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Synchrotron (1952, 3 GeV, BNL)

New concept of circular accelerator. The magnetic field of the bending magnet varies with time.

As particles accelerate, the B field is increased proportionally.
The frequency of the accelerating cavity, used to accelerate the particles, has also to change.
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How to get protons: duoplasmatron source

Protons are produced by the ionization of H> Anode _
plasma enhanced by an electron beam EXxpansion cup

Magnets
H> inlet —>

— To Linac

Electron cathode Plasma chamber

Proton exiting from the about 1 mm? hole
have a speed of 1.4 % c, Vv 4000 km/s

The SPACE SHUTTLE goes only up to 8 km/s
Today we have an H- source, 2"d |evel lectures

Back of the source



Source electrical scheme
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cErnYy  Inwroducton to accelerators http://cern60.web.cern.ch/fr/exhibitions/duoplasmatron
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AControl Center: first LHCday
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How to get antiprotons

Starting from high energy p p+pn —p+ph+ph+p

and with a very low efficiency 10%3 p to have about 107 antiprotons
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7
How an accelerator works ? keep enough CHARGED

Accelerator particles confined in a well defined
volume to accelerate them for a
sufficiently long time (ms - hours)

How ? Lorentz Force!

F(t)=¢q %JFW)@%)

_ x  Electric field _ ]
An accelerator is formed accelerates particles Particles of
by a sequence (called lattice) of: different energy

. _ _ (speed) behave differently
a) Magnets Y Magneti c FiI el d o | |
Magnetic field confines particles

b) Accelerating Cavity Y Elogeagiventrafectdryi el d
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Linear Accelerator



