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Cosmic-ray muons that enter the Super-Kamiokande detector cause hadronic showers, and the showers can produce radioactive isotopes out of 160
via spallation. The produced neutrons and isotopes are major background sources for MeV-scale neutrino analysis and searches for rare events.

Observations in Super-Kamiokande have been performed using ultra-pure water, and gadolinium was introduced into the water to improve the detection
efficiency of neutrons and suppress the background due to radioactivities and PMT dark noises. In this study, we analyzed data for about one year after
the gadolinium loading and measured the cosmogenic neutron production yield. The results will be presented in this poster.

1. Introduction 3. Event selection
1.1. Super-Kamiokande (SK) 3.1. Cosmic-ray muon
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3.2. Neutron capture event
1.2. SK-Gd experiment Neutron capture events are selected with two variables: Nso and L.
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2. Cosmogenic neutron production
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* Cosmic-ray muons flying into SK with a frequency of ~2 Hz. o 35 us

* The average energy is 258 GeV (calculated with MUSIC).
 Muons induce showers, which break 19O and produce neutrons.
* Neutrons are thermalized and captured on Gd in ~116 us.

5. Neutron production yield
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e Super-Kamiokande gadolinium (SK-Gd) experiment had been started with Gd dissolved to SK since Aug. 2020.
 The cosmogenic neutron production yield was measured with SK-Gd data from Sep. 2020 to Sep. 2021.

2.81 = 0.06 (stat.) = 0.18 (syst.) X 104 p-'g-'cm—2
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