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Linac 2 (1978) Linac 1 (1958)
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• Each cavity delivers 2MV
• Accelerating field of  5 MV/m @ 400 MHz
• Cavities operate @ 4.5 K

• Every proton passing through the RF cavities is affected for

2 · 8 MV = 16 MV

so it receives an extra energy of  16 MV.

• Since every proton goes around 11245 laps per second the total energy 
received per second is:

(16 MeV/lap) · (11245 laps/s) = 1.8 · 105 MeV/s  ´ 0.18 TeV/s

• From SPS every proton enters LHC with 0.45 TeV, so the amount of  energy that cavities 
has to provide is

7 – 0.45 = 6.55 TeV

• The length of  time required to accelerate the beam to full energy is

6.55 / 0.18 = 36.4 s 

• The right results is about 20 minutes, this is due to the fact the proton is not fully affected 
by the total voltage of  the cavity. It is also important to keep bunches compact to 
increase the chance of  collision.

• The RF frequency must always be an integer multiple of  the revolution frequency
ºRF = K · ºrev
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RF cavity for LEP
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H
1

Hydrogen
1 proton
0 neutron

1. Cathode filament emits electrons into a vacuum chamber 

2. H2 gas is introduced in very small 

3. Gas become charged or ionised through interactions with the free 
electrons

4. Plasma is accelerated through a series of  charged grids 
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Pb
208 (stable)

Lead
82 protons
126 neutrons
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• Many processes can heat up the beam

ü Space charge, intra-beam scattering, 
internal targets, residual gas 

• Electron cooling allows Improved beam quality 

ü Precision experiments 

ü Luminosity increase 
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