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Experimental search for KL= m7Ov v
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KOTO experiment

. Study of KL= 7%y v @J-PARC 30GeV Main Ring.
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Experimental principle

Ki—=mTOv v decay

Neutral beam line

target

a

proton

‘2 v +Nothing+P¢

Assuming 2y from 79,
Calculate z vertex.

M2(0)=2E1E>(1-cos 6)

Calculate 79 transverse momentum

Rec. Pt




KOTO detector
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Data Accumulation History
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2010-18 data analysis

- Preliminary results at Kaon conference in
September 2019

- Post-unblind analysis
- FInal results



Preliminary results at Kaon 2019

Rec. 9% Pt (MeV/c)

-Determined selection criteria and opened signal box in Aug. 2019.

-Observed 4 candidate events inside the signal box
-Reported @ Kaon2019
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Post-unblind analysis

. NO change In cuts

. Found an error In timing parameters.
4—3 events by fixing It.

. Found two new background sources, and
updated background estimation.



Halo KL—27Y

Backgrounds found in post-unblind analysis
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0.81 inside the signal region

Ki i n th e bea m 0 E_l(.aﬂ)l;o.ls 0.04 10,03

Backgrounds found in post-unblind analysis =

1.09410.15

including signal region
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The Final results of 2016-2018 data analysis

PHYSICAL REVIEW LETTERS 126, 121801 (2021)
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2019-2021 data analysis

- Detector upgrade
- Further Background rejection
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DeteCtOr upg rade / + Downstream charged veto(DCV) \
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Calorimeter’'s both read out

Calorimeter upgrade

to suppress the hadronic background R e e
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Downstream charged veto (DCV)

to suppress KL—r+m-n° background
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Upstream charged veto(UCV) _I

K+
To veto K* In beam

. Prototype (installed in 2020) . New UCV (Updated in 2021)
. Plate with 1-mm square scintillating fibers . Plate with 0.5-mm square scintillating fibers read
read out by MPPC out by MPPC
. 30% Inefficiency due to a limited coverage, . Fully cover beam, tilt detector, and put MPPC

Insensitive region, and irradiation effect. far from beam.




The performance of new UCV

Csl calorimeter

TS ﬂol+1/ Vv
1st collimator sweeping 2" collimator "
Absorber magnet / :
Au targee\ _\
I
30 GeV/c _ T
proton

. Can correct enough K* — 72" samples to
evaluate efficiency in a short time

. With turning off the sweeping magnet in the
beam line

. Achieved 95% efficiency with 5% accidental loss
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Reduction against halo KL—27r

CSI calorimeter
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+ Shower shape consistency
- Likelihood Ratio

- MVA using the reconstructed kinematic variables

Reduce halo KL—=2y by a factor of ~15,
while signal efficiency = 90%
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Prospect

2016-2018

Data taken In<-
2019-2021

Run81
Run82

Data Accumulation

Run8b5 Prototype UCV
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Rungo l New UCV
I
Run87
0 7.5 15 22.5 30

P.O.T

Both-readout on Csl

. Rough estimation of the single event sensitivity for Run81-87 1s 5x10-10

. Physics data taking will be resumed from fall (winter) of 2022 with a higher
intensity beam (~100 KW) after the MR power supply upgrade.



Summary

. The KOTO experiment studies the KL= m7O%v v decay
. Results of the 2016-2018 analysis has been published
. The single event sensitivity is 7.2x10-10

. 3 observed events Is consistent with the estimated 1.22+0.26
pbackground events

. KOTO will continue to take data and improve sensitivity by reducing
background events with new detectors and improved analysis methods.
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