Unterstiitzt von / Supported by

Alexander von Humboldt
Stiftung/Foundation




Standard Model Effective Field Theory

No discovery of New Particles at Large Hadron Collider -> Scale Gap!

e Field content same as that of Standard Model.

 Electroweak symmetry is broken by one Higgs-doublet.

e Full SM gauge symmetry is respected.

Z SM!
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Warsaw Basis

25 (Four-fermion) = 59 Operators
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General Strategy
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Semileptonic operators
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Total 7 vector operators excluding flavours

Assume: no quark flavour violation at NP scale.

AF = (0,0):
1111, 1122, 1133, 2211, 2222, 2233
AF = (1,0):

1211, 1222, 1233, 1311, 1322, 1333, 2311, 2322, 2333



Operators of our interest

Chirality
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Wilson coefficients are scale dependent quantities
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C(p) = (Cy(w), Cy(p), .. )"

¥ : Anomalous dimension matrix (ADM)

SMEFT ADMs: Alonso, Jenkins, Manohar, Trott



Operator mixing

At 1-loop semileptonic operators mix with:
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Operator mixing...

w2¢>D type operators
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£+ operator

Operator mixing...
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indices on the r.h.s. are summed over i1 = 11,22 and k£ = 11, 22, 33.
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Operator mixing...

AF = (1,0)
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Operator mixing...

AF = (1,0)
2¢2D ¢ ¢ Semileptonic operators
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Operator mixing...

Introduce NP interactions at high scale A

A CN)...  CN)

Low-energy observables  f(C, (1), C5(u)...Cyp))

Important to include RG effects to correctly predict the low-energy implications of NP
iIntroduced at the high scale.



Where do these operators contribute?

Electroweak symmetry breaking
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Where else?
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Where else?
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Charged current decays
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Charged current decays
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Some examples
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Summary of observables Correlations !!
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Correlations from operator mixing
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Correlations from operator mixing
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Conclusions

RG running effects important to correctly predict the low energy
implications of heavy NP

The semileptonic operators through operator mixing can contribute
to a variety of EW scale and low energy such as:

— Electroweak precision observables
—Lepton flavour violating decays
—Lepton flavour violating hadronic decays
—Charged current decays

—B-decays

This can lead to interesting correlations between observables from
different sectors



Thanks for your attention...

For more details please refer to arXiv preprint 2107.13005
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Correlations from operator mixing
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Correlations from operator mixing
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