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Configuration Characteristics

Saint-Gobain (BC-404) [75 x 5 x 0.5 cm3 ] 
scintillator bar coupled with 2 SiPM/side 

[Hamamatsu S13360 – 3025CS]

Trigger imposed by 2 scint+PMTs in 
“sandwich” configuration, readout by 

the CAEN DT5550W DAQ
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Summary of Muon Spectral Measurements
“Sandwich” trigger placed in various positions along the bar

Left & Right SiPMs

The full 75 cm bar is graphically illustrated with its trigger positions (in cm) 
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Characteristics: 

HV- 57.5 V, HG Gain – 60
Shaping time: 50 ns

Left Right
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Results

Fitting all SiPM charge distributions w/ LanGaus functions 

Individual behaviour of both 
sides derived from all MPVs

Attenuation length:
 Λ = 137 ± 6 cm

BC – 404 w/ Hamamatsu S13360-3025CS SiPMs

Average Normalized MPV leading to 
attenuation length measurement 

regarding the bar under test

Average MPV count in all trigger 
positions



5PSD meeting 5

Configuration characteristics

Updates from Lab & MC activities

EJ-204 [160 x 3 x 0.5 cm] + 2 SiPMs/side [S14160-3015PS]

Trigger imposed by 2 scint+PMTs in “sandwich” 
configuration, readout by CAEN DT5550W

@ GSSI –  LNGS
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“Sandwich” trigger placed in various positions along the bar
Right & Left SiPMs

The full 160 cm bar is graphically illustrated with its trigger positions (in cm) 
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Summary of CR Muon spectral measurements

Left Right
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Preliminary Results

Fitting all SiPM charge distributions w/ LanGaus functions 

Individual behaviour of both 
sides derived from all MPVs

EJ-204 w/ Hamamatsu S14160-3015PS SiPMs

 Λ = 250 ± 7 cm

 Λ = 170 ± 4 cm

Additional measurements in the first 50 cm of the 160 cm bar to evaluate 
hypotheses of additional components contributing

 in the light attenuation curve 
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Summary [Lab activities]
BC – 404 [75 cm] rectangular bar
● Construction, calibration and test of 75 cm bar w/ Hamamatsu SiPMs

● CR muons detected in 5 trigger positions along the 75 cm bar

● Light attenuation measurement: Λ = 137 ± 6 cm

EJ – 204 [160 cm] trapezoidal bar
● Instrumentation of novel 1.6 m trapezoidal bar, validating performance aspects 

in larger scales 

● CR muons detected in 5 trigger positions along the 1.6 m bar

● Preliminary light attenuation measurement: Λ > 170 ± 4 cm

Additional measurements in the first 50 cm (of each side) of the 160 cm bar to 
evaluate hypotheses of additional components in the light attenuation curve 
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TAL estimation from simulation 

Beam: Monoenergetic muons: 1 GeVDifferent positions along the bar: 0, 40, 67, 72.5 cm from the center500 events for each position  
Simulation setup 

Rectangular geometries (two 3x3mm2 SiPMs per side):
● 200 x 3 x 0.5 cm3
● 200 x 3 x 1 cm3
● 200 x 5 x 1 cm3
● 200 x 12 x 0.5 cm3
● 200 x 12 x 1 cm3
● 200 x 12 x 2 cm3

Parameters :
● MC Attenuation Length = 200 cm (to be normalized) 
● BC-404 emission spectrum and light yield
● Wrapping thickness: 0.5 mm
● 100% or 97% wrapping reflectivity  

TAL estimation: for each geometry, fit average number of photons collected by a SiPM as a function of the beam position with an exponential.  

Trapezoidal geometries (one 3x3mm2 SiPMs per side):
● 200 cm long 

● 1 cm height, 4 cm and 2 cm sides at 45° angle
● 0.5 cm height, 3 cm and 2 cm sides at 45° angle
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TAL as a function of the bar cross section areaSimulation results From Saint-Gobain datasheet (link): study on BC-408 barsTry reproducing values from manual (BC-408) with simulation. TAL plotted normalizing highest simulation value with highest  value from the manual, referring to the same geometry.Good agreement between simulation and manual values.Trapezoidal bars seem to follow same behaviour as rectangular ones.Simulation wrapping has 100% reflectivity.Simulation emission spectrum: BC-404 

https://www.crystals.saint-gobain.com/sites/imdf.crystals.com/files/documents/organics-plastic-scintillators.pdf
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TAL as a function of the bar cross section areaSimulation results 
 Increasing trend of the estimated TAL with the bar cross section area.Lab points refer to different scintillators: EJ-200 and BC-404.  From datasheets: EJ-200: TAL = 380 cm for 300 x 20 x 2 cm3 BC-404:BAL = 160 cmTAL = 140 cm for 200 x 20 x 1 cm3  
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Summary [MC activities]

Aim of the simulation: study TAL dependency on cross section area and wrapping reflectivity. 8 geometries were simulated: 200 cm long rectangular and trapezoidal bars with different cross section.Wrapping reflectivity set to 100 % or 97%  Beam: 1 GeV muons in different positions along the barEstimation of TAL for different set-upsResults:TAL increases with bar cross section areaTrapezoidal and rectangular bars have same behaviour
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Additional Info
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Horizontal bar results
Fitting all SiPM charge distributions w/ LanGaus functions 

Average Normalized MPV

Average MPV count in all
 trigger positions

Lab results: 75 cm bar
Att length: 137 ± 6 cm 

Previously tested 
bars @ LNGS

Lab results: 150 cm bar
Att length: 184 ± 8 cm 

More results ongoing...
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Vertical bar results
Fitting all SiPM charge distributions w/ LanGaus functions 

Average Normalized MPV

Average MPV count in all
 trigger positions

Lab results: 75 cm bar
Att length: 137 ± 6 cm 

Previously tested 
bars @ LNGS

Lab results: 150 cm bar
Att length: 184 ± 8 cm 

More results ongoing...
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