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▪Scintillators
▪ Basic principles

▪ Important materials in current use

▪ Low energy applications (spectroscopy, medicine)

▪ High energy applications (calorimeters, Time-of-flight)

What is this lecture about?



Earliest example



What materials can we use?

A wide range of  materials are available in principle. However in 
practice we need to compromise based on a range of parameters:
• Speed
• Light yield (photons per MeV)
• Density
• Cost
• Typical volumes available
• Commercially viable
• Radiation tolerance
• Mechanical aspects (e.g. brittleness, thermal shock tolerance, crazing of 

plastics)



Inorganic scintillators



Mechanisms



Quenching of luminescence



Spectral overlap
“Luminescence properties of tungstates and molybdates phosphors: Illustration 
on ALn(MO4)2 compounds (A = alikaline cation, Ln = lanthanides, M = W, Mo)” 
Solid State Sciences 13 (2011) 460-467



Cross-luminescence ( e.g. BaF2)



Important 
examples

Scintillator pulse 
height is relative to 
NaI(Tl) = 100



[Heading text]

Lead tungstate (PbWO4) crystals for the CMS 
electromagnetic calorimeter © 2001-2020 CERN



Example signals



Organic scintillators



Organic scintillators

R is the distance between donor and acceptor



Increase efficiency 
using a 
wavelength shifter





Liquid noble gasses



Applications of Lar, LKr, LXe



TPC application


