


Scintillators
charged particle

photons

• Charged particle passing through matter distorts
• atom
• molecule
• lattice

• Relaxation of distortion – light emitted
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• Emitted photon may – excite another molecule 
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each step ~ 100 ps

whole chain ~ 1 10− ns

• Very fast – good timing resolution
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• Can be extremely efficient ~ 2 /dE MeV cm
dx

2 4

collection efficiency
photomultiplier efficiency

1 /10 lost 10 /γ γ
×

→

×

eV cm

~ 100 photoelectrons per cm.

• Spatial resolution ~ size of scintillator ~10s cm 10μ∼

Scintillating fibres
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Why are scintillators transparent to emitted light?

• Stokes shift
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Wavelength Shifting
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( )Gain = secondary emission factor δ N

δ = dkV

number of stages

7
71 electron x 11 10

0
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→∼

ns
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50 50Ω = mV

• Fast
• Low noise
• High gain

Photomultiplier
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PM Sensitivity
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Modern Photodetectors

ΔV

photocathode

focusing 
electrodes

silicon
sensor

electron

• Micro-channel plates
• Multi-anode pm
• Hybrid pm
• Visible light photon counters


































