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Photon Angle Sampling calorimeter

® Detailed measurement of shower profile

o KOTO
e Measurement of Br(K, — ') performing at J-PARC
e Highly suppressed process expected to be 3 X 1011

e Exceptionally small theoretical uncertainty

® Accessible to the high energy scale O(100TeV)




Event reconstruction
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With an assumption of ' decay on the beam axis
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Rec. 1’ P (MeV/c)

Single Event Sensitivity: 8.7 x 101
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< 1.1GeV/c K beam
Kaonic nuclei

< 2GeV/c K beam
= hypernuclei

pu—>e conversion

Expand research programs at the

Hadron Experimental Facility to explore
Origin & Evolution of Matter more deeply

| 30GeV p beam
| hadron physics

high-intensity and high-resolution © beam
super-precision A hypernuclear spectroscopy [
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Peak K, momentum : 1.4 GeV/c (KOTO) — 3 GeV/c (KOTO lI)

Possible to use longer decay volume (2 m — 12 m)
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Larger diameter calorimeter (2 m — 3 m)
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P =3 GeV/c

Beam hole : 20 cm X 20 cm

Om 3m ©6.5m 15m 20m

H. Nanjo @ HEF-ex 2024

3X107s data taking with 100 kW Beam: 35 SM event (S/B=0.9)
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Off-axis decay

Signal event Halo Kaon (K; = yy)

K;

Halo Kaon: Small fraction of KL scattered at the beamline and entered
the detector apart from the beam axis

We can require the consistency of the decay vertex
from energy measurement and angle measurement
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Pb(1mm)+Scin.(5mm)

525

N in Y-axis
Pb

Aline in X-axis
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GEANT4 simulates the energy deposit in each module
For training: 0 < ¢ < 27, 0 < 6 < 50"

For testing: 0 < ¢ < 27, given @
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- eXtreme Gradient Boosting (XGBoost)
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- Boosting (Decision tree)

- High performance and fast training
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Angle reconstruction
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Angular Resolution

Training sample statistics

The number of training events (k)

Energy Dependency
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Needs more training samples for narrower strips
We need not full length for angle measurement
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WiFiber Configurdiian
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Module fabrication
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Test with positron beam

5 "?‘:};g Research Center for ELectron PHoton Science (ELPH),
“=*" Tohoku University @Sendai city

!!!!!!!!!!

1.3 GeV Electron synchrotron
Available 0.1~0.8 GeV/c e™

200 MeV/c: 0, 20 degrees

400 MeV/c: 0, 10, 20 degrees
600 MeV/c: 0O, 10, 20, 30 degrees
800 MeV/c: 0, 10, 20, 30 degrees

1 (7cmX7cmX30cm) 100~200k events for each setup

16ch/layer
12 layers/direction
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Performance test

B Trigger counter(16X16, t=5) /] /|
B Fiber tracker (16X16,Tmm-sq)
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Performance test

397
22
317

L
3! ~",\”u\ )

76
140

AH
YR

'S

|

4

810

150

15



Performance test
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Performance test
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Summary

e KOTO
e Aiming to measure the Br(K; — 71'01/17)

® Promising channel to access the new physics beyond the standard model

e PAScal
® Fine-segmented sampling calorimeter
® XGboost for the angle reconstruction
® Angular resolution will be given by the strip width and deepness of the training.
e Suppress sampling fluctuation with Scintillating Fibers + W plates

e Performance test with positron beam has been performed

® We start to analyze them

20






Response to the cosmic ray
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Halo KL (K; — 7y decay)
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