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The	
  synchrotron	
  
•  Synchrotron	
  maintains	
  fixed	
  orbital	
  radius	
  while	
  
adjus.ng	
  magne.c	
  field	
  to	
  accelerate	
  	
  
a	
  beam	
  
–  First	
  electron	
  synchrotron	
  was	
  built	
  in	
  	
  
Berkley	
  in	
  1945.	
  Discovered	
  an.proton	
  
and	
  an.neutron	
  in	
  ~1955	
  

–  First	
  proton	
  synchrotron	
  was	
  	
  
built	
  in	
  Brookheaven	
  1952.	
  	
  
Discovered	
  	
  
•  J/Ψ	
  and	
  charm	
  quark	
  in	
  1976	
  	
  
•  Muon	
  neutrino	
  in	
  1988	
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Picture	
  at	
  the	
  start	
  of	
  LHC	
  
•  Standard	
  model	
  of	
  par.cle	
  physics	
  is	
  in	
  very	
  good	
  
agreement	
  with	
  the	
  experimental	
  observa.ons	
  
–  Only	
  missing	
  piece	
  was	
  Higgs	
  boson	
  that	
  	
  
explains	
  the	
  origin	
  of	
  mass	
  of	
  other	
  	
  
elementary	
  par.cles	
  via	
  Higgs	
  	
  
mechanism	
  (1964)	
  

•  There	
  are	
  more	
  puzzles	
  in	
  Nature	
  
– Why	
  gravity	
  is	
  so	
  weak	
  
– What	
  is	
  dark	
  maaer	
  made	
  of	
  
–  Etc.	
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Higgs	
  	
  
Boson	
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Large	
  Hadron	
  Collider	
  



•  SM	
  Higgs	
  can	
  decay	
  to	
  different	
  	
  
par.cles:	
  ZZ,	
  γγ, ττ,	
  WW	
  

•  Compare	
  data	
  with	
  the	
  model	
  
–  So	
  far	
  new	
  par.cle	
  decaying	
  to	
  ZZ	
  and	
  γγ	
  	
  

is	
  observed	
  	
  
–  More	
  data	
  is	
  needed	
  to	
  confirm	
  other	
  decays	
  

Higgs	
  searches	
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H-­‐>ZZ	
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Backup	
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Large	
  Electron	
  Positron	
  Collider	
  


