
Infla%on
•  Ques%ons:

–  Why is the universe (close to) flat (K = 0)?
–  Why is the CMB homogeneous across the sky (no causal connec%on)?
–  Why is there any inhomogeneity in the CMB at all (10-5)?

•  Answer: Infla%on
–  Star%ng at t = 10-37 s, Universe doubled in size every 10-37 s un%l about 

10-35 s, growing from 10-30 m to about 1 cm
–  Driven by “Inflaton field” (similar to cosmological constant, constant 

density but expansion vastly faster)
–  Answers all 3 ques%ons:

•  “FlaYened out the wrinkles” (really: any type of ΩΛ grows more rapidly than 
curvature and will completely dominate -> curvature must become zero)

•  All visible parts of the sky were in causal contact ini%ally, but then were pushed 
too far apart by infla%on to keep in causal contact.

•  Inhomogeneity comes from ini%al quantum fluctua%ons of size Planck length 
that were magnified 1028 %mes by infla%on.



Infla%on

•  New Ques%ons
1.  What is an Inflaton?
2.  Where are they today?
3.  Why did infla%on stop a`er 10-35 s?
4.  How did all the “ordinary maYer” come into being?

•  Answers
1.  We don’t know – it’s a hypothe%cal par%cle
2.  They have a life %me of only 10-35 s so they are all 

decayed now
3.  When they all decayed *), infla%on stopped
4.  Ordinary maYer (including dark maYer etc.) is the decay 

product of those inflatons

*) But some pockets may have survived longer -> new baby-universes -> eternal infla%on 
-> The Mul%verse!
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