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Abstract

During operation, the Future Circular electron-positron Collider (FCC-ee) will be subject to vibrations from mechanical sources and ground motion, resulting in errors with respect to the closed
orbit. To achieve physics performance, luminosity and beam lifetime must be kept to design specifications. To correct for errors at the interaction points (IPs), a fast feedback system is required.
We present the tolerances for the allowable beam offsets at the IPs and propose a fast feedback system to address these errors, with the methods of detecting and correcting errors discussed.

Introduction and Simulation Description Luminosity Signal

The Future Circular electron-positron
Collider (FCC-ee) (1) is a design study

Luminosity monitors (*lumicals’) are situated at 1.1 m from the IP, on either side, with a target
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Performance Requirements

Offsets at the IPs not only reduce luminosity, but induce strong beam-beam deflections, nega-
tively impacting the orbit, beam quality and lifetime. In particular, they lead to enhanced beam-
strahlung and related longitudinal or transverse beam blow up. Offsets can also drive betatron

resonances further disrupting the beam.

Previous studies, using CDR beam parameters, but assuming 4 IPs, at the Z working point con-
cluded that a vertical orbit at IP should be maintained to within 0.050,, (4). Refined studies for the
current configuration are still being carried out; the tolerances are expected to be close to the

Beamstrahlung Photon Signals

A beamstrahlung (BS) dump is located 500 m
downstream of the IP, and it is proposed to have
a BS monitor along this photon line.

The use of beamstrahlung radi-
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Using BPMs further downstream relaxes the resolution requirement, but introduces potential
errors from the final-focus quadrupoles.

In the horizontal plane, the crab collision scheme with large crossing angle causes an energy
dependence of the initial angle. At nominal collision the horizontal angles are 36.9, 18.8, 14.2
and 5.1 prad for the Z, WW, ZH and tt working points respectively.
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