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Abstract

This research answers the knowledge gap regarding the explanation of the quantum jump of the
electron. This scientific paper aims to complete Einstein’s research regarding general relativity and
attempt to link general relativity to quantum laws.
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1. Introduction

This research was created for the purpose of answering questions about physics phenomena that
have not been answered. Such as explaining the phenomenon of the quantum jump of the electron
and the phenomenon of cumulative entanglement. What happens in the phenomenon of the quantum
jump of the electron is that when we give the electron energy, this energy causes the electron to move
from the energy level that it occupies to the higher energy level without crossing the distance between
the two orbits, which leads to the occurrence of the phenomenon of the quantum jump of the electron
(Svidzinsky et al., 2014) [1].

The role of this scientific paper is to provide a scientific explanation of how the quantum leap
occurs without crossing the distance between the orbits. The theory of quantum entanglement is a
connection between two quantum entangled particles. If one particle is observed, the other particle
is affected by it at the same moment. This is what Einstein objected to; because when the electron
traveled this distance in the same period of time, this would lead to the existence of a speed faster than
the speed of light. Einstein proved it in special relativity. The maximum speed in the universe is the
speed of light. Therefore, the phenomenon of quantum entanglement does not agree with Einstein’s
laws. After the validity of quantum laws was proven. There has become a conflict between the laws of
relativity that apply to the universe and the quantum laws that apply to atoms. This scientific paper
aims to resolve this conflict between the laws of relativity and quantum laws. By establishing a law
derived from the laws of relativity to apply to quantum laws. (Equation number 1).

This law in equation 1 is known as quantum relativity because it links the laws of relativity and
quantum theory. This law is derived from general relativity. The law works to explain the
phenomenon of the quantum leap and the phenomenon of quantum entanglement, as it explains that
when energy is given to the atom, the atom does not gain energy, but rather space-time gains that
energy. We will discuss the interpretation of this theory in detail later.

J The goal of this scientific research is to answer the explanation of the phenomenon of
quantum leap and quantum entanglement and to add some modifications in the Bohr model.

2. Equations

These laws want to explain the results of the final derivation process of this research and what
this research wants to prove.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202410.0352.v19
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 30 January 2026 d0i:10.20944/preprints202410.0352.v19

2 of 24
3
hx |(vy X vy)
Th(v, xv, ) = 8T X G XM X kg
. TH(,, xvg ) is the Hawking temperature for phase velocity and group velocity
8t G
G + il
M gap(vp)] guv(vp) 1 ( p) [Eeff (vp) * g“l‘(vlf)] )
8t G
G v eff
”V[gaﬁ("y)] gﬂv( g) 1 ( g) [Eeff(”y)‘ g“"(vg)]
8t G
G Ag ('VD ) eff
mv m\VDp 4w
[gaB(VDp)] 1 ( Dp) [Eeff (VD ) ga,;(vl)p)
Tlf is the

Where G represents the Einstein tensor for phase velocity,
lgap(op)] "V forp Y T (b, aap(o)

energy-momentum tensor of effective phase velocity, G,W[g (00)] represents the Einstein tensor for group
ap\Vg

represents the Einstein tensor for David’s wvelocity of the stationary phase,

velocity, Guv[g 5(v0p)]
Tef f

eff _ ‘
is the energy-momentum tensor of effective group velocit
[Eeff(Vg) 9aﬁ(”g)] 3y group Y,

is the energy-momentum tensor of effective David's velocity of the stationary phase
8 G
/| =——T
+ gﬂV(vlJ X vg) 1 (1.7,, % vg)z F‘V[Esqr(vvag), g,l/;(v,,xuy)]

o (o) 9e0t0m0)

2

Gty o )

2 _ 2 —
Esqr (1;,, xvg) - (m x 17,, X 'Ug) + (p)Z x (vpsx v“]) 'GEqu (vp va) - y(vp Xﬂg) Xm X (vll X ‘Iig)
T
G +4 X vy) = ————— T
KV [gap(vp x vg)] g‘w(vp Ug) 1 (vp x 'Ug)z Lid [Eeff(vpxyg) » 9ap(vp ng)]

2 2
Esz("vag) = (Mery X vy X Vg)" + (Pegs)” X (v, X V) , Eoff (v xvg) = ¥(vpxvg) X Mepy X (v, X )
J Esqr (v, xvg) s the special quantum relativity for phase velocity and group velocity, Eopr (y, x v,)

is the special quantum relativity of ef fective phase velocity and group velocity
8n(vp,)’ @)

'r (vop) + A () =
—— vp, vV v\V, v
AT

Ry g oo

1 sn(v,,)
R”v[gaﬁ(vp)] - ER[gaﬁ(vp)]gl»lv(vp) + Agﬂv(vp) - (aDQ) ’w[Esqr(vP) , gaﬁ(”p)]
1 8n(vg)
Ry V[gap(vg)] ER[g“”(v")]g”v(vg) +49,m(7) = (aDQ) [ sar(vg) ’ 9“/‘("3)]
J Where e represents the electron charge, v, is the Phase Velocity, v, is the Group Velocity,

apq David's Quantum Acceleration, k. is the Coulomb constant.
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. Zy it is (Impedance of free space ), Ny, is the David's quantum refractive index, vp,, is the
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What does the equation tell us?
1) The refractive index determines the medium in which the equation operates.

2) Planck’s refractive index is n = 1. This is known as the quantum vacuum medium (the quantum David
medium), meaning a real medium. Everything within the Planck medium is governed by Planck’s laws in a
medium of n=1.

3) Wherever relativity operates in this medium, its maximum value is the Planck value.

4) The universal gravitational constant and the speed of light will remain constants because they are
within a Planck medium (n = 1). This means that anything within a Planck medium obeys Planck’s constants.

5) Gravity will be a universal constant as long as it is within this medium. Therefore, when gravity is
applied to Planck’s constants, it produces an antigravity, just as antienerqy or quantum vacuum energy does,
because of the refractive index (n); this leads to a rebound.

6) Dark mass is formed as a result of this medium due to the presence of virtual particles.

7) These virtual particles are produced by dark energy, and a portion of dark energy can produce dark
mass, and dark mass can produce dark energy.

J The new equation will be known as general quantum relativity, and it defines the medium in which
it will operate. Each medium is defined by its refractive index, and all the equation does is follow the properties
of that medium.

