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The Greatest Equations Ever? 



Tied for 1st place: 



Top Finishers 



Quantum Mechanics & Special Relativity 

Dirac’s Equation (1927) 



Antiparticles 



Quantum Electrodynamics 



Great Success of Quantum Electrodynamics 
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Causes charge screening 



Causes color charge anti-screening 





Gross, Wilczek, Politzer 

    Nobel Prize, 2004 

Asymptotic freedom 



 

 

 

 



Discovery of the Higgs boson 



 

 

 

 



Particles and Force Carriers 



Higgs boson as a key player 



The Standard Model Lagrangian 



 

 

 

 

The Lagrangian in Detail 



 

 

 

 

The Lagrangian in Detail 



 

 

 

 

The Standard Model Higgs Mechanism 



The Higgs Potential 

Logan TASI Lectures (2013) 



Higgs Potential Analysis 



Higgs Potential Analysis (cont.) 



Higgs Potential Analysis (cont.) 



Gauge boson mass generation 



Gauge boson mass generation (cont.) 



W boson interaction with Higgs 



Z boson interaction with Higgs 



Electroweak Lagrangian 



Electroweak Lagrangian (cont.) 



Final Electroweak Lagrangian 



Higgs boson self-couplings 



Fermion mass generation 



Fermion mass generation (cont.) 



Yukawa couplings of quarks 



Yukawa couplings of quarks (cont.) 



Yukawa couplings of quarks (cont.) 



CKM angles and absence of FCNC 



Higgs Decays 



Higgs Decays to vector bosons 



Higgs Decays to vector bosons 



Higgs Decay Branching Ratios 



Higgs Production at LHC 


