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models

• Homogeneous and isotropic models based on GR

• Only dust, cosmological constant, both, or neither

• scale factor R

• H := Ṙ
R

• Ω := 8πGρ

3H2

• λ := Λ
3H2

• K := Ω+ λ− 1; k := sign(K)

• R = R(t), H = H(t), Ω = Ω(t), λ = λ(t), K = K(t)

• Values today: R0, H0, Ω0, λ0, K0
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• Type 14: k = +1, λ > 0, expand forever (our Uni-
verse?)

• α := 27Ω2λ
4|K|3 is constant of motion

• α must be fine-tuned to avoid K ≈ 0

• Argument against one aspect of flatness problem
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What is α?

• α ∼ ΛM2, where M mass of universe

• Obviously constant in time

• Lake: for type 14

• For all types with k = +1 (hence finite mass of
dust) (4–6, 14–19)
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• More generally, characteristic properties of universes
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