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8.5 Rotating black holes and the Kerr metric 371

Inner ergosurface
r—=M-VM2_q2cos?f

Outer event horizon

=M+ Vﬂfz—ﬂlz

Ergoregion

Z
1

Outer ergosurface
ro=M+VMI-a?cos’ 6

Inner event horizon

ry=M—-N12 _q2

Symmetry axis §=0, @

Y

Ring singularity
rc+tyr=a?and =0

Fig. 8.9. Schematic picture showing the geometrical structure of the Kerr spacetime.

The region between theses two surfaces is called the erg¢osphere and we shall

now describe the interesting new phenomena the existence of ergosphere leads to.
Figure 8.10 shows the Penrose—Carter diagram for the Kerr metric.

Exercise 8.8

Closed timelike curves in the Kerr metric Prove that the Kerr metric, when analytically
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