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Starting point  

• We       SUSY 

 
• Heavy Higgs → (1) Heavy stop and/or large A 

                               (2) beyond MSSM   NMSSM 

                                                                       + seesaw 

• No  MET → (1) Continue to search 

                         (2) another more exotic signature 

        Displaced vertex or Long-lived charged particle 
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 § Model: NMSSM with right-

handed neutrino 

  



Model [D. G. Cerdeño, C. Muñoz and OS (2009)] 

• Superpotential [R. Kitano and K. y. Oda, (2000)] 

 

 

 

 

• Right-handed sneutrino can be the LSP. 

• Right-handed Majorana neutrino mass 

 

 

 



Model [D. G. Cerdeño, C. Muñoz and OS (2009)] 

• Left-handed Majorana neutrino mass 

                           

                                              ≈ 0.1 eV 

        from RH neutrino 

 

• By seesaw with a weak scale MN ,  

          yN is of order of ye ! 

   The origin of long-lived 
 



 § Benchmark points 

  



Benchmark 

•   



 § Displaced vertex 

  



Processes 

• Production 



Processes 

Traveling distance 

 

Decay 

 



Results 

• Under certain kinematical cuts, 

    2 l + MET by  

    8 TeV     invariant mass for leptons 

 



Results 

• Under certain kinematical cuts, 

    2 l + MET by  

    13 TeV   invariant mass for leptons   N mass                                 

 



Results 

• Under certain kinematical cuts, 

    ljj @ 13 TeV    invariant mass       N mass 

 



 § Long-lived charged particle 

  



Processes 

 Decay and Traveling distance 

  



• Production of stau NLSP 

Processes 



§ Summary 

   Exotic signals in the NMSSM with RH sneutrino 

 

• Displaced vertex by RH neutrino, long-lived stau 
NLSP. 

• A χͦ  χ̄ pair production is important. 

• @13 TeV LHC, (10) events are expected. 

 

•  Rich physics, e.g.,  

    Measurement of MN,  

    Discrimination with other models (GMSB, Rp,…) 


