Helpful Hint for Assignment 2, last problem

Following the notation

L_{bare} =

(∂ϕ)^2 2 − M^2 ϕ^2 2 + ψ(i/∂ − m)ψ − iyψγ^5ψ − λ 4! ϕ^4

+ δZ_ϕ

(∂ϕ)^2 2 − δM^2 ϕ^2 2 + ψ(δZ_ψi/∂ − δm)ψ − iδyψγ^5ψ − δλ ϕ^4 4! (1) the divergent part of the counter terms are given within dimensional regularization (d = 4 − 2ϵ) by:

δZ_ϕ ∼ − y^2 8π^2 1 ϵ (2) δM^2 ∼ − y^2m^2 4π^2 1 ϵ (3) δZ_ψ ∼ − y^2 32π^2 1 ϵ (4) δm ∼ − y^2m 16π^2 1 ϵ (5) δy ∼ y^3 16π^2 1 ϵ (6) δλ ∼ ( − 3y^4 2π^2 + 3λ^2 32π^2 ) 1 ϵ (7) in addition to the quadratically divergent additive shift to the scalar mass:

δM^2 = y^2Λ^2 4π^2 ∼ 4μ^2y^2 (4π)^{d/2} 2 2 − d within DR (8)