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Building Blocks of Elementary Particles
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Particle accelerator
• Device produces a beam of fast-moving, electrically charged atomic

or subatomic particles
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Particle detector
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Historical Particle Detectors
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Large particle detector aparatus
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Particle detection by semiconductor detectors

• charged particle loses energy by ionisation 
or a photon absorbed in semiconductor 
part of released energy used to generate
electron-hole pairs
• charge carrier pairs separated in electric field 

applied to the semiconductor and drift inside 
the bulk toward the electrodes
• electronic signal determined in size and 

shape 
• generated of e/h pairs
• velocity of their drift movement
• electrode geometry

• drift velocity depends on carrier mobility µ 
and the magnitude of the electric field
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Single-sided silicon detectors
• single-sided pro

• simpler and cost effective
• good for large area detectors
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Two-dimensional position information

• 2D position with crossed 
strip layers
• cons: material thickness 

doubles
• increased multiple scattering 

and secondary interactions
• double-sided strip

• small stereo angle allows several 
modules aligned as a 'ladder'
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Ambiguities in crossed strip layers – ‘ghosts’
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Double-sided microstrip detectors
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Silicon strip detectors as vertex detectors
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Hybrid pixel detector
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Monolithic CMOS pixel detectors
• Monolithic active pixel sensors (MAPS)

• deposited charge is very small (~ 1500e) , slow readout
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