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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.

Keywords: Special relativity, General relativity, Bohr atomic model, the fine-structure constant,
photon energy, energy of the total photon, Electron wave by de Broglie, Gravity constant, Quantum
jump and Cosmic constants of nature.

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.[1] (Svidzinsky
et al.,, 2014)

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, t

his 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.

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.
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2. Equations

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

To explain the motion of an electron in the first level, we must consider that the orbital angular
momentum is not equal to zero, so it must be considered to represent the principal quantum number,

L=/ll+1)xh

2=1(+1)xh?
L; (The orbital angular momentum)

Lp = y((W)? = np) x A
Ly = (()? — np) x h?
n is the principal quantum number

such as in this case.

eXL
2m,

Uy = —

u; (Electron magnetic moment)
C M2 — (2 +D)
(nD ) - ((n) _ l)
(n) -1
It is similar to Niels Bohr's equation for particles, so the laws of particles and waves apply to it.
8 x (h)' G

G A = T,
b T A0 = Tyt x () @B,
_ (2n)5><4-><(mp)4 ( t(p))6
Guv + ANGur = Grmemuoxeoy <@® @ v D
3
©) = QRm)*x4xCS () X ty))
(Anmxe)® x8m (4E,)3
2
(G)Z _ 1 (27'[ X l(p) X t(p) )
(po X )5 \AE, x Anm X e

Where Guv represents the Einstein tensor, h, is the Planck constant, G is the universal
gravitational constant, Tyv is the energy-momentum tensor, A nm is the wavelength is (nm), 4E, is

the photon energy is in electron volt, &, Vacuum permittivity, u, Vacuum permeability.
8n(E)* G x (P)*

(ihy*0,ap)" (G, + 49,,) = —3 w 5 w (2)
E=mxC? ’
. ’ e x 4P x (0 (1) @)
(ihy*0,9) Gy + Agy) = G X )2 X Anmx e x (@) (AE)S ¥
ko2
A T,

Where k represents the wave vector.

2
(27‘[)2 X 4 ( l( ))
Gy + Agm, = P

T,
Anmxe AE, "

2
(2m)* x 4 x (m,) (I X t(p))z

(Anm X )3 X (#0 X 80)3 (4AEy)3 w

Where e represents the electron charge, t(,) is the Planck time, [, is the Planck length, m,, is

3)

G + Agyy =

the Planck mass. This law explains the final result of the derivation. This law proves the creation of a
relationship that links the photon energy and curvature of space-time.c
(n)?
(G)Z = 2 (4)
(o X £9)° X (Ep)
h, hy Xv, — hy, Xy,

A o X & xAnmxe AnmXe AnmXe
Where E, represents the Planck energy, v, is the group Velocity, h is the reduced Planck

AE, =

constant.
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nxv

C= m (5)
E=mxC?
E,=ExaxZ
E,=E, Xn
The precise structure constant links the speed of the electron to the speed of light through this
law.
Likewise, it affects energy in relativity and makes it the total energy of the photon.
_n2><h?a)><2KE+nxP>< ® )
(ZZ)2 , kxaxZ
n“ X hi,y X 2KE v
=—((;))2 +n><P><a>fZ
n® x hf,) x 2KE v
SR X
p=mxv
1 CxZ
hw = a nxv
E=mxC*+PxC
p=mxC(C

Esqr =mx(vp)2+vap
Esqr =m><(vg)2+p><vg
Esqr =E+E,.,
Where E represents the energy in special relativity, Eq, is the Special quantum relativity, E,.
is the Released energy, h(a is the atomic constant, KE is the kinetic energy, P is the momentum, w
is the angular velocity, Cis the speed of light, v, is the Phase Velocity,n is the energy level, Z is the
number of protons, and a is the fine-structure constant. This law explains the final result of the
derivation. This law proves the creation of a relationship that links energy and kinetic energy. That
the lost kinetic energy comes out in the form of radiant energy.
Egyr = E+Ey
This equation explains that if a mass moves faster than the speed of light through a certain
medium, the portion that exceeds the speed of light is in the form of energy from radiation until the
maximum speed in the universe becomes the speed of light.

(2m)2 x4 L)Xt
Guv +Agm/ — (25 T[,Lv (7)

JHoXEY Xinm  AEp
8m 1

Gy + NGy = —— ———T
w T LGy o X & a, X Ep *

Where a, represents the Planck acceleration, E,, is the Planck energy. This law explains the
final result of the derivation. This law proves the creation of a relationship that links the Planck

energy and curvature of space-time.
e x(W)*x4 G
O+ 090 = Cmx ey @y ©
@mex4x(m)’  (ly)
(nm X €)5 X (uy X £9)* AE® ™
Where o represents the vacuum permittivity, uois the Vacuum permeability, e is the electron

G +Agyy =

charge. This law works to link the constants ( gravity, electron charge and Planck constant ) into one
law.
Uw) ___ G 1
@2  (C)*xamxe, « (9)
This is a law that links the constants ( gravity, electron charge and speed ) into one law.
8w x A xe?x(2)?

Guv + Aguv = 12 x E2 uv (10)
A=k XX = e?x(me)? _ HxhxC _ Hxkc
¢ (47r><£0)2><h><C><(m7£,)2 e? «
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2 2 2
ﬁ_eZX((kC)(m)l) XG_@ZX((kC)(m)l) XG_@ZX((kC)(m)l) X G
- 2 - 2 - 2
(< C) _(h X vp) (h X vg)
Where h represents the multiverse constant, a is the fine —

structure constant. This law wants to prove is the creation of a relationship that links the curvature of space —
time and the energy of the total photon, n is the energy level, Z is the number of protons.
n? X h? = (k) gmy, X1 X ? (11)

(m,)
(k) my, = (M) X ke = m
This law affects the Planck constant and the charge of the electron.
4 x (h)® x (2m)° G
G + Ay = T,

(Mo X £9)2 X (Anm)® x (e)® (4AE,)®
_ 21 X 4( l(p))z

G + Agyy = T, (12)
wv uv A v, uv 2
21 X 4( l(p))
G#V + AgMV = TTTMV
2
2r x4 (lgy)
Gy + Ay = ®e T,

(kg % 20)" X (1)
_ hx(@m)  Rx(,)

8T XGXMXkp 8uXGXMXkg
Where p, Vacuum permeability, [, is the Planck length, T is the Hawking Temperature.
hy X 2KE

AE, = 13
" Anm X e X p X (a)? a3

_21‘[><G><(mp)2
B Anm X e

Ty

AE,
Where h,) represents the Planck constant, v is the frequency.

21 x G x (m,)” xn

E= AXaxXZ (14)
E =mx C?
(2m)* X 4 X (h)? 1
Gy + g, = T
g " nmx €)3 X (g X £)° X (a,)” QE

Where m, represents the Planck mass, n is the energy level, Z is the number of protons.

(AE)* = (1) (15)
n (Anm x e)* X (g X &)2

<2nxhxc) (anhxvp) 2w X h X v,
AE. = = =
AnmXe AnmXe AnmXe

n
4
h,) XE,XG
(AEn)4=( p) 14
(Anm x e)*

(AE,)* = ( (i) )

(Anm X e)? X py X &

These equations represent the energy of a photon in electron volts.
2 X1, =2xdxsin(@) (16)

These equations represent the modification of Bragg's law.

_8ux(hy)' G

G, +Ag T,

R T
8t G
G;tv + Ag;w = T_4T#V (17)
(vp)
8t G
Guv + Aguv = T(v—g)‘l- uv
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8rx (p)? 6
(1 % 80)2 (En®
p=mxv=hxk
En=hpXxv=hxCXk=hxw
k isthe wave vector, p is the momentum
v, is the Phase Velocity
v, is the group Velocity

Guv +Agy =

En is the photon energy is in joules

This equation explains these points:

1) The speed of light varies depending on the medium through which it travels.

2) This difference can be measured when measuring gravitational waves.

3) One of the following things is expected to happen when measuring gravitational waves:

1) Note that the speed of gravitational waves as they pass through a given medium differs from
the speed of light.

2) Note that the speed of light will not be affected, meaning that gravitational waves travel at
the speed of light as they pass through a given medium. However, the distance and time traveled
between the wave's source and its arrival at Earth will vary, and they will not be consistent with the
calculations provided by general relativity.

Note: If the speed of light remains the same during the measurement, this is because the tube

measuring the wave is empty of air, and the speed of light in a vacuum is constant.

8 X (P X (*x (D)* 6
G,“, + Agm, =

" &t e (18

8nXx (P x (W% (2)® 6
A =
I T e (g x gt B

p=mxC
E,=hpmXv=hxCXk=hXw
k is the wave vector, n is the energy level, Z is the number of protons.
E, = 2KE X
nxXhxC
- WX Z
E,=hXw
w=Cxk

axZ

(19)

n

axZ
E,=pXxCX

p=mxC
These equations represent some of the laws that can represent the energy of a photon in relativity
in joules.
_ hyxC
AEn _1/1 nmXxe
Anm = . ((Z)z B (Z)z) (20)
* (n)? (ny)?
Re = 1.0973731731 x 107 m™!
_hpxCxax<(Z)2 B (Z)2>=_hvapxax<(z)2 B (Z)z)
2e X A ()2 (ny)? 2e X A (n2)? (ny)?

AE, =

_ hyxvgxa (2 (2)?
T 2ex2 x((nz)2‘<n1)2>

These equations represent some laws that can represent the Bohr energy, wavelength laws, and

Rydberg constant, where the electron energy is in volts and the wavelength is in nanometers.
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_GxmxaxZ 21
ac_ Rx(rn)z ( )
2
ac=7
o )

Where m, represents the Planck mass, m, is the electron mass, rn is the Bohr radius
R atio of electron mass to Planck mass ( David mass )

(@) X7, x ()7 x (2)?
) < (n)*
a, ==

w = ()% x (@)? x (Z)*>  kx(C)* x (a)? x (Z)?

mixk OE (22)
2
Wt

W - kx (0)?* x (a)? x (2)?

