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Where to look for New Physics?
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New Physics with K→πνν̅πνν̅Flavor-changing neutral current – extremely suppressed in the SM
Precise theoretical prediction (~2% of intrinsic theory uncertainty)

[Buras et al., JHEP11(2015)033]
 [Phys. Rev D 79, 092004 (2009)]

https://link.springer.com/article/10.1007%2FJHEP11(2015)033
http://journals.aps.org/prd/abstract/10.1103/PhysRevD.79.092004
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NP searches with K→πνν̅πνν̅
● Simplified Z, Z' models [Buras, Buttazzo,Knegjens, JHEP11(2015)166] 
● Custodial Randall-Sundrum [Blanke, Buras, Duling, Gemmler, Gori, JHEP 0903 (2009) 108]
● MSSM [Blazek, Matak, Int.J.Mod.Phys. A29 (2014) no.27],[Isidori et al. JHEP 0608 (2006) 064]
● LFU violation models [Isidori et al., Eur. Phys. J. C (2017) 77: 618]

Z’ model (Z’=5TeV) LFU violation

Multiple new physics models

https://link.springer.com/article/10.1007%2FJHEP11%282015%29166
https://arxiv.org/abs/0812.3803
https://inspirehep.net/record/1319646
https://arxiv.org/abs/hep-ph/0604074
https://link.springer.com/article/10.1140%2Fepjc%2Fs10052-017-5202-1
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NA62NA62 – fixed target kaon experiment at CERN SPSMain goal: measurement of the BR(K+→πνν̅π+νν)̅ with 10% precision using novel kaon-in-flight technique.Time scale:
● 2014 – Pilot run
● 2015 – Commissioning run: ~1% of design intensity, no beam tracker
● 2016 - Commissioning run + Physics run (30 days)
● 2017 – Physics run (161 days)
● 2018 – Physics run (217 days)
● 2019-2020 – LS2 
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How do we measure it?Kaon decays in flightSignal: K+ associated to π+ and missing energyMost discriminating variable:mmiss Decay BR Main rejection toolsK+→πνν̅μ+ν(𝛾) 63% μ-ID + kinematicsK+→πνν̅π+π0(𝛾) 21% 𝛾-veto + kinematicsK+→πνν̅π+π+π− 6% multi-track + kinematicsK+→πνν̅π+π0π0 2% 𝛾-veto + kinematicsK+→πνν̅π0e+νe 5% e-ID + 𝛾-vetoK+→πνν̅π0μ+νμ 3% μ-ID + 𝛾-veto
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Detector overview
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Beam
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Kinematics
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Kinematics
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Particle identification
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Particle identification

cos (θ) = 1/βnn
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Particle identification

cos (θ) = 1/βnn
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Veto
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NA62



07/05/19 The NA62 Experiment 20

Our first Results: RICH ring for the event
Likelihood under different mass hypothesis
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Not only kaon factoryOngoing NP searches at NA62:
– Heavy Neutral Leptons 
– Axion like particles
– LN/LF violation in kaon decays 
– Dark photon
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Questions?
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