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Progress in Cosmology |

1916~ GR cosmological models

1929  Hubble’'s law

1946~ Big-bang model

1965  Discovery of CMB

1980~ Revelation of Large Scale Structure
Birth of Particle Cosmology

1992  Detection of CMB Anisotropy

2003  Existence of Dark Energy

2013  Strong Evidence for Inflation

21st Century Era of Precision Cosmology
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CMB spectrum by COBE
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CMB Full Sky Map

COBE-DMR (199

isotropic component Toyp=2.73 K WMAP (2003...)
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‘ CMB angular power spectrum I
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Planck 2013 (AT(W)AT(7,))

highly Gaussian fluctuations

almost scale-invariant spectrum
strong evidence for inflation



‘ Cosmic Thermal History & Hubble Horizon I
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‘ Horizon Problem I

ds® =—dt* + a* (t)dx* = a* (n7)(—dn’ +dx?)
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‘ Evolution of Inhomogeneities I

e evolution on scales greater than Hubble horizon

4r 2GM 871G

M(r)=—pr =r = = re

() 3 '0 g CZ 302 p

871G c’ P

ST paH =" r,=| — | r>rforr>r,
3 I, I,

“gravitational” radius > r >Hubble radius

* general relativistic treatment is mandatory

general relativistic cosmological perturbation theory
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