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Abstract

The ILC International Linear Collider is an electron-positron linear collider planned to start as a Higgs boson factory
with a center-of-mass energy of 250 GeV. The electron-driven positron source, capture linac, is placed directly under the
positron production target and is responsible for focusing and accelerating the produced positrons. Positrons are produced
as multiple bunches (clumps of beams) at 6.15 ns intervals. The off-crested beams induce a deceleration field, which
causes transient beam loading that changes both the amplitude and phase of the accelerating electric field. In this study,
we investigate a method to compensate for this beam loading in the positron capture linac by applying phase and amplitude

modulation to the input RF.
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Figure 1: Schematic diagram of an electromagnetic shower
in an electron-driven positron source.
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Figure 2: Schematic diagram of electron drive positron
source.
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Figure 3: Diagram of phase modulation in the complex
plane (a)Before beam input start (t < t,) (b)Beam input
start (t =ty) (c)(d)After beam input start (t > t},).
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Figure 4: (a)Acceleration cell in APS cavity (b) Coupled
cell in APS cavity.
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YIRS et
B Em] 0.093 0.022
JE I $[MHz] 1300 1300
BEFR ST —[W] 2.19 x 103 739 x 1071
rs[Mohm/m] 5.86 X 10 1.91 x 103
T 0.64 0.64
ZTT[Mohm/m] 3.73x10 1.22 x 103
QfE 2.47 x 10* 9.06 x 105
(R/Q)[Ohm] 1.41 x 102 2.96 x 10
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Figure 5: Conceptual diagram of beam loading current
when considered with two particles.
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Figure 6: Cavity electric field per acceleration tube.
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Figure 7: Particle distribution at t=199nsec (a) z
range(57~59.6[m]) (b) z range(59,1~59.45[m]).
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Figure 8: Diagram of moving particles.
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Figure 9: Figure showing all particles moved near the
center of the positron bunch at t=199nsec.
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Figure 10: Figure showing all particles moved near the
center of the positron bunch at t=199nsec.
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Figure 11: Results of beam loading currents from the
first to fifth iterations, (a) large vertical axis width, (b)
small vertical axis width.
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