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Reproducing the proposal’s back-of-the-
envelope numbers
All numbers will be in terms of “Events per calendar day (50% live).”

𝑁 = 𝜎 ⋅
𝐴
2
⋅ 𝐴!

"
# ⋅ 𝐹 ⋅ 𝜌 ⋅ 𝜖 ⋅ 𝑡

• 𝐹 = 2×10! photons / s

• 𝜖 = 0.64
• 𝑡 = 43,200 𝑠
• 𝜌" = 1.5 ×10#$ deuterium nuclei / cm2

• 𝜌%& = 5.7 ×10#' helium nuclei / cm2

𝑁$ = 𝜎 ⋅ 6.6×10#% cm!&= 𝜎 ⋅ 6.6×10!& 𝑛𝑏!"
𝑁'( = 𝜎 ⋅ 4.0×10#% cm!&= 𝜎 ⋅ 4.0×10!& 𝑛𝑏!"



Cross section model for 𝑛 𝛾, 𝜋! 𝑝

For a stationary neutron:

𝑑𝜎
𝑑cos𝜃23

= 2.5×104𝑛𝑏 𝐺𝑒𝑉56 ⋅ 𝑘23𝑘237 𝑠4 1 − cos𝜃23 89 1 + 𝑐𝑜𝑠𝜃23 8:

We have different ways to handle nucleon motion:
• Ignore it, treat all nucleons as stationary
• Maria’s model (E* unconstrained)
• Our generator’s model (E* constrained)



Proposal Figure for Deuterium

Figure 24: The expected count rate for 10 days running as a function of |t| for Deuterium
(left) and 12C (right) targets in mean-field kinematics for two di↵erent reactions.
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Figure 25: Expected uncertainties (statistical + systematical) for the measurement of the
� + n ! ⇡� + p reaction o↵ 4He (upper row), and 12C (lower row).
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Figure 24: The expected count rate for 10 days running as a function of |t| for Deuterium



Expected rates for deuterium
Back-of-the-envelope calculation shows 
deeper dips in t.

Back-of-the-envelope calculation is missing:

• Energy spread of beam (I took 9 GeV)
• Cuts on 𝑐𝑜𝑠𝜃()
• Model for nucleon motion
• GlueX acceptance
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