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Field Space Geometry in Higgs Sector

o SM Higgs doublet under different parametrization
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Field Space Geometry in Higgs Sector

o SM Higgs doublet under different parametrization

Cartesian Coodinates
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Field Space Geometry in General Scalar Sector

o A general scalar theory with two derivatives
1
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Field Space Geometry in General Scalar Sector

o A general scalar theory with two derivatives
1
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o SM Higgs under Unitary representation:
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Partition Function & Effective Action

o Partition function

o Tree level: Stationary point
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Covariant Expansion of Action
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Covariant Expansion of Action

o Action = Function(al) on field space
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Alonso, Jenkins, Manohar [arXiv: 1605.03602]
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= Covariant 1-loop Effective action

o Divergent part = RGE Alonso, Kanshin, Saa [arXiv: 1710.06848]

o Hard region (div + finite) = EFT matching!
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Geometrical Functional Matching

o Top-down: find EFT from UV theory
Energy
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Geometrical Functional Matching

o Top-down: find EFT from UV theory
Energy

o Tree level:
[ 1PI effective action ]
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Geometrical Functional Matching

o Top-down: find EFT from UV theory

Energy
: : o Tree level:
[ 1PI effective action ]
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Geometrical Functional Matching
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o Geometrical Covariant Derivative Expansion: keeping the covariance while evaluating the

loop integral
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Example: ‘Non’linear Sigma Model

o Reparametrized linear sigma model:
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O(N+1) symmetry breaking = massive h
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Summary

o Geometrical Functional Matching: keep geometric covariance
during EFT matching

o Geometry on field space helps expand action covariantly
- Hard region expansion breaks covariance, only covariance on submanifold

survives
> Geometric covariant derivative expansion: preserve the covaiance

o EFT built by geometric quantities, e.g. extrinsic/intrinsic curvature
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Thank you!
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