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Abstract The derivation of the thermodynamics uncer-
tainty to anti de Sitter space-time is carried out. The en-
tropy of anti de Sitter space is obtained. Furthermore, for
first time, the electromagnetic signal related to the Hawking
radiation is suggested to be calculated which may be a key
factor in realizing black holes in both cosmos and lab.
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The temperature of black hole is usually regarded as a ki-
netic effect, depending on the coordinate chart used by
a class of observers such as free falling and fiducial ob-
servers, but not properly of the space time geometry in gen-
eral (Bekenstein 1981; Hawking 1984). The (anti) de Sitter
space-time is an attractive and simple model, which describe
the observer dependent space-time. In the 4-dimensional
space time scenario, the 4-dimensional space time is re-
garded to the 4-dimensional Minkowski space time embed-
ding in the 5-dimensional (anti) de Sitter space time. The
AdS/CFT correspondence relates the physics of black holes
in AdS;4; to a thermal (conformal) field theory living on
the boundary S! x S® (Maldacena 1998; Witten 1998). If
one tries to view de Sitter space as a true vacuum, there is
a tension between the finiteness of its entropy and the infi-
nite dimensionality of its Hilbert space. This problem is con-
sidered by Krishnan and Napoli (2007) in details. It should
be possible to extend the derivation of the thermodynamics
in the Planck regime using the generalized thermodynamics
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uncertainty principle. In this article, the thermodynamics of
anti de Sitter space is studied using a generalized thermody-
namics uncertainty relation.

It is believed that the thermodynamics uncertainty actu-
ally stems from the second law of thermodynamics (Uffink
and van Lith 1999). The usual uncertainty between en-
ergy AU and the inverse temperature A(1/7T) = AB is
(Schlogl 1988; Pennini et al. 2001; Abe and Suzuki 1990;
Cadoni 2004; Cai 2002; Lavenda 1987; Mandelbort 1964;
Rosenfeld 1961),

AUAB >k (1

Where £ is the Boltzmann constant. The application of ther-
modynamics uncertainty in the black hole space time is
interesting. Consider a d-dimensional Schwarzschild (anti)
de Sitter black hole with mass M and (d > 3) (Bolen and
Cavaglia 2005; Cai 2002; Cadoni 2004).
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where 6 = “;‘éf;d‘i 5, G4 is Newton’s constant in d-dimension

and A = 1/b is the inverse of the (anti) de Sitter radius and
= sign is for (anti) de Sitter and de Sitter space time, respec-
tively. The constant wy is equal to 167 /(d —2)24—». In the
horizon the Hawking temperature reads,
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because in (anti) de Sitter space time the radius of the event
horizon is large in comparison with the radius of curvature
of the (anti) de Sitter space time. So the temperature of such
horizon may be as,

d—3)yr
4

T(antiydes = he “4)

@ Springer


mailto:a.farmany@iauh.ac.ir

