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• The principles of detection of ionising radiation
• Interaction of charged and neutral particles with matter

• Gaseous sensors

• Semiconductor sensors

• Scintillators

• Sensor systems used in particle and nuclear physics
• Calorimeters

• Tracking detectors

• Neutrino detectors

What is this lecture about?



Definition



p, n and pion



Nuclear

These plots are credited to:
http://geant4.web.cern.ch/geant4/results/validation_plots/cross_sections/hadronic
/inelastic/test1/inelastic.shtml

http://geant4.web.cern.ch/geant4/results/validation_plots/cross_sections/hadronic/inelastic/test1/inelastic.shtml


Energy Loss



dE/dx



Simple model (insight)

From Zegler JF, J.Appl.Phys 85 (1999) 1249



Bethe Bloch formula

srim.org/SRIM/History/HISTORY.htm

srim.org/SRIM/History/HISTORY.htm


What does it mean?



Details



Very important approximation



How good is it?



Particle Range



Bragg “peak”



Electron energy loss: processes

For “low” energies (depends on critical energy see later slides) most energy lost 
is by IONISATION.

At “high” energy most energy (essentially all about 1 GeV) is by 
bremmstrahlung, the emission of a gamma ray.

At very low energies (less than ~ 10 MeV in Pb) then there are small 
contributions from scattering.



Electron energy loss plot



Critical Energy (important to help 
understand electromagnetic calorimeters)



Radiation Length – a critical design parameter 
for calorimeters

A really useful practical resource 
for you is available here: 

http://pdg.lbl.gov/2019/Atomic
NuclearProperties/index.html

http://pdg.lbl.gov/2019/AtomicNuclearProperties/index.html

