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Class 10 : The age of the Universe 

  This class… 
  Recap : arguments for Ω=0.3 
  Prediction for the age of the Universe from 
Ω=0.3 matter dominated models 

  Ways of measuring age… 
  Radioactive dating 
  White dwarf cooling 
  Globular clusters 

I : Prediction from the simple 
cosmological model 

  It seems like we live in a matter dominated  
Universe with Ω~0.1-0.3 

  What does this predict for age of Universe? 
  Back of envelope guess… 

  More carefully: 

  So… nothing in the Universe should be older that 
this! 
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II : Radioactive decay in our Galaxy 

  Can do this for rocks on Earth or, in special 
cases, in a star 

  For rocks… 
  Rb-87 decays to Sr-87 (half life 47 billion years) 
  Sr-86 is a stable isotope of Sr 
  So… measure amounts of Rb-87, Sr-87 and Sr-86 
  Plot Sr-87/Sr-86 against Rb-87/Sr-86 
  Determine #of half lifes 
  Answer : Oldest rock on Earth ~4Gyr 

  Apply similar strategy to stars (look for 
Uranium and Thorium in spectrum) 
  Answer : oldest stars 14.5 +2.8/-2.2 Gyr 

III : Cooling white dwarfs 

  In principal, this is straightforward… 
  White dwarfs are born hot 
  They cool via emission of blackbody radiation 
  Thus they get redder as they age 
  Measure this effect, make guess for initial 

temperature and heat capacity, then solve for time! 

  In practice, it’s a bit complex… 
  Need to find large numbers of (faint) white dwarfs 

that you think formed together 
  Some complex physics involved with their heat 

capacity (e.g. center of white dwarf may crystallize 
at some temperature, releasing latent heat). 

  Answer : 12 +/- 1Gyr 
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IV : Globular clusters 

  Globular clusters around Milky Way are thought to be 
very old objects (probably formed when Galaxy original 
formed) 
  No active star formation (almost no gas) 
  Stars are “metal poor” 
  Question : what “population” are these stars? 

  We can look at the HR diagram for globulars 
  Find the most massive stars still on the main sequence 

(i.e. identify the main-sequence turn-off) 
  Use stellar models to determine age of stellar population 
  Answer : ages between 11—13 Gyr  
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Question : which is older? 


