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Kaon physics @ CERN
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amm Why Kaons? -
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Non-MFV: FCNC decays

with high suppression in

the standard model and The K Yp nlhas a very
clean theoretical \ clean SM prediction (I ®

prediction. suppression).
New Physics effects _
in f|avou); physics Clean environment in K: Kaon Factory.
and search for few decay channels, low NAG62 & NA48/2
exotics in mesons —~~ background. Direct and
decays indirect search for new

states and DM portals. .
Easier in K: the B

decays are suppressed

. (Vub<<Vus). Cleaner
MFV. helicity suppressed environment to search
observables are sensitive for forbidden decays.
to SUSY (BYI , Y |

K Y h). LFV decays

forbidden in SM. ‘
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Y>HEAVY NEUTRAL
LEPTONS

-->STATUS OF K-nvy




amm HNL: Heavy Neutral| Lepton
' i st
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Neutrino oscillations imply they
are massive Y

= Dark Matter and Baryon
asymmetry Y No

= Majorana/Sterile neutrinos

(HNL): Asaka-
Shaposhnikov [PLB 620
(2005) 17] model (nMSM)

=  Three sterile (Majorana)
neutrinos N1 is the lightest
(dark matter) N2, N3
produce n masses and
solve SM neutrinos
problems and Baryon
asymmetry

= Inflatons: Shaposhnikov- -

Tkachev [PLB 639 (2008) 414]
- Add a real scalar field
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Short-lived sterile neutrinos/inflatons
decay can be observed in decay:
K+~ p*N with N"mm or K*—ntN with
N~"pNm

If kinematically allowed HNL can be
observed in production

(inflaton c¢) to NMSM to [(K* - EN) = I'(K* - I7v) p(my)|Upy|?

explain Universe
homogeneity and isotropy
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!K+/K- beams (60 GeV/c)

GeV/c protons from SPS

= Main goal: study CP
violation in 3p decays

= Spectrometer: 4 DCH
Sp/p=1.02%+ 0.044% p(GeV)

= LKr Calorimeter

» Veto system, fast timing,

= Data collected In
2003+2004
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dlation

flexible trigger configuration

Produced in Be target from 400

Muon veto sytem
Hadron calorimeter
Liquid krypton calorimeter

Hodoscope

Drift chamber 4
Anti counter 7

Helium tank
Drift chamber 3
Magnet

Drift chamber 2
Anti counter 6




