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Abstract

In the electron-driven positron source of the International Linear Collider (ILC), positrons are produced by the
electromagnetic shower generated when a 3 GeV electron beam is injected to a target. They are accelerated by a capture
linac in a solenoidal magnetic field. Beam loading compensation is an important issue because of the acceleration of the
high-current multi-bunch positron beam. In addition, in the first accelerator tube, the heat load from the electromagnetic
shower is expected to be as high as 10 kW or more, and the temperature of the accelerator tube iris is expected to rise.
Therefore, we will use an L-band Alternating Periodic Structure (APS) type accelerating tube, which has bi-periodic
structures operated in 1/2-mode. It has large group velocity and has relative stability against the beam loading and
detuning effects compared with t-mode. In addition, it is necessary to consider space limitations for cooling channels and
fitting into the solenoid coils. We are currently designing an APS cavity using SUPERFISH and CST Studio and will

report on the design status of this accelerator tube.
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Figure 1: 3D model of the prototype positron source in the
testbench.
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Figure 2: Dispersion curve in the 8cell APS cavity.
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Figure 3: Structures of an accelerating cell, a coupling cell
and an end cell.
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Figure 4: Cavity structure of the 21cell APS cavity with the
disk thickness of 10 mm.
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Figure 5: Dispersion curve and Ez distribution of the 21cell
APS cavity with the disk thickness of 10 mm.
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Table 1: Parameters of 21cell APS Cavity With the Disk
Thickness of 10 mm

Shunt impedance[MQ/m]  54.6
Transit-time factor 0.635
Qo 24977
1/Q[Q] 1120

Group velocity 0.0269c (c: light speed)

Cavity length [mm] 1268
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Figure 6: Dispersion curves of the 21cell APS cavity when
the thickness is changed.
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Figure 7: Shunt impedance and group velocity of the 21cell
APS cavity when the thickness is changed.
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Figure 8: Cavity structure.
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Figure 9: Mode separation(0-7) and Shunt impedance as a
function of the coupling cell length.
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Figure 10: Mode separation(0-rt) and Shunt impedance as
a function of the iris radius.
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Figure 11: Dispersion curve and Ez distribution of the
21cell APS cavity with the disk thickness of 20 mm.

Table 2: Parameters of 21cell APS Cavity With the Disk
Thickness of 20 mm

Shunt impedance[MQ/m]  38.5

Transit-time factor 0.652

Qo 22920

1/Q[Q] 907

Group velocity 0.0263c (c: light speed)
Cavity length [mm] 1268
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Figure 12: Cavity structure of the 21cell APS cavity with
the disk thickness of 20 mm.
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Figure 14: Smith chart.
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Figure 16: 3D model of 21cell APS cavity.
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