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• Breaking CPT means breaking Lorentz
• Bad idea now
• Could happen in early Universe…

• Cohen and Kaplan, 1987.
• More recently:  Carroll and Shu, 2005.
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•    is natural source of CPT violation.  What about 
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energy of particle (antiparticle) in thermal bath:

• Scalar coupled to current:

• Generates effective chemical potential:
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Sharing operator:
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If 
Freezes out at 
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• Require correct baryon asymmetry:

• Which gives us:

• Schematically:
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• (B-L) asymmetry conserved
• X genesis continues

• X asymmetry conserved
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• Thus:

• So we can find:



• Blue:
• Red:
• Black:

• Broadens asymmetric dark matter mass range

Genesis After Sharing

• Potential sourced by rolling scalar:

• Thus:

• So we can find:
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Dark Sector Models

• In visible sector constrained
• In dark sector?

• Dark sphalerons:
»Strongly first order not required
»Only one family as CP-violation not required

• Explicit violation
»Spontaneously broken dark GUT?

• Require efficient annihilation of symmetric component
• Additional light bosons?
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Spontaneous Matter Genesis
Conclusions

• Spontaneous genesis in the dark sector is appealing:
• Damped scalars very natural
• All in thermodynamic equilibrium
• No need for additional CP-violation
• X-violating operators much less constrained now 

than B-violation

• Connecting dark to visible sector appealing
• Spontaneous genesis allows for broad range of dark 

matter masses
• Predicts:  Light scalar, direct detection...



Reflections of the visible sector…



Reflections of the visible sector…

shed light on the dark sector?
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