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SECTION A — (10 × 2 = 20 marks)
Answer any TEN questions.
1. Define scattering amplitude.
1. Give the uses of Born approximation.
1. What is spin density matrix?
1. Give the selection rules for dipole radiation.
1. What is negative energy state?  Give its significance.
1. What do you mean by antiparticles?
1. What are traces?  Give its use.
1. Write a note on bilinear covariant.
1. What is annihilation operator?
1. Give the significance of commutation relation.
1. Mention the significance of sudden approximation.
1. Write a note on magnetic resonance.
SECTION B — (5 × 5 = 25 marks)
Answer any FIVE questions
1. Explain the effective range theory for S-wave.
1. Define and explain the constant and harmonic perturbations.
1. Write notes on the following: (i) Dirac equation (ii) Plane wave solutions.
1. List out the properties of gamma matrices.
1. Explain the creation and annihilation operators.
1. Give time dependent perturbation theory.
1. Write the notes on: (i) spin density matrix (ii) Transition probabilities.
SECTION C — (3 × 10 = 30 marks)
Answer any THREE questions.
1. (i) Elaborate the Born approximation (ii) Describe in brief the transformation from centre of mass to laboratory frame.
1. (i) Explain semi-classical treatment of an atom with electromagnetic radiation.       (ii) Discuss in brief adiabatic approximation.
1. Describe the following: (i) Magnetic moment of an electron due to spin.                 (ii) Energy values in a Coulomb potential.
1. Discuss the following: (i) Relativistic invariance of Dirac equation.                         (ii) Feynman’s theory of positron.
1. Explain the second quantization of Klein-Gordon field in detail.
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