
Supervisor :  Assoc.Prof. Pitayuth  Wongjun

BLACK  HOLE  SOLUTIONS

and their thermodynamics properties 

in  gravity with generalized entropyf(R)

The Institute for Fundamental study  Naresuan University

 Piyachat   Panyasiripan     

BLACK  HOLE  SOLUTIONS



Modified Gravity with Generalized Entropy

Modified Gravity Theory

The black hole solution in  gravity of theoryf(R)

Modified Gravity  
Theory

 gravityf(R)
in  gravityf(R)
BH Solution 

For my research work

F(r) =
df(R(r))
dR(r)

= 1 + αr2

New Black Hole Solution

Physical Properties Checking

 law of BH mechanics1st

Thermodynamic Stability



Black Hole Thermodynamics

General Relativity Black Hole  

Black Hole Solution

Thermodynamic

Black Hole

The area  

of

Thermodynamic object

TH =
κ

2π
.

SH =
AH

4G
.

Black Hole “Surrounding”

Black Hole  
Thermodynamic Stability

Global Stability

Local Stability

ℋE
ab( ⃗E ) =

∂2E( ⃗E )
∂Ea ∂Eb

E1,…, ̂Ea,…, ̂Eb,…,En

Energy Representation

C =
dQ
dT

= T
∂S
∂T

Heat Capacity

Schwarzschild black hole

AdS-Schwarzschild black hole

dS-Schwarzschild black hole


