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31. Consider the spin zero particle under the action of a scalar current J
obeying the equation

"0, ®(z) + m*®(z) = —J(x)
Writing the Greens function as
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show that the general solution of the spin one equation in the presence of J
is

,(z) = ¢ + / A2 Ap(z — 2)J(2)

where ¢° is the solution of the free Klein Gordon equation.
32. Evaluate the propator Ap(z — y) using the Feynman boundary con-
dition and show it can be written as
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. where . .
f;—(l‘) = \/2_poe—zp.:v; fp_(x) = Tpoeww

33. Let J(z) = g¢(x)y(x) where is a spin half field and g is the coupling
constant. ¥ obeys the equation

(i 0=m)¥(z) =—g¢(z)¥(x)... Eq.(1)



. Obtain the expression for the S-matrix element

Sy = 0gi = ige [ d'yd(y)o(y) ¥(y)

where U(x) is the solution of Eq.(1) and can be written as

W(w) = (@) + g [ d'ySe(z - »)o(y)V()

where 1(z) is the solution of a free particle Dirac equation.e = (—1)", where
n= the number of antiparticles at time t — —oc.

34. Draw the Feynaman diagramms to order g for the scattering ( we
will call the particle represented by the field ¢ as b and by the field ¢ as f )

b(ki) + f(pi) — b(kys) + f(py)

and write the matrix element for the process.

35. Let the scalar field ¢(z) represent a 7~ meson. Introduce the elec-
tromagnetic interaction using the gauge principle and write down the Klein
Gordon eqgaution in the presence of an electromagnetic vector potential A,,.
Use this to wrie an expression for J.