J The classical general equation of relativism does not specify the medium in which it will operate;
therefore, singularity arises because it takes infinite values. However, if it operates within a quantum vacuum,
it obeys the laws of that medium; that is, that medium governs it. For example, if this medium has a refractive
index of 1, it is governed by Planck’s constants and cannot exceed them because the medium itself determines
them.

o A singularity will not occur because the curvature is Planck’s curvature, and the hole will not
completely evaporate because the temperature is Planck’s temperature. Therefore, the hole is a stable object (a
Planck point) that stores information, and this solves the Hawking radiation problem.

J The reversal occurs at the Planck point, resulting in multiple universes. This is because the reversal
occurs in two directions: a normal direction and an opposing direction, creating a universe in dark energy. The
other side represents the opposing dark energy.

J This explains how a rebound occurs in a medium where antigravity is formed or because the
ultimate values of Planck’s constants do not exceed the recoil event; for every action there is an equal and
opposite reaction because of the refractive index (n). This causes gravity at the Planck scale to cease and act as
antigravity, or quantum vacuum energy, due to the refractive index creating dark energy. The problem of the
cosmological constant is solved by the fact that it has become dark energy due to recoil. In this way, time does
not reach zero, but it allows the universe to expand again because the shortest time is the Planck time, and this
time occurs within the Planck point.

o Holography means that spacetime does not exceed the Planck length, Planck curvature, and Planck
volume. This prevents the formation of information exceeding the Planck limit; that is, the number of bits within
the volume and on its surface corresponds to the Planck length and volume.

o Virtual particles may be part of David’s quantum medium, or they may be virtual particles with
Planck mass, Planck density, and Planck volume —that is, they reach Planck constants. This may explain the
addition of a hidden mass known as dark mass.

. mCy = ihy*9, ¥

. mv, P = ihy*d, P

. mvgp = ithy*o,

. m\[v, X vy = ihy*d,p

Dirac quantitative equation
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This explains why Planck’s orbit appears in the equation.

Properties of a David Quantum Medium (n=1)

1) Within this medium, Planck’s constants are applied and are not exceeded

2) Virtual particles are part of this medium.

3) Infinite absolute values cannot be assumed within this medium because the maximum values attainable

are Planck'’s constants.

4) Virtual particles act as a hidden space because the refractive index of the medium is 1. They behave like
a glass test cup inside another glass test cup, with oil in between. Therefore, they are neglected and not
considered part of the medium; they are called a vacuum. This means that n=1 represents the disappearance of
molecules from the medium and does not represent a vacuum.

5) Another important characteristic of the medium is that it is a real medium.

6) This medium is the fundamental component of all other mediums; in other words, this medium
determines the stability of the force of four or five (if it exists in nature).

3. These Laws Have Been Modified from the Mix Planck Laws

J How quantum entanglement occurs?

What happens is that the electron connects to the other electron through space-time, as space-time acts like
a quantum tunnel that connects the two electrons. In this way, the electron does not penetrate the speed of light,
But in relation to large objects, you see that it has crossed the speed of light.

J This hypothesis was based on scientific foundations, the most important of which is:

1) the connection between relativity and quantum mechanics occurs via quantum entanglement and loop
gravitational entanglement.

2) quantum entanglement occurs by the contraction of space-time.

3) space-time contraction occurs by space-time absorbing energy.

4) the quantum jump of the electron occurs as a result of the contraction of space-time.

4. Derivation of Equations

Completing the derivation of the laws resulting from quantum relativity ( quantum world )
p=mxv=hxk

C_an
TaxZ
axCxZ axvpr axvng
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n n n
><axCxZ
=m _—
p n
xCanZ
=m
p n
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E,=pXCX
p=mXxC
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G(vp,) is the gravitational coefficient for David 's velocity of the stationary phase
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Egqr(vy,) 18 the special quantum relativity for David’s velocity of the stationary phase, KE g, (»,,) is the
quantum kinetic energy for David’s velocity of the stationary phase
This is derivation number 7
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My equations allow us to solve these problems:

J The singularity problem: Since n = 1 represents the David quantum medium in which
Planck’s laws operate, such as Planck density and Planck curvature, the material is not allowed to
be compressed beyond the Planck volume, and we conclude that singularities do not occur.
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J Solving the Big Bang problem: The equation assumes that if n = 1, meaning the refractive
index of the medium obeys Planck’s laws, then v, = v = c. In this case, the universe would have
Planck density, Planck volume, and Planck curvature. There would be no singularity at the moment
of the Big Bang due to a disturbance in the refractive index, causing n # 1. This led to the separation
of vy from v,,

i.e, Vp# V4. As aresult of this separation, matter that follows v_g emerged, and the radiation
that follows v, appeared.

(v,,)4 and (v;4 , any

slight change in the refractive index alters the gravitational force. We don’t need additional mass;
rather, this force is a result of the effect of the refractive index of v, and v, which alters the speed
and thus leads to an effect on gravity.

. Solving the Dark Energy Problem: Since the phase velocity v, is decoupled from the
group velocity v,. Since the phase velocity can exceed the speed of light depending on the medium
(vp# V), the expansion of the universe is the propagation of phase waves in a Planck medium.

. Solves the mystery of dark matter: Since the law depends on

Therefore, dark energy is the refractive index pressure resulting from the medium’s attempt to return
to n=1.

. Solving the information paradox: Since n=1 prevents singularity, information does not
disappear but is stored in vibrations within the Planck medium inside the Planck point (David’s
center), where singularity does not occur. It can escape through a disturbance in the refractive index,
forming Hawking radiation.

