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Proton absorption

The proton absorption is the percentage of protons that fail to form a coincidence trigger.

𝐴𝑒𝑥𝑝 = 9.03 ± 0.71%

𝐴𝑝𝑟𝑒𝑑 = 8.56%

Courtesy to John Matter
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Proton absorption
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HeeP Yield Ratio

Beam  
Energy 
 (GeV)

3.8 4.9 6.2 8.2 10.6

Without 
Proton 

absorption 
1.023 +/- 0.007 1.017 +/- 0.007 1.048 +/- 0.007 1.056 +/- 0.007 1.048 +/- 0.006

With  
Proton 

absorption 
1.100 +/- 0.008 1.094 +/- 0.008 1.119 +/- 0.008 1.124 +/- 0.008 1.119 +/- 0.006

With  
Proton 

absorption 
+ 

MMp<0.02 

1.054 +/- 0.008 1.040 +/- 0.007 1.078 +/- 0.008 0.894 +/- 0.006
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 Data vs. SIMC                          3.8 GeVH(e, e′ p)

With proton absorptionWithout proton absorption
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 Data vs. SIMC                          3.8 GeVH(e, e′ p)

With proton absorption

Without proton absorption
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 Data vs. SIMC                          3.8 GeVH(e, e′ p)

With proton absorption

Without proton absorption
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Proton absorption Overestimate

The proton absorption is the percentage of protons that fail to form a coincidence trigger. 

But, recoil protons could also produce another proton, while interacting with detector 
material, to form a good coincidence trigger.  

The events added to cover back the absorbed protons lead to over-counting 
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HeeP Cuts

(H_gtr_dp > -8) & (H_gtr_dp < 8) 

(P_gtr_dp > -10) & (P_gtr_dp < 20) 

(H_gtr_xp > -0.08) & (H_gtr_xp < 0.08) 

(H_gtr_yp > -0.045) & (H_gtr_yp < 0.045) 

(P_gtr_xp > -0.06) & (P_gtr_xp < 0.06) 

(P_gtr_yp > -0.04) & (P_gtr_yp < 0.04) 

(H_cer_npeSum > 2.0) & (H_cal_etottracknorm > 0.7) 

Missing Mass < 0.08 GeV/c2
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Bill’s Proton Absorption
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Bill’s Proton Absorption

 For the protons interacting from the drift chambers to S1 (6.53%), it was assumed 
that  a fraction f1 of protons were lost triggers, while the remaining fraction (1 − f1) 
of protons would successfully generate a trigger. These non-lost protons would 
either end up in the ‘zero’ or in the ‘tail’ section of the hsbeta distribution.

Finally, for the interactions from the front window of the HGC detector through the first 
1/4 thickness of S2 (corresponding to approximately the deposition which is necessary 
to generate a trigger), it was assumed that a fraction f2 resulted in a low β value (‘zero’ 
and ‘tail’), while the remaining (1 − f2) were indistinguishable from those protons that 
did not undergo nuclear interactions (‘blob’).

The implementation of the proton interaction correction is to divide the yield by 
0.953±0.01, and is combined with other corrections when computing scaler information 
for each data run. In the early stage of HMS commissioning, a proton interaction study 
was performed and a correction of 0.945±0.02 was determined.


