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Abstract
The concept of ‘color space’ in the conventional theories of ‘color physics’ is a concept of 3D color space. The magnitude of 
any color in the said theories is measured by mathematical integration of the tristimulus values of Red (X), Green(Y) and Blue 
(B) colors of light wave. 

However, the conventional theories of color physics are not able to predict the underlying cause of the existence of the 7 num-
bers of colors of the VIBGYOR or the Newton’s color wheel. Also the said theories cannot explain  i) dimension of the light 
wave color and the object color, ii) the mechanism of evolution of the VIBGYOR colors  from a typical ‘black body’ and iii) the 
‘spectral power distribution(SPD) of  Sun’s energy spectrum.

In this research article through the ‘TOPOLOGICAL THEORY OF QUANTUM GRAVITY (TTQG)’, principally by considering 
the topologies and dimensions of mass (object), time, space expansion, space inversion, EM-wave, entopy, etc and others, all 
the above said mysteries have been revealed and presented here for the first time in the history of physics.
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 Introduction
The entire world scientific community is well acquainted with 
the classical laws of physics, the thermo dynamical laws, the 
Planck hypothesis, the relativity theories, the theories of color 
physics, etc. and so on for many years but the main essence of 
the said theories have not reached  to many people, and as a 
result of that, as on today even, some ‘grey’ areas are still left in 
the above said theories primarily due to the fact that the physical 
variables like ‘time’, ‘mass’, ‘acceleration’, ‘gravitation’, etc. 
had been left-out in  their ‘abstract’ forms in the said theories. 
The principal underlying reason behind the same, is the lack 
of the whereabouts of pictorial or geometrical representations 
of the above said physical variables. The recently discovered 
TTQG [98-102], has however, revealed the geometrical shapes 
of most of the principal physical variables of the universe and 
could become able to explain the many cosmic mysteries of the 
universe, the geometrical profile of the chemical reactions[99] 
and the equilibrium constants of the chemical reactions[100], 
the black body radiation phenomena[98], the cosmos ‘graviton 

cycle’, the cold nuclear fusion phenomena, the dimensionality 
of the universe [98-102] , the dark energy/dark matter[101] and 
many others[98-102]. 

In this research article , a new theory of ‘color physics’ has been 
developed and presented based on the newly discovered TTQG 
topologies and dimensions  ( Figure 1 below) of the physical 
variable of the universe. The integral expression of color (of the 
conventional theories of color physics) in the form tristimulus 
values of Red , Green and Blue color have been utilized to eval-
uate the true topology and dimensions of the color space of the 
universe. Two new parameters have been introduced, viz, ‘ Col-
or hybrid function of light’ ( CHFL) and , ‘ Color hybrid func-
tion of object’ ( CHFO) based on the basic concepts of TTQG to 
reveal the underlying physics and topology of  the phenomenon 
of ‘ black body radiation’ and ‘ Newton’s color wheel’ and ‘grey 
universe’.  Before this proposition, the said phenomena could 
not be  distinctly explained by the conventional or standard mod-
el of physics.
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Figure 1: Geometrical shapes of the different ‘push- forward’ and ‘pull-back’ gravitons of the ‘Topological Theory of Quantum 
Gravity’ (TTQG).

1. Color Physics and Gravitons 
Color is evolved as a result of interaction among the object, 
source of light and the observer [89-94]. Once the dimensionali-
ties of the said three variables are properly identified, the dimen-
sion of color can be obtained.

2. Dimensionality of Color in Regard to Light-Object Inter-
action
The source of light is providing light waves/EM waves. So 
source of light is 4-dimensional. The Baryonic matters on which 
the light wave falls is 2-dimensional. Regarding the dimension-
ality of the observers, it is to be noted that the human eye recep-
tor cells perceive color in the form of color matching functions 
x̄, ȳ and z̄ as shown in figure.2 below 

So these are EM waves too. The dimension of color would be 
obtained by multiplying the dimensionalities of the above said 
three numbers of variables, as shown below:

DIMENSION OF SOURCE  : r4 (EM-WAVE)
DIMENSION OF OBJECT  : r2 (BARYONIC 
MATTER)
DIMENSION OF OBSERVER  : r4 (COLOUR 
MATCHING FUNCTION)
So the dimension of color is found as
r4 x r2 x r4 = r10

The above said 10-dimensionality of color would be valid, as 
long as one considers, color as a composite of object (mass) and 
light (EM-wave).

