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Week 3
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Read thru Chapter 4 
Also read the Key Concepts for those chapters

Today: The Friedmann Equation 

HW 2 due Thursday

http://www.astro.utah.edu/~wik/courses/astr4080spring2021/
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Curvature
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α + β + γ = π + A/R2

α + β + γ = π − A/R2

α + β + γ = π

Robertson-Walker Metric
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Curvature
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Einstein’s Field Equation
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Gμν = 8πG
c4 Tμν

Einstein Tensor Stress-Energy Tensor
4D curvature 
of space-time

Distribution of energy 
within space-time

“Mass-energy tells space-time how to curve, and space-time curvature tells 
mass-energy how to move” - John Wheeler(E = mc2)

ds2 = ∑ gαβdxαdxβ metric tensor

Robertson-Walker metric 
derived from metric tensor
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Friedmann Equation
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Newtonian form:

General relativistic form:


