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Abstract

Development of a high-intensity positron production target has been carried out for future electron—positron linear
colliders such as the ILC. The target is designed to withstand a 74 kW, 3 GeV drive electron beam, corresponding to a
deposited heat load of 18.8 kW. To survive under such heat load conditions, a rotating target has been developed. Main
technical challenges are rotary seal mechanism and fabrication of a 500 mm-diameter rotating tungsten—copper alloy
(W/Cu) disk. A rotary vacuum seal based on a narrow-gap structure combined with differential pumping was developed
and enables stable rotation under ultra-high vacuum (~107¢ Pa). In fabrication of rotating disk, the tungsten ring is shrink-
fitted to a copper alloy disk to achieve high thermal conductivity without high-temperature joining process. Heat load
tests up to 20 kW demonstrated good thermal contact performance, with a measured contact heat transfer coefficient of
8.5x10* W/m?K. This paper reports the design, fabrication, and performance tests of the prototype rotating target toward

realization of a positron source for future accelerators.
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Figure 1: Overall view of the positron source prototype.
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v d’ 7 Omm [E]ﬁiiﬁ] _ ?‘%fﬂﬂ(% W@ #500 Tungsten Wheel Target(20-kW for ILC nominal stage)
v E#fAEs: F-—ERE 460 Copper Alloy Heatsink with builtin water cooling channels
v [BlEEE: 225 (rpm) @350 flange to connect main vacuum chamber

; {%ﬁggﬁ% Z(()) ‘6( I(I/Dm)in) 2nd Narrow Gap seal for separating two vacuum chamber
ERAZE: N Machanical Seal for separating atmosphere and vacuum \
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\_Narrow Gap (~50umxL120mm)
for reduction of vacuum conductance

RC25A - Water inlet (T:20°C, Q:60 L/min, P:1 MPa)
R40A - Water Outlet, dT:~4.8°C(20-kW heatloads)

Drive Motor (Oriental Motor BLV640NM15F-1)
Output Shaft Rotatinon Speed:6.7~267 rpm
Permissible Torque:16.6N m

Figure 2: 3/4 cut model of rotating target.
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Figure 3: Temperature distribution of target disk simulated
by ANSYS-FLUENT.
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Figure 4: Rotating target during rotation test.
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Figure 5: Setup of heat load test.

Heater:20kW

Figure 7: Temperature distribution measured by infrared
camera.
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Figure 6: Temperature trend during heat load test.
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Figure 8: Temperature gradient of High and Low line of
Fig. 7.
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