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❖ Not affect inflation dynamics when perturbed/removed

❖ Subdominate the energy density 

❖ Not couple to the inflaton(s) (except minimally by gravity)

❖ Dominate (or contribute significant) curvature perturbations

❖ End slow roll during inflation, after the Hubble exit of the 
relevant scales

A spectator should:
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Non-Gaussianity dependence

❖ Dependence on primordial local non-Gaussianity

❖ Single perturbation source:

❖ Multi perturbation sources:
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Tachyonic fast roll enhancement



✓ No dipole asymmetry from small scales

✓ No excessive quadrupoles and octupoles
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A = 0.07
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Tachyonic fast roll enhancement
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✓ No free parameters
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❖ For Gaussian perturbations
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Calculable
❖ For Gaussian perturbations

❖ Power dipole
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❖ For non-Gaussian perturbations

❖ Fully determined by primordial cosmology
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�T (n̂) =
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d3xeik·x�(k)

❖ Possible measurement 
in the near future



Summary
❖ Spectator is an alternative to the curvaton scenario

❖ It generates smaller non-Gaussianity, negligible 
isocurvature perturbations, and less tuning

❖ Example model shows good agreement with Planck

❖ CMB asymmetry is explained with a fast roll spectator

❖ Power multipoles is an alternative approach to dipole 
asymmetry

❖ It has no free parameter and is determined by primordial 
cosmology Based on [1306.5736], PRD 88 023512,

JCAP 1307 019, JCAP 1305 012, PRD 87 083501


