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2 Contalbrigo M.   Rich Mee3ng, 5th April  2013, JLab 

Alignment 
From Marco Mirazita, 15/03/2013 



3 Contalbrigo M. 

GEM Tracking Simula4on 

 Rich Mee3ng, 5th April  2013, JLab 



4 Contalbrigo M. 

‐‐ MC 
‐‐ DATA 

Direct Light, n=1.05 (run 1051) 

Mismatch 

 Rich Mee3ng, 5th April  2013, JLab 



5 Contalbrigo M. 

Alignment 
Add +3 mm to the beam ver3cal posi3on to match PMT fit center 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Rich Mee3ng, 5th April  2013, JLab 



6 Contalbrigo M. 

‐‐ MC 
‐‐ DATA 

Direct Light, n=1.05 (run 1051) 

 Rich Mee3ng, 5th April  2013, JLab 



7 Contalbrigo M. 

Direct Light, n=1.05 (run 1051)   Fit center 

Fit RMS 
1.868 mm 

Fit RMS 
1.963 mm 

 Rich Mee3ng, 5th April  2013, JLab 



8 Contalbrigo M. 

Direct Light, n=1.05 (run 1051)   GEM center 

Fit RMS 
1.780 mm 

Fit RMS 
2.072  mm 

 Rich Mee3ng, 5th April  2013, JLab 



9 Contalbrigo M. 

RMS vs misalignment 

Ru2n  Beam Misalignment  Center  Rms  
(DATA) 

Rms (MC) 

1051  Mirazita  PMTs  1.963  1.874 

    “    Mirazita + 3mm (y)  PMTs  1.963  1.868 

    “  0.6o  slope in x  PMTs  1.963  1.830 

    “  Mirazita   GEM  2.079  1.799 

     “  Mirazita + 3mm (y)  GEM  2.072  1.780 

     “  0.6o  slope in x  GEM  1.753 

 Rich Mee3ng, 5th April  2013, JLab 



10 Contalbrigo M. 

‐‐ MC 
‐‐ DATA 

Reflected Light, n=1.05 (run 822)  

 Rich Mee3ng, 5th April  2013, JLab 



11 Contalbrigo M. 

‐‐ MC 
‐‐ DATA 

Reflected Light, n=1.05 (run 822)  

 Rich Mee3ng, 5th April  2013, JLab 



12 Contalbrigo M. 

‐‐ MC 
‐‐ DATA 

Reflected Light, n=1.05 (run 822) Tilted mirror 

 Rich Mee3ng, 5th April  2013, JLab 



13 Contalbrigo M. 

Mirror Planarity 

 Rich Mee3ng, 5th April  2013, JLab 

From Vincenzo Lucherini , 26/10/2012 

JULY 2012  DECEMBER 2012 



14 Contalbrigo M. 

Reflected Light, n=1.05 (run 822) Tilted mirror 

 Rich Mee3ng, 5th April  2013, JLab 



15 Contalbrigo M. 

Reflected Light, n=1.05 (run 822) Beam slope 

 Rich Mee3ng, 5th April  2013, JLab 



16 Contalbrigo M. 

RMS vs misalignment 

Ru2n  Beam Misalignment  Center  Rms  
(DATA) 

Rms (MC) 

1051  Mirazita  PMTs  1.963  1.874 

    “    Mirazita + 3mm (y)  PMTs  1.963  1.868 

    “  0.6o  slope in x  PMTs  1.963  1.830 

    “  Mirazita   GEM  2.079  1.799 

     “  Mirazita + 3mm (y)  GEM  2.072  1.780 

     “  0.6o  slope in x  GEM  1.753 

   822  Mirazita  PMTs  3.514  2.902 

    “    Mirazita + 3mm (y)  PMTs  3.514  2.917 

    “  0.6o  slope in x  PMTs  3.123 

 Rich Mee3ng, 5th April  2013, JLab 



17 Contalbrigo M. 

Cross‐Talk (4%) & Dark Count (3 10‐4) 

Run 0822 

Run 1051 

 Rich Mee3ng, 5th April  2013, JLab 



18 Contalbrigo M. 

Residuals ‐ run 822 

Hit radius 
 

‐‐ MC 
‐‐ DATA 

 Rich Mee3ng, 5th April  2013, JLab 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19 Contalbrigo M. 

Residuals ‐ run 822 

 Rich Mee3ng, 5th April  2013, JLab 



20 Contalbrigo M. 

G4 Unified Model 

 Rich Mee3ng, 5th April  2013, JLab 

Back‐sca^ering  

Specular‐spike on 
average normal Diffusion 

Specular‐lobe  from microfacets 

Transmission 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21 Contalbrigo M. 

ScaYering vs Roughness 

 Rich Mee3ng, 5th April  2013, JLab 

Op3cal sca^ering   Roughness RMS 

Incident angle 

Reflec3vity 

Wavelength 

Bennet & Porteus, JOSA 51 (1961) 123   

λ= 500 nm 
θ = 60o 



22 Contalbrigo M. 

Reflected Light, n=1.05 (run 822) Roughness 

 Rich Mee3ng, 5th April  2013, JLab 

Fit RMS 
3.337 mm 

Fit RMS 
3.514 mm 


