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Abstract: The IceCube neutrino telescope at the South Pole has 
measured the atmospheric muon neutrino spectrum as a function of 
zenith angle and energy. Using IceCube’s full detector configuration 
we have performed searches for eV- scale sterile neutrinos. Such a 
sterile neutrino, motivated by the anomalies in short-baseline 
experiments, is expected to have a significant effect on the 𝑣̅μ 
survival probability due to matter induced resonant effects for 
energies of order 1 TeV. This effect makes this search unique and 
sensitive to small sterile mixings. We will present results obtained 
using up-going muon neutrinos taken with one year of full detector 
and one year of partial detector configurations.

Figure 1: Upper (middle) panels shows the neutrino (antineutrino) 
disappearance probability for the best fit 3+1 model. Lower panel 
shows the effect in reconstructed observables when adding 
neutrino and antineutrino contributions.

Figure 2: Reconstructed energy distribution of the 
sample compared to the no-sterile hypothesis.
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Figure 3: Relation between reconstructed energy and 
true neutrino energy.

Figure 4: The statistical-only pulls (shape+rate 
analysis) for the no-sterile hypothesis. 

Figure 5: Results from the blind shape only analysis, 
final shape+rate analysis using IC86 are shown as well 
as from a partial detector configuration with 59 strings 
(IC59).

Figure 6: Results of the IC86 sterile neutrino analysis at 90% (99%) 
C.L. in the upper (lower) panel compared with other null 
disappearance results. Also, 99% C.L. allowed region from global fit 
to appearance experiments including MiniBooNE and LSND are 
shown. In Kopp et al. |Ue4|2 = 0.023 and in Collin et al. |Ue4|2 = 0.023.

Table 1: Summary of systematic parameters 
considered in the analysis.

Relationship between the angles and the effective short baseline 
disappearance amplitudes. Terms underline in red are constrain by 
this analysis, those in green by νe  disappearance experiments, e.g. 
reactor. In blue by appearance experiments, e.g. LSND/MB.
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