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2 Contalbrigo M. 

Simula'on Op'miza'on 

 Rich Mee3ng, 1st February 2013, JLab 

✔  Geometry 
  
            ✔     beam trajectory taken from GEMs 
          ✔    box 0.5 degrees rota3on with respect to the beam 
 
✔  Aerogel op3cal proper3es  
 
            ✔    measured transmission 
            ✔    refrac3ve index  
          ✔    measured dispersion (direct light data with filters) 
 
✔  MA‐PMTs digitaliza3on 
   
            ✔    dead area 
            ✔    double hits  take the OR   
          ✔    PMTs global efficiency 
            ✔    cross‐talk 
            ✔    gain 
              



3 Contalbrigo M. 

Beam Tracks 

 Rich Mee3ng, 1st February 2013, JLab 

Horizontal 
box rota3on 

Mono 
chroma3c 

No  
correla3on 



4 Contalbrigo M. 

Beam Profile 

 Rich Mee3ng, 1st February 2013, JLab 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5 Contalbrigo M. 

Aerogel Characterizar'on 

 Rich Mee3ng, 1st February 2013, JLab 

Goal transmiWance 
assumed for  
CLAS12 !!! 

Ref. index  
varia3on to match the  

measured radius 

Rayleigh scaWering 
is the major effect 



6 Contalbrigo M. 

Beam Profile 

 Rich Mee3ng, 1st February 2013, JLab 

Fit RMS 
1.502 mm 

Fit RMS 
1.604 mm 

N = 1.049  N = 1.050 



7 Contalbrigo M. 

Pixeliza'on 

 Rich Mee3ng, 1st February 2013, JLab 



8 Contalbrigo M. 

Pixeliza'on 

? 

 Rich Mee3ng, 1st February 2013, JLab 



9 Contalbrigo M. 

Pixeliza'on 

 Rich Mee3ng, 1st February 2013, JLab 



10 Contalbrigo M. 

Gain Spread 

 Rich Mee3ng, 1st February 2013, JLab 

Not accounted for so far 



11 Contalbrigo M. 

DATA vs MC with Beam Spread 

 Rich Mee3ng, 1st February 2013, JLab 



12 Contalbrigo M. 

DATA vs MC with Beam Spread 
DATA (Run 1051)  MC (Aram GEM values) 

 Rich Mee3ng, 1st February 2013, JLab 

Fit RMS 
1.601 mm 

Fit RMS 
2.011 mm 



13 Contalbrigo M. 

Pixel Residual Distribu'ons 

 Rich Mee3ng, 1st February 2013, JLab 

Each panel is 
one MA‐PMT 

DATA vs MC  
Normalized to the event number 



-3

-2

-1

0

1

2

3

0 5 10 15 20 25
PMT

Re
s.

 M
ea

n 
µ
µ

0

2

4

6

8

0 5 10 15 20 25

MC

DATA

PMT

Re
s.

 R
M

S 
µ
µ

14 Contalbrigo M. 

Pixel Residuals 

 Rich Mee3ng, 1st February 2013, JLab 

Zig‐zag  
due to UV & not‐UV 

glass window 

About 1mm 
offset in DATA  

Mismatch due to  
misalignment 



15 Contalbrigo M. 

DATA vs MC with Misalignment 
DATA (Run 1051)  MC (Aram GEM values) 

 Rich Mee3ng, 1st February 2013, JLab 

Fit RMS 
1.578 mm 

Fit RMS 
2.011 mm 



16 Contalbrigo M. 

Pixel Residuals 

 Rich Mee3ng, 1st February 2013, JLab 

Zig‐zag  
due to UV & not‐UV 

glass window 

About 1mm 
offset in DATA  

Mismatch due to  
misalignment 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17 Contalbrigo M. 

DATA vs MC with Misalignment+Eff 
DATA (Run 1051)  MC (Aram GEM values) 

 Rich Mee3ng, 1st February 2013, JLab 

Fit RMS 
1.542 mm 

Fit RMS 
2.011 mm 



18 Contalbrigo M. 

Minimum Hit Distance 

 Rich Mee3ng, 1st February 2013, JLab 

Excess in DATA: 
cross‐talk ? 

DATA vs MC  
Normalized to the area above 8  


