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UPDATED GLOBAL SMEFT FIT TO HIGGS, DIBOSON, AND ELECTROWEAK DATA

▸ Global fit to precision electroweak data, W+W- at LEP 2, 
Higgs and diboson data from LHC Runs 1 and 2 

▸ Results in Warsaw (this talk) and SILH bases / improvement 
in the constraints from LHC Run 2 

▸ Projected (preliminary) constraints for HL- and HE-LHC 

▸ Constraints on BSM models (if time) 

▸ Higgs production in SMEFT at 27 vs. 13 TeV (if time)
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NEXT-GENERATION ANALYSIS

▸ Previously assumed: 

▸ EWPD >> diboson >> Higgs 

▸ No longer justified, theoretically unsatisfactory 

▸ Kinematic information encoded in Simplified Template Cross Sections 
(STXS)
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SIMPLIFIED TEMPLATE CROSS SECTIONS

ATLAS-CONF-2017-047

Merged STXS Stage-1 
regions enclosed by red 

boxes
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FIT TO HIGGS EFT COEFFICIENTS

▸ Results consistent w/ SM 

▸ Next steps: 

▸ combine w/ EWPD 

▸ combine w/ diboson data
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ANALYSIS FRAMEWORK

▸ Focus on leading dimension-6 operators 

▸ Work to linear order in Wilson coefficients 

▸ Impose U(3)5 flavor symmetry for fermionic operators 

▸ Use 𝜶EM, GF, MZ, as input parameters
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20 COEFFICIENTS CONSIDERED

DIMENSION-6 OPERATORS IN WARSAW BASIS

results of EMSY 1803.03252 expressed in both SILH and Warsaw bases 
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PRECISION ELECTROWEAK MEASUREMENTS USED IN SMEFT FIT

▸ 12 Z-pole 
measurements 

▸ 74 LEP 2 W+W- 
measurements 

▸ New MW measurement 
from ATLAS 

▸ Probes 11 SMEFT 
directions
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PROBE 10 SMEFT DIRECTIONS

ATLAS+CMS HIGGS DATA FROM RUN 1

�9

EMSY 1803.03252



RUN 2 HIGGS MEASUREMENTS USED IN SMEFT FIT

▸ Include all 
available 
kinematical 
information 

▸ Include 1 W+W- 
measurement at 
high pT 

▸ Probe 13 SMEFT 
directions

ATLASCMS
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CONSTRAINTS ON OBLIQUE PARAMETERS

pre-LHC

Higgs

combined

/
C

H
D
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COMPLEMENTARY, COMPARABLE IMPORTANCE

EMSY 1803.03252
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FIT TO EACH OPERATOR INDIVIDUALLY

95% CL interval

EMSY 1803.03252

different powers of 10
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FIT TO ALL OPERATORS SIMULTANEOUSLY

95% CL interval

EMSY 1803.03252

different powers of 10
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PROJECTION STRATEGY

▸ For each LHC Run-2 measurement used in the fit of 
1803.03252 

▸ Set central value to SM prediction 

▸ Scale all uncertainties for the ith measurement by…         

▸ HL-LHC: 

▸ HE-LHC:  

▸ Leave correlations unchanged
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PROJECTION: ONE COEFFICIENT AT A TIME
Preliminary

different powers of 10
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PROJECTION: ALL COEFFICIENTS SIMULTANEOUSLY
Preliminary

different powers of 10
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SIMPLE EXTENSIONS OF THE SM

de Blas, Criado, Perez-Victoria, Santiago 1711.10391
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NUMERICAL CONSTRAINTS ON EXTENSIONS

2HDM

improve 𝜒2 & 𝜒2/nd

only improve 𝜒2

improve neither
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CONSTRAINTS ON SM EXTENSIONS
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▸ Probes small # of coefficients

GLUON FUSION

independent of 
collider energy

slightly 
enhanced 
sensitivity @ 27 
vs. 13 TeV

computations done using SMEFTsim: Brivio, Trott 1709.06492
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ASSOCIATED PRODUCTION

▸ Probes many (, many) coefficients 

▸ Generally good sensitivity already in inclusive rates

plus additional dipole & 4-fermion operators
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ASSOCIATED PRODUCTION

▸ Enhancements of certain coefficients at high-pT 

▸ Similar to high-pT diboson production at LHC
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VECTOR BOSON FUSION

▸ Probes many coefficients 

▸ Gain in sensitivity with increase in collider energy

VBF cuts: mjj > 130 GeV, |�⌘jj | > 3
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only 6 largest coefficients shown
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VECTOR BOSON FUSION

▸ Cut on pT,j1 does not enhance sensitivity as much as pT cut 
on Vh production

only 6 largest coefficients shown

VBF cuts: mjj > 130 GeV, |�⌘jj | > 3
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SUMMARY

▸ SMEFT: model-
independent way to 
search for heavy new 
physics 

▸ Higgs measurements 
currently compete w/ 
EWPD 

▸ Higgs and diboson 
(differential) 
measurements at HL- or 
HE-LHC will exceed EWPD 
precision in many cases

20 coefficients

*13 coefficients
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