A marathon through General Relativity and
Cosmology
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Special and General Relativity in 15 Minutes!




Minkowski space-time

| orentz Transformation

Proper time invariant

Minkowski metric



General Relativity

Weak Equivalence Principle

Strong Equivalence Principle



Curvature and Einstein’s Equations
Christofell symbol

Geodesic Equation

The Riemann tensor
Ricci Tensor Ricci Scalar (the Curvature Scalar)

Einstein's field equations



Schwarzschild Solution



Classical Tests of Einstein’s theory

MERCURY'S ORBIT Precession of

Perihelion




Friedman Robertson Metric

spatially homogeneous isotropic expand
contract space-time metric
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Modelling the Universe

perfect fluid  4-velocity = comoving coordinates

energy-momentum tensor

Equation of state



Conservation of energy equation zero component



Friedmann Equation



Density parameter
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Redshifts and Distances
Expanding Universe

Redshift

Hubble Law

Luminosity distance



Evidence for cosmic acceleration:
Supernovae type la



What is the Dark Energy?



Cosmological constant?

Vacuum energy?

pR* < (10712GeV)*

Cosmic coincidence
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e form of electromagnetic radiation
e thermal black body spectrum (1" = 2.725K)

CosMIC MICROWAVE BACKGROUND SPECTRUM FROM COBE

THEORY AND OBSERVATION AGREE
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CMBR History

George Gamow Ralph Alpher
R. Alpher Robert Herman

Bell Telephone Laboratories Arno Penzias Woodrow Wilson
horn antenna 1978 Physics Nobel Prize




What we know so far... for sure?



