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Scalar mediated fifth forces
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Cosmological Consequences



Misalignment production of dark matter
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The thermal effective potential
For a homogeneous system: Veff(ϕ) = −

T
V

log Z(ϕ) = − P(ϕ)

Pressure is a measure of the force per area (time averaged) imparted to the barrier of a container
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Scalar-Plasma Interactions
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Couplings to particle masses?
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Dimensional transmutation
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Masses of fundamental particles?
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Running of the gauge couplings
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Conclusion
• Interactions mediated by scalar fields at lab energies make cosmological predictions 

• Scalar couplings mix: 

• running of the gauge couplings 

• dimensional transmutation 

• spontaneous symmetry breaking 

• Correct DM abundance for couplings larger than  relative to gravity 

• Firm observational target for future experiments
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Thank you!
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