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  “Is	
  a	
  new	
  theory	
  of	
  light	
  and	
  ma4er	
  	
  
	
  	
  	
  	
  needed	
  at	
  the	
  highest	
  energies?”1	
  

  Looking	
  for	
  polarized	
  x-­‐rays	
  
  Tes?ng	
  QED	
  in	
  high	
  B	
  fields	
  	
  

1Connec?ng	
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  of	
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  A	
  New	
  Focus	
  
  Background	
  
  (g-­‐2)	
  Experiment	
  
  Future	
  
  Images	
  courtesy	
  h4p://www.g-­‐2.bnl.gov/	
  



  Nega?ve	
  charge	
  
  Fermion	
  (spin	
  ½)	
  
 mμ	
  ~	
  200me	
  
  Formed	
  from	
  pion	
  decay	
  
  2.2	
  µs	
  avg.	
  life?me	
  



Image	
  courtesy	
  h4p://www.par?clephysics.ac.uk	
  



  relates	
  the	
  observed	
  magne?c	
  moment	
  μ	
  of	
  a	
  
par?cle	
  to	
  the	
  angular	
  momentum	
  quantum	
  
number	
  



  Dirac	
  equa?on	
  describes	
  elementary	
  spin	
  ½	
  
par?cles	
  (predicts	
  g	
  =2)	
  

  aμ	
  	
  is	
  difference	
  between	
  g	
  derived	
  from	
  Dirac	
  
Equa?on	
  and	
  observed	
  g	
  



 most	
  accurately	
  verified	
  predic?on	
  in	
  physics	
  
(>10	
  sig	
  figs)	
  

  A	
  huge	
  success	
  of	
  QED	
  
  But	
  predicted	
  value	
  for	
  muons	
  doesn’t	
  match	
  
experiment!	
  



 Muons	
  are	
  heavier	
  cousins	
  of	
  electrons	
  
  g-­‐factor	
  relates	
  μ	
  to	
  S	
  
  aμ	
  	
  is	
  difference	
  between	
  Dirac	
  and	
  observed	
  g	
  
  QED	
  explains	
  aμ	
  for	
  e-­‐	
  but	
  not	
  μ+/-­‐	
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  courtesy	
  h4p://www.biocrawler.com/	
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  Result	
  differs	
  by	
  2.7	
  (1.4)	
  std	
  dev	
  from	
  SM	
  
  Beyond	
  standard	
  model?	
  	
  
  Internal	
  structure?	
  Supersymmetry?	
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 Muon	
  discovered	
  1936	
  
  QED	
  predicts	
  correc?ons	
  to	
  g	
  factor	
  for	
  e-­‐	
  

  Precession	
  of	
  μelectron	
  confirms	
  	
  	
  
  First	
  muon	
  tests	
  at	
  CERN	
  1980’s	
  
  (g-­‐2)	
  experiment	
  result	
  Jan	
  8,	
  2004	
  


