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Exercise 3.1: STF Projector
Consider the STF projector A;;x;, defined as

Aijri(n) = PPy — %Pijpkl 7 (1)

where P;j(n) = d;; — nyn; and n is a unitary vector. Show that:

e P is symmetric;

e P;; is transverse, n’PH = 0;

e P is a projector, Py, Py; = Pjj;

e P;; has trace equal to 2, Py, = 2;

o Ay is a projector, AjjmnNpmn ki = Nij il

e A;jj is transverse in all indexes;

o Ayjj is trace-less in ¢j and in kl, Ay g = Ajjpr = 0;

o Ajj i is symmetric for exchange of ij < kl.

Exercise 3.2: No-stress sourse

Consider a matter distribution characterized by a current vector J#* = pu* and by a
vanishing stress tensor 7;; = 0. For this source, we can write the stress-energy tensor as

_ (o
fia = <Ji 0z‘j> ' )

e Compute the metric g,, = 1y, + hy described by the source in linearized GR
assuming stationarity, i.e. dih,, = 0;

e Compute the Lagrangian function for a particle of mass m moving in the metric g,,,,
in the small velocity limit, highlighting the gravito-electric and gravito-magnetic
contributions.
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