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90Sr Simulation

• Physics 

• Physics List for Geant4 FTFP_BERT*

• Source

• 90Sr with G4 radioactive decay simulation

• Geometrical parameters
• Geometry B1 (5mm) :

• Tile size (100x100x5) mm3

• Source Position: Centered in (x,y) plane at 0.5 cm from Tile in z axes

• SiPM (0,1,2,4) 3x3 mm

• SiPM (3,5,6) 4x4 mm

• Wrapping (Teflon) Thickness 500 um

• Geometry B2 (10mm) :

• Tile size (100x100x10) mm3

• Source Position: Centered in (x,y) plane at 0.5 cm from Tile in z axes

• SiPM (0,1,2,4) 3x3 mm

• SiPM (3,5,6) 4x4 mm

• Wrapping (Teflon) Thickness 500 um

*http://geant4-userdoc.web.cern.ch/geant4-userdoc/UsersGuides/PhysicsListGuide/html/reference_PL/FTFP_BERT.html#ftfp-bert
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http://geant4-userdoc.web.cern.ch/geant4-userdoc/UsersGuides/PhysicsListGuide/html/reference_PL/FTFP_BERT.html#ftfp-bert


G4 Simulation 1M events -> 2M Electrons by Ions

90Sr Emission
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Tile B1 (5 mm) Tile B2 (10 mm)

Expected Rate 23% 

*10 k events simulated

90Sr Tile Energy Absorption*
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Tile B1 (5 mm) Tile B2 (10 mm)

*10 k events simulated

90Sr Scintillation Photons*
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Tile B1 (5 mm) -> 3mm SiPMs

*10k events 

90Sr Absorbed Photons*

Tile B1 (5 mm) -> 4mm SiPMs

Tile B1 (5 mm) -> Tile
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113 121 114

221 2217394

204

121

Side Side Side Side

Side Side Top

*10 k events simulated                 100% Reflectivity



Tile B1 (5 mm) -> 3mm SiPMs

*10k events 

90Sr Reflections*

Tile B1 (5 mm) -> 4mm SiPMs

Tile B1 (5 mm) -> Total
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69 64 68

66 66

258

63

Side Side Side Side

Side Side Top

*10 k events simulated                 100% Reflectivity



Tile B2 (10 mm) -> 3mm SiPMs

*10k events 

90Sr Absorbed Photons*

Tile B2 (10 mm) -> 4mm SiPMs

Tile B2 (10 mm) -> Tile
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66 70 66

125 1257762

121

69

Side Side Side Side

Side Side Top

*10 k events simulated                 100% Reflectivity



Tile B2 (10 mm) -> 3mm SiPMs

*10k events 

90Sr Reflections*

Tile B2 (10 mm) -> 4mm SiPMs

Tile B2 (10 mm) -> Total
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47 44 47

46 46

143

44

Side Side Side Side

Side Side Top

*10 k events simulated                 100% Reflectivity



Reflectivity dependence*
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Tile B1 (5 mm) -> 3mm SiPMs

Tile B1 (5 mm) -> 4mm SiPMs

*Photons Absorbed

Side Side Side Side

Side Side Top



Reflectivity dependence*
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Tile B2 (10 mm) -> 3mm SiPMs

Tile B2 (10 mm) -> 4mm SiPMs

*Photons Absorbed

Side Side Side Side

Side Side Top



Reflectivity dependence*
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Tile B1 (5mm) Tile B2 (10mm) 

2.71 Ratio from 
experimental data for 10 

mm tile

97.1% teflon reflectivity



Comparison with data

Tile B2 (10 mm)

Lab Simulation
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PDE 40% @400nm
25 p. e

PDE 40% @400nm
25 p. e



Comparison with data

Tile B2 (10 mm)

Lab Simulation
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PDE 40% @400nm
9 p. e

PDE 25% @400nm
9 p. e



Comparison with data

Tile B2 (10 mm)

Lab

Simulation
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PDE 35% @400nm
11 p. e

PDE 35% @400nm
12 p. e

PDE 35% @400nm
11 p. e



Tile B1 (5 mm) -> 3mm SiPMs

*10k events 

90Sr Absorbed Photons*

Tile B1 (5 mm) -> 4mm SiPMs

Tile B1 (5 mm) -> Tile
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43 51 43

