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Time to collapse	

~9.5 billion years
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Examples of High-Redshift SNe 
HST observations of SNe 
in distant galaxies 
(Riess et al.) 

Note: you need to … 
•  Detect them 
•  Measure the light curves 
•  Do the K-corrections 
•  Get the redshifts 
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(Curvature of geometry)   =   (Mass)
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“In an expanding space all momenta 
decrease . . . This simple law has an even 
simpler interpretation in wave mechanics: 

all wavelengths, being inversely 
proportional to the momenta, simply 

expand with space.”
Erwin Schrödinger
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q0 decreases





Time to collapse	

~9.5 billion years



A Simple Explanation of 	

“Dark Matter”	


!
• The universe is at least 2000 billion years old. 	

!
• The lifetime of our sun, an average star, is estimated to be of 
the order of 10 billion years. 	

!
• Stars began forming soon after the Big Bang. Those and most 
stars from the following 2000+ billion years have gone dark. 	

!
• This leads to the hypothesis that 	

!
• Most “Dark Matter” likely consists of burned-out stars.
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Contents of the Universe: Summary!

0.5 % Stars and 
other visible stuff!

•  Ω0 = 1.00 ± 0.02!
•  Ωm ≈ 0.27 ± 20%!

– Ωb ≈ 0.045 ± 10%!
" Includes Ωvisible ≈ 0.005!

– Ωnon-b ≈ 0.22!
" Includes Ων < 0.005!

– ΩCMBR ≈ 0.0001!
•  Ωde ≈ 0.73 ± 10%!
•  The physical nature of the 

DE is currently completely 
unknown!



Matter Dominated Model!





Ignoring:  Is either interpretation 
“true” ? 

Which interpretation 
is “true” ? 





Time to collapse	

~9.5 billion years
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