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Abstract

We propose sharing of the 6-GeV class CW superconducting (SC) linac with ILC and X-ray light source. Although the
main linac of ILC is operated at 1ms pulse at SHz, CW operation can be better solution for the positron source to avoid
the thermal loading problem of the positron target. In this scheme, CW linac accelerates not only the positron beam but
the GeV class driven electron beam for the conventional positron source. The streach of the pulse duration is limited in
64 ms to ensure the damping time the at the damping ring. Thanks to the low average current of the beams of ILC and the
136 ms margin at 5 Hz, it is possible to simultaneously operate the high quality electron beams for brilliant light source,

such as ERL and CW-XFEL.
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Figure 1: Schematic layout of ILC. The positron and po-
larized electron source, and the damping rings are located
at the center.
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Figure 2: Schematic figure of the sources and booster of ILC. CW Superuconducting linac accelerates three beams,
polarized electron, positron and its drive beam. Drive electron injectes at higher energy to make simultaneous beam

operation easy.
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Figure 3: Schematic figure of simultaneous operation of the high quality electron beams for ERL and CW-XFEL at the
CW superconducting linac. To share it with ILC, the injection energy to 4.6GeV linac are different each beams as shown

in Table 1.
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Table 1: Main parameters of beams for ILC and light source E¢,,;: full energy, F;,: injection energy of 4.6 GeV linac,
€nz: Normalized emittance, ¢: bunch charge, I,,: mean current, ER: energy recovery. *30 deg off crest acceleration,

**upgrade for laser or CSR Compton scattering schemes

Etun [GeV]  Ein [GeV]  eng [mrad] ¢ [nC] I, [mA] ER
CW-XFEL 7 2.4 1079 ~0.3 0.3 no
ERL LS 6.5 1.9 1077 ~0.01 10 yes
Drive e-* 5.7 1.7 1074 3 0.05 no/yes**
e- for DR 5 0.4 107* 3 0.05 no
e+ for DR 5 0.4 1072 3 0.05 no
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Figure 4: Schematic figure of ILC injector. DR and ERL recirculation loop share the acceleration rooms and an straight

transport line.
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Figure 5: Pulse structure before injection to DR and after
extraction from DR.
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Figure 6: Bunch pattern and pulse structure of ILC and
ERL.
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Figure 7: Beam energy and linear optics of 4.6 GeV linac
for ILC and ERL beams.
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Figure 8: Beam energy and linear optics of 1.9GeV linac
for ILC and ERL beams.
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