
 VII. Equations and Values of Constants for Cosmological Parameters: 
 Hubble & Scale Factors, z, Ωs, Density, Temp, V

 

Definitions and Equations below came from: Introduction to Cosmology, by Barbara Ryden2  

 Plots of these Cosmic Parameters are on the Following Pages
 Define Constants
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 Create an Exponential Time:  Order of Magnitude, OM,  Scale Factor ai,  Spanning  26 Orders of Magnitude :
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 Normalized radiation energy density for photons + neutrinos 

In flat universe total density ρ = critical density ρ0
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 DEFINE:  Ω, H, da_dt, Proper time, t, Diameter, Velocity, Mass Ratios, H(z)

 Hubble Parameters
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Friedmann equation for a flat universe
 after inflation ends 

and radiation epoch begins

 Densities and Curvature of our Universe

 Inflation, i 

 Critical Density

 Dark matter + baryonic matter
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 Numerical Integration:  Integral_dD (a, b, n)
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 Calculate the Diameter, D, in Meters of Observable Universe Dou = 2*comoving distance
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 Calculate Recessional Velocities
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 Calculate the Cosmic Proper Time (t) and Lookback time (tL).  Inflation Epoch Ends at 10^ -  33  seconds

 D = Scaled Up Diameter of Universe that was formerly observable at 10 -33  second

Distance to a galaxy is defined as the proper distance dp(t). The length of time light has traveled t0 - te is lookback time, tL.
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 Mass Densities: Radiation, Mass, Λ, and Total.     See Density (ρ) Plots in Section XXVIII
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 Mass (Mou) and Energy (Eou) of Dark and Baryonic Matter and Energy
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 Apparent Magnitude-Redshift Relation (Mukhanov)  Eq 2.81  (See Section X of this Paper) 
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 Bolometric Flux is the Flux Integrated over Entire Spectrum
 Then the Bolometric Magnitude for k=0 is Given by:

photon emitted
at time tem

 Note: For k = 0 
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 Plots of the Ratio of Lookback time to H0   (tL_tH0)  and the Ratio of Time to H0,  (t_tH0)

 For Comoving Distance, χem
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