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Abstract

=

(a) Vacuum Environment

(b) Material Medium

To a greater or lesser extent, gravitational fields are always

present in the environment of electromagnetic fields. Gravitational
energy will decisively influence the value of electromagnetic energy A
present. Gravitons interact at subquantum level with photons, G

influencing  the electromagnetic interaction.  Moreover, Behavior in a Vacuum

gravitational interaction can produce photons by itself. The amount
of gravitons that are necessary to have a photon of minimum energy
and detectable frequency will be estimated. In addition, it is going

I
Gg—Ge—E,
x(fx Af)

B,

to propose an electro-gravitodynamics compendium of vectorial
character, descriptive of the fields that relate the graviton-photon

interaction, both in a vacuum environment and in that of a material

medium.

Subquantum Electro-Gravitodynamics: Vectorial
representation and formalism
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1. Introduction

“AIl interactions between charged particles are described by photon exchange. The photon must be a virtual
particle” [17. That is, the electromagnetic interaction is mediated through the photon, zero rest mass particle
without charge and spin one, with propagation speed that of light ¢ in a vacuum [27].

The graviton is a particle with similar characteristics to those of the photon, zero rest mass and without
electric charge, more complex having spin two, with propagation speed in a vacuum also of value ¢, which
mediates gravitational interaction [37]. However, its null mass value is not consistent with experimentation [47].
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9 3 (1)

Some authors, for example [57, using the approximation given by [67] according to (1), achieve the
value m,=1.909.10”Kg, close to the one previously reached by [77] m,=3.2.10“Kg.

Based on the so-called NRP ("non rest particles"), in [87 appears the relationship and influence of the
gravitational interaction, by the gravitons, on the photons carrying electromagnetic energy. Moreover, they
propose that electromagnetic energy can be produced or changed from gravitational energy. That is to say, they
consider the electromagnetic energy and the gravitational energy as two different interrelated manifestations,
with origins in physical entities that coexist supported by each other. In this way, they try to describe how
gravitons, always present to a greater or lesser extent in the electromagnetic environment, influence the
characteristic energy of photons. On the other hand, in the same work, they explain how the exclusive interaction
between gravitons, in an environment in absence of electromagnetic energy, can generate photons.

The authors in [87 establish a series of conditions that allow the photon-graviton relationship and
determine the photon’s subquantum structure:

1. The photon carries the electric E and magnetic B fields, always perpendicular and related to each other
through the Maxwell’s equations.

2. The photon is electrically neutral and, therefore, there must be sub-particles in its non-elementary structure
that make up the field E, which must neutralize each other.

3. Thus, there are two groups of positive and negative color charges in the internal photon structure used to
define the field E of the photon itself and neutralize each other.

4. The displacement of the field E in the photon structure generates field B around.

5. Simultaneously, the internal photon fields of positive and negative charges produce, with their displacement,
magnetic fieldsB. Thus, there will be two associated groups of magnetic color.

The gravitons in their interaction with the photon become the subquantum particles, giving rise to the
electric (67, G™) and magnetic (G, G color groups that the photon requires to carry E and B fields neutral.
When we talk about the graviton-photon subquantum relationship, we must understand that both traditional
particles are going to be treated as non-elementary, that is, subparticles intervene in the process of
gravitonphoton interaction that make up each of the above.

Based on these premises, an estimation of the number of gravitons that are necessary to have a photon
of minimum energy and detectable frequency will be made, based on a detailed study of the subquantum structure
proposed by [17].

On the other hand, just as the classical electrodynamics of Maxwell's equations are a basic descriptive
compendium of the photon behavior as an elementary particle associated with E and B fields, it is intended to
define a subquantum electro-gravitodynamics based on the internal description of the photon and its relation to
gravitons, expressed through gravitational and electromagnetic interactions, both in a vacuum and material
environment.

2. On Photon’s Subquantum Structure

Classical electrodynamics is summarized as follows [97:
1. Supposed a certain accumulation g of electric charge with charge density p.
2 . The charge ¢ causes the existence of electric field E divergent from the sources, such that:

VE=L

€o

or
VD=p  with D=cE (2)
Being € the electric permittivity and E described in wave form as,
E = E’(F’. t) = Eoei(Kfimt) (3)
Where,
=2

K
or
5 _ C
s=-

" (4)
With € the propagation speed vector in a vacuum of the wave packet K with pulsation w. 3 is the propagation
speed vector in a material medium with # the refractive index in such medium.
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=

If the electric field E varies with time and/or the charge ¢ moves in the form of electric current I a

Rotational circulation of the magnetic field B is generated, such that,

s - > OE

VXB = po) + po€o 5

or

> — = aD . R

VXH=J+30 | with B=pH (5)

Where, Ho ande o are the magnetic permeability and the electric permittivity, respectively, in a vacuum.

u is the magnetic permeability in a material medium. B can be described in wave form as,

B = B(i.t) = Bye'(K-e) (6)
On the other hand, keeping in mind that,

=== s=5=9="L

K| Jroco or no AeE (7)
3. There are no sources of magnetic field E, that is,
V.E=0 (8)

4. 1If the magnetic field B varies temporarily, a rotational circulation of electric field E appears,

VxE = % (9)

In [17] the authors propose a structure for the photon at subquantum level based on the following description:
*  Supposed a photon y with energy composed by 7, elements, such that,

1 no=ny g g tng
With nyq and Nnyy (10)
Representative of the charges color and with ™13 and ™14 the magnetic color and,
therefore,
Ny N2
hv = ]
Nz Mg (11)
*  Considered a second photon ¥y’ with energy %’ composed of 7z elements, such that,
Ny = Mgy + Ny +Ny3 + 7y (12)
With 21 and ™22 representative of the charges color and with 723 and 24  the magnetic color and,
then,
Ny, N
hvr — [ 21 22]
N2z Mg (18)

*  Supposed an interaction between y and y* with energy exchange E embodied in the photon y

A B _[kG kG~ + -
AE =hv —hV' = =CPH CPH = - | =
v v [C D] with Gt G: & vol (14)
Being]’ar and ¥4 virtual semiphotons, components of the photon ¥ o, such that,
kG*
P =SQEt = ]
Yo Gm , withSQE + positive subquantum energy of the photon y o (15)
kG~
i =SQET = [ - ]
Yo ¢ G, , withSQE  negative subquantum energy of the photon y o (16)
Where,
A=kG*t and B =kG~ (17)

With 4 and B the positive and negative effect, respectively, of k gravitons with electric charge influence on the
electric field E.

C=0Gpn and D =Gp (18)

With C and D the positive and negative eftect, respectively, of one graviton with magnetic color influence on
the magnetic fieldB.

The value of £ in (17) is obtained taking into account that (107,

E=2xB and |E|:C|B| (19)
Therefore, comparing (17) with (18) and considering (19), it is observed that £ gravitons are necessary to
influence the electric field E for each influence graviton in the magnetic field ﬁ; since the field strength of Eis ¢
times the field strength of B (in a vacuum), it is concluded that,

k=c (20)
Being £ a natural number. Thus, the minimum energy of the photon ¥« can be described as,
Eminyg = (21'( + Z)Eg (Ql)

With Eg the graviton energy, such that,
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E, < hvy, (22)
And Vo the minimum frequency of the detectable photon.
According to (21), to produce a photon is necessary £ times more energy to generate its electric field E

than its magnetic fieldB, from gravitons. In short, a photon of # elements has energy E defined as,

E=n2k+2 Eg =n CPH with Eg = cte (23)

This is the description of the photon’s subquantum structure, according to [17]. That is, a photon ¥ o of minimum
energy Eminyo would be generated from 2k gravitons for the electric field E and only with the energy of two
gravitons for the magnetic field B. However, it does not seem, a priori, a very accurate description, taking into
account that the graviton energy is very small, so that it is enough with only two gravitons to get magnetic field

and 2f
B. It is more reasonable to think that to generate fields E and B in a photon of minimum energy we need 27 2

gravitons with influence of electric charge and magnetic color, respectively, such that,
i

E =k=c¢ (24)

Being 7 and j a pair of natural numbers, like 4 Thus, for the generation of the electric field F we use

i(G*,G7) Gravitational particles and to generate the B field we need J(Gni» G) gravitons, so that the relation

k = ¢ in (24) is maintained. In this way, equation (21) should be replaced by,

Einy, = 2L+ 2))E,

(25)
And, in a generic photon, (23) must be rewritten as,
E= H(ZI, + ZJ)EG = n[CPH] with Eg = cle (26)
Being CPH replaced in (14) by,
iG* iG'] _ iG"'] iG~
CPH = |. = T =SQEt =|. ‘ESE‘:L._]
Gi jez) =T Yol Gy v =50 Gil ana 70 =°C G, (27)
Taking into account (22),
Emin Yo = hVO (28)
Applying (25) in (28),
hﬂ =2i+2j (29)
n (29),
—L=jc+2) =2
5 —IC ) = 2¢] (50)
Therefore, the number of gravitational particles j minimum to produce magnetic field B
th
values, T (81)
You have to remember that,
E, = myc? (32)

If we use the expression (82) in (81), the minimum values of j and 7 are definitively obtained to generate the
fields BandE , respectively,

. hv

J=5a
g (33)

i =- hZVg
Zetmg (34)

Both for YV detectable. If we now use in (33) and (34) the approximation given by [67 whereby
me=1.909.10”Kg, we obtain,
j = 64.41.10%y, (35)
i =19.31.10"y, (36)
Note that the value of the minimum number of gravitons j required for the internal contribution of magnetic

field B for each photon differs greatly from the only two gravitons proposed by the authors of the subquantum
theory in [17.

3. On Graviton-Photon Relationship

Assuming a photon y interacting with gravitons in a vacuum, that is, the photon moving in an
environment of non-material gravitons. Accordmg to [1] ‘two types of gravitons enter the internal structure of the
photon y, modifying the intensity of the carrier fields E and B without effect of charge change’.

