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Motivation 
Neutrino oscillations and masses => New Physics, Majorana neutrinos?

                            Accommodate light neutrino data
Low scale seesaws              Allow large Yukawa couplings 

                            with heavy Neutrino masses at 
                                                   LFV: radiative decays, H decays, …

                                  Heavy neutrinos reachable at the LHC
CMS excess for               : possible indication of LFV

Y⌫ ⇠ O(1)
MN ⇠ O(1TeV)

H ! ⌧µ

New Phenomenology  

Singular/exotic signals 

Conclusions: 
We predict  a  detectable  number of  singular  events  with no    ,  two 
different lepton flavors  (      in this plot) and two jets with                , 
naively background free
Work in progress:  Explore other singular  signals:         and        ,      
estimate  realistic  signal/background  and  explore  other  ISS  scenarios 
with non-degenerate 

ISS and LFV 
Large Yukawa couplings and heavy N at TeV range lead to interesting 
phenomenology, in particular Lepton Flavor Violation
Interesting CMS excess on               : LFV signal?
LFV radiative decays and Higgs decays behave different

Both can lead to sizable rates within ISS, but they are constrained by 
present data, mainly by
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Heavy Neutrino Decays 

Which Ni maximally coupled to µ and/or ⌧ :

8
>><

>>:

Y
(1)

⌧µ : N
1/2 and N

5/6 to µ, ⌧

Y
(2)

⌧µ : N
3/4 and N

5/6 to µ, ⌧

Y
(3)

⌧µ : N
1/2 to ⌧ ; N

5/6 to µ

Heavy N xsection at LHC 
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Similar results for CTEQ6L

Suppressed channels not shown

Similar results for other 

Distinct rates for dif. flavors

Y⌧µ

Our New Proposal*  
We study the production and decay of heavy          in the TeV range at LHC and explore the connections with LFV

We look for singular/exotic signatures of heavy neutrinos with leptons of different flavors in the final state
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Usual Heavy N Search† 
Main N production at LHC: Drell-Yan. Also         fusion
Smoking gun signature for Majorana neutrinos: same-sign leptons

Bounds from EW precision data: 

Also searches of tri-lepton signals, mainly for Dirac neutrinos
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Inverse Seesaw model (ISS) 
Extend the SM with fermionic singlets:

Light neutrino masses related to small LNV parameter
In contrast to type-I seesaw, we can have                      and still 

6 heavy Majorana neutrinos, quasi-degenerate in (pseudo-Dirac) pairs

Accommodate    data by adjusting the parameters of the ISS
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Maximum allowed LFV 
Examples of textures allowing for maximal LFV in ISS and suppressing 
the             mixing 

Solid lines: allowed by
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