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Black Branes

Check explicitly that the non-extremal three-brane background
dsiy = H 'V2(r) [=fdt* + da® + dy® + d2?] (1)
+HY2(r) (f7dr? 4+ 12d02)
where H(r) = 1+ R*/rt, f(r) = 1 —r3/r*, and the Ramond-Ramond five-form is

given by
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is a solution of type IIB low energy equations of motion,
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where all other supergravity fields are consistently set to zero.

Show that the Hawking temperature of the black three-brane is given by T =
1 opp-1/2
H (7"0).

o
Compute the Bekenstein-Hawking entropy of the black three-brane solution.

Show that in the near-horizon limit » < L the black three-brane metric factorizes
into the five-dimensional AdS-Schwarzschild part,

(nTL)? 2

—d
qu? f “

ds2, = }mﬁ+m%@f+w2+

and the metric on a five-sphere of radius L. Show that the AdS-Schwarzschild metrics
is a solution of five-dimensional equations
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Show that the Hawking temperature of this metric is 7' = ro/7L? and the Bekenstein-
Hawking entropy is S = 70T3L8V3 /4G, where V3 is the three-volume along x,, 2
directions. With Gy = (27)7¢218 /167 and the AdS/CFT identification L* = 47 gs N 12,
find the entropy density s = S/V3 of the dual gauge theory in the limit of infinite N,
and infinite 't Hooft coupling.

The black p-brane metric (p < 7) in the Einstein frame reads
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where H =1+ f; —and f=1-—"29 ’ The Ramond-Ramond field strength is given
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by
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and the dilaton is .
=g (r)

Show that this background is a solution of type IIB low-energy equations of motion.

Compute the Bekenstein-Hawking entropy and show that the Hawking temperature

is given by
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