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Introduction

Precisemeasurementsf FCNC processes in the B sector have
severely restricted the parameter space of npiwsics models
Experiments athe LHC have started a direct exploration of the
physics in th@eVrange

In this scenariorare kaondecays are an outstanding opportunity
to search for NPeffects complementartp the high energy frontier
and to the precision B physics



R=G(KY-en)/GKY-min the SM

ThedecayKY en is helicitysuppressed

v,V

Inthe ratio R, =G(KY en/ KY m i hadronicuncertainties cancel

The SM prediction of Rhas reached <0.1%@recision
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[V. Cirigllano and I. Rosell Phys. Rev. Lett. 99 (2007) 231801]

dR, isthe correction due to thelnner Bremsstrahlungart of the
radiativeK Y en grocess



RadiativeKY en g Decays

INKY eng (Ke2g)» @ can beproducedviainternalbremsstrahlung (1B) or
direct-emissionSD)
1B g

P,

By definitionR, is inclusiveof IBradiationonly
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R beyondthe SM

In MSSMsizablesourcesof flavourviolationin the lepton sector (D,;~10%)
can inducaleviationfrom R SMat %level(e.gtanb=40,m =500 GeVIc?)

[A. Masiero, P. Paradisi, R. Petronzio Phys. Rev. D74 (2006) 011701]
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Larger effects foreseen in B decays dueng/(n,)*~10* but
experimentally challenging



The NAG62 experiment

A fixed target experiment at the CERN SPS

The SPS is needed as LHC proton
Injector only parttime

COMPASS

NA48 > NAG62 |

For the remainder of the time it
can provide 40@eV/c protons for Sre
fixed target and neutrino experiments
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Experience, infrastructures and (some) detectors from NA48 to NAG-



NAG2-R, Detector (nneriedby nassr2)
and Datalaking

_Hadron malorimet
Liquid krypton calorimeter

'Hodoscope

Drift chamber 4
" Anti counter 7

Helium tank

Magnetic spectrometer:
s,/p = (0.48A 0.009 p)% (p iGeVic)

/Driﬂ chamber 3
Magnet
Drift chamber 2

Hodoscope
Fast trigger for charged particle
and timing for the events,~ 150ps)

LKr electromagnetic calorimeter:
sdE= ( 3 A 92.0/BAD.42)% (E iGeV)
S, =S, ~ 1.bmm for E=10GeV

NAG62 datataking :
Four months in 2007 (mostly*Konly)
Two weeks in2008 (special dataset for systematics uncertainties stu



R, Measuremenstrategy

K=Y et (K.,), K=Y nth (K.,) collected simultaneously:
B No dependence on K flux
B Cancellation of several effects at first order

# background events acceptance
\
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# signal events LKr readout efficiency

Analysis performed in bins of the reconstructed leptmomentum



K., and K, Selection
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Geometry

B Onereconstructed charged tracy:

B 13<p <65 [GeV(]

B Geometricalacceptanceut

B Cut on K decay vertex position
B Photonveto using_Kr
Kinematics

B Missingmass: M..2(1)=(P-P)?

B -MP<Mye2()< M?

Particle ID (B _«x/Pspects
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Background ok,

K.p decayis the largestbackground source

Catastrophicenergylossin or in front of the LKr
P.=P(nY e) ~ 310°% P /R~ 10%

ntY etn rdecays before the first DCH
(suppressed bynuonpolarization effects)

Need direct measuremendf P,

To avoidelectron contaminatiorfrom
muondecay(~104) a 9.2 X thick lead
wall coveringl8% of theacceptancevas
Installedbetweenthe HOD planes
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Background ok,

Muon catastrophicenergylossis the largestbackground source

P.e IS modified by thd®bwall
The correction f,,= P/ P..”? evaluated with a dedicated

Geant4based simulation
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Background ok

R, isinclusive of IBadiationonly Y
the SD contribution must becarefullyestimatedandsubtracted

The structure-dependen{SD)K*Y e% g processhastwo
componentsSD (positivephoton helicity) and SD(negative
photon helicity)

SD decaysand theinterferencebetweenthe IB and S[processes
are negligible
[J. Bijnens, G. Colangelo, G. Ecker, J. Gasser, arXiv:hep-ph/9411311]

The SD backgrounccontribution hasbeenestimatedoy MC
simulationusinga recentmeasuremenof the KxY e g(SD)
differentialdecayrate

[F. Ambrosino et al., Eur. Phys. J. C 65 (2010) 703]



Background ok

Background fronbeamhalomuonshasbeendirectly measuredn data

K* only sampleusedto measuredackground in Ksample and viceersa
K-lesssample lpoth K* and K beamsblocked only muonhalosalllowed

o Control samplesiormalizedo the data in the M,.2 regionpopulated
mainlyby beamhaloevents

o Probabilityto reconstructa K,,* candidate due to a Kdecaywith e*
emission(~104) takeninto account
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145,958 KN e Nn candidates
(99.28 ND.05 )% eN ID efficiency

Decay B/(S+B)
K*- mn (5.64 = 0.20)%

K- mn(m- e)  (0.26 + 0.03)%

Kf- e*n dSD™) (2.60 + 0.11)%
K- poyen (0.18 + 0.09)%
K- p*p°, (0.12 £ 0.06)%
Wrong sign K (0.04 % 0.02)%
Beam halo (2.11 = 0.09%

Total (10.95 * 0.27)%




K. Sample

The only significanbackground source in the £ samplas the beamhalo
measuredisingthe sametechniqueasfor the K,, sample
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NA62 Result(full data:set)

Fitover 40 R measurement§4 datasamples 10 momentumbing

. includingcorrelations c?/ndf=47/39

N\
\0\{9 R=(2.488+ 0.007,, +0.007,) x 10°=(2.488% 0.010) x16°
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R Sensitivityto New Physics

For nontiny values of the LF\Algpton mixingD, 5
the sensitivity to H in R, is strong

- 2HDM-II
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K-> pvn in MSSM

ChargedHigg#top quarkloopsat largetanb and with
non-MFV rightright breakingerms

t

H

dp

can inducesizablemodificationof K- p n amplitudes
[G. Isidori and P. Paradisi, Phys. Rev. D73 (2006) 055017]
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K-> pvn in MSSM

Non-standard mode¢ffectsinducedby charginesquarkdoop in
the presenceof non-MFV uptype trilinear terms are maximain
the K- p n decays
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[G. Isidori et al. JHEP 0608:064 (2006) ]



NAG2Z

Branching ratianeasurementdf K*- p*n nwith 10%accuracy

+ O(100) K*Y p*n revents (2 years of data taking)

t 10/1 signal to background ratio
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t Physics data taking driven by CERN accelerator schedule



