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Motivation: A persistent discrepancy between Exp.and SM prediction: Zbb coupling

L,R Zbb Coupling and the SM prediction:
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Motivation: A persistent discrepancy between Exp.and SM prediction: Zbb coupling
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Observable for the gg — bbb~ ¢™ process:

Total cross section: ng s gé
Systematics dominant (>2-3%) and not competitive with LEP (0.3%)
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Asymmetric observable: e
In the massless fermion limit, for the Z-mediated channel: & o.ooi—
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Chirality of the coupling {g;, g} corresponds to charge ordering:
M (b, b) = %;r(l_?, D)

{g,, gr} asymmetric term <=> {b, b} Asymmetric observable:
Az whether b/b is closer to the £~ (Forward) direction: sign(cos ¢)
Or in Lorentz invariant form (p, — pp)(ps- — py.)
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Observable for the gg — bbb~ ¢ process:
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Similar to the LEP process:
The asymmetric Lorentz invariant coefficient for {g;, gz} asymmetric term
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Through m,, Analysis:

v, Z and interference contribution gg — Zbb,Z — £~
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Simulation and Realistic effects SR e
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Simulation and Realistic effects Ve (Aobs(gL,gR) Aibe)

I=bins (5Astat) (5Asyst)

Statistic error and results SN it
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Systematic error: (Higher order correction, PDF, m, correction, experimental error)
Estimate with LO scale variation (20-30% on 00,; and 00,,7)
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Alternative observable: subtracting ¢f (DF)

Different flavor tf (bbeuvv: DF) as “sideband" subtraction:

(correlated systematics between 77-SF and #7-DF)
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Conclusion

The Zbb coupling measurement at LEP has persistent anomaly which remain a poorly
constrained at the hadron collider era
The study at Tevatron, LHCb huge QCD contribution and associated systematics

Asymmetric observable O, ;, provide orthogonal information to total cross section measure on

the {g;, g»} coupling, also the main source of anomaly
bb¢ ¢ study at LHC provides complimentary probe through m,, spectra

Systematic error as dominant source can be availed by #7(DF) subtraction

Realistic systematic error prospects give competitive HL-LHC constraints



