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What is a Particle?
Classical           Quantum Mechanics           Quantum Field Theory

E/B-Field Does NOT play nice 

with special relativity



Rutherford+Villard (1899)



Rutherford+Villard (1899)



Accelerators



Linear Accelerators (1924)



Linear Accelerators (1924)



Cyclotron (1930)



Cyclotron (1930)



Synchrotron (1945)

Power Carried by  
Synchrotron Radiation For equal energy electrons 

and protons, which radiates 
more power?


What does this mean for 
accelerator design?





Magnets



Dipoles



Quadrupoles



Long-Term 
CERN Plans






