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Why SM EFT?
Tevong You

Assuming a SM Higgs and decoupled new physics at higher energies, the SM EFT is the next 
phenomenological framework 

Markus LutyPASCOS 2015 slide



SMEFT framework
ÅNew physics appear to be decoupled at higher energies

ÅGiven particle content, write down all terms allowed by 
symmetriesΧ

ÅΧLƴŎƭǳŘƛƴƎ higher-dimensionaloperators!

ÅGenerated by new physics at scale ☻ḻὺ

Tevong You (Cambridge)



SMEFT framework
ÅUnique dim-5 Weinberg operator, violates lepton number, 

predicts neutrino masses

ÅModulo flavour structure, there are 59dim-6 (CP-even) 
operators in a non-redundantbasis

Å~19operators relevant for EWPT, TGC, and Higgs physics

Buchmuller and Wyler (Nucl. Phys. B 268 (1986) 621)
Gradkowski et al [arXiv:1008.4884]

In SILH basis (Giudiceet al. hep-
ph/0703164), adopted from 
Pomaroland Riva (1308.1426)
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Combinations of 
operators 
constrained in 
EWPT more easily 
set to zero in Higgs 
and TGCs
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Operators 
constrained by 
measurements at 
per cent level or 
worse
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Operators benefit 
from per mille 
precision at LEP
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Å(Pseudo-)Observables

ÅDepends on

ÅDim-6 operators can modify observables directly 
through Zff couplings contributions or indirectly through 
redefinitions of input observables

Tevong You

LEP EWPT Example 



ÅIndividual (green) and marginalised (red) 95% CL limits

Å8 (combinations of) operators probed by EWPT

Tevong You

LEP EWPT Example 

Ellis, Sanz and T.Y. 1410.7703



Triple-Gauge-Couplings in Diboson

ÅAssume SM Z and W couplings to fermions in diboson 
measurements

ÅInterpret in anomalous TGC framework:

ÅJustified at LEP: 

Z. Zhang, 1610.01618
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Note: quadratic dim-6 effect 
unless diboson SM-BSM 
interference recovered
Azatovet al 1607.05236, 1707.08060, Panico, Riva, 
Wulzer 1708.07823, Bellazzini, Riva 1806.09640



Updated Global SMEFT Fit

ÅCombine EWPT, diboson, Higgs data 

ÅFit to 20 dim-6 CP-even operators simultaneously

ÅPresent results in Warsawand SILHbasis

ÅMatch to simplified models

Tevong You (Cambridge)

J. Ellis, C. Murphy, V. Sanz and TY, JHEP 1803.03252



Updated Global SMEFT Fit

ÅSILH basis
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Updated Global SMEFT Fit

ÅWarsaw basis
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Observables
ÅLEP and SLC EWPTs, ὓ from ATLAS, Tevatron

ÅLEP WW measurements

ÅATLAS WW high pToverflow bin
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Observables

ÅATLAS+CMS Higgs Run 1
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Observables

ÅATLAS+CMS Higgs Run 2
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