J Agreement with quantum mechanics, where spacetime is treated as a wave because it is
affected by the refractive index of v, and v, in the field equation.
G _8m G -
loasr o)l T 1 (5 g Y2 P Eear o) - 0o
R 'r (vp X vg) + 49, (v, X v,) 8m ¢ T
-= v v v V) =——
B [gap(op xvg)] ~ 2 19ap(vp x0g)| Ty Vp X V) T AGuoPp X Vo) =74 (v, x v,)° Y [Eqgr (v xvg) » 90 X )]
T = 71,[%”(”"”")] u + (v, x )
"V[ESGT(VpXVg)' gap(vvag)] p[Esqr(v,,va)] vy X v, "[E_wr(”vag), gu,;(vvag)] V[Esqr(vvag) ) gaB(”pXVg)] P9 P g
(vp x vg) = (0O)®
8r G
GuV[gaB(”p X vg)] +A9uV(vp x ”y) = TizTuv [Esqr(vvag) , guﬁ(”v x ”g)]
(vp x vy)

P | Esqr (v,xv,) ‘
Tm/ [Esqr (vpxvg) gaﬂ(vp X vg)] = (P [Esqr (uvag)] + %) u, [Esqr (vp xvg) 'gap(vp X vg)] u, [Esqr (vp xvg) gaﬁ(vp X vg)] + pgpv(vp Xvg

2 8Smatter [Esqr (vp xvg) * Gap(vp x "g)]

T =
Y [Eqqr (up xug) + 9us(vp X vg)| f_gg (o 70) 8g™ (v, X v,)
ap\Vp X Vg

r . g ; . .

B¥{Era oy - a8 %) is the energy-momentum tensor for phase velocity and group velocity

. _8m G eff
Mlgap(opxvg)l — 1 (vp x vg)z i [ngf(ﬂvag)' !luﬁ("px"g)]
1 8Tt G off
R’“’[yaﬂ("p xvg)] ER[”“K("PX"F)]g‘”(v” X vg) + Agu(vy X vy) = T(vp X vg)z Y [Eepr opxug) » 9an(px0)]
Ple |
eff eff (vp xvg)
= — +
BV [Eupp (o xg) » 9as(vp X vg)| (p[Eerf(v,,xug)] v, X v, ) PEert (v xvg) » 9ap(v,,ng)]u"[Ee”(v,,xvg). 9ap(vp xvg)] P (Vp X V)
(vp x vg) = (O)®
8m G
- ff
GMV[guB(vp x 179)] +AguV(”p x vg) -1 zT;v [Eeff(vvag) ’ gaﬁ(vp X ”g)]
(vp X vy)

Ee v, v,
T [EEff(VpXVg) » Gap(vp X ”9)] = (P [Eeff(vvag)] + %) w, [Eeff(vp xvg) » Gap(Vp X ”g)] u, [E of f(wp xvg) » ap(Vp X ”g)]

+pguv(”p X vg)
5Smm‘ter

eff 2 [Eeff (vpxvg) ’ Fap(vp % "y)]

T =
Y [Eagp (o xvg) » 9a8(wp X vg)] Gyl o) sg (v, X vg)
ap(Vp X Vg
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off . ) . . .
T Eurrtpns) - Seop )] is the energy-momentum tensor of effective phase velocity and group velocity
ZX CxXa nx C
Ve = n " T I xa

« is the fine-structure constant, Z is the number of protons, n is the energy level, C is the speed of light,
Velocity of an Electron in a Bohr Orbit
2 2
By vy xug) = (M X Vp X 0g)" + (Perg)” X (0 X Vg) / Eepr (v, xv,) = V(g xvg) X Mgy X (v X V)

1 1 v?
7 KEqkeeff(vvag) = (Y(vvag) -1 ) X mEIf X (Up X Ug) 4 Y(vvag) =1 +Evvay

v

Y(opxvg) = 2

1—
vp Xvg

Eotf (vyxvy) 19 the special quantum relativity of ef fective phase velocity and group velocity, KEqe ers (up,)
is the quantum kinetic energy of effective phase velocity and group velocity

E:qr(vpxyg) = (mx v, X yg)z + (p)? x (vp X vg) s KE e (v, xv,) = (y(vvag) - 1) X m X (vp X vg)
1 v

Yepxv) = T 7+ Esar(prng) = Voopxu) XX (0 X V) 1 Vopxwg) = 1455
1711], Xvg
Esqr (v, xv,) 18 the special quantum relativity for phase velocity and group velocity, KEge (1, xv,) 1S
the quantum kinetic energy for phase velocity and group velocity
Zypx Cxa nx C
9= n e Zypxa

a is the fine-structure constant, Zs is the Effective Nuclear Charge, n is the energy level, C is the speed of
light, Effective Group Velocity of the Electron, Effective phase Velocity of the Electron

Zeff XCXa nx C
Vg=—"— , Vpy=5———
n Zeff Xa
J a is the fine-structure constant, Z.s is the Effective Nuclear Charge, n is the energy
level, C is the speed of light, Effective Group Velocity of the Electron, Effective phase Velocity of the
Electron
G +A4 il G T
uv Iuv =7 Y, Tw
[gaﬁ(vp):l (Vp) 1 p [Esqr(vp) ’ g“ﬂ(vp)]
G +A4 sm G T
7% I =0 (vg) *uv
[gaﬁ(Vg)] (vg) 1 g Esqr(vp) '[Esqr(vg) , g“ﬂ(vg)]
74
Guv + AgyV(vD ) = TG("DP)T‘W
9B (vpy) ’ Esqr(, \» Jab(y, )
(vop) Dp
J G(y,) is the gravitational coefficient for Phase Velocity, vy, is the Phase Velocity , G is the

universal gravitational constant, Gy 18 the gravitational coefficient for Group Velocity, Gyp,) 18 the

gravitational coefficient for David's velocity of the stationary phase.
8n G

G + A =—————T
Iw(vp X vy) 1 (v, vg)z ﬂv[Esqr(vvag)' 9ap(vp x vg)]

HVgap(vp x vg)]

2

2
sqr (vp xvg) — (mxvl’ X vg) + (p)z X (vl’ X ‘Ug)  E

sqr (vp x vg)

:y(vvag)XmX(‘Up X ‘Ug)
n=1
8t G
RN R
E’?=(mx(€C)*)?*+ (pxC)? ,E=yxmx (C)>?
(Goo = KTy — A)

G,u, + Agm,

8nG

K=~ = 2.0766474428 x 10~
m
(Too) = ppc* = l—;’cz = 4.6329468659 x 10"
P
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8w
A= 7z = 9.6209972597 x 107° m~2
P

KTy, = 9.6209972597 x 1070 y~2
Goo = 9.6209972597 x 107° — 9.6209972597 X 107° = 0 m~?
Gll = 622 = 633 =P+ A

8nG 43
K= ek 2.0766474428 x 10~
Ty, = Tyy =T33 = P = ppc? = 46329468659 x 10113

(G = kT + 4)
8nG
kT; = C—4P = (2.0766474428 x 10™*3) x (4.6329468659 x 1013 ) = 9.6209972597 x 107° m~?

