
Higgs mechanism 
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The Nobel Prize in Physics 2013 was awarded jointly to François Englert and  
Peter W. Higgs for the theoretical discovery of a mechanism that contributes  
to our understanding of the origin of mass of subatomic particles, and which  
recently was confirmed through the discovery of the predicted fundamental  
particle, by the ATLAS and CMS experiments at CERN's Large Hadron Collider. 

François Englert  Peter W. Higgs 
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Gauge Symmetry in Classical Electrodynamics  
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Gauge transformation 
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Noether theorm 

Gauge Symmetry in Quantum Electrodynamics  
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Local Symmetry & Interaction  
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     Baryon number conservation 
 

     Universality of nuclear forces 
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Yang-Mills Fields 
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Local symmetry 
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Potential of point-like source 
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The mass term breaks gauge invariance! 

Proca Lagrangian 

Masslessness of Guage Fields  
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Spontaneous Symmetry Breakdown 
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New real fields 
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Spontaneous Symmetry Breakdown 
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   masslessness of gauge bosons 
 

   masslessness of Goldstone bosons 

Problems 

Solution 

   Higgs mechanism 

One Solution of Two Problems 
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-  massive vector field – 3 dof 

- real scalar Higgs field – 1 dof 
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-  massless vector field – 2 dof 

-  complex scalar field – 2 dof 
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- disappeared due to the guage invariance 

Higgs Mechanism 
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Higgs Boson in the Standard Model 
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GeV125Hm

Observation of Higgs Boson – CERN 2012 
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Candidates for the Nobel Prize  

Robert Brout died on May 3, 2011 
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Peter W. Higgs 

François Englert  

Nobel Prize 2013 