The influence of the gravitons in the electric field E(T,t) of the photon y must be described as G (T, 0)

)
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giving rise to the field input Eg @ t), that is to say,
Gy =Gp(F,t) =i G'(1t),G(Ft) — E;(Ft) (37)
On the other hand, in a similar way, the influence of the gravitons in the magnetic field B(T,t) of the

photon [ must be described as Gg (T, t), giving rise to the contribution of fieldB ¢ (¥, t), that is,

s = R o
GH= GB(rl t) =) Gm (rr t); Gm (ra t) - By(rJ t) (38)
The total graviton flow G(T,t) in the considered environment can then be described altogether in terms of the
o ¥
contribution on the photon - s as,
= d - - G n iC + 1 -’7
G=GEo= F = f§+ (G-
G JGm G (39)
B
Note:  When speaking of gravitons flow here, we must understand it as a certain discrete amount of

gravitons. The flow of gravitons is not considered normalized to a surface, as is usual when speaking of flow of
a certain vector parameter.

As in classical electrodynamics, it is considered that changes in the fields Band E produce rotational
circulation of the fields E andB themselves, respectively, as indicated by (5) and (9), in [1] the authors propose

that changes over time in the flow of gravitons Gk and Gg generate additional rotational circulation without

and B,

change of charge inside the considered photon |, of values Eq , respectively. So,

E, = 2
VxEg =2 (40)
Equation (40) represents the interaction formal description of the gravitational field Gp with the photon

y considered in the form of field Ey,
Observe the necessary sign change proposed in (40), with respect to the similar equation posed by [17]

for the rotational of the field £ that goes with a negative sign. The aim is to find compatibility between the
classical electrodynamics equations that relate Eg and By, with the equations that will be proposed as the
interrelation of the fields G and Gg,

In addition, the relation between the gravitons flow of type Gy and the field Bo generated by them on the photon
¥ must be,

3B = 28
VxBy === (41)

E

The relationship between the fields g and By generated by the gravitational interaction can be

described using (9), such that,

B =

VxE, = at (42)
Comparing (40) with (42) it is concluded that,

G = —B, (43)

On the other hand, if (5) is used applied with respect to the fields Eg and By generated without
additional electric current circulation [17, such that,

. ok,

VxBy = to€y 7 (44
Then, compared (41) with (44 the following is obtained,

Gp = —Ho€oky (45)
Using (7) for the vacuum in (45), we get the relation,

E, = —c2Gy (46)
Taking into account in (19) the relation between Eand B on the photon y, when incorporating the
changes in the electric and magnetic fields Eg and EH according to (42), one has to,

E, = éxB, with B =¢|5)] (47)

Thus, applying (47) in (46), it turns out that,

EX§ = —CZGB (4*8)
That is to say,

B, = CxGy with |B,| = c|G,] (49)
And using the equality of (43) in (49) is obtained,
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= _(CXGB) or Gy = Gpxé (50)
Applylng (48) in (48), equation (50) can also be put as,
chE =c GB (51)

Also, incorporating (43) in (47), it can be stated that,

.}

Eg = 6EXC (52)
Note that if we incorporate the relationship given in (46) in (40), we obtain the following differential
equation that relates the gravitational fields Gz and Gp,
29x@, = — 258 ixG = —po e 268
cVxlp = =77 o VxGp = —Ho€o (58)
Assuming that Gr and G are of the type Ge (7, and Gg(T, 1), respectively, where both fields are described in the
form of waves given by,
Gr =Gyt 0) = 5‘5061(%—&;:) (54)
EB = EH(?J t) = 53(]ej(kfiw£) (55)
Where Gro and Gpo are the maximum vector amplitudes ofGp and ﬁB, respectively. It will be shown that (53)

developed in terms of (54) and (55) equals (50). For this, we see that, VXGp = [‘KXGBoei(Krﬂdt) (56)

3G _ o2 i(Ri-wt)

ETS lwXGgye (57)

_ 36
If (56) is multiplied by c? and equals ot according to the value obtained in (57), simplifying,
Cz KXGBU == _UJGEU (58)
Applying (4) for the vacuum in (58),
W » -

2_ - _
"3 XGp wlpy (59)

And, simplifying (59), it turns out that,
CXGBO = *Gco (60)
And, therefore, (60) is equal to (50), as we wanted to demonstrate.

On the other hand, if we apply (438) in (41), we obtain a second relation between Gy and 68,

VxGp = %H (61)

In conclusion, (40) tells you that the gravitons in the form of ﬁE cause a rotational circulation of electric field E
of value 49 This rotational on Eg represents a change in E that induces a rotational circulation in B of value Ay
defined by (44). A change in GE(J 1) also causes the subquantum gravitons G to enter the structure of the photon

|. This incorporation of Gy causes a rotational circulation of magnetic field B with value
B 9 (41). A change in GB(61) also causes the subquantum gravitons Gk to continue entering the structure of the
photon | .
R Also, if we apply (43) in (8) and (46) in (2), respectively, we get,
V. qE =0 (62) V.Gy = —pop - in a vacuum or, V.Gy = —pp in a material medium (63) Note that

2 2 o= _ 2 oAl 2L Al o
Gy, Gps G and their subelements (G .G, Gy, Gm) must be parameters described in terms of vector fields, when
relating them to traditional fields Eand B. That is to say, they are going to be treated in all cases as vector
magnitudes of gravitational fields. The characteristic module of each of these vectors (magnitude) represents a

certain number of gravitons for Gp, Gp and 5, while for the subelements G*> G, Gjr':,

=
G, each one is a single graviton.

4.  On Graviton-Photon Relationship without Photons
The authors in [17] propose that even in the absence of photons in a vacuum, the proper interaction
between gravitons, generating changes over time in the field G (39), can produce a rotational circulation of GL

sufficient for the acquisition of electric field of value E

9 and, subsequent magnetic field by induction of By or
through Gp. That is, they formally propose,

V-')XG*E = —g = Electromagnetic Energy (64)
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And, definitively, that
Gravitational Energy < ElectroMagnetic Energy (65)

In this sense, electromagnetic energy and gravitational energy are two manifestations of the same physical
entity.
However, according to the results of the previous section, it seems more reasonable to state that,

=
Gegr_ ot G- E] o =T
T with Gl and —Gg (66)
That is, any change in the fields Gy or Gy induces rotational circulation ofGg Of Gj, respectively. With such
E B

rotational circulations, it is sufficient to generate electric “g and magnetic “4g fields, overall representation of the
photon. Therefore, it is true that the exclusive interaction between gravitons in an environment without photons

—

Egand magnetic B, fields, but

can lead to the manifestation of photons, based on the composition of the electric
not in the way proposed by [17] according to (64), but rather as in (66).

On the other hand, considering (37) and (88) applied on (50), we obtain,

{i[G+,G) Z &[G G ] (67)
That is to say,

-G+ = &G, (68)

-G~ = XjGy, (69)

Applying (24) in (68) and (69), we have to,
61 = i

/ (70)
=167 = |FjG’;| (11)
Simplifying (70) and (71) result in,
|G*] = Gal _ (72)
. 67 =16
(73)
N ’ And therefore,
G +]67] = 6T +]6z
(74)
That is,
166] _ [6s]
C (75)

The results obtained in (72), (73), (74) and (75) indicate the elementarity of the vector magnitudes G,

-

G™, G, G That is to say, in the four cases above, it is about the manifestation of the gravitational field
produced by a single graviton in four different ways.

5. On Graviton-Photon Relationship in a Material Medium

The above subquantum electro-gravitodynamics, descriptive of the graviton-photon relationship, is for
non-material environments, that is, in a vacuum, where the propagation speed of the fields is €. The concepts of
electrodynamics in a material medium will be transferred to those of subquantum electro-gravitodynamics in
order to achieve an extension in material medium, where propagation speed of fields is §, as it is defined in (4).

So, to begin with, the gravitational fields Gp and Gr are defined as,

p = €bg (76)

" (77)
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= H
E g
3 g 2 2
((a) Vacuum Enwronment) ((b) Material Medlum)
DQ
E
Photon ¥ .
Photon ¥ o i s
c GD
E GH
Behavior in a Vacuum Behavior in a Material Medium
3 = g = ™ - 3
Bs:_GE S Hy, = —s?G, S=£
55 €=z

g = CXB; 5?‘05 =5 L Eg = efg G, =G,
E, =—c*G; D, =Gy By=pd, Gs=ué,
5, = oG, o <€ A, =3, - .

— E—’E = x(-S) = x(S)

E, = Gx? i 9 peiic 6,25 g, Xy

a e X \ Dg = GpXS g

) x(-€) “-E) \ A
Gy = G xC s28, =G, %3 xS i) xS
g
c2Gy = G, Gy = 5xG,
N =k e~ ¥

Figure 1 | Subquantum Electro-Gravitodynamics: Vectorial representation and formalism of electric, magnetic and
gravitational fields interrelation, (a) in a vacuum and (b) in a material medium

Using (438) for a material medium, it can be put as,

W T ETE (78)

And, using H, and Gp according to the definitions given in (5) and (76), respectively, on (78) and applying (7),
we obtain,

Hg = —SZGD (79)

Using (46) for a material medium, we obtain,
N - 2 G

uek, = —Gp = €E, = T (80)
And, therefore, applying (2) and (77) in (80),

Dy = =Gy (81)
Using (47) in a material medium, we have to,

1B, = E"XB—“?;{

e 9 u (82)
Applying (2), (5) and (7) in (82), is achieved

Szﬁg = E'XH&T (83)
Using (49) in a material medium, we will obtain that

By — 3y 0B

u u (84)
Thus, by applying (5) and (77) in (84), we obtain,

H = S'XGH (85)
Usmg (50) for a material medium, we obtain,

L 665 = ,uG—B XS

€ Iz (86)
And, using (76) and (77) in (86),

s°Gp = GyX5 (87)
Using (51) for a material medium, we have to,

Gg

P .S'XEGE (88)
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And, using (76) and (77) in (88), it is achieved,

Gy = SxGp (89)
X _’Usi%ng (52) for a material medium,
€E, = €Gpxs (90)
Therefore, applying (2) and (76) in (90),
D, = G,xs (91)

6. Subquantum Electro-Gravitodinamics

Figure 1 graphically proposes a vector description of the fields that accompany the photon in a vacuum
environment or in a material medium, with the presence of gravitons. In addition, the vectorial equations that
represent the behavior of the photon and their fields in each environment, vacuum and material medium, are
indicated too as scheme of the subquantum electro-gravitodynamics developed.

Table 1 presents a formal summary of subquantum electro-gravitodynamics defined by the possible
interrelations between electric, magnetic and gravitational fields in a vacuum environment.

