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1. KOTO experlmen 7S e Photograph of NewUCV Image of detection area
0. - — - Scintillator film was covered w1th Al mylar QQQ
KOTO aims to search for K; — n-vv decay at J- PARC
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- Used 14PMTs ~ 080
Direct CP-violating process

(7 PMTs per 51de)

Rare : By (K, — n'viv) =3 x 107!
Clean : Theoretical uncertainty ~ 2%

= Good probe to search for New Physics
KOTO detector

. Due t0 ’large attenuation of the hght propagatmg inside
0.2-mmT scintillator, 1t’s hard to get enough light yield

+ Collect the light escaping from the scmtlllator
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0.2 mmT Scintillator Film(BC400)

4, Performance evaluation
e Evaluated performance of NewUCV with Special Data in 2024
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Rare decay search = Fight against background
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e Latest result (KOTO2021): Best upper limit

%KOTOZOZI < 21 X 1()_9 at 90% CL(Prehmlnary)
See the slides by J. Redeker (18th July)

e One of main backgrounds : K= decay
K* = 7%* Flux./Fluxg = 6(107)
Ist, 2nd Collimator

Target Move taggers to

Proton beam core

OFF CLOSED

- Magnet OFF + Plug CLOSED -> Enhance u, r, e

i . .
* K™ 1s ge.znerated at 2nd Colhl:nator | . Trigger : coincidence of taggers -> Tag MIPs
with charge exchange interaction

o It will mimic K, — 7w signal if e™is not detected 5. Result (2024 data

e Installed a charged particle detector — " Light yiec — nefhiciency 1
(Upstream Charged Veto (UCV)) iRl oTeeh! YA N n 0
N 10—2-2%
Suppress K+ background by directly detecting K+ ey
3. Upgrade of UCY DRy ——
e Installed NewUCV 1n 2023 _ . :l i (’7 ke 10 A 0.4 MIP)
UCV (2021) NewUCV Sum ofmh:gshizto y215613(01 Esormez;sclio ch [p. e] e Threshold [MIP]
= . Performance at dlfferent tagging positions
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160 mm

0.2 mmT scinti. film .
Material | 0> mmT 1 @ 2 | @ .
scintillating fiber 12 4mT Al mylar | == Confirmed the uniformity of performance

Readout | MPPCs heatasiil 6. Conclusion

tolerant PMls e Installed new version of UCV 1n 2023
e Evaluated the performance using 2024 beam data
Inefficiency] 7.8 % More < 1% -> Achieved 5 x 10~ inefficiency (<<1%)

sensiave e Expect to eliminate K+ background




