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The geometric parameters of a free Hg or Ga jet target for a Muon Collider or Neutrino Factory were optimized to maximize particle
production by an incident, parallel proton beam with kinetic energies (KE) between 2 and 16 GeV using the MARS15 code.

The optimized parameters were: the radius of the proton beam, the radius of the liquid jet, the crossing angle between the jet and
the proton beam, and the incoming proton beam angle.
We extended our optimization to focused proton beams for special cases of transverse emittances of 2.5, 5 or 10 ym-rad at a KE of
8 GeV.
We also studied the effect of a shift of the beam focal point relative to the intersection point of the beam and the jet.
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2. Optimized target parameters and meson production for
incoming proton beam with zero emittance
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3. Influence of proton beam
emittance on particle production

Normalized to zero emittance of HG jet, 8 GeV proton beam
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Meson production at low proton KE (below 4 GeV) may be higher for Ga
than for Hg.

target for a proton beam of 8 GeV kinetic
energy and fransverse emittance ¢ = 5 um-
rad, compared to the case of zero
emittance beams. The optimized meson
production a Ga-jet target is then about
88% of that for a Hg-jet target.

o 4. Effect of shift of the beam focal
point
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Meson production peaks when the beam
focal point is about 5 cm upstream of the
beam/jet interaction point, but the
increase compared to focal point at the
interaction point is negligible.
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