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Type III Seesaw

We add extra fermions in the adjoint representation of SU(2) :
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Source of mixing between # and Σ

⇒ Can be constrained by Lepton Flavor Violation (LFV) processes
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µ → eγ, and τ → #γ
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µ → eγ, and τ → #γ
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BR (µ → eγ) < 1.2 · 10−11 → |εeµ| ! 1.1 · 10−4

BR (τ → µγ) < 4.5 · 10−8 → |εµτ | ! 1.5 · 10−2

BR (τ → eγ) < 1.1 · 10−7 → |εeτ | ! 2.4 · 10−2

PDG, Hayasaka et al. [Belle Collaboration]
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One loop Vs. tree level LFV

Bounds on the same parameters ε coming from tree level LFV processes
µ → eee and τ → #1#2#3 :

|εeµ| < 1.1 · 10−6, |εµτ | < 4.9 · 10−4, |εeτ | < 5.1 · 10−4

Moreover we obtain fixed ratios between the branching ratios :

Br(µ → eγ) = 1.3 · 10−3 · Br(µ → eee)

Br(τ → µγ) = 1.3 · 10−3 · Br(τ → µµµ) = 2.1 · 10−3 · Br(τ− → e−e+µ−)

Br(τ → eγ) = 1.3 · 10−3 · Br(τ → eee) = 2.1 · 10−3 · Br(τ− → µ−µ+e−)

Br(τ → eγ)︸ ︷︷ ︸ 1.3 · 10−3 · Br(τ → eee) = 2.1 · 10−3 · Br(τ− → µ−µ+e−)︸ ︷︷ ︸

1-loop Tree level
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One loop Vs. tree level LFV

Using experimental bounds on # → 3#′ decays (K.Abe et al. [Belle
Collaboration]) we get :

Br(µ → eγ) < 10−15 (
exp. :< 1.2 · 10−11)

Br(τ → µγ) < 4 · 10−11 (
exp. :< 4.5 · 10−8)

Br(τ → eγ) < 5 · 10−11 (
exp. :< 1.1 · 10−7)

The observation of a leptonic radiative decay rate close
to the present bounds would contradict bounds which
arise in this model from l → 3l decays. This would ba-
sically rule out the seesaw mechanism with only triplet
of fermions, i.e. with no other source of lepton flavour
changing processes.
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Backup

BACKUP
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Backup

We integrate out the heavy fields and get :

δLd=6 = cd=6
αβ
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where the d = 6 operator coefficients are given in terms of the parameters
of the high-energy Seesaw theory by
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Charged current Neutral currents
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Br(µ− → e+e−e−) ' Γ(µ− → e+e−e−)

Γ(µ− → e−νµνe)

= |[(NN†)2]eµ|2
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At order O
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