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Flavour changing neutral currents and new physics

● Flavor-changing neutral currents q →q’ 𝜈𝜈 transitions in SM occur at loop level only
● Rare, theoretically clean processes, sensitive to 3rd generation couplings
● KL→𝜋0𝜈𝜈  is a rare clean direct CP violation probe of the height of the unitarity triangle.
● Many new physics extensions, including dark matter
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Experimental status
● Evidence for B+ →K+ 𝜈𝜈   by 

Belle II and observation of 
K+→𝜋+𝜈𝜈 by NA62 

● Both measurements are 
somewhat above SM.

● KOTO will reach below 10-10
 

sensitivity for KL→𝜋0𝜈𝜈, 
compared to SM expectation of 
3 x 10-11

→ KOTO II proposal is to reach SM 
sensitivity.
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Status and plans for K+→𝜋+𝜈𝜈 and KL→𝜋0𝜈𝜈 
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KOTO-II detector
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LOI:  arXiv:2501.14827



Some detector opportunities

● New detector: many ways to contribute
○ Vacuum tank
○ Tracking:

■ In-beam silicon veto counter
■ Forward tracker inspired by LHCb 

“mighty tracker” design
○ Calorimeter:

■ Extending existing CsI calorimeter, 
several options discussed

○ Barrel veto counters

6

Silicon detector projects

https://indico.desy.de/event/49540/contributions/187918/attachments/97718/134564/KOTO2.pdf
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Hadron hall Hadron hall

LOI

Meeting in MainzDESY colloquium Hadron Hall extension workshop

https://arxiv.org/abs/2501.14827
https://indico.cern.ch/event/1485702/overview
https://physikseminar.desy.de/hamburg/colloquia_in_2024/26_march_2024/
https://kds.kek.jp/event/55177/


Backup
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KOTO experiment at J-PARC

● Narrow neutral (neutron, KL, photon) beam, reconstruct KL 
decays in the vacuum decay volume

● Calorimeter for photons, veto counters.
● Kinematic cuts to define signal region remove leading 

backgrounds.
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Recent developments

● KLEVER / HIKE proposals are not supported at CERN: end of K+ physics program with 
NA62 termination (KS → LHCb)

● Discussion of several european groups joining KOTO II, extending experimental program 
to include charge modes such as KL→𝜋0e+e-

○ Requires dedicated tracking chambers (spectrometer)
○ Currently planned to run after the main KL→𝜋0𝜈𝜈 program

● J-PARC asked for re-evaluation of extension hall upgrade, to reduce costs
● Immediate plans remain:

○ Open to expand the collaboration
○ LoI: arXiv:2501.14827
○ Proposal sent by end of Japanese fiscal year (March 2025)
○ European Strategy document https://cds.cern.ch/record/2931440
○ KOTO II meeting in Mainz (Sept 2025)
○ J-PARC Hardon hall extension meeting  (Sept 2025)
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https://cds.cern.ch/record/2931440
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