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The NA62 experiment at CERN SPS collected, during 2007 heworld largest sample ¢f*
leptonic decays in order to test lepton universality, by soeag the ratio:

Rq = M(K* — efv) /I (K* — pFv) =T(Ke2) /I (Ku2) (1)

Being helicity suppressed, due to V-A structure of the chdngeak currentRg is sensitive to
non-SM effects.

The preliminary result of the analysis based on 51B89— e*v candidates, extracted from a
sub-sample of the data set, is:

R« = (2.500+ 0.016) - 10-°, consistent with Standard Model predictions.
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1. Introduction

The ratio of kaon leptonic decay rat® = I'(K* — e*v)/I'(K* — u*v), due to cance-
lation of the hadronic effects, can be computed in the Stahiodel (SM) with excellent pre-

cision : RM = (me/m)? (W”Ejﬁ)z(pr BroED) = (2.47740.001) - 1075 [1], where droep =
(—3.78+0.04)% is a correctionydue to the inner bremsstrahlung #B),, process which is in-
cluded by definition intd?«. Being helicity suppressed due to V-A structure of the chdrgyeak
current,Rk is sensitive to non-SM effects. In particular in MSSM it isspible non-vanishing e-
mixing, mediated viad ™, which can lead to order percent enhancemerRof2]. The present
world average oRx = (2.467+0.024) -10~° [3] is based on three measurements dating back to
1970s and the very recent KLOE final result [4], which pushedgrecision down te- 1%. The
NAG62 experiment collected data during 2007 and 2008 ainormgach accuracy of 0.4%. The
preliminary result on partial data set is presented here.

2. NAG62 Experimental setup

The NA62 experiment utilized the NA48/2 beam line [5] anded&tr setup [6] with opti-
mizations forKe2 data collection. The beam line of NA48/2 experiment is giesd to deliver
simultaneoushK* andK ~, produced on a beryllium target from SPS primary protone Géams
of (74+ 2) GeV/c, after being momentum selected and focused by niagriements, enter 114 m
long vacuum decay volume. The momenta of the charged decayqis are measured by a mag-
netic spectrometer consisting of four drift chambers (DC&iwl a dipole magnet. The resolution
of the spectrometer ig(p)/p = 1.0%@ 0.044%p (p in GeV/c). A scintillator hodoscope (HOD),
located after the spectrometer, sends fast trigger sidrmatscharged particles and measures their
time with a resolution of 150 ps. The electromagnetic enelepyosit of particles is measured by
a liquid krypton calorimeter (LKr) with a resolution of(E)/E = 3.2%/+/E © 9%/E @© 0.42%. A
beam pipe traversing the centers of the detectors allowsaaygd beam particles and muons from
decays of beam pions to continue their path in vacuum. Rédecays are selected by trigger
requiring coincidence of hits in the HOD planes (Q1 signafjether with sizable energy deposit
(> 10 GeV) in LKr. TheKu2 events are selected by Q1 signal, downscaled by a factor 150

3. Data selection and analysis strategy

Due to the topological similarity oke2 andK u2 final states large part of the selection con-
ditions are common. The presence of a single reconstrudtadyed track with momentum 15
GeV/c<p<65 GeV/c, within the geometrical acceptances ofiDKKr and HOD, and with a CDA
between the charged track and the nominal kaon beam les4 tham, is required. In order to
suppress the background from other kaon decays the eventgjacted if a cluster in the LKr
with energy larger than 2 GeV and not associated with tra¢é&uad. For low track momenta, a
kinematical separation betwe&®2 andK 12 is possible, based on the reconstructed missing mass
Mrfm(l) = (P« — R)?, assuming the lepton mass to be that of an electron or a meerF{g. 1(a)).
NAG2 is not able to directly measure the kaon four-momenBin each event, nevertheless its
average is monitored in each SPS spill uskig — =" decays. A cutMZ(e)| < M3 is
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Figure1: (a) M2,(e) for Ke2 andK 2 decays. (b) Signal and BG lepton momentum distributions

applied to selecke2 candidates, anii2;(1)| < M3 for K2 ones, wher#/3 varies from 0009

to 0.013 (GeV /c?)? for different track momenta, followinlylyiss resolution. Particle identification
is based on the ratio E/p of track energy deposit in the LKtstoiomentum measured by the spec-
trometer. Particles with 0.95 < E/p < 1.1 are identified asted@s, while particles with E/p < 0.85
as muons. The analysis is based on counting the number ofstecotedKe2 andK u2 candidates
with the selection described in previous section. Sinceldways are collected simultaneously, the
result does not depend on kaon flux measurement and the syitefiects due to the detector ef-
ficiency cancel to first order. To take into account the mommandependence of signal acceptance
and background level, shown in Fig. 1(b), the measuremegrgrformed independently in bins of
reconstructed lepton momentum. The r&jpin each bin is computed as:

