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3

The KOTO Experiment is searching for branching ratio of K, — ©°v%, one
of rare decay modes of neutral kaon from 2013 in J-PARC, Japan. In Standard
Model, the branching ratio is estimated as (2.8 = 0.4) x 107!, For rejectiong
K; — 27° one of major backgrounds of K; — n°v¥ more strongly, Photon
veto detector, Inner Barrel is installed, which consists of Pb-Scintillator with
2.8m length and 1.9 diameter. With contribution of Inner Barrel, total radia-
tion length is increased from 13.5X, to 18.5X,,. Using cosmic-ray signal, time
resolution of Inner Barrel is found to be (2.19+0.08) x 10%ps. Also using neu-
tral kaon signal, it is confirmed that Inner Barrel has about 1.5 times better

time resolution than Main Barrel
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1.2 Neutral Kaon System 3
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Figure 1.1: Feynman diagram for K° —K° mixing.
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Figure 1.4: Parameters in CKM matrix according to p and 7 Ref[7]
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Figure 1.5: Unitary Triangle. Ref[7]
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12 Chapter 1. Introduction
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1.5 Inner Barrel 13
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Figure 1.6: Result of measurement of Br(K; — m°v%). Red line means
Grossman-Nir bound which is obtained from measurement of Br(K* — ©*v¥).

Blue long box means SM prediction with error propagation.

A
A

(a) (b)

Figure 1.7: (a) : FCNC in Standard Model, (b) : FCNC in New Physics.
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