90 901615

20

52

Side Side Side Side

Side Side Top

*10 k events simulated                 97.1% Reflectivity



Tile B2 (10 mm) -> 3mm SiPMs

*10k events 

90Sr Absorbed Photons*

Tile B2 (10 mm) -> 4mm SiPMs

Tile B2 (10 mm) -> Tile
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31 35 31

62 622468

23

35

Side Side Side Side

Side Side Top

*10 k events simulated                 97.1% Reflectivity



Collected photons comparison
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Tile B1 (5 mm) Tile B2 (10 mm)

113 121 114

221 2217394

204

121

66 70 66

125 1257762

121

69

100% Reflectivity

97.1% Reflectivity

43 51 43

90 901615

20

52

31 35 31

62 622468

23

35
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Photon collection uniformity

• Physics 

• Physics List for Geant4 FTFP_BERT*

• Source

• µ+ @ 10 GeV Orthogonal to xy plane in random position

• Geometrical parameters
• Geometry B1 (10mm) :

• Tile size (100x100x5) mm3

• SiPM (0,1,2,4) 3x3 mm

• SiPM (3,5,6) 3x3 mm

• Wrapping (Teflon) Thickness 500 um

• Geometry B1 (10mm) :

• Tile size (200x200x10) mm3

• SiPM (0,1,2,4) 3x3 mm (Same Position)

• SiPM (3,5,6) 3x3 mm (Same Position)

• Wrapping (Teflon) Thickness 500 um

*http://geant4-userdoc.web.cern.ch/geant4-userdoc/UsersGuides/PhysicsListGuide/html/reference_PL/FTFP_BERT.html#ftfp-bert
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http://geant4-userdoc.web.cern.ch/geant4-userdoc/UsersGuides/PhysicsListGuide/html/reference_PL/FTFP_BERT.html#ftfp-bert


Photon collection uniformity

Tile B2 (10mm) Tile B2 (10mm) 

10 cm 20 cm

Average values of photons absorbed (percentage of generated)

0.8% 0.8% 0.8%

0.8%

1.5%1.5%

1.5%

0.2% 0.2% 0.2%

0.2%

0.4% 0.4%

0.4%
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Photon collection uniformity

Tile B2 (10mm) Tile B2 (10mm) 

10 cm 20 cm
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Photon collection uniformity

Tile B2 (10mm) Tile B2 (10mm) 

10 cm 20 cm
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Photon collection uniformity

Tile B2 (10mm) Tile B2 (10mm) 

10 cm 20 cm
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Photon collection uniformity

Tile B2 (10mm) Tile B2 (10mm) 

10 cm 20 cm
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Photon collection uniformity

Tile B2 (10mm) Tile B2 (10mm) 

10 cm 20 cm
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Photon collection uniformity

Tile B2 (10mm) Tile B2 (10mm) 

10 cm 20 cm
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Photon collection uniformity

Tile B2 (10mm) Tile B2 (10mm) 

10 cm 20 cm
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Backup
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Tile B1 (5 mm) -> 3mm SiPMs

*10k events 

90Sr Absorbed Photons*

Tile B1 (5 mm) -> 4mm SiPMs

Tile B1 (5 mm) -> Tile
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113 121 114

