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Sakharov conditions

m B-violation
m C- and CP-violation

m Qut-of-equilibrium physics
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Why electroweak baryogenesis?

m Physics at EW scale: testable in colliders

m CP violation: EDM experiments
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Why effective field theory?

1
Lt =Lsm+ Y Aa—aCiOi

m Model-independent
m Systematic study of all relevant dimension-six operators

Is this a suitable framework to describe electroweak
baryogenesis?
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First order phase transition
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First order phase transition from dimension-six operator

m Add dimension-six operator to Higgs potential

V= 12otp + A(cp*wf

+ thermal corrections

T<To

K too small K too large

m We take K = 2TeV™2 (A = 0.7 TeV), Ty = 88 GeV
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CP-violating operators

m Two scenarios:

Loa =[N3 Quy: Btr(¢'p) + h.c]
Lop = a[N2QLD*Ptr + h.c]
= a2 Quptr(p? + 2M(10) + 3k(T9)?) + hoc
m A and B give identical contribution to EDMs

m A and B give identical baryon asymmetry up to dim-8 effects
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Electroweak baryogenesis in a nutshell

Electroweak

CP-violating sphalerons
Higgs-top
interaction Density
Transport
equations » of I:f:l aP:_?(r;ded » Baryon asymmetry

Expanding
bubbles of ’

Higgs vacuum
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Importance of dimension-eight effects
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Implications

m Finite-temperature and dimension-eight effects can not be
ignored

m Effective field theory description breaks down
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Possible solutions

Can use EFT in the CPV sector, but not to obtain the EW phase
transition

m Use UV-complete model

m Describe the bubble profile phenomenologically
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Summary & conclusions

m Dimension-six operators

u R(¢T¢)3 for first order phase transition
m CP-violating Higgs-top interactions

m Dimension-eight effects can not be neglected in the
computation of the baryon asymmetry

m Effective field theory description breaks down
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Source term
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Importance of finite T and dimension 8 effects
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