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SECTION A — (10 × 2 = 20 marks)
Answer any TEN questions.
1. What is the importance of scattering theory?
1. Give an expression for Scattering amplitude.
1. What is a density matrix?
1. Distinguish between adiabatic and sudden approximation.
1. How does the non-relativistic Schrodinger equation to be inconsistent with relativistic theory?
1. How does the spin of Dirac particle evolved?
1. State the general form of Coulomb field potential.
1. What do you understand from probability density? 
1. Distinguish between creation and annihilation operators.
1. What is second quantization?
1. What is optical theorem?
1. What are allowed and forbidden transitions on the basis of dipole approximation?
SECTION B — (5 × 5 = 25 marks)
Answer any FIVE questions
1. Obtain the relation connecting the differential cross-section in centre of mass and laboratory frames.
1. Show that the transition probability oscillates sinusoidally under harmonic perturbation.
1. Discuss the energy spectrum of a free Dirac particle and explain pair production and pair annihilation.
1. Derive the covariant form of Dirac equation.
1. Obtain Hamiltonian for linear harmonic oscillator through operator method.
1. Explain how Klein-Gordon equation leads to positive and negative probability density values.
1. Obtain the probability of transition under the influence of sudden approximation.
SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions.
1. Give in detail the Born Appronimation State the Validity of it.
1. Obtain the transition probability on the basis of semiclassical treatment.
1. Find the expression for magnetic moment of the electron due to spin.
1. Write a note on 
(i) bilinear covariants and 
(ii) 	Feynman’s theory of positron.
1. Describe the quantization procedure for Klein-Gordon field.
                       
			            	                 		




