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e R-parity conservation
— Sources flavour violation in supersymmetric models

— Lepton flavour violating decays of supersymmetric particles;
Implications for LHC observables

e R-parity violation
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Experimental Information |

Large mixing angles in neutrino sector

|tan Gatm|2 ~ 1
|tané,,|? ~ 0.4
|Ue3|250°05

Small flavour and CP violation violation in charged lepton sector

BR(p — ey) <1.2-10711 BR(p~ — e"ete™) <1012
BR(T — ey) <1.1-1077 BR(t — uy) <6.8-1078
BR(t — Ul") <O(10=") (I,I' = e, )

del <1027 eem, |dy| <1.5-1078 eem, |d| <1.5-10710 ¢ em
VY] /‘1/ Y] VY]

possible SUSY contributions to magnetic moments of leptons

|Aae| < 10712, 0< Aay <43-10710, |Aa,r| £0.058
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Sources of Flavour Violation |

Sleptons:
2v E E E
(MQ _|_ d kZ*ij _|_DL5 rUdAz]_,U'Uu(Y;j )* \
2 _ IRy 2 ) V2
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UdAZ'j_lquij 2 d ik~ jk
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Sneutrinos:
2 2
M5 M 5 + Dvog
where
2
_ (g/ _92> (vg—vi) _ (w3 —02)
Dy = g y Dp = 4
2
(92+9") (w3-v2)
D]/ p— 8

Without loss of generality: YZ.;E = Y6, Y,V real
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Variations around SPS1a
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talk by I. Borjanovic at 'Flavour in the era of LHC', Nov.’05, CERN

SPS1a (bulk region) fast sim
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Gjelsten, Lytken, Miller, Osland, Polesello,ATL-PHYS-2004-007 |INvariant mass (GeV)
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L=100 fb! |

Edge

talk by I. Borjanovic at 'Flavour in the era of LHC', Nov.’05, CERN

Fit results
Mominal Value Fit Value

(1) 9

(gl jodee
m(gl)os
m (gl
qi I! :'1]1.:-25.

FLFY 77024 {} [’.IH 0.
431.1 451.3 2.4
302.1 300.5 3 '[]1 1.5
38(.3 379.4 1.5
203.0 204.6 2.8

Mass reconstructlon

5 endpoints measurements, 4 unknown masses

m(y,") = 96 GeV
m(ly) =143 GeV
m(y,") = 177 GeV
m(q,) = 540 GeV

o (73) — Eeﬂ]

X'= 2% = Z[ o

_ pnom i - fit | - Egeale
E}—Ej + 30 +btﬂ'__i|-

Am(y,")=4.8 GeV, Am(y,’)=4.7 GeV,
Am(ly) =4.8 GeV, Am(q;)=8.7 GeV

Gjelsten, Lytken, Miller, Osland, Polesello, ATL-PHYS-2004-007
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A.Bartl et al., hep-ph/0510074
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Bilinearly broken R-parity |

Is defined as MSSM -+ Ezszﬁu -+ BZEZEZHU
B;e; induces sneutrinos vevs v;
()\;;jk; = (Gz‘/ﬂ)hﬁ;, Nijk (G[i/ﬂ)hﬁk + v )

Induced mixings: (leptons, charginos), (neutrinos, neutralinos),
(Higgs bosons, sleptons)

Solves neutrino problems:
Atmospheric at tree level, solar at loop level

Negligible flavour violating decays of leptons:
BR(u — ey) < 10717, BR(7 — ey, uvy) < 10716,

LLeads to predictions for collider physics
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Correlations |

BR(XY — pqq')/BR(XY — 1q4q') BR(X§ — erv)/BR(X{ — prv)
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5F . ..
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. o . 5 O
1 L5 - statistical error: 10~ x3
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Summing over all neutrinos.
W.Porod et al., hep-ph/0011248
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Conclusions |

e Lepton flavour violating SUSY decays can have large branching
ratios despite tight constraints from rare decay

e Lepton flavour violating SUSY decays affect flavour conserving
observables

e R-parity violation: additional leptons/ jets
it is possible to measure neutrino mixing angles at LHC
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