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dĤb
u

)

+ εabh
ij
ν L̂a

i N̂jĤ
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b
u + hij

DQ̂b
iD̂jĤ
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i ÛjĤ
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dĤb
u

)

+ εabh
ij
ν L̂a

i N̂jĤ
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“ Problems “

 not compatible with mSUGRA universality

 scale MR around TeV -> unnatural small YD

Why
 mR2= m02+0.15 m1/22, mL2= m02+0.52 m1/22-> stau no LSP -> 

neutralino LSP
 low see-saw scale -> > sterile component-> <
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inverse see-saw : SM +         with L (-1,1)
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dĤb
u

)

+ εabh
ij
ν L̂a

i N̂jĤ
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a
d − µĤa
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i ÛjĤ
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dĤb
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a
d − µĤa
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W = εab

(

hij
U Q̂a

i ÛjĤ
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InMSSM model

inverse see-saw : SM +         with L (-1,1)

InMSSM : inverse SUSY see-saw: MSSM +        with L (-1,1)
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b
u + hij

DQ̂b
iD̂jĤ

a
d + hij

EL̂b
i ÊjĤ
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b
u + M ij
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−Lsoft = −LMSSM

soft +ν̃c
i M

2

νc ij ν̃
c
j+S̃i M

2

SijS̃j+εab Aij
hν

L̃a
i ν̃

c
jH

b
u+Bij

MR
ν̃c

i S̃j+Bij
µ̂S

S̃iS̃j

0.092 ≤ ΩCDMh2 ≤ 0.124

N̂

σν̃

νc
L, S

µSS

N̂, Ŝ
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CP-eigenstate basis
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InMSSM model

 mSUGRA universality-> mR2= m02+0.15 m1/22, mL2= m02+0.52 m1/22 but the sneutrino 
mass matrix has changed (more freedom!)

soft L-viol-> control splitting m+-m- : inelastic scattering  with nucleons suppression       
 role of the singlet ->         suppression, freedom  

CP-eigenstate basis

What we expect ?
Large values of m1/2  (neutralino heavier than sneutrino)-->heavy spartners
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−Lsoft = −LMSSM
soft +ν̃c

i M
2

νc ij ν̃
c
j+S̃i M

2

SijS̃j+εab Aij
hν

L̃a
i ν̃

c
jH

b
u+Bij

MR
ν̃c

i S̃j+Bij
µ̂S

S̃iS̃j

0.092 ≤ ΩCDMh2 ≤ 0.124

N̂

σν̃

νc
L, S

µSS

N̂, Ŝ
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try to find a dynamical way to justify it!
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µS , µ, MRS

MRS ν̂cŜ

µS ∼ 〈∆〉

µ, MRS ∼ 〈Φ〉



dynamical InMSSM

Cerdeno et al. PRD79(2009)

InNMSSM : NMSSM +           

µSŜŜ ∆̂ŜŜ

µĤuĤd
Φ̂ĤuĤd
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Φ̂ν̂cŜ
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neutrinos  massless!
mν ∝ µS ∼ 〈∆〉
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(next step?) 
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spectrum            

if mainly gauge singlet, 
how can provide correct 
relic abundance?           new Higgs channel through           

Φ̂ν̂cŜΦ̂ĤuĤd

Cerdeno et al. PRD79(09)



Conclusions
 different kind of  extensions of MSSM leads  the sneutrino to be a 

natural LSP as the neutralino 
inverse see-saw mechanism is a very appealing mechanism to give mass 

to neutrinos (low scale)  
 in the InMSSM sneutrino LSP  is also a valid CDM (indeed many 

configurations have the correct relic abundance & satisfy the direct 
search bounds) 
 ‘standard prejudice’  to justify the smallness of the mu-parameter 
built a model (InNMSSM) in which both the ‘mu’ parameters arise 

dynamically
neutrino masses linked to soft SUSY breaking terms
 region where the singlet sneutrino  is the LSP
 new possible DM scenario
complete DM analysis & phenomenological  LHC implications...work in 

progress
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