(n)?
k% ()" X (@2 x (2)?
- (n)?
ke x(9,)" x (@2 x (2)?
= )?
1]2
a. =—
T

v, is the Phase Velocity, n is the energy level.
Where a. represents the Centripetal acceleration

(M)? X G x (m)*
E = 23
RXr,XaXxXZ (23)

2
£ (n)? x G x (my,)
LWXaXZ
E=mx C?

Where E represents the energy, n is the energy level, Z is the number of protons.

_ (2 X6 X (m,)?
=

24
RXr, (24

(n)2><G><(mp)2
Ef=
Tn
E,= ExaxZ

Where E, represents the total energy of the photon, E is the energy, n is the energy level.
_nXGx(m)? 2

" Rxm (25)
E = nxax (mp)2

n T
E, = h(p) Xv

E,, is the photon energy, n is the energy level.

F.=m Xa,
F, is the Centripetal force

r o ><a)><cr><Z_ sz_ v
c (TL)Z =m T_p
p=mxv
vZ
ac=7
w X (a)? x (Z2)? v? v
F=pX——F—— " —mx—=hXk?®x—
c=P (n)3 mx= n
p=mxC(C
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v
a:. = ?
k x (a)? x (2)?
FEF=FE X———————
‘ (n)?
E=mxC?
_v2xXRx(2)* 26
%= T X ax () (26)
GXm
Ay = —
7 ()2
(W)X XaxRxZ
ag = (n)*
GXm
Ay = —
7 ()2
_(w)zanRXZ_kx(C)ZXaXRXZ
YT wIxk ?
GXm
a; = —
7 ()2
kx(C)xaxRxZ
ag = (n)?
kx(vp)zxaxRxZ
ag = (n)?
kx (v,)" xaxRxZ
g = (n)?
GXm
a; = —
7 ()2
v, is the Phase Velocity, n is the energy level.
Where a, represents the Gravitational acceleration
2% G x (m,)* xn
AXaXxXZ
E=mxC?
Where E represents the energy, n is the energy level.
2
nXxGx(m
E, _nxGx(mp) (28)
rn
27 % G x (my,)"
n = A
JE. = 27 % G x (my,)"
" AnmXe
E, = h(p) XV
E, is the photon energy
F,=m Xa,
F, is the Gravitational force
E y w X R y GXm 29
i TP My @9
F—p x v XR
9=P i axz
p=mxv
GXm
a; = —
7 ()2
F - xwxaxRxZ_ ><G><m 30
SN O Gz ©0
p=mxC(C
GXm
a; = —
7 ()2
_Ex kxaxRxZ
9= (n)3
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E=mx C*
Where a, represents the Gravitational acceleration, n is the energy level.
F.=hxk?x (xax?
° (n)?
Fo=hx it x 2XOXE oy
© (n)?
E = hx k2 Vg XaxZ
=AXk*X—F—
‘ (n)?
F, is the Quantum centripetal force, n is the energy level.
Fy=hxk*x CXR
g~ (n)Z
F = hxktx 2B e
o mr &
vy X R
Fy=hxk?x-2—
9 (n)?
F, is the Gravitational quantitative force, n is the energy level.

v? x (n)*
ba = ()2 xrx(2)? (3)
G xmx (n)*
z(rn)zxaxRxZ

Qg

a, is the Angular acceleration
Fo—p C x (n)3
«=P Tz
v, X (n)?
axXrxZ
vy X (n)3
axrXxXZ
w X (n)3

axXrXxXkxZ
F, is the Gravitational angular

C x (n)?
X Z

Fo=p x 34)

F,=p X

F,=p X

F,=hxk?x

a

v, X (n)?
XZ

v, x (n)?
Fo=hxk?x 2L ——
* axZ
F . is the gravitational quantitative angular

C x (n)?
X—
r

F,=hxk?x (35)

F,=p (36)
F,=p XwXn
p=mxC
F,is the Gravitational angular
Fo=E Xnxk
E=mxC?
F, is the Gravitational angular
Le=m? = (D*+1)xh
L, is the angular momentum
L, =mXvXr,=nxh

L —(n)z_((l)2+l)xhx rZ+1)
b= mn) -1 n)-1
((n)— l) (n)zx((n)— l)
L = I+ D) xh=J(@mP=ny)xh (37)
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|

| _
L, = I (n)? (n)((_l)zl +1) x (12 +(rf))_ l x B+ /((n)z — ny) Xk
N @@= e (G=)

L_! M2 - @2 +D | (@+1)
£t n)-1 mn)-1

(G=1) @7 x (G5 =)
Lo =7 —np) x

l is the orbital quantum number
L. is the total orbital angular momentum

X h

L, is the angular momentum
L, is the orbital angular momentum

(np)=m? — (D*+1)
np is the David’s principal quantum number
eXxL

a 2m,
u; (Electron magnetic moment)

LD=(“)2_((DZH)X o @Z+1)
(G3=1) w2 (3=7)
rZ+1)
> (G3=)
@+1)
(n)?

Uy =

(38)

LD =nDXhX

LD :nDXhX

l is the orbital quantum number
Lp is the David’s orbital angular momentum
Ly =nhx D,
Lp=mXxXvXr,XDp

r+1)
n)-1
o > (G5=1)

o | e @ @20
L=

(=1

(@2 +1)
n)-1
7 > (G5=7)

DL=

annhx

@2+

2 (n) _ l)
(m)* ((n) -1
D, is the David’'s constant for orbital momentum
Ly is the David’s orbital angular momentum

Lp =mXxXvXr, X

This equation gives the same results for the orbital quantum number
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) = ((D)*+1)
G
n)-1

np is the David’s principal quantum number

(np)

(39)

l is the orbital quantum number
hy, X v Xax(Z)?

2kE = 0L (40)
h,xvXa 7)? 7)?
g o (@@
2e (n2)?  (ny)?
k 2
kE = c(e)
Tn
KE is the kinetic energy
k. is the Coulomb constant
F _(@xZ)*xhxk a1
c (n)4_ ( )
P (axZ)?xp
N COE

F, is the Centripetal force
()i =aoxn?| Dy |

D - 3 P+1)
* 20 x (G5 =)
3 +1)
(M = ag xn?| = — — |
o < (B35
D, is the David’s constant adjusted for radius
LD = nh X DL
DZ+1
Lp =nh X 2(()(11)3( I (42)
Cl(ory)

l is the orbital quantum number

Ly is the David’s orbital angular momentum
a h? Z x (e)?
ih_lp =[- V2 — #
at 2m, 4 X g9 X Ty,
E_0 (Potential Energy) / (Screening energy)

+ Eqe™ "]y

r (radial coordinate)

1o Range of the eyebrow effect
] h? Z x (e)?
at 2m, 4 X g9 X Ty,
In the second equation, EQ is the energy displacement, zero.

+ Eqe™ "]y

The most effective approach is to maintain the ground momentum's uncertainty, as it is
demonstrated in Bohr's model that the electron's ground momentum rotates, while quantum
mechanics demonstrates that it does not. Consequently, this approach is consistent with both Bohr's
model and quantum mechanics.

Thus, the Earth's momentum will become unknown, meaning the orbit of (S) is unknown.

This model shows that there is a singularity in the s orbital, and this could lead to the existence
of a quantized black hole inside the atom. If this is true, it will lead to dealing with the s orbital in a
special way.

If we assume that the singularity is nothing but a white hole, this makes it necessary to make a
modification to the Schrédinger equation. The word “white hole” comes from the equation that
describes the energy released due to repulsion, and this energy explains the screening effect of
hydrogen in quantum mechanics.

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


https://doi.org/10.20944/preprints202501.1265.v20
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 September 2025 d0i:10.20944/preprints202501.1265.v20

11 of 58

_F.xX2Xxn

LD = 'DX—(k)Z X DL (43)

_Fc><2><n>< +1)
D™y x (k)2 n) -1
" ™ (=)
@e+1)

Lp =hX | ———

EI((=
n)-1

D, is the David’'s constant for orbital momentum

Ly is the David’s orbital angular momentum

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

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.

