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for us in this discussion is the notion of an inertial reference frame, or IRF. Following Blandford
and Thorne, we carefully define this frame as a (conceptual) lattice of clocks and measuring rods
that allows us to assign coordinates to (i.e., to label) spacetime events. The IRF and this lattice
have the following properties:

The lattice moves freely through spacetime — no forces act on it, and it does not rotate
relative to distant beacons.

The measuring rods are orthogonal and uniformly ticked, forming an orthonormal, Cartesian

coordinate system.
All of the clocks tick uniformly.

The clocks are synchronized using the “Einstein synchronization procedure”: clock 1 emits a
pulse of light at t = t.. It bounces off a mirror on clock 2, and is received back at clock 1 at
t = t,. Clock 2 is synchronized with clock 1 such that the time of bounce is t, = (t. + t,)/2.
This synchronization is done between every pair of clocks in the lattice.

X

FIGURE 1.4 Synchronizing clocks in an inertial coordinate system. The clocks are syn-
chronized if the time ¢, is halfway between ¢; and 1; when we bounce a beam of light from
point | to point 2 and back.
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