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Status of Zbb couplings
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Status of Zbb couplings
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Status of Zbb couplings

A. How to break the degeneracy of the right-handed
Zbb coupling? ’

New experiments: e.g. CEPC X‘f

B. How to explain the LEP data?

New Physics? Many new physics models
e.g. Custodial symmetry O(3)+heavy quark

K. Agashe, R. Contino, L. Rold, A. pomarol, 2006’

Statistical Fluctuation or Systematic error?

New experiments: e.g. CEPC



/bb couplings@ future colliders
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Should we wait for the next
generation lepton colliders?

The possibility of LHC and ep colliders
(HERA and EIC)?
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A. Zbb couplings@LHC

charge conjugation invariance:

Y

(1) Only axial vector components will contribute to the cross section;

(2)Only top and bottom quark will contribute to the scattering
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Break the Zbb coupling degeneracy

Current Zh data could break the degeneracy
ATLAS: 2008.02508

é 12ATLAS Boosted VH, H —» bb, V - leptons -
-8 10 - ¥s=13 TeV, 139 b ® Observed ==Tot. unc. Stat. unc.

== Expected | |Theo. unc.

V=W V=2

H
o, X By, x B
A OO ®©

<" 1.0F 7h data M

| Illlllllllllllll IIIIIII
—e—
Foe A
[
| ||11|111||11|11 Illllllll

|
O o N O N
T T 1T

Ratio to SM

0§ s

Including all Zh data the two high PZ data play an importantrole 8



Break the Zbb coupling degeneracy

Current Zh data could break the degeneracy
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Break the Zbb coupling degeneracy
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B. Zbb couplings@HERA and EIC

Single-Spin asymmetry (SSA):

Polarized lepton beam k'
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1. Photon only diagrams will cancel in SSA

2. The leading contributionis from the interference
between photon and Z boson

3. Itis sensitive to the vector component of the Zbb

coupling
11



Zbb couplings@HERA
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1. The SSAis sensitive to K1/

2. kv,4 <0 couldbe excluded by
HERA data

3. It could be used to crosscheck the

off-Z-pole data 12
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/Zbb couplings@EIC

Eon = 141 GeV, P, = 0.7
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LHC vs.
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Summary

A. We proposed two new methods to probe the Zbb coupling at the LHC and ep colliders
B. The Zh data at the 13 TeV LHC can resolve the apparent degeneracy of the Zbb coupling;

C. Zh cross section depends on the axial-vector Zbb coupling, while the SSA in HERA and EIC
is sensitive to the vector Zbb coupling ;

D. It is hopeful to verify or exclude the LEP measurement by those new methods.
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