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Overview
The Standard Model describes many phenomena in a very accurate 
way. 

Any deviation from these predictions could be an alternative way 
(with respect to high energy experiments) to search for New 
Physics.

The NA62 experiment follows this approach and aims to search 
for New Physics using precise measurements of rare Kaondecays. 

PhaseI
Å2007/2008 Rk

PhaseII

Å2008/2011 construction

Å2011 Start K->ÙȆȆ
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Rk Standard Model
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Helicity Suppression
(V-A couplings)

Radiative correction
(few%) due to IB part of

the radiative K ->eȆǿ
process, by definition

INCLUDED in R k

-> No direct use of ů(K->lȆl) due to the hadronic uncertainties => Rk

-> Excellent sub-permill theoretical prediction
-> Strong helicity suppression of electronic channel enhance sensitivity to 
non-SM effects 

RK
SM = (2.477 ± 0.001) x 10 -5

V. Ciriglianoand I. Rossell, Phys. Lett.99 (2007) 231801
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Rk Beyond Standard Model

In MSSM and large tanß scenario, a charged 
Higgs mediate a SUSY LFV contribution to the 
branching ratio  with emission of ȆŶ.

Sizeable effects are predicted for reasonable SUSY parameters.:

æ 13 = 5·10-4, tanǾ= 40, mH = 500 GeV =>  RK
LVF@RK

SM (1 + 0.013)

Analogous effects in Pion decays are suppressed  of a factor  (m p/m K)4 ~ 6·10-3

=
­G

­G+­G
=

)(

)()(
2

m

t

mvK

evKevK
R

SM

LFVeSMLFV

K

ù
ù

ú

ø

é
é

ê

è
Dö
ö
÷

õ
æ
æ
ç

å
öö
÷

õ
ææ
ç

å
+= bt 2

2

13

44

tan1
eH

KSM

K
m

m

m

m
R

A.Masiero, P.Paradisi, R.Petronzio, 

PRD76 (2006) 011701 and JHEP 0811(2008) 042
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Rk Experimental Status

-> The PDG08 value is based on 3 measurements in 70s

RK = (2.45 ± 0.11) · 10-5 (4.5% error)

-> Preliminary results by KLOE and NA48/2

RK = (2.457 ± 0.032) · 10 -5 (1.3% error)

-> Final result by KLOE (LaThuile09)

RK = (2.493 ± 0.025 Ñ0.019) · 10-5

(1.3% with ~13.8k K e2 candidates, 16% background) 

World average

RK = (2.468 ± 0.025) · 10 -5 (1% error)
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Apparatus and Trigger Logic

Minimum Bias Hardware Trigger:
-> Ke2 condition: 1TRKQ1 ELKr

-> Kŀ2 condition: 1TRKQ1

Magnetic spectrometer
-> 4 view / DCH -> high efficiency
-> ŵp/p = 1.0% + 0.044%·p [GeV/c]

Hodoscope
-> Fast trigger
-> ŵt = 150ps

Electromagnetic calorimeter
-> ~10 m3 liquid krypton (~27 X 0)
-> High granularity, quasi -homogeneous
-> ŵE/E = 3.2%/ãE + 9%/E + 0.42% [GeV]
-> ŵx,y ~1 mm (@ 20 GeV)

Software Trigger:
-> PDCH < 90 GeV/c
-> ELKr/PDCH > 0.6 (Ke2 only)

K l

Ȇ
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Measurement Strategy
Ke2 and Kŀ2 candidates collected simultaneously :

-> Many systematic effects reduced , 
-> Measurement independent to the Kaon flux.

MC simulations used to limited extent :
-> Acceptance correction (only for geometry ),
-> Simulation of òcatastrophic ó bremsstrahlung by muons.

Analysis in 10 track momentum bins . 

f e · A(Ke2) · Ŵ(Ke2) f LKR

RK =
N(Ke2) - NB(Ke2)

N(Km2) - NB(Km2)

f m · A(Kŀ2) · Ŵ(Kŀ2)1

D

1

Signal
events

Background
Events

(Main source of 
systematic errors)

Particle
ID efficiency

Geometrical
acceptance

Trigger
Efficiency 

(>99.9%)

Global LKr
readout eff

(0.998)

Kŀ2
downscaling

GOAL: Collect 150k K e2 events => measure RK with a better than 0.5% accuracy 
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Electron Mass Hypothesis

Signals Selection

Common reconstruction:
-> 1 Reconstructed Track,
-> Geometrical acceptance cuts,
-> Limit on LKr extra energy deposition,
-> Track momentum 15 GeV/c < p < 65 GeV/c
-> Decay vertex defined as closest approach of 
track & nominal Kaonaxis.

Kinematical separation => Excellent Ke2/Kŀ2 
separation at p<25 GeV/c :

-> Missing mass M2 = (pK - pl)2

-> PK : Average measured with K 3Ùdecays

Particle Identification => Muon suppression ~10-6

-> E/p = (LKr energy deposit / track momentum)
0.95<E/p<1.10 for electrons ,
E/p<0.2          for muons.
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