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Abstract

The International Linear Collider (ILC) is a next-generation accelerator for high-energy physics to study the Higgs and
top sector in the Standard Model, and new physics such as supersymmetry and dark matter. ILC positron source based on
Electron-driven method has been proposed as a reliable technical backup. In this article, we report the design study of the
positron source based on the off-the-shelf RF components. The positron is generated and accelerated in a multi-bunch
format. To compensate the energy variation by the transient beam loading effect, we employ Amplitude Modulation
technique and the results were 16.62 +0.17-0.11 MV (peak-to-peak) for L-band 2m cavity driven by 22.5 MW power and
25.87 £0.19 MV (peak-to-peak) for S-band 2m accelerator driven by 36 MW power with 0.78 A beam loading..
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Figure 1: Schematic view of ILC E-driven Positron source

(2].

- 139 -



Proceedings of the 15th Annual Meeting of Particle Accelerator Society of Japan
August 7-10, 2018, Nagaoka, Japan

PASJ2018 THOMOS8

&IpD, ZDI=8, Fig. 2 DI 33 NUFDI=hA
VM2 DDV A% 100Hz, 2 VARG 3ms THEE
HERREATO AR ~DO A RS 5, ST MR
6.15ns THDH, ZDIHT ILC TIEI~=/LF S F g%
119, = /VF R FAETIRENE —2a—F 10
(LN BN T O RN —NEE T 5, FRIEAD N
UF TR F BN RKEN, TR =Nl
TDHENFAZEB DDAT N 7 M DL THyEF DR
RHELLTLED,

33 bunches 33 bunches

474ns

Figure 2: Macro pulse structure of positron source based
on Electron-driven. There are two mini-trains in a macro
pulse. A mini-train has 33 bunches with 6.15 ns bunch
spacing.
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Table 1: Parameter of the TW Cavities of L-Band and S-
Band

Parameter L-Band S-Band Unit
Frequency 1298 2856 MHz
Shunt Impedance 472 57.8 MQ/m
Minimum 34 20 mm
Aperture (2a)
Filling time 1.28 0.505 us
Q Value 20000 13600
Attenuation 0.261 0.333
Length 2.0 1.956 m
Max RF power 22.5 36 MW
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Figure 3: Temporal profile of the beam current of the
positron pulse.
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(a) Amplitude modulation at perfect compensation in L- (b) Amplitude modulation at perfect compensation in S-
Band TW accelerator. Band TW accelerator.
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(c) Accelerating voltage at perfect compensation in L-Band (d) Accelerating voltage at perfect compensation in S-Band
TW accelerator.

Figure 4: Accelerating voltage and amplitude modulation at perfect compensation. A light blue line is maximum power.
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TW accelerator.

(a) Amplitude modulation at quasi-perfect compensation in (b) Amplitude modulation at quasi-perfect compensation in
L-Band TW accelerator. S-Band TW accelerator.
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(c) Accelerating voltage at perfect quasi compensation in L- (d) Accelerating voltage at perfect quasi compensation in S-

Band TW accelerator.

Band TW accelerator.
Figure 5: Accelerating voltage and amplitude modulation at quasi perfect compensation. A light blue line is maximum

power.
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Figure 6: Expected energy after the booster for the macro-
pulse. The horizontal axis is the time in the macro-pulse.
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