_8m _ 0, -2
A= 2z 9.6209972597 x 10°" m

P

Gy = 9.6209972597 x 107° + 9.6209972597 x 107° = 1.924199451946 x 107* m~2
Inthecaseof Gyo = 0, Hubble'slawisasfollows.

C2
H= |Gy~ 75925055644 x 10% 57!

2
Gii.c

5~ 8.64 x 1087 572

H=

Ry = — = 3.948531291 x 1073¢

c
H
Hubble horizon radius
t = 5.391246403 x 10~**
a(t) =1lp-eft =1, - 27-5925055644x10*%x5.391246403x10™** _ 9 £374718597 x 10~34
Scale Factor (a(t))

4

© = pp - (l—”) =3.9940512673 x 108°
,D pP a(t) .

Variable Energy Density (p(t))

1.Temporal Curvature (Zero Curvature Condition)

At the Planck scale, the temporal component of the Einstein tensor vanishes due to the exact
cancellation between energy density and the cosmological constant.

Formula: Gyg = kTgg — A =10

Physical Significance: This represents a state of “temporal flatness,” preventing the formation

of a singularity.

2. Spatial Curvature (Expansionary Curvature)

Unlike the temporal component, the spatial components involve the addition of vacuum energy
and material pressure, driving an explosive outward metric expansion.

Formula: G;; = kTj; + A = 1.92419 X 107! m™2

Physical Significance: This provides the geometric “push” required for the Big Bang, where the
curvature is purely directed into expanding the volume of space.

3. Expansion Dynamics (Hubble Parameter)

Inthecaseof Gy, = 0, Hubble'slawisasfollows.

Formula: H = ’gGii ~ 7.59 x 10%3 s71

Physical Significance: The universe doubles its size every ~ 107** seconds, marking the
highest possible frequency of cosmic expansion.

4. Scale Factor (a(t))

The evolution of the cosmic size over time follows an exponential growth curve due to the
constant energy density at the instant of Planck equilibrium.

Formula: a(t) = Ip - ef’
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5. Variable Energy Density (p(t))
As the scale factor a(t) increases, the energy density dilutes according to the Stefan-Boltzmann .

4
Formula p(t) = pp - (%)
Physical Significance: This dilution is what eventually breaks the Ggo = 0 equilibrium,
allowing gravity to reappear and matter to condense into stars and galaxies.
6. Refractive Index Evolution (n)
“Optical Rigidity” of spacetime is linked to the energy density.

KToo(t)

Formula: n(t) = A

4

n() = p/f,f) - (al(Pt)>

(v, #v,) = ¢?

n>1

Since the product of the two velocities is c?, relativity will shift to a Planck medium because the
result is c2. This occurs because there are two mediums: one interacts with the phase velocity and not
the group velocity due to the separation of the group velocity from the phase velocity. While the
other interacts with the group velocity and not the phase velocity due to the separation of the phase
velocity from the group velocity.

Guvlgpop)] + A9mr(V0) = N T [Er ) an(o)
8t G

Wlgup(vg) T A9m(V0) = (v,) T8 (0 ()]

So that the result of the two means equals 1 when we divide them together, in the case of the

G

equation that includes them.
8m G

+Ag(vy, X vy) =—

—T
ﬂv[gaﬂ(vp X v!])] 1 (vp X vg)z #v[Esqr (vp xvg) Haﬂ(”p x vg)]

In some media, such as Epsilon-Near-Zero (ENZ), this phenomenon occurs. It happens at a
plasma frequency that affects the phase velocity, making it faster than light, thus causing the resultant
Vp X Uy to be greater than c2.

These are some equations after removing the speed of light and putting in the phase speed. The
phase velocity was included because it became clear from the derivation, I made that from Einstein's
perspecve on the speed of light he was focusing on the speed of light in a vacuum and did not
consider other media such as water which affect the speed of light as Christian Huygens explained it
and therefore this had to be into account in the calculations.

J This will enable us to add the group velocity as a result of adding the phase velocity when

the speed of light is constant.
8t G eff

1
RnV[gaﬁ(,,p)] - ER[yap(vp)]gnv(vp) + Agnv(vp) = T(vp)4 Ty [Ee”(ﬂp) , Gap(@p))]

P
eff - Jerr
BV [Eerp(vy) + 9ap(p)] (p (Eer (o)) ()" )u“ (Eers o) - yuﬁ("p)]uv[Eeff("p) . 9ap(vp)] +P9,(vp)

. General quantitative relativity for phase velocity
8n G
eff

T(vg)4 " [Eeff(”y) . 9ap(vg)]

1
RMV[gaﬁ(,,g)] - ER[guﬂ(Vy)]gl‘V(vg) + Agnv(”y) =

eff p[Eeff(Vg)]

B et (vg) - 9“”(”9)] B p[Eeff(vg)] * (Vg)z uu[Eeff(Vy)’ gaﬂ(”y)]uv[EEII(Vg)’ 90!B(”g)] +Pgn(vs)
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. General quantitative relativity for group velocity
2 OSmattergup(wy)]

Tu"[yat?(vp)]= ~Goulon) 59" (v,)
ap\Vp

T [9 li("y)]
P00t(50)] " Fapyirg)  08(%)

2 8BS matter]

. General quantitative relativity for David's velocity of the stationary phase

-1
26M 26M
ds? = — (1 )(v )de? + <1 —ﬁ> dr? + r2dQ’
r

() Up

-1
26M 26M
ds? = —[1 - | (v,) dt? + (1 -] dr?+r2dQ?