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

_nXxv
T axZ
aXCXZ axv,XZ axvygXZ
V= = =
n n n
axXCxZ
= X—
p=m n
axZ
p=mxCxX
E=pxC
aXxXZ
E,=pXxCX
p=mxC
E,=pXxC(C

p=mxv=hxk
This is derivation number 1

E,=pXxC
C_nxv
T axZ
E - ><nxv
n=PX N7
p=mxv=hxk
E - mx ><nxv
n S MY Xz
2 a x Z\? a x Z\?
2KE =m, X (v) =me><(v,,x - ) =me><(vg>< - )
E, = 2KE X
" X Z

This is derivation number 2
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8n G
G#V+Agm, =TWTHV
E,=pXxC
p=mxv=hxk
c=bn
81'[>f)(p)4 G
Gﬂv'l'/lg#v =f(E—n)4TI’W

p=mxv=hxk
I 20)

Epn=hgp Xv=axXCXKk=hxXw="—

L=mXxXvXr,=nXxh
_8nx(hxk)* G

Gm,+/lgm, = 1 (th)4Tuv
w
Up E
Iw
vg = E
G, + A Sm_G
v G =7 7 lw
1 (”p)
G, + A Sm_G
uv Iw = 7 77w
1( (U4g)
8rx (p)* G
G + AGyy 1 )" T
h)
P== \
8 x (hy)) G
Cor ¥ A0 =G5 @
En=hpnyXv=ahXCXk=hXw
k is the wave vector
p _hxk k 1 0k 1
E, hAxw o v, dw vy,
w
vp = E
v, is the Phase Velocity
This is derivation number 3
nXA=2nXn,
K = 21
= i
Kk =
T XZ
This is derivation number 4
£ = h,xC 2m
L] 2n
K = 21
A
h=-"
21
E,=hXxXCXk
K= n
T r,xZ
_nxth
"o, xZ
This is derivation number 5
8t x (p)* G ©)*
A =
G F Ay =y (0

p=mxv=hxk
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_8rx(p)*x(0)* G

e (5 LR A O
c_En
P 8 x (p)2x (O)* G
G + A9y = 1 (B8 1w
1
Ho X &g = <@>
G + NG = 8nx (p)? G

(”0 x 80)2 (En)a nv
En=hpmXv=haxXCXk=hXw
k is the wave vector
8nx (p)? G
G+ g,y =———5—=
w T AGpy (MOXSO)Z(E")B v
p=mxv=hxk
E,=hpnXv=hxCXk=hXw
_8nrx(Axk)® G

o ¥ 0 = G X e sy
w
vp = E
Gy + 4 St __€¢ ,
9w =7 o~ 8
i B (g X &) (vp)g w
iw
Ug = E
Gy + 4 Sm __C
w T Ay = 7T 8w
(uo X &) (Ug)
1
Ho X &g = 2
(”p) 8w G
75
Gy + Ay = — ——
v v 'l
1 (vp)
G, + A Bm_G
nv Iw =7 7 alw
1 (vg)

vy, is the Phase Velocity, v, is the group Velocity, General quantitative relativity
This is derivation number 6

8r x (p)* G
G”v + Aguv = f@]}lv
p=mXv=hxk
axCxZ
v=——"—
n 4
811><(me><“:;2) G
Gy +Agy = 1 E T,
8n x (p)* X (* X (D)* @ 0)*
Com Ay = Ok EF ™ ©F
p=mxC
_Bux () x (X (O*x (D) 6
Guo + Ay = @7 X ) E)
E,
c=—=2
p 8 8 4 8
8 X () X (W X (O*x (2)® 6
G+ Ar = w® Ee ™
1
Ho X & = ((C)2> . . .
8 X (P X ()° X (£)° G
Gy + Agm, = d

()8 x (ﬂo < 80)2 (Ep)8 ™
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p=mxC
En=hpnXv=hXCXk=hXw
k is the wave vector
This is derivation number 7

8rx (p)? G
Gy, + Ag v="" 2 v
1 1 (uo x 80)2 (En)B w
p=mXxXxv=hxk
h(p)
P== .
8t X (h G 2m)8
Guy + A9y = mx( z(p)) g Ty ( n)s
(1 % €0)" X (2)8 (Ew) (2m)
h= hy
o 9 8 8
m)?x4x ()8 G (e)
G, +A4g9,, = v o8
: (g x g0) x (B EDTT (@
AE. — h, xC
"T Anmxe
Gont Agsy = 2m)? x 4 x (h)8 G r
T (g x £0)” X (Anm)8 x (e)8 (AEw® T
Anm is the wavelength is (nm), AE,, is the photon energy is in electron volt
This is derivation number 8
SnXx (P x (Ex(2)® G
Gpo + NGy = X (p)° X (o) (2 ) T,
()8 X (g x £)°  (En)
p=mxC
n x h(p)
S AXaxZ .
8 x (h G 2m)8
Guv + NGy = nx () 2 8 luv ( n)s
(A)B X ('UO X go) (En) (27T)
h,
" 2m 9 8 8
Qm)o x4x ()8 6 e
Gy +Agyy = v -8
‘ (g x g0) x (s EDTT (@
AE. — h, xC
"T Anmxe
Gt g — (BT XAX B ¢ .
T (g x £0)” X (A mm)B x (e)8 AEw® M
This is derivation number 9
8r x (p)* G
Guv + Ag,uv = f(En)‘t uv
p=mXv=haxk
hg)
P=7 4
8n x (h G 2m)*
G+ Ag = (he) T 2m)
@D (ED? 2m)*
h= y
Im 5 4 4
@ x4xMm* 6 (e)
G 0y =TT B @)F
AE. — h, xC
"T Anmxe ; .
2m)° X (h)* x4 G
Guv+Aguv=( )> X (R)

Anmxe)* (AE)* ™
This is derivation number 10
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kE= meX (v)? me
2 Mme

p=m,Xv=hxk

2
2kE:(zv)
me
axZ
p=m,XCX
2
(mexCanZ)
2kE = n
me
X (C X a X Z)?
2kE=me ( a )
(n)?
E=mx(C?
(n X h(y)” X 2kE
E = 72
1
h@ =~
Ei=EXa
_ (n)? x 2kE
7 axz2
E,=E,Xn
_nXZkE
" oaxZ
_nxth
"o, xZ

nxhxC nx2kE pXa
wXZ  axZ pXa
h,=m,XAxvxaX2mwXT,

h,=pxaXx2mXxr,

hoxC n X h, X 2kE
XC=———"——
P Z X px (a)?
h, xC
AE, =
Anm
AE. = hy, X 2KE
n_lnmxexpx(a)z
U h, X 2kE
"M TAE, X e X p X ()2
This is derivation number 11
(l )2 _ AXG
, ») — ()3
(©* x (1)
G = —
8r x (p)* G c
G, + A =——T —
w glﬂ/ 1 (En)4- wv ZC
_sr X (M*(O* X (L)
=Y R (-
_ hl’
T 2m
C=AXv
En = h(p) Xv
2
3 2m)2 x 4 x (p)* (O* x ( l(p))
Gyv + Agp.v = 1 (En)s uv
1
Ho X &g = ((C)z)
2
2m)? x4 x (p)*(1
Gy + Ay = p ( (p))

1% (ﬂg 5 80)2 (E)5 ™

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


https://doi.org/10.20944/preprints202501.1265.v20
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 September 2025 d0i:10.20944/preprints202501.1265.v20

16 of 58

2
C2mx 4 x (h)* X (05 ()
Guv + A.gp,v = (#0 5 80)2 (En)s uv

E,=hp Xv=hxXCXk=hXw
2 x4 X (W% (05 (lg)

G + Agyy =
A (4, x g0)° (X @)™
w
vp = E
W
vg = E
2
2T X 4 l
Guv + AGyy = 2 ( (p))s Ty
(ko X €0)" X A (vp)
2
2T X 4 l
oo + Ay = : ( (p))s T
(ko X €)" X A (vy)
1
Ho X & = z
(vp) ,
2n x4 (1
le + Aguv = T( 1(:))) TI«W
P
2
2w x4 (1)
G+ AGp0 = — 1(7”) Tu
g

v, is the group Velocity
2
2m? x4 x @* (Lp)
Gp.v +Agp.v = 7l (Ep)s uv
/1 X (#0 X 80) n
_ (2m)? x 4 X (h(za))4 ( l(p))2
()5 x (g X £9)° En)®

G,w + Aguv
hp = anmpxCxl(p)
216 x 4 x (m, x €)* (I)°
@S x (g X g)°  Ew® ™

G,W + Agm, =

1
Ho X & = ((C)Z)
(2m)° X 4 % (mp)4 ( l(p))6
G+ Agy = T 3
(1)5 X (g x £)" (En)
En=h(p)><v=h><C><k=h><w

nv

k is the wave vector
This is derivation number 12

4 2
_2m?*x4X(he) ()

G, +A49,, =
uv wv (A)SX(MOXSO)Z (En)s nv

E,=hAXxCxk=hXw
@r2x4x(hy)' ()

Gy + Agyy =
v T LGy (l)sx(ﬂoxgo)z (Ax Cxk)>5*H
h, x C
AE, =
Anm . 5
2m)2 x4 x (h l
Gy + AGyy = (2m) ( (p)) 2( (p))sTuv
(AnmXe)SX(,uOXSO) (AEy)
h=to
21
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oS x4x Mt  (lg) .

G,uv + Aguv = )5 uv
n

(Anm X e)5 X (,uo X 80)2 (AE
h = m, X C x l(p)

Ho X & = (é)

4 6
2m)o x4 x(m l
Gy + Ay = ( p) ( (p)) T

(Anm X e)3 X ([to X 80)4 (AE,)° "

This is derivation number 13
_ V2 X R X (2)*
T, X ax (n)*

GXmXaxXZ

T TR X (1)

v2

T Rx(r)?

_GxmxaxZ (n)?xa

B R X n)2xa
(C)zz(n)szxm m

RXrm,XaXZ m

2

v

()% xv?
©° = @r=@n
E=mx(C?

()2 G x (m,)?

RXr,XaxZ

E,= ExaxZ
_ ()2 x G x(m)?
£ RXr,

E,=E,Xn

_nXGXx(m)?
B RXr,
o (mo)?

~(m,)*

n

Where m,, represents the Planck mass.
2
_naxGx(m,)" 2w

En T, 21
nXA=2mxr,
_ZHXGXO%Y
S
E, =hg Xv
nxh, xC
n= 2T X1,

nx@xC_anGxO%f
2 X1, A

nXA=2mXr,
27 % G x (m,)”

C =
hy X .

h(p)XC
E,=—"—
A
_2nxGx@%f

AE,
Anm X e
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2?  (@?
AE, = —13.605693099 eV x

()2 (ny)?