Table 2 presents a second formal summary of subquantum electro-gravitodynamics defined by the
possible interrelations between electric, magnetic and gravitational fields in a material media.

In both Tables 1 and 2, in each equation, the influence field has been considered as input and the
influenced field as output. The equations are expressed in differential and vector format.

Table 1 | Subquantum electro-gravitodynamics formalism in a vacuum

1 Output / Input— ﬁg §g GE 65
E, vp =~ . s 9B, . . 0G, E, = —c*Gy
g €o VXEH = *W XEQ =T
E, = OxB, E, = Gyx¢
B .- JE V.B, =0 B = —G; .o G,
g VxB, —'ugeua—tg g g xBy =——7-
B, = EHLC Bg = ‘XGB
7 c?
G I aE Gy = —B, V.G, =0 TS
E VxGp = _#"E”Ttg F 4 E VxGy = 3 =
oo cxEy Gy = GgxC
E -2
g Gp = —Ho&oE, N a8, .. a6 7. Gy = —
. ’ Hoco%y VxGy = #Ufo_y VxGy = 7.“060_5 V.-G HoP
dt at
_ Bgxc _ cxGg
B ) B 2

Table 2 | Subquantum electro-gravitodynamics formalism in a material medium

1 Output / Input— _D‘,J ﬁq GD GH
D V.D, =p . = aH .~ 96 D, =-G
g 9 _ g _ D (] H
VxD, = —He—~ VxD, = 9t
sxH Dg = GDX§
Dy = 52
= = =" = =
H, T = 07 B V.H, =0 H, = —Gps il = _r)GH
g t g at
H, =D x§ H, = $xGy
C . aD, - H V.G, =0 . s dGy
b VxG, —,ued—tg D= —s—g b VxGp = pe—=
sxDgy Gyxs
GD = SZ D SZ
G Gy =-D, . ol . . G, V.Cp=—p
i “ VxGy = usa—tg xGy = BT i
Hgxs Gy = 5xGy
GH = Sz
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VII.  Conclusions

Traditionally, the study of electromagnetic fields has been carried out without taking into account the
inevitable presence of gravitational fields. Graviton and photon are the mediating particles of the gravitational
and electromagnetic interaction, respectively, in principle independent of each other. However, comparing both
particles, it is observed that they have the same physical behavior in terms of:
They can be classified as NRP (Non Rest Particles), that is, they only exist by traveling at the speed of light.
They have infinite capacity for influence (range) with respect to the interaction in which they mediate, whose

1

intensities are proportional to rZ.

On the other hand, it is known that electromagnetic radiation moves to blue (blueshifted) or red
(redshifted) when it falls or leaves, respectively, a gravitational field (117, which is indicative of the influence of
gravitational interaction on the electromagnetic fields. Therefore, taking into account the compatibility of
characteristics between graviton and photon, in addition to the relationship of influence between their
interactions, it seems reasonable to think that gravitons as gravitational field carriers, can influence the internal

structure of the photon, varying the electric E and magnetic B fields that it carries. Since the photon is

electrically neutral, so that the fields E and B are affected by the surrounding gravitons, they must carry
subquantum influence of electric charge, on the one hand, and influence of magnetic color, on the other, but that
leave the photon after its intervention also in neutral state.

N . . : o e . 8
Considering the graviton as a particle with mass m,=1.909.10°Kg, it is estimated that 64.41.10%vq and

17 . . = . = .
19.31.107 v, gravitons are necessary to generate the magnetic fields B and electric fieldsE , respectively, to
obtain a photon of minimum energy at the frequency Yo.

A flow of gravitons é, understood as a certain discrete quantity of gravitons, when entering the internal
structure of a photon, influences the fields E and B of it, in the form of gravitational fields Gy and Ggip 5

vacuum, respectively. The field G provides electrical influence from the gravitons of type G*and GL, while the
—t

field G incorporates changes of magnetic color from the gravitons G and G,
Just as Maxwell's equations describe the relationship between fields E and B in classical electrodynamics, the

consideration of the fields Gr and Gz in a vacuum as an influence in the fields E and B allows us to propose new
equations that relate gravitational fields with electromagnetic fields. In addition, it is possible to describe formal

relationships between the gravitational fields Gr and Gz in a vacuum. In short, with this approach, we obtain a
set of descriptive equations of the graviton-photon interrelations, named here as “electro-gravitodynamics”,
applicable both in a vacuum and, with the appropriate considerations, in any material medium too.

The electro-gravitodynamics study performed in terms of fields, incorporates not only the interrelation
and influence between gravitational fields and electric and magnetic fields, but also, the proper relationship
between gravitational fields, thus justifying the possibility of generating photons from the interaction exclusive
among gravitons.
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Abstract

N owadays, the theories on the quantum behavior of the

particles have been touched to its fundamental
saturation point and showing the inability to explain
many existing paradoxes which are still unrevealed and
mysterious for instance quantum gravity, speed limit of
the light, quantum tunneling etc. It has been being a
requisite matter to reveal all those hidden mysteries for
understanding the quantum dynamic motion of the
universe. In this research the reason for the quantum
gravity generation and the effects have been theorized

and  estimated through several mathematical

During the lensing state

@ 11 Protons & 12 Neutrons @ 11 Electrons

computations. This theory imparts that the quantum
gravity is the result of the generated curvature in atomic

scale due to mutual disturbances in elementary particles.

Lensed atomic structure caused by orbital

bending.

This phenomena is named as electrolensing because it
causes a lensed like curvature in the electronic orbital

due to bending of the orbitals.
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1. . Introduction

The atoms are the hypothetical objects with the condensation of positive and negative charges by maintaining a proper stable
electrodynamics by neutralizing the charges of each other to attain the maximum stability [17. In an atom the protons are the
positively charged particles which are responsible for the creation of high electrostatic attraction towards the electrons those
revolute the nuclei having equal negative charges [2—47. The equal and opposite charges dominates each other and at that
situation the atoms are pertained to be a static (stable) in nature. However this concept clearly explains the interaction in
between the protons and the elementary particle electron. There are various supporting explanations for this stable
electrodynamics that, why the atom is stable under a suitable and fixed condition [5—87. Theory of light matter interaction
asserts that if a single photon can hit a single electron inside an atom then the energy of the photon will be transferred to the
electron through a scattering effect. This scattering can energize the electron and makes it sufficiently accelerated that it either
gets delocalized from that atom or gets pumped out into the vacuum [8—107. In metal due to the illumination of photon flux
the free electrons start to oscillate at a resonance frequency that exhibits a unique rhythm which becomes enough to absorb
the illuminated light energy. This phenomena makes the metals as a non-transparent medium of light. Although, if this same
experiment is performed at 0 K temperature with a very thin film then also the surface acts as a non-transparent medium. At
absolute zero kelvin temperature the electrons should practically not be free enough to exhibit such a comportment [11—157.
But still there has to be a certain mystery that always plays behind this phenomena. In semiconductors the resonance oscillation
of the atoms at the ambient temperature is well familiar to phonon. Due to the random longitudinal and transverse oscillation
of the atoms the incoming photons gate reflected, scattered and absorbed into the molecules. But if this same experiment is
performed at 0 K temperature then also the film becomes non-transparent.

Through the matter medium when the light passes generally it follows the quantum rules of light matter interaction for
instance absorption, scattering and other types of phenomena [15—207. All those phenomena results the decrement of the
photonic energy by lowering down their frequency. The frequency can only be reduced when the inelastic scattering occurs
during light matter interaction. But this phenomena is a very rare comparatively with other scattering phenomena and mostly

applicable when the high intensity beam of the photon is illuminated on the matter.

2. Introduction to standard atomic model and lensed view of atoms due to
electrodynamic interaction

2.1. The existing atomic view

This plot illustrates a general form of a single atom which consists of electrons, protons and the neutrons. The electrons
are the elementary negatively charged particles which occupies the outermost orbitals and used to revolute the nucleus that is
realized as protons and the massive neutrons only [20—267.
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Figure 1 | General view of two adjacent atoms

In order to exhibit an example considering a single Sodium atom, thereby from the existing quantum theory it has well
explained that the path of the electrons are elliptical while the classical physics considers as the circular. For the simplicity
purpose the orbitals of the electrons has designed as circular manner. This atom is very stable from this singular point of view
while there has no other adjacent atoms nearby. In the lattice if there has two contiguous Na atoms thereby with the presence
of two atoms then the lensing effect comes in role. The outer most electrons of the valance cell tries to split the current
electronic orbital through electrodynamic repulsion. The electrolensing explicates the creation of the curvature in the
electronic orbitals while they repels each other due to very close proximity. This atomic structure have been illustrated in

below figure 2.

2.2. Atomic structure in lensing state

During the lensing state

@ i Protons & 12 Neutrons @ 1 | Electrons

Figure 2 | Lensed view of the atomic orbitals due to electrodynamic interaction

The fig. 1 is a generalized preview of the atoms where the electrons, protons and the neutrons are located properly by
keeping an exact balance among them according to the existing theory. But in reality when two atoms are contiguous enough
at the high acceleration then the actual phenomena of the electronic orbital shifting occurs. The electrons get shifted from its
original orbital radius and it occupies a different energy state temporarily for a very fraction of seconds. This continuous
interaction among the electrons among the atoms stretch the space time fabric with a specific time interval. This starching is
very asymmetric in nature, because of the asymmetric time interval between the one to next electron and electron interaction.

This phenomena is not a rare instead it can be subjected to the very regular phenomena in the atomic scale.
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The deflection in between the electrons are the most responsible factors that creates this lensing effect. The linear
displacement due to this quantum lensing is only not the last point. It has also an impact to the existing space-time fabric.
Every instances in the universe are dynamically stable upon the dynamic invisible fabric of space & time. While any
disturbances occur in those elements of the universe ultimately that effects the space-time fabric. This fabric is very stretchable
according to the general theory of relativity that it can be bended, can be stretched, can be folded wrapped etc. The folding of
the space-time fabric justifies the theory of warm-hole creation, where the past-present-future is connected with a dimension
of energy. Every electronic orbital act as an elastic string which can be vibrated, can be stretched only by enforcing the
electrons externally. The orbitals are highly flexible that those could be expanded and shrunk. The electronic orbitals are very
elastic in nature because when the energy is subjected to the electrons that is lesser than its binding energy then instead of
jumping to an another orbital it simply pushes itself to a different location (virtual orbital) on the space-time fabric and returns
immediately within picoseconds by exhibiting its elastic nature. This random elasticity empires the oscillation phenomena on

space-time fabric.

