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Attenuation Length

Light attenuation in optical fibres added to my HidraSim fork
(https://github.com/AndreaPareti/HidraSim)

Attenuation parameters as measured during 2023 test beam:
const G4double SAttenuationLength = 191.6*CLHEP::cm; // from test beam data
const G4double CAttenuationLength = 388.9*CLHEP::cm; // from test beam data  

After calibration with positrons the #photoelectrons per GeV reads
double SciPheGeV_Steel = 155.582;    //TB2023
double CerPheGeV_Steel = 49.327;     //TB2023 

(Electrons)
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Attenuation Length
Reconstructed energy in C and S fibres after calibration with electrons
Important tail at high energies (most probably due to hadron showers developing deep inside the calorimeter)



Andrea Pareti - INFN and Università di Pavia DR Pavia - 20/02/2024

Attenuation Length Using a standard value of χ and applying DR formula 
one finds energies much higher than expected due to 
this tail (definitely not gaussian shape)
Here:  χ=0.3Point with f

em
= 1 is here
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Attenuation Length const G4double SAttenuationLength = 191.6*CLHEP::cm; // from test beam data
const G4double CAttenuationLength = 388.9*CLHEP::cm; // from test beam data  
Do these values even make sense for an optical calorimeter?
Do we have any number for SPACAL/DREAM/RD52 ?

Brute forcing some values for chi to 
try recover linear response
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Attenuation Length
Quick test to see what happens with ~no losses, setting a one kilometre attenuation length    
double SciPheGeV_Steel = 510.40757142857143;  // 1Km Attenuation Length
double CerPheGeV_Steel = 88.42804285714286;   // 1Km Attenuation Length
(light yield in TB2023 simulation is higher than original HidraSim)

(Electrons)
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Attenuation Length
double SciPheGeV_Steel = 510.40757142857143;  // 1Km Attenuation Length
double CerPheGeV_Steel = 88.42804285714286;   // 1Km Attenuation Length

This seems much better
High energy tail disappeared
Are these fibres for sale?
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Attenuation Length
From Datasheet:
Attenation S: ~6m
Attenuation C: ~20m (pessimistic esteem)   
double SciPheGeV_Steel = 348.305;    //datasheet
double CerPheGeV_Steel = 79.042;     //datasheet

Should be 
something around 
26-28 metres
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Attenuation Length

Electrons

χ still has a somewhat strange value, 
but it works more or less
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Attenuation Length
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Attenuation Length
Weighting for light attenuation corresponding to 
barycenter Z position
w = e(2500-z)/λ 
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Attenuation Length



Andrea Pareti - INFN and Università di Pavia DR Pavia - 20/02/2024

Attenuation Length
Electrons