27 x 6 x (m,)* xn

AXaxZ
E=mxC?
Where E represents the energy
x
v=-—
t
X =2m X1,
t=T
_2m Xy
VST
2 _ 2r x1,)?
(T)?
v:  (2n)’ X,
r (1)
_1
VET
2
- = (2m)? x 1, X (v)?
w=2T XV
2
v
()2
" (w)? x 1,
»?
a=—
T
Aq = (w)z X Ty
(0)? X1, X (@)? X (Z)?
e ©F
172
a. = T
(W) X1, XaxXxRXZ
ag = n)*
GXm
ag =——
7 ()?

a=(2m)? X1, X [¥)?
nXA=2nXn,
a=2nxnxA1x)?

C=Axv
a=2nXnXCXv
w=2T XV
a=nXwXxXC
W
C=%
W
%=ixwxz
aa=zi£Q—=nxkx(®2
on
Tk

a, = (W) xr,=nxkx(C)?
v? x (n)*
Y = @) x 1 % (2)?
a, is the Angular acceleration
G xmx (n)*
T (p)2XxaxXRxZ

Qg

a, is the Angular acceleration
a=nXwXxC
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_wXCx(a)®x(2)?

¢ (n)3
_ (w)* x (@)* x (2)* _kx (0O x (@)* x (2)?
CETT IRk 3
_kx(0)? x (a)? x (2)?
fe = (n)3
k x (vp)2 x (a)? x (Z)?
e = Ok
ke x (v,)" X ()2 X (2)?
= OE
172
a:. = ?
a=nXwXC
_waxaxRxZ
ag = )3
_(w)zxaxRxZ_kx(C)zxaxRxZ
YT Ik OE
_kx(€)?xaxRxZ
ag = ()3
_kx(vp)zxaxRxZ
ag = ()3
_kx(vg)zxaxRxZ
ag = ()3
GXm
a=—-
(1,)?
C
‘Up = E
v, is the Phase Velocity
This is derivation number 14
4
8rm X (h 4
Gy + Agyy = T ( (p)) G (n)

D EXPT
nXA=2mrxn
Stx(nxh)* G

o 4 A0 = =G ST B ™

_nxth

=hx
mXZ @

n
c o+ _@Cnix (x4 G r
o T = T Gnm x @)t (AE)

This is derivation number 15

8nt G (my)*

Cor T 000 =T )
8r(m,)* G @)*
G ¥ 49w =G 3 ©F Gy

mCy = ihy*d, P
Dirac equation
8m(m.)* G@)*
Guv + Aguv = £ uv

(ihy“6u¢)4 1

. ©®
iy 9,)" G + 49,,) = 87 CWI Ty (5
E=mx C?
. sn(E)* G (@)*
(ihy9,3)" (G + Ag,,) = O 1T @
E,=EXa

Er= E, Xn
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(ihy 0, )" (G + Ag,,) = o5 @y
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= =hAXw
2T X1y
, sn(h x k)% )"
(R 9)" G+ 49,) =1 G 037
w
v k 4 4
. 8 (h X k)* G
(lhy“aﬂlp)4(6ﬂv + Aguv) = f (1] )4_ %
N p
—_r
h= 2n
-
=3 )
. gn(h,)” Gp)*
(lh'}/#aﬂlp)4(6#v + Aguv) = n-((/l)i) (lp)4 Tﬂv
(vp)
C=AXv
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P
En = h(p) X v
, 8m(E,)* G()* (2m)*
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R atio of electron mass to Planck mass ( David mass )
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(thy ) (G + 49, = oS ) @©F  @E, )T ™ (my X a)f
hy =m,XAXvxaX2T X1,
h,=pxaX2m X,
_ 8r(hgy)* X (h, x €)(mo)* 6 x ()
Ay, )" (G + Ag,) = ——2 D Y
(l Y #Il}) ( w ¥ g‘uV) (Anm X e)* x (hp)4 (AE)H)*
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h
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C=AXv
4 2
(lfl ©y l/))4(G ! ) _ (277.')2 X (h(p)) X 4 X (p X a)4 (l(p)) (Il))4 (271')4
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AE. = h(p) X C
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mCy = ihy*(V, + L)y
Where V, represents the affine derivative, I, is the connection coefficients, d, is the partial
derivative
6 8 4 20 1\4
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(ihy 0uh) G + Agyw) (o X g9)2 X (Anm x e)5 X (@)* (4E,)° T
This is derivation number 16
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This is derivation number 17

C=AXv
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. Hor % = \Gxvz) w2
—__P
h_Zn
e =< (21 X h)? )
oo (Axvxh,)
En—h(p)xv
e = (2m x h)?
AuO 0 — (AXEn)Z
() = (2 x h)?
" \o X & X (A)?
5yt = (XY
" Ho %X & X (A)?
(E.)* = (2 x h)*
A " (o X £9)2 x (A)*
_®
T2
_h
T 2m
()" = (xa)*
hoxC " (o X £p)?
n X X
n = P =hXw
2 X 1y
pxa= ;")=hxk
(h x k)*
AXxw)t=———
w( ) (ko X £)?
vp:; .
4
v, =———
(p) (po X €)?
(E.)* = (p xa)*
hoxC " (o X €)?
n X X
n = P =hXw
2T X 1y

4
nxh,xC _ (p x a)*
2w X, (o X €)?
h,=m,XAxvxaX2w X1,
h,=pxaX2m X1,

__ ()

4
(hp X C) " (up X )2

xC

AE,

4
(AE )4, — (hp)

" (A X e)* X (uy X &)?
This is derivation number 18

mXa X Z)

X & =
#o = 0 (Ean

(2m x h)?
Ko X 80 = ((AXE,L)2>

mxaxZ\ ((2mxh)?
(Enxn )_<(/1><En)2>

mxaxZ\ ((2mx h)?
( n )_<Enx(/1)2)
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mxaxZ\ (Q2mrxh)? (€)?
( n ) T \E, x (1)? (€)?

E=mx C?
(Exaxz)_ (2m x A x C)?
n “\ E,x(1)?
E.=EXa
E.=E, Xn
(2m x h x C)?
(E)?=|—F—
@)
2T X A X C
E":( P )
nXh, xC
n = =hXw
2T X1y

nxhpxC_(anth) 2T XmXa

2T X 1y, A 2ZmXmXa

h,=m,XAxvxaX2T X1,
h,=pxaXx2mXxr,

b= (L2X00)

AXmXa
p=w
2t XA X p
hpxc_(Amea)
p=mxC
AE. — (Zn X h X C)
n AXe
AE. — —13.605693099 eV (2)? (2)?
n 1 )2 (ny)?
This is derivation number 19
E, %G = (C)*
Where F, represents the Planck force
1
Ho X & = ((C)z)
(o x &) = (—
Ho X &p)" = F, X G
Qrxh)? \
E)*=|—r
Ho X & X (1)
2n X W* X E, X G
)t =" L
()*
hg)
P=7
ED*=@xa)*xF,xG
nXh,xC "
=h X
n 2T X 1 @

(hxw)*=(xk)*xE,xG

w
‘Up:E
4
(vp) =F %G
(vg)4:FpXG
ED*=@xa)*xF,xG
nXh, xC 5
= =hX
" 27 X 1y @
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n><hp><C4 4

W =(pX6() XFpXG
n

h,=m,XAxvxaX2mXT,

h,=pxaX2m X1,

(h,x €)' = (h,) xF, x G

h, x C
AE, = p )
(AE.)* = (hy) XE,xG
n (A xe)*
This is derivation number 20
1 2
0= (5z)
© Ho X &g
E,XG= )+
1 2
o= (—)
( y Ho X &g
2w X R
(E)* =

(o X )% X (D)*
Qrxh)*xFE,xG

(B =~
This is derivation number 21
E.=EXa
E,=E, Xn
ExXa =E,Xn
E=mxC*=mxv,2=mxv,?
Ep =hyy Xv
mxC*xa = hgpyXvxn
(mxC?>xa)? = (h(p)xvxn)z
F,xG=(0)*

FyxGx(mxa): = (hgyxvxn)

1
(o X &9)* = (F X G)
2

(m x )" 2 C?
m =(h(p)xv><n) E
p=mxC
(p x a)? i
(m =(h(p)xV><nxc)
1
Ho X & (W)
(p X a)?
(m = (B
TLthxC_h
" ZTI'Xrn - X w

2
(p x a)? _ nxh,xC
Uy X & 2T X 1y

nxh, xC 2= (p x a)?
2T X 1 Uo X &

h,=m,XAxvxaX2W X1,

1]
h,=pxaX2m X1,
2
2 _ (hp)
(thC) B (.ongo)
AE _h,,xC
L]
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(hy)’ )

(AE)* = ((/1 X €)2 X [y X &

This is derivation number 22

2 AXG
(l(p)) = (€)3
1 (e)?
a =
4n X ggh X C
2 AXxC
(m(p)) = G
1 (e)?
a= 5
A X &0 () X G
1 ()?
4T X & () x @
(l )2 _ h (e)?
® (0)3 x4m X g (m(p))z % a
2 AxC
(me)” = G
(o) = Gy o
W) T (O xanxe o«
2
Uw)” _ G 1
(e)? (O x4nxe «a
This is derivation number 23
8t G

GIW + AgMV = TWTIW

o= ©x( o)’

h
2
8 (€)X (i) C
le + Ang = TTTIW E

1
Mo X & = (W)
or (lp) o

Gy + A9y = AV
u W (M0X50)2Xh ©5 W ()

C=21Axv
En = h(p) Xv
hp
h= o 2
(27‘[)6 X 4 X (h)4 (l(p)) T

G + Agyy = (Anm)5 x (ug X £5)% X (€)5 (AE,)5

fl=mp><C><l(p)
1
o2 = (z3)

4 6
2m)b x4 x (m l
Gy + Ay = ( p) ( (p)) T

(Anm X e)5 X (ﬂo X 50)4 (AE,)>

This is derivation number 24
8t G

G#V + Ag;tv = T@Tuv

_ ©*x ()’

G 5 2
_ 8w (C)3 X ( l(p))
Guv + Aguv - 7T uv
2
87 (1))
Guv + Aguv = 7( (g) uv
C=2AXv
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En = h(p) XV
h
h=-L
2r X
2m)? x4 (1
Gao + Ay _@m () "
Anmxe AE,
This is derivation number 25
1
Anm:R X((Z)Z - (Z)Z)
® nx)?  (ny)?
Ry, = 1.0973731731 x 107 m™1
h, x C
AE, =+
h,xCXxa 2)?  (2)?
ag, - (@ @
2e X 4 my)* (ny)?
nXA=2nXn,
_2m X1,
o h 2 2
XCXa Z Z
AE, = — pZ X(( )2—()2>
2e X m (nZ) (nl)
n
nxhxCxa ((Z2)* (2)*
AE, = — X -
2e X1y (n2)?  (ny)?

nXhAXCXa

" 2e % 5.29177202590 x 10~
This is derivation number 26

AE, =

Xcm{jmv
(my)?  (ny)?