3. Calculation for electrolensing and space time fabric stretching
phenomena

The quantum electrolensing causes the creation of waves in the space-time fabric. The predicted wavelength of the fabric
oscillation is equals to the effective occurred displacement by two electrons.
Each electron is vibrating continuously on its own axes and position. In this theory this is defined as quantum fluctuation. The
quantum fluctuation is mathematically denoted by,
S=qv
The notation ‘&’ explicates the quantum fluctuation and v defines the effective frequency. When the electron gets so closer to
the nucleus due to the presence of positive charge the fluctuation becomes maximum.
The built in potential to the electrons is assumed as V, therefore, the energy is defined as

E=qV

muv?

4V
_mv?
2
The balancing force due to centrifugal force is,

2
:g; r is defined as the current radius of the electronic orbit.

The energy is utilized by the electron during this revolution is given by,

2m 21w mv? 2mrmv?
IEZJL F'dXﬁ:Jb —7f'd :__77__

TE
mv?=—
21

The value replacement to the above equation results the following,

_TE
“angq

4amqV

E osi=—
rest— .
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Due to the lensing effect is the current orbital radius of the electron is 7, then the energy is given by,

9V, . . . .
E, :r—l; whereas, the E;, is defined as the lensed energy state. Where 47q is termed as the deflection coefficient denoted by
1

2
6=qv
Therefore, the point power of the electron is given by,

2 2
- _ **mv_mv_(u_h
By % Ep= 8% 7= T2 (1)

This above equation accurately justifies the value of point energy i.e. the absolute minimum quantum state energy.
_ _ 91 wh
El_El1+Ep_?+7 (2)
Therein the energy difference in between two electronic state (lensed and prior to lensed) is mathematically explained as,

12 )% wh
Ed:El'Erest:r_ I + > (n < r)
1
_ (Vi1 V) + wh

T 2

:B(rvl—rlv) + w_h (3)
T 2

Eq

When the electrons again will come back to the rest energy state after completing the lensing state, this is the energy which

will be released from both of the atoms at a time. Therefore, the total energy will be twice of the value,

29(rvy—-mV)
Eretease = 2Eq= —————+wh (4)

rry

If this equation is related with the general equation of quantum energy then it is formulated as,

29(rvy—r1V)

wh=hv
™y + release

_29(rV1-1V)
Vrelease= hrry

Here, u is the speed of the particle which is equals to VAg .. Therefore, the above equation is written as,

u  29(rvVy-rV)
AR.e_ hrry

+ v

A _ urry
Re™ 4qun)—1(rvy—r V) +urry

3.1 Obtained solution for 1,

r _4q(uh)_1(rV1—T1V) 1

+ rvu~
ARe T1

L vl
1 2Re v

o rVadq@h) Ty (6)

3.2. Obtained solution for r

T _ 4q(uh) "1V, -1V
L pvul= quh)™" (V1 -1 V)
lR.e T
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L -1
1 Vi 7ge rivu

r 7V rVaquh)~?! (7)
Assumed, the initial spacing between electrons is a, then the electrostatic repulsion in between those electrons is expressed as,
2

e

4meg a?

The energy becomes,

e2

4TEY A

This much energy is required to displace the electrons instantly from the original orbital location.
So, for one electron the required energy is written as,

e?

A'e:8n£0 a
This is the energy which is absorbed by the electron during the electron-electron deflection.
In the case of an ideal lensing situation, the radiated (released) energy should be same in value with the absorbed energy. That
means as much energy was absorbed and that much energy has been released by the relaxation process.
E4e=YEge where, y= f{Ag.)

e? hv

8meg a _AR.e

AR.e€?

Therefore, a=
8meg hv

e?  173623.755

a= =
hv
8meg (5— VR.e
0 (3 R‘e)

W =avg,=173623.755 m/sec (8)
This @ is named as the quantum resolution. The quantum resolution is subjected as a unique property for each and every

materials.

From the below diagram it is shown that, the amplitude of the quantum space time-fabric oscillation A is 2Ar-a. The stretching
occurs in the both side in opposite direction and that gives a formation of a curvature into the flat space-time fabric. The
amplitude or height of this curvature is mathematically given by A.

The below figure 3, is to illustrate the lensing phenomena with the proper displacement ratings.

Electron orbit after
lensing

Elactron orbit
befare lensing

Mucleus of 1st atom t position Nucleus of 2nd atom

tpqsitlu Generated holes (before  (after lensing)
{afterlensing) tnsi
Skitelgl
| 41 ?

Av X a

Figure 8 | Visualization of the electronic displacements

3.8.  Computation for the frequency of oscillation of the eletctrons
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The oscillation of the electron due to the lensing effect upon the space time fabric is compared to the simple harmonic motion
(SHM) which is mathematically well acquainted as,

1 k
Tonm

(9)

Whereas, in the quantum system the ‘k’ spring constant is defined by the following form.

2y, 2 2

m?vi?  mvy
k=——Xx—
h h
_mBv,t
=

This is the computed final value of Vk,

3

— mZv,?
V="t
Replacing the value of k in eq. 9, the final equation of the transition frequency is written as,

3
2v.2
1 m2vg

T on hml/z

1 mv;?

T2m h (10)

This is defining the transition frequency of the electron.

1
E=hv=— mv,?
21

In above equation m is the mass of the electron and vy is the transition speed in between two oscillatory states of the electron.

V. defines the speed of the electron movement from its rest point to the lensed orbital point.

If assumed, the electron transition takes place at the speed of light then,
2
E=hv="2
2n

The amplitude of the quantum space time fabric oscillation is A=2Ar-a.

1 mvg?
Rewriting the eq. v,=——=
g q- Vo= 7
1 mvg?
v =——
2t h

The inverse of the frequency simply provides the value of the time taken. Therefore, the time T is given by,

__2mh

mv;2

So, Ar=v; XT

_2mh

mvy

_2mh

p

Where v, # ¢
The amplitude of the space time fabric oscillation is mathematically expressed as,

A=2Ar-a
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__4mh 173623.755
p VRe

__4mh 173623.755

p vVt

4. Mathematical model of the wave structure of the space-time fabric
oscillation

In this context, the oscillatory nature of the atomic space time fabric has been theorized to reveal the accurate physical
importance of the wave nature of the fabric.

The well-known and famous Schrodinger wave equation is used primarily to derive all the wave related expressions.

The wave function is used and manipulated through the computed values energy and the amplitude of oscillation E and
A respectively.
o= Aei(kx—wt)
— Aei(px—Et)/h

This equation is further generalized as,

—Ae i(mv-,_—x—% mv;2t)/h

Where, m is the mass of electron, v; is the electro transition speed h is planch constant and x & t both are the space-time
coefficients.

By superimposing two different waves the resulting wave-function is expressed as,

P=P1%¢;

) 1 . 1
o= AlAzel(mvTxl_E mvfztl)/hel(mvfxz—ﬁ mv;2ty)/h

. 1 2
P= AlAZet(mvTAx 77 MV At)/h

This equation is now matured enough for explaining the wave comportment of the space-time fabric during electrolensing.

4., Conclusions

This investigation on the quantum electrodynamics reveals a special and novel phenomena that usually occurs in the
atomic orbitals named quantumelectrolensing. This theory unfolds the hidden mystery behind the quantum gravity and
explains that the quantum gravity is simply the result of the atomic space-time fabric bending due to the electron-electron
interaction. There could have many other types of possible interactions alike electron-proton, electron-positron etc. but the e
—e interaction plays the major responsibility in quantum gravity generations.
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Abstract

This paper explains a mysterious fact about Gravity which

has been discovered after 11 years of research. Gravity is not
the way Newton, Einstein or other physicists have thought
over the years. Just like a magnet attracts iron dust towards
itself, in the same way there is a mysterious object at the
core of every planet and star which attracts every object that
comes close to it. This paper explains about the nature of
that mysterious object in details. And moreover, the
attractive force of that mysterious object is what is normally
called as gravitational force. Further, this paper also explains
with some suitable pictures as to why stars over a large
range of distances revolve around their galaxy's center at
equal or increasing speed which is not similar to the orbital
velocities of planets. Scientists today are struggling enough
to explain this mystery with the help of some kind of
imaginary matter known as “Dark Matter” which they have
never found practically or detected experimentally. But this

Comparing a Spiral Galaxy as twisting
of the fabric of space.

paper completely explains everything even without the help
of “Dark Matter” and also includes proof about the
authenticity of the theory.
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1. Introduction

There are four fundamental forces of nature: Electromagnetic force, Strong force, Weak force and Gravitational force. Gravity is
the weakest of the four, approximately 10°® times weaker than the strong force, 10%¢ times weaker than the electromagnetic
force and 10% times weaker than the weak force. At the macroscopic scale, gravity is quite a dominant force but at the
microscopic scale there is no significant influence of it on the subatomic particles. There is no satisfying concept about gravity at
the subatomic scale, and a theory of gravity consistent with quantum mechanics, a quantum gravity theory is still under research
with no significant achievement. So, for decades gravity has been a big mystery for scientists and they have been trying to gather
as much information as possible regarding it. This research paper is about a new finding of the mystery of Gravity. Although,
macroscopically gravity is a dominant and easily understandable force but there are many natural phenomena where the modern
theory and concept of gravity fails and there is no satisfactory explanation about it. Like, for example the rotational/orbital
speeds of stars in galaxies do not follow the rules found in other orbital systems such as planets and moons in a solar system that
have most of their mass at the center. Stars revolve around their galaxy's center at equal or increasing speed over a large range
of distances. In contrast, the orbital velocities of planets in planetary systems and moons orbiting planets decline with distance.
Scientists predicted that there must be a kind of hypothetical matter known as the Dark Matter that envelops the galactic disc and
extends well beyond the edge of the visible galaxy and which accounts for the higher gravitational force and increase in the
movement of stars over a large range of distances from the galactic center. However, as a matter of fact Dark Matter has never
been detected experimentally and there is also no guarantee that it will ever be found practically. This paper explains some deep
hidden facts about the formation of galaxies which scientists haven’'t noticed for decades and also provides explanation with proof
for the higher rotational speeds of stars even without the help of Dark Matter. Also, many big questions about our universe have
been answered in this paper.

