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Abstract

The International Linear Collider (ILC) is a next-generation electron-positron collider based on the superconducting linear
accelerator. Many positrons are required for the ILC because beams are not reused in linear colliders. Efficient positron genera-
tion is the key to avoiding damage to the positron-production target. The ILC electron-driven (E-driven) positron source system
had been designed to optimize the accelerator parameters including the booster linac RF phase, ECS RF phase and amplitude,
optics over the system, etc. by the black-box optimizer with the TPE algorithm. In this study, We evaluated the number of
positrons that can be accepted by the damping ring for various combinations of drive beam energy and target thickness. We
used Geant4 for the simulation and analyzed the phase space distribution of positrons after the target. The positron yield nor-
malized by the energy density is higher for higher drive beam energy. We will try a start-to-end optimization of the system by
tuning parameters including the drive electron beam energy, target thickness, positron capture linac RF phase, etc.
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Table 1: Nominal Positron Source Parameters

Parameter Value Units
Positrons per bunch 2 x 10 number
Bunches per pulse 1312 number
Pulse Repetition Rate 5 Hz
DR Dynamic Aperture <0.07 m rad
DR Energy Acceptance 0.75 %
DR Longitudinal Acceptance 3.5 X 37.5 cm-MeV
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Figure 1: Schematic layout of the ILC electron-driven

positron source.
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Figure 2: The longitudinal distribution of the energy depostion
density of the target.
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Figure 3: Positrons at the end of the target.
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Figure 4: The number of positrons in the target acceptance.
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Figure 5: The transverse distribution of the energy deposition
of the target.
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