
Introductory	  Astronomy	  	  

Week	  8:	  Cosmology	  
Clip	  4:	  Our	  Universe:	  First	  Look	  
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Cosmological	  Parameters	  

•  Measure	  

•  Parameterize	  density	  by	  	  	  

•  	  Best	  data:	  
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Dust	  Universe	  
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First	  Look	  Back	  
•  The	  past	  was	  denser	  
•  It	  was	  hoKer	  
•  Hydrogen	  ionized	  unMl	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  recombinaMon	  
•  Before	  that	  baryonic	  maKer	  and	  radiaMon	  exchange	  
energy	  rapidly	  maintaining	  thermal	  equilibrium	  

•  RadiaMon	  dominated	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  unMl	  

•  In	  radiaMon	  era	  	  
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Temperatures	  and	  Species	  
•  Gas	  of	  parMcles	  at	  	  	  	  	  	  	  	  	  	  	  	  	  	  will	  be	  relaMvisMc	  
•  Energy	  spectrum	  blackbody.	  	  Mean	  energy	  
•  Energy	  density	  	  	  	  	  	  	  	  	  	  	  	  	  	  
•  Cosmic	  expansion	  redshiVs	  energies	  
preserving	  blackbody	  spectrum	  

•  Far	  in	  the	  past,	  everything	  is	  relaMvisMc	  	  
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