2. Manuscript

Gravity is a natural phenomenon by which all things with mass - including planets, stars, and galaxies - are brought toward one
another. Newton described gravity as a force which causes any two bodies to be attracted to each other, but Einstein described
gravity not as a force, but as a consequence of the curvature of space-time caused by the uneven distribution of mass. But after
years of thought and research it has been found that gravity is not the way Newton or Einstein has imagined, it has a big
mystery that remained hidden for a very long time. To understand about that mystery let us start with the absolute basic and
that is formation of a star. Let’s see what scientists say about the formation of a star.

According to leading physicists and scientists, “A star is formed when a large amount of gas (mostly hydrogen) starts to collapse in on
itself due to its gravitational attraction.”......But according to chemistry, it is not possible at all. Hydrogen exists in nature as H,
molecule in the form of gas. And if it is in the gaseous state then it will expand, H, molecules will move away from each other,
not come close to each other. This is the basic property of a gas [17. It can be argued that it is the gravitational force between H,
molecules that made them come close to each other. But if gravitational force between two H, molecules separated by a distance
of just 1 cm is calculated, then it turns out to be 7.485x107%° N, which is a force required to lift up 7.485x107° gram of weight
on earth, almost a negligible force and cannot be considered as an attractive force. Also, it can be argued that there are heavily
dense clouds in space called the nebulas, tons of hydrogen may be there. But still it is about a gas not any solid object. Gas
molecules cannot stick to each other because gas molecules are very loosely packed. It is the property of a gas. Moreover, in
everyday life, a lot of dense clouds can in the sky but they never form any spherical shaped small clouds in between them.
Scientists say that gravitational force is a very weak force, and a weak force cannot combine gas molecules together and form a
massive star. Moreover H, molecules never combine with each other on earth’s gravity even under high pressure, what more to
say about empty space where there is so less gravity and almost negligible pressure.
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Fig 1 | Quiet Corona and Upper Transition Region of the Sun (Photo credit- NASA/SDO)

The above picture fig 1, is a filtered photograph of our sun. It can be seen clearly that it is nearly a perfect sphere. Its equatorial
diameter and polar diameter differ by only 6.2 miles (10 km). The mean radius of the sun is 432,450 miles (696,000 kilometers),
which makes its diameter about 864,938 miles (1.392 million km). The circumference of the sun is about 2,713,406 miles
(4,366,813 km). The sun is mostly composed of the elements hydrogen (H) and helium (He). By mass the composition of the sun
is 75 percent hydrogen and 25 percent helium [27]. Various metals make up less than 0.1 percent of the mass of the sun. The
temperature of the sun’s surface is about 10,340 degrees Fahrenheit (5,726 degrees Celsius) and the temperature of the core can
reach more than 27 million degrees Fahrenheit (15 million degrees Celsius) which makes it the hottest celestial body of our solar
system. But, it seems impossible to imagine that hydrogen molecules somehow combine with each other due to their own
gravitational attraction and forms an extremely hot ball of fire just like our sun.

Let us understand how compressible hydrogen gas is. To exist as a liquid, H, must be cooled below hydrogen’s critical point of
33K. However, for hydrogen to be in a fully liquid state without boiling at atmospheric pressure, it needs to be cooled to 20.28 K
(-428.17 °F/-252.87 °C) [87]. Liquid hydrogen is typically used as a concentrated form of hydrogen storage fig 2. As in any gas,
storing it as liquid takes less space than storing it as a gas at normal temperature and pressure. However, the liquid density of
hydrogen is very low compared to other common fuels. The density of liquid hydrogen is only 70.99 g/L (at 20 K), a relative
density of just 0.07, so it is not a pure liquid [47]. And even with thermally insulated containers it is difficult to keep such a low
temperature, hydrogen gradually leaks away.

Fig 2 | Liquid Hydrogen fuel tank (Image Credit- Tiia Monto)

It is also possible to produce solid hydrogen. Solid hydrogen is the solid state of hydrogen, achieved by decreasing the
temperature below hydrogen’s melting point of 14.01 K (-259.14 °C). Solid hydrogen has a density of 0.086 g/cm?® making it one
of the lowest-density solids [5]. At low temperatures and at pressures up to around 400 Giga Pascals, hydrogen forms a series of
solid phases formed from discrete H, molecules. Phase I occur at low temperatures and pressures, and consist of a hexagonal
close-packed array of freely rotating H, molecules. Upon increasing the pressure at low temperature, a transition to Phase I is a

broken-symmetry structure in which the H, molecules are no longer able to rotate freely. If the pressure is further increased at
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low temperature, a Phase III is encountered at about 160 Giga Pascals. Upon increasing the temperature, a transition to a Phase
IV occurs at a temperature of a few hundred Kelvin at a range of pressures above 220 Giga Pascals [67][7].

We all know space is uniform. There cannot be a particular area where there is a very high pressure and very low temperature
and so hydrogen molecules were forced to combine with each other. If there were oxygen molecules then hydrogen molecules

would rather combine with oxygen molecules to form water (H,0). It is also not that simple but still just saying.

Again, physicists continue their statements- “As it contracts, the atoms of the gas collide with each other more and more frequently and at
greater and greater speeds — the gas heats up. Eventually, the gas will be so hot that when the hydrogen atoms collide they no longer bounce off
each other, but instead coalesce to form helium. The heat released in this reaction, which is like a controlled hydrogen bomb explosion, is what
makes the star shine. This additional heat also increases the pressure of the gas until it is sufficient to balance the gravitational attraction, and
the gas stops contracting. It is a bit like a balloon — there is a balance between the pressure of the air inside, which s trying to make the balloon
expand, and the tension in the rubber, which is trying to make the balloon smaller. Stars will remain stable like this for a long time, with heat
Srom the nuclear reactions balancing the gravitational attraction.”

Firstly, hydrogen gas requires very high pressure to contract. They will never contract due to their own gravitational force no
matter how many tons of hydrogen gas may be there in space.

Secondly, if'it is still assumed that hydrogen gas molecules may come close to each other due to their gravitational attraction and
also starts colliding with each other, then the molecules will acquire high kinetic energy, and due to increase in kinetic energy
they will acquire heat and immediately move away from each other avoiding their gravitational force, they will not come close
and stick to each other without any external high pressure. To understand how this happens, let us discuss about how particles
are arranged in the three states of matter.

Particles in a solid are tightly packed with each other, usually in a regular pattern. Particles in a liquid are close to each other but
no regular arrangement. And particles in a gas are well separated from each other with no regular arrangement and they move
freely at high speeds, fig 3.

Fig 3 | States of Matter (Image Credit- Yelod)

Let’s talk more about the properties of gases. Gases have no fixed shape and no fixed volume and lower density compared to
other states of matter. Particles have a lot of kinetic energy. Gases are easy to compress and they occupy far more space
compared to liquids and solids. They are expandable and they fill their containers. It can be assumed that the volume of a gas is
equal to the volume of its container. There is another characteristic property of a gas and that is the pressure the gas exerts on
its surroundings. The pressure of a gas becomes larger as more gas is added to the container [87. So these are all the properties
of gases.

So, firstly chemists say that gases expand and the particles of gases move freely at high speeds but then again physicists say that
gases contract and the particles of gases come close to each other due to their own gravitational force. The two facts cannot be
true at the same time, out of these two only one should be correct and the other should be completely false.

To understand the correct fact, let us talk about what we see in our everyday life. Normally we see gases expand, they move
freely at high speeds and they never contract due to their own gravitational force or form a spherically shaped dense region of
gas. So in the above case, if the first statement is correct then the second one should be false.

The process by which gases can be converted into liquid is called condensation. Many gases can be put into a liquid state at
normal atmospheric pressure by simple cooling. Condensation can also produce water droplets on the surface of soda cans or
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bottles of cold drinks. When warm air hits the cold surface, it reaches its dew point and condenses, this leaves droplets of water
on the bottles or cans. Scientists say that the regions where stars are formed are extremely cold regions. And because of such low
temperatures, gases bind together forming clumps of high densities. When the density reaches a certain point, a star is formed.

But one thing that should be noted is that it is not so simple that gas particles will bind together to form a high density region
without the application of pressure. On earth due to atmospheric pressure, gases form liquids at low temperatures even without
external pressure. But in space, there is no atmospheric pressure and without atmospheric pressure it is very difficult for a gas to
convert itself into a higher density state.

But still, let us think that due to very low temperature and gravitational force between the particles, gases have been converted
to higher density states in space. And that high density gas will have more gravitational force within them and because of which
they will attract more and more particles and get compressed. So the volume of the entire region will decrease. According to
Boyle’s law, the pressure of a given mass of a gas is inversely proportional to its volume.

Pa(1/V)

So as the volume of the region decreases, the pressure increases. And as the pressure increases, the temperature also increases.
Because according to Charles’ law of pressure, the pressure of a given mass of a gas is proportional to its absolute temperature.

PaT

Again, as the temperature increases, the volume of the gas also increases. Because according to Charles” law of volume, the
volume of a given mass of a gas is proportional to its absolute temperature.

VaT

So, we see that if the gas compresses because of gravitational force between them, the temperature increases and as the
temperature increases the volume of the gas again increases. Therefore the net work done is zero, nothing new has been done,
compression and then again expansion, everything remains the same.

Moreover, the square of the root mean square speed of the particles of a gas is directly proportional to its absolute temperature.
Vrms2 aT

So a slight increase in the temperature will cause the particles of the gas to separate from each other and they will run away with
much higher speeds. So practically, it is not possible for a gas to automatically compress and form a densely packed spherical
region, let alone be a star.

Thirdly, let us still assume that somehow hydrogen and also other gases compressed. Scientists say that the compressed
hydrogen gas will be so hot that it will start nuclear fusion process and hydrogen atoms will merge with each other to form
helium atoms. But nuclear fusion reaction does not start with a few degrees in temperature, more than 100 million Kelvin
temperature is needed to start fusion. Gravitational force between hydrogen molecules is very weak and do not have so much
strength that it will hold hydrogen molecules together at such high temperatures, hydrogen gas will explode like a bomb, it
cannot remain as a “controlled hydrogen bomb”. Let us ignore nuclear fusion, if a vessel containing hydrogen gas is heated up to
Just a few degrees, the vessel expands if it is flexible enough and if the vessel is not flexible enough then increase in temperature
continuously will result in an explosion, what more to say about the gravitational force between molecules. Yes, it can be argued
that a star has a lot of mass inside it for gravitational force to hold atoms or molecules together as gravitational force increases
with mass. But if the gravitational force between two bodies of mass 100 kg separated by a distance of just 1 cm apart is
calculated, then the answer comes out to be 6.67x1073 N, which is a force required to lift up a 0.667 gm of weight on earth, not
even 1 gm. So, it can be clearly seen that gravitational force is a very weak force.

