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Image from: https://www1.aps.anl.gov/detectors/scintillator-and-visible-light-detectors



Detection systems

Images from: http://wanda.fiu.
edu/teaching/courses/Modern_lab_manual/scintillator.html

● PMT
● SiPM/SSPM (array 

of Geiger-mode 
APD’s)

● CCD/CMOS 
camera



Desired Properties
● Luminosity (ph/MeV deposited)
● Density (number of atoms/ sq. cm)
● Atomic number (Zeff)
● Linearity
● Stokes shift (low self-absorption)
● Decay time
● Emission spectrum
● Refractive index
● Energy Resolution
● Cost (ease of growth process)

Image from https://en.wikipedia.org/wiki/Scintillator#/media/File:SGCat24454-scint-gris.noirEtBlanc.jpg



Types
● Organic 

○ fast decay time
○ Crystalline (Anthracene, Stilbene)
○ Liquid
○ Plastic

● Inorganic
○ slow but brighter, better energy res.
○ Crystalline (CsI:Tl, NaI:Tl, LSO/LYSO)
○ Ceramic (GLuGAG, GLO)

● Semiconductor
○ CZT, HPGe

● Novel
○ Ion chamber, drift tube, TES, etc.

Figure from Seeley 2013



Table from Nikl 2006



From “Cryogenic detectors and neutrino mass measurement” by Michael W. Rabin, Los Alamos National Laboratory 
http://public.lanl.gov/friedland/info13/info13talks/Rabin-INFO13.pdf



Stokes Shift

Figure from Knoll 2010



Emission Spectra

Figure from Knoll 2010



Stages of absorption/emission

From Rodnyi 1997



Absorption Mechanisms

Figure from Rodnyi 1997



Defects

Figure from Rodnyi 1997



Emission

Figure from Rodnyi 1997



Summary

Photo from http://www.tnw.tudelft.nl/index.
php?id=34562
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