




𝑣 = 𝐻0𝐷 

H0 = 74.2 +/- 3.6 km s-1 Mpc-1 (Riess et al. 2009)   



Weyl’s Postulate 

𝑅(𝑡) = 𝑎 𝑡  𝑟 
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The Gravitational Horizon 

In a flat geometry (k=0), 
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Weyl’s Postulate Revisited 

𝑅ℎ = 𝑎(𝑡)𝑟ℎ 

𝑅ℎ is the proper radius that defines a proper volume 

 
So according to Weyl’s Postulate, 

 𝑟ℎ = constant 

Therefore, with 𝑅ℎ =
𝑐

𝐻(𝑡)
=
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one gets 𝑎 = c 𝑟ℎ = constant 

So 𝑅ℎ = 𝑐𝑡 



The Standard (LCDM) Model 
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𝜌 = 𝜌𝑚 + 𝜌𝑟 + 𝜌𝑑𝑒 

𝜌𝑚 ∝ 𝑎−3 

𝜌𝑟 ∝ 𝑎−4 

𝜌𝑑𝑒 = Λ = constant 



The Standard (LCDM) Model 
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𝑑𝑎

𝑓(𝑎)
=  𝑑𝑡 

𝑐𝑡0 = 𝑅ℎ 𝑡0  𝐼(𝜌𝑚, 𝜌𝑟 , Λ) 

𝐼 𝜌𝑚, 𝜌𝑟 , Λ = 1 So Weyl’s Postulate requires 



Ω𝑚 =
𝜌𝑚
𝜌𝑐

 



LCDM has a Prob < 0.03% of being correct (Copi et al. 2009) 



The Nearby Universe (Type Ia Supernovae) 

𝑑𝐿 = 𝑅ℎ 1 + 𝑧  
𝑑𝑢

Ω𝑟 + 𝑢Ω𝑚 + 𝑢4ΩΛ
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Rh=ct 𝑑𝐿 = 𝑅ℎ 1 + 𝑧  ln 1 + 𝑧  

Plus 4 “nuisance” parameters that must be optimized 
along with cosmological model to determine the individual 
supernova distance moduli: (1) the normalization to the 
time-dependent SED of the SN, (2) the deviation from the 
average light-curve shape, (3) the deviation from the 
mean SN B-V color, and (4) a host-mass dependent 
correction. 





The Universe may turn out to be far simpler than we thought . . . 

Its size today is consistent with a constant expansion rate 

It is apparently flat (k = 0) so it has no net energy 

Einstein (1879-1955) 

Friedmann (1888-1925) 

BIrkhoff  (1884-1944) Weyl (1885-1955) 

And it may have expanded without any inflation . . . 