If a bottle of compressed hydrogen gas or any other gas is taken in space and then open the lid of that bottle the gas molecules
will escape out of that bottle with very high speed because there is no outward pressure from space to stop them. Gravitational
force between individual hydrogen molecules is not sufficient enough to stop the gas from escaping the bottle.

Also, scientists predict that any electrical or magnetic disturbances between hydrogen molecules may have caused them to
collapse with each other. It means that as hydrogen is in Group 1 of the periodic table so it may have some metallic properties,
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and because of which there may be a kind of magnetic attraction between hydrogen molecules. For that let us study a research
about metallic hydrogen.

There was a thought among chemists to convert hydrogen gas into a solid metal. As hydrogen is in group 1 elements so
scientists thought it should have metallic properties. Eugene Wigner and Hillard Bell Huntingdon first proposed in 1935, that
under immense pressures a molecular hydrogen lattice will break apart into atomic hydrogen with electrons flowing freely
through the material. Both agreed this state would only reveal itself if hydrogen was placed under a pressure of at least 25 Giga
Pascal. Eugene Gregoryanz from the University of Edinburgh, UK along with his group conducted an experiment in a quest to
convert hydrogen gas into some solid or semi-solid form. He said that researchers have already hit pressures 10 times greater
than 25 G Pa but still there was no sign of hydrogen’s metallic state. Gregoryanz’s group was exploring hydrogen’s states at
room temperature by placing the gas between the flattened tips of two diamonds. The tips are slowly brought together in a
diamond anvil cell, with the cell temperature held at 300K. Using this method, the team has achieved reported pressures of up to
388 G Pa, but there was no sign of any solid metallic hydrogen [97[107].

Finally, Gregoryanz explains that at such high pressures, metallic hydrogen may only exist as a superfluid - an exotic,
frictionless state of matter. He further continues, “All of the superconductors that we know are solid ........ and all superfluids are
insulators, this liquid hydrogen would be a superconductor and superfluid at the same time—mnothing like this has ever been observed.”

But recently, for the first time, it was claimed that metallic hydrogen has been created by squeezing it at extremely high
pressures. Issac Silvera and Ranga Dias at Harvard University declared that they used the flattened tips of two synthetic
diamonds to squeeze solid hydrogen at low temperatures until the atoms were so packed that they started to share electrons. The
shared cloud of electrons indicated a transition into a metallic state, making the hydrogen shiny and electrically conductive. The
pair managed to turn hydrogen metallic at an extremely high pressure of 495 Giga Pascals, which is beyond the pressure of
Earth’s core that is 360 Giga Pascals [117][127]7]. But not every experiment has a happy ending.

Twenty-eight days after the paper was published, the sample of metallic hydrogen vanished. Issac Silvera expressed
disappointment, speculating that his precious sample had gotten lost or simply vaporized back into gas. But the most interesting
fact about this experiment is the amount of pressure applied which is 495 Giga Pascals. How it can be expected that hydrogen
may show some metallic properties or have some magnetic attraction between molecules in empty space where there is so less
pressurel!! Another important thing that should be noticed is that even at such extremely high pressures there is no gravitational attraction
between hydrogen molecules, what more to say about hydrogen in empty space.

Some great thinkers also say that it may the hydrogen bonding that has caused hydrogen molecules to stick to each other. But
hydrogen bonding only occurs in certain molecules containing hydrogen like water and also in some organic molecules like the
peptide bonds joining amino acids to form proteins, the bonds that hold the two strands of the double helix of DNA. Hydrogen
molecules themselves do not form hydrogen bond. Moreover we are talking about gravitational force, not about chemical
bonding.

So there is no way that hydrogen molecules will combine automatically with each other in empty space; not only hydrogen gas,
any gas cannot combine automatically in space to form a massive star, this is not the property of a gas. But still, if scientists
believe that hydrogen molecules combined with each other to form a massive star and also started a nuclear fusion process to
produce heat and light then there must be a totally different story!!

May be deep inside the darkness of space, an unknown, exceptional, mysterious, extremely attractive force initiated in a
particular region which compelled Hydrogen molecules present in that region to come close to each other and form a tightly
packed spherical cloud of gas just like iron powder gets attracted if a magnet is placed nearby fig 4, they are forced to come
closer. Without any magnetic force iron powder never comes close to each other automatically no matter how many kilograms of
powder may be there.
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Fig 4 | Ironpowder on Magnet (Image Credit- JanDerChemiker)

May be the core of each and every star, planet and even galaxy is not an ordinary core (Core is said to be the centre, it is a
region where the temperature and pressure are sufficient enough to ignite nuclear fusion). May be the core is made up of some type of
material that is not known to us till today or it is an invisible ‘touchless material’ that can never be detected by any material
detector, or it is not a material at all, may be it is an exceptional force generated from the fabric of space that has the ability to
attract matter towards itself. Dark core can be a suitable name for that mysterious object, dark in the sense that it is some
unknown, extraordinary, exceptional force that attracts every matter particle towards itself but remained unnoticeable for a long
time as it hides itself deep inside the darkness of space.

Every galaxy, every star and every planet must have a dark core inside. Our earth should also have a dark core exactly at its
centre and thanks to the attractive force of the dark core that we are standing on earth and not floating in space. What we call as
gravitational force of any planet is actually the attractive force of that dark core inside and the strength of gravitational
attraction is also decided by the power of the dark core. Stronger the force of the dark core, stronger will be the gravitational
force of that planet.

Now let’s talk about the atmosphere of planets. Not every planet in this universe has an atmosphere of different gases
surrounding it. It depends on how powerful the dark core is. If a planet has a powerful dark core inside, then it will have enough
attractive force within it to hold even gases on its surface. As many planets can hold gases, so they form an atmosphere on their
surface. But planets or moons of planets whose dark cores are not so powerful cannot hold gases and so do not form an
atmosphere. Our moon also has a weak dark core and so its gravitational force is not strong enough to hold atmosphere onto it.

But every planet which has an atmosphere does not mean that it can hold hydrogen gas. Hydrogen being the lightest element
easily escapes out in space and so it is not easy to hold as an atmospheric gas. To hold hydrogen gas on its surface a very
powerful dark core is required. Our earth does not have that powerful dark core to hold hydrogen gas on its atmosphere but
thankfully it can hold oxygen and water on its surface which is essential to sustain life. Planets like Jupiter which has a very
powerful dark core can even hold hydrogen gas on its atmosphere.

Sir Isaac Newton introduced the law of gravity which is also known as Newton’s law of universal gravitation. It states that every
particle attracts every other particle in the universe with a force that is directly proportional to the product of their masses and
inversely proportional to the square of the distance between their centres.

The equation for universal gravitation thus takes the form:

mq m:
Fo—2-2

r2

Where F'is the gravitational force acting between two objects, m, and m- are the masses of the objects, ris the distance between
the centers of their masses, and G is the gravitational constant.

But in everyday life such a phenomenon is not seen, like for example a big aeroplane never attracts a person standing nearby, or a
gigantic ship never attracts a small boat passing nearby or a train never attracts a passenger standing on the platform or a
massive hill never attracts a small bird flying above it or a huge building cannot attract even a small piece of paper. May be the
theory of gravity is partially true, may be only objects (like stars, planets and galaxies) which have that exceptional ‘dark core’
inside only attract objects towards it and others don’t. And, maybe this is the reason why objects inside a spaceship (which is far
away from earth’s gravitational field) are never attracted by the walls of that spaceship, instead it floats freely as if it has no
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gravitational force at all. May be this is the reason why sand, dust, small particles and even massive rocks and stones that are
kilometres long and wide float freely in space, they do not attract each other because they do not have that ‘dark core’” inside. And
even, if it is considered that masses attract each other due to their gravitational force, that force is not sufficient enough to
combine molecules of a gas like hydrogen and also start a nuclear fusion process.

Now, let’s predict the most possible theory for the formation of stars and galaxies. It is true that hydrogen and also other gases
and also particles were all densely spreader over a large area in space but they were not attracting each other. But then
something strange happened, a mysterious, unknown force initiated in that region of space, which forced particles and gases
including hydrogen to come close to each other just like a magnet attracts iron dust towards itself. As gases came closer and
closer they got compressed more and more and at one time became so hot that they started a nuclear fusion process, which
released tremendous amount of energy in the form of heat and light. The dark core inside became the centre of the star. Not only
one dark core originated, trillions of dark cores emerged from the darkness of space and therefore formed all the planets and
stars that is seen in our universe. Now, let us also predict about the birth of a solar system with the help of some diagrams.

Let’s look at the picture below. Consider that iron powder is speeded all over a white sheet fig 5. Imagine that the powder is
gases and dust particles speeded over a large area in space.

Fig 5 | Iron powder spreaded over a white sheet

Now, some spherical magnets of different sizes are placed on that white sheet fig 6. Let’s consider these magnets as ‘dark cores’
forcing dust and gases to come closer and combine with each other. Also, let’s consider the magnitude of attraction with respect
to the size of the magnets, the one which is bigger will have more attraction than the smaller ones. The magnet named ‘C’ has
the strongest attractive force and has the ability to move other magnets nearby.

ol

Fig 6 | Placing magnets of different sizes on the white sheet

So, the next thing that will happen is that iron powder will be attracted to all the magnets. The biggest magnet at the centre
named as ‘C’ will attract more iron powder than the other small magnets.

Now, suppose the central magnet ‘C’ starts rotating on its own axis (say clockwise) fig 7. The iron powder attached to its body
will also start rotating.
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Fig 7 | Rotation of the magnets

Again, due to its strong attraction, the other small magnets will also start revolving around it, and thus form a solar system.
Although, it looks very easy but practically it's not that simple. Let us see an example.