(vg) r (vg)'r

, 26M , 26M \7
ds? = —(1—————|v, x vydt? +(1—-———| dr’+r%d0
Up ngT 'Up X'UgT

2. (Schwarzschild Metric)

2GMr 4GMar
ds?=—-{1-——— | (v, ) —————sin 9dtdgb+ dr +p%d0* + | r*+a® +

(v, 2( v, )
2GMr GMar 2GMa?
ds? = - (1 = ), )t "~ sin? 0 dtde +%dr2 +p2do? + (r2 +a?+ 7 S sin? 9) sin? 6 dep?

p*(vy) pz(vg) p*(vy)

2 2
ds? = — <1 - %) v, X vydt? — %sinz 0 dtd¢ + %drz +p2d6* + (rz +a%+ Fﬂ?&sinz 9) sin® 0 d¢?
14 g p g p q
p? =12+ a’cos’ @

2GMr
A=r?— >+ a*
Vp
2GMr
2

26Ma® L\
——sin® 0 |sin“0d¢
p*(vp )

L A=1%— 2

+a
v,)
2GMr

17', X vg

3.. (Kerr Metric)
26M GM 2
ds? :-(1 r- )( Yat Ly sin? 0 dede + 2 dr? + p2do?
p*( p) pz(vp)

26Mr — Q*)a?
+<r2+a2 +w

P (vp)

S s Ly

2GMr — Q?)a?
%sin2 0) sin? 0 d¢?
pz(vg )

A=r?— +a?

sin? 9) sin? 0 d¢?

2
in? 6 dedgp + %drz + p2do>

+<r2+a2+

, 2GMr — Q? ) 4GMar
ds?=—|1—-—————|v, X v,dt ~ o x v
f » g

2GMr — Q*)a?
(ziQ)sin2 6) sin? 6 d¢p?
P20, X v,

2
sin? 0 dtdg + %drz + p2d6?
+ <r2 +a®+

4. (Kerr — Newman Metric)
2GM

2

I _4
“ [Es"r(”g) » Gap (vg)]uu[Esqr(Vg) , 9ap(vg)] (vg )

n _ ) )

P [Esqr("g) ’ gaﬂ(vg)]p”[Esqr(vg) ’ guﬂ(”g)] i(m) % (v‘Q)

=+(m)?x v, X v
[Esqr(vp xvg) ’ ga,;(vp X vg)]pM[Esqr(vp x vg) gaﬁ(vp X Vg)] ( 14 )
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5. (Schwarzschild Radius)

At
At = ——
| _26M
( VUp )T
At
At =
| _26M
(vg) r
At
At' =

2GM
1— 277
v, X vgr

At At

14 of 24

At

1—”—22
\/ (vp)

6. (Gravitational Time Dilation)
1
Z=—-1
1— ZGM2
(vp)r
1
Z=——1
1— ZGIVI2
(vg )'r
1
z=— -1
1 2GM
T, X vgr

7. (Gravitational Redshift)

4GM D
E =
(vp )2 D..Ds
] AGM D
E ==
(vg )2 D1.Ds
| 46M Dy
7 |v, x v,D,Ds

JI‘(vg Y JI

va’U

2
g

8. (Einstein Ring or Gravitational Lensing Angle)

a 3p a? 3

+

(a>2 86 k(v )’ L A, )

a 3 P~
ut u
[Esqr(vp) ! gaﬁ(vp)] ”[Esqr(vp) ’ gaﬁ(vp)

u
p [Esqr(vp) ’ gaﬁ(vp)]pu[Esqr(vp) ’ gaﬁ(vl’)
u
| sartop xvg) + 9ap(op xvg)|PH |Esar(op xvg) + 9as(vp X vg)

a? 3 )
]:i(vp)

] = £(m)* x (vp )2

(a)z 8nG kv, X vy Av, X v,

]=i(m)zx v, X v,
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(9)2 _s8nG k(vg )2 + A(vy )2

a 3 p a? 3
9. (Friedmann Equation)
6mtGM
Aw = —F—
(v,) a(l—e?)
enGM
Aw = >
(vg) a(l—e?)
_ 6mGM
Aw = v, X vya(l—e?)
6mGM
Ap = 5 »
(v,) a(l—e?)
6mGM
Ap = 5
(vy ) a(l—e?)
6mGM
Ap =

vy, X vga(l —e?)
A is the additional precession per orbit.
10. (Perihelion Precession of Mercury)

8t G
Cuv|gap(vp)] + 49,0 (vp) = TWTFV [Esqr(vp) ' gaﬂ(”p)]
p

Ty [E sqr(vy) » YJap (”p)] = <p [E Sqr(”p)] + %) u, [E sqr(vy) + Yap (Vp)] uy, [E sqr(vy) » Yap (v,,)] +P9w ("p)

. General quantitative relativity for phase velocity

8t G
Guv|gap(vy)] + Agum(vy) = 1 W Tyy [Esqr(Vg) » Yap (vg)]
9

Tuv [Esqr(vy) , gaﬁ(vg)] = (p [Esqr(ug)] + %) u, [Esqr(vg) , gaﬁ(vg)] u, [Esqr(vg) , gaﬁ(vg)] + pguv(vg)

. General quantitative relativity for group velocity
T o) = [72 6&;?:[(?;”)]
Yy ap(vp) P
Teff _ 2 Ssmatter[gaﬂ(vg )]

H [gap(vg)] f_gg (o) 59" (vy)
apl Vg
eff

W (gas(v0)] is the energy-momentum tensor of effective group velocity gqp(v,)
ap\Vg

J The electron generates a constant field while rotating around the nucleus, but when it
gains energy, it generates a changing field. This explains why it has a torque resulting from the energy
during the experiment. Therefore, if the electron is observed in its normal state without being excited,
the electron will behave as a particle, and if it is excited, it will behave as a wave.

. The Mdéssbauer effect proved that general relativity is true. Relativity explains that the
fastest speed is the speed of light. However, if the Mossbauer effect differs depending on the medium
it is in, due to the refractive index, then relativity will differ.

J Metal-organic frameworks (MOFs) can trap molecules like water inside them. What if
they were modified to trap electrons to provide electricity, neutrinos, nuclei, neutrons, or antimatter?

