Energy of Kerr black hole emitting non thermal radiation or scalar radiation

Author full name: Manjunath R
Author address:

Author Email: manjunath5496@gmail.com 
Abstract: 

Keywords: 

References: 

Kerr black hole loses a small amount of its energy and therefore of its mass (mass and energy are related by Einstein's equation E = mc²).Loss of mass of Kerr black hole

In the form of non thermal radiation or scalar radiation .

Power of the Hawking radiation is the rate of evaporation energy loss of the Kerr black 

Hole 
 The total energy E of the black hole is related to its mass M by Einstein's mass-energy formula:
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According to First Law of black hole thermodynamics
We have
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         …………..(2)

where M is the mass, A is the horizon area, Ω is the angular velocity, J is the angular momentum, Φ is the electrostatic potential, κ is the surface gravity and Q is the electric charge.

 Kerr black hole is a black hole that possesses angular momentum but not charge

So let us take dQ= 0                                                                                                               

Then the (2) becomes 

dM= kdA/8π + ΩdJ            …………………..(3)
Form (1) we know that P=-C^2 dM/dt                               
P =-C^2 [kdA/dt8π + ΩdJ/dt]……………(4)                                               

According to rotational mechanics
Torque, also called moment or moment of force (see the terminology below), is the tendency of a force to rotate an object about an axis,[1] fulcrum, or pivot. Just as a force is a push or a pull, a torque can be thought of as a twist.

 τ  = dJ/dt

                                                                                                

Thus (4) becomes

P =-C^2 [kdA/dt8π + Ω τ]……………(5)

Rotational energy or angular kinetic energy is the kinetic energy due to the rotation of an object and is part of its total kinetic energy
Rotational kinetic energy of Kerr black hole is given by

one gets the following dependence on the object's moment of inertia:

K=I/2I Ω^2
here

 Ω is the angular velocity
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is the moment of inertia.
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is the kinetic energy
dK/dt =1/2Id Ω^2/dt =I Ω d Ω/dt …………..(7)
dK =I Ω d Ω…………………………….(8)

thus (5)becomes

                P =-C^2 [kdA/dt8π + dK τ/I dΩ ] …………..(9)
Let us multiply by dt we get

                Pdt =-C^2 [kdA/8π + dK τdt/I dΩ ] ………..(10)

Angular acceleration can be given by

             α=dΩ/dt

Thus(7)becomes 
Pdt =-C^2 [kdA/8π + dK τ/I α ]………………………..(11)

For rotational motion, Newton's second law can be adapted to describe the relation between torque and angular acceleration:

τ=I α 
where τ is the total torque exerted on the body, and I is the mass moment of inertia of the blackhole
Thus (11) becomes 

Pdt =-C^2 [kdA/8π + dK ]……………………(12)

From (1)

 Pdt =-dE
-dE =-C^2 [kdA/8π + dK ]

dM=[kdA/8π + dK ]…………………………..(13)

From(7) we know

dK/dt =1/2Id Ω^2/dt =I Ω d Ω/dt

But Ω=2 π/T ,T=Time of rotation of blackhole
dK/dt =1/2Id Ω^2/dt =I Ω d Ω/dt

dK/dt =-2 π I Ω dT/T^2dt
dK=-2 π I Ω dT/T^2…………….(14)

Thus(13) becomes

dM=[kdA/8π -2 π I Ω dT/T^2  ]…………………………..(15)

2 π I Ω dT/T^2= [kdA/8π -dM  ]………………….(16)

As angular momentum, of  Kerr black hole is given by

                  J= I Ω
Thus (16) becomes 

2 π J dT/T^2= [kdA/8π -dM  ]……………………..(17)

Mass of Kerr black hole is the measure of its total energy content

                  E=MC^2……………………………..(18)
Spin parameter of this black hole is given by 

a=J/MC

Thus (18) becomes

E=JC/a

J=Ea/C

Thus (17) becomes 

2 π Ea dT/CT^2= [kdA/8π -dM  ]

E=CT^2/2 π a dT[kdA/8π -dM  ]……………….(19)

From (3) we know

dM= kdA/8π + ΩdJ            
Thus (19) becomes
E=CT^2 ΩdJ  /2 π a dT………………………….(20)

As Ω=2 π/T

Thus (20) becomes

E=CT ΩdJ  / a dT………………………(21)
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