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Extended Lagrangian
L= (D H)'(D"H) —;ﬂHTH = A(HTH)2
—ZW“ T —B el Z

* Here O; are the complete set of Dim-6 Operators

- from EFT. We consider these operators to catch
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Dimension-Six Operators

SO(3) ansatz of EW Sphaleron
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Equation of Motion
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Table 2: Corrections to the sphaleron equations of motion (17) that are induced by the presence of each dimension-6

operator O;.

In the last column, we calculate the correction to the sphaleron energy (19).
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Conclusion

* 1. We considered the complete set of dimension-
Six operators and their effects on Sphaleron energy

e 2. We find for the operators well constrained by
electroweak precision measurement (suppression
seale ~ 1 TeV) the change of the Sphaleron energy
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Appendix 1: Further
EXploration

* 1. In real situation, the mixing angle cannot be
treated perturbatively and the eftect of B field is
also around 1% when the energy scale Is around
1TeV so it is worthwhile to calculate B field as
natural extension.
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Appendix 2: Washout
Avoidance Condition ()

Sphaleron decay rate
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Appendix 2: Washout
Avoidance Condition (Il

Impose baryon-preserving condition (T'spn/V) < aHT?

) T) l 18
e

> (35.9 — 42.8) + Tin "

TR A YoV

Recall the scaling relation mentioned before




Appendix 3: Higgs Scalar

Potential
H=(0,¢/v2)"

Collect non-derivative terms, we have
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Appendix 4: Constrains on
Dimension-six operators

= Op (cy>0)
=== 0Op (cy<0)

= ges 1" A/Vler] 2 (3.5 — 7.8)TeV

——  0g (cg>0)
- == 0Og (cg<0)

—
(o))

—
O,

A/ |lcaw — can| = (0.63 — 0.85)Te

—

—

A/vew 2 (0.43 — 1.3)TeV
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