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Problem Set 5 Quantum Field Theory Il SS 11

Problem 5.1
In QFT I we determined for massless QED (m, = 0)
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for A = —x(1 — x)p*.

a) Determine the M-dependence of the counterterms dy, 3 by imposing the renormalization

conditions
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b) Show that the ~-functions in the Callan-Symanzik eqation at lowest order for massless

QED are given by
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and compute s, v3 explicitly from the results of a).

¢) Show that the S-function in the Callan-Symanzik eqation at lowest order is given by
ﬂ = M@M(—e51 + 652 + %6(53) s

and compute [ explicitly from the results of a) and §; = Js.

d) Solve
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for é(p) by separating variables and integrating p’ € [M, p] and e € [e(M), e(p)].




Problem 5.2

Consider the differential equation
[0, + v(2)0, — p(z)] D(t,z) =0 .
Show that a solution is given by

D(t,x) = D(a(t, z)) exp] /0 dtp((t',2))] |
with
oz(t' x) = —v(Z) , z(0,z) =z, (1)
and D arbitrary.

Hint: First integrate (1) between z and Z(¢, z) and then differentiate the result with respect to

x to show (0, + v(x)d,) T = 0.



