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The Expanding Universe

• Metrics
• Redshift Corrections
• Distance Measures
• Look-back Time
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Metrics
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Cosmological Principle:
– The Universe is homogenous on scales ≥ 100 Mpc.
– The Universe is isotropic in all directions for every observer

Curved Universe



4

Photons are redshifted by 
ratio of current size of 
Universe to that at time t1
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Redshift Transformations

dA dA

c dt1 c dt0

emitted observed
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Hubble Constant and Deceleration Parameter



8

Critical Density and Cosmic Density Parameter
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Distance Measures
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Distance Measures
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Lookback Times

(Peterson, p. 150)

Time that it takes for 
a photon emitted at z 
to reach us
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Lookback Time for Accelerating Universe

http://homepages.wmich.edu/~korista/cosmology.html

Note - A very useful  cosmological calculator can be found at:
http://www.astro.ucla.edu/~wright/CosmoCalc.html

http://www.astro.ucla.edu/~wright/CosmoCalc.html

