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Supernova Early Alerts at Super-Kamiokande (SK) HP-Fitter Results (Preliminary®)

 The detection of supernova (SN) burst neutrinos provide early + HP-sphere and smoothing parameters were optimized.
alert of a nearby core-collapse supernova.

* Speed and pointing accuracy vital for early multi-messenger
observation of SBO.
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* Major upgrades to Super-Kamiokande SN alert, “SNWatch”
* (Gd-loading i1n detector water volume. NSIDE=64, 49152 pixels
» SN burst hardware and SNWatch analysis (see Poster #105).
 New automated alert generation on GCN!.

NSIDE=128, 196608 pixels

* Improved SN direction finding and pointing.

New SN Direction Reconstruction, “HP-fitter” S NSIDE=125, SIGHA=0.1

 Direction reconstruction from SN burst event directions at SK.

» IBD and O-16 event directions nearly isotropic. * Gaussian width
from “SIGMA”

 Electron elastic scatter (ES) forward peaked around SN .
neutrino flux direction, d determines I55 peak
> TSN SNR and width.
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SN Neutrino interactions in Super-Kamiokande
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well defined ES-peak.
 ES-peak centroid at pixel with
max amplitude.

* Direction of max pixel = 62(/),5,\,.

* Novel HP-fitter gives fast and accurate pointing info
for Super-Kamiokande SN alert.

 Now integrated into SNWatch.

* Shorter lag between burst detection and alert with
pointing info improves chance of multi-messenger
observation of SBO.

* Astronomers should review SN alert response plans
based on new SNWatch capabilities.
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XXX] | . | C f . h . d A. The simulated burst events and results in this presentation were all based on the Nakazatol SN model (Z=0.02, 20 Mg, t_revival=200ms) with MSW
nternationa onference on Neutrino P ySICS an oscillations assuming normal mass ordering (NMO) generated using a Geant4-based SK simulation.

Astrophysics (Neutrino 2024) Milano, Italy, June 2024. B. Paper in preparation.
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