The theory of quantum gravity depicts the color separately in 
object and light wave. When the color is considered in an object, 
it is indeed 5-dimensional, and when the color is being viewed 
as light wave, it is also 5-dimensional.

This phenomenon is being schematically represented in figure 3.

In figure.3. it is clearly shown that when light wave falls on an 
object, the energy graviton of light wave inverses to form mass 
graviton (P → K) and that is being retained in the object. The 
mass graviton of the object reverses to form energy graviton (R 
→ M). The entropy graviton of light (R) wave and the entropy 
graviton (T) of the object or mass get hybridized with each other 
to form force graviton (N). The time graviton of object (S) and 
the mass graviton (K) hybridizes to each other and this inverse 
five (5) dimensionality, is being retained in the object as ‘object 
color’. 
On the contrary, the energy graviton (M) and the force graviton 
(N) hybridizes to form the space expansion graviton and which 

Figure 2: Graphical presentation of color matching functions 
x, y, and z

Figure 3: Evolution of colour from Object-EMI wave intrerac-
tion
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reaches the eye of an observers as a sudden thrust, or stimuli and 
in the optic nerves of the eye, a perception of color is developed.
Color is energy dispersion, when viewed as light wave and color 
is energy inversion, when color is being viewed as an object. 

In energy dispersion form it is 5-dimensional and in mass form it 
is 5-dimensional too, but is inverse 5- dimensional.

3. Dimensionality of Color as Evolved from the Basic Defi-
nition of Color in Color Physics as an Integration of Energy 
Field
The color has been defined in basic color physics as a hybrid of 
the following parameters.
i) Relative reflectance, R(λ), of the object at full range of wave 
lengths (λ) of visible light.
ii) Energies, E(λ), of the source of light in the selected range of 
the wave length of visible light. 
iii) Color matching functions x̄, ȳ and z̄ shown in Figure 2 

The integral expression of color [95] in the form of tri-stimulus 
value of Red (X), Green (Y) and Blue (Z), are 

X= k∫E(λ)R(λ)x̄(λ)d(λ)                                                       (1.1)
Y = k∫E(λ)R(λ)ȳ(λ)d(λ)                                                       (1.2)
Z = k∫E(λ)R(λ) z(λ)d(λ)                                                      (1.3)

Here k is the normalization constant. If dimensional analysis is 
being done of the Eqn 
(1.1) above, we get:
  k = normalization constant = dimensionless
  E(λ) = energy = r3

  R(λ) = percent reflectance = dimensionless
  x̄(λ) = wave length= r

As a matter of fact, the product of, E(λ)R(λ), is being introduced 
in the color matching functions x̄, ȳ and z̄ respectively as shown 
in Fig.4 below.

Figure 4: Coloe and Space expansion

As the Energy in the form of  E(λ)R(λ) enters in the area /volume 
under the curves x̄, ȳ and z̄, the said volumes increase and the 
color matching functions take enlarged shape as shown in figure 
4.

The value of X of color corresponds to the expanded volume/
space of the color matching function x̄, after integration. The 
value of Y and Z corresponds to the volumes of the color match-
ing functions ȳ and z̄ respectively, after integration. So develop-
ment of color is basically a space expansion phenomenon.

The dimension of color matching function x̄, in Eq.(1.1) has 
been considered to be equal to r, i.e., the dimension of entropy or 
distance. The E(λ)R(λ) represents some amount of energy, and 
this energy has to move to a certain distance to distribute itself 
under the curves x̄, ȳ and z̄ (in Figure 2) and so, the x̄(λ), ȳ(λ)  
and z̄(λ) in Eqs.(1.2) to (1.3) represents the distance/entropy of 
travel of the energy. So the dimension of the color matching 
functions are entropic (r) ones.

