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IceCube can detect supernova neutrinos
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[Sukhbold et al. (2015)]

lceCube has sensitivity >100 within the Milky Way


http://doi.org/10.3847/0004-637X/821/1/38

IceCube-Gen2

[IceCube-Gen2 TDR (2023)]
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TODAY
lceCube-Gen2 improves CCSNe detection by:

® Segmented sensors s reduce noise

® More sensors mm) increase sensitivity


https://icecube-gen2.wisc.edu/science/publications/TDR/

Segmented sensors can reduce noise
Requiring local coincidences between PMTs of the same sensor

efficiently reduces sensor noise

[IceCube-Gen2 TDR (2023)]
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Local coincidences can extend the sensitivity to the
entire Milky Way + LMC + SMC


https://arxiv.org/abs/2106.14199
https://icecube-gen2.wisc.edu/science/publications/TDR/

[IceCube-Gen2 TDR (2023)]
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https://icecube-gen2.wisc.edu/science/publications/TDR/

Wavelength shifters improve
photon collection

[Bastian-Querner et al. (2022)]
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http://doi.org/10.3390/s22041385

Standing Accretion Shock Instability (SASI)

Large-scale, convective streams inside a CCSNe during the accretion phase
can cause sloshing

Modulations of the
neutrino signal
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http://doi.org/10.1103/physrevd.90.045032

How well can we observe SASI modulations?
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IceCube-Gen2+WLS covers the entire galaxy

Cumulative galactic CCSNe distribution

from Adams et al. (2013) in [%]
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lceCube-Gen2 + WLS covers 99% of the Galaxy at 50 as
compared to 97% (IceCube-Gen2) and 85% (IlceCube).
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Conclusion

® IceCube-Gen2 has the unigue potential to improve the CCSNe
detection capabilities.

® Wavelength shifters are cost-efficient, low-noise modules that are
ideal for the precision measurement of CCSNe light curves.

® |ceCube-Gen2 with wavelength-shifting modules allows us to detect
this SASI model in 99% of the progenitors in the Milky Way
(compared to 85% of the Milky Way with IceCube alone).

® In the future we want to generalize this study for model-independent
predictions.
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MDOM local coincidences [Lozano Mariscal et al. (202411
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https://arxiv.org/abs/2106.14199

mDOM |Oca| COinCidenceS [Lozano Mariscal et al. (2021)]
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https://arxiv.org/abs/2106.14199

Fast-time features

Error bars for signal TS
TS distribution omitted for visibility
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