Questions: Afterglow

August 17, 2018

Physics constants and astrophysical units.
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Superluminal motion
(1) Consider a particle moving at velocity S and we observe it from 6, with respect to the

velocity vector. Show the apparent velocity is

"
Bu(6) = 2

(2) Derive the maximum apparent velocity for a given f.

(3) The jet in GW170817 exhibits a superluminal motion of & 4 in units of ¢ around 75-230 day.
Discuss the Lorentz factor of the jet and viewing angle to the jet.

(4) A relativistic blast wave colliding with the interstellar medium of n[cm=3] evolves as

I(t) = (17E150K> 1/8, (3)
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where ¢ is the observer time, Eis, x is the isotropic-equivalent kinetic energy of the blast wave.
Calculate Eiso k/n using the Lorentz factor obtained in problem (3).

Hubble constant

(5) Download the posterior sample of Hy and cos 6, from a LVC wabpage
https://dcc.ligo.org/public/0145/P1700296 /005 /Figure2.csv

(6) Plot the posterior distribution in a Hy-cos 6, plane.

(7) Try to impose a constraint 6, < 0.4 rad and plot the new posterior distribution.



