QFT II. Homework Problem Set 1. (10/7/2016)
Due 10/21/2016

Write your name and student ID. Staple the report together.

I. Consider a real scalar field
L= %aﬂwwp - %ngbz.
(1) Find the canonical momentum IT for ¢.
(2) Write down the Hamiltonian.
(3) Mode expansion is given by
_ d’p —ipx | e ipx
P(x) = m[ (P)eP* + d' (P)e'?],

where p* = (w3, p) and wz > 0. Express wj in terms of p. (Hint: use the equation

of motion)
(4) Express a(p) and a'(p) in terms of ¢ and its derivatives.

(5) Find the commutation relations

[a(P), a(B)),  [a(p).a’(F)].

Notice: The normalization of the creation-annihilation operators might be different

from your familiar normalization.
II. The Lagrangian density is given by
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(1) Draw all the connected Feynman diagrams contributing to

OIT[p(x)¢(¥)110)

to g2. The states and the operators are in the Heisenberg picture unless otherwise

indicated.

(2) Consider a scattering process

¢(p1) + d(p2) — d(p3) + d(p4).

Find Ty; to O(g?). Use the Mandelstam variables

s=(p1+p)% t=(p1-p3) u=(pi—ps)



