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             Higgs (but still no BSM) discovery at LHC 
 
 
 

  mH=125.9±0.4 GeV, mtop=172.58~174.10 GeV in the SM   
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seems roughly satisfies λ~β~0 @ Mp,  but not exact 
 
could be directly connected to Mp if λ=β=0 @ Mp (� Mp physics)  
       
              
        in addition, the SM has problems as  
 
             no DM candidate 
!

������� ��mass, BAU?  !
!

          �inflation?!
          �cosmological constant?!
          �charge quantization (gauge coupling unification)?!
          �strong CP ?!
�����������������������
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seems roughly satisfies λ~β~0 @ Mp,  but not exact 
 
could be directly connected to Mp if λ=β=0 @ Mp (� Mp physics)  
       
              
        in addition, the SM has problems as  
 
             no DM candidate 
!

������� ��mass, BAU?  <- seesaw & leptogenesis!
!

          �inflation?!
          �cosmological constant?!
          �charge quantization (gauge coupling unification)?!
          �strong CP ?!
�����������������������
                

minimal extension of SM 
 

    SM + scalar DM + νR 



 

§2  SM + scalar DM + νR 
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§3  numerical analyses 



Input:  
 

        λ(MZ)=0.131 (mh=126GeV), top pole mass=172.58~174.10 GeV 
 

        DM relic density, ΩSh2=0.119 (depends on λ & k (not λS))    
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mS (Mt) & MR which satisfy λ=β=0  � mS & MR are determined ! �

MR�

mS�

Mp=1018GeV�
Mp=1019GeV�

reduced�

parameters:   λ,               k,         λS,        yt,      yν,                 mS,        MR   �

fixed by  
Higgs mass�

eliminate by  
0.1eV=(yνv)2/MR 

eliminate by  
ΩSh2(k) = 0.119 

fix fix 
λ=β=0 �

uniquely  �

mtop�



mS (Mt) & MR which satisfy λ=β=0  � mS & MR are determined ! �
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As Mt = 172.58~174.10 GeV , λ(Mp)=β(Mp)=0 satisfying point runs  
 

 Mp=1018 GeV:   mS = 800 GeV ~ 1.2 TeV,  MR = 6.3×1013 ~ 1.6×1014 GeV 
 

 Mp=1019 GeV: 
mS = 850 GeV ~ 1.4 TeV,  MR = 5.5×1013 ~ 1.2×1014 GeV 
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current experimental bounds on k & mS  

line of ΩSh2=0.119  

to keep constant ΩSh2=0.119, k � mS [k-> large (small) with mS-> large (small)]�
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§4  Higgs inflation 
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  mH=125.9±0.4 GeV, mtop=171.83~174.31 GeV in the SM 
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§5  summary 



summary                 

                   SM Higgs & top mass roughly implies  
 

                        λ~0, β~0 @ Mp (<- expect Mp scale physics(?) 
 

   but, not accurate (current top mass), nor no DM (tiny mν, BAU) in SM 
                       (& still no evidence of BSM @ LHC) 
 
 

                       -> SM + scalar DM + νR model 
 
 

                        λ=β=0 @ Mp -> determine mS & MR, and   
 

 Mp=1018 GeV:   mS = 800 GeV ~ 1.2 TeV,  MR = 6.3×1013 ~ 1.6×1014 GeV 
 
 Mp=1019 GeV: 
mS = 850 GeV ~ 1.4 TeV,  MR = 5.5×1013 ~ 1.2×1014 GeV 
 

-> Higgs inflation (consistent with BICEP2)  
    can also possible in another option.�


