
Higgs basis with an additional constraint

Imposing an additional constraint is motivated by the desire to reduce the number of degrees
of freedom in the EFT fit as well as a simplification of the mapping between the Wilson coef-
ficients of two SMEFT bases, for instance the Higgs (or JHUGen) basis and the Warsaw basis.
Constraints that can be related to experimental bounds or an exact, approximate or assumed
symmetry of the Lagrangian are preferable to ad hoc constraints. It is important to keep in
mind that such a constraint is not part of the definition of the SMEFT basis, but rather an
optional choice made at the analysis level.

The constraint δm = 0 is directly motivated by experiment, as W mass measurements imply
|δm| < 10−3. This constraint is a well motivated choice in the context of Higgs searches.

For example, by choosing to impose δm = 0 for gg → ZZ the experimental analysis will constrain
the Higgs basis coefficients { cgg, δcz, cz�, czz } in the CP-even sector, since the photon does not
enter that particular process. When the resulting likelihood is translated to the Warsaw basis,
δm = 0 will constrain one linear combination of the 5 relevant Warsaw basis operators.

Setting δv = 0 is another possible constraint. But, experimental constraints on that combination
of coefficients are somewhat weaker and more correlated with other electroweak constraints.

Custodial symmetry is not an exact symmetry even in the SM. However, the custodial limit
is often defined by setting the Warsaw basis Wilson coefficient cHD = 0. Some authors also
motivate the choice δm = 0 with custodial symmetry considerations, see [1], p. 299.
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