8t G
Guv + Ag;w TW uv
F,x G =(0)*
G, +A 8r 1
g — —
uv uv 1 Fp uv
_ h
Ly X tp) ol
Tl X te) v
Guv + Aguv - T [ uv 1_/
En = h(p) X v
h
h=-L
2m (2m)? l
2m) X4 X v (p)Xt(p) A
Guv + Aguv = 1 E, uv z
C=Axv
(27'[)2 X4 xC l(p) X t(p) C
Gpw + Aguv = 1 E, uv E
1
Ho X € = ((C)2>
@2r)? x4 Ly Xt
Guv +4 G = (p) p) ”
AX Uy X &g XC E,
C=1Xv
_ (271')2 X 4 l(p) X t(p) h
Gy + Ay = D2 xpyXegxv Ey, Tuv R
En = h(p) Xv
2m)3 X4 Xh l(p) X t(p)
G, + A =
b e T X X8y B
_ h
P gy Xt i
@Rr)Ex4xF, (I, Xt
Gy + Ay = p (L X t)

(/1)2 X Ko X & (En)z ”V
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E,xG = (C)*
G+ g = 2m)? X 4 X (O)* (I X te)’ Cxh
D2 XpyXeggX G  (Ep)? e Cxh
()" =225
P G

@n? x 4x (m,)"  (Igy X te)”

Gy + A9, =
T 2 x (g x g’ xCxn o EDPH
C=21xv
En = h(p) Xv
Gy + Agyy = (271')4 X 4 X (mp)z (l(p) X t(p))z @
" T3 x (kg x £0)°  (Ew’ o (e)?
2 2
Gt g, =2 XA (mp)” (lgy X t)
" T Axe)d x (g X 30)3 (AEp3 '+

This is derivation number 27

O (tm)”

h
2
_ 8w (C)° x (tw)
R S s
1
= (4)
C 2
©) 5 5
uv uw = 3 5w >
(1o X &) x . (C) (h(p))
C=Axv
E, = h(ﬁ) XV
hy
h= P 2
o oua B (27{)6 X 4 X (h)4 ( t(P)) T
v G = (Anm)5 x (pg X €)% % (€)% (AE,)> *¥
fl = mp X €C* x t(p)
1
Ho X & ((C)Z)
4 6
ot ng o (2m)° x 4 x (my,) (tw) T
by T I T Tm) X (g X €0)” X (€)° (AE)®
This is derivation number 28
Gy +Agyy = m)* x 4 x (mp)z (I X t(p))z
v v = Y
u w (Ax )3 x (‘uo < 80)3 (AE,)3 *
2 hXC
(mp)” = G
Gy + Ag,, = Qm)*x4xhxC (I % t(p))z
uv Iuv A% 6)3 X (#0 % 80)3 < G (AEn)3 uv
8t G
G + AGyy = 1 (0)* Tuv
8T X G

G, +Agy, — Ty = c4
o , Co*xaxhxC  (lp X t(p))z
w T 4Gy (A xe) x (g X 0)* X G (AE,)?

2
(G = — G XAxXhXC (g Xtw) o Xt
(Axe)3x(uyxey)dx8m (AE,)3 Ly X tp)
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_ h
gy Xt ;
@7 = @m)*x4xFx € (I X tep)
(Axe)3x(uygxeg)®x8m (AE,)?
E,x G = (O)*
G) = (2n)* x4 x €? (o) X ty)’

(Axe)3x(uygxeg)®x8m (AE,)?
1

Ho X & = ((C)z) .
G) = @Crn)tx4xC (Ipy X tpy)
(Axe)3x(uygxeg)’”x8m  (AE,)?

3
G) = (2m)* x 4 x €15 (I X tp))

(Axe)3x8m (AE,)?
This is derivation number 29

_ hyxvxa ((@? (@)
AEn = ((n2>2 - (nl)Z)
X
hn K 22  (2)?
_ p XVXa yA B 7z
Ay xv = x((nz)z (n1)2>
2 __vxax<(Z)2_(Z)2>
VETT 2T my)?
3 v X (n)?
T2mXr, X axZ
v x (n)?

Wxax(mz _ (Z)2>
2 (nx)*  (ny)?

v X (n)? <(Z)2 (Z)2>
Ay = — X

4m X 1, (n,)? - (ny)?
Ay = 2187691.261 2)? (2)?
VT T x 529177202590 x 101 \ ()% (ny)?
Av x 2 1
v =

a ( @7 _ (Z)Z)
(n1)2 (nz)z
_ —3.289842008 x 10 eV <(Z)2 (2)? )

1 ()2 (ny)?

This is derivation number 30
2
em*x4x(m,)" (g X te)

G +Ag,, =
wv nv (ﬂ x 6)3 x (HO x 80)3 (AEn)3 wv
R (C )4 X
—_— m
RN P
h
X m —_—
I Xty
h
Lipy X tpy XMy, = .
(2m)* X 4 X (h)? 1
G + Agyy =

(Anm X e)3 X (ﬂo X 50) X (a ) (AE,)3 T
This is derivation number 31

G + Ay = 2,
\ uv G = 1 (C)4 uv
c
p-©
G
8r 1
Guv+Ag;w TF_p uv

29 of 58

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


https://doi.org/10.20944/preprints202501.1265.v20
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 September 2025

p__ bt
P gy Xt

8m l(p) X t(p) C
Gyv + Aguv = ? 1 uv E
h, xC
AE, = 7
1
C=—
VHo X &
Go + Agyy = @2n)? x4 ) Xty
i i 1//.10 X €& XAinm AEn e
This is derivation number 32
8t G
GIW + AgMV = TWTIW
C 4
p - ©
G
8m 1
Guv + Ag;w TF uv
D
E, =a, Xxm, o .
T
G, +Ag — T,
. aid o1 a,xm, *
p
mp = ﬁ
G,y + A ¢,
9w = 75 T
aid wv 1 a, XE, aid
<= (zy2)
Ho & = (C)z . )
T
G + A9,y =

Uo X & a, X E T
This is derivation number 33
nXA=2n X,
nxXA=2xdXsin(@)
Bragg’s law
2m X1, =2 % d %X sin(@)
This is derivation number 34

_ hxC
(m(zo))2 ,
aAXxC
o)
1 (m(p))2
C=—-—
VHo X &
6)? = (h)?
Mo X &g X (m(p))4
52
(h)? x (C)®
6 =———"—
1 Ilo X £0 X (Ep)4
C=——
VHo X &
©)? = (h)?

= 4
(1o X &) X (Ep)
This is derivation number 35
AE. — h, xC
" Alnmxe
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1
C=—-—
VHo X &
AE, = "y
VU X & XAnmXe
This is derivation number 36
2 AXG c
(l(p)) = (€)? C
2
l x (C)*
AXC= ( (p))G ©)
AE. — h, X C
" Anmxe )
AE _ZTl'X(l(p)) X(C)4
) "T AnmxexG
C=—_
VHo X &
2
AE. — 2m x (L)
" (UgXg)xAnmXxexG
This is derivation number 37
2 AXG c
(t(p)) = ©)’ c
2
t x (C)®
AxC = ( (p))G ©
AE. — h, X C
" Anmxe )
AE _211.')(( t(p)) X(C)6
) "T InmxexG
C=———
VHo X &
2
2 X ( t
AE, = ( (p))

T (HgX &) xAnmxeXG
This is derivation number 38
RO

- = a, Xm
Pl Xty 6 PP
o__rn cC
G Ly Xty c
©°  mxC
G g Xty
(F) - (ots)
G lip) X tp)
AE. — h, x C
"T Anmxe ,
((c>5> _ (AEn X Anmx e )2
G 27 X l(p) X t(p) ,
(G)Z _ 2T X l(p) X t(p) X (C)S
B AE, X AnmXe
1
C=—=-——
VHo X &
2
(G)Z _ 1 ( 21T X l(p) X t(p) )
(o X &)° \AE, x Anm X e
This is derivation number 39
E=mxC’+pxC
C=AXxv

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



https://doi.org/10.20944/preprints202501.1265.v20
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 September 2025

2
E=mXAxv)? +pXx(Axv) (2m)

(2m )?
_21t
T
w=2T XV
E:m><(w)2+p><2
(k)2 k
vp=z

Eqe=mx(v,)" +pxv,

2
Egr=mx(vy) +pxv,
v, is the Phase Velocity

This is derivation number 40

hxC3

T”=8n><G><M><kB

C=AXv

_— AxAxv) (2rn)3
H78rxGxMxky (2m)3
2

_— h ><(w)3
7 8nxGxMxkg ™ (k)3

hx(vp)3
TBrxXGXMXkg

hx(vg)s
:8nxG><M><kB

Ty

Ty
v, is the Phase Velocity
This is derivation number 41

F.=m Xa
_(w)? x 1, x (@)? x (2)?
- (n)*
b @ X T X (@ X (2)?
emm ©F
F, is the Centripetal force
F=mXa
_kx(0)? x (a)? x (Z)?
° (n)3
o
Tk
_wXxXCx(a)?x(Z)?
e = n)?
P Xa)><C><(oz)2><(Z)2
esm (n)?
_nXxXv
TaxZ
P xa)xvxaxZ
emm (n)?
p=mxv
P xwxaxZ
C_p (TL)Z
P ><cu><C><(oc)2><(Z)2
e=m n)?
p=mxC(C
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w X (a)? x (2)?

fe= w?
F, is the Centripetal force
F=mXa
kx(€)?x (a)? x (2)?
e = n)?
r k x (€)? x (a)? x (Z2)?
- (n)3
C_nxv
TaxZ ,
kx
hom @
n
p=mxv
kxv
F=pXx
aXCXZ
v =
n
Foep x kxaxCXxZ
c p (n)z
c_®
Tk
E 9 wXxXaXZ
c p (n)z
F, is the Centripetal force
kxv
F.=p X
n
"k
v
Fe=p x=
F, is the Centripetal force
. kx (€)?x (a)? x (2)?
. (n)3
p=mxC
F - kxCx(a)?x(Z)?
° (n)?
c_®
Tk
e w X (a)? x (Z)?
< (n)?
F, is the Centripetal force
P kx(€)?x (a)? x (2)?
. (n)3
E=mx C?
kx (a)? x (2)?
FF=FE X——F——
‘ (n)?
This is derivation number 42
GXmxaxZ
a=——————
‘ R X (1,)?
ke x(0)? x (a)? x (Z2)?
e = n)?
c=2
k
_wXCx(a)’x(2)?
e = (n)?
wXxCx(@)?%x(Z)? GxmxaxZ
(n)? R (r)?
_nXxXv
TaxZ
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WXV GXm v
(M? Rx@m)? v

_ (m,)?

)’

L=mXxvXxr,

wX(L)Z 2
W:GXmXVX(mp)
2 AxC
(mp) = G
p=mxv
wx(L)Z_thx
O P
E=pxC
w X (L)?
W—leE
L=nxh
wa_
=
w XL
E =
n
L=nxh
E=wxXxh
w =2 XV
_
21
En=h(p)XV

En is the photon energy is in joules
GXmXaXZ

b= T Rx ()
ke x(0)? x (a)? x (2)?
= )3
c®
Tk
_wXCx(a)’x(2)?
e = ()
wxCx(@)?%x(Z)? GxmxaxZ
(n)3 ~ Rx()?
2
g e
(m» )
wXCx (@) x(Z)* Gx(mp) xaxZ
(n)3 o me X (1)?
2 AxC
(my) =2
wXxCx(@)?%x(Z)? hxCXaxZ
(n)3 me X (1,)?
wxaxZ_
3 m x(1)?
L=nxh
wxaxZ_ L
W% mex (1)?
L=mXxvXxr,
wxaxZ_v
(n)Z B T
_nXv
TaxZ
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w_C
nor
w=kxC
This is derivation number 43
Eg=mxag
(w)>Xr, XaxXRXZ
ag = (n)*
(WP X1, XaxXxRxZ
Fg=m X (n)*
@:mxag
kx(€)?xaxRxZ
ag = )3
C_w
Tk
_waxaxRxZ
ag = )3
F waCxaxRxZ
g=m )3
_nXv
TaxZ
wXvXR
fg=m xX—r~a—
p=mxv
E w XR
= X —
9g=P (n)?
WwXCXaxXxRXZ
Fg=m X (n)?
p=mxC(C
E WXaAXRXZ
= X —-
g=P (n)3
F, is the Gravitational force
@:mxag
kx(C)?xaxRxXZ
ag = (n)3
. xkxwYxaxRxZ
g=m (n)?
_nXv
TaxZ
F ><k><(17)2><R
g =M X axZ
p=mxv
E kxvXR
= X —
A AT /
aXxXCXZ
v =
n
F kxCXR
= X —
g=P (n)?
c=2
Tk
E - waR
g—P (n)2
F, is the Gravitational force
E ><k><v><R
9= P X N axzZ
_n
"k
F oy x vXR
9= P X axzZ

F, is the Gravitational force
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Ex(C)?*xaxRxZ

y=m X o8
p=mxC
3 kaCxaxRxZ
9=DP ()3
c?
Tk
P ><w><oc><R><Z
g=P )3
F, is the Gravitational force
kx(C)?xaxRxZ
g=mX )3
E=mxC?
kxaXRXZ

F,=FE X —————
g (n)3

This is derivation number 44

F.=F,
VG
TGy
172=G><m
rn
v is the Orbital velocity
F=F,
2 w X R
mx—=pXx oL
p=mxv
v? w X R
mx—=mxvX oL
L=mXxXvXr,=nxh
p=mxv
w X R
va=nxth
p=hxk
w X (m,)?
n><k><(mp)2
(m)2=leC
P G

_GwaﬁmY
T nxkxhxC
_Gx(m,)
T nxh
L=mXxXvXr,=nxh
G x (m,)?
v=—"

L
G Xm,

vXT,
G Xm,

v is the Orbital velocity
This is derivation number 45

p=mxv=hxk
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E _hxkzxwxaxl
€ k x (n)?
c_®
Tk
w
UP=E
F _hxkszxaxZ
¢ (n)?
F —hxkzxLaxz
c (n)?
F —ﬁXkZng XaXxX[Z
c (n)?
This is derivation number 46
w X R
Fo=px5e
p=mxv=hxk
w X R k
Fé=thXW E
F —hxkzxﬂ
g~ k x (n)?
@
Tk
w
UP=E
E —hkaxCXR
9= (n)?
v, X R
Fy = hx k*x OF
v, X R
F = h x k* x OF

This is derivation number 47
(w)? X1, X (a)? X (Z)?
e = *

v?  (w)? x 1, X (a)® x (Z)*

r (n)*
a=(w)?xr,=nxkx(C)?
v? ax(a)’x(Z)?
T
o vPx ()t
Y= @2 %1 % (2)2
a, = (@) x1r, =nxkx(C)?
a, is the Angular acceleration
This is derivation number 48
(W) xn xaxRxZ
ag = n)*

GXm

a; = ——

7 (m)?
Gxm (w)?*XrXaxRxZ

()2 (m*

a=(w)?xr,=nxkx(C)?
GXm aXaxRXZ
(m)? (n)*
_ Gxmxm)*
T (m)2XaXRxZ

g

a, = (W) x1r, =nxkx(C)?
a, is the Angular acceleration
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This is derivation number 49

U =1IxA
u; (Electron magnetic moment)
I (Loop area)
A (Electric current)
e
=7
- 2m)? x 1,
v
e eXv
! 2T X1 2m X,
v
A=1x(r,)?
= g XX ()?
_exXUXT,
My 2
L=m,XvXr,=nXxh
VXTy =
_ex L
ML =— 2m,

u; (Electron magnetic moment)
This is derivation number 50
To explain the motion of an electron in the first level, we must consider that the orbital angular
momentum is not equal to zero, so it must be considered to represent the principal quantum number,
such as in this case.
L=VId+1)xh

2=1I1+1)xh*

Lp= /((n)z—np)xh

L3 = ()2 — np) x n?
n is the principal quantum number

L (The orbital angular momentum)

L=m,XvXr,
It is similar to Niels Bohr's equation for particles, so the laws of particles and waves apply to it.
Ly = ((n)? —np) x h?

l
Lp =mXxXvXr, X (;)

n is the principal quantum number

x
v=-
t
X=2m X1,
t=T
2T X 1y
v =
T
1
V=
T
2T X1, XV
- 2
nxv
T axZ
2T X1, XvXaXZ vXn
V=
2Xn VX1,
v 2mXvXaxZ
r 2xn
v wXaxZ
r 2Xn

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


https://doi.org/10.20944/preprints202501.1265.v20
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 9 September 2025 d0i:10.20944/preprints202501.1265.v20

39 of 58

v 2mX1 XVXaXZXv

ro 2XnXr,
172
ac=7
2T X1 XVXaXZXv
e = 2 x
nxr,
w=2T XV
T XwXaxZXxXv
a. =
¢ 2XnXT,
n
"k
_wxaxlxv
e = T xkxr,
v_wxaxZ
r 2xn
_(wxaxZ)?
€ 4xnxk
This is derivation number 51
F,=m Xa,
o vPxm)?
Y= @2 xr x (2)?
Foem x v? x (n)*
« =M 2 X1 % (2)?
p=mxv
F o x v X (n)*
« =P X2 xr % (2)
aXCXZ
v=——
n
. ><C><(n)3
«=P aer23
v, X (n
F,=p X £ )
aer%
v, X (n
Fa=pxg—()
aXrXxXZ
c_@
Tk
F oy x w x (n)?
« =P T xkxZ
F, is the Gravitational angular
F e x w x (n)?
« =P X T xkxZ
_n
"k
. ><ou><(n)2 k
«=P axZ k
p=mxv=hxk
C_w
= 2
Cx (n)
F,=hXk?*x ———
@ asz
v, X (n)
Fo=hAxk?x 2 —"
« ¢7t><Z2
v, X (n)
F,=hxkix-2L ——
@ axZ
F, is the Gravitational angular
Foem x v? x (n)*
« =M 22 xr % (2)2
aXCXZ
v =
n
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C? x (n)?
Fa:m x#
T
p=mxC
C x (n)?
Fo=p x———
c=2
= 2
w X (n)
fo=p x rxk
_n
"k
F,=p XwXn
p=mxC
F, is the Gravitational angular
Foem x v? x (n)*
« =M 2 X1 % (2)?
aXCXxXZ
v=—
n 2 2
C*x(n
Fa:m X#
T
E=mx C?
(n)?
Fa=E XT
_n
Tk
F,=E XnxXk
This is derivation number 52
1 =L

L, (The orbital angular momentum)
(I+1)xh?=((M)? — n)xh?
(l+1)=((m?* - n)

(D*+ 1) =(n)? - n)

m? — (W*+1)=(n)

(np) = (m)?* — (D> +1)

m? — (D*+1)
(np)= ((n) — l)
n)—1

This is derivation number 53
L, =mXxXvXr,=nxXh
™% - (D*+1
(np) = (n()—l )
((n)— l)

L P - @y @)
P = ((n)— l) * w2
n)-1

Ly is the David’s orbital angular momentum

L, is the angular momentum

This is derivation number 54
Li=Jl(l+1)xh
L2=1+1)xh?
L=+ 1)xh?

l=n-1
L?=((m-12+ (n—1)) x h?
Ly = (W)?* - np) x h?

