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Motivation
O

B Neutrino data
¢ Neutrinos mix = LFV
¢ Neutrinos have (very small) masses

B Mechanism of neutrino mass generation?
¢ Most popular: Type-I Seesaw Mechanism

B In the framework of mSUGRA

¢ Neutrino parameters are related to LFV
processes
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Type-l SUSY Seesaw

B Particle content

MSSM  + 37¢
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Type-l SUSY Seesaw

B Superpotential

| 1 bij e
W = Wussm + YI'Litf H, +2M1§ 00
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Type-l SUSY Seesaw

B Neutrino mass matrix: Basis (v, Vgr)

M _( O vu/\/EYg
Y \w/V2Y, Mg
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Type-l SUSY Seesaw

mIfmp=0,/vV2Y, < Mg
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mN:MR
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Type-l SUSY Seesaw
o

B |n the flavour basis:
¢ Diagonal Y,

¢ Diagonal Mg

B Neutrino mass eigenvalues:

1, = diag (my, myp, ms)
=Uu'-m,-u

2
_Yu

: ut-yl-mzty, - u
ﬁiN — dlag (Ml, Mz, Mg) = MmN
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LFV

B Origin:
BRjj o | (M?);i|
Basis Y, diagonal =~ M> NOT diagonal
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LFV

B Neglecting L-R mixing
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LFV

B General MSSM:

(Mp)j }
free parameters
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LFV
S
B mSUGRA:
¢ AtGUT:

(ML)ij = (Mg)ij =0
¢ Atlow energies:

—1
~ 82
(Mz);j =0

———(B3mi+ A -L-Y,)

where Ly; = log ( ) 5kl
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LFV and seesaw parameters

BR;; o |(M7);j°
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LFV and seesaw parameters

BR; o | Y] L-Y,|?
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LFV and seesaw parameters

BR; o | Y] L-Y,|?

B v physics:

2
_Yu

> ut-y,-Mi;t-y,-u

(mll ms, m3) =
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LFV and seesaw parameters
——

mLFV:
BR;; o< | Y] L-Y,|?
B v physics:
Ui T T pg
(my, my, mz) ~ —?U Y, Mg Y, - U

B Casas & Ibarra parametrization:

YV — \/EUL\/ MR "IN 0/ mv qu
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LFV and seesaw parameters
——

mLFV:
BR;; o< | Y] L-Y,|?
B v physics:
Ui T T pg
(my, my, mz) ~ —?U Y, Mg Y, - U

M
BR;; o Ujg/my \/mﬁRk“RkﬁMk log ( jj)
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LFV and seesaw parameters

S
B Trick: Ratio of BR’s

2
* * M
BR;; ‘Umujﬁ\/m“, /mgRy, Rig My log (Wf) |
BRij |\ Us Uy /it g RE Ry My log (M) [
o BV Tl AT B B pr VA 208 |\ B
— 147 |2
:‘7"1,]/’
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LFV and seesaw parameters

S
B Trick: Ratio of BR’s

2

* * M
BR;; ‘Umujﬁ\/m“, /migRy, RigMi log (Wf)

BR.» . * M ’
r'] ‘ui/oc/ Ujrpr /Mg /M Ry Ry pr M log (Ml§> ‘
— 2
— "’i’j"

B Correlations:

LFV observables & v parameters

Lepton flavour violating stau decays versus seesaw parameters — p.6/1-



Counting of parameters

m LFV BR’s: 3
BR12 BR13 BRZS
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Counting of parameters

L
B Independent ratios of LFV BR’s: 2

Lepton flavour violating stau decays versus seesaw parameters —p.7/1-



Counting of parameters
]

B Independent ratios of LFV BR’s: 2

B Seesaw parameters: 18

m; 0;j 0, K1, X2 M; 0;
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Counting of parameters
]

B Independent ratios of LFV BR’s: 2

B Seesaw parameters: 18
m; 0;j 0, K1, X2 M; 0;
x Simplifying assumptions about vg =

Relations between LFV and vy parameters
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LFV observables

B At colliders

li = Iixi X2 — llix}
B [ ow energy constraints

[ — l]'”)/ [ — 31] [ — l]'ZZk
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Neutrino Scenario-1

TBM, M; =M Vi, RelR

13 4(my — ml)z

'3 = (37713 — 217’12 — m1)2
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Neutrino Scenario-1

My [CV]
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Neutrino Scenario-1
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Neutrino Scenario-1

.
TBM, M;=M Vi, RelR
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Other neutrino scenarios
I

Departure from TBM

Departure from degenerate M;

Dependence on R
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Questions
/]
B Only SPS1a” and SPS3

¢ mSUGRA dependence?

B Value of LFV BR’s?
m Number of events? Production of x5?

x5 — lits — Llix]

where l;, [; = {u, T}
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LFV stau decays
]
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LFV stau decays
]
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LFV stau decays

.
B Type-Il: tanp =10, Ag =0GeV, u > 0
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LFV stau decays
]
B Type-Il: tan f = 30, Ag =0GeV, u >0
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Production
O

o (x3)
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Production
O

o(x3) x BR(x3 — ut)
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Conclusions
I

B Neutrino data
¢ Neutrinos are massive

¢ Neutrinos mix

B Neutrino mass generation:
Type-1 SUSY seesaw

B mSUGRA: LFV processes are related to
neutrino parameters

B Correlations:

¢ Ratios of LFV BR’s
¢ Squared-ratios of off-diagonal (Mlg)i]-
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