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What is our work about?
BR(µ → e, γ) vs. θ13
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Introduction: ν masses

Evidence for non-zero neutrino masses

(∆m2)sol = 8.0+0.6
−0.4 × 10−5 [eV ]2 (∆m2)atm = 2.4+0.6

−0.5 × 10−3 [eV ]2
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Introduction: UMNS mixing.

Neutrino mixings.

|να > =
3

∑

i=1

U∗
αi |νi >

U → V · diag(e iφ1 , e iφ2 , 1)

V =





c13c12 c13s12 s13e
−iδ

−c23s12 − s23s13c12e
iδ c23c12 − s23s13s12e

iδ s23c13

s23s12 − c23s13c12e
iδ −s23c12 − c23s13s12e

iδ c23c13





MNS matrix: 3 angles + 3 phases

θ13: less known parameter 0 . θ13 . 10◦.

θ13 important for CP/ -phase δ (osc. experim.)
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Introduction: See-saw.

Natural explanation for small neutrino masses: See-saw
mechanism

L ⊃ (νc
R)Ti (Yν)ijLj · H −

1

2
(νc

R)Ti Mij(ν
c
R)j

Integrating out heavy neutrinos:

Leff ⊃ (YνL · H)T M−1 (YνL · H)

κ ≡ mν/ < H >2= Y T
ν D−1

M Yν
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∼ 102(GeV) κ = U∗DκU†

9 param.
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∼ 1012(GeV) M1, M2, M3

3 param.

∼ 102(GeV) κ = U∗DκU†

9 param.
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∼ 1015(GeV) Yν = VRDY V
†
L

15 param.

∼ 1012(GeV) M1, M2, M3

3 param.

∼ 102(GeV) κ = U∗DκU†

9 param.
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See-saw parametrizations

R-parametrization

bottom-up:
R-param.:

Y = D
1/2
M RD

1/2
κ U

†

R
T
R = 1
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See-saw parametrizations

VL-parametrization

bottom-up/top-down:

VL-param.:
Y = VRDyV

†
L

V
†
LVL = V

†
RVR = 1

V
†
RDMV

∗
R =

DY V
†
LUD

−1
κ U

T
V

∗
L DY

Bryan Zald́ıvar Montero SUSY-Seesaw and PMNS angle θ13



See-saw parametrizations

VL-parametrization

bottom-up/top-down:
VL-param.:

Y = VRDyV
†
L

V
†
LVL = V

†
RVR = 1

V
†
RDMV

∗
R =

DY V
†
LUD

−1
κ U

T
V

∗
L DY

Bryan Zald́ıvar Montero SUSY-Seesaw and PMNS angle θ13



Lepton flavor violation provided by supersimmetry:

Figure: Feynman diagrams which give rise to li → ljγ.
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Motivation

BR(µ → e, γ)

VL- parametrization:

Us

R- parametrization:

Antusch, Arganda,
Herrero, Teixeira
[2006]
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Solution

Previous scans of the R−matrix:
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Solution

Previous scans of the R−matrix:

Proposed scan: perturbativity

TrY †
ν Yν . 3 or O(1)

TrY †
ν Yν =

3
∑

j=1

κj

[

R†DMR
]

jj

|Rij |
2 =

1

Miκj
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Without leptogenesis constraint
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Conclusions

Scanning the R parameter-space in its full perturbativity
region, no appreciable dependence of the BR(µ → e, γ) on θ13

is observed.

New window of SUSY See-saw parameter-space open for
future studies.

Thanks!
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Introduction: Lepton Flavor Violation

Figure: Feynman diagrams which give rise to li → ljγ.

The important thing is...

A = A(m2

L̃ij
, . . . )

m2

L̃ij
diagonal at GUT-scale; but things change with RGE...

(m2

L̃
)ij ⊃ −

1

8π2
(3m2

0 + A2
0)

[

(Y †
ν )ik ln

(

MX

mMk

)

δkl(Yν)lj

]
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seriously...
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seriously...
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SPS 1a
mN1 = 1010 GeV, mN2 = 1011 GeV
mν1 = 10-5 eV
0 ≤ |θ1| ≤ π/4

0 ≤ |θ2| ≤ π/4
θ3 = 0

mN3 = 1012 GeV
mN3 = 1013 GeV

mN3 = 1014 GeV

θ13 =   1°
θ13 =   3°
θ13 =   5°
θ13 = 10°

mN3 = 1012 GeV
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