Physics 6433, Quantum Field Theory Assignment #9 Due Wednesday, April 10, 2002

April 3, 2002

1. Carry out the integral

∫_1 0 du ln [ u(1 − u) q^2 m^2 + 1 ]

and thereby verify Eq. (4.26).

2. Compute the O(1/ϵ) terms in K(p) and K_μ(p) given in the notes, and thereby establish that

Σ^{(2a)}(0) = −

3λ^2 8π^4 [ 6m^2 ϵ^2 + 6m^2 ϵ ( 3 2 + ψ(1) + ln

4πμ^2 m^2 ) + O(1) ] . 3. For m = 0 evaluate K(p) and K_μ(p) through O(1), and thereby find the finite part of Σ^{(2a)}(p) when m = 0.

4. Compute Σ^{(2a)}(p) on the mass shell, p^2 = −m^2. The answer is

Σ^{(2a)}(p) | | | |_{p2=−m2} = −96λ̂^2m^2 { 6 ϵ^2 + 1 ϵ ( 17 2 + 6ψ(1) − 6 ln^2 m̂^2 )

+ 83 8 + 3π^2 4 + 17 2 [ ψ(1) − ln m̂^2 ] + 6ψ^2(1)

+ 3 ln^2 m̂^2 − 6ψ(1) ln m̂^2 + 7iπ } , where λ̂ = λ (4π)^2

, m̂^2 = m^2 4πμ^2 .