221 2217394

204

121

Side Side Side Side

Side Side Top

*10 k events simulated                 100% Reflectivity



Tile B1 (5 mm) -> 3mm SiPMs

*10k events 

90Sr Tracklength*

Tile B1 (5 mm) -> 4mm SiPMs

Tile B1 (5 mm) -> Total

30

1141 1061 1139

1108 1104

1379

1049

Side Side Side Side

Side Side Top

*10 k events simulated                 100% Reflectivity



Tile B1 (5 mm) -> 3mm SiPMs

*10k events 

90Sr Reflections*

Tile B1 (5 mm) -> 4mm SiPMs

Tile B1 (5 mm) -> Total

31

69 64 68

66 66

258

63

Side Side Side Side

Side Side Top

*10 k events simulated                 100% Reflectivity



Tile B2 (10 mm) -> 3mm SiPMs

*10k events 

90Sr Absorbed Photons*

Tile B2 (10 mm) -> 4mm SiPMs

Tile B2 (10 mm) -> Tile

32

66 70 66

125 1257762

121

69

Side Side Side Side

Side Side Top

*10 k events simulated                 100% Reflectivity



Tile B2 (10 mm) -> 3mm SiPMs

*10k events 

90Sr Tracklength*

Tile B2 (10 mm) -> 4mm SiPMs

Tile B2 (10 mm) -> Total

33

1339 1244 1338

1288 1285

1489

1240

Side Side Side Side

Side Side Top

*10 k events simulated                 100% Reflectivity



Tile B2 (10 mm) -> 3mm SiPMs

*10k events 

90Sr Reflections*

Tile B2 (10 mm) -> 4mm SiPMs

Tile B2 (10 mm) -> Total

34

47 44 47

46 46

143

44

Side Side Side Side

Side Side Top

*10 k events simulated                 100% Reflectivity



Tile B1 (5 mm) -> 3mm SiPMs

*10k events 

90Sr Absorbed Photons*

Tile B1 (5 mm) -> 4mm SiPMs

Tile B1 (5 mm) -> Tile

35

43 51 43

90 901615

20

52

Side Side Side Side

Side Side Top

*10 k events simulated                 97.1% Reflectivity



Tile B1 (5 mm) -> 3mm SiPMs

*10k events 

90Sr Tracklength*

Tile B1 (5 mm) -> 4mm SiPMs

Tile B1 (5 mm) -> Total

36

491 409 491

430 430

194

407

Side Side Side Side

Side Side Top

*10 k events simulated                 97.1% Reflectivity



Tile B1 (5 mm) -> 3mm SiPMs

*10k events 

90Sr Reflections*

Tile B1 (5 mm) -> 4mm SiPMs

Tile B1 (5 mm) -> Total

37

104 101 103

102 101

120

101

Side Side Side Side

Side Side Top

*10 k events simulated                 97.1% Reflectivity



Tile B2 (10 mm) -> 3mm SiPMs

*10k events 

90Sr Absorbed Photons*

Tile B2 (10 mm) -> 4mm SiPMs

Tile B2 (10 mm) -> Tile

38

31 35 31

62 622468

23

35

Side Side Side Side

Side Side Top

*10 k events simulated                 97.1% Reflectivity



Tile B2 (10 mm) -> 3mm SiPMs

*10k events 

90Sr Tracklength*

Tile B2 (10 mm) -> 4mm SiPMs

Tile B2 (10 mm) -> Total

39

634 547 640

559 561

320

548

Side Side Side Side

Side Side Top

*10 k events simulated                 97.1% Reflectivity



Tile B2 (10 mm) -> 3mm SiPMs

*10k events 

90Sr Reflections*

Tile B2 (10 mm) -> 4mm SiPMs

Tile B2 (10 mm) -> Total

40

69 67 69

67 68

81

67

Side Side Side Side

Side Side Top

*10 k events simulated                 97.1% Reflectivity



Reflectivity dependence*
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Tile B1 (5 mm) -> 3mm SiPMs

Tile B1 (5 mm) -> 4mm SiPMs

*Photons Absorbed

Side Side Side Side

Side Side Top



Reflectivity dependence*
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Tile B1 (5 mm) -> 3mm SiPMs

Tile B1 (5 mm) -> 4mm SiPMs

*Track Length

Side Side Side Side

Side Side Top



Reflectivity dependence*
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Tile B1 (5 mm) -> 3mm SiPMs

Tile B1 (5 mm) -> 4mm SiPMs

*Number of Reflections

Side Side Side Side

Side Side Top



Reflectivity dependence*
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Tile B2 (10 mm) -> 3mm SiPMs

Tile B2 (10 mm) -> 4mm SiPMs

*Photons Absorbed

Side Side Side Side

Side Side Top



Reflectivity dependence*
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Tile B2 (10 mm) -> 3mm SiPMs

Tile B2 (10 mm) -> 4mm SiPMs

*Track Length

Side Side Side Side

Side Side Top



Reflectivity dependence*
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Tile B2 (10 mm) -> 3mm SiPMs

Tile B2 (10 mm) -> 4mm SiPMs

*Number of Reflections

Side Side Side Side

Side Side Top


