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The particle physics community is preparing for the post-LHC era by investigating the feasi
circumference collider to serve particle physics until the end of the 21st century. FCC-ee wil

ility of the Future Circular Collider (FCC, [1]): a 90.6 km

produce intense e"e™ collisions at energies of 90-365 GeV,

making it an EW, Higgs and top factory. Later, the FCC is equipped with 14—20 T magnets to collide hadrons with energies of 80-116 TeV (FCC-hh).

Physics programme at FCC-ee experiments
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The IDEA detector concept for FCC-ee
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e and e~ are point-like particles — very different than the LHC!
Initial E and p known
Almost no pile-up, no QCD background

FCC-ee running at the Z pole (v/s = 91.2GeV) generates extremely
large statistics (tera-Z factory).To benefit from this, the systematic un-
certainties need to be kept down to 107107

— Stringent requirements on FCC-ee detectors!

Vertex detector to determine the spatial locations of the interactions

Efficient flavour tagging (b/c/g/s)
Precise flight distance measurements
Vertex detector requirements:
3 um single-hit resolution » Limit material budget (X /Xp) to
~ 0.3% per inner layer

PG (Experiment site)

— 0,,/p% =~ 2-107/GeV in tracker

Injection into collider
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...and its vertex detector in full simulation
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Latest FCC-ee accelerator layout with four interaction pionts [5]

Common software vision: Key4hep

Adopted by all future collider projects

CAD design (top, from F. Palla, F. Bosi) and DD4hep implementation (bottom)

From generator to analysis
EDM4hep+DD4hep+Gauds
Enabling plug-and-play functionality and

Much higher level of detail than other vertex

detector implementations
Light-weight

drift chamber Can check for cracks in coverage and assess

interface with accelerator components vertexing performance realistically

R&D on 65 nm DMAPS at UZH

Depleted monolithic active & s-Jee EN Joined team of ALICE ITS3, CERN R&D and other institutes!
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Vertex inner barrel material budget ~ Vertex first layer material budget

— Test beam (three weeks ago), lab

Particle gun muons IDEA Delphes simulation

Sensor is only small fraction of to-
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Self-supporting, air cooled .
| - | Effect of reduced material budget on d resolution in Delphes Development and optimisation towards FCC-ee vertex detectors
— BaSICa”y On|y silicon In vertex fast simulation, L. Freitag (BSc. thesis [3])

Sensor perf. <> Vertex perf. <> physics perf. <+ sensor spec.
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