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Considerations

• Intensity of “useful” secondaries always drives target design
• Likely 200 MeV/c momentum muons
• “moderate intensity” of something like 1e4 to 1e8 (!) muons / “cycle”

• Instantaneous intensity depends on cooling cell, instrumentation, etc
• Cycle length and frequency also depends on above (will not be constant power 24/7)

• 800 MeV (KE) protons or 8 GeV onsite (not sure yet…)
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Considerations

• Intensity of “useful” secondaries always drive target design
• Likely 200 MeV/c momentum muons
• “moderate intensity” of something like 1e4 to 1e8 (!) muons / “cycle”

• Instantaneous intensity depends on cooling cell, instrumentation, etc
• Cycle length and frequency also depends on above (will not be constant power 24/7)

• 800 MeV (KE) protons or 8 GeV onsite (not sure yet…)

• Need a flexible, modular design that evolves with demonstrator 
needs!
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(most targets really are just this…)

Adapted from J. Eldred
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Independent pieces, supported by 3 rods,
compression fit by tensioning spokes to
bicycle wheel (not shown)

Adjust materials and dimensions per piece!
Make supporting features thicker, more
bulletproof (lower Z)
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Mu2e Target

• Compact, radiatively cooled (vacuum) in 4.5 T solenoid
• 1e20 POT / yr @ 8 kW (8 GeV/c^2)

• Replace once / yr
• Two Booster batches / 1.4 s
• About 350 MeV/c^2 per proton

(PRELIMINARY STUDIES)

Solution-Annealed Inconel 718
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Why Inconel?
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(D. Mcclintock: IWSMT-16 (2024))



Effect of production with target material
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FLUKA
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TUNGSTEN INCONEL-718 HAYMAN 2 (W)

NB: support rods (blue “eyes”) are graphite here, has been fixed to Inconel718
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Energy Deposition Contributions by Particle Type (TOTAL vs. Beam Particle vs. Protons)

TOTAL

Beam particle

Protons

Core Center (scoring starts here)
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1.1 GPa
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Comparison of π⁻ and μ⁻ Production vs. Core Diameter of the Stickman Target (Inconel-718)

11/21/202517 M. T. Hedges --- Mu2e Production Target update

d = 0.32 cm
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Scoring
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Energy Deposition Contributions by Particle Type (TOTAL vs. Beam Particle vs. Protons)

TOTAL

Beam particle

Protons

Core Center (scoring starts here)
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Pion- MAX R_3S8
[%] [cm]

107.95 1.62

• Target divided into 8 sections:

• 1-5, 6-9, 10-14, 15-18, 19-23, 24-27, 28-31, 32-35.

• Used R_2S1 – R_2S4 as starting radii.

• Varied each section’s radius in 16 steps => 8 x 16 = 128 
simulations.

• Final shape => 8 unique radii, practical for 
manufacturing

Pion- MAX R_3S5
[%] [cm]

107.73 1.42

Pion- MAX R_3S6
[%] [cm]

107.73 1.32

Pion- MAX R_3S7
[%] [cm]

107.73 1.62

Beam

Gain:  7.65 ± 0.10%

! Preliminary results: low statistics !
As discussed during the meeting, I 
will keep running Case 3 for better 
statistics; no further refinement is 
needed at this point.



Composite core Stickman
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Inconel fins 

and frame

Target Pellet (W, C, etc)

Inconel closeout

(micro-TIG post-braze)Thermal interface – 

Silver solder?

Other braze material?



8 GeV → 800 MeV? (no change in target)
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Energy deposition (heat, stresses, etc WIP)
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