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One of the Problems in the SM

SM cannot explain the observed baryon 
asymmetry
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Baryon Asymmetry of the Universe

The observed BAU is often quoted in terms of 
baryon to photon ratio  
 

The prediction for this ratio from Big Bang 
Nucleosynthesis (BBN) agrees well with the 
observed value from Cosmic Microwave 
Background Radiation (CMBR) measurements 
(Planck, arXiv: 1502.01589).

ηB =
nB − nB

nγ
= 6.04 ± 0.08 × 10−10
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Kinds of Mechanism in 
generating Asymmetry 

Baryogenesis from Decay/Scattering 

Baryogenesis from Electroweak 
Phase Transitions 

Spontaneous Baryogenesis 

…. (Affleck-Dine,Gravitational 
Baryogenesis, etc.) 
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Sakharov’s Conditions

Baryon Number (B) violation  

C and CP violation.  
 

Departure from thermal equilibrium.

Three basic ingredients necessary to generate a net 
baryon asymmetry from an initially baryons 
symmetric Universe (Sakharov 1967):

Γ(X → Y + B) ≠ Γ(X → Y + B)
Γ(X → qL + qL) + Γ(X → qR + qR) ≠ Γ(qL + qL) + Γ(qR + qR)

X → Y + B
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Issues in Baryogenesis from 
Decays/Scattering
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CP violation from the 
Amplitude
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Model 
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Thank You
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