1 N(Ke2) —NB(Ke2) fu-AKu2)-e(Ku2) 1

Rk = DN(Kp2) “NB(Kp2) fo-A(Ke2) -e(Ke2) Tuxs

(3.1)

where N(KI2) are the numbers of selected Kl2 candidates (L, &NB(KI2) are numbers of
background eventd; are the identification criteria efficiencies for electromanuon , A(KI2) are
geometrical acceptances(KI2) are trigger efficienciesf .k, is the global efficiency of the LKr
readout, and D=150 is the downscaling factor of iKye2 trigger. In order to compute A(KI2),
a detailed Geant3-based Monte-Carlo simulation is emgloyeincludes full detector geometry
and material description, stray magnetic fields, local D@efficiencies, misalignment, detailed
simulation of beam line, and time variations of the aboveubhout the running periods.

4. Background studies

NB(Ke2) in 3.1 is dominated bi{ u2 events with the muon misidentified as electron, mainly
in case of high energetic bremsstrahlung after the magepéctrometer. In particular cases, the
photon can take up to more than 95% of muon'’s energy. The pildlgefor such process is mea-
sured directly by sample df u2 with the muon passing 10Xy of lead before hitting the LK.
Those events have been collected during dedicated dategtpkriods in which a lead wall was
installed in front of the LKr calorimeter. A Geant4 simutatiis used to evaluate the correction
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Figure2: (a) M2, (e) distributions forke2 events and backgrounds. @) in track momentum bins.

to the probability for muon to give E/p>0.95 due to the preseaf the Pb which is induced by:
1) muon energy loss in Pb by ionization, dominating at low reata; 2) bremsstrahlung in the
last radiation lengths of Pb increasing the probability igh track momenta. The background
contribution is evaluated to H@.28+0.17)%.

Since the incoming kaon is not tracked and the signaturetigtays is a single reconstructed
track, the background from beam halo should be consideried.pérformance of muon sweeping
system results in lower background K, sample & 1%) with respect tK,, sample & 20%),
therefore~ 90% of data were collected with th€" beam only. Small fractions were recorded
with simultaneous* beams andk~ beam only. The halo background K, was measured to be
(1.45+4 0.04)% directly form data, collected when 6" beam was present. The other relevant
background sources are:

Ku2 with subsequentt — e decay:(0.23+0.01)%

Ke2y(SD): (1.02+ 0.15)% (recent KLOE measurement not included in the error contiouta
Ke3 andK 2t 0.03% for both decays

Before background subtraction, the numbeKaR collected candidates is 51089. Tmﬁm(e)
distribution for data events, red points, and simulatedkgaminds are presented in Fig. 2(a).

5. Systematic uncertainties and results

The electron identification efficiency is measured direaesya function of track momentum
and its impact point at LKr using electrons frdfe3 decays. The average fe(i89.20+ 0.05)%
(fu is negligible). The geometric acceptance correctioi A2)/A(Ke2) depends on the radia-
tive Ke2y(1B) decays, which are simulated in one-photon approximatipmvjthout re-summing
leading logarithms [7]. The trigger efficiency correctiefKe2)/e(Ku2) ~ 99.9% accounts for
the difference in the trigger conditions, namely the regmient of E>10 GeV energy deposited in
LKr, applied toKe2 only. A conservative systematic uncertainty o8% is ascribed due to ef-
fects of trigger dead time. LKr global readout efficiency isasured to b€99.80+ 0.01)% using
independent LKr readout. The systematic uncertaintieRoresult are summarized in Table 1.
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Source Error Source Error
Statistics 0.012 Geometrical acceptance 0.002
Ku2 background 0.004 ElectronID 0.001
Ke2y background 0.004 IB simulation 0.007
Beam halo background 0.001 Trigger dead time 0.007

Table 1: Summary of théR¢ uncertainties in units of 1@.

The independent measurementsRgf in track momentum bins are presented in Fig. 2(b).
The preliminary NA62 result iR = (2.500+ 0.01244 +0.011yy ) - 10° = (2.500+0.016) - 10°,
consistent with SM expectation [1]. The precision has begroved to 0.6% to be compared to the
1% of present PDG average. The analysis on the whole datalkellew us to reach uncertainty
of 0.4%. The combined new world average 2498+ 0.014) - 10°.

R, = (2.500£0.016) x 10°
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Figure 3: Exclusion plot in the plan®ly vstan(f3) using NA62R« measurement.

In the framework of MSSM, with lepton-flavor violating coimds @13), [2] found:

mg \ (e
RV ~ RV [1+ <ﬁ> (W> |A13|2tan63] (5.1)

whereA;3 is the effective er coupling constant depending on MSSM parameters. The region
excluded at 95% C.L. in the plardy--tan(f) are shown in Fig. 3 for different values of the
effective LFV couplingA;3.
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