
Top-antitop pair production in electron-positron collisions 
with an Effective Field Theory perspective

1 Departamento de Física y Matemáticas
  Universidad Iberoamericana
  Ciudad de México

Mexican Workshop on Particles and Fields
Universidad de Guanajuato, Campus León

22/oct/2025

(Pablo Villaseñor Inda, Cristina Oropeza Barrera, Oscar Ochoa Valeriano and Mateo Ramírez García)1



Top-antitop pair production in electron-positron collisions with an Effective Field Theory perspective P. Villaseñor et al.

The Standard Model as an Effective Field Theory (SMEFT)

At mass-dimension 6 (D=6), we use the Warsaw Basis:

*epem → ttbar @ tree-level*

With one D6 operator, amplitudes have the following structure:
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Low energy (EW scale) measurements can be used to set 
bounds on Wilson coefficients.
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D6 operators in epem → ttbar Feynman rules
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SMEFT cross section
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Remember the amplitude is given by:

Differential XS (2→2) Total XS
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CLIC: Compact Linear Collider / CERN
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ttbar @ 3 TeV
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Our analysis (in general)
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General structure of the process: Final states matrix: Pre-selection topologies:

Recoil mass Fully- and semi- hadronic events
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Our analysis (bkgs and cuts)
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Cross sections without BSM operators.
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SMEFT cross section parabolae
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Remember:
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SMEFT cross section parabolae
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SMEFT cross section differential distributions with respect to pT

10

Adding only D6-SM interference.
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Bounds on Wilson coefficients
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Simple chi-square test.

∴

Our results for the dimension-full Wilson coefficients
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Outlook
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Top Physics is crucial for both SM and BSM studies. We focused on the top-EW sector.

A future e+e- collider will be essential for EW and BSM precision measurements. We studied CLIC’s environment.

With the mostly negative polarization our method has good sensitivity for detecting linear SMEFT effects in CLIC-3.

With the mostly positive polarization (even though the ttbar S/B is enhanced) the selected D6 operators we studied 
have very small linear contributions to be detected with our analysis.

The SMEFT framework is a model-agnostic bottom-up paradigm for BSM searches. We analyzed the BSM effects of 
D6 operators on epem→ttbar and set bounds on their Wilson coefficients.
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Thanks to the organizing committee!
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Thanks to everyone for your attention.
Enjoy the rest of the Workshop!

MWPF2025 a.k.a. Guanajuato Unification Tour?


