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Higgs couplings to 2 fermions:

Higgs couplings to 2 fermions and 1 gauge boson:
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Higgs coupllngs to 2 gauge bosons:
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Higgs couplings to 2 fermions:

Higgs couplings to 2 fermions and 1 gauge boson:
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The Onion of WGZ

SM EFT
with D=6 operators

LO SM EFT

K-formalism

Simplified template x-sec

Fiducial x-sec
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Higgs couplings to 2 fermions:

Assuming MFV, 9(7) combinations of CP-even (odd)
EFT parameters can affect LHC Higgs observables at LO




Run-1+2 fit

| Elipes | DCtth | DCtth+Vh DC tth+Vh

—0.08:+0.12 0134018
—0.50 +0.33 0T6£069
0.18 4 0.12  038E044
—0.0024 + 0.0078 ~0.0040 £ 0.0089

0.22 4+ 0.15 0.62 + 0.45
—0.47+0.20 —0.55 + 0.27
—0.114+0.13 —0.32 + 0.28

Given existing LHC Runl&?2 data, the 9 combinations of CP-
even EFT parameters affecting LHC Higgs observables at
LO can already be constrained with decent precision




#1 Separate signal strength in main production
(ggh,VBFEWh,Zh,tth) and decay channels (WW/
ZZ/yy/Zy/bb/TT), including correlations

ATLAS and CMS @ Usual 2D likelihood

LHC Run 1

plot erases vital
information because
it dumps fogether
different production
modes that depend
on different

T 60l + Bestit + SM expocied combinations of EFT
parameters




#2 Separate signal strength for WH and ZH
production™

@ WH and ZH depend on different combinations of
EFT parameters even when custodial symmetry is
imposed

* Already done for ATLAS/CMS run-1 combination, but not for all run-2 results so far



#3 Separate signal strength for different LHC
energies (7/8/13/14/15 TeV)

@ VBF/WH/ZH cross sections depend on different
combinations of EFT parameters for different proton
collision energies




#4 ZY

® One of the 9 parameters strongly
constrained by Zy signal strength, even if no
Higgs signal is observed in this channel




H#5 Tails

@ 2-derivative Higgs couplings to gauge bosons
strongly constrained by tails of VBF/WH/ZH
distribution, even before Higgs signal is
observed there




#6 Four-lepton events

@ Multi-dimensional mass and angular
distributions contain a lot of complementary
information about Higgs couplings to Z and y




H7 Combined TGC likelihood

@ In LO EFT, corrections to friple gauge
couplings glz and Ky depend on same EFT
parameters as corrections to Higgs couplings
to gauge bosons




