Discussion — SM constraints

Joachim Brod (U Cincinnati)
Martin Gorbahn (U Liverpool)

Kaons @ CERN
September 12th, 2023

Brod, Gorbahn (U Cincinnati, U Liverpool) SM Constraints

1/1



Why kaon physics?

@ What is the best way to visualize the impact of precision measurements in
constraining new physics models? Two types:

e to sell Kaon physics to the wider community (flavour and non-flavour)

o to understand which measurement we expect to have the biggest impact?
(On what?)

@ What mass scales could be reached?, or:

@ Should we look at multi-dimensional fits? Two types:

o SMEFT
o CKM fit
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Rare K decays:

charged vs. neutral mode
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https://arxiv.org/abs/1507.08672

SMEFT

G. Isidori — The BSM potential of rare kaon decays Kaons @ CERN — Sept. 2023

» Effective-theory approach
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Global fit
HIKE — Physics sensitivity

HIKE: Kaon Global fit k

Global fits to set of kaon measurements, in the framework of lepton universality.
Effect on Wilson coefficients for NP scenarios with only left-handed quark currents.

a0 Experets

Ci = Crgu + 6Cx

0t = (57, Prd) (7 v*(1 = 75) vg) [CERN Physics Beyond Colliders
Document in preparation,
and paper in preparation by
[arXiv:2206.14748] [arXiv:2206.14748] D’ Ambrosio, Mahmoudi, Neshatpour]
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Bounds from individual observables. Projections assumptions:

Coloured regions are 68%CL measurements  A; gentral value for existing measurements kept the same

Dashed lines are 90%CL upper limits + SM expectation used for measurement with upper bounds
B: central value of all observables is projected to the best-fit
points obtained from fits to existing data
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ttZ couplings
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[Brod, Greljo, Stamou, Uttayarat 1408.0792]
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https://arxiv.org/abs/1408.0792

Differential rates

[ (L[_NR)G( QLdR) [Gorbahn, Moldanarazova, Seija, Stamou, Tabet, W.I.P.]
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What is needed for a successful kaon program?

@ What is the current theory error for:

o K — mvi?
o K— putp™?
o K — mlte™?
o c'/e?

o Kp, Ke3?

@ What is the ultimate theory error for these modes?

@ What about parametric uncertainties?
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K — nlti

@ Test different operators — scalar, vector, tensor
o (sign of) as?

o Differential spectrum?

Br(K, — "7 = (C§i, + Chilas| + Chilas|* + C..) x 10712
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Ratios as tests for NP
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https://arxiv.org/abs/2307.15737

