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Cosmography	
  I	
  

•  The	
  local	
  distance	
  ladder	
  –	
  the	
  quest	
  for	
  H0	
  
•  Standard	
  candles	
  (SN	
  Ia)	
  
•  Age	
  of	
  the	
  universe	
  -­‐	
  Cosmic	
  Chronometers	
  
•  other	
  methods	
  will	
  be	
  discussed	
  later	
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•  Cosmic	
  Chronometers	
  



Why	
  H0?	
  



H0	
  History	
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History	
  –	
  the	
  ladder	
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From	
  Key	
  Project	
  to	
  SHOES	
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CHP	
  



Ia	
  as	
  standard	
  candles	
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Sn	
  Ia	
  as	
  standard	
  candles	
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Recent	
  SN	
  results	
  

Sullivan	
  et	
  al.	
  2012	
  



SN	
  Ia	
  challenges	
  

•  Poorly	
  understood	
  physics	
  
•  Selecaon	
  effects	
  (brightness	
  and	
  lensing)	
  
•  Dust	
  
•  Photometric	
  calibraaon	
  is	
  hard	
  at	
  extreme	
  levels	
  of	
  

precision	
  



Cosmic	
  Chronometers	
  



Cosmic	
  Chronometers	
  –	
  H(z)	
  

Jimenez	
  &	
  Loeb	
  2002;	
  Moresco	
  et	
  al.	
  2012	
  



Chronometers	
  challenges	
  

•  Hard	
  to	
  measure	
  stellar	
  ages	
  with	
  high	
  
precision	
  

•  Progenitor	
  bias:	
  galaxies	
  evolve	
  	
  
•  Edge	
  effects	
  



Homework	
  for	
  1/28	
  

•  See	
  web	
  page	
  



The	
  end	
  	
  


