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Motivation and goal
➢ AFB

b defined in terms of forward (F) and backward (B) total 
cross sections [2]
➢ F and B directions defined with respect to initial 
fermion (i.e. electron) beam

➢ Goal: precise measurement of FB asymmetry for b-
quark in e+e- → Z → bb events
➢ ideal benchmark for FCC-ee measurements at MZ

➢ >2σ deviation between LEP combination and EW fits [3]
➢ most important deviation in global EW fits
➢ discrepancy still unsolved for the last 20 years

➢ extraction of AFB
b  at Z-boson pole from the linear term in 

the differential angular distribution

Electron-positron Future Circular Collider
● Future Circular Collider (FCC) as first priority for the 

European Strategy Group [1]
➢ Realization at CERN, Geneva

 90.7 km circumference
 4 interaction points
 Physics goals:

✔ precision studies at EW scale
✔ Higgs and top factory
✔ studies on flavour physics

 2048-2063: FCC-ee → leptonic machine
➢ intensity frontier
➢ 4 major working points in energy
➢ from Z-boson pole up to tt on-shell production

 2070-2090: FCC-hh → hadronic machine
➢ energy frontier
➢ up to almost 100 TeV

1 INFN Trieste, Gruppo Collegato di Udine
2 Università degli Studi di Trieste

Framework structure
➢ Work performed in the context of the FCC Udine/ICTP Trieste 

group (Italy)
➢ around 6 people involved in the effort within the local group
➢ strong coordination with the FCC PED community

➢ Use of offical HEP-FCC/FCCAnalyses framework
– preliminary fast-simulation-based study with stand-alone 

Madgraph+Delphes already performed
– EDM4HEP software for event generation
– Dire parton shower within Pythia software
– Delphes for detector fast-simulation

● IDEA detector concept used
– ee-kT Durham jet clustering algorithm

➢ b-quark-jet reconstruction crucial for the measurement:
1) Jet (or vertex) charge:

➢ can be applied to all jets  maximal efficiency⇒
➢ relatively low purity
➢ different degrees of complexity, from simple weighted sum of 
charges of tracks in jet to vertex charge of MVA tagger

➢ strong dependence on jet shape and hadronization
2) Soft (leading) lepton tagging:

➢ charge of b inferred from charge of e or µ in B-hadron 
semileptonic decay  relatively low efficiency⇒

➢ better purity → charge determination cleaner
➢ crucial to minimize b → c → µ contribution that "fakes" 
charge (e.g. with pT

rel cut)
➢ highly sensitive to B-hadron decay modelling, branching ratios 
and kinematics

➢ Investigated overflow:
1) simplified Delphes b-tagging (flat εb = 80%, εc = 10%, εlight = 
1%) 

2) build reco-level cosθ observable exploiting:
• jet direction
• charge reconstruction

➢ “jet charge measurement”
➢ soft lepton tagging

3) perform unfolding from reco-level to parton-level
4) extract AFB

b from fit to unfolded distribution
● according with the differential angular distrubution
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Preliminary results on the AFB
b feasibility 

study
● Reconstructed-level and parton-level distributions, correlation 

and unfolding matrices
● Both jet charge and soft muon-based methods investigated
● Statistical uncertainty estimated via pseudo-experiments
● Main sources of systematic uncertainties investigated:

– b-quark fragmentation modelling
– emission of final state QCD radiation
– uncertainity on b-tagging efficiency

Image taken from [3].
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IDEA detector concept
● Studies on several detector concepts for FCC-ee ongoing

– Among them, Innovative Detector for e+e- Accelerators (IDEA) 
concept [4]

● Inner vertex tracking system
● Tracker based on silicon technology
● Dual readout calorimeter
● Muon spectrometers

– Full detector simulation ongoing
– Fast-simulation outputs already available

Jet 1

Jet 2

systematic uncertainty strongly dominating
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