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NA62 Timeline 
• December 2008: NA62 Approval 

• 2009 – 2012: detector R&D 

• Oct 2012: NA62 Technical Run (partial layout) 

• 2013 - 2014: Installation/Commissioning 

• Oct 2014: NA62 Pilot Run (partial layout) 

• 2015 :  Commissioning run 

• 2016 - 2018: Physics Runs 

• Proposed runs after LS2 under discussion 

 

NA62 
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• High sensitivity to New Physics 
• FCNC process forbidden at tree level 
• Highly CKM suppressed (BR ~ |Vts*Vtd|2) 
• Extraction of Vtd with minimal (few %) uncertainty 

[Buras et al. JHEP 1511 (2015) 33] 

[Phys. Rev. D 77, 052003 (2008), Phys. Rev. D 79, 092004 (2009)] 

[Phys. Rev. D 81, 072004 (2010)] 

The K+→π+ν ν decay 
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NA62 Goal 

measure BR to 10% precision 
•Signal acceptance ~10% 

•100 signal event and background < 20% 

2016 Analysis goal: 
 assess the sensitivity at the level of 10−10 

In this talk: 
•analysis of 2.3×1010 K+ decays 

•𝒪(5%) 2016 data 
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NA62 Layout 
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Analysis Strategy 

Experimental principles: 
1. Precise kinematic reconstruction 
2. PID: K upstream, 𝑒 / 𝜇 / 𝜋 downstream 
3. Hermetic 𝛾 detection 
4. Sub-ns timing 

•     Signal: 1 beam track, 1 charged track, notting else 
•     Background: K+ decay modes; beam activity 
•     Kinematics: 

Key analysis requirements: 
•     2 signal regions in  
•     15 <         <35 GeV/c 
•     65 m long decay region 

Keystone: 
•      O (100 ps) Timing between sub-detectors 
•      O(104) background suppression from kinematics 
•      > 107 Muon suppresion 
•      > 107 𝜋0 (from K+ → 𝜋+ 𝜋0) suppresion 
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2016 Run: Statistics 
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𝐊 / 𝛑 matching 

• Timing Kaon: σ(TKTAG) ~80ps, σ(TGTK) ~100ps 
 
• Timing Pion: σ(TCHOD) ~250ps, σ(TRICH) ~150ps 

 
• Spatial matching:  σ(CDA) ~1.5mm 

 
• Mis-tagging probability: ~1.7%  
 [40% nominal intensity, 75% efficiency]  
 



04/10/2016 JACOPO PINZINO 9 

Signal Selection πνν selection: 
• K+ Decay Event 
• Fiducial Decay Region 
• Particle ID: π+ 

• Photon rejection 
• Multiple charged particle rejection 
• Kinematic Selection of the Signal Regions 

M2
miss Resolution 
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Signal and Background Regions 
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Particle ID: 𝜋+ - 𝜇+ Separation    
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Photon rejection 
π+π0 suppression measurement: 
    events in K+→π+π0 region  πνν accidental losses: 

Measured on K+→μ+ν region  
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Expected Signal and Background 
•Normalization: K+→π+π0 in π+π0 region before γ-rejection from minimum bias  

•Acceptance: ratio between signal and normalization, cancellations + MC 

•Photon veto random losses: measured from data  

•Trigger efficiency: measured from data  

•Branching ratios: PDG (normalization), SM prediction (signal)   

N(expected πνν) ≈ 0.064  
N(K decays) ~ 2.3 × 1010  
N(normalization) = 3.3 × 108  
Acceptance normalization ~ 0.07 
Acceptance πνν ~ 0.033   

 
 
 
 
 
 

Process  Expected Events Branching ratio 

K+→π+π0 0.024 0.2066 

K+→μ+ν  0.011 0.6356 

K+→π+π+π- 0.017 0.0558 

Early Decays <0.05  

5% of 2016 Data only 
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Signal and Background Regions 
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Plan for 2017 

Stable data taking for Physics:  
• K+→π+νν 
• Exotics, Rare and Forbidden Decays  

Optimal intensity around 20×1011 ppp (60% nominal) 
Depending on spill quality  
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Conclusions 

• NA62 fully working  
• Good 2016 run:  

o Data for                      at 13×1011 ppp average on T10 (40% nominal 
intensity) 
o Goal: test sensitivity down to 10−10  

• First preliminary results on πνν (5% data) are promising 
o Analysis of the full 2016 data set in progress 

o Optimization / Improvement of the analysis in progress  
• Excellent prospects for a broader physics program   

  K
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Spares 
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Expected Performances and Sensitivity 

Required background 
suppression 

 
 
 
 
 
 
 

Sensitivity 
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• Models with CKM-like flavor structure: 
 − Models with MFV 
• Models with new flavour-violating 

interactions in which either LH or RH 
currents dominate: 

 − Z/Z′ models with pure LH/RH couplings 
 − Little Higgs with T parity 
• Models without above constraints: 
 − Randall-Sundrum 
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NA62 Physics beside  K+→π+ν ν 
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An Example:K+→π+μ+μ- 
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RICH Particle Identification 


