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Cross Sections and Production Rates

• Inelastic proton-proton 
reactions:                               109 / s

• bb pairs                               5  106 / s 
• tt   pairs                               8        / s

• W   e 150   / s
• Z   e e                                15   / s

• Higgs (150 GeV)                  0.2    / s
• Gluino, Squarks (1 TeV)    0.03   / s

Rates for L = 1034 cm-2 s-1:  (LHC)

LHC is a factory for: 
top-quarks, b-quarks, W, Z, ……. Higgs, ……

The only problem: you have to detect them !



















Cockcroft‐Walton Generator

665 kV









DC HIGH-VOLTAGE ACCELERATORS – TANDEM VAN DE GRAAFFS

Yale 22-MV tandem.

Daresbury folded tandem
(20 MV in a 230-ft tower).



















SLAC – 50 GeV Electron LINAC







The ISAC 150-keV/u RFQ linac



500 keV electron LINAC for  Cancer Therapy





















Livingston and Lawrence with the magnet of the “27-inch” (later “37-inch”)
cyclotron on which most of Berkeley’s 1930s nuclear physics was performed.

Lab wear was different then!



THE 184-INCH SYNCHROCYCLOTRON

The Berkeley 184” was begun in 1939 as a classical cyclotron, to be
operated with Vrf = 1 MV, but WWII interrupted rf installation and it
was used to test mass spectrographic separation of uranium isotopes.
FM rf was installed in 1946, yielding 190 MeV d+ (700 MeV p in 1959).



PET Medical Cyclotron



TRIUMF (Vancouver) 500 MeV Cyclotron





You can have your own cyclotron – from Mitsubishi















This machine is just
a model for a bigger

one, of course
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410 Volts

1932

1953

610 Volts

910 Volts

1960
1010 Volts





Alors, c’est fini!
Et maintenant?





Synchrotron  Ring  Schematic

Focusing magnets

Vacuum
tube

Accelerating

cavity

Bending magnets

• Increase magnetic field 
during acceleration.

• Constant orbital radius


