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Figure 1 (Color online) A black hole in a cavity of radius r and

surface temperature 7' (with its horizon radius rj, < r).
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Table 1 The relationships between critical parameter g, x., b. and d

d Ge Xe be

3 0.141626 0.292656 0.199253
4 0.090672 0.238800 0.159921
5 0.064944 0202012 0.134632
6 0.049599 0.175176 0.116698
7 0.039529 0.154691 0.103210

VERE Fy(q) = —dq, Fy(q) = o, TAH F(q) = dg
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NES]

dF (%) d”zx]*‘/”f(l - qz/)z)l“/d~ dby(%)
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2 1§

51 d=
2 d =211, (59) 4

1 1-—
by¥) = 5 "f_ g). (67)
FAFE =R
b,ﬂx%q)%%, by(x = 1) =0, (68)
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.
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Figure 5 The characteristic behavior of b, (x) vs x for the d =2 three

subcases, respectively.
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¢ T Y tq’ =0, (79)
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xj:3 2q+3q i(l_Hé) 33—¢q)(1 3q). (80)
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EREIIXH
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TEDXIA] g < x < 1 A ME# xmax, XTI by (x) B KR
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d =2 (T8, FRATTIAARE 13X L VA 45 ) 5 i T 25 A
AR %) —FE FRATAESCHR (18] ARSI T
FFAMRIEST, RIS B0 (A an k), w1 DX 531 e FH X
B g <x< 1 BURERTI) 0 < x < 1 LXK

6 d=18Fb,(x) 3 x BY4FAEITH

Figure 6 The d = 1 characteristic behavior of b, (x) vs x.
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F2 Bfg=01,0.2,--,09 B3N REERK b, &

Table 2 The numerical solutions and the values of b, when g =

0.1,0.2,---0.9
q Xg b, Ximax bmax
0.1 0.878471 0.307757 0.668371 0.386344
0.2 0.870088 0.319918 0.673943 0.390683
0.3 0.864945 0.332758 0.673943 0.397903
0.4 0.864458 0.346219 0.684781 0.407890
0.5 0.870015 0.360200 0.731065 0.420323
0.6 0.882600 0.374565 0.769645 0.434666
0.7 0.902505 0.389161 0.817842 0.450290
0.8 0.929316 0.403845 0.873604 0.466636
0.9 0.962160 0.418491 0.934861 0.483295
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The Thermodynamical Phase Structure of black branes
in String/M Theory
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A macroscopic gravitational system such as a black hole differs significantly from a non-gravitational system in thermody-
namics in that its state functions entropy and temperature are quantum mechanical in nature without a classical limit. As
such its corresponding thermodynamics, to certain extent, is also quantum mecanical in nature and this provides a window
for the study of quantum gravity. This article reviews the recent work of the author and his collaborators on the thermo-
dynamical phases, phase transitions and the related critical phenomena of the black branes in string/M-theory (the basic
dynamical building blocks of this theory), the higher dimensional generalization of the black hole, in hope of obtaining
important non-perturbative information for the complete formulation of M-theory.
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