831 Homework set 12 (due Dec. 1)

Scattering matrix element and Feynman rules:

Given QED interactions
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where ¢(x) is the electron field operator that annihilates an electron and
creates a position, and ¢(x) is a charged scalar field operator that annihilates
a charged scalar H™ and creates an H~.

(1). Write down the interaction Lagrangian and Hamiltonian densities

ﬁ[(SL’), H[(x)

(2). Starting from the transition matrix element i7y; in second order per-
turbative expansion, using the Wick’s theorem, derive the covariant matrix
element 1M for the process

e (p-) +et(py) = H (q-) + H(qy). (1)

(3). Write down the QED Feynman rules for the electron and charged scalar.
Draw the Feynman diagram for the process (1) in the momentum space, and
construct the scattering amplitude i M.



