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Big Problem: “Cosmic coincidences”!?!?

* Horizon problem

* Flatness problem

» Monopole problem

- fine-tuning of initial conditions???

Great Success of the Cosmological Standard Model

Bigbang 10 billion years ago 5 billion years ago

- But Standard Model has severe gaps!

Horizon Problem
» Why is the universe so uniform?

* in particular: why is the CMB so isotropic?

Universe




Horizon Problem

« “Causal contact was worse in the past!”

age of universe

We can see gas at
now points A and B before
\7 they knew about each

B
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distance

Gas at point B has received signals
from this part of the universe.

Gas at point A has received signals
from this part of the universe.
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Solution: Inflation?
« Inflation: Phase of exponential growth in very early universe
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Flatness Problem
* Why is Q,, so precisely tuned to 1?
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Solution: Inflation?
» Way out of horizon problem:

| period
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inflation
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Solution: Inflation?
+ Way out of flatness problem:
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