So the dimensionality of the Eqn.(1.2) turns out to be   ∫ r3 .r.dr= 
∫ r4  dr= r5/5+I (Constant of integration)                         (1.4)

So the dimensionality of color turns out to be 5, in light waves 
and in the matter, it will be just inverse 5- dimensional.

The color of an object, what the brain perceives, is related to the 
ratios of relative volumes of the color matching functions (x̄, ȳ 
and z̄) respectively, after being expanded as shown in Figure 4

If, for example after expansion of the color matching functions, 
the value of X, Y and Z are; (in any arbitrary chosen scale)
X = 70 – RED
Y = 20 – GREEN
X = 10 – BLUE

Then the color will be prominently redder, since the ratio of X, Y 
and Z is 7:2:1 and X predominates to a large extent. 
So in this said case, space enhancement of x̄, is the highest 
among the three color matching functions.  Color as light wave, 
in its white form, can also be viewed as a hybrid of the following 
5 numbers of gravitons.
 Entropy (r)
 Force (r2)
1st degree energy (r3)
 EM-wave (r4)
Space expansion (r5)
So white color stationary graviton
   = (r x r2 x r3 x r4 x r5) 1/5 = r3                          (1.5)

So this white color stationary graviton, when gets a push for-
ward in the form of dimensionality of r2, it turns into white color 
EM wave graviton or space expansion graviton
r3 x r2 = r5                                                                             (1.6)

Black color graviton exists in the mass only and it is a hybrid of 
the following gravitons:
       Order (r-1)   
       Time (r-2) 
       1st degree mass (r-3) 
        Anti EM- Wave (r-4) 
        Space inversion (r-5)
So the stationary Black color graviton in the form of mass, is = 
(r-1 x r-2 x r-3 x r-4 x r-5)1/5 = r-3.
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Now when this gets a further inversion or pull-back in the form 
of r-2 it turns to Black color
 r-3 x r-2 =r-5

So the white and Black colors graviton does exist in equilibrium, 
with each other and the effect of blending of  White Color and 
Black color, makes the universe Grey.

The dimensionality of color can also be viewed as the hybrid of 
absorption and scattering of light. 

Scattering coefficient of light [95] is the amount of light (volume 
of light) scattered, per unit mass per unit path length. So the di-
mension of scattering turns out to be 

 (volume/mass) x 1/(Path-length)                                      (1.7)

The path length being the entropic one, one can obtain the di-
mension of scattering/scattering co-efficient, from equation (1.7) 
as  Scattering co-efficient (s) = r3/(1/r3 ) x (1/r) = r5      (1.8)

Now absorption co-efficient of light is by definition “amount of 
light absorbed per unit mass per unit path-length”. So the di-
mension would be the same as that for scattering co-efficient 
in equation (1.8). But the absorbed light, when being absorbed, 
attains the form of mass, and the dimension reaches to inverse 
5-dimension.
Color of light 
 = Volume x Push Forward 
= energy x temperature                                             (1.9) 
 Color of object
  = Mass x Pull-back 
  = Mass x time                                                          (1.10)

Color of light is an energy and temperature hybrid or space 
expansion or is an expanding phenomenon. Color of object is 
a space inversion phenomena or mass-time hybrid. So when t 
is very high, color is Black, the darkest, that is what a ‘Black- 
Body’ or a ‘Black-Hole’ is. When t decays or the attractive forc-
es are reduced, the object becomes colorful.

That is why heating a Black Body, it changes its own color and 
as well go on emitting different color light-waves. Color can be 
viewed also as an electronic transition from a lower energy cir-
cle to a higher energy circle, as shown above in Figure 5.

Color can be viewed also as an electronic transition, from a low-
er energy circle to a higher energy circle belongs to a large ener-
gy sphere (as will be explained shortly).

In accordance with Figure 5. The dimensionality of color turns 
out to be = r2 x r x r2 =  r5.  (1.11)

                                                          
So this is basically related to the transition of electrons from one 
orbital of lower energy to an another orbital of higher energy 
and the color of ‘transition metal salts’ are being explained in the 
‘Crystal Field Theory’ in regard to this.

