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The scales of particle physics …
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(required for charge 

quantisation in n×1/3)
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Cross sections
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Proton–Proton 

Collisions

40

• Cross-section fully dominated by 

inelastic strong interaction 

“minimum bias” events

• Detectors cannot record 40 MHz 

event rate* (each event ~2 MB size ® 80 TB 

/ second) 

• Online custom hardware and 

software “triggers” reduce rate to 

filter out events with a million & more 

times smaller cross-sections than 

minimum bias events
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*LHCb phase-1 upgrade is preparing for exactly that!
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Let’s play with it!

http://lpc.web.cern.ch/lumi2.html
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E2 = m2c4 + p2c2
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The digital cameras
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Input vector size
• 8x107 channels
• 2 MB per event (zero suppression)
• Variable size

Number of entries
• 40 MHz, 1.5 kHz stored
• 24h7, 6 months per year operations
• 5x1015 collisions produced,1011

events recorded
• O(100) PB of data

Simulation
• Much higher stat. that real events
• Both X and y stored
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First selection filter: reduce initial event rate by factor of one million for recording.
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Trigger

T( )= Accept

Reject

Look at (almost) all bunch crossings, select most interesting one, collect all detector 

information and store it for offline analysis (do this with a reasonable amount of resources)

For each event the Trigger is a function of the event data, the apparatus, 

physics channel and parameters
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