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Optical Photons

1. Optical Processes in 
Geant4

2. Photon Production 
Mechanisms
➢ Cerenkov
➢ Scintillation

3. Transportation of 
photons
➢ Bulk Processes
➢ Boundary Processes

4. Code implementation of 
optical processes

5.“Idiosyncrasies”
➢ Birk’s Effect
➢ Photon arrival times
➢ Some “tricks”

6. Examples

7. Hands-on

Alexander Howard, Imperial College
(Documentation Co-ordinator)
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Hands-On

● $G4INSTALL/examples/extended/optical

● LXe
– Multi-purpose detector setup implementing:

(1) scintillation inside a bulk scintillator with PMTs

(2) large wall of small PMTs opposite a Cerenkov slab to 
show the cone

(3) plastic scintillator with wave-length-shifting fiber readout.
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Hands-On - Tasks

(1)  Source: 
$G4INSTALL/examples/extended/optical/LXe

(2)  Compile and load the example

(3)  What do you see?

(4)  Produce photons in the geometry → 
photon.mac

(5)  Observe ionising particle interaction → 
cerenkov.mac

 Reduce number of events first!!!!

(6)  Look at the macro 
   → what should you do to see ONLY cerenkov 
photons?
   → what should you do to see scintillation yield 
too?

(7)  What output do you observe?

(8)  Run in batch mode for 10000 (cerenkov) and 
100 (incl. scint) events

(9)  Open the histograms in root

(10)  Test wave length shifting: first 10 events 
(interactive), then 1000 (batch)
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Solution (3)
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Solution (4)
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Solution (5)
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Solution (5)
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Solution (7)
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Solution (9)
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Solution (9)
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Solution (9)
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Solution (9)
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Solution (9)
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Solution (9) - scintillation
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Solution (9) - scintillation
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Solution (10)
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Solution (10)
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