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Evidence for the Big Bang

1) Expanding space, 
- Redshift-Distance relation.

2) Primordial abundance of elements,
- Big Bang Nucleosynthesis: H, He, Li

3) Cosmic Microwave Background/Temperature
- Large Scale Isotropy
- Small scale structure
- 3 degree prediction
- Period of re-ionization at z = 1100

4) Strong gravitational lensing
- H0 from quad SN = H0 from expansion
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Challenges to LCDM (from Eric Lerner):

1) Size of galaxies as a function of distance
2) Surface brightness of galaxies
3) Dynamical mass vs Luminous mass
4) Galaxy rotation curves as a function of radius
5) Existence of Super Massive Black Holes
6) Elliptical galaxy formation
7) Chemical evolution of quasars
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Challenges to LCDM (from Eric Lerner):

1) Apparent size of galaxies as a function of distance

Objects of a given size, D, should have an 
apparent size that scales with distance like 1/R
until a redshift of about 1.25.

Beyond that point, the apparent size increases
because the universe was much smaller then.

The LCDM cosmology makes assumptions about
the way galaxies grow in size over the age of the
universe, through a combination of star formation 
and mergers.

Lerner assumes no growth (static universe) and no 
apparent size increase with distance.
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Challenges to LCDM (from Eric Lerner):

1) Dynamical mass vs Luminous mass
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Challenges to LCDM (from Eric Lerner):

1) Galaxy rotation curves as a function of radius
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