
Dilution Analysis



Method
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• So the first step to find the dilution factor is to express the number of 
detected electrons in terms of the contribution from each material 
(background).

𝑌+(−) = yield from polarized

protons
n(bg) = background events



• n bg = 𝑛𝑓 + 𝑛𝐻𝑒 + 𝑛𝑁

• 𝑛𝑐 = 𝜌𝐶𝑙𝐶𝜎𝐶 + 𝜌𝐻𝑒(𝐿 − 𝑙𝐶)𝜎𝐻𝑒

• 𝑛𝑒𝑚𝑝𝑡𝑦 = 𝜌𝑓𝑙𝑓𝜎𝑓 + 𝜌𝐻𝑒𝐿𝜎𝐻𝑒

• 𝑛𝑁 = 𝜌𝑁𝑙𝑁𝜎𝑁 + 𝜌𝐻𝑒(𝐿 − 𝑙𝑁)𝜎𝐻𝑒

For nitrogen counts assume the following:

• 𝜎𝑁 = 7𝜎𝐷 + 𝜎𝑛
• 𝜎𝐶 = 6𝜎𝐷
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Now the background contribution from each material is expressed in terms of known 
quantities (from dilution runs).
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• All dilution runs are replayed.

• Next step is to organize dilution runs by target type for each 
beam energy/momentum setting (in progress)

• With all dilution runs organized I can determine normalized 
counts/bin for each setting and target.

•
𝜎𝑛

𝜎𝐷
obtained from world data?

To Do:


