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~250 collaborators from ~35 institutes

High-precision kaon experiment

 Technique: Fixed target & decay in flight

Main goal: measurement of 𝓑(K+ → π+νതν)

Broad physics program:

 Rare K+ decays

 Forbidden K+ decays (LNV / LFV) 

 1-st row CKM measurements

 Direct exotic searches

THE NA62 EXPERIMENT

Commissioning LS22016 2017 2018 2021 2022 2023 2024 2025 2026
45 days 160 days 217 days upgrades 85 days 215 days 140 days 185 days
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THE K → πνതν DECAYS

 FCNC s → d, highly suppressed

 Theoretically clean, dominated by short distance

 Hadronic matrix element extracted from K+ → π0ℓ+ν

 SM prediction limited by precision on CKM matrix elements

Benchmark value for this talk: 𝓑(K+ → π+νതν)SM = 8.4 × 10-11

 K → πνതν constrain the unitarity triangle

𝓑(K+ → π+νതν)×10-11 𝓑(KL → π0νതν)×10-11

D'Ambrosio et al.
[JHEP 09 (2022) 148]

7.86 ± 0.61 2.68 ± 0.30

Buras et al.
[EPJC 82 (2022) 615]

8.60 ± 0.42 2.94 ± 0.15

Experimental

status

13.0
−3.0
+3.3

NA62 2016–2022
[JHEP 02 (2025) 191]

< 220 @ 90% CL

KOTO 2021
[PRL 134 (2025) 081802]

charm

STANDARD MODEL

𝓑(K+ → π+νതν)×1011 𝓑(KL → π0νതν)×1011

D'Ambrosio et al.
[JHEP 09 (2022) 148]

7.86 ± 0.61 2.68 ± 0.30

Buras et al.
[EPJC 82 (2022) 615]

8.60 ± 0.42 2.94 ± 0.15

3



THE K → πνതν DECAYS

Correlation between neutral and charged channels

 Model-independent Grossman-Nir bound [PLB 398 (1997) 163]

𝓑 KL → π0νഥν / τ
KL

𝓑 K+ → π+νഥν / τ
K
+

≲ 1

 New Z' boson [JHEP 11 (2015) 166, JHEP 12 (2020) 097]

 Minimal Flavour Violation: Z' with CKM-like structure

 Z' with pure LH / RH couplings

 General Z'

 Majorana neutrinos [JHEP 12 (2020) 186, EPJC 84 (2024) 680]

 Leptoquarks [JHEP 02 (2018) 101, EPJC 82 (2022) 320, PLB 835 (2022) 137525]

 General LFUV / LNV correlating with rare b decays 
[EPJC 77 (2017) 618, PLB 809 (2020) 135769, JHEP 10 (2024) 087]

BEYOND THE STANDARD MODEL
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EXPERIMENTAL STRATEGY

Main K+ (bkg) decay modes 𝓑

K+ → μ+ν 64%

K+ → π+π0 21%

K+ → π+π+π− 5.6%

K+ → π+π−e+ν 4.3 × 10-5

mmiss
2 = (PK – Pπ)2

▪ O(104) bkg suppression from kinematics

▪ O(107) μ+ rejection

▪ O(108) π0 rejection

▪ O(1013) K+ decays

▪ Blind analysis

Keystones

six bins

K+ → π+νതν O(10-10)
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THE NA62 DETECTOR

SPS protons

400 GeV/c on Be

75 GeV/c, 600 MHz beam

K+(6%) / π+(70%) / p(24%)

K+ identification

GigaTracKer,

beam spectrometer Fiducial volume (60 m)

Spectrometer

π+ / μ+ identification

Large Angle 

photon Veto

Calorimeter
Small Angle 

photon Veto

Trigger and timing

[JINST 12 (2017) P05025]

Upstream

vetoes

MUon Veto

6



THE NA62 DETECTOR

Panorama effect: not curved in reality!
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2016-2024 DATASET OBSERVED EVENTS

(not a fit)

 Expected SM signal: 43 ± 1

 Estimated background: 30
−3
+4

 Observed: 84

assuming 𝓑SM = 8.4 × 10-11

NA62 preliminary

NA62 preliminary
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CONCLUSIONS

𝓑(K+ → π+νതν) = (9.6
−1.8
+1.9) ×10-11

 Expected SM signal more than doubled

 Backgrounds kept under control,

major sensitivity boost

 Expected SM significance > 5σ

 Branching Ratio measured to <20% precision

 Result compatible with SM

 2025-2026 dataset incoming… stay tuned!

Other rare K+ decays

 Several new results at O(%) precision, 

improving the state of the art

NA62 preliminary

[PRD 79 (2009) 092004]

[JHEP 06 (2021) 093]

[JHEP 02 (2025) 191]

this result
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SPARES



… NOT ONLY K+ → π+νതν NA62 STATE-OF-ART

▪ K+ → π+μ+μ− JHEP 11 (2022) 011

▪ K+ → π0e+νγ JHEP 09 (2023) 040

▪ K+ → π+e+e−e+e− PLB 846 (2023) 138193

▪ K+ → π+γγ PLB 850 (2024) 138513

▪ π0 → e+e− MORIOND-EW 2024

▪ K+ → μ+νμ+μ− KAON 2025

▪ K+ → e+νγ KAON 2025

▪ K+ → π+π+π−γ KAON 2025

▪ K+ → π−ℓ+ℓ+ PLB 797 (2019) 134794

▪ K+ → πμe+ & π0 → μ−e+ PRL 127 (2021) 131802

▪ K+ → π−(π0)e+e+ PLB 830 (2022) 132172

▪ K+ → μ−νe+e+ PLB 838 (2023) 137679

▪ K+ → π0πμe PLB 859 (2024) 139122

PLB 863 (2025) 139345

Neutrino tagging

Forbidden decays

Precision measurements & rare decays

▪ π0 → γA' JHEP 05 (2019) 182

▪ K+ → e+N PLB 807 (2020) 135599

▪ π0 → inv. JHEP 02 (2021) 201

▪ K+ → μ+ + inv. PLB 816 (2021) 136259

▪ K+ → π+ + inv. JHEP 11 (2025) 143

▪ π+ → e+N PLB 872 (2026) 140119

Invisible particles

▪ A' → μ+μ− JHEP 09 (2023) 035

▪ A' → e+e− PRL 133 (2024) 111802

▪ A' → ℎℎ EPJC 85 (2025) 571

▪ HNL → ℎ±𝑙∓ MORIOND-QCD 2026

Dump mode
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PROSPECTS

NA62 preliminary

we are here
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