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UpdatedUpdated CEPC collider parameters since CDR



The CEPC Program
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Higgs: ~2 × 106 events 
(~10 ab-1)

W: 2 × 107 events (2.6 ab-1)

Z: 1.5 × 1012 events (~45 ab-1)

100 km e+e- collider

2 IPs



Motivation of electroweak
Ø key observables contributed to electroweak global fits

Z pole

WW threshold scan

Z pole

ZH runs

From PDG



Overview of CEPC electroweak physics
Ø expected precision of electroweak measurements in CEPC CDR
Ø Estimated by extrapolation from LEP experiments



Example 1: Branching ra:o ( Rb)
l At LEP measurement  0.21594 ±0.00066
l CEPC aim to improve the precision by a factor ~20
l Rb measurement is sensiJve to New physics models (SUSY)
Ø SUSY predicts correcJons to Zà bb vertex
ØThrough gluino and chargino loop …

Arxiv:1601.07758v2



Rb: b tagging hemisphere correlations
• Hemisphere is taken to be tagged
• if it is tagged by either one or both of the secondary vertex and lepton tags.
• Major systematics: hemisphere correlations
• The tagging efficiency correlation between the two hemispheres in one event:
ØAngular effects : due to inefficient regions of detector
ØQCD effects (g->bb )
ØVertex effects : due to vertex fitting

• are
•

Single (Nt) and double tagged events (Ntt)



Rb: b tagging hemisphere correla:ons
lhemisphere correlaJons depends on b tagging efficiency
lwith 95% purity working points efficiency> 70%
l This systemaJcs will not be dominated

CEPC b tagging ROC curve

OPAL collaboration, Eur.Phys.J.C8:217-239,1999



Example 2: W mass measurements
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lSmall tension with 95% purity working points efficiency> 70%
l This systematics will not be dominated



Example 2: W mass measurement in WW threshold
lExpected 1MeV precision in W mass measurement at CEPC
l 2.6ab-1 in WW threshold)
l Leading syst. (0.5MeV): Beam energy syst.
l Stat uncertainty is about 0.5MeV

Eur. Phys. J. C (2020) 80:66
Peixun, Gang, Paolo , et al



EFT fits

By jiaying Gu

One-sigma precision reaches on the V f f ̄ couplings from the full EFT global fit.



Plan for Snowmass EF04 contribution
ØSome ideas about CEPC contribuJons (LOI and contributed paper)
l More detailed study of 2~3 benchmark electroweak observables
Ø Eg: weak mixing angle from Z->bb backward-forward asymmetry
ØMore study with more realisJc simulaJons
ØMore detailed study on experimental and theory systemaJcs

l High order EWK calculaJon (NNLO EWK correcJons )
ØOne theorists are interested in NNLO EWK correcJons for

l EFT fit from EWPOs
l aTGCs/QGCs in WW events
l …… (in middle of collecJng more ideas)
l Plan to present more details in future EF04 meeJngs



Backup



EFT fits



OPAL collaboration, Eur.Phys.J.C8:217-239,1999

Tracker resolution and efficiency(~0.1%)

Charm modeling (~0.4%)

Gluon splitting (~0.1%)

Branching ra:o ( Rb): systematics

Lepton identification (~0.1%)

Background (~0.2%)

b-tagging corrections (~0.3%)



Rb: tracker systema:cs
l Alignment systemaJcs:
Ø LEP study : 20μm mis-alignment à 0.04% systemaJcs
Ø CEPC aim for 2um mis-alignment (at least 5μm) à <0.005% syst.

l Hit Efficiency :
l LEP study 1% syst. à 0.007% syst. In Rb

l CEPC aim for <0.2% hit efficiency syst. à 0.002% syst. In Rb

l Lepton efficiency
l LEP: 3% syst. à 0.04% systemaJcs in Rb

l CEPC aim for 0.2% syst. à 0.003% syst. In Rb





Branching ratio ( Rb): detector requirement
lTwo ways to tag the b quarks in Z->qq events
l Secondary Vertex tag (Average decay length of b meson of 2mm level at Z pole)
Ø Multi-variant analysis : Impact parameter in R/ϕ and Z , mass of vertex …

l Lepton tag
ØHigh momentum Electron and muon with pT>1GeV in a jet …

SLD, Ann.Rev.Nucl.Part.Sci.46:395-469,1996

Vertex distance to IP Vertex distance significance



Branching ra:o ( Rb): theory systematics
l QCD related systemaJcs
l High order QCD correcJons gives impact to hemisphere correlaJons
l Impact to Backward-forward asymmetry



Rb: charm modelling and lepton ID
l Charm modelling : depends on input from flavor experiments (BELLEII…)
l C hadron fracJons (facJons of D+, D0, D+

s) à 0.2% syst. In Rb

l LEP: Tagging efficiency for D+ is three Jmes higher than D0
l Need more study to check D meson tagging efficiency in Fcc-ee/CEPC