This would ensure they exist to work on.
8t G

G’W[guﬁ(”p)] * Aguv(vp) B T ( Vp)4 T#V[Esqr(w) ’ g“!‘(vp)]
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8t G

1
R‘w[gaﬁ("p)] - ER[gaﬁ(vp)]gllv(vp) + Agﬂv(vp) = 1 (vp)‘l- Tﬂv[Equ(Vp) , g,,[;(vp)]

Pl gr(up)

sqr(vp)

T = e +

‘W[ES‘V("P) ’ yap("p)] (p[Esqr("P)] (Vll)z )u#[Esqr(vp) ’ gﬂﬁ(”p)]uv[Esqr(up) ’ 9“!‘(”1’)] pg‘w(vp)

. General quantitative relativity for phase velocity
8t G

Gl qpog)) * A9 (V) = 0)" " [Esrieg) - 50000
Ry, - 1R[ (@ )]guV(” )+ Agm(” ) = S_ELT#V
l9ap(v)] ~ 2" 19as(vg g T ()t P Beartg) - e

p[ESqT(”g) ]

Ty Egar(og) Hap(vg)] = P[Esqr(yg)] + _(vg)z u#[Esqr(vg) ' gaﬂ(vg)]uv[Esqr(ug) ' !lap(”g)] + pgnv(vg)

. General quantitative relativity for group velocity
8t G
+ A9, (vop) = 1 e,
ooy o
1 8t G
R"v[yaﬁ(vnp)] - ER[g“ﬁ(”Dl’)]g"v(vn") +49,(vop) = 1 (va)4 ”V[E ar(vpp) ’ 9ap(vDp)
sqr\ v, 14

G”v [gaB(VDp)]

[eertan

b e |u uy + PGy (Vp)
Fratoon | @on)" ) st 5e5Co0] - sentonn] T

T,

sqr(va) » Jap ("Dp)

. General quantitative relativity for David's velocity of the stationary phase
J This equation represents a new perspective in terms of adopting the refractive index n =1, which
represents the maximum value for numerical values, namely Planck values, thus preventing access to infinite
values.
J g m,(vp) , g m,(vg) depends on the phase speed and the group speed
1

C=—e—
v Ho X &
1
= v Ho X &
1

v, =

g v Ho X &

gy Vacuum permittivity, u, Vacuum permeability
G A _8r G T
Wigepto) T A9 (P0) = G5 T 50

R 1 R A _Bm T
MV gap(vp)] B E [g”‘ﬁ(vl’)]g“v(vp) + g”v(vp) - T(C)4 V] gap(vp)]

_ PiE)
T gupo)] = (o ©)? )"ﬂ[gu,,(v,,)l"vuaﬁ(vp)] +PGur(vp)

E2=(mx(€C)>)?*+(px0C)?* , E=yxmx(C)?

. General quantitative relativity for phase velocity
8w G

Gl o))+ A9 (V) = 08 T gy

R 1 R A _8m T
" (gap(vg)] ~ 2 ["“ﬁ(”ﬂ)]g“"(v" )+ 49,u(v) = 1 (O " laap(vg)]

_ PiE)
T guplog)] = (” (1% (o2 )uﬂ[yap(vg)]uv[gaﬁ("y)] + PG (vg)

E2=(mx(€C)>)?*+(pxC)?, E=yxmx(C)?
° General quantitative relativity for group velocity
G + 49, (vp,) = 8r G o
" gap(opy)] T 19w \PPp) = g (©)* " lgap(vnp)]
1 8T G
R ap(ong)) ~ 2 Rlsastwon) 9 (V0) + 49,0 (V0) = 057 Ty

- Ldia)
T (g pomp)] = (”[“ o2 )“ﬂ[gaa(vnp)]“vw(vop)l + P (Vop)

E?=(mx(€C))*+(PxC? , E=yxmx(C)?

(] General quantitative relativity for David's velocity of the stationary phase
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G +4 8 G s
1 gupop)) T AT (V0p) = T O [9ap(vny)]
1 8t G
_ eff
R o)) ~ 2 Rl o) 9er(V0p) + 49,0 (V0p) = 53 T (g, (o)

eff _ P(E]
T [9ap(op)] — (p[E] + (©)? )u”[yap(vnp)]uv[galf("vp)] + pg’"'(vup)

E?=(mx(C)>)?*+(px0)?* |, E=yxmx(C)?
. General quantitative relativity of effective David's velocity of the stationary phase
5. Method

My name is Ahmed. I have made a theoretical derivation of the equation of general relativity
as explained in this research for the purpose of obtaining an equation that can be applied within the
quantum world so that it describes the movement of the electron during the quantum jump in the
Bohr model. After that, the researcher Samira reviewed the research and verified it, and then she
worked on applying this theory to the = movement of the electron during the occurrence of the
quantum leap, using previous research and matching it with the results of this equation to determine
its validity.

J This part of the research will explain the spectrum of the hydrogen atom in a new way,
as the results presented in these tables from previous research match the results extracted from the
equation, and this is consistent with the validity of this equation. Because the new equation is
consistent with the photon energy equation. We will discuss that part of the research in the results
and discussion.

. .Table 5 shows the measurement results tested.[3] (Nanni, 2015)

Table 5. it represents the theoretical and experimental value of the hydrogen atom. Using the photon

energy law mentioned above, this table.

¢ 1 4,1 1
ME=Eu-B=hy - 7=5(m )

The way toward the quantum mechanics was definitely opened! The calculated wavelength values

vs the experimental ones are listed in table

Spectral Line Experimental Value Theoretical Value
[R— (nm) (nm)
An’=2, n=1) 1215 122.0
An’=3,n=1) 1025 103.0
Mn'=4, n=1) 97.2 97.3
Mn’=2, n=3) 656.1 656.3
Mn’=2, n=4) 486.0 486.1
A(n’=3, n=4) 1874.6 1875.0

My scientific research explains how the universe initially expanded so quickly that the change
in phase velocity from the speed of light led to this expansion in spacetime. Since I put the phase
velocity in place of the speed of light in general relativity because of the derivative I did, and this
equation will be known as general quantum relativity, then this means that the speed of light was
moving differently, and this will lead to spacetime being affected by different media, as my equations
show, so the universe was initially expanding, and then inflation occurred as a result of the phase
velocity differing from the speed of light, which led to the expansion of spacetime faster than light,
and this led to homogeneity in the cosmic background.
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Figure 1. Bohr hydrogen atomic model incorporating de Broglie’s .[4] (Jordan, 2024).

