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The SM Effective

Field Theory

particle content + symmetries
A >> Eexpy mh as in the SM + L and B conservation

(Higgs is a SU(2)L doublet)

| Leading deformations of the SM }
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59 independent dim-6 operators if flavour universality.
. 2499 parameters for a generic flavour structure.
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[Buchmuller and Wyler '86, Grzadkowski et al. 1008.4884, Alonso et al. 1312.2014]



A step-by-step approach

i.e. how to successfully make sense of 2499 parameters

* Any given on-shell process receives contributions
from a limited number of operators # = O(10).

Hierarchy of precision.
Some observables are much more precise than others.

Impose these bounds before going on to less precise ones.
e.g. Corbett et al. [1211.4580], Pomarol and Riva [1308.2803], ecc..

*

| 3 Impose precise LEP-1 constraints
BEFORE doing Higgs or diboson physics.

Note: This process, when correctly done, is basis-independent.



Why a combination®

The same operator can contribute to different processes.
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v (also aQGC)

| Combine Z-pole, WW, and WZ data with Higgs data
Lk to derive stronger constraints for the EFT.




alGC in the SMEFT

After imposing Z(W)-pole limits, 3 unconstrained combinations
of SMEFT coefficients contribute to the diboson processes:
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E.Q:

SILH’
basis

In the Higgs basis:

In terms of aTGC:

10 Operators for Higgs + TGC

Operator

Coefficient

Pomarol, Riva 1308.2803
Ellis, Sanz, You 1410.7703
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€ -, owski ef al.1508.00581
Tilman et al. 1604.03105
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Example: LEP-2 + Higgs global fit

Falkowski, Gonzalez-Alonso, Greljo, D.M. 1508.00581
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(with a different notation)

Such a fit can be rotated in any basis.



LEP-2 + Higgs global fit

The other EFT coefficients have been marginalised.
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Combining Higgs and diboson data provides much stronger constraints.



WW/WZ production at LHC

Taken at face value, LHC already provides
much stronger constraints than LEP.

[Tilman et al. 1604.03105]

- LHC Run-1
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(these operators generate two alGC)

However, the validity of the EFT assumption is more delicate and
has to be considered carefully, see discussion by Francesco.
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Important observables
for the aTGC

Diboson: - distributions in myv, pt(V), meg, etc..

Higgs: - VH:  p1(V), myv distr.
- VBF: p1(j1), pr(je) distr.
- h = 44 mg distr.
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