowed regions on the flavor triangle in the

presence of new physics?
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Introducing new physics

The new total propagation Hamiltonian

H =
1
2E

U†M2U +
∑
n

(
E

Λn

)n

Ũ†nOnŨn

I We study n = 0 and n = 1 terms. (in this talk only n = 0)
I We assume that total decoherence still holds in the presence of

the new operators.
I We assume anarchic sampling on the new physics mixing

matrices

dŨn = ds̃2
12 ∧ dc̃4

13 ∧ ds̃2
23 ∧ d δ̃
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Flavor triangle in the presence of new physics

O0 ∼ O(10−23GeV) O0 ∼ O(10−26GeV) O0 ∼ O(10−29GeV)
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I Best bounds on this operators from SK/IceCube at
O(10−23GeV). SuperKamiokande Phys.Rev. D91 (5) (2015) 052003.; IceCube, Phys.Rev.

D82 (2010) 112003; Kostelecky et al. Rev. Mod. Phys. 83 (2011) 11-31 [arXiv:0801.0287]

I @O(10−29GeV ) mass term uncertainties dominate.
I ντ dominated region not accessible even under new physics in

propagation.
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Closing remarks

I More details in poster and paper!
I We have presented the reach of new physics scenarios in the

astrophysical flavor ratio under the presence of LV/CPT-like
scenarios.

I Precise measurement of the flavor ration can put strong
constrains on Oi ; in particular LV/CPT operators.

I More data is needed! Meanwhile, we hope for non standard
flavor ratio.

I Also stay tune for the new νµ IceCube disappearance result!!!

Thanks!