This drawing, taken from previous research, shows how the quantum leap occurs through
interference, as my equation showed. When interference occurs between the orbit occupied by the electron and
the energy level higher than the electron’s orbit, it occurs in the form of wave interference of this type as
a result of a contraction in the fabric of space-time. The black circle represents the orbit occupied by the electron,
while the red color represents how interference  occurs from the orbit higher to the orbit occupied by the
electron in the form of wave interference. In other words, the upper level works to contract, forming a wave
equal to the same wave as the level occupied by the electron through the de Broglie equation. n x A =21 xr

. If we make the electron quantum entangled in particle accelerators, then if we make one of these
electrons be in a short line and the other be in a long line, when one approaches the speed of light, the other must
exceed the speed of light. In other words, the two entangled bodies are in two dimensions, that is, different
dimensions, and this happens as a result, a distortion of space-time, which makes during the measurement that
the speed is breached, but in reality it does not exceed the speed. This is the same idea as the distortion of the
orbits that I explained. Because it is assumed that the electron does not move from its position, however, a
distortion occurs in the orbit with the highest energy, and it forms a wave similar to the orbit occupied by the
electron, according to De Broglie’s laws. This occurs through the distortion of space-time as a result of the
increase in energy.

Gy + MGy = G x4 (i)
Anmxe AE, "

Because the equation connects more than one equation into a single equation. As

8t X G
Guv+Ag;w =T uv
AE. = h, X C
" AnmXe

nXA=2mXrn
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Figure 2. The observed emission line spectrum of atomic hydrogen in chapter 2 atoms.[5] (Manini, 2020).

The 4 lowest-energy series of spectral lines of atomic hydrogen

name lower n lowest energy [eV] max encﬁy [eV] ‘ spectral region
Lyman series | 10.2 13.6 uv

2 1.89 3.40 Visible-UV
Paschen series 3 0.66 1.51 IR

4 0.31 0.85 IR

Balmer series

Brackett series

. Table (6) shows the measurement results of one of the previous researches related to the
spectrum of the hydrogen atom in chapter 2 atoms.[5] (Manini, 2020)

. This shape is a result of the fact that the electron, after a quantum leap occurred as a result of an
interference between the orbital that it occupies and the energy level above it, was in an unstable state. Therefore,
when the highest level of energy returns to its position, it releases energy in the form of spectral lines. These
lines are determined according to the amount of energy, as shown in the picture.

6. Results Obtained

This scientific research aims to prove a theory by comparing the practical results of this theory
with the original results and making the comparison in a table. We will discuss that here .

My theory is based on introducing the curvature of spacetime into the equation, but quantum
mechanics shows that it is not affected by gravity. How to interact with the curvature of spacetime
has not yet been proven. As a result, my equations show a way to conduct an experiment that enables
direct interaction with the curvature of spacetime. Therefore, this experiment practically proves that
quantum mechanics made a mistake in its concept when it showed gravity does not interact with it.
How to conduct an experimental experiment to prove the validity of my equations

Steps to conduct the experiment

1) The place where the experiment will take place must be chosen, and it must be at a high
altitude, such as Mount Everest because the higher the altitude, the less gravity.

2) The experiment is about creating a quantum leap for the electron so that we can know the
emission lines that represent the fingerprint of the element and compare them at different heights.
Let us take the example of the hydrogen atom. After knowing the choice of the element, the device
that will measure the spectral lines of the element must be taken to Mount Everest, where the
experiment will be conducted.
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3) We will excite the element keeping all elements constant as energy and the comparison will
be between wavelength and curvature of spacetime. The first measurement is at the bottom of the
mountain, that is, before climbing the mountain first. Then we measure in the middle of the
mountain, then we test at the top of the mountain and compare the atomic spectra. If my theoretical
results are correct, there will be skewing of the spectral lines at different heights due to distortion of
the fabric of space-time.

4) If we measure atomic spectra, we also measure the Zeeman, Stark, and magneto-stark effects
separately.

J The reason they were not previously able to measure the curvature of space-time is
because my equations show that the effect of energy and wavelength when measured as two
variables will cancel each other out, so space-time will not be affected.

. Gravitational Effect on Atomic Energy Levels

Objective: Measure the effect of gravity on atomic energy levels

Equipment:

¢ A gas sample (e.g., hydrogen or cesium) in a vacuum chamber.

* A laser to excite electrons at specific energy levels.

* A high-precision spectrometer.

¢ A variable gravitational field (e.g., using aircraft simulating microgravity).

Procedure:

.1 Measure the atomic spectrum in a normal gravitational environment.

.2 Measure the spectrum in a reduced-gravity environment (e.g., during parabolic flights).

.3 Compare the energy levels and emission lines.

Expected Outcome:

o If the spectrum shifts at different gravitational strengths, it indicates that gravity affects atomic
energy levels

. My equations clearly show that if proven in practical experiments, it indicates that the
gravitational constant G is not a cosmic constant in quantum mechanics, but is affected by the
wavelength and the energy difference, that is, it is variable. In other words, gravity is not an absolute
quantity, but rather the quantum state is influenced by me. For this reason, quantum mechanics is

not related to general relativity.

J My equations explain the effect (magnetic attraction) and Bayfield-Brown effect My
equations confirm the effect of electromagnetism on gravity.
. Well, with these experiments, the Pound-Rebecca experiments, also known as
gravitational redshift, will prove what the equation tells you.
_ 8 X G _ —-43
G, +Agy — Ty = = 2.0766474428 x 10 (16)
E,=E; - E,
AE —13.605693099 eV < (2)2 (2)? )
" 1 (n2)?  (ny)?
2m) x (W x4 (ly)
G + A = (@m)° x (1) ) T,
(Anm x €)% X (ug X &)? (4E,)®
ot de = (2m)% x (1.0545718 x 10734)* x 4 (1.616255011 x 10735)2
w F 4Gy = (Anm x e)® x (4w x 10~7 x 8.854187813 x 10~12)2 (4E,)5 e
G+ A _ 6.4231253544 X 10717 1 T
w T 4G = (Anm x e)s (AE,)5 ™
6.4231253544 x 1071¢7 1
(AE,)° =
(Anm x e)® G + A9y — Ty
6.4231253544 x 1071¢7 1
(AEn)S =
(Anm x e)3 2.0766474428 x 10~*3
(A nm)s = 3.0930261448 x 107124
= (AE, X e)5
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3.0930261448 x 10724
(—13.605693099 ev % ( 2)?* (2)? ) % e)
1 (n2)*  (ny)?
3.0930261448 x 107124
(—13.605693099 eV ( (2)? _ (2)?
1 (n2)?  (ny)?
A =656.11227252 nm
J This example of a hydrogen atom in the Balmer series.
ax WPx@mP ()

(ko X £9)* x (Anm )° x (€)? (AE,)°
hyXC _ 1239.8419637 eVnm

A A

(Anm)s =

5

Anm=>5

5

) X 1.60217662 X 10_19)

G + Agyy =

AE, =

Photon energy equation.
ax WPxem®  (lg)"

9 _
(AE,)" = (Hox£0)4x(Anm)?%x(e)°  Guy+Agyy MY
Example of a hydrogen atom.
2
AE. — 4 x (h)® x (2m)*° (p)
" (”0 X 80)4 X (A nm )9 X (e)g Guv + Aguv - Tp.v
o Example of a hydrogen atom in the Balmer series.

