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Production Cross Section

Semiempirical formula:

R.P. Duperray et al., Phys. Rev. D 68, 094017 (2003)
Fit of experimental data available in 2003.

Monte Carlo Codes used in addition:

FLUKA, MARS
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Production Cross Section
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Collectible pbars

ppbar = 3.82 GeV/c ± 3%

From ~ 2.5 × 10-4 pbar / (p cm target) ~ 5 × 10-6 (or 2 %) are "collectible"
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Collectible pbars
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Collectible pbars: Self Absorption

Cu:     σpbar = 0.8 b
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Collectible pbars: MARS/FLUKA

Cu:     σpbar = 0.8 b

p
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Collectible pbars: MARS

Cu:     σpbar = 0.8 b

p
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Cu:     σpbar = 8.8 b

p

pbar

C:   σpbar = 0.42 b

Collectible pbars: Graphite Surrounding 
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pbar Yield: 
Collection efficiency of the magnetic horn
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pbar Yield: Comparison to CERN Data

To injection orbit of collector ring:

pbar/p = 2×10-5 × 0.85 × 0.7 = 1.2×10-5

Exp. data from CERN (Baird 1998) to injection orbit:

pbar/p = 0.45×10-5 × 1.5 = 0.7×10-5

scattering losses in air / aluminum losses in separator / during injection

correction for different energies and emmitances
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Summary

For 1 antiproton in the CR 

105 primary protons on the target are needed.

I do not see room for significant improvements.

All optimization steps I can imagine are in the order of <20 %.
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