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Neutrino air showers at Auger [1]

* Classes of ultra-high energy (UHE; > 0.1 EeV) neutrino events:
* Down-going (DG) all-flavor

* Interact deep in the atmosphere
> Induced air showers (all-flavor NC or v _CC interaction) reach
surface with large electromagnetic (EM) particle fraction

 Earth-skimming (ES) v_

* Interact most likely inside the Earth, producing t leptons (CC
interaction), inducing air showers when decaying close to the surface

> Also large fractions of EM particles

* Highly inclined cosmic-ray (CR) induced showers have very small
fractions of electromagnetic particles at the surface

= We search for inclined showers (zenith angle > 60°) with
significant electromagnetic components.
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Ultra-high energy neutrino searches |1, 2]
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Combining binary black hole (BBH) mergers and follow-up
search for neutrinos

Search properties Combined limit on universal source luminosity

* Automatic follow-up search routine e Assuming E-2 spectrum
e 2 search periods: starting at ¢ (time of merger),
lasting 1 and 60 days

 Parameters considered for each source s:
» Directional localization probability P .in

* Direction: 90% C.L. most probable localization equatorial healpix pixels p
region (£2,)) * Luminosity distance PDF for each healpix
* All BBH merger events published by LIGO/Virgo pixel p: TT
» Transient catalogues GWTC-1 (01+02) [3], » Time-dependent effective area (local zenith
GWTC-2 (0O3a) [4] angle + time — healpix pixel p)

* O3b open public alerts [5]
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