Phy 523
PARTICLE PHYSICS
Midsemester -11

Attempt all questions; All questions carry equal marks.

March 28th 2009
Time allowed 90 minutes

1. Consider the decay of A°(Py) — p(P,)+ 7~ (P,) whose matrix element
is given by
Py; wPr|M|A°Py >= Nu(P,)(A+ Bys)u(Py)(2m)*6*(Py — P, — Py)
where N is the normalisation constant.
Show that the terms (P,)oqs P P2u(Py) and U(P,)0as P Pyu(Py) can
be converted to the terms of the form A and B. (0ag = i(YaYs — V87a)/2)-

2. Consider the interaction of a Dirac particle ¥(z) with a scalar field
¢(r) obeying the equation

(@ 0 —m)¥(z) = —gp(x)75¥(x)
. Show that
Wi(2) = ti(2) — g [ d'ySp(e — 1)o(y)y5Wily)

where Sg(x — y) is the free particle Feynman propagator.¥
Show that S-matrix element is given by

S = (2m)"6is + ige [ d'ys (1)) iy)

where 1;(z), ¥ (x) are the free particle initial and final wave functions.e =
(—1)™ where n is the number of antiparticle at time —oo.
(You can use the expression for the Feynman propagator

Sela—y) = —itla'~) [ 5Fe 3 w@irio'—) [ T 3w

r=1,2

derived in the class. ¢ (z) are the plane wave solutions.)

3. Draw the Feynman diagram for the process e™ + u=~ — e + u—,
assuming only electromagnetic ineraction is present. Write down the matrix
element including the normalisation and the phase.