We remove the energy level (n)

AE, =9

4.8160445107 x 10223
(Anm)° x (e)°

48160445107 x 107223

AE, =9 . 5
(656.11227252 )’ x (1.60217662 x 10~*?)

AE, = 1.8896795971
The unit of measurement for photon energy is electron volt (eV), the wavelength is (nm)
1
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2)* (Z)2>
rox (25— 22
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The unit of measurement for AE,, photon energy is electron volt (eV)
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Space-time represents in the equation the force of attraction of the nucleus for the electron.
Where we take the hydrogen atom compared to the sodium atom. We find after comparison that the
undulations that occur in the sodium atom are higher than those that occur in the hydrogen atom.
That is, during the occurrence of the quantum jump of the electron, the higher energy level than the
level occupied by the electron undulates. So the number of ripples (ripple amplitude) is higher than
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that of the hydrogen atom during the occurrence of the quantum jump, and this is consistent with
the de Broglie equation. n x A is represented by a ratio to space-time. It is the number of ripples that
occur in the energy level higher than the level occupied by the electron until interference occurs
between the two levels, the higher energy level and the level occupied by the electron. In other words,
as the number of orbitals occupied by the electron increases, the number of ripples that occur at the
higher energy levels increases, causing the curvature (contraction) of the fabric of space-time. The
interference between the two levels occurs in a wave form so that the quantum jump of the electron
occurs. The photon's energy is represented by a ratio to the fabric of space-time, the force that causes
the fabric of space-time to bend (contract). The more energy increases, the more space-time contracts
through the occurrence of quantum disturbances at the highest energy level, which makes the highest
energy level generate waves similar to the orbital number occupied by the electron. Because of these
disturbances that occur at the highest energy level, the two levels interfere with each other, the
highest energy level, and the level occupied by the electron. A quantum leap occurs, and this is
consistent with the quantum Zeno effect, where the electron will remain fixed in its position. This is
what my equation indicates, as I explain that these quantum fluctuations occur through a contraction
in the fabric of space-time. This contraction occurs as a result of this tissue absorbing energy. Because
of this, contraction affects the energy levels in the atom. This contraction works to contract the energy
level higher than the level occupied by the electron. Wave interference occurs between the highest
energy level and the level occupied by the electron, and a quantum jump occurs from the observer’s
perspective. But from the electron's perspective, it remains fixed in its position.

The Casimir effect is according to a law that states that after all the objects acting on the plates
disappear until imaginary particles are detected. My equation proves that there is one thing that was
not included in the calculations, which is the effect of space-time. Since the plates have a static mass
that works to curve space-time, and the presence of imaginary particles works when they collide with
each other, they disappear. But according to the law of conservation of energy, the energy will not
disappear and will affect the fabric of space-time, making it turbulent like a water wave, and these
disturbances that occur on it form waves. This wave works to impact the panels from moving in and
out, and because the external disturbances are higher than the internal ones, they cause the panels to
move towards each other.

This relationship shows that although we cannot measure what happens when an electronic
quantum jump occurs. This law also shows that there is a relationship between the energy of the
photon and the fabric of space-time, even if it is not measured by measuring devices. Because
measuring devices are considered primitive devices when making the process of measuring the
quantitative world. What is being measured are the spectra of the elements being measured, not what
happens to the electron when the quantum jump of the electron to the higher level. Second, Maxwell
told Rutherford that the electron changes direction as it orbits the nucleus, so it must lose energy to
cause a collision with the nucleus, which it does not. My equation tells me the electron moves in a
large circle around the nucleus. A body moving in a large circle whose direction of motion is in a
straight line. Thus, the electron moves in a straight line. Newton's law states that an object at rest
remains at rest unless acted upon by an external or internal force. Likewise, an object in motion stays
in motion unless an external or internal force affects its movement, the electron does not lose energy.
@rn)*x(MW)*x4 G

Anmxe)* (4E,)* Tuv
@mex () x4 (ly)
(Anm x €)° X (o X £)* (AE,)>

G +Aguy =

Guv + Agw =

Table 7. Comparing my theoretical results through my equation with previous results.

Theoretical value (My work) --------- Experimental value
Spectral Line Energy A A
A(n'=2, n=1) 10.204269824 eV 121.50227268 nm 121.5 nm
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An’=3, n=1) 12.093949421 eV 102.51754257 nm 102.5 nm
An’=4, n=1) 12.75533728 eV 97.20181814 nm 97.20 nm
A'=3, n=2) 1.8896795971 eV 656.11227245 nm 656.1 nm
An'=4, n=2) 2.5510674561 eV 486.0090907 nm 486.0 nm
An’=4, n=3) 0.66138785898 eV 1874.6064927 nm 1874.6 nm

The results of the experimental value were obtained by using the results of previous research on
the hydrogen atom. I prove in table 7 that the results of the equations are identical to their original
results in table 5, which indicates the validity of this law

AE n-=— E 2 — E 1
h, xC 1239.8419637 eVnm

AE, 1 1

Photon energy equation.

AE. — —13.605693099 eV ((Z)2 3 (Z)2>
n 1 (nz)?  (ny)?

. These are the results of a relationship between energy and wavelength. The observed

results show that whenever the energy increases, the wavelength decreases, as shown by this
equation in the hydrogen atom.

7. Conclusions

After the idea of research has been clarified using theoretical and practical scientific evidence to
explain the phenomenon of the quantum leap and quantum entanglement from a new perspective,
these equations would be used in the following:

1) serving humanity in the advancement of scientific research.

2) using these equations to explore space and quantum world.

3) using these equations in developing communications machines .
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