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The Standard Model as an Effective Field Theory (SMEFT)
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® At mass-dimension 6 (D=6), we use the Warsaw Basis:
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*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.

352
Xa
|C| < Cio T
L ' Xiim(ci,o)

2

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

P. Villasenor et al.



IBERO

CIUDAD DE MEXICO

D6 operators in epem — ttbar
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SMEFT cross section
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® Remember the amplitude is given by: | EFT|

Differential XS (2—2)
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CLIC: Compact Linear Collider / CERN
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Matematicas /

Our analysis (in general)

General structure of the process:

m2,. ; = (s + m?) — 24/sE;

rec,.J

Recoil mass

Final states matrix:

tt — bbWW decay modes
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all jets

\ 11%
et put r+ ud cs
11%11%11% 34% 33%
w+

P, =Py + Py =89.38%

Fully- and semi- hadronic events

Pre-selection topologies:

antitop

N;>1 & Ny, <1
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Our analysis (bkgs and cuts)
® pry > 400 GeV, my; > 130 GeV y myecs € (150, 1350) GeV ® Cross sections without BSM operators.
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SMEFT cross section parabolae

® Remember:
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SMEFT cross section parabolae
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SMEFT cross section differential distributions with respect to p,

® Adding only D6-SM interference.
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Bounds on Wilson coefficients

® Simple chi-square test. Our results for the dimension-full Wilson coefficients
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Outlook

® 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.

® Top Physics is crucial for both SM and BSM studies. We focused on the top-EW sector.

® Afuture 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.
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Thanks to everyone for your attention.
Enjoy the rest of the Workshop!
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