Earth revolves around the sun in an elliptical orbit, not in a complete circular motion. The revolution of earth around the sun
takes 865.26 days. The earth’s orbital path is not a perfect circle, instead it is an ellipse, which means that it is a slight oval in
shape. This creates areas where the earth is sometimes farther away from the sun than at other times. The perihelion is the point
in the orbit where it is nearest to its orbital focus. And aphelion is the point where it is farthest from its focus. Earth is about
147.1 million kilometres from the Sun at perihelion around January 3, and about 152.1 million kilometres at aphelion around July
4, a difference of about 5 million kilometres. Earth’s orbit has an eccentricity of 0.0167. Earth orbital speed averages about 30
km/sec. The orbital eccentricity of an astronomical object is a parameter that determines the amount by which its orbit around
another body deviates from a perfect circle. A value of 0 is a circular orbit, values between 0 and 1 form an elliptical orbit, 1 is a
parabolic escape orbit and greater than 1 is a hyperbola.

If gravitational force from the Sun alone would have been responsible for the revolution of planets, then planets should have
revolved around the Sun in a more circular orbit rather than an elliptical orbit just like a pebble attached to a string and rotated
by your fingers. Our earth also should have revolved in a circular manner around the Sun, but it is observed that our earth
revolves in an elliptical manner and importantly it has a farthest point called the aphelion and also a nearest point called the
perihelion from the Sun. So, it can be predicted that there must a ‘guidance path’, an invisible track to tell planets how to revolve
around the Sun, just like a train is guided by a railway track while moving. And therefore, planets never make any mistake for
they follow that invisible path set by nature.

Consider a train running on an elliptical railway track fig 8, the motion of the train will always be elliptical.

Fig 8 | Elliptical railway track and its movement around its own axis

Now imagine, if the railway track itself starts rotating in a clockwise or anti-clockwise direction, then the motion of the train will
be like the petals of a flower as shown above. Possibly, the same thing happens in case of Mercury’s orbit. Mercury revolves
around the Sun in an elliptical orbit, but it was noticed that the orientation of Mercury’s orbit was processing, like the figure
below fig 9.
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Mercury

Fig 9 | Perihelion precession of Mercury (Image Credit- Dhenry)

Not just Mercury, the elliptical orbits of all planets in the Solar System processes around the Sun. The above statement that
planets might follow invisible tracks and those tracks itself rotates slowly over time can be a possible explanation for the
‘precession’.

Now, let us understand about the formation of galaxies. The process behind formation of galaxies is a bit complicated. And here
again the dark core plays an important role. It can also be said as a ‘dark force’ because it may not be any kind of material
substance; it is a mysterious force that attracts matter towards itself. A very powerful dark core or dark force not only attracts
matter towards itself, it can even bend the fabric of space, and compel the space fabric (with all the stars present in that space
fabric) to move along with it. To understand everything, let us first look at some pictures.

The picture below is a white napkin with some black dots on it fig 10. Consider all the black dots as stars and the napkin as fabric
of space.

e - o

Fig 10 | A white napkin with some black dots on it

Now, a clip is placed exactly in the middle of the napkin fig 11. Consider this clip as the dark core or the dark force at the centre
of a galaxy.
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Fig 11 | A clip placed exactly in the middle of the napkin

Now, if the clip is rotated then the napkin along with all the black dots present there will also become twisted as shown in the
figure below fig 12.

Fig 12 | The whole napkin gets twisted as the clip rotates around its own axis

And the most important thing is if the clip is rotated further the whole napkin (space fabric) will start rotating with the clip
including dots (stars) closer to the centre and dots (stars) far away from the centre, near the edges. Now, if the clip is carefully
removed, then the picture will look like this below fig 13.

Fig 13 | Picture of the napkin after removing the clip

If the above picture is carefully compared with a spiral galaxy fig 14 then it appears quite the same.
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Fig 14| The Whirlpool Galaxy (Spiral Galaxy M51, NGC 5194) is a classic spiral galaxy located in the Canes Venatici constellation. (Image
Credit- NASA, ESA, S. Beckwith (STScl), and The Hubble Heritage Team STScI/AURA))

The spiral arms matches a lot with the folds created while twisting the napkin if the arrangement is carefully noticed. The spiral
arms of the galaxy are more circular because of the resistance that occurred while twisting the space fabric whereas the folds of
the napkin appear straight because there was no resistance while twisting it, also the dark core of the galaxy moved from its
position in the direction of rotation making the spiral arms a lot more circular. The powerful dark core or dark force situated
exactly at the centre of the galaxy bends and twists the whole fabric of space along with all the stars present in that space fabric
and as the dark core rotates the whole fabric of space also rotates along with it. This is the reason why stars over a large range of
distances revolve around their galaxy's centre at equal or increasing speed, fig. 15 which is not similar to the orbital velocities of
planets because orbital velocities of planets in planetary systems and moons orbiting planets decline with distance just like
orbital velocity of Mercury around the Sun is 47.36 km/s while orbital velocity of Neptune is only 5.43 km/s [187, [147]. This
phenomenon has been effectively researched by Vera Rubin, an astronomer at the Department of Terrestrial Magnetism at the
Carnegie Institution of Washington in the late 1960s and early 1970s. She worked with a sensitive spectrograph that could
measure the velocity curve of edge-on spiral galaxies to a greater degree of accuracy than had ever before been achieved.
Together with fellow staff-member Kent Ford, Rubin announced at a 1975 meeting of the American Astronomical Society the
discovery that most stars in spiral galaxies orbit at roughly the same speed [157, [167].

Observations
from starlight

Velocity
(km s-1)

10,000 20,000 30,000 40,000

Distance (light years)

Fig 15 | Rotation curve of spiral galaxy Messier 33 (Image Credit- Mario De Leo)

Scientists gave a lot of explanations for this. They said that there must be some kind of mysterious matter known as the “Dark
Matter” and a “dark matter halo” is a theoretical component of a galaxy that envelops the galactic disc and extends well beyond
the edge of the visible galaxy. They argue that without the presence of large amount of invisible mass throughout the galactic
disc, the rotational velocity of stars at large distances from the galactic centre would decrease, just as the orbital speeds of the
outer planets decrease with distance from the Sun. But, as discussed earlier everything can be explained in a very simple manner
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with the help of some suitable pictures and there is no requirement of so called “Dark Matter” to explain that. Also, as a matter of
fact “Dark Matter” has never been detected experimentally and there is also no guarantee that it will ever be found practically.

Moreover, there are proofs that the predicted theory is correct and which is explained further. If some pictures of spiral galaxies
are noticed carefully fig 16, then it can be seen that the centre of every spiral galaxy is bright.

Fig 16 | (Left) Galaxy Messier 101 (M101, also known as NGC 5457 (Credit-European Space Agency & NASA- Project Investigators for the
original Hubble data: K.D. Kuntz (GSFC), F. Bresolin (University of Hawaii), J. Trauger (JPL), J. Mould (NOAO), and Y.-H. Chu (University
of Illinois, Urbana)) (Right) Hubble view of barred spiral galaxy Messier 83 (Credit- NASA, ESA, and the Hubble Heritage Team
(STScI/AURA) Acknowledgement: William Blair (Johns Hopkins University))

This happens because the number of folds of the space fabric near the centre is more, also the density of stars and gases increases
as we move towards the centre. If a closer look is given to the napkin below fig 17, the same thing can be seen.

Fig 17 | Number of folds of the napkin near the centre is more compared to other areas

Now, the most important thing that should be discussed here is that the surface of a spiral galaxy is not like a flat disc, it is
actually corrugated. Let’s have a closer look at the surface of the napkin below fig 18, as it became twisted so the surface became
wavy or corrugated.
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Fig 18 | Wavy or corrugated surface of the napkin

In the same way, as the fabric of space becomes twisted around the centre of a spiral galaxy, therefore the surface also becomes
corrugated. Our milky way is also a spiral galaxy, and so the surface of the milky way is not flat, it is also corrugated, one layer
up-one layer down, again one layer up-one layer down. And this has been discovered in the year 2002, but no one had a proper
answer as to why it is corrugated.

In 2002, Heidi Newberg (Rensselaer Polytechnic Institute) and colleagues found several clumps in the density of stars at the
disk’s outermost edge, a clumpy structure now called the Monoceros Ring. Looking out along the disk with the galactic centre
behind us, the structure is seen 30,000 light years from the Sun, meaning it’s roughly 60,000 light years from the galactic centre.
(The Sun is about halfway between the galactic centre and the disk’s presumed edge).

Other astronomers later found another structure, called the Triangulum Andromeda Stream, beyond the Monoceros Ring. This
one seems to lie something like 80,000 light years from the galactic centre, beyond where we think the disk ends. Yan Xu (now of
the National Astronomical Observatories of China), Newberg, and colleagues have returned to the 2002 SDSS observations to
look at an additional hint of structure that didn’t seem to belong to either of these. The astronomers used stars” true magnitudes
to determine how far away the stars had to be in order to look as faint as they do (and accounting for all the dust between us and
them). Oddly, they found four separate structures: two of them the Monoceros and Triangulum Andromeda ones, plus two more
lying between us and Monoceros. The closest is about 6000 light years out from the Sun, with each subsequent structure lying
roughly 6000 light years beyond the previous one, almost like evenly spaced lumps fig 19 [177]. This shows that the surface of
our Milky Way galaxy is not flat but corrugated.

Monocess
R

TriAndromeda _
Ring

Fig 19 | Artist’s impression of Ripples in Milky way Galaxy (Image credit- Rensselaer Polytechnic Institute)
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This is an artist’s impression of how the ripples of our Milky way galaxy look like. As already explained before, these ripples are
caused because the fabric of space becomes wavy when it gets twisted by the dark core.

So far the discussion was only about spiral galaxies, now let’s discuss about some other type of galaxies. The basic idea is the
same; every galaxy has a dark core at its centre. If the dark core does not rotate on its own axis then an elliptical galaxy is
formed. The photograph below, fig 20, shows a picture of an elliptical galaxy.

Fig 20 | Elliptical galaxy NGC 1316 (Image Credit- NASA, ESA, and The Hubble Heritage Team (STScI/AURA))

Also, one thing that should be noted here is that if the dark core does not rotate, then it contracts the fabric of space. Therefore,
in an elliptical type galaxy the space fabric gets contracted around the centre. There may be a gigantic galaxy where there are
very few stars or no stars at all (only gases), still the few stars or gases will not fly away or escape out in empty space, they will
stay in that particular region because the dark core will contract the space fabric around it and also the strong attractive force of
it will not allow anything escape out from that region. One example of it is the Galaxy named Dragonfly 44, fig 21.

