Detecting EeV tau neutrinos at PeV energies with lceCube |
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What it means for GZK detectlon

Secondary v, flux X

E,(dy) AAE141220 G/ZK neutrinos are produced in the interactions

E,®, (90% CL UL) @ ANITAreported 2 anomalous events seemingly emerging at | of >1019 eV cosmic-rays with CMB photons. This | Fotal expected
‘l [ceCube Astrophysical angles steeper than 30 degrees below the horizon with \ undetected GZK flux should be isotropic at sanal evonts: 270
‘ (HESE © years) energies 6(1) EeV assuming a v, interpretation [1]. f||  Earth.Butsearches have been limited to small |
@ EeV neutrinos traveling through Earth have a mean | solid angles, specifically looking for Earth-

skimming neutrinos, where the probability of
detecting a tau after a single neutrino
interaction in Earth is optimized.

interaction length of ©(100) km [2.3]. The © has a significantly ‘i
short lifetime causing it to decay before losing too much ‘
energy. This implies a secondary flux of v, [4] that can be
detected by IceCube.
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limit (maroon arrow) on the time-integrated incident EeV flux. |
We find it to be in severe tension with the required Standard
‘ Model flux to produce the ANITA event (blue X) integrated

107 over the same time period and in the same direction.
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Expected distribution of events from GZK neutrinos at ’
lceCube, with 10 years of data. We propagate a
model-independent fit from [5] assuming a cosmic-ray
composition that is dominated by protons. The Earth-
skimming contribution represents only about one third

of the total expectation. The majority of events are
, expected at around 10 PeV in true neutrino energy.
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