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Introduction ToO Prioritization for EUSO-SPB2 Results
The Extreme Universe Space Observatory on a Super Pressure Balloon « Source catalog typically contains ~150 ToOs
2 (EUSO-SPB2) searched for ultra high energy cosmic rays and very high « Each night, it is possible for more than 10 of these ToOs to fulfill observability criteria — o
energy (VHE) neutrinos from suborbital space with two telescopes? « CT can only repoint to 4-5 sources each night = ] — :
The Fluorescence Telescope (FT)?* * Strongest/most frequent s\ <7 4 t
* Points down * Production rate G T N ==
* Records fluorescence light from cosmic ray EASs with energies >1EeV contested Supernovae * Rare o e NS
The Cherenkov Telescope (CT)%* * Not every event = * Highest rate of detectable e | H}H
* Points near the Earth’s limb produces neutrinos \ BNS/BH'NS neutrinos>
* Below the limb, follows up on Targets of Opportunity (ToOs) from * Rare - ' mergers s _ The EUSO-SPB2 flew with a live prioritized catalog of potential
: : ) : «  Promising LIGO-Virgo owerful jets : : _
astrophysical transient sources by searching for upwards-going ) — o neutrino sources to point the CT at. On the left: An example of the
Cherenkov emission from PeV-scale extensive air showers (EASs) L5l Flaring bl l0SSES trajectories of ToOs in the EUSO-SPB2 Cherenkov detector field of view
induced by tau neutrinos _ ' g arlngl a_zar orl . Few nearby TDEs before prioritization on May 14, 2023. On the right: the trajectories of
¢ Neutrin d'ett.actuon L e B with jets’:8 ToOs in the EUSO-SPB2 Cherenkov detector field of view after
already coincided prioritization on May 14, 2023. The green circle on each of these plots

* Sub-PeV energies®

Nearby tidal disruption Short- represents the field of view, and the radius represents the altitude

Ground-based Detectors Vs Suborbital and Space-based Detectors _
* At PeV energies, much of the sky « EUSO-SPB2 pioneers a solution to the * Frequent ' events duration
becomes inaccessible to ground-based attenuation problem source of ' | VHE neutrino . .
detectors because of Earth attenuation ¢ Overcomes a restricted field of view cosmic rate similar Future Apphcatlons
effects * Has the ability to respond to alerts of neutrinos? J G burst to TDEs
; : , dmma-rda ursts : ...
potential neutrino alerts throughout * Fewer Y Max'mu‘m ” « Useful application of the many alert systems from successful detectors
detecFablf energy limits * Can be used for various missions aimed at observing VHE neutrinos -
NEeutrinos® including a follow-up balloon mission to EUSO-SPB2

_ « Application to the trajectory of Mini-EUSO®
Horizontal Supernovae outside of the galaxy * Other balloon missions such as PUEQ?®

el - « Satellite missions such as Terzina't and POEMMA??

+ 2.5deg

_ After the software is finalized and documented, it will be open source and
Other transients available via GitHub.

Cherenkov Telescope

The CT utilizes a tilt and rotation system to follow up on ToOs. The CT
achieves a field of view of 6.4 degrees in altitude and 12.8 degrees in
azimuth. The entire payload can be rotated 360 degrees in azimuth and the
CT can be tilted over a range of 15.6 degrees
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(-9.00, 221.58) | (-9.00, 130.12) | (-9.00, 282.20) (-9.00, 81.59) -
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RGB 10710+591 | BL Lacertac | 1ES 17274502 | PKS 0447-439 Steady FRB, FRB 20181119A 6.23 05:30 05:40 06:10 * NU: Jonatan Posligua
(-9.00,335.61) | (-9.00,44.36) | (-9.00,c34.65) (-9.00, 199.47) Password: _ SN II, SN 2023ftg 81.76° 06:10 06:20 06:50
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