L, is the orbital angular momentum

This is derivation number 55
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L, is the total momentum
L, is the angular momentum

L; is the orbital angular momentum
Ly is the David’s orbital angular momentum

L, =mXvXr,=nXh
L —(n)z_((l)z+l)xhx r+1)

b= n) -1 n) -1

(@r=1) m? x (Gy=)
L = JI0+1) xh=+(@Z=np) x h
2
Z2+1
L2 =| nhx 2( +(n))—l =(\/((n)2— np)xh)2
m* x (=)

r+1)

) = (W)? - np) x h?

/(n)z — ((l)2+l)><fl><
()= 1) () |
k &= w7 < (=)
2
m)? — ((l)2 +l) G h? = (n)? — np) x h?
(n) ()2 X(M)
(n)_ (n)-1
2
r+1) xh+((W2— np) xh

. m? — (2 +1)
| X

(n)— n)—-1
(G3=1) @ x (G5 =)
2
! M2 - @2 +D | @+ 1) .
n)-1
7 (G5=7)

L= | -
\ @@=
L= ((m?*-np) xh

L, is the total momentum
L, is the angular momentum
L; is the orbital angular momentum

This is derivation number 56
Li=yll+1)xh
2

L*=1(1+1)x h?
L%= %+ 1) xh?

L =(n-1)?%+ (n—1)) xh?
Ly = (n)? — np) x h?

l=n-1
This is derivation number 57
L =13
12=1L,xL,
L} =nhx L,

L,=nXxh
L}=(n xh—h)x L,

n=mn-1)

L,=nxh
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L= xh—h)x(mnxh)

L? = (n)? x k2 — n x h?)
Ly = (n)? — np) x h?

Ll=\/l(l+1)xh
2

=I(l+1)x h?
2
L% =+ 1) xh? %
M2+ 1) x h?
(n)?
2(12 + 1 h?
LFJ(")((I)Z)X -

Z+1
Li=nx %Xh
’(12+ l)
LDznhX (‘nT

This is derivation number 58

le =

L, =nh X e+ 1)
b= n)-1
m)?* x ((n) - l)

L, = n x D2+

l is the orbital quantum number
Ly is the David’s orbital angular momentum
This is derivation number 59

a
(Mg = 130> =11 +1) |
2

Qay
M=o 1302 - @+ )| 3

13 = (0)? — np) x 2
2
Py = 21307 = (@ = mp) | 3
Wt %) gnenz — 13
\2
Ot _ ﬂ| 3n?h? — | nh X e+l |
h2 2 2 n)-1
2 x (=)
2
T n?h? 13- @z+1 ) |
R | e (25

(m)% x

(Pt = ao X n? { (12 + l ) \
\ =)
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2
rZ+1) \
n)—-1

\ 2 % (3= z)/

2
L+ 1)
(n) -1
n)? x (=%—
3 —
()1 = ag X N2 | > 2<2(n) l)
3 +1)
(T)nz=ao><n2|—— |
' z ) —1
27 > (=)

(r)n,l =ap X n? | E_

3 +1)
2 5 (n)—l)
2(n) x&n)_l
D, is the David’s constant adjusted for radius
()i = ag xn? | D, |

D, =

This is derivation number 60

v m
F.=mx— —
r m

F,=m?x

rxm
p=mxv
2
p

Trxm

p=hxk
_ (A xk)?

F,
rXm

(h x 2m)?
Fc_rxmx/l2
C=AXxv
(A x 2m x v)?

€7 rxmxC?
nxv

axZ

(Ax2mxvXxaxZ)?
¢~ rXxmx (nxuwv)?
L, =mXxXvXr,
(Ax2mxvXxaxZ)?
¢ = L, Xv X (n)?

V=2RXT XV
_ (hx2mxvXxaxZ)?

T Ly X2m X1 XV X (n)?
_ (hxaxZ)?

T L, X1 % (n)?

c

c

_(Axax2)?xk
€T L, x(m)3
L, =nXxXh
(axZ)?xhxk
T )t
_(axZ)?xp
O

This is derivation number 61
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2kE =m, x (v)?
22
2kE =m? x —

m

p=mxv
2
2kE =2
m
p=hxk
A x k)?
ZkE—( )
k_Zn
= Z
(h x 21)
2KE = ~——7
C=AXv
ZkE_thanvY
T o mxC(?
_nxv
TaxZ
(Ax2mxvxaxZ)? r
2kE = -
m X (n X v)? T

L, =mXxXvXr,
(Ax2mxvxaxZ)?xr
L, x(n)?2xv
nxXA=2mXr,
(AxvxaxZ)?x2mx2A
L, XxnXxv

2kE =

2kE =

C=AXxv
_(AxaxZ)?x2mxv x C
- L, XxnXxv

2kE

axCXxXZ
v=——
n

(M2 x2mxv xax(Z)?

2kE =
L, Xn

L, =nXxh
Ax2mxv xax(Z)?

2KkE = O

h, xv xax (Z)>*

()2

2kE =

This is derivation number 62

2kE =m, x (v)?
2
2kE =m? x —

m

p=mxv
2
2kE=%
p=haxk
h x k)?
2"“%
k_21t
)
2kE = (h x 2m)? (n)?

m x A2 (n)?
nxXA=2mxr,
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(A x 2m x n)?
2kE =
mXx (2w X r,)?
2k = XM
m X (1,)?
This is derivation number 63
k.(e)?
2kE = (e)
rn
k. is the Coulomb constant
2kE = 2KkE
ke(e)* _ (hxn)?
r,  mx(@,)?
(A x n)?
2 _
ke x () = mxr,
_ (hxn)?
r"_mxkex(e)z
This is derivation number 64
2kE = 2KkE
k.(e)? (W?x2mxv xax(Z)?
. nxL,
L, =mXxvXxr,
k.(e)? (W x2mxv xax(Z)?
. NXMXVXT,
2 x2mxv xax (Z)?
ket - ® 2)
nXmxv
p=mxv
W2Z2x2mxv Xax(Z)>
ey - )
nxp
p=hxk
)2 x2mxv Xax (Z)?
ke = ® 2)
nx hxk z)?
AX2mXv Xax (Z
2 _
k.(e)* = "
n
k=—
T 2
AX2mXv Xax(Z
k.(e)* = T Z)
nx F
k.(e)? hx2mxv xax(Z)?
r, nxn
h
h=—L
21 )
h,xv XxXax (Z)
2kE =-F
(n)?
This is derivation number 65
h, xv xax (Z)?*
wg (z)
2(n)?
yp - 562607004 x 10734 x 9.016535737 x 1017 x 7.297352563 x 1073 x (Z)?
B 2(n)?
i - F3597447139 x 1018 x (Z)?  2.1798723567 x 10718 x (Z)?
B 2(n)? N (z)?
2.1798723567 x 10~18 x (Z)?2  3.605693099 eV x (Z )2
AKE = =
(n)%e (n)?

h,XvXa«a Z)? 7)?
ap, — M (@ @
2e nx)?2  (nyg)?
6.62607004 x 10734 x 9.016535737 x 1017 x 7.297352563 x 1073 ( (2)? (2)? >
nx)?2  (ny)?

AE, = 2x1.60217662 x 10-1°
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AE,

_ —13.605693099 eV < (2)? (2)? >
B 1 ()% (ny)?
This is derivation number 66

L=\ll+1)xh
L} =1(1+1) x h?
L, (The orbital angular momentum)

This is derivation number 67
L=JIl+1)xh
L%=11+1)x h?
(n)?

LP =@+ D)xp o

PN CONGENPET
Lo (n)?

L @t xw
L (n)?

