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Solid targets are widely used for particle sources. However, positron sources of future high-energy linear e+e- colliders are very demanding since almost two
orders of magnitude more positrons are needed than in past colliders. The e+ production target but also other components of the source experience high peak
load as well as high cyclic stress. With ANSYS the static and dynamic load at the target and source components is simulated to develop a reliable design.
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Simulation Workflow Thermal Stress Induced in ILC e™ Target by Undulator Photons
1. Geant4 + Bmad: beam tracking from undulator to Damping Ring (DR) to define the length or "Static" Stress at Pulse End
field of undulator required for 1.5 e+/e- at DR — Photon spot size on target & number of Dynamic Stress at t = 0 (Pulse End) Maximal Dynamic Stress

photons and their energy and positions

2. FLUKA: energy deposited in target by primary photon
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5b. ANSYS Explicit Dynamics: pre-stressed initial conditions (from static structural) — dynamic Ié:léé?igmm I},g”.,?;.?,."{,.

thermal stress
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5c. ANSYS Transient Structural: imported body temperature — dynamic thermal stress "

6. ANSYS Fatigue Analysis: safety factor estimations for aging material due to alternating
temperature/stress and radiation damage (to be done)

Stress evolution and load cycles in a conventional e+ target for the ILC
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(see Omori et al., NIMA A672 (2012) 52)
Limits for material load
Important: cyclic long-term load limit To avoid damage limits W25Re: Ti, Ti alloy: _ _ o Future plan:
short-term load limit must not be exceeded SLC e+ target, long-term operation long-term tests with cyclic load still missing Simulation studies of peak stress, dynamic
(immediate) [Stein et al., Conf.Proc. C0106181 (2001) 2111~ Short-term (15us): _ stress evolution and long-term behavior are
Sunwoo et al., SLAC-TN-03-036] KEKB e.XIt window test experiment started and ongoing.
Reliable benchmarks under beam irradiation required iE S<3251Jolr% [Igﬂa"r:::g;e;?'{r:lpr’:‘lcs:);tt ?ﬁiﬁggiﬂ Experimental tests are planned.
Depending on beam spot size, intensity, enerqy, target thickness ==
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