1st order phase transition in Complex singlet extension of the Standard Model

Introduction
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Sakharov Conditions
1. Baryon number violation
2. C and CP symmetry violation

3. Interaction out of thermal
equilibrium
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: CxSM(Complex singlet extension of the SM)
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- Scalar potential for SM higgs field H and complex scalar field S

m2 A 52 62 d2 b

C V=—|H?+ Z|HI*+ = |H?|S|? + =|S|? + —=|95|* 1924 ce.
: o I+ ZIH + S HEISE + ISP+ IS+ ( anS + 5% +cc
: 1 0 : X oo dark matter
;H:—( >7 S = (vg+s+ix)/V2

; V2 \ v+th h1, ho----- eigenstates of h, s

(two higgs bosons)

Baryon generating interaction must :

satisfy Sakharov conditions.

In electroweak Baryogenesis ,
order to satisfy Sakharov condltlons
a strong 1st order phase
transition is needed.
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1st order phase transition in CxSM
The order of the phase transition is determined using the effective potential.
@ HT effective potential V" = V' 4 %4(T) + S5(T) @ Full effective potential V™! —

Vtree + VCW 4+ VFT (T) + Vring (T)
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Electroweak Baryogenesis

( Sakharov Conditions in EWBG

1. Baryon number violation — Sphaleron process
2. C and CP symmetry violation — CKM phase etc.

3. Interaction out of thermal — Strong 1st order
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DM-nucleon scattering suppression process
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: Amplitudes suppression condition
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Phase transition in SM §Phase transition in CxSM
Effective pOtential VSM — Vtree i VCW + VFT(T) ¢c > real back ground field ;@ HT effective pOtentia|
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