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Introduction

The ANITA collaboration has reported two mysterious up-going radio pulses
in the Antarctica. The background is ∼ 10−2.

SM (BSM) explanations in terms of high-energy particle showers are in
tension with ANITA, IceCube and Auger (IceCube and Auger).

The events were assigned a cosmic ray origin due to their horizontal
polarization. What if horizontal polarization comes from reflection?

J. M. Cline, C. Gross and W. Xue, arXiv:1904.13396 [hep-ph]
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What if the events are reflected?

We assume an incident isotropic flux, linearly polarized with random polarization
angles and a given degree of polarization Pi [colour].
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What if the events are reflected?
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Where do the events come from?

1 The source must generate an isotropic flux of impulsive, linearly polarized
radio signals.

2 To avoid tensions with IceCube and Auger, the production process must not
involve high-energy particle cascades.

What about axion-photon conversion of an ALP burst in the Earth magnetic field
B⊕?
In the Earth ionosphere,∂2z +ω2+
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ma ∼ ωp =⇒ resonant conversion (∼ solar ν MSW).
The ALP masses allowed by ANITA (ma . 10−7 eV) typically resonate in the Earth
ionosphere.
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A possible source: ALP-photon conversion
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A possible source: ALP-photon conversion

If we numerically solve the equations of motion,

Generically, you expect two radio pulses with different degrees of coherence.

For more phenomenological differences among the pulses, come to my poster tomorrow!
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A possible source: ALP-photon conversion
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Conclusions

An isotropic, linearly polarized flux of radio pulses can generate ANITA’s
anomalous events via reflection close to θBrewster, explaining their
directionality and polarization state.
This flux can be resonantly produced in the ionosphere via the interaction of
an ALP burst with the Earth magnetic field:

• No bounds from IceCube and Auger, since this involves very soft physics
∼ O(10−7 eV).

• Very predictive and readily testable scenario: non-horizontal events far
from θBrewster, and doubled events with lower coherence are predicted.

Ivan Esteban, arXiv:1905.10372
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Backup
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