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Abstract

We proposed an Energy Recovery Linac (ERL) electron-positron collider at the KEK Tsukuba campus. Due to the
restriction on the site area, Z-pole is chosen as the collision beam energy. ERL is accompanied by a damping ring like the
International Linear Collider (ILC) project. In addition, the key technologies such as the superconducting cavity, positron
source, and final focus are designed based on the ILC project. To minimize the length of the superconducting linac, energy
recovery is operated at pulse mode at a high accelerating gradient. Combined magnets are used at the recirculation loop
to minimize the radiation loss and emittance growth. The compact Z-pole collider with racetrack shape is expected to

realize high luminosity.
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Figure 1: Schematic of energy recovery linac.
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Figure 2: Center-of-mass energy of ILC, SuperKEKB, and
Z-pole ERL.
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Figure 3: Concepts of colliders based on storage ring, linac,
ERL.
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Figure 4: Concept of ERL collider in racetrack shape.
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Figure 5: Schematic layout of Tsukuba campus of KEK.
Solid line: double acceleration, dotted line: single
acceleration.
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Figure 6: Energy recovery of the pulse beam and time
delay. A single circle is not necessarily a single bunch.
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Figure 7: Pulse structure and RF input power.
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Figure 8: Tracking results at the half of the 45.6 GeV recirculation loop. Left: Transverse emittance, Center: Beam energy

loss, Right: Energy spread.
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Table 1: Main Parameters

ILC250 ILCZ Zpole ERL
(single loop)

Overall

Tunnel length [km] 20 — 6
Radiation loss per turn [%] - - 24
1P

Average current [mA] 0.02 0.016 1.25
Bunch charge [nC] 3 3 6
Pulse repetition [Hz] 5 3.7 50
No. of bunch per pulse 1312 1312 3936
Horizonal beam size [nm] 520 1120 1580
Vertical beam size [nm] 7.7 14.6 14.6
Luminosity 13.5 2.0 287

[1e33 cm-2 s-1]
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