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Geant4 rendering 

In these calculations: 
 Brem. photon beam from 11 GeV e-, 

2.0 × 1013 𝑠−1 CPS intensity (see next 
slides) 

 UVA polarized ammonia target 

 36.5 mil 0.25 𝑔 𝑐𝑚2   Al before Trackers 

Trackers 30 cm wide, 15 cm high. 

TrackerX:  332  1 mm thick, 15 cm long scint-s 
TrackerY:  150  1 mm thick, 33.2 cm long scint-s 

Hall C TCS base setup 
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CPS intensity ∶ 
• From 5.5 GeV to 11 GeV -- 
1.5 × 1012 𝑠−1 (WACS proposal); 

• From 10 MeV to 11 GeV --
1.5 × 1012 × 11000000

817700 =
𝟐. 𝟎𝟐 × 𝟏𝟎𝟏𝟑𝒔−𝟏 



UVA target cell: 

 3 cm long, 0.7 mil Al endcaps; 

 𝑁𝐻3 bits in 𝑙𝐻𝑒 → homogenious material in Geant4; 

 0.6 packing fraction, 𝜌𝑁𝐻3 = 0.817 
𝑔

𝑐𝑚3, 𝜌𝑙𝐻𝑒 = 0. 125
𝑔

𝑐𝑚3 → 𝝆 = 𝟎. 𝟓𝟒𝟖
𝒈

𝒄𝒎𝟑; 

 𝑋0 𝑁𝐻3 = 50.037 𝑐𝑚, 𝑋0 𝑙𝐻𝑒 = 754. 7𝑐𝑚 

 𝑤 𝑁 = 74.63%, 𝑤 𝐻 = 16.11%, 𝑤 𝐻𝑒 = 9.26% → 𝑿𝟎 = 𝟕𝟖. 𝟕 𝒄𝒎. 

 3 cm / 78.7 cm → 3.8% rad. length target  

For not mixed 𝑁𝐻3 and 𝑙𝐻𝑒: 

𝑋0 𝑁𝐻3 = 40.87
𝑔

𝑐𝑚2, 𝑋0 𝑙𝐻𝑒 = 94.32
𝑔

𝑐𝑚2 → 

𝐿𝑁𝐻3 = 3𝑐𝑚 ∙ 𝑓𝑝𝑎𝑐 ∙ 𝜌𝑁𝐻3 𝑋0 𝑁𝐻3 = 3.6%;  

𝐿𝑙𝐻𝑒 = 3𝑐𝑚 ∙ 1 − 𝑓𝑝𝑎𝑐 ∙ 𝜌𝑙𝐻𝑒 𝑋0 𝑙𝐻𝑒 = 0.16%; 

𝐿 = 𝐿𝑁𝐻3+𝐿𝑙𝐻𝑒 = 𝟑. 𝟖%. 



Based on PDG (complete screening, 
high energy limit (E > 1GeV)): 

𝜎𝑒+𝑒− =
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𝑋0
= 3% 𝛾  

𝑒− yield = 4.6% 𝛾  
𝑒+ yield = 3.1% 𝛾  



𝑒+ 24%  
𝑒− 28%  

𝛾 48%  
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