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Aerogel Dispersion 

 Rich Mee3ng, 19th April  2013, JLab 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Aerogel Rayleigh 

 Rich Mee3ng, 19th April  2013, JLab 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Aerogel Op8cal Surface 

 Rich Mee3ng, 19th April  2013, JLab 

The roughness of aerogel surface causes forward scaDering of light 

Can be measured by spectrophotometer 
or looking to the spot of  laser beams 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Aerogel Op8cal Surface 

 Rich Mee3ng, 19th April  2013, JLab 

AMS P. Aguayo, NIMA 560 (2006) 291 

HERMES R. De Leo, NIMA 457 (2001) 52 

Forward scaDering probability ~ 15 % with and average angle ~ 1.6 mrad 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Aerogel Op8cal Surface 

 Rich Mee3ng, 19th April  2013, JLab 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G4 Unified Model 

 Rich Mee3ng, 19th April  2013, JLab 

Back‐scaDering  

Specular‐spike on 
average normal Diffusion 

Specular‐lobe  from microfacets 

Transmission 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Aerogel Op8cal Surface 

 Rich Mee3ng, 19th April  2013, JLab 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α=0.02 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Aerogel Op8cal Surface 

 Rich Mee3ng, 19th April  2013, JLab 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Aerogel Dispersion 

 Rich Mee3ng, 19th April  2013, JLab 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Resolu8on Direct Light 
Run  Contribu8on  θC   Spread  (mrad)  Residuals (mm)  Rms (mm) 
1051  No effect  0.06  0.02 

    “  Mul3ple ScaDering  0.36  0.06 

    “  Beam EmiDance  5.31  0.62 

    “  Beam Slope (0.3o)  2.12  0.64 

    “  Mirazita (old) values        5.29  0.63 

    “    Pixel  0.4  2.12  0.73 

    “  4% Xtalk   0.4  1.79  0.93 

    “  + 3 10‐4 Dark Count  0.4  2.28  1.18 

     “  MA‐PMTs  0.4  3.67  1.18 

    “  Emission  0.4  2.15  0.64 

    “  Dispersion(+Rayleigh)  5.31   (5.54)  3.62  (3.65)  1.23 (1.26) 

     “  Op3cal Surface (α=0.06)  3.33  4.04  1.20 

     “  Aerogel  6.37  5.63  1.73 

1051  MC  7.87  1.87 

1051  DATA  1.97 

 Rich Mee3ng, 19th April  2013, JLab 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Mirror Reflec8vity 

 Rich Mee3ng, 19th April  2013, JLab 

Spectrophotometer 
measurement 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Mirror Focal Plane 

 Rich Mee3ng, 19th April  2013, JLab 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Resolu8on Reflected Light 

Run  Contribu8on  θC   Spread  (mrad)  Residuals (mm)  Rms (mm) 
 822  Emmission  3.20  1.20 

   “  + Mirror Roughness   3.26  1.23 

    “  + Mirror Misalignment   3.66  1.33 

    “  + Beam EmiDance/Slope  7.35  1.37 

    “    + Pixel  4.06  1.54 

    “  + 4% Xtalk   4.10  1.54 

    “  + 3 10‐4 Dark Count  4.51  1.92 

    “  Dispersion(+Rayleigh)  5.47 (6.00)  2.20 (2.42) 

     “  Op3cal Surface (α=0.06)  6.66  2.66 

     “  Aerogel  8.23  3.26 

 822  MC  10.80  3.33 

 822  DATA  3.47 

 Rich Mee3ng, 19th April  2013, JLab 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Resolu8on Reflected Light 

Run  Contribu8on  θC   Spread  (mrad)  Residuals (mm)  Rms (mm) 
1051  MC  7.87  1.87 

1051  DATA  1.97 

 822  MC  10.80  3.33 

 822  DATA  3.47 

 832  MC  10.82  3.66 

 832  DATA  3.69 

 851  MC  9.43  3.02 

 851  DATA  3.32 

 Rich Mee3ng, 19th April  2013, JLab 


