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Branching ratio ( Rb): motivation
l At LEP measurement  0.21594 ±0.00066
l Fcc-ee and CEPC aim to improve the precision by a factor 10~20 (0.02%)
l Rb measurement is sensitive to New physics models (SUSY)
Ø SUSY predicts corrections to Zà bb vertex
ØThrough gluino and chargino loop …
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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 …
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Vertex distance to IP Vertex distance significance



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

Tracker resolution and efficiency(~0.1%)

Charm modeling (~0.4%)

Gluon splitting (~0.1%)

Branching ratio ( Rb): systematics

Lepton identification (~0.1%)

Background (~0.2%)

b-tagging corrections (~0.3%)



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)



Branching ratio ( Rb): theory systematics
l QCD related systematics
l High order QCD corrections gives impact to hemisphere correlations
l Impact to Backward-forward asymmetry



Rb: b tagging hemisphere correlations
lhemisphere correlations depends on b tagging efficiency
lwith 95% purity working points efficiency> 70%
l This systematics will not be dominated

CEPC b tagging ROC curve
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Rb: tracker systematics
l Alignment systematics:
Ø LEP study : 20μm mis-alignment à 0.04% systematics
Ø FCC/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 aim for less than 0.5% hit efficiency syst.
l Impact parameter resolutions
l Should optimize for low pT
l Aim for 20μm for low pT

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

l Should aim for 0.5% syst.



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

s) à 0.2% syst. In Rb

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



Rb: gluon splitting
l Gluon splitting systematics is estimated by comparing data and MC simulation

DELPHI Z->4b analysis
Gluon splitting measurements



Summary
Ø Rb/Rcmeasurements are well motivated
Ø Need more dedicated study
Ø use Rb/Rcmeasurements as benchmark for detector optimization
Ø Need external input
Ø Charm modelling systematics (input from BELLEII… )
Ø Higher order QCD calculation
Ø Gluon splitting modelling


