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WLS-LG: Attenuation length (λatt) 

99% pTP ph.abs.
95% pTP ph.abs.

70% pTP ph.abs.
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A = ε c d
ε = molar extinction coeff.
c = concentration
d = optical path

● Both the Absorbance of the pTP photons & the λattof the photons emitted 
by the secondary WLS depends on the WLS chromophore concentration
○ The chromophore concentration & WLS-LG thickness  are  tuned to 

maximize the Photon Collection Efficiency (PCE)
●  λatt (400-500 nm) is the leading parameter for high PCE.  
○ Required: λatt> Optical Path 

Pl of WLS 



C.M. Cattadori - WLS for M1  DUNE CM-23/09/27 3

preliminary
OP ~ 10-100 cm; λopt

att =37 cm; thick=3.8mm OP ~ 60-200 cm; λopt
att~ 200 cm; thick = 5.5 mm 

FD1

FD2:  PDEmax found for WLS-plate:
5.5-6.0 mm thick
16-24 mg/kg chrom. conc.

WLS- LG: chromophore concentration and thickness 
optimization for FD1 and FD2
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WLS Tiles for M1

Casted in August/September 2023
Laser cut in September 2023
Delivered to INFN MiB on 18/09/2023
Shipped to NIU & CIEMAT on 19/09/2023
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NIU: 2 x 40 mg/kg
2 x 24 mg/kg

CIEMAT: 2 x 40 mg/kg (1 for PDE)
2 x 24 mg/kg (1 for PDE)


