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Experimental Information |

Large mixing angles in neutrino sector

|tan 9atm|2 ~ 1
|tan,,|% ~ 0.4
|U€3|250.05

Small flavour violation in charged lepton sector

BR(p — ey) <1.2-10711 BR(p~ — e"ete™) <1012
BR(T — ey) <1.1-10~7 BR(t — uy) <6.8-1078
BR(1T — ') <O(107°%) (I,I' = e, )
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Bilinearly broken R-parity |

Is defined as MSSM + Gzizﬁu -+ BZGZZ,LHu

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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Neutralino Mass Matrix |

basis 07 = (ve, vy, vr, —iN, —iX3, H}, H2) we get:

My=| o

N=1mT Mo

X

with
My 0 —39'vq 39'vu o |
0 Y P 2] —59'v1 ?901 0 &
X0 T | 1y 1 0 - y M= gv2 5gv2 €2
59V 59Vq 0 1,0 % 5

%g,fUu —%gvu .y 0 i 59 V3 39v3 €3

Approximate diagonalization as in usual seesaw mechanism gives
AT AN A1A3

ANN> A5 NAoA3
A3 NoA3 A3

>
. _ M1g%+ Mog'
vel s 4 det(./\/lxo)

where

Ni = 1v; + Vg€
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second v mass via loops

1 mg
1llp
myP 5(3h7 S|n(29b)mblogm%
2
me
+h2 sin(260=)m, log ;)( 5 )

mz L4

1
€; = V]';e

experimental data require:

A
AL 0(107°%), 14 0(10~%)
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Approximate Couplings |

smallness of R-parity coupling = expansion of all R-parity violating
couplings:
C — f(:u7 Mk? Alv M;)AZ + g(,uv Mk? Alv M;)EZ

e.g. X}-W=-1; couplings:

ghfivg
2Det_|_

gvaN12 + 1\42]\714e
7

Loy (262 + g?vqvu) N1z + (p + M2) gqu14/\i]

Ori =

7

2pDet

g/li | g'Mop 1 Mip
O ;7 — — N N
" V2 [ 2Dety 1 T (Det+ * 2Dety ) V12

W (92M1+g’2Mz+ g’ >N13

2 2Detg pDety

2M /2M
n va(g=M1 4+ g 2)N14
4Dety

2_/\2

_/\3

2

Or2
2
~ ta n Gat'rn

Ori| < |0l ,
Onl < foul, 0
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Correlations |

BR(X} — paq')/BR(XY — 14q') BR(X{ — erv)/BR(X} — utv)
10 f 10 ¢

L / 1 L
1: R o E g ey ;

10"t &

10_1 :.".::- AT
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Summing over all neutrinos.
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ER(X? — nqq)/BR(XS — 7qq)

10°?

5102 10!
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ta n2(9atm)

BR(X9 — nqq")/BR(XY — 19q")
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05 |

0.1:

Snowmass, August 2005

01

05 1

5

Correlations |

BR(X? — erv)/BR(X{ — prv)
10

1071t &

1072 L E

10-3 | Lo bl Lo bl Lo bl Lo bl L
1004 10°® 1002 10! 1

tan2 00l

ZSBR(X? — etv)/BR(X} — ptv)  Assumptions:

- spectrum, mixing angles

2 within 10 percent
15 - statistical error: 10° x§
L Parameters:

Mo =120 GeV, u =500 GeV
tan g =5, mg = 500 GeV

A = —-500 GeV

104103%*102 0.1 tla nzlgm

0.5

Summing over all neutrinos.
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Charged Scalar LSP |

Decay length (€, i, 7 ) [cm]

L B S B B B B
10 - = €, /i, T can be seperated
o2 L in this model.
103 - ;
- E Moreover
ol * ~ 2
1°4§ r(7) Yr\" mz
10'5% (i) Yy mpg
100 150 200 250 300 350 400
my [GeV]
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Br(é1 — pv;)/ Br(ér — 1) Br(ni — ev;)/ Br(jin — 7mv;5) Br(71 — ev;)/ Br(71 — pv;)
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Cross check possible: (e1/e3)2/(€1/€2)? = (e2/€3)?
= Measure 2 ratios, 3rd is fixed.
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Gravitino Dark Matter |

GMSB: light gravitino LSP, Y of [p NLSP

Standard thermal history of the universe:

mz /o 100
Q h220.11< ) ~ 90 — 140
3/2 100 eV ( g+ > (- )

Current data:Q;h% ~ 0.134 + 0.006 , Q2ph? ~ 0.023 £+ 0.001

= m3/p 100 eV if DM candidate, warm dark matter
constraints from Lyman-a forest: myypy & 550 eV
(M. Viel et al., arXiv:astro-ph/0501562)

= assume additional entropy production, e.g. non-standard decays
of messenger particles

(E. Baltz, H. Murayama, astro-ph/0108172; M. Fujii and T. Yanagida hep-
ph/0208191)
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Neutralino decays |

dominant modes R-parity violating modes
2
A;
det./\/lio

rxy — W) «

r(xi — > Zv;)
;

2
r()z(l) — 1/7'+lz-_) X %
R-parity conserving mode
~ Mo 100 eV
M%) — Gv) ~ 1.2x 10_6/{3 )52 8V 20y

total width

M~ (1074 -10"2?)eV
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— tanB =10, u >0, - -tanB =10, u <O
— tanB =35, u>0,--tanB =35, u<O

BR(Y, W)
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Snowmass, August 2005 12 Werner Porod (Valencia)



GMSB signals |

1o°BR(G7)
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Comments |

= for ng > 3 hardly points with ¥ NLSP
e [p NLSPs: BR(lv) > BR(UG)
e ns = 2: BR(G~) reduced by a factor 2-3
e (G decays via R-parity violating couplings, however:

3
my[eV] 3 /2
0.05eV M3,

r(G)~35-10"16 = 7(G) ~ 0(1031)Hubbletimes
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Comments & Summary |

e Solution to v problems imply:
BR(XY — Y jkvivivg) < 10%; BR(XY — vpv) < 107°%
BR(v; — Zj,k l/juk) < 1%

e It can be shown, that all SUSY particles have correlations be-
tween neutrino mixing angles and BRs if they are LSP

e Gravitino Dark Matter (e.g. GMSB) if mgz /o ™ O(100 eV)
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