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Interactions
9.1 M\gt/4!
Consider the Lagrangian density
L=Lo+ L) (1)
with
1 2
Lo = 50,60"5 - m7¢2 (2a)
A
E[ - —I 4 (2b)

for a neutral scalar field with asymptotic representation
¢(x) = [dp (a(p)e ™ + al (p)e'*?) (3)

1. Compute the scattering matrix element for 2 — 2 scattering

T [exp (i)\ / d'z /l](x)>]

p1,p2) = al(p1)a’ (p2) [0) (5)

pl,pa> (4)

<6117Q2|5|P17p2> = <Q1,Q2

with

to first order in \.
2. Verify the four-momentum conservation p; + ps = q1 + ¢o.
3. Compute the differential cross section

doaso

d€,

(cos 1, ¢1) (6)

and the total cross section oy_,9.

1B



9.2 A\¢*/3!

Consider the Lagrangian density

L="Lo+ Ly (7)
with
2
£o= 3 (g0ui0ren - 506?) (82
=1
A
Lr= —5 (0703 + d303) (8b)

for three neutral scalar fields with asymptotic representations as in the first
exercise.

1. Compute the scattering matrix element for 2 — 2 scattering

<Q1;2a92»2|5|p1717p271> (9)
with
[Py 2, §) = al(p1)a(p2) |0) (10)
to the first non-vanishing order in \.

2. Verify the four-momentum conservation p; + ps = q1 + ¢o.
3. Compute the differential and total cross section.
4. Compute the scattering matrix element for 2 — 2 scattering
(1,1, 42,2|5|p1, 1, p2, 2) (11)
to the first non-vanishing order in \.

5. Verify the four-momentum conservation p; + ps = q1 + ¢o.

6. Compute the differential and total cross section.




