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2 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M. 

Aerogel Dispersion 

 Rich Mee3ng, 5th May  2013 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Aerogel Op4cal Surface 
The roughness of aerogel surface causes forward sca@ering of light 

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

 Rich Mee3ng, 5th May  2013 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Aerogel Op4cal Surface 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Aerogel used in CERN test‐beam 

 Rich Mee3ng, 5th May  2013 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5 Contalbrigo M. 

 Light Sca=ering on Aerogel Surface 

Broadening of a 638 nm laser beam aLer reflec3on on aerogel surface 

The GEANT4 model does not account for wavelength dependence 

 Rich Mee3ng, 5th May  2013 



0

5

10

15

20

25

0 20 40 60 80
Incident Angle (degree)

Fo
rw

ar
d 

Sc
at

te
rin

g 
An

gl
e 

(m
ra

d)

6 Contalbrigo M. 

 Light Sca=ering on Aerogel Surface 

Broadening of a 638 nm laser beam trasmi@ed through aerogel 

The GEANT4 model does not account for wavelength dependence 

 Rich Mee3ng, 5th May  2013 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PMTs Hit Pa=ern 

Minimum distance  
between two hits 
 Cross‐Talk ? 

Largest  residual 
 of one hit  
Dark‐count ? 

 Rich Mee3ng, 5th May  2013 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PMTs Digitaliza4on  
Run 1050‐1054 

Run 820‐828 

‐‐ DATA 

‐‐ MC 
Cross‐Talk  Dark Count 

 Rich Mee3ng, 5th May  2013 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Hit residuals 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Residual =  RHIT ‐ <R>Event 

Direct Light  Reflected Light 

 Rich Mee3ng, 5th May  2013 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Direct Light   (n=1.05) 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Rich Mee3ng, 5th May  2013 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Reflected Light  (n=1.05) 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Rich Mee3ng, 5th May  2013 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Radius RMS  Hit 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With Adsorbers (n=1.05) 

 Rich Mee3ng, 5th May  2013 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Number of Photo‐electrons 
Direct Light  Reflected Light 

~ 7‐10 in old CLAS12 simula3ons   ~ 3‐6 in old CLAS12 simula3ons  

 Rich Mee3ng, 5th May  2013 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14 Contalbrigo M. 

3‐sigma Separa4on 

 Rich Mee3ng, 5th May  2013 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Poten4al RMS Improvements 

 
    Not‐UV window  ( ~ 0.2) 

    Ring center from GEM aLer alignment ( ~ 0.2) 

    Reduced dark count with precise 3ming   ( ~ 0.2) 

    50% Improvement in aerogel op3cal surface ( ~ 0.15‐0.5) 
 
 
 

 Rich Mee3ng, 5th May  2013 



0

2

4

6

8

10

3 4 5 6 7 8

N! separation with n=1.05

3!

3.5!

4!

p (GeV)

!
C 

 (m
ra

d)

With Adsorbers

Reflected Light

Direct Light

16 Contalbrigo M. 

Projected Separa4on 

 Rich Mee3ng, 5th May  2013 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Material Budget 

 
   H8500 MA‐PMT      (125 gr ‐  5.7 x 5.7 cm2)          
 

    Ring center from GEM aLer alignment ( ~ 0.2) 

    Reduced dark count with precise 3ming   ( ~ 0.2) 

    50% Improvement in aerogel op3cal surface ( ~ 0.15‐0.5) 
 
 
 

 Rich Mee3ng, 5th May  2013 

Component  Weight       
  ( g )  

Area 
( cm2 ) 

Number  Areal density 
(g cm‐2) 

H8500   125  5.7 x 5.7  1  3.84 

Socket  ?? 

Coaxial cable  63  70 x 4  1 ‐ 15  0.22 – 3.37 

MAROC  
Front‐End 

24  7 x 5.2  1  0.66 

MAROC 
Backplane16 

64  21 x 5.2  1/16  0.04 

MAROC  
Controller 

88  17.5 x 10.5  0.48 


