In the name of God

Black hole thermodynamics in
modified gravitational theories
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Four lows of black hole mechanics

| 7 m The surface gravity k is constant over the event horizon of stationary black hole.

K: surface gravity
(: angular velocity
®:electric potential [/

X)

The area of a black hole’s event horizon can never decrease ,(6 A = 0).

It is impossible to reduce the surface gravity k to zero in finite number of steps.
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Basic questions in black hole thermodynamics

OM =T6S + Q0.J + P6Q m Absence of POV term
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The classical thermodynamics of black
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Black hole thermodynamics in modified gravitational theories
and
Conservation of the structure of the AdS- Schwarzschild black hole
as our approach .
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Our method :Gravitational decoupling
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Gravitational decoupling method-EOMs
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‘ Gravitational decoupling method-The first assumptions
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Gravitational decoupling method-

Secondary assumptions
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Preliminary results
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Gravitational decoupling method in
brief
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Gravitational decoupling method
overaII discussion
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Determining the model for energy density

Step 1
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Determining the model for energy density
Step 2

LX x R2 ‘
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I\/Iodelmg the problem




////Discussion 1- Topological equivalence of the
solution with the black hole of
Einstein-Maxwell theory
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Discussion 2- Reducing the radius of the event
horizon

M=1, I=1, =1




Discussion 3- Local thermodynamic stability




/Discussion 3- Global thermodynamic stability
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Discussion 4- temperature behavior
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Summary
IJ ormed Ads-Schwarzschild black hole has the same
‘thermodynamic behavior as its general relativistic /
counterpart. However, due to the larger mass and smaller Vi
horizon radius: // ,.

It has a lower temperature. /

It has a lower local and global balance. "

l
It has a higher Hawking-Page transition temperature. ﬁ“



outlook

Use of Lovelock gravity
* Scalar Field Coupling
* Using Kerr geometry
Holographic interpretation
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