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1. People 

a. Olbers Paradox (1826) 

b. Riemann, Lobachevski 

c. Einstein 

d. Planck 

e. Slipher 

f. Hubble 

g. Bondi, Gold, Hoyle – Steady State Model 

h. Penzias and Wilson (1965) 

i. Friedmann, Lemaitre, Robertson, Walker 

2. Units – AU, pc, Mpc, Planck units 

3. Olbers Paradox (1826) 

4. Isotropic, Homogeneous 
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7. Hubble time 
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8. Steady State Model – 0 0
,H ρ constant => 
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9. Blackbody radiation - 
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10. CMB 2.725 0.001± K 

11. Equivalence Principle 

12. Curvature 
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13. Line elements 

a. Minkowski metric 

i. Lorentz transformation  
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iii. Time dilation, Length Contraction 

iv. Light cones, past cone, future cone, null cone 
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d. Geodesics 
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e. Gravitational redshift 
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Signals received at lower potential are received at faster rate. 

14. Proper distance ( ) ( )
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15. Red shift 
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16.  Friedmann Equation 
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17. Equations of State 

a. 

0, nonrelativisitc matter

, 1/ 3, radiation

1, exotic, 
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18. Fluid Equation 3 ( ) 0
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19. Acceleration Equation ( )
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20. Cosmological Constant 
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