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KOTO Experiment

Opp

ECP violating decay

Searchfor K; — 7

: ;=) Sensitive to new physics
: Highly suppressed in SM (BR:3.0 x 107'):

: Small theoretical uncertainties (2%)

Signal
m0— 2y: @ Csl caloriemeter
nothing : @ other detectors




Hadron-cluster background
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Background estimation (2015 data)

interaction length ~ 40cm
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Downstream

Background source # of events
Largest contribution
KL — n'n ﬂ 0.05 £ 0.02
K, =217 0.02 = 0.02 Should be suppressed
other source 0.11 £ 0.04



Hadron-cluster background
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Data Samples

Used data taken in 2019 run
Gamma Sample

y Used K; — 372" decay (BR: 19.52%)
Neutron Sample

» Used special run data as a neutron samples
—_Enhance the neutron events by placing Al plate
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Special run setup

Physics data
=== Special run data
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Timing Calculation (1)

Event Display of the Csl calorimeter
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Calculate channel timing

l

Calculate cluster timing (used in analysis)
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Timing Calculation (2)

Cluster Timing (MPPC)

Used 2 methods _ _
Event Display of the Csl calorimeter

= Max energy channel timing (73, ="*")

= Energy weighted timing (77crey Weighted)

(only for E>10 MeV channels)

Cluster Timing (PMT)
= Energy Weighted Timing

__ 7Max Energy
) ATME - TMPPC B TPMT
_ 7Enegy Weighted
) ATEW - TMPPC TPMT



Performance of AT Cut

Max ATy, distribution(ATy , = TEnerey Weighted _ )
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ATrange: AT:25ns< AT <31.05ns
gamma efficiency = 89.9%

hadron-cluster background is suppressed to (2.1+0.1)%
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Hadron-cluster efficiency
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Efficiency of AT cut

By changing the higher threshold of AT, efficiency (y, hadron-cluster) are calculated

efﬁmency (log)

o

gamma efficiency

Alyg =

Alg . =

Max Energy
T\ippc govi,

Enegy Weighted
T\tppc ~ Ipmr

Energy weighted timing (A7, ) has better performance

than maximum energy channel timing
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Correlation (Pulse Shape Related Cut)

Correlation btw. AT cut and other neutron cut
Pulse Shape Cut : Fourier Pulse Shape Discriminator (FPSD)

Waveform _ .
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Correlation (FPSDvs AT)

Any correlation btw. FPSD vs AT ?

Apply FPSD cut

AT (w/o FPSD cut) / ‘ AT (w/ FPSD cut)
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p Performance of AT
Hadron-cluster background is suppressed to 2.1%
(w/90% gamma efficiency)
Energy weighted timing has better performance than
maximum energy channel timing.

p Correlation btw. pulse shape cutvs AT
Correlation can be seen but enough small.

13



N/S Ratio

__By changing the higher threshold of AT, N/S ratio is calculated.

==

3

2

28 30 32 34 36 38 40 42 44 46

higher threshold of AT (ns)

N/S
(neutron efficiency/gamma efficiency

ATM.E. — TMPPC Maximum Energy — TPMT
ATy w = Typpc Enegy Weighted — Tpp7 (MPPC channel energy > 10MeV)
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