Color can also be viewed as a function of concentration of 
charges in solution, as the pH scale is. pH is a measure of hydro-
gen ion concentration in solution. So it is basically “Amount of 
charge per unit mass of solution”.

So the index of color is  = charge/mass=r2/ (1/r3 ) = r5 .   (1.12)

Color graviton of light 
= electric current x entropy 
= EM wave graviton x entropy                                                (1.13)
                                                                                       
 Color graviton of object 
 = (Time graviton)2 x order graviton                                      (1.14)

4. Evolution of Newton’s Color Wheel from QG Theory of 
Color
The 5-dimensioinality of color in light wave can also be viewed 
as hybrid of entropy, force, energy… as already mentioned. As a 
matter of fact, from the proper dimensional analysis of the above 
said hybrids, one can evaluate the electro-magnetic spectrum 
starting from IR to the formation of VIBGYOR as depicted by 
Sir Isaac Newton. The hybrid of entropy (πr), force (πr2), energy 
(πr3), EM-wave (π2r4) and acceleration (π2r5) can be written as 
(color hybrid function in the light wave) CHFL

Figure 5: Evolution of color from transition of electrons from lower to high energy level
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In figure 6, (1/πR') represents the IR region, (πR) represents the 
border line between visible region of electromagnetic spectrum 
and the invisible or the high energy electromagnetic wave re-
gion. 

The seven different colors i.e., violet (V), Indigo (I), Blue (B), 
Green(G), Yellow (Y), Orange (O) and Red (R) that is the VIB-
GYOR, are spread over the space in the form of circles (πR2)7 
with increasing magnitude of energy, as shown in figure 6. The 
R value in equation (1.19) is an average value of R to be derived 

from the averaging the individual R value of the seven different 
color circles, as shown in figure.6 (to be covered in a separate 
article to be published).  

The colors of the object are being trapped as inverse circles, (1/
πR'2)7, in the increasng order of attractive forces from Red to 
Orange to Green to Blue to Indigo to Violet. In visible light wave 
region, Red color belongs to the lowest energy and Violet, the 
highest energy. 

r

 x

Figure 6: Diagrametic presentation of Grey Universe

1/5
r4 x
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On the contrary, in an object Red color is in the least cohesive 
form of color and Violet is the most cohesive form of color. The 
random mixing of seven different color circles of the upper part 
of the figure 6, leads to the formation of white color light. In the 
object part the cohesive inverse circles, on an average, do emit 
only very low energy EM–wave, i.e., the invisible IR waves. So 
the object looks black or is called a Black Body.

The Black-Body remains in equilibrium, with the white color of 
light waves and as a result of this, blending of Black and White 
color; the universe is a grey universe.

The figure 6, represents also the “EM-WAVE-MASS DUALI-
TY” or typical “BLACK-BODY RADIATION” to give rise to 
different colors of the object and light wave as well. 

The color phenomena as a blend of object color and light wave 
color can be considered, as a whole of 10-dimensionality. So the 
super-entropic gravitons/singularity gravitons formation (1/r10) 
is also sourced from light wave-matter interaction as well. The 
origin of the singularity roots from 

i)   LIGHT WAVE-OBJECTS INTERACTION
ii)  OVER LAPPING OF INVERSE ACCELERATION FIELDS

Now, the energy distribution of visible EM region (or sunlight) 
or the spectral power distribution of the various wave-length of 
light will be looked into. 

‘Spectral Power Distribution’ (SPD), by definition [89], is power 
per unit area per unit wave-length of an illumination. 

Now, the energy distribution of visible EM region (or sunlight) or the spectral power distribution of the various wave-length of 

light will be looked into.  
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From figure 7, it is clearly found that the SPD increases from R 
→ O→Y→G and peaks at Green wave length and then dimin-
ishes monotonically up to the wave length of Violet light. This 
SPD wave length pattern of the curve in figure 7, exactly match-
es, to the visible spectrum of a solar radiation and which also 
peaks at Green wave length of visible light. This also explains 
the Black Body Radiation curves too.
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