FCCQESPPU

e Feasibility Study Report (backup documents) ESPPU#261

- Volume 1: Physics, Experiments, Detectors (291 pages) CDS
- Volume 2: Accelerators, technical infrastructure and safety (615 pages) CDS

- Volume 3: Civil Engineering, Implementation and Sustainability (360 pages) CDS

e Several 10-page general summaries
- FCC Integrated Programme Stage 1: The FCC-ee (ESPPU#233); CDS
- FCC Integrated Programme Stage 2: The FCC-hh (ESPPU#247);, CDS
- The FCC Integrated Programme: A physics manifesto (ESPPU#241); CDS; arXiv:2504.02634
- Other Science Opportunities at the FCC-ee CDS

e Several 10-page more topical summaries
- Prospects in Electroweak, Higgs and Top physics at FCC (ESPPU#217); FCC note
- Prospects in BSM physics at FCC (ESPPU#242); FCC note
- FCC: QCD physics (ESPPU#209); FCC note
- Prospects for flavour physics at FCC (ESPPU#196); FCC note
- Prospects for physics at FCC-hh (ESPPU#227); FCC note

e Expressions of Interest for the development of Detector Concepts and Sub-detector Systems for FCC

- Summary (ESPPU#95); FCC note
- Backup document ((ESPPU#96)
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https://arxiv.org/abs/2504.02634
https://cds.cern.ch/record/2928809
https://doi.org/10.17181/n78xk-qcv56
https://doi.org/10.17181/69m03-zzb95
https://doi.org/10.17181/nfcpy-vns54
https://doi.org/10.17181/jnzpp-1fw39
https://doi.org/10.17181/jnzpp-1fw39
https://repository.cern/records/azb81-6ee21

Collider Programme (and beyond)

——CDR baseline runs (41Ps)
— Additional opportunities

3 Total
Z WW ZH tt .
integrated
o(1) 40 125 40 30 19.2 5 10.8 0.4 2.7 luminosity
(ab-)
T T 1 1T 1 1 [ ] I Energy
40 --- 60 88 91.2 94 125 157.5 --- 162.5 217 240 340 ... 350 365
(GeV)
Z lineshape W mass and width
QCD QCD - - top EW couplings
precision flavour electron Ny Higgs mass Higgs couplings Miop  Higgs VBF production Physics
studies rare decays Yukawa as ozH (Mt and Higgs couplings improved) highlights
dark sector flavour (e.g. Veb)
# events
13 8 6 6
0(1079) O(108) O(2x108) O(2x109) (4 IPs)

e Opportunities beyond the baseline plan (\s below Z, 125GeV, 217GeV; larger integrated lumi...)
 Opportunities to exploit FCC facility differently (to be studied more carefully):

® using the electrons from the injectors for beam-dump experiments,

e extracting electron beams from the booster,

@ reusing the synchrotron radiation photons.

Christophie 6/‘0(/.8,@/7 FCCRESPPU 2 FCRDESY, 4pr// 4, 2025



FCC-ee Physics Programme

'mz, 'z, N, * 0L s(mz) with per-mil accuracy nggs
‘R, Ars *Quark and gluon fragmentation
‘mw, ['w *Clean non-perturbative QCD studies
MHiggs, rHiggs
EW & QCD Higgs couplings
self-coupling
detector hermeticity particle flow
tracking, calorimetry energy resol.
particle ID
. ", -
direct searches Intensity
of light new physics frontier”

e Axion-like particles, dark photons,
Heavy Neutral Leptons
e long lifetimes - LLPs

flavour factory
(1012bb/cc; 1.7x1011 z7)

Top

T physics B physics o
op, | top
*Flavour EWPOs (Rp, AFBP:C) EW top couplings
er-based EWPOs eCKM matrix,
t | e|ept. univ. violation tests oCP violation in neutral B mesons v g, (Ea e
momentum resol. L ,
tracker eFlavour anomalies in, e.g., b = szr energy resolution detector req.

hadron identification
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