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The	
  Classically	
  conformal	
  B-­‐L	
  extended	
  Ma	
  model	
  solves	
  2	
  hierarchy	
  problems	
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Ma	
  model	
  is	
  minimal	
  radiaVve	
  see-­‐saw	
  model	
  with	
  DM	
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If	
  Majorana	
  mass	
  is	
  forbidden,	
  	
  
this	
  diagram	
  can’t	
  draw	
  	


If	
  η	
  has	
  non-­‐zero	
  VEV,	
  neutrino	
  mass	
  is	
  
generated	
  by	
  tree	
  level	
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Classically	
  conformal	
  theory	
  with	
  no	
  intermediate	
  scale	
  can	
  be	
  an	
  
alternaVve	
  soluVon	
  to	
  the	
  naturalness	
  problem	
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Natural	
  boundary	
  condiVon	
  is	
  no	
  mass	
  terms	
  at	
  Planck	
  scale	
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Hierarchy	
  problem	
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If	
  large	
  new	
  scale	
  exists,	
  	
  
Higgs	
  mass	
  has	
  large	
  correcVon.	
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  If	
  B-­‐L	
  symmetry	
  is	
  broken,	
  the	
  SM	
  Higgs	
  doublet	
  
mass	
  is	
  generated	
  through	
  the	
  mixing	
  term	
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  the	
  
scalar	
  potenVal.	
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AssumpVons	
  
1.  These	
  couplings	
  are	
  zero	
  at	
  Planck	
  scale	
  for	
  simplicity	
  

2.  There	
  are	
  no	
  intermediate	
  scale	
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B-­‐L	
  gauged	
  extension	


Majorana	
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