Fig 21 | Dragonfly 44 (Image Credit- Pieter van Dokkum, Roberto Abraham, Gemini Observatory/AURA)

This galaxy is about 300 million light years away from earth. This galaxy is very dim, it has very few stars. But when
astronomers were observing it, they noticed that these stars are not drifting apart, they were staying together. And interestingly,
this galaxy is about the size of our own galaxy, Milkyway. This proves that the dark core at the centre of this galaxy contracted

the fabric of space around it and therefore holding together those few stars and gases and not allowing them to move away from
that region.
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Now, if the dark core of a galaxy remains stable and motionless for a long time and then suddenly starts rotating then a barred
spiral galaxy will be formed fig 22.

Fig 22 | Barred spiral galaxy NGC 1300 (Image Credit- NASA, ESA, and The Hubble Heritage Team STScI/AURA))

The above picture is the galaxy NGC 1300, if a closer look is given then it can be seen that the middle portion is like an elliptical
galaxy and only the outer portion is spiral in nature, this happened because the dark core at the centre of this galaxy was stable
and motionless in the beginning, therefore it formed an elliptical galaxy but later on the dark core started rotating around its
own axis and so only the outer portion twisted to form a barred spiral galaxy.

Similarly, if the dark core of a galaxy rotates with various axis of rotation having different angles then a peculiar galaxy is
formed, fig 23.

Fig 23 | Peculiar galaxy NGC 3256 (Image Credit- NASA, ESA, the Hubble Heritage (ST'ScI/AURA)-ESA/Hubble Collaboration, and A. Evans (University of
Virginia, Charlottesville/NRAO/Stony Brook University))
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There are many other types of galaxies, but the basic principle remains the same. All galaxies have dark cores at their centres
and the rotation of the dark core determines whether the galaxy will be an elliptical galaxy or a spiral galaxy, also the size and
density of a galaxy depends on the attractive force of the dark core.

So, it can be seen how dark core plays a very important role in the formation of stars, planets and galaxies. But the story is not
yet over; dark core also plays an important role in the formation of different types of nebulas. A nebula is an interstellar cloud of
dust, hydrogen, helium and other ionized gases. Exactly, at the centre of each nebula, there is a dark core, which holds different
gases together and not letting them escape out of that region. The photograph below fig 24, is a ring nebula.

Fig 24 | Ring Nebula (Image Credit- The Hubble Heritage Team (AURA/STScI/NASA))

The dark core situated at the centre holds these gases together, gases near the centre are tightly packed, the density is more and
hence the temperature is high, blue light near the centre indicates high temperature but as we move away from the centre, the
density of the gases decreases and simultaneously the temperature also starts to decrease, the red light near the edges indicates
decrease in temperature. So these type of nebulas are formed when the dark core at the centre is not rotating. But if the dark core
rotates or rotated once then again it twists the fabric of space and nebulas like the Cats-eye nebula fig 25, are formed.

Fig 25 | Cat’s-eye nebula (Image Credit- X-ray: NASA/CXC/SAO; Optical: NASA/STScl)

The above image can be compared with a helix ribbon as shown below, fig 26.
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Fig 26 | Helix Ribbon (Image Credit — Trhuynh)

There are many other types of nebulas, but again the basic principle remains the same. Every nebula has a ‘dark core’ situated at
the centre, and thanks to that dark core that ionized gases and dust particles remain within a fixed region of space and are not
spreaded everywhere randomly.

So these are all about stars, planets and galaxies, till now only the names dark core or dark force have been mentioned but the
nature of it has not been described yet. Well, the true nature of the dark core cannot be explained properly since very little is
known about it. May be it is not any kind of material substance, may be it is a mysterious force generated from the fabric of space
that has the ability to contract the fabric of space with all the objects present in that fabric and if it is a material substance then it
should be a “touchless particle” that has the ability to attract matter particles but do not have the quality of “touch” and cannot be
detected by any material detector.

So, till now gravity is explained in length and also about the ‘dark core’ which is present exactly at the center of every star and
planet that pulls objects, particles and gases towards itself and that force is felt as gravitational force. But there is another thing
that a ‘dark core’ pulls, and that is nothing but the fabric of space. Near the surface of a star, a planet or a galaxy, the fabric of
space gets contracted and space becomes denser. This contraction and density of space depends on the strength of the ‘dark core’.
If the dark core inside is very strong and powerful like that of a galaxy, then the fabric of space will be highly contracted and
space will be very dense. On the other hand, if the dark core is not so powerful like that of a planet or a moon, then the fabric of
space will not be so much contracted and density of space will be low. To know how space contraction occur let’s have a look at
the picture below fig 27.
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Fig 27 | Representing contraction of the space fabric with the help of a napkin and a bottle cap

Consider this round bottle cap in the middle as a star and the white napkin as the fabric of space. As we come closer to the star,
space gets denser because the star continuously pulls the fabric of space towards itself and therefore gets contracted and it can
also be seen in the picture above that the number of folds increases as we move closer to the surface of the star. Any object that
occupies space will be affected by this contraction if it is inside that contracted space fabric. Infact, not just material objects,
anything that is related to speed, distance and time will be affected by the contraction of this space fabric. Light, for example,
which is not a material substance will also be affected because it is related to speed, distance and time. Unknowingly, scientists
have been watching space contraction for decades but never realized it. Well, it is nothing but gravitational lensing.

The true fact about Gravitational Lensing will be explained in details, but first we have to make sure that gravitational lensing is
not because of some Einstein’s General Relativity stuff, it is because of the contraction of space fabric around the surface of a star
or a galaxy, because of which space gets denser and the same principle known as refraction of light due to a denser medium is
applied here.

And moreover, light can never be affected by gravity; it is something against the law of nature. If a tennis ball is thrown with a
certain velocity and a certain angle with respect to the ground, it will form a parabolic path and fall back to the ground. But if a
beam of light is fired in a similar manner, it will go straight up and never fall down, and the path will form a straight line, not a
parabola. Again, if a coin is tossed in the air, it goes straight up with a high velocity but is slowed down gradually by gravity and
after reaching a certain point it falls back to the ground; the same thing should also happen in case of light if light is affected by
gravity, but it is seen that this is not the case because a laser beam fired towards a clear sky goes straight up and never comes
down. Even subatomic particles like electrons which have real mass are very little affected by gravity, what more to say about
light which is said to have no mass at all. Moreover, there are many stars that are nearly 100 times bigger than our sun so they
must have tremendous gravity but still light rays are easily coming out of their surfaces, travelling a long distance and reaching
our earth year after year, gravity isn’t stopping those light rays. So, common sense tells us that light is not affected by gravity;
therefore there is one option left for the distorted images of distant galaxies and that is nothing but refraction of light.

When a ray of light passes from a lighter medium to a denser medium it bends towards the normal, and this phenomenon is
known as refraction of light. Like for example, a ray of light bends when it passes from air (lighter medium) to water or glass
(denser medium) fig 28.
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Fig 28 | (Left) [Snell’s Law (Image Credit- Sawims, Oleg Alexandrov)]
(Right) [Refraction Photo (Image Credit- ajizai)]

The same thing happens near the surface of a star, fig 29.

Apparent position of
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Apparent position of Source

Fig 29 | Apparent position of light source due to the presence of a massive object in space

Let’s have a look at the picture of this bubble very caretully, fig 30.

Fig 30 | Bubble (Image Credit- Alexas_Fotos)
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Now, let us have a look at some real pictures of Gravitational Lensing, fig 31.

Fig 31 | (Left) HST-Smiling-Galaxy Cluster SDSS J1038+4849 (Credit- NASA/ESA Hubble Space Telescope), (Right) A Horseshoe Einstein Ring from Hubble
(Credit- ESA/Hubble & NASA)

There is a great deal of similarity between the two pictures. First let us consider the bubble fig 30, even though the background
is dark, still the bubble can be seen clearly, this is because light rays coming from a distance gets refracted and also reflected at
the surface of the bubble. This bubble is a water-bubble, the refractive index of water is 1.8383, which is more than air, so when
light rays travels from a lighter medium (air) to a denser medium (water) it bends, forming a beautiful sphere of different colors.
The same thing happens in case of gravitational lensing. The second photograph fig 31, shows a galaxy or cluster of galaxies and
the blue arcs that is seen around are actually images of galaxies far behind the cluster that are distorted because of the
contraction of space fabric around the clusters. Contraction of space fabric makes the region around the surface of a massive star
or a galaxy very dense and when light rays coming from a distant source passes through that region, it gets bent because of the
same principle known as refraction of light due to a denser medium. Therefore, the star or galaxy forms a spherical bubble or a
thick spherical lens around itself.

If it was possible to view the fabric of space, then around the surface of a galaxy or cluster of galaxies the space fabric would have
looked like a wave of water like the figure below, fig 32.

Fig 82 | Water Drop- Ripples of Water (Image Credit- Janekess)

Although the wave of water travels outward away from the center, but in case of space contraction the wave will appear as if it is
travelling inward towards the center because of the attraction of the dark core. If we notice carefully, the background image of
the writings get distorted or stretched because of the wave, in the same way the background images of galaxies get distorted in
case of gravitational lensing.
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Let us see one more picture of gravitational lensing where a clear distortion can be seen, fig 33.

Fig 83: | Gravitational lensing around the massive cluster of galaxies, Abell 68 (Credit- NASA and ESA)

It can be better said that a galaxy or cluster of galaxies surrounds itself a thick spherical lens of varying density which can form
multiple images of the same object. An example that can be given is “Einstein’s cross”, fig 34.

Fig 34 | Einstein cross (G2237 + 0305) (Credit- NASA, ESA, and STScI)

Light from a background quasar many billions of light years away is lensed by the presence of a massive galaxy to produce
multiple images of the quasar, just like multiple images can be formed through a lens of varying density. The spherical lens
consists of many layers of different densities, density increases as we move towards the center of a massive galaxy.

3. Conclusion

This paper tried to unlock every possible mystery about Gravity that remained hidden in the dark for a very long time. As a
conclusive statement, it can be said that stars, planets and galaxies are not formed suddenly, randomly, accidentally or by chance
simply by combination of gases and dust particles. They are formed only when there is a Rise of the Dark Force.
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