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Course outcome  

CO1 The student will have good understanding of basics of astrophysics. 

CO2 Good understanding of energy generation in stars. 

CO3 Will be well versed with general theory relativity. 

 

Unit I Astrophysics 

Introduction – constellations, solstices, equinoxes, zodiac, temperature of stars 

and their classification, visible and invisible astronomy. 

Doppler effect. Hubble’s law. Origin and evolution of solar system. Apparent and 

absolute magnitudes of stars. Measurement of stellar distances – method of 

heliocentric parallax, statistical parallax method. Spectroscopic parallax method.

          [13hrs]  

Unit II Energy generation in stars. Contents of milky way galaxy  

Hertzsprung – Russel diagram – Evolution of stars – star birth, evolution to, on 

and off the main sequence, evolution to the end. 

White dwarfs, neutron stars, pulsars and black holes.  

Cosmological models – steady state and Big-Bang models.   [13 hrs] 

 

Unit III Theory of relativity  

Special theory : review – postulates of special theory of relativity, relativity of 

simultaneity and Lorentz transformation equation of lengths perpendicular and 

parallel to relative motion; time intervals, transformation of velocities and 

acceleration. Equivalence of mass and energy. 

4 dimensional formulation of theory of relativity -  Lorentz transformation, length 

contraction, time dilation, covariance of laws of nature. 4 dimensional line 

element. 4 velocity, 4 acceleration, 4 momentum and 4 force.  

Inertial and gravitational mass. Eotvos experiment.            [13 hrs] 

    



 

Unit IV General relativity  

Tensor calculus – Christoffel symbols – covariant differentiation of tensors – the 

equation of geodesic line – the Riemann – Christoffel tensors – transformation 

laws for the Christoffel symbols. Maxwell’s equation in tensor form. 

Principles of equivalence and covariance. Schwarzschild line element. 

Schwarzschild radius. Tests for the theory of relativity – Advance of perihelion, 

gravitations shift of spectral lines. Experiment of Rebka and Pound.  [13 hrs] 

 

Text Books: 
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4. Rindler W, ‘Introduction to Special Relativity’, II Edn. (Oxford University Press, 

1991) 
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