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Global shape of potential is unknown.

Classical Scale Invariant Model
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SM singlet scalar Portal coupling

• Only dimensionless parameters
• SM singlet scalar + Portal coupling
• EWSB is caused by 

Coleman-Weinberg mechanism

0 =
𝑑

𝑑𝜑
𝑉 = 𝜑3 −𝜇2/𝜑2 +𝜆𝐻 + 1 𝑙𝑜𝑜𝑝

CSI-model can not break EW Sym. at tree-level

To respect CW mechanism, assign 𝜉parameter
→ 𝜉 expansion 
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Phenomenological parameter 
in Leading order 𝑂(𝜉2)

𝝀𝑯 𝝀𝑯𝑺 Landau pole

𝑂(𝜉2) −0.105 4.75 3.5 TeV

• Systematicity of 𝜉 expand
• Landau pole is near to EW scale

Calculate NLO 𝑂(𝜉3)potential
 Does EWSB happen?
 Where does Landau pole move?

Diagrams contribute 𝑂(𝜉3) pot.
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NLO 𝑂(𝜉3)potential
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𝝀𝑯 𝝀𝑯𝑺 Landau pole

𝑂(𝜉2) −0.105 4.75 3.5 TeV

𝑂(𝜉3) −0.156 3.90 16 TeV

LL −0.083 4.28

NLL −0.163 3.87 𝜙 GeV

𝑂 𝜉3 and NLL are new results
Parameters are determine dV/d𝜙 = 0
and d2V/d𝜙2 = 1252 (𝐺𝑒𝑉2) at 𝜙 = 246(𝐺𝑒𝑉)

• NLO 𝑂(𝜉3) potential has EW vac..
• Landau pole moves in 16 TeV.
• 𝜉 expansion is perturbative and 

systematic in NLO 𝑂(𝜉3).

Conclusion

Qualitatively different vac. structure

Results
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