MECO Production Target Design

J.L.Popp
York College
The City University of New York
April 14, 2009

MuZ2e/Accelerator Group



”(Z Credits

 Numerous people contributed to this effort

= \W.Molzon, M.Hebert, J.Popp, A.Arjad, B.Christensen,
V.Tumakov, R.Djikibaev, A.Mincer

= R.Rangel, J.Carmona
= Others

Mu2e/Accelerator Group 2



2. Water-Cooled Production Target

Goal: Maximize stoppec target \
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Target & cooling syste
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2. Production Region Cross-section

* Proton beam entrance

= Bend upon :
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”(Z Pion Production

« Most positive muons

= Generated in walls Tk
» Negative muons :
= Negative pi’s o
= Decay in flight o |
. Scale: cm
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2. Energy Deposition
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Stopped Muon Yield

« Sensitivity to target geometry: Radius & Length

 Relative Yield:
= \Water Cooled
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Target Design & Prototype

1 gpm water flow

Inlet Maximum temperature Outlet

100 psi drop across target

\

Beam direction
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2. Water Channel Geometry Detalls

Water Cooled Target Assembly
Dimensions: millimeters

Shell length: 147.3 mm
Rod length: 160 mm
2975 Inlet & Outlet pipes: 25 cm
’ Shell wall thickness: .51 mm 3.175
3.195 Water gap: 31 mm . -
Material types
Target rod: Au or Pt 2.083
Containment shell:  Titanium ——
Inlet & outlet pipes:  Titanium
| 3.175 End caps: Titanium

Continuous weld seams
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2. Water Cooling Temperature Profiles

« Au Target radius: 3.0 cm, Length = 16.0 cm

MECO Target: Au, Constant Radius Temperature Profiles
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. :
D Cooling System Concept
—@ Temperature, T p

o Prlmary Sensors S T“‘ .
= Water temperature I m_- -
= Water pressure Drain (Gate), DV
- Water ﬂOW —>— X Gate valve GV,
® I Heater exchanger, HE
Primary coolant loop e

= Tritium contaminated
» Possible corrosive compounds

Meadle valve, NV, X : OPR 8 : X Meedle valve NV,
i i Damper, D
""" pump j

Temperature, T 4t Temperature, T

Pressure, P oy Pressure, P i,

Gate valve, GV, Gate valve GV,
T arget
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MKZ The End
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