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Note: (i) Answer all the questions.

(ii) Answer the questions to the point.
—————————————————————————

1. (i) Prove that [φ(~x, t), π(~y, t)] = iδ3(~x− ~y) is covariant. [5]
(ii) Write the Feynman rules for a scattering process. [5]

2. (i) Obtain a relation between decay rate and transition ma-
trix element. [5]
(ii) Obtain the expression of propagator for Dirac field. [5]

3. (i) Construct the electromagnetic field strength tensor ma-
trix. [5]
(ii) What modifications are done to the classical Lagrangian of free
electromagnetic fields to quantize it? [5]

4. (i) Calculate the scattering amplitude of electron - electron
scattering. [5]
(ii) What are virtual, on - shell, and off - shell particles? [3]
(iii) What do you mean by gauge fixing? [2]

5. (i) What type of theories are non - renormalizable? [5]
(ii) How many types of regularization methods are there? [3]
(iii) What is ultra - violet divergence? [2]
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