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e Direct CP violation

* Flavor Changing Neutral Current
« EEBIDSIELE ~3x101

— small theoretical uncertainty: ~1%

- Sensitive to New Physics
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 Direct CP violation

* Flavor Changing Neutral Current
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— small theoretical uncertainty: ~1%
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Analysis Outline
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Analysis Outline

Background Estimation

Number of Background Events
& MC simulation & control samples

Single Event Sensitivity

K, flux

< normalization mode analysis (K; — 2w
Signal Acceptance

& MC simulation (K; = mlvv)

°)

After fixing all the analysis configuration
—> open signal box
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Background Sources

i 1__1 signal box

blinded region

@ K, Decays
@ Hadron Cluster Background

@ Upstream-z° Background
@ CV-y Background
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K, Decays
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Backgroun
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Background Sources Upstream-z° Backgrounc
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Background Sources CV-n Background
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Result of 2015 Data Analysis



Summary of Physics Data Reduction

Selection Criteria number of remaining events
triggered events y;,omatical selection ~ 4-31x10°
/two-cluster ) 8.74 x 108
trigger-related cuts 2.50 x 108

photon selection cuts 1.75 x 108

\ kinematic cuts ) 3.59 x 10/

veto cuts 3.83 x 104
(shape-related cuts 1 347

NG

further BG suppression
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Summary of Background Estimation

Observed
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Opening Signal Box
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Summary

e KOTOEER 2015 T —4 TR
BR(K; — m’vv) < 3.0 x 10 (90% C.L.)
S 1TEER (KEKPS E391a) M iREkL1= EIR{EX 1 #MTE#T

~ M5 DKOTORER ~

O 2016F LIED T—3% B R fEHT £
V T—RAEM015F DN 25215 DH RIAH

O background rejection 5RAEIZ ] [T1-#&% HH 551558
vV HhaA—=Z®D 7w T4 L—F (Hadron Cluster BG)
v Fiveto EBHIZDEA (K —a* 7~ a°)

O EREREMRLICAITI-BTFEEIDTYITIL—F
v OERETORIEICKAEREREER L

2018/11/1



2018/11/1

1810.09655v1 [hep-ex] 23 Oct 2018

arxiv

arXiv:1810.09655 submitted for publication (2018.0ct.23)
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A search for the rare decay K, — 7°v7 was performed. With the data collected in 2015, corre-
sponding to 2.2x 10" protons on target, a single event sensitivity of (1.3040.01sgat. +0.14gys. ) x 1079
was achieved and no candidate events were observed. We set an upper limit of 3.0 x 10~? for the
branching fraction of Ky, —7v# at the 90% confidence level (C.L.), which improved the previous
limit by almost an order of magnitude. An upper limit for K, —7°X° was also set as 2.4 x 107

at the 90% C.L., where X° is an invisible boson with a mass of 135 MeV /c?.

PACS numbers: 13.20.Eb, 11.30.Er, 12.15.Hh

Introduction. The K, —n%7 decay is a CP-violating
process and is highly suppressed in the Standard Model
(SM) due to the s — d flavor-changing neutral current
transition [1, 2]. The branching fraction for this decay
can be accurately calculated, and is one of the most sensi-
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where X? is an invisible light boson. The upper limit for
this decay was set, for the first time in [19], as 3.7 x 1078
(90% C.L.) for the X° mass of 135 MeV /c2.
Ezperimental methods and apparatus. A 30-GeV pro-
ton beam extracted from the J-PARC Main Ring with
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