UNIVERSITY©F
BIRMINGHAM

Rare kaon decays at NAG2

Evgueni Goudzovski
(University of Birmingham)
on behalf of the CERN -NA62 collaboration

Outline:

1) The NA62 experiment at CERN

2) Measurement of the K*- p*n rdecay

3) Searches for lepton number/flavour violating K+ decays
4) Searches for HNL production in K* decays

5) Summary
N SCEENCE
erc CLFV 2019 conference Q|
Fukuoka, Japan {18 June 2019 D



Kaon programme at CERN

Earlier: NA31

1997: edé K, +Kg

1998: K, +Kq

1999: K +Kg Ks HI

2000: K, only Ks HI

2001: K+Ks  |KsHI

2002: Kdhyperons

2003: K*/K!

2004: K*/K!

2007: K /K’ |tests

S NIl NN W= Y

Main NAG62 goal: K*- p*n mmeasurement to 10% precision (|2015: commissioning

with a novel decay -in-flight technique. NAGZ <

2016-18: physics run

Currently ~200 participants from 31 institutions. -
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NAG2 collaboration,

JINST 12 (2017) P05025 Bea[m]lline & demmr

Un-separated hadron (p/ p*/K*) beam. LAV: large -angle Hadronic
SPS protons: 400 GeVnominally 3.3 x10%%/spill. photon veto (12 stations) Calorimeter Muon
K+ 75 GeV/c (N1%), divergence < 100 nrad. (HAC)  detector

Nominal beam rate: 750 MHz, K* rate 45 MHz; S=70ps (MUV)
~5 MHz K decays in fiducial volume Dump
GTK: beam : : :
Target tracker
— - Vacuum : I , 1§
KTAG: Cherenkov O(10 ®) mbar
kaon tagger, s,=70ps :'RICH \
ff / |
. 1 Spectrometer: Small-angle
Anti -counters Decay e straw chambers | ky ep Photon veto
< Region :
calorimeter
(L =
o 100 150 200 250  Z[m]

x Currently, 1 year of operation © 2x10'8 protons on target; 3x1012 K* decays.
x Single event sensitivities for K* decays: down to BR~10 %2,

x Kinematic rejection factors: 1x10-3 for K*- p*p° 3x10-% for K- min.

x Hermetic photon veto : p°- g decay suppression (for E,,>40 GeV) = 3x10-°.

x Particle ID (RICH+LKr+HAC+MUV~10-8 muon suppression. 2
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NA@Z diata colllectjmrm

Commissioning run2015: minimum bias data ( ~3x10%° protons/pulse) .
Physics run2016 (30 days, ~1.3x10'? ppp): 101! useful K* decays.

Physics run2017 (161 days, ~2.0 x10'? ppp): ~2x101? useful K* decays.
Physics run2018 (217 days, ~2.3 x10'? ppp): expect 3x102 useful K* decays.
Resuming data taking after Long Shutdown 2 in 2021. 3
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4 )
K- p"n nmeasurement:

first result and prospects
\_ /

Result based on the 2016 data:
Phys. Lett. B791 (2019) 156




Rare kaomn de«:aws K->pVvi

SM: box and penguin diagrams
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Ultra-rare decays with SM branching ratios
the highest CKM suppression Buras et al., JHEP 1511 (2015) 033
A~ (m/my)2V Vgl ~ 15 Mode BR;,? 10*
K*- p'n o) 8.4°1.0
x SM precision surpasses anyther K- p°nn 3.4°0.6
FCNCprocess involving quarks. The uncertainties are largely
x Measurement of | V4| complementary parametric (CKM)

to those from e.g. B- B mixing.

X Main focus of kaon physics: measurement
of both K*- p*n rand K - p°n rdecays.

Theoretically clean,
almost unexplored,
sensitive to new physics.
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