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Instructions

These quick quizzes are low-stakes assessment tools to help cement your understanding of our
material. They will help you remember the key facts and can serve as a study guide to help you
focus on material you are less familiar with. These quizzes do not contribute to your grade and
are for your own use.

1. Without looking at your notes or the textbook, and without consulting with
your neighbour, write your answer to each question in the first column.

2. Discuss with your neighbour and use your notes or the textbook as needed to answer each
question and write your answers to each question in the second column. You should
complete the second column, but do not add anything to your first column.

There are five questions.

Question 1

How do we obtain Feynman rules from a given Lagrangian?

Lorem ipsum dolor sit amet, consectetuer adipisc-
ing elit. Etiam lobortis facilisis sem. Nullam nec mi
et neque pharetra sollicitudin. Praesent imperdiet
mi nec ante. Donec ullamcorper, felis non sodales
commodo, lectus velit ultrices augue, a dignissim
nibh lectus placerat pede. Vivamus nunc nunc, mo-
lestie ut, ultricies vel, semper in, velit. Ut porttitor.
Praesent in sapien. Lorem ipsum dolor sit amet,

consectetuer adipiscing elit. Duis fringilla tristique
neque. Sed interdum libero ut metus. Pellentesque
placerat. Nam rutrum augue a leo. Morbi sed elit
sit amet ante lobortis sollicitudin. Praesent blan-
dit blandit mauris. Praesent lectus tellus, aliquet
aliquam, luctus a, egestas a, turpis. Mauris lacinia
lorem sit amet ipsum. Nunc quis urna dictum turpis
accumsan semper.

Question 2

What are the practical steps required to obtain a prediction for a scattering cross-section of a
given process from a given Lagrangian?

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Etiam lobor-

tis facilisis sem. Nullam nec mi et neque pharetra sollicitudin. Praesent

imperdiet mi nec ante. Donec ullamcorper, felis non sodales commodo,

lectus velit ultrices augue, a dignissim nibh lectus placerat pede. Viva-

mus nunc nunc, molestie ut, ultricies vel, semper in, velit. Ut porttitor.

Praesent in sapien. Lorem ipsum dolor sit amet, consectetuer adipisc-

ing elit. Duis fringilla tristique neque. Sed interdum libero ut metus.

Pellentesque placerat. Nam rutrum augue a leo. Morbi sed elit sit

amet ante lobortis sollicitudin. Praesent blandit blandit mauris. Prae-

sent lectus tellus, aliquet aliquam, luctus a, egestas a, turpis. Mauris

lacinia lorem sit amet ipsum. Nunc quis urna dictum turpis accumsan

semper.



Question 3

A model Lagrangian has the interaction term λ(|φ|2)2, where φ is a complex scalar field. What
is the Feynman rule for the interaction in this theory?

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Etiam lobor-

tis facilisis sem. Nullam nec mi et neque pharetra sollicitudin. Praesent

imperdiet mi nec ante. Donec ullamcorper, felis non sodales commodo,

lectus velit ultrices augue, a dignissim nibh lectus placerat pede. Viva-

mus nunc nunc, molestie ut, ultricies vel, semper in, velit. Ut porttitor.

Praesent in sapien. Lorem ipsum dolor sit amet, consectetuer adipisc-

ing elit. Duis fringilla tristique neque. Sed interdum libero ut metus.

Pellentesque placerat. Nam rutrum augue a leo. Morbi sed elit sit

amet ante lobortis sollicitudin. Praesent blandit blandit mauris. Prae-

sent lectus tellus, aliquet aliquam, luctus a, egestas a, turpis. Mauris

lacinia lorem sit amet ipsum. Nunc quis urna dictum turpis accumsan

semper.

Question 4

What is the Feynman diagram and the corresponding invariant matrix element for the O(λ) (“tree-
level” or “leading order”) contribution to φφ∗ → φφ∗ scattering in the model from Q. 3?

Lorem ipsum dolor sit amet, consectetuer adipisc-
ing elit. Etiam lobortis facilisis sem. Nullam nec mi
et neque pharetra sollicitudin. Praesent imperdiet
mi nec ante. Donec ullamcorper, felis non sodales
commodo, lectus velit ultrices augue, a dignissim
nibh lectus placerat pede. Vivamus nunc nunc, mo-
lestie ut, ultricies vel, semper in, velit. Ut porttitor.
Praesent in sapien. Lorem ipsum dolor sit amet,

consectetuer adipiscing elit. Duis fringilla tristique
neque. Sed interdum libero ut metus. Pellentesque
placerat. Nam rutrum augue a leo. Morbi sed elit
sit amet ante lobortis sollicitudin. Praesent blan-
dit blandit mauris. Praesent lectus tellus, aliquet
aliquam, luctus a, egestas a, turpis. Mauris lacinia
lorem sit amet ipsum. Nunc quis urna dictum turpis
accumsan semper.

Question 5

Draw the classes of connected O(g6) contributions to φφ → φφ scattering in real scalar gφ3

theory (don’t worry about drawing each permutation within each class). These are also known
as next-to-next-to-leading order (NNLO) or “two loop” diagrams. [Hint: there are a ton.]

Lorem ipsum dolor sit amet, consectetuer
adipiscing elit. Etiam lobortis facilisis sem.
Nullam nec mi et neque pharetra sollicitudin.
Praesent imperdiet mi nec ante. Donec ul-
lamcorper, felis non sodales commodo, lec-
tus velit ultrices augue, a dignissim nibh lec-
tus placerat pede. Vivamus nunc nunc, mo-
lestie ut, ultricies vel, semper in, velit. Ut
porttitor. Praesent in sapien. Lorem ip-
sum dolor sit amet, consectetuer adipiscing

elit. Duis fringilla tristique neque. Sed in-
terdum libero ut metus. Pellentesque plac-
erat. Nam rutrum augue a leo. Morbi sed
elit sit amet ante lobortis sollicitudin. Prae-
sent blandit blandit mauris. Praesent lectus
tellus, aliquet aliquam, luctus a, egestas a,
turpis. Mauris lacinia lorem sit amet ipsum.
Nunc quis urna dictum turpis accumsan sem-
per.


