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Eternal Inflation in “Ancestor” Vacuum





























• Just how much ordinary inflation did take 
place? Did it obliterate all evidence of an 
earlier epoch?

• Can we look back to when the universe 
may have nucleated  from another point 
on the Landscape? If so, what will we 
see?

• Can we see into other bubbles?





Data is inconclusive

• Inflation flattens. Best fit: Curvature slightly 
negative—radius  of curvature ~ 10 
horizon lengths.   However, zero curvature 
is within 1-sigma error bars.

• Lowest l primordial fluctuations 
anomalous? Maybe. 



A “Landscape” of 
enormous proportions 
and diversity.







Negatively curved

a = 0



a=0



Too much Slow Roll 
inflation would 
obliterate everything 
that came before.



Why did slow roll inflation happen?

• Slow roll inflation is highly fine tuned.

• Best answer so far:  Anthropic















Fossil # 1
Negative Curvature







N = 50



R = Co-moving radial distance



Note: R is dimensionless.
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Guth, Weinberg, Vilenkin, Garriga, Freivogel, Bousso, Shenker,

Sekino, Kleban, Bjorken, …………..







Fossils

• Negative curvature

• Large scale tensor fluctuations that quickly 
fade with l.

• Bubble collisions. Rings or spots.
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