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The intensity frontier

Neutrino physics

Parámetro 1σ
∆m2

32[10−3eV2] 2.50+0.09
−0.16

∆m2
21[10−5eV2] 7.59+0.20

−0.18
sin2 θ23 0.52+0.06

0.07
sin2 θ12 0.312+0.017

−0.015
sin2 θ13 0.013+0.007

−0.005
Valle et al, arXiv:1108.1376

8



The intensity frontier

Neutrino physics

∆m32 =
Mγ̃

4|M0
χ|
|Λ|2

tan2 θBRpV
23 =

Λ2
2

Λ2
3

∆m21 =
3

8π2 sin 2θb̃
m3

b
v2 c2

β

∆B b̃2b̃1
0

×(ε̄21 + ε̄22)

µ2

tan2 θ12 =
ε̄21
ε̄22
.

ε̄i = fi (Λi , εi )
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|v
i/
v
c
o
s
β
|

|ǫ3/µ|

◦ |v2/v cos β|
� |v1/v cos β|
⋄ |v3/v cosβ|

Susy point with ν̃τ (N)LSP:
Aristizabal,D.R,Spinner, in progress
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The intensity frontier

Neutrino physics

Fully implemented in SPheno [by W. Porod]

∆m32 =
Mγ̃

4|M0
χ|
|Λ|2

tan2 θBRpV
23 =

Λ2
2

Λ2
3

∆m21 =
3

8π2 sin 2θb̃
m3

b
v2 c2

β

∆B b̃2b̃1
0

×(ε̄21 + ε̄22)

µ2

tan2 θ12 =
ε̄21
ε̄22
.

ε̄i = fi (Λi , εi )
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Susy point with ν̃τ (N)LSP:
Aristizabal,D.R,Spinner, in progress
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Th
e energy frontier

New physics
beyond the standard model

ATLAS-CONF-2012-140 (Oct):
√

s = 7 TeV,∫
Ldt = 4.7 fb−1
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beyond the standard model

BRpV
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beyond the standard model
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Th
e energy frontier

New physics
beyond the standard model

ATLAS displaced vertices [ATLAS-CONF-2012-103] (August)

µ~0~χ λ

jq

iq
‘

µ

~χ
ij2

λ iq
‘
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Th
e energy frontier

New physics
beyond the standard model

ATLAS displaced vertices [ATLAS-CONF-2012-103] (August)
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The intensity frontier

Th
e energy frontier

Neutrino physics

New physics
beyond the standard model

10−1 100 101

tan2 θ23

10−1

100

101

B
r
(χ̃

0 1
→

W
±
µ
∓
)/
B
r
(χ̃

0 1
→

W
±
τ
∓
) m1/2 = 1000 GeV

m0 = 2000 GeV

m1/2 = 250 GeV

m0 = 200 GeV

D.R, et al arXiv:1006.5075 [PRD]
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The intensity frontier

Th
e energy frontier

Neutrino physics

New physics
beyond the standard model
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■ σ(R)/R < 0.015
◊ σ(R)/R < 0.02

▼ σ(R)/R < 0.03

∆ σ(R)/R < 0.05
● σ(R)/R < 0.10

▲ σ(R)/R < 0.50

★ 7 TeV: 0.4 < σ(R)/R < 0.5
✳ 7 TeV: 0.2 < σ(R)/R < 0.4

√
s = 14TeV

∫
Ldt = 100 fb−1

(A0 = −100 GeV, tan β = 10, sgn(µ)=+1)
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The intensity frontier

Th
e energy frontier

Neutrino physics

New physics
beyond the standard model

D.R, et al arXiv:1206.3605 [PRD]
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beyond the standard model
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beyond the standard model
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ν̃ (N)LSP
Aristizabal,D.R,Spinner, PRELIMINARY
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θ
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= π/16, tan β = 10, (µ,M1,M2,m
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,mA,mν̃i ) =(650,550,600,103,700,103,300) GeV

|ε3/µ| = 10−9
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Gravitino decay

Γ =Γ(G̃ →
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i

νiγ) ' 1
32π
|Uγ̃ν |2

m3
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M2
P

|Uγ̃ν |2 ≈
µ2g2 sin2 θW
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(M2 −M1)2|~Λ|2,
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10
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Gravitino DM & neutrino masses
D.R, Taoso, Valle, Zapata, 1109.0512 [PRD] =⇒ mG̃ < 2 GeV
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Conclusions

If supersymmetry is discovered at LHC
I Hardly will be the cMSSM (Missing transverse energy signal)

I If R-parity violation

I Check (N)LSP properties against underlying neuntrino mass
generation mechanism.

I Check against cosmic ray results:
I PAMELA anomaly,
I 130 GeV gamma-ray line,

interpreted as Dark Matter,
I Some Direct Dark Matter (DM) signal

would exclude BRpV as the explanation for neutrino masses
and mixings.
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