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Abstract

In the electron-driven positron source of the International Linear Collider (ILC), positrons are generated through
electromagnetic showers by irradiating a target with a 3 GeV electron beam and then accelerated in a positron capture
linac in a solenoid magnetic field. To accelerate high-current multi-bunch positron beams in this accelerating cavity, it is
necessary to manage beam loading compensation and a heat load of 20 kW caused by the electromagnetic shower. For
this reason, we choose an L-band Alternating Periodic Structure (APS) accelerating cavity operating in /2 mode, which
has a large group velocity which mitigates the effects of thermal deformation. Since last year, we have been designing a
cavity for a 21cell APS accelerating cavity, equipped with efficient cooling channels extended close to the beam hole
radius. This accelerating cavity has a resonant frequency of 1.3 GHz, a coupling 3 of 5.05, and a shunt impedance of
35.0 MQ/m. Currently, we are investigating the fabrication procedure and measurement methods for parameters such as
the resonant frequency required during fabrication. This paper reports the cavity design and fabrication methods for this
accelerating cavity.
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Figure 1: 3D model of the prototype positron source on the
test bench at STF.
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Figure 2: The blue area shows the cooling water path of an
APS cavity. There is also a channel inside the disk to cool
the heat load from the electromagnetic shower.
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Figure 3: Geometry of a coupler cell.
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Figure 4: Dependence of coupling on each parameter.
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Figure 5: S11 and Smith chart of a coupler cell.

- 663 -



Proceedings of the 21st Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2024, Yamagata

PASJ2024 THP038

2.2 2lcell APS & Z2

CIVETITRFI LI 'L, A 'L, =0 REL,
BT —R NN ERAIE TR T 21cell DINEZERARERL
L. CST Studio Z A= Ial—a2X0 APS I
ZERADRTA—=REEHLT=H DM, Table 1 £725,

Table 1: Parameters of 21cell APS Cavity

Frequency (n/2) [GHz] 1.300

Cell-to-cell group velocity  0.0263c¢ (c: light speed)

Shunt impedance [MQ/m]  35.0
Eacc [MV/m] 6.5
Vacc [MV] 8.2
Input RF power [MW] 10.0
Coupling B 5.05
Qo0 22800
Filling time [pum] 1.0
Cavity length [m] 1.268
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Figure 6: Dispersion curve, Smith chart of S11, electric
field strength on a beamline and geometry of cavity for the
21cell APS cavity.
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Figure 7: Signal of a pickup monitor.
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Figure 9: Frequency change in each mode when tuners are
inserted in a certain cell.
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Table 2: Frequency When Detuners Is Inserted

Accelerating cell [MHz] 1293.634
Coupling cell [MHz] 1298.022
End cell [MHz] 1299.711
Coupler cell [MHz] 1293.799
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Figure 13: Graphs show the frequency changes with
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respectively. The right figures illustrate the groove
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