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THE NA62 EXPERIMENT

~250 collaborators from ~35 institutes
High-precision kaon experiment

= Technique: Fixed target & decay in flight
Main goal: measurement of B(K* — m'w)
Broad physics program:

m Rare K* decays

® Forbidden K* decays (LNV / LFV)

®  1-st row CKM measurements

Jura
m Direct exotic searches

Phetograph: Maximilien Brice © 2008 CERN
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THE K — 1rvv DECAYS STANDARD MODEL

B v 10 | B, mveyion

D'Ambrosio et al. 786 + 0.61 2.68 + 0.30
Buras et al. 860 + 0.42 2.94 +0.15
13.0+33 <220 @ 90% CL

Experimental

: NA62 2016-2022 KOTO 2021
= FCNC s — d, highly suppressed status
®  Theoretically clean, dominated by short distance
= Hadronic matrix element extracted from K* — m%¢*v

®  SM prediction limited by precision on CKM matrix elements

Benchmark value for this talk: B(K* — m*w)qy = 8.4 x 10-1"

m K — 1vv constrain the unitarity triangle




THE K — mrvv DECAYS

= Model-independent

BK, — mOwW) / T,

- S 1 T

B(K* — m'w) / T+ =

= New Z' boson ’é\
®  Minimal Flavour Violation: Z' with CKM-like structure =

m 7' with pure LH / RH couplings 1

m General Z' \é/

®  Majorana neutrinos
m | eptoquarks

m  General LFUV / LNV correlating with rare b decays
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BEYOND THE STANDARD MODEL

Correlation between neutral and charged channels
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EXPERIMENTAL STRATEGY
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2016-2024 DATASET OBSERVED EVENTS

0.07 1 = Expected SM signal: 43 £ 1
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CONCLUSIONS

B(K* — 1*WV) = (9.6 *1:2) x10-1"

, ! = Expected SM signal more than doubled
BNL | = |
®  Backgrounds kept under control,
NAG2 2016-2018 } ~ { major sensitivity boost
®  Expected SM significance > 5o
NA62 2021-2022 | ¢ i ®  Branching Ratio measured to <20% precision
m  Result compatible with SM
NA62 2023-2024 —eo—
this result — Total m  2025-2026 dataset incoming... stay tuned!
: Stat. only
NA62 combined —e— Theory
O 5 10 15 20 25 30 Other rare K* decays
B(KT — nvw) x 101 =

Several new results at O(%) precision,
improving the state of the art



SPARES




... NOT ONLY K* — m*vv

NA62 STATE-OF-ART

Precision measurements & rare decays
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Invisible particles
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Forbidden decays
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PROSPECTS
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