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Experimental Information |

Large mixing angles in neutrino sector

|tan Ogm|? ~ 1
|tané,,|° ~ 0.4
|Ue3|25 0.05

Small flavour violation in charged lepton sector

BR(p — ey) <1.2-10711 BR(u~ — e"ete™) <1012
BR(T — ey) <2.7-107° BR(T — py) <1.1-107°
BR(T — 1I") <O(107°) (I,I' = e, )

LCWSO04, Paris April 19-23 2004 2 Werner Porod (Zirich)



Bilinearly broken R-parity |

Is defined as MSSM —+ €zEzHu + BZeZEZHu

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(p — ey) < 10717, BR(7+ — ey, uvy) < 10718,

LLeads to predictions for collider physics
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Neutralino Mass Matrix |

basis U7 = (i), X3 HE HZ ve v, vr) we get:

M m!
ALV::[ x°
m 0
with
| My 0 —3g'vy  Sg'vu | T 1y 1
P 21 —59v1 59v1 O €
0 Mo 59Vd —59Vu 1,1
M o= 1 1 y M — —59'v2 5gv2 0 €
X — 59'vg 59V 0 — i 1
27 %d 277 — 5g'vs sguva 0 €
%g’vu _%gvu .y 0 i 59 V3 39v3 3

Approximate diagonalization as in usual seesaw mechanism gives
2 /\% N1No N1A3

AN A5 AxA3
NNz NoA3 A3

. _ M1g°+ Mog'
velf 4 det(./\/lxo)

where

Ni = pv; + vg€;
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Parameters controlling v-Physics |

If My, Loop K My Tree

Am2,., | Ma/det(M,0) |A]?
tan? Oatm |/\2//\3|2

CHOOZ | |A1]/\/A3+ A3
tan? 6, l€1/€2|?

mgol/mgtm |€|2/|/\|

where
N = pv; + vge€;
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Approximate Couplings |

X3-W=*-1; couplings:

O — ghfiva [gvaN12 + MaNia
o 2Det u 7’
(2p2 + g*vgvu) N1z + (1 + M2) gvuNia
+ g N\
2uDet
g/\z' g’Mzu 1 Ml,LL
O = — N N
b V2 [ 2Dety 1 T 9\ Det, T 2Dety ) V2
2M /2M 2
vy [(g°My + g M2 49 Nis
2 2Dety pDety
va(g2 My + g'* M
n i(g° M1+ g 2)N14
4Detg
Ori| < |OLil
2 2
N
% = 2 ~ tan2 Outm,
O3 N3
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Semi-leptonic final states |
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Leptonic final states |
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Summing over all neutrinos.
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Correlations |
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Summing over all neutrinos.
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Precision Measurements |

Br(u*qq)/Br(r=qq) Br(e*qq)/Br(t%¢q) Br(e*r¥v;) /Br(p*tFv;)
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Assumptions:
- spectrum and mixing angles are known within a few percent or better

- Purely statistical error assuming 10° measured Xcl’.

Parameters:
M> = 120 GeV, u =500 GeV, tanpg =5, mo = 500 GeV, A = —500 GeV.
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Charged Scalar LSP |

Decay length (e, &, 7 ) [cm]

1;\""\"H\HH\HH\HH\HH\;
10 - = €, [i, T can be seperated
o2 L in this model.
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Br(é1 — pv;)/ Br(é1 — Tv;) Br(pns — ev;)/ Br(is — 7v4) Br(71 — ev;)/ Br(71 — pv;)
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Cross check possible: (e1/€3)2/(e1/€2)? = (en/€3)?
= Measure 2 ratios, 3rd is fixed.
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Comments & Summary

e Solution to v problems imply:
BR(%? — Zi,j,k V; Vj’/k) < 10%; BR()Z? — UV} ’y) < 107°%
BR(v; — Zj,k I/jl/k) < 1%

e It can be shown, that all SUSY particles show these correlations
if they are LSP

e Potential problem: the Gravitino, because it lives too long (e.q.
GMSB); Solution: the NLSP decays R-parity violating with
O(10%), study correlations of NLSP
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