
3

FIG. 2: Stokes parameters for the three above-horizon events in the sample considered here.

the resulting CP content for our signals.

FIG. 3: Stokes parameters for event 3985267.

The waveform in Fig. 1 for the remaining event D shows a
strong Hpol, and a correlated Vpol signal. The primary pulse
correlates well with both the above-horizon signals and the in-
version of the 14 reflected CR signals. There is also an excess
of noise evident in the trailing part of the signal, similar to
what is observed in several of the reflected CRs [2], although
in this case it appears more persistent and larger in amplitude.
In Fig. 3 we show the spectro-temporal plot of Stokes param-
eters for this event, with clear detections of Q,U, and V, in-
dicating both a linear and CP component; the CP fraction is
⇠ 10% of the total polarization.

Table II shows parameters for event D under the hypothe-
sis that it is radio emission from a CR air shower, seen either
in reflection from the ice surface, or from a direct air shower
starting along the track from the surface to the payload, al-
though for the former case the polarity is inconsistent. For
the latter case, the only Standard Model (SM) physics origin

we know of for up-going air showers is from the interactions
or decay of a secondary lepton from a neutrino interaction;
however, at these angles, the chord distance through the Earth
most likely excludes neutrinos of the energies that ANITA is
likely to detect in such a process.
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FIG. 4: Geomagnetic correlation of events. The dashed line
shows the prediction for pure geomagnetic Lorentz

force-induced emission.

For a cosmic-ray air shower, the Lorentz force on the rel-
ativistic electron-positron pairs yields a plane of acceleration
in the local shower frame given by sinY = v̂⇥ B̂, where v̂ is
a unit vector giving the shower direction, and B̂ the geomag-
netic field direction. The resulting radiation Poynting vec-
tor, arising primarily from the region near shower Xmax, can
then be extrapolated to the payload location for each event
to determine the predicted field-strength ratio for Vpol to
Hpol. Residual non-vertical components of the Antarctic ge-
omagnetic fields will result in small but correlated Vpol com-


