
“dust” particles falling into the LHC beam

design beam current, Ntot=3.2x1014

even particles of mass 
A=1018 proton masses 
are charging up to  be 
repelled upwards

particles heavier than 
A=1016 proton masses 
continue to fall down

present beam current, Ntot=2.3x1012

round Al object; A=1014 → R~2.5 µm, A=1016 → R~11 µmtrajectory in x-y space

resulting loss rates (compare with quench threshold ~a few 107 p/s)
longer and higher
losses for present
beam current!

total loss duration
~a few ms

design beam 
current
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