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• We present new SUSY mechanism for LFV in MSSM +3N (low scale heavy
singlet neutrinos), independent of soft SUSY breaking in mSUGRA framework.

• On-mass-shell ℓ → ℓ′γ amplitude suppressed/forbidden, other amplitudes
enhanced.

• Comparison with experiment : µ → e conversion, µ → 3e, τ → 3e/e + 2µ . . .
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Standard MSSM+3N LFV
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ẽ =

(
M2

L̃
+ (mem

†
e) + D1 1 me(A

∗
e − µtβ 1)

(AT
e − µ∗tβ 1)m†

e M2
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All SUSY LFV studies : LFV induced by soft-SUSY breaking



LFV in low-scale see-saw models

• New SUSY mechanism: mN
>
∼ 1 TeV

- LFV parameters :
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- Neutrino mass matrix (me diagonal basis)

Mν =

(
0 mT

D

mD MM

)

,
MνB

ν† = 0,
mni

≈ mnj
, i, j > 3

· νSM
ℓ = (Bn)ℓ = (Bνν)ℓ + (BNN)ℓ

· ν masses radiatively induced



- Sneutrino mass matrix
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- N -Ñ sector nearly supersymmetric if mN ≫ mSUSY and Yν ≤ 0.2

• Pinpoint the SUSY LFV effects :

- µ ≪ MN

- M̃2
L, M̃2

e , Ae diagonal at MN scale



Amplitudes : Dominant contributions

- dominant terms in lowest order in gW and vu (Yν)

Two Yukawas
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Four Yukawas
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Amplitudes : structure
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Form factors
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γ )Ñ = Ωℓℓ′
( 1

6s2
β

+ gγ

)

gγ = −
2∑

k=1

[

V2
k1

2M2
W

m2
χ̃i

gγ,1

( m2
ν̃

m2
χ̃i

)
+Vk1Uk1

√
2

cβ

M2
W

m2
χ̃i

gγ,2

( m2
ν̃

m2
χ̃i

)

]



(F ℓℓ′

Z )N = −3Ωℓℓ′

2
ln

m2
N

M2
W

− Ω2
ℓℓ′

2s2
β

m2
N

M2
W

,

(F ℓℓ′

Z )Ñ =
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SUSY limit; cancelations, enhancements:
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Numerical estimates
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Upper bounds

B(µ− → e−γ) 1.2 × 10−11 [1]

1 × 10−13 [2]
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1 × 10−18 [4]
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µe 7 × 10−13 [5]
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B(τ− → e−γ) 3.3 × 10−8 [1]

B(τ− → e−e−e+) 2.7 × 10−8 [1]

B(τ− → e−µ−µ+) 2.7 × 10−8 [1]

[1] Nakamura, JPG 77 (2010) 1



mSUGRA Framework

Boundary conditions and RGEs:

1. SM parameters at MZ scale (Fusaoka and Koide PRD57 (1998) 3986).

2. Neutrino Yukawa and heavy neutrino masses at heavy neutrino scale mN ,

(Pilaftsis PRL95 (081602) 2005, PRD72 (2005) 113001)
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3. mSUGRA conditions at gauge unification scale g1 = g2 = g3,
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2
0 1
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We took

m0 = 100 GeV, M0 = 250 GeV, A0 = 100 GeV .

4. MSSM+3N RGE equations (Petcov NPB676 (2004) 453).



Numerical estimates
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Summary

• We have shown that in the low-scaled supersymmetric see-saw models sneutrinos
might give large effects indenpenent of SUSY breaking mechanism.

• Due to SUSY the ℓ → ℓ′γ are suppressed.

• That makes µ → e conversion especially interesting candidate for finding LFV.
µ → 3e and τ → 3e give complementary information on LFV.

• Inclusion of the mSUGRA boundary conditions strongly influences te final results
of the model.

A. Ilakovac, PMF, U. of Zagreb Manchester, 13 September 2009


