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SMEFT = minimal EFT above the weak scale

Zsmerr = Lsmt Lp=st+ Lps+ Lp7+ Lpgt+ Lpo+t ...

Known SM Higher—dimensio_nal _
SU(3)c x SU(2). x U(1)vinvariant

Lagrangian
agrangi interactions added to the SM

Assumption:
at energies of
interest no other
relevant degrees of freedom
than those of the SM




SMEFT = minimal EFT above the weak scale

Zsmerr = Lsm + Zp-s + L pg + - =7+§ZS+£Z_9+...
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Known SM In this talk only dimension-6 operators
Lagrangian are taken into account

Wilson coefficients . )
Gauge-invariant

dimension-6 operators
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e Warsaw basis is now commonly used in the literature

e Convenient for many theory applications

 Implemented in many numerical tools
e |nterpretation of various Wilson coefficients not always intuitive

e 0O(200) distinct operators affecting LHC Higgs physics

e Larger correlations between Higgs and other precision measurements

Bosonic CP-even
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Table 2.2: Bosonic D=6 operators in the Warsaw basis.

Bosonic CP-odd
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For example, operator Onws affects

Higgs to vy, 4y, ZZ decays
Z pole measurements
Triple gauge couplings

W boson mass



Higgs Basis

 Higgs basis was conceived in 2015 to facilitate practical applications of the SMEFT

for LHC Higgs analyses
e The construction closely follows the idea introduced by
Gupta, Pomarol, and Riva in [arXiv:1405.0181]

The goals of the Higgs basis

b

. Each Wilson coefficient has a simple physical interpretation
2. Higgs observables at leading order are affected by a minimal set
of Wilson coefficients
3. Large correlations between the Higgs and electroweak constraints are avoided

In other words, the point is to amend certain impractical features of the Warsaw basis



Higgs Basis - definition

. —>
C HB — MW—>HCW

2499x2499 dimensional
numerical invertible matrix

Vector of Vectbr of

2499 Wilson coefficients 2499 Wilson coefficients
in Higgs basis in Warsaw basis

Alternatively, the same transformation can be defined at the level of gauge-invariant operators

Oug = My 0ws



Higgs Basis - map part 1
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Higgs Basis - interpretation part 1

First group of Wilson coefficients corresponds has a simple interpretation
of certain Higgs couplings

2.2
L > % (1 4 6c,) 2L

WIW, + (14 dc.)

(97 + g3 )v?

4

— S: S:\/mfjmfj [(51J + [5&]1,]) foR —|-hC}

fEu,de 1J
2
pv 'Y py
2 2
gs a a 9.9y
tegg~ GGl + ¢ 774(9 e )AW
- L Y

+CzElg%Z,ual/Z,w/ + C’yDngYZ 5)1/14;“/

2

. g ngY
—iGaG“ A,

+C_gg4 sy +c W4(gL+gY) H

These Wilson coefficients at leading order
are probed only by Higgs and diboson processes
They were largely unconstrained before LHC,
and remain weakly constrained nowadays!

2

dCy

1 1
dc, + 46my,, Omy, = §5gzve + §5gz[/“

243 N 9y

7.7,

Crz + Yo . o Lz C 9
g+t (g +gR)r "

i 203 . 9 -

sz + —Cz & 9
G+gE T (gi+eE)?

I 2 9y (97 — 9v)
grC:0O + gyvCyy —
T v 92 + g2

297.c.0+ (97 + G5 )¢z —

(97

1
4

2 2
grLgy 1 ~ gL -+ gy ~
137 —|_ z'y 9 Z,ul/A/u/ + Cyz Z,LWZ,U,I/]

— —[011]12217

- gY)CZ’Y -

ngY
5 Cw} 3

(gL + gy)

ngY
97 + 9y

2 Cw]



Higgs Basis - map part 2
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Higgs Basis - interpretation part 2

The Wilson coefficients 6g are interpreted as vertex correction
to electroweak gauge boson couplings to matter
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These parameters are strongly constrained,
In a model-independent way,
by LEP-1 precision measurements
dg7” = g "+ 097",

. . . Sg = Vo067 Verm — 0g7¢
Given these constraints, in most cases Iz ckMO9L VCKM T 09L

they cannot effect LHC Higgs measurements
in an observable way



The remaining (more trivial) part of the map
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Higgs Basis - map part 3
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Higgs Basis - structure

At LO, probed only by Higgs and diboson processes
. Most relevant for typical LHC Higgs analyses

Affecting Higgs observables, but almost all
strongly constrained by other precision measurements
Irrelevant for typical LHC Higgs analyses

— Affecting Higgs observables, but most
C HB — d . are constrained by other precision measurements
dlpole Irrelevant for many LHC Higgs analyses
C __ AtLO, probed only by diboson processes
F Most relevant for typical LHC Higgs analyses
—
C 4fe rImion ¢ - /At LO, probed e.g. by Drell-Yan processes

Irrelevant for typical LHC Higgs analyses



Higgs Basis - conclusions

For typical LHC Higgs analyses,
in the Higgs basis only a limited set of Wilson coefficients is relevant

502, C20, Czzy Cyyy Czyy Cgg, 5>\37 Czzy Cyvyy Czy, Cggy 5yu7 5yd7 5ye:

(plus eventually a handful of dipole and vertex corrections)

They are interpreted as certain Higgs couplings in the SMEFT Lagrangian

Likelihood obtained for these parameters can be translated to any other SMEFT basis,
in particular to the Warsaw Basis
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