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Light-Heavy Neutrino mixing: Vo= (mD-M_l)
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Light Neutrino mass:  m, = —V.M.V?!

my| < 0.1eV
V.| e (

109 GeV) g A (100 GeV> iy

Experimental constraints:
Abada et al, ‘07
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For observable low-energy effects: Vai| 2 0.01
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i imply: , ~ 10" GeV ( ) ( —)
This would imply m e 100 GoV 0.01

A cancellation has to occur in 1M,
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Buchmuller&Wyler, *90
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Implying: - proportionality of Yukawa couplings
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- non-trivial cancellation
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Strongly suggests an underlying symmetry



Integrating out the heavy N
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La=6 = 6356 (KL a%) a7 (&T gLﬁ) . Ci=6 X VT-V/U2

L4—5 : - violates Lepton number by 2 units AL = 2
- leads to light Neutrino masses
- leads to LNV processes

L4—6 : - conserves L
- leads fo LFV processes

By introducing a new scale at which L is broken: 4t < v

Ca=5 picks up an extra suppression factor o< /M
—> LNV and Light Neutrino mass suppression

Ci=6 unsuppressed



A case study: 2RHNs with
approximate L symmetry L(N;) = L({) = —L(Ng) Brencocta,'®

Lr D Yo %MNIN;

Ly D —mNINf — poNo N5 — Yo Na ¢y, o

In the L-conserving limit, 1 = W2 = 0, ¥ = 0

=i, =0 &  Mp=V;

Small L-violating parameters: |u1| ~ |pa| < M |}~/\ <8
m, = v° Cges = M (f/T.V -+ VT.f/) — b viv
Moo= M = -, X =N 3]

Cite = VI /v

Approximate L-symmetry: suppressed LNV, unsuppressed LFV
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BAU depends on : Fé\f L F?’i

- the CP asymmetry in N decays: €in = TN & M
- Strength of decays/inverse decays: i o
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According to: YB £ 10_3 Z €i o

Should explain the

—11 < i ]
observed value: 3.1 x 10 S ¥p Sokaex 10

Low-Scale Seesaw implies huge washouts:
leptogenesis is hardly successful
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CP asymmetry in RHNs decays:

Expected suppression in approximate L-conserving models.



Subtle interference effect:
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- OA[,—9 provides the «usual» washout from [V,

- UXLZQ is an interference term stemming from N1-N2 mixing

Partial Cancellation of the different contributions
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5 ~107% = KT 102



N1-N2 quasi-degeneracy:
; : : Pilaftsis&Underwood, ’03
resonant contribution of the self-energy correction oy
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- Suppressed by the small L-violating parameters
- Suppression balanced by the resonant self-energy

b~ 107* = e~ 107°



For small N1-N2 splitting 0 < 1

- suppressed washouts K/ ~ 10
- unsuppressed CP-asymmetry ¢ ~ few 10~

BAU is within the observed range

Using Casas-Ibarra parameftrization: Casasélbarra, ‘01
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Requiring successful leptogenesis:

2 R b e
Br (g —ey) ~ 10712 x ( 250]\(26\/) ( 105 > il

For: M ~ 250 GeV — 1000 GeV
MNlOOeV, Zleo

implying 6~ 10"%, K¢/ ~ 102

Successful Leptogenesis and Observable LFV
Y~ 100 5 S el 10— 1071
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In approximate L-conserving models,
for small N1-N2 mass splitting § < 1

- Rather easy to generate large enough BAU

- Large LNC Yukawas imply large LFV rates

- Small LNV parameters imply suppressed LNV processes
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