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Extended Lagrangian

• Here      are the complete set of Dim-6 Operators 
from EFT. We consider these operators to catch 
up the generic characters of BSM 

•   For simplification, we neglect  the effect of      
field with weak-hypercharge on Sphaleron and 
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Dimension-Six Operators
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Equation of Motion 
Before Applying Sphaleron Ansatz
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Preserve
 SO(3) symmetry

SO(2)~U(1) symmetry
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h(r = 0) = 0 , f(r = 0) = 0 , h(r ! 1) = 1 , and f(r ! 1) = 1
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After Applying Sphaleron Ansatz

1. Breaks SO(3) symmetry 
2. Strongly constrained
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Numerical Method

Super GOOD  
for nonlinear BVP 

(Iteration steps~10)
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Sphaleron Radius
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Conclusion
• 1. We considered the complete set of dimension-

six operators and their effects on Sphaleron energy 

• 2. We find for the operators well constrained by 
electroweak precision measurement (suppression 
scale ~ 1 TeV), the change of the Sphaleron energy 
and Sphaleron radius will be of order 1% 

• 3. When suppression scale becomes large, the 
energy shift caused by the dim-6 operators will 
have power law of suppression scale (power~ -2)



• 1. In real situation, the mixing angle cannot be 
treated perturbatively and the effect 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.  

• 2. The finite temperature correction on the Higgs 
potential could be treated more precisely since 
during EWPT the finite temperature effect is 
apparent.

Appendix 1: Further 
Exploration



Appendix 2: Washout 
Avoidance Condition (I)
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Appendix 2: Washout    
Avoidance Condition (II)
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Appendix 3: Higgs Scalar 
Potential
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Appendix 4: Constrains on 
Dimension-six operators
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