PHY-396 L. Problem set #18. Due February 28, 2013.

1. First, a reading assignment: §6.1 and §6.4 of the Peskin & Schroeder textbook. Also,
skim through §6.5 about multiple soft photons, real or virtual; never mind the techniques

discussed in this section, but the results are important.

2. Second, consider “scalar QED”, the theory of EM field A#(x) coupled to a charged scalar
field ®(x),
A

Loys = —4FwF™ + D'O"D,0 — M*O™® — 20702 (1)

(a) Spell out the Ward—Takahashi identities for this theory and prove them in terms of

the Feynman diagrams.

Note: the hard part is to prove that the WT identities for the Sy amplitudes work
at the tree level. After that, you can follow my arguments in class (for the ordinary

QED) almost verbatim; to refresh your memory, see [my noted.

(b) Postponed to the next homework.
Spell out the counterterms for the Scalar QED, then use the WT identities to relate

the coefficients of three counterterms.


http://www.ph.utexas.edu/~vadim/Classes/2012f/WTI.pdf

