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» Super-Kamiokande (SK) is a neutrino experiment located in the Kamioka
mine, about 1 km under Mt. lke (lkenoyama), in Kamioka-cho (Japan).
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» 50 ktons water Cerenkov detector, operated since 1996.

» Gadolinium (Gd) was loaded in the water at a concentration of 0.01% in 2020,
and increased to 0.03% in 2022. This allows to improve the detectability of
neutron capture, as Gd has the highest neutron capture cross-section among
stable nuclei on Earth.
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» The main goal of the gadolinium loading is to reduce the background (BG)
affecting the Diffuse Supernova Neutrinos Background detection using the
delayed coincidence of the inverse 5 decay reaction (IBD).

ity of the neutron is also useful for the detection of
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ot Observatori i ¢ IBD: ~ 90% of SN v interactions in the detector. Delayed coincidence.

o ES: ~ 5% of SN v interactions in the detector. Keep v's direction.

- 50% captures on

"1 Gd @0.01% conc. ‘ With the presence of gadolinium in the detector, we can tag IBD interactions.
! Thanks to this two main improvements can be achieved:

— The ES interactions keep the SN direction information, by improving the
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sample, giving a clear signature of a SN burst.

Percentage of Gd by mass in Water
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a range up to the SMC

» The direction reconstruction has a resolution of 3.68 -

» Super-Kamiokande is ready to detect the next galactic/nearby supernova with

- 0.04° @10kpc

» Detection alarm can be send within 1.5 minutes after the burst arrival.
We are working to improve this, aiming to reach < 1 minute
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