QUANTUM FIELD THEORY
PHY 655/461

ASSIGNMENT V

(1) What is the conjugate momenta corresponding to ¢ ? What is the Hamiltonian.
Express the Hamiltonian in terms of the Fock space operators.

(2) Derive an expression for (0|7{t(z)(y)}|0). What is this object ? What happens
if you choose the wrong commutation relation ?

(3) Starting from the general solution of the Dirac equation, show that
us(p) = —iv*(vs(p))*

vs(p) = —iv*(us(p))*
[Hint: £° = —ioa(£°)%]

(4) Show the following

O = 4°
()T = —*
P = A

(5) What are global and local symmetry transformations?

(6) How is minimal coupling of photons to fermions incorporated ? How is this related
to the idea of gauge symmetries?

(7) Show that
@2 = D2 + ngjo_,uV

What is the new equation of motion ?
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Extra : Attempt problem (10.1) from the textbook Quantum Field Theory and the
Standard Model, Matthew D. Schwartz.



