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Ultra-clean theoretical
calculation

Deviation → Evidence for
new physics

The experiment

OBJECTIVE
Search for the rare decay: K_L → π⁰ ν ν̄

 A flavor-changing neutral
current process

Highly suppressed in the
Standard Model

Sensitive to new physics
(e.g., CP violation, SUSY)

WHY IS IT IMPORTANT?
SM prediction: BR(K_L → π⁰ ν ν̄) ~ 3 × 10⁻¹¹

KOTO is a leading experiment in precision kaon physics
A signal would indicate violation of the Standard Model
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Experimental setup
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Coincidence
between pulse

and PMT signals



PMT0

PMT0



Gain of PMT0 vs HV



Gain of the PMTs
PMT Gain Uncertainty (±) HV (V)

PMT0 9.1 × 10⁶ 1 × 10⁵ 2000

PMT1 9.64 × 10⁶ 9 × 10⁴ 2100

PMT2 9.18 × 10⁶ 9 × 10⁴ 2100

PMT3 8.93 × 10⁶ 9 × 10⁴ 2100

PMT4 2.11 × 10⁷ 3 × 10⁵ 2300

PMT5 2.05 × 10⁷ 2 × 10⁵ 2200

PMT6 1.20 × 10⁷ 2 × 10⁵ 2200

PMT7 1.30 × 10⁷ 1 × 10⁵ 2300



Setup with radioactive sourceScintillator +
SiPM = trigger

Radioactive
source

Signal of radioactive source
 from Scintillator + SiPM



Photoelectron
peak
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Setting μ μ error

Side sx 8cm 16,6 0,2

Side sx
18cm

15,2 0,1

Side sx 0cm 13,8 0,1

Center 8cm 17,4 0,1

Center 0cm 15,6 0,1

Center 18cm 15,8 0,1

Side dx 0cm 15,2 0,1

Side dx 8cm 14,5 0,1

Side dx 18
cm

14,8 0,2

RESULTS
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