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Exercise 1: Luminosity and Angular Distances.

While redshift, flux, and angular diameter of a cosmological source are di-
rectly measurable, we have no direct way to obtain the distance. Discuss how
the cosmological distance of a source can be estimated by using the redshift
and the angular distance.

Exercise 2: Feynman Diagrams.

Discuss if the following processes are allowed in the standard model. If they
are allowed draw the Feynman Diagram. If not, explain why the process is
forbidden.

p ν → p ν n ν → n ν
e+ e− → e+ e− µ− → e− νe νµ
n νe → p e− u s→ u s
t→ νµ π0 → γ γ
n→ e+ e− n ν̄e → p e−

τ− → µ− ντ ν̄µ τ− → π+ π− π− ντ
µ− → π+ π− π− νµ e+ e− → u ū
π0 → ν ν̄


