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Introduction

Black holes are one of nature's strangest objects. At the end of its life, a star explodes in a supernova, releasing all its material into
space. But the stars don't end there. The core of the star still remains. After a supernova explosion, if a white dwarf star has a mass
greater than 1.4 solar masses, the neutron degeneracy pressure cannot prevent the star's gravitational contraction. The star continues
to contract. At some point it reaches the boundary line which is called event horizon. That is, the star turns into a black hole. It is
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impossible to predict what is happening inside the event horizon. This event horizon separates the black hole from our world. Any
object that enters the event horizon is cut off from the outside world. Once an object enters the event horizon, it can never re-exit
through it. Because to do that, matter has to travel faster than the speed of light. However, any object beyond the event horizon of a
black hole can easily travel away from light or even at speeds less than light. But somehow, once light enters the Horizon, it cannot
escape the black hole's gravity. At the center of the black hole is a singularity, where gravity becomes infinite, since then r=0. Space
and time have no meaning in singularity. A disc of ionized gas is observed around the black hole, called the "accretion disc". Along
this disc, the black hole swallows other stellar objects. As the mass of the black hole increases, its volume also increases. As the
mass of the black hole increases, the temperature decreases. According to my calculations, it appears that black holes that are more
luminous have less mass. But those black holes which are less luminescent, have comparatively more mass. Moreover, black holes
that have lower temperatures have significantly larger masses. But those whose temperature is high, their mass is low. We can
define the temperature of an object as the amount of heat contained in that object. Now heat is energy. And its square is
proportional to the luminosity of the black hole. Besides, it is known from Benkenstein formula that entropy and surface area of
black hole are proportional to each other. The greater the surface area of the black hole, the greater its entropy. There is only so
much chaos in it. In my mathematical theory, I first imagined a light wave, where the wave length is equal to the radius of the black
hole. This radius is equal to the Schwarzschild radius. This particular radius represents the minimum size a black hole can grow.
Then | put this radius, E=hc/A in place of A. So that I can get the energy expression. And that's pretty elegant. | applied the Stefan
Boltzmann formula (but only for Schwarzschild black holes). Where the squared value of R(s) is substituted for the square of the
radius. And the value of "T=hc32MG" is put in place of temperature. Finally I noticed a mathematical relationship between
Luminosity and Mass. From the Planck relation or Planck-Einstein relation, we more or less learned that; the energy of a photon

can be described by this formula.

E=hv

or,

E=hc/A
As, v=c/A
Here, v=Frequency of the light (photon).
h=planck constant.
c= Speed of light
Let’s considered, the radius of the Black hole equals to the wavelength of the photon that falls into the black hole, and one photon
has one unit of entropy.
So, R(s)=A,
R(s) is the minimum radius of the black hole of mass M.

Now put this special case into the equation E=hc/A, so we will get;
E=hc/R(s) (1)

And what is R(s)?
It’s the Schwarzschild radius of black hole, where R(s) equals to;

R(s)=2MG/c?

Put this R(s) value in the equation 1, we might be get;
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E=hc/R(s)
or,
E=hc/ (2MG/c?)
or,
E=hc3/2MG
Now, Energy is also the measurement of Temperature times Boltzmann constant.
E=kT
k=Boltzmann Constant
or,
E=hc3/2MG=KT
or,

T(BH)=hc¥/2MkG

@

@)

Black holes are also like stars. They have Temperature, Mass, Spin, Gravity, Radiation, and all the crazy stuffs that a star needed.

Black holes eject light or electromagnetic radiation in the form of Quasars. A quasar is an extremely luminous active galactic

nucleus, powered by a black hole, with mass ranging from millions to tens of billions of solar masses, surrounded by a gaseous

accretion disc. Probably the disc made by a vast amount of photon Gases. Gas in the disc falling towards the black hole heats up

because of friction and releases energy in the form of electromagnetic radiation. So, they have certain Luminosity. Now we apply

Stefan-Boltzmann law for a Schwarz’s child black hole luminosity. If this law is applicable for stars, then it also applicable for

black holes. Moreover black holes are made when a star run out of its nuclear fuel, and collapses due to the effect of gravity. The

law is,
L(BxH)=4nR(s)’cT(BH)"

Here,

L(BxH)=Luminosity of the black hole.
o=Stefan-Boltzmann Constant.
T=Temperature Of the black hole.
R(s)=Schwarzschild radius

Now, R(s)=2MG/c?

