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Measurement of BR(Ke2)/BR(Kµ2) with NA62
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The NA62 experiment at CERN SPS collected, during 2007 run, the world largest sample of K�

leptonic decays in order to test lepton universality, by measuring the ratio:

RK = Γ(K� ! e�ν)=Γ(K� ! µ�ν) = Γ(Ke2)=Γ(Kµ2) (1)

Being helicity suppressed, due to V-A structure of the charged weak current, RK is sensitive to
non-SM effects.

The preliminary result of the analysis based on 51089 K� ! e�ν candidates, extracted from a

sub-sample of the data set, is:

RK = (2:500 � 0:016) � 10�5, consistent with Standard Model predictions.
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NA62 measurement of RK M. Raggi

1. Introduction

The ratio of kaon leptonic decay rates RK = Γ(K� ! e�ν)=Γ(K� ! µ�ν), due to cance-
lation of the hadronic effects, can be computed in the Standard Model (SM) with excellent pre-

cision : RSM
K = (me=mµ)2

�

m2
K�m2

e

m2
K�m2

µ

�2
(1 + δRQED) = (2:477 � 0:001) � 10�5 [1], where δRQED =

(�3:78 � 0:04)% is a correction due to the inner bremsstrahlung (IB) Kl2(γ) process which is in-
cluded by de�nition into RK . Being helicity suppressed due to V-A structure of the charged weak
current, RK is sensitive to non-SM effects. In particular in MSSM it is possible non-vanishing e-τ
mixing, mediated via H+, which can lead to order percent enhancement of RK [2]. The present
world average of RK = (2:467 � 0:024) � 10�5 [3] is based on three measurements dating back to
1970s and the very recent KLOE �nal result [4], which pushed t he precision down to � 1%. The
NA62 experiment collected data during 2007 and 2008 aiming to reach accuracy of � 0:4%. The
preliminary result on partial data set is presented here.

2. NA62 Experimental setup

The NA62 experiment utilized the NA48/2 beam line [5] and detector setup [6] with opti-
mizations for Ke2 data collection. The beam line of NA48/2 experiment is designed to deliver
simultaneously K+ and K�, produced on a beryllium target from SPS primary protons. The beams
of (74�2) GeV/c, after being momentum selected and focused by magnetic elements, enter 114 m
long vacuum decay volume. The momenta of the charged decay products are measured by a mag-
netic spectrometer consisting of four drift chambers (DCHs) and a dipole magnet. The resolution
of the spectrometer is σ(p)=p = 1:0% � 0:044%p (p in GeV/c). A scintillator hodoscope (HOD),
located after the spectrometer, sends fast trigger signals from charged particles and measures their
time with a resolution of 150 ps. The electromagnetic energy deposit of particles is measured by
a liquid krypton calorimeter (LKr) with a resolution of σ(E)=E = 3:2%=

p
E � 9%=E � 0:42%. A

beam pipe traversing the centers of the detectors allows undecayed beam particles and muons from
decays of beam pions to continue their path in vacuum. The Ke2 decays are selected by trigger
requiring coincidence of hits in the HOD planes (Q1 signal) together with sizable energy deposit
(> 10 GeV) in LKr. The Kµ2 events are selected by Q1 signal, downscaled by a factor 150.

3. Data selection and analysis strategy

Due to the topological similarity of Ke2 and Kµ2 �nal states large part of the selection con-
ditions are common. The presence of a single reconstructed charged track with momentum 15
GeV/c<p<65 GeV/c, within the geometrical acceptances of DCH, LKr and HOD, and with a CDA
between the charged track and the nominal kaon beam less than 1.5 cm, is required. In order to
suppress the background from other kaon decays the events are rejected if a cluster in the LKr
with energy larger than 2 GeV and not associated with track is found. For low track momenta, a
kinematical separation between Ke2 and Kµ2 is possible, based on the reconstructed missing mass
M2

miss(l) = (PK � Pl)
2, assuming the lepton mass to be that of an electron or a muon (see Fig. 1(a)).

NA62 is not able to directly measure the kaon four-momentum PK in each event, nevertheless its
average is monitored in each SPS spill using K� ! π�π+π� decays. A cut jM2

miss(e)j < M2
0 is
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