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AN OPTIMIZATION OF ELECTRON-DRIVEN ILC POSITRON SOURCE AND
EVALUATIONS OF MULTI-BUNCH EFFECTS
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Abstract

International Linear Collider (ILC) is a future accelerator to find new physics behind the electroweak symmetry
breaking by precise measurements of Higgs sector, Top quark, and so on. In current design of positron source, undulator
scheme is adapted as a baseline. In the scheme, positrons are generated from gamma rays through pair-creation process
in Ti-alloy target. Generations of the gamma rays by the undulator radiation requires more than 100 GeV electrons.
Therefore, a system demonstration of the scheme is practically difficult prior to the real construction. Consequently, it is
desirable to prepare a technical backup of this scheme. We study an design of positron source based on the conventional
electron-driven scheme for ILC. Positron beam is generated by several GeV electron beam in this scheme. In this report,
a start-to-end simulation of the electron-driven ILC positron source is performed. Beam-loading effect caused by multi-

bunch acceleration is also considered.
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Figure 1: A schematic layout of the electron-driven
positron source for ILC.
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Figure 2: Multi-bunch structures on the electron-driven
scheme before DR (left) and on the undulator scheme
(right).
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Table 1: An optimum parameter set. Aperture values indi-
cate the radius.

Parameter | Value | Unit
Drive beam energy 6.0 GeV
Target thickness 14 mm
Beam size (RMS) 4.0 mm
AMD peak field 5.0 T
AMD aperture 8 mm
Accelerator gradient (injector) 18 MV/m
Accelerator gradient (booster, ECS) 20 MV/m
Injector L-band accelerator aperture 20 mm
Booster L-band accelerator aperture 17 mm
Booster S-band accelerator aperture 10 mm
ECS L-band accelerator aperture 17 mm
Solenoid field 0.5 T
PEDD 27 Jig
# of electrons as drive beam / bunch | 2.3 1010
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Figure 3: Yield at the DR depended on average accelerator
gradient.
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Table 2: Parameters of standing wave L-band RF cavity at
positron injector.

’ Parameter \ Value \ Unit ‘
RF cavity length (1) 3 m
Frequency (w) 1.3 GHz
Shunt impedance (r) 57 MQ
Quality fuctor (Q) 10000 -
Current (7) 2.4 A
Coupling constant (3) 2 -
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Figure 4: Accelerator peak gradient on standing wave L-
band RF cavity. Blue line shows the constant gradient at
beam acceleration. This gradient is generated by the in-
put power Fig. 5. The other gradient shown by red line is
generated by constant input power to RF cavity.
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Figure 5: An input power which generates constant gradi-
ent at the beam acceleration for standing wave L-band RF
cavity.
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Table 3: Parameters of traveling wave L-band RF cavity at
booster linac.

Parameter | Value | Unit |
RF cavity length (1) 2 m
Frequency (w) 1.3 GHz
Shunt impedance (r) 57 MQ
Quality fuctor (Q) 10000 -
Current (7) 0.90 A
Filling time () 0.63 IS
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Figure 6: Accelerator peak gradient on traveling wave L-
band RF cavity. Blue line shows the constant gradient at
beam acceleration. This gradient is generated by the in-
put power Fig. 7. The other gradient shown by red line is
generated by constant input power to RF cavity (SOMW).
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Figure 7: An input power which generates constant gradi-
ent at the beam acceleration for traveling wave L-band RF
cavity.
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Table 4: Parameters of traveling wave S-band RF cavity at
booster linac.

| Parameter | Value [ Unit |
RF cavity length (1) 2 m
Frequency (w) 2.6 GHz
Shunt impedance (r) | 57xv/2 MQ
Quality fuctor (Q) 10000/v/2 | -
Current (2) 0.90 A
Filling time (Z ) 0.22 us
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Figure 8: Accelerator peak gradient on traveling wave S-
band RF cavity. Blue and red line shows the same manner

as Fig. 6. The gradient shown by blue line is generated by
the input power Fig. 9.
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Figure 9: An input power which generates constant gradi-
ent at the beam acceleration for traveling wave S-band RF
cavity.
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