And, T=hc3/2MkG

Putting this two value in the equation 4, we must get:
L(BxH)=4nx(2MG/c*)*xox(hc®/2MkG)*
or,
L(BxH)=(16n0G?/c*)*xM?*x(h*c"*/16M*G“k*)*
or,

L(BxH)=(nch*c®/G*k*M?)

(4)
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or,
[L(BxH) oc 1/M?] ()

So, the luminosity of a black hole inversely proportional to the square of its mass. That mean if a black hole is massive, then it is
less luminous. But if the black hole has less mass then it is much luminous. Moreover, Temperature is inversely proportional to the
Mass (M). So; Tocl/M
If we relate this expression with "equation 5", then we will get, L(BxH) oc1/M? oc T? or, [L(BxH) oc T?].
The above equation shows, if the black hole has less temperature, then it also has less luminosity, but if the black hole has much
temperature then it has a vast amount of luminosity. By the way, what is the definition of temperature? Temperature is the amount
of heat that stored in an object. Heat is energy. So the more luminous a black is, the more energy it has. It is consistent with
Temperature. Now take a further step. | want to calculate the density of the Black hole. First of all black holes are spherical in shape
and size. So the density of a sphere is p=M/V.
For a Black hole it will be;

p(BH)=M(BH)/V(BH)=M(BH)/(4/3)nR? (6)
As we knew that M(BH)=1/T, and R=2M(BH)G/c?, T is the temperature of the Black hole. Here | neglect the constant parts that is

not our main point. If I put the value of R in the equation I shall get.
p(BH)=M(BH)/(4/3)nx{2M(BH)G/c?}3 ={M(BH)x3xc* |/ {32nM*(BH) G3} =3c*/32nM?(BH)G®  (7)
Let’s neglect the constant part of this above equation. By the way, BH Stands for Black Hole.
p(BH) 1/ M?(BH)
As we knew that M(BH)=1/T, so
p(BH)cT? c1/M?(BH) oc L
If the temperature of a Black hole is high then it is very dense, that mean mass is not too much,(matters are packed into very small

regions, due to gravitational construction, and that’s why it has large density), but very luminous. So, Black hole has Luminosity,

Black hole has Temperature, Black hole has entropy, And the expression are given below:

L(BH) = (rohc®/ G%k*M?) ®
T(BH)=(hc3/1672kGM ) ©
S(BH)=(7Akc3/2Gh) (10)
From equation 9 we can also say:
1/M =1672kGT (BH )/ hc3c (11)

From equation 8, we rewrite this expression,
L(BH)=(zoh?c®/G2k*M?)

But From equation 10:
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1/M=167kGT (BH) /hc?
If | put this value for 1/M in equation 8, I shall get:
L(BH) =(zoh*c® /k*G?)x(2567%2G2T2(BH )/ hxc®)
For getting Entropy we can do this below assumption:
L(BH ) =(zoh?c® /k*G?)x(2567*k*G2T2(BH )/ h2c® ) (Ake3/ 2Gh) x (2Gh/ wAke?)
or, L(BH ) =(7ohc® 1 k4G?)x(256%2G2T2(BH )/ h2c®)x S (BH ) x (2Gh / 7 Akc?)
or, L(BH)=(512740Gh/ ck?)x(T?(BH)xS(BH )/ 47R?)
As Area A=4nR?, and R=2MG/c?
Now, L(BH )= (5127%cGh/ 47ck?)x(T2(BH ) xS (BH )xc*/ 4M2G?)
or,
L(BH ) =(5127%0Ghc*/16G27zck?)xT2(BH )= S (BH )/ M2
or,
L(BH ) =(512740Ghc*/16G27zck?)xT2(BH )x S (BH ) x G2k4L (BH ) / zoh#c®
or,
1=(3272Gk / h3c®)S (BH )T2(BH)
or,
T2(BH)xS(BH)=h®/3272kG
or,

T(BH)=(Vh'c" /327%G [ 1//5 (BH)

Now | put the value of the Constants in the above equation, so the final Expression will be:

T(BH) = /[(6.626x10734)* x (3x10%)5/ 32 x (3.14)? x (1.38 x1023) x (6.67 x10 11)] x [1/ \/S(BH)]

or,

T(BH) =[87x10®SIUnits/ \/S(BH)]
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or,
T(BH)oc1/+/S(BH)

So the lower the entropy of the black hole, the higher its temperature. This is the relationship between the temperature and entropy
of a black hole. Moreover, this above equation refers to consistency of luminosity equation. If the luminosity equation was wrong,

then the Entropy-Temperature relation could never be deduced from it. Since the luminosity relation is used to determine it.
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