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FIG. 11. For a given astrophysical spectral index (x axis)
in the upper panel, the best fit prompt flux (blue line) and
its errors (band at 68% C.L.) from the profile likelihood scan
are obtained. The bottom panel shows the range of allowed
region of the index parameter from the full fit.

down-going prompt neutrinos will be accompanied by
muons which will cause the event to be rejected. This
will show up as a change in the zenith angle distribution,
with down-going events suppressed, in contrast to the
astrophysical component, which will remain isotropic.

The presence of very high energy events (∼1 PeV) in
the downward region favors the astrophysical component
over the prompt component. It should be noted that the
presence of the cosmic-ray knee introduces a kink into
the prompt component spectrum. As Fig. 12 shows,
at energies above a few hundred TeV, this kink further
reduces the prompt component.

Since the fit results for the conventional components
are not influenced by the prompt or astrophysical com-
ponents, we obtain the conventional νe spectrum inde-
pendent of assumptions about the other components. A
separate fit is performed by introducing conventional νe
components divided into four true energy ranges while
keeping all of the other components unchanged. The re-
sulting best-fit normalizations in each range produce the
neutrino fluxes as shown in Fig. 12 and Table III. The
fit finds good agreement with models of the conventional
νe flux. The other components in the fit show consistent
values when compared to the previous baseline fit.

The relatively high conventional νe flux normalization
measured in the first fit can be further examined by vary-
ing the relative contribution from π and K to the con-
ventional neutrino fluxes. In a third fit, we introduce an
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FIG. 12. The atmospheric νe flux result (shown as red filled
triangles). Markers indicate the IceCube measurements of
the atmospheric neutrino flux while lines show the theoreti-
cal models. The black circles and the blue band come from
the through-going upward νµ analyses [3, 4]. The open tri-
angles show the νe measurement with the IceCube-DeepCore
dataset [2]. The magenta band shows the modified ERS pre-
diction.

TABLE III. The results of the binned (‘second’) fit to the νe
flux for an E−2 spectrum, in four energy bins.

log10 E
min
ν −log10 E

max
ν ⟨Eν⟩(GeV) E2

νΦν(GeV cm−2s−1sr−1)

2.0 − 2.5 270 (1.0± 0.9) × 10−5

2.5 − 3.0 590 (7.6± 1.9) × 10−6

3.0 − 4.0 2.5 × 103 (6.4± 2.6) × 10−7

4.0 − 5.0 20.7 × 103 (3.5± 3.3) × 10−8

extra fit parameter (ξ) which modifies the K contribu-
tions in Eq. 7 and in Eq. 8 simultaneously.

Φνµ(ξ) = C ·E−2.65
νµ

· (wπ + ξ · wK) (7)

Φνe(ξ) = C′ ·E−2.65
νe · ξ · wK′ (8)

A value of ξ = 1 corresponds to the standard expec-
tations based on the modified Honda model and a value
of ξ > 1 corresponds to increased kaon production. As
the conventional νµ and νe flux normalizations are fixed
to the baseline model, ξ probes the deviations from the
model due to relative K contribution. The νe normaliza-
tion C′ and the kaon weight wK′ are fixed at the Honda
flux. For the νµ part, while the change in ξ corresponds
to a change in shape of the energy distribution, the total
number of νµ events is fixed to the baseline expectation


