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• Experimental verification of QM calculation is measuring Atomic spectra and transitions 

    - Completely new way of exploring the structure of matter is the   
       scattering processes 

• Scattering becomes possible with discovery of Radioactivity in which case Atoms
will radiate particles: alpha particles (    ),  electrons  (   ) 

• Later the Bremsstrahlung Radiation was used to scatter photons 

• Biggest technical issue was how to focus the ray of these particles into the target 
that is being explored 

• And then how to measure the particles scattered from the target 

• Geiger-Marsden- Experiments 1908-1909 University of Manchester 

• Rutherford- Geiger-Marsden - Experiment 1913 - 1915 

• How to get higher energy particles? 
Cockcroft - Walton Generator (Van de Graaf Generator) 

 



• Cyclotron:  Ernest Lawrence 1929-1930 - Berkley 

• Cyclotron:  1932 - protons and Ions:  Berkeley 

• Largest Cyclotron: 1974  Triumf - Vancouver Canada, 500 MeV Protons   

• Synchrotron: Idea-1944 Vladimir Veksler: 
      First realization 1945 - Edwin McMillan 300 MeV electrons 

• Linear Accelerator Gustav Ising 1924 
Build by Rolf Wideroe 1928 

• Yerevan Physics Institute: Armenia, 1967, 4500Mev - 4.5GeV - electrons 

 

184 Inch - 1942 protons and Ions  

First realization 1949 - Edwin McMillan 300 MeV
electrons, University of Michigan 



• SLAC: 1962 - 3.2km, 20GeV electron 

• Jefferson Lab: 1984 4, 6, 12 GeV 

Colliders: Proposal 1961 50 MeV protons prototype 

Large Hadron Collider: 2008 13000GeV 

Electron Ion Collider: 2028? USA 18 GeV - e       275 GeV - Protons  

Jefferson Lab Energy Upgrade to 22 GeV 

 

New 650 MeV recirculating injector 

Remove the highest recirculation pass (Arc 9 & A) and
replace them with two FFA arcs including time-of-flight

 2.5-3B Project 



Cosmic Rays: 

Space Based Accelerators: 

chicanes 

Recirculate 4.5 + 6  times to get to 22 GeV 

 500M Project 


