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A global fit attempts to set limits for all SMEFT parameters at the same time

1. Very precise measurements and theory predictions

2. Focus on an observable sector → W and Z pole observables
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Theory framework

Z and W pole observables are mainly sensitive to non-derivative 

interactions between EW bosons and fermions:

We end up with only 20 

independent parameters
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s, 𝑐, 𝑏 couplings:

W mass correction:

[Update of Efrati, Falkowski & Soreq ‘15] 

Leptonic couplings:

What about 𝑍𝑢𝑢 and 𝑍𝑑𝑑 corrections?
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One linear combination of up and down quark vertex corrections is unconstrained:

It is useful to rearrange these 4 couplings so that we can separate the blind direction

from the rest of the parameter space:

𝒕 unconstrained. Can LHC help?

This can be achieved 

using D0 data [Efrati, 

Falkowski, Soreq, ‘15] 

but with very modest 

precision: |𝑡| < 0.2

Traditional pole observables



We find that the cleanest observable for the task at hand is the Drell-Yan

forward-backward asymmetry 𝐴𝐹𝐵

Forward events: cos 𝜃∗ > 0
Backward events: cos 𝜃∗ < 0

𝑓(𝑍𝑞𝑞)
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Drell-Yan 𝐴𝐹𝐵 at the LHC
Exp. value: [ATLAS-CONF-2018-037 (2018)]
NNLO in QCD SM prediction: 

[Bozzi et al., 1007.2351; 

Catani et al., 0903.2120; 

Catani et al., 1507.06937] 

𝐴4 = Τ3 8 𝐴𝐹𝐵
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Drell-Yan 𝐴𝐹𝐵 at the LHC
Exp. value: [ATLAS-CONF-2018-037 (2018)]
NNLO in QCD SM prediction: 

[Bozzi et al., 1007.2351; 

Catani et al., 0903.2120; 

Catani et al., 1507.06937] 

Restrictions from each bin:

Restrictions on the four uncorrelated and orthonormal linear combinations:

𝐴4 = Τ3 8 𝐴𝐹𝐵

We are capable of obtaining 

per mille level constraints
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Drell-Yan 𝐴𝐹𝐵 at the LHC
Impact on the global fit:

The combination of 

LEP+LHC is good enough 

to lift the blind direction, but 

we are not as restrictive as in 

𝑡′, since 𝑡 · 𝑡′ = 0.16

LHC constrains a specific direction much strongly than D0. Both hadron  measurements are 

important for the global fit, although for simple scenarios LHC has a larger effect. All in all, 

traditional pole observables + ATLAS + D0 give:

The other 16 parameters are 

also being fitted here, to almost 

no changes in their limits



Summary

LHC 𝐴𝐹𝐵 provides ~0.5% bounds on 𝑍𝑞𝑞 corrections

The 𝒕 variable is lifted with the inclusion of the 𝑨𝑭𝑩 ATLAS input

Outlook 1: Current and future measurements of Drell-Yan dilepton production 

by LHC could be analyzed following our procedure to 

extend the impact of hadron colliders on the electroweak precision program

Outlook 2: Information from Drell-Yan cross sections could be added, 

and off-pole data could be analyzed too (⟶ LLQQ operators enter)

We find that the ATLAS 𝐴𝐹𝐵 information provides a significant improvement 

on LEP-only bounds on the 𝑍𝑞𝑞 vertex corrections
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Moving forward

We use DYTurbo to produce multiloop calculations of the observable with kinematic cuts

We expand the experimental input by considering off-pole data (maybe other

measurements from CMS, LHCb, etc.)

Preliminary results (𝐴𝐹𝐵 from [1710.05167], whole dilepton mass spectrum, 4-fermion 

couplings included):

https://arxiv.org/abs/1710.05167


Extra: Drell-Yan 𝐴𝐹𝐵 at the LHC
𝐴𝐹𝐵

𝐿𝐻𝐶 provides crucial information in simple NP scenarios:
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