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Equipment Failures and Beam Losses in the LHC

The Large Hadron Collider (LHC) at CERN in Geneva, Switzerland, is one of the most challenging particle physics tools in the world. 1232 supcerconducting dipole magnets operating in superfluid Helium of 1.9 K will be installed along the 26.7 km circumference of the accelerator ring to provide the guide field of 8.3 T for two 7 TeV counter-rotationg proton beams. The main parameters and layout of the LHC will be discussed.

The safe operation of the LHC is a demanding issue with the beam parameters pushed to the extreme  to  achieve  a  luminosity of 1034 cm–2s-1.  The  beam energy  of  350 MJ  for the 3x1014
protons/beam is a factor of 100 above other machines. Any uncontrolled release of this beam energy could cause serious equipment damage.

Computer programs have been developed to study failure scenarios in the LHC. Their results for time constants of particle losses are crucial input for the design of the machine protection system. The accelerator physics for studying the impact of magnet failures on the beam and the way of treating such problems in computer simulations will be introduced. Results for critical magnet failures will be presented.
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