general relativity — January 5, 2010

material discussed in class

Roughly appendix H in the book.
exercises

e Consider the Penrose diagram for a Schwarzschild black hole. Verify that
any particle, whether massive or massless, whether it moves just in the
radial direction or also in the 8, ¢ direction, always moves in a direction
in the u,v plane which is upward and makes an angle of 45 degrees of
less. This verifies e.g. the statement that there is no escape once someone
crosses the horizon.

e Carroll exercise G.1

e Consider the three cosmological solutions with A > 0 and p = p = 0
that you constructed in the last take home set. The three solutions cor-
responded to k = —1,0,1. Rederive them if necessary. Find a Penrose
diagram for each of these metrics, and verify that two of the three are
actually submanifolds of the third one. Which of these have something
that is reminiscent of an horizon?



