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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.
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R, Standard Model

. m--l_ CR}r(ad.corr)]

Radiative correction
(few%) due to 1B part of

the radiative K ->eE &
v process, by definition
e’ n INCLUDED inR

Helicity Suppression
(V-A couplings)

+

K

->No direct -dgrdueimthe hgdidnic uncertainties =>R,

-> Excellent sub-permill theoretical prediction

-> Strong helicity suppression of electronic channel enhance sensitivity to
non-SM effects

[RSEM = (2.477 +0.001) x 10-5 |

V. Cirigliancand |.RossellPhys Lett.99 (2007) 231801
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R, Beyond Standard Model

In MSSM and large tanl3 scenario, a charged

Higgs mediate a SUSY LFV contribution tothe —  _+  \ A
branching ratio with emission of E. (Higgs)
Rl'EFV:ZC%M(K' ev,) HGp, (K - 8\/[)]: Ve:V
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A.MasiergP.ParadisiR.Petronzip
PRD76 (2006) 011701 and JHEP 0811(2008) 042

Sizeable effects are predicted for reasonable SUSY parameters.:
= 5.104, tan@= 40, m, = 500 GeV => R'VF @R SM (1 + 0.013)

Analogous effects in  Piondecays are suppressed of a factor (m /m,)* ~6-103
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R, Experimental Status

PDG'08

March'09 average
Clark (1972)

Heard (1975)

-> The PDGO8 value is based on 3 measurements in 70s
R¢ =(2.45 £ 0.11) - 10° (4.5% error)

-> Preliminary results by KLOE and NA48/2
R¢ = (2.457 +0.032) - 10> (1.3% error)

Heintze (1976)

NA48 (2005)
preliminary, 2003 data

NA48 (2007)

preliminary, 2004 data
KLOE (2007)

® preliminary (obsolete)
KLOE (2009)

ro— final result

-> Final result by KLOE (LaThuile09) ©.100

R¢ = (2.493 = 0.025 N0.019) - 10°° S 9
(1.3% with ~13.8k K, candidates, 16% background)

World average
R¢ = (2.468 + 0.025) - 10> (1% error)

95% CL exclusion limits
I A =1x 10
Bl A, =5x 10
A, =1x 10+
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Apparatus and Trigger Logic

Magnetic spectrometer
->4 view / DCH -> high efficiency

_SW — Target Hodoscope for
>W/p =1.0% + 0.044%p [GeVic] il -y charged particles

Decay region , M _
Hodosco pe s 114 Drift chamber 2 Drift chamber 3 ."I LKr calonmeter
->Fast trigger AKL | VR
->W = 150ps g " /'
Electromagnetic calorimeter K B! X : -
->~10 m?3 liquid krypton (~27 X ) The ) i .|
->High granularity, quasi -homogeneous \E | '-
>W/ E = 3.2% &E + GW E + 0. 42% [ ,
Wy ~1 mm (@ 20 GeV) Driftc|hanber 1 Ma;gnet Dn'ftchnyaﬂ)er4

E..,: energy deposit
of at least 10 ng)

Q;: coincidence
in the two planes

>

€ 1TRK: very loose condition
on activity in DCHs
against high multiplicity events
DCHs
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Minimum Bias Hardware Trigger:
-> K,, condition: 1TRKQ1
->K,, condition: 1TRKQ1

- —

Software Trigger:

->E «/Ppcn > 0.6 (K2 only)
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Measurement Strategy

K., and K, ,candidates collected simultaneously :
-> Many systematic effects reduced,
-> Measurement independent to the Kaonflux.

MC simulations used to limited extent
-> Acceptance correction (only for geometry),
-> S mu | achktaswophicodtbrenasstrahlung by muons.

Analysis in 10 track momentum bins .

_ Trigger
Particle Efficiency
ID efficiency (>99.9%)
R = 1 - Ng(Ke2) F - AK2) - WK ) 1
K™ ~

D - N B(sz) fe ' A(Kez) : V(/Kez) f LKR
K. Background Geometrical Global LKr
downscaling Events acceptance readout eff

(Main source of (0.998)

systematic errors)

GOAL. Collect 150k K ., events => measure R, with a better than 0.5% accuracy
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Signals Selection

Commonreconstruction:
-> 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 Kaon axis.

Kinematical separation => Excellent K_,/K, ,
separation at p<25 GeV/c:

-> Missing massM? = (py - p,)?

-> R : Average measured with K 5 decays

Particle ldentification ~ =>Muon suppression ~10-°
->E/p = (LKr energy deposit/track momentum)
0.95<E/p<1.10for electrons,
E/p<0.2 for muons
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Electron Mass Hypothesis



