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• 11 129 PMTs

• 50 000 tons

• 1000 m overburden

• +200 researchers (>10 in French group)
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SK physics reach
Baryon number

violation

֜World’s most stringent
limit on 𝒏 → ഥ𝒏 oscillation
PRD 103, 012008 (2021)

PRD 106, 072003 (2022)

֜World’s most stringent
limit on 𝒑 → 𝝁+𝑲𝟎 decay

PRL 130, 031802 (2023)

֜World’s most stringent limit
on cosmic-ray boosted DM

Gd 
improv. 

BG reject.

https://doi.org/10.1103/PhysRevD.103.012008
https://doi.org/10.1103/PhysRevD.106.072003
https://doi.org/10.1103/PhysRevLett.130.031802


PRD 109, 072014 (2024)

SK physics reach

֜ CP-violation SK~T2K  

֜ Normal Ordering preferred at ~2σ

Gd 
allows
𝝂/ത𝝂 split

https://link.aps.org/doi/10.1103/PhysRevD.109.072014


Universe expension

Φ𝐷𝑆𝑁𝐵 = න𝑅𝑆𝑁(𝑧) × 𝐹(𝐸𝜈 1 + 𝑧 ) ×
𝑐 d𝑧

𝐻0 Ω𝑀(1 + 𝑧)3+ΩΛ
Supernova 
formation rate

Neutrinos emitted
per supernova

Φ𝐷𝑆𝑁𝐵(𝐸𝜈) =

~1.5 years
0.01% Gd

~8 years ∅ Gd

SK physics reach

֜World’s best limit
for DSNB search

ApJL 951 L27 (2023)

• SN energy = 99% ν

• Local SN very rare 

• DSNB constant 

• Constrains on star formation

https://iopscience.iop.org/article/10.3847/2041-8213/acdc9e
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֜ SK-Gd & HK are the pioneer experiments

• SN energy = 99% ν

• Local SN very rare

• DSNB constant 

• Constrains on star formation

• HK sensitive to Andromeda SN

• DSNB spectrum measured by HK

• Low energy → probe older star

SK physics reach



Thank you very much !

Lorenzo PERISSE


