Introduction to the Standard Model
Exercises 1

Deadline: Tuesday 21 April 2015 (12 am)
at Dr. Giudice's office (KP 301)

Topics covered: Problems for warm-up and recapitulation

1. (2P) How large is the ratio of Coulomb force to gravitational force between
proton and electron, if they are considered to be classical point particles?

2. (3 P) What is the range of the force transmitted by the exchange of the
(a) Z meson,
(b)

(¢) kaon?

pion,

3. (3 P) Why does the neutron decay via the weak interaction, although
neutron and one of its decay products (proton) interact strongly?

4. (2 P) Describe the quark content of antiproton and D° meson (Q = B =
S=0,C=+1).

5. (4 P) Describe the reaction p+n — 7~ + 7 in terms of the quark model.
Sketch the reaction by drawing lines for the participating quarks.

(2 P) What are the antiparticles of 7° and Z°?
(

8 P) Show the following identities for the Dirac matrices:



