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Today I will present our preliminary results on Z/W-pole and 4-fermion operators 
from a global fit.

Short overview
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Four-fermion operators get more and more attention perhaps after the discovery of 
neutrino oscillations in particular. Various low-energy experiments are sensitive to 
those operators (COHERENT, CCFR, neutrino oscillation, etc.)

Global fit with precision measurements from LEP, SLC, Tevatron ect has helped in 
constraining Higgs and top quark masses. HL-LHC and future colliders are at least 
precision machines, making them powerful tools for new physics discovery.
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*Currently only flavor-conserving observables/operators are included in our fit.
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Observables: LEP-Z, W
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NOT included for now



Observables: More
Fermion-pair production

σ(e+e− → μ+μ−), σFB(e+e− → μ+μ−)

σ(e+e− → τ+τ−), σFB(e+e− → τ+τ−)

Michel parameters from polarized muon decay (PSI)

GF from  decay (PDG)τ
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dσ(e+e− → e+e−)/d cos θ
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dσ(e+e− → e+e−)/d cos θ
— Accidental flat direction for unpolarized beams at LEP lifted by PVES (SLAC-
E158)



Observables: More
Fermion-pair production

σ(e+e− → μ+μ−), σFB(e+e− → μ+μ−)

σ(e+e− → τ+τ−), σFB(e+e− → τ+τ−)

 — Flat direction lifted by  (CHARM-II)
(−)ν μe−

Michel parameters from polarized muon decay (PSI)

— Michel parameters from polarized tau decay with upgraded SuperKEKB 
(Banerjee and Roney’s talk during last EF04 topical group meeting)

GF from  decay (PDG)τ
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dσ(e+e− → e+e−)/d cos θ
— Accidental flat direction for unpolarized beams at LEP lifted by PVES (SLAC-
E158)

https://indico.fnal.gov/event/51468/
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Strategy
Optimistic: One operator at a time. 
Conservative: Full correlation among observables are taken into account.
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Strategy
Optimistic: One operator at a time. 
Conservative: Full correlation among observables are taken into account.

Michel parameters from polarized tau decay
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Observables: Future colliders
Future colliders as precision machines
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Observables: Future colliders

de Blas, Durieux, Grojean, Gu, Paul, JHEP 2019

Future colliders as precision machines
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Correlations
FCC-ee case
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Beam polarization @ILC, CLIC
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Preliminary

Beam polarization @ILC, CLIC

Projections currently missing, it would be desirable to include them in the fit to lift the 
flat direction.

Results
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Preliminary

Beam polarization @ILC, CLIC

Projections currently missing, it would be desirable to include them in the fit to lift the 
flat direction.

Results

Currently no constraints on  operators. Muon collider?  scattering?c2222
i νμ-μ



Summary and outlook

✤ Constraints on Z/W-pole and 4-fermion operators are obtained in the conservative  
& optimistic scenarios. Constraints from the former are in general weaker than the 
latter, suggesting measurements of observable correlations. 

✤ Preliminary results are obtained for future colliders (CEPC, FCC-ee, ILC, CLIC). 
CEPC and FCC-ee dominate measurements of operators considered here. 

✤ For operators considered here, one flat direction exists between (1,3) generation 
leptons. Beam polarizations at ICL and CLIC will help and it would be desirable to 
obtain the projections for future colliders.
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Will be updated for our final global fit result.

Input
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Correlations



Setup validation