Z+1
Li=nx %Xh

f(12+ l)
LD=nhX W

r+1)
@ x(G5=)
2+ 1)
D, is the David’s constant for orbital momentum

LD=nfl><DL

Lp = ()?—np)xh
( )_(n)z—((l)2+l)
@)

X h

LD=nfl><

DL=

This is derivation number 68

n)—-1
m)? — (D> +1)
L= || m?2- ((n)— l) x R
n)-1

This is derivation number 69

+1)
n)-1
™ (G5=7)
L, =mXvXr,=nXh
r+1)

@ (G5=1)

LD=nfl><

Lp =mXxXvXr,X

This is derivation number 70

Lp =mXvXr,Xx @+ 1) VX T
b= n n)—1\ vxr,
™ (=)
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_m><(v)2><(rn)2>< Z+1)

b= vVXT, n) -1
(m)? ((n)— l)
22
a, =—
r
L, :mxacx(rn)zx

v

v wXaXZ

r 2Xn

r+1)
n)—1
(m)? ((n)— l)

mxa.Xr,X2xn

L, =
b wXax’Z

F.=mXxa,

L _FeXryx2X%Xmn eZ+1) 2
b= wxaxz (n)z((")_l> 2w
(n)—1
nXA=2mxr,
L _ FexAx2x(n)? r+1)
D™ wxaxZx2m , () —1
n) ) =1
k_21t
T2
_ Fox2x(n)? (2+1)
D — —
wXaxZxk (n)ZGZ%—i)
w =Cxk
w =v,xk

F.x2x (n)?

r+1)
LD: 2
axZxCx (k)

* (=)

L= F.x 2 x (n)? 2+ 1)
D™ axzxv,x (k)? n)—1
) v,, (m)* ((n) - l)
_nxv
T axZ
_F.x2xn

Lo == Sz ™

This is derivation number 71

r+1)
o (=)
B+ 1) x(ry)?
™ (G3=1)

Lp =mXxXvXr,X

Lp =mxvXx
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Lp =mXxvx —(12+l)
b= n)-1
(k)z((n)—l)
p=mxv

L, =px z+1)

b= n)-1
(k)z((n)—l)

L 2+ 1) x(p)?

b n)-1

0* ((y=1)

p=hxk
N GEXPRI0S
= ————

(=)

This is derivation number 72
mcCy = ihyﬂaﬂlp
mCy = ihy*(8, + I',)P
V= (an - r u)

Classical Schrodinger equation
. h? v Z x (e)?

2
atom

2m, 4T X g9 X T,

Hamiltonian of an electron in a hydrogen atom

V (white)(r) = Eqe™"/™

Potential energy of a small spherical body whose size decreases with distance, such as a white
hole.

E_0 (Potential Energy) / (Screening energy)

r (radial coordinate)

1o Range of the eyebrow effect

Hrotar = Hatom + V white)(T)
We put the equation of the black hole ejection

(i11)] N
ih— = [H
- ih " = [y
Hiotar = Hatom + V(white) ()
o0y .\
lhﬁ = [Hatom + V(white)(r)]lp
Y h? Z x (e)?
ih— =[- —V?— ——————+ Eqje /"
l at [ 2m, 4-1TX80XTn+ o€ Iy

E_0 Determines the extent of the blocking or voltage correction ef fect.
2

4mteyr
If we assume that the singularity is nothing but a white hole, this makes it necessary to make a

V() = - + Ege™"/To

modification to the Schrodinger equation.
] h? Z x (e)?
at 2m, 4T X g9 X Ty,
E_0 is the energy displacement, zero

+ Eqe~"/Tolyp
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There is another modification that we can enter into a second equation, and E_0 is the energy
displacement, zero.

This is derivation number 73

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
perspective 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.

This will enable us to add the group velocity as a result of adding the phase velocity when the
speed of light is constant.

Ry — %Rguv +Aguy = (i:_();tLTuv

o6,

7
(vg)

1. (General quantitative relativity)

-1
ds? = — (1 _ )(v,, ) de? + (1 - (ZGgZ ) dr? + r2dn?

("p) r Vp) T

-1
2GM 2GM
ds? = — (1 - )(vg ) de? + (1 - ) dr? + r2dn?
(vg)'r (vg)r
2. (Schwarzschild Metric)

2GMr 4GMar 2
ds? = — (1 — —2) (vp )Zdt2 ————sin*0dtdd + %drz + p?do?
p*(vy ) p*(vp

2GMa?
+(r*+ a? + ———sin? 0) sin? 6 d¢?
P*(vp

1
Ruv - ERguv + Aguv =

2GMr 4GMar 2
ds? = —<1 )(v ) —ﬁsinzedtd¢+%dr2 + p2d6?
pz(vg )

p2(vy)°
2GMa?
+(r*+a* + ———sin® 9) sin? 0 d¢?
p*(v

p?=r?+a%cos?0
2GMr

2 2
st a

2GMr
A=1%— >+ a?
Vg

3. (Kerr Metric)
2GMr — GMar 2
ds? = —(1 )( ) —Zsinzedtdd)+%dr2 + p2d6?
p*(vy ) p*(vy )
2GMr — Q?)a?
+ (rz +a’+ %sin2 9) sin?0d¢?
2(v )

2GMr — GMar 2
ds? = —(1 )( ) —)Zsinzedtd¢)+p7dr2 + p2d6?
p%(v

p*(v, )’ 9

2GMr — a
+ <r2 +a%+ %sm 9) sin? 0 d¢?

p*(vg )
4. (Kerr — Newman Metric)
_ 2GM
s T N2
(vp)
2GM

)

5. (Schwarzschild Radius)
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(vg )2

6. (Gravitational Time Dilation)

7=
2GM
(vp)r
Z=——1
2GM

(vg)r

7. (Gravitational Redshift)

o _ [2GM Dis
(vp )2 D1.Ds
o _ [26M Dis
(o7 ) D

8. (Einstein Ring or Gravitational Lensing Angle)
(a)z 8nG kA

a 3 a? * 3
9. (Friedmann Equation)

6nGM
Aop=—m
(vp ) a1 —e?)

6rnGM
Ay = ———————
(vy ) a1 —e?)

A 6TtGM
===
(v, )za(l —e?)

6TGM

Ap =

(vg )za(l —e?)
A is the additional precession per orbit.
10. (Perihelion Precession of Mercury)
L? =17
L (The orbital angular momentum)
Il+1)xh?=(M)? — n)xh?
(+1)=(m)? - n)
(@*+ )= - n)
m? - (O*+1D)=(n)
(n)=m? - (D*+1)

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 Mossbauer 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.

5. Method
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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.

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.

c 1 4,1 1
BE=Ey-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
e (nm) (nm)
An’=2, n=1) 1215 122.0
AMn’=3, n=1) 1025 103.0
Mn'=4, n=1) 97.2 97.3
AMn’=2, n=3) 656.1 656.3
Mn’=2, n=4) 486.0 486.1
An'=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 =2m x r

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.

oo + Mgy = 24 )
Anmxe AE, "

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

8T X G
Guv+Aguv =? uv
AE. = hy, xC
" Anmxe

nXA=2nXn,

]
Lyman

H3

Balmer

Hy

energy [eV]

U [ E— E—

ultraviolet

u
T
s |Bglmefl L

infrared

@, (b)) ]

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

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

name | lower n lowest energy [eV] | max energy [eV] spectral region
Lyman series | 1 10.2 13.6 uv

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

Brackett series | 4 0.31 0.85 | IR

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.

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.

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.

e 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).
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.3 Compare the energy levels and emission lines.

Expected Outcome:

¢ 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.

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.

8t X G 43
Goov + MGy — Tyoy = —pz— = 2.0766474428 x 10 (16)
En = EZ - El
Ap. _ —13:605693099 eV (2%  (2)?
n 1 )2 (ny)?
o e @mex () x4 (1)
Wy L9 = Anm x )5 X (g X £0)? (AE,)S *
ot = (2m)° x (1.0545718 x 10734)* x 4 (1.616255011 x 10735)2
w T = A X e)8 x (41 x 10-7 X 8.854187813 X 10-12)2 (AE,)° nv
G4 _ 6.4231253544 x 107167 1 T
w T A = (Anm x e)5 (4AE,)5 *
6.4231253544 x 107167 1
(AETI.)S = 5
(Anm xe) G + Agyy — Ty
6.4231253544 x 107167 1
(4E,)® = =
(Anm x e)> 2.0766474428 x 104
a ) = 3.0930261448 x 107124
nm = (AE, x e)®
3.0930261448 x 107124
(Anm)® =

(—13.6056193099 eV (((nzz))z2 B ((nzl))ZZ) y 6)5

3.0930261448 x 10-124
Anm =5 5 2 =
<—13.605693099 ev. ( (2) - () 2) % 1.60217662 x 10_19)
1 (n2)>  (ny)
A =656.11227252 nm
This example of a hydrogen atom in the Balmer series.
4 x (h)®x (2m)*° I’
G + Ay = (n)° x (2m) () T,
(ko X £9)* X (Anm )° X (&)° (AEy)°
_hyxC 1239.8419637 eVnm
o 2

AE,

Photon energy equation.

(aE.y — X W x @0 ()’
" (o X )t X (Anm)? X ()° Guy + Aguy 7
Example of a hydrogen atom.
4 x ()8 x (2m)10 (Ig)
(H'O X 80)4 X (A nm )9 X (e)g Gp.v + Aguv - Tp.v

Example of a hydrogen atom in the Balmer series.

AE, =9

We remove the energy level (n)
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AE. = 4.8160445107 x 107223
n (Anm)? x (e)?

AE. - 48160445107 x 107223
"7 1(656.11227252 )2 x (1.60217662 x 1029)°

AE, = 1.8896795971
The unit of measurement for photon energy is electron volt (eV), the wavelength is (nm)
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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
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
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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.

n)Sx(W)*x4 G
G + Ay = (Anmxe)* (AE)* *
Qo x (x4 (lg)
CLrm x €5 X (o X 207 (B,
The results of the experimental value were obtained by using the results of previous research on

Guv + /lglW =

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

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

Theoretical value (My work) Experimental value

Spectral Line  Energy A A
A'=2,n=1)  10.204269824 eV 121.50227268 nm  121.5nm
A'=3,n=1)  12.093949421 eV 102.51754257 nm  102.5nm
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) 25510674561 eV 486.0090907 nm  486.0 nm
A(n'=4,n=3)  0.66138785898 eV 1874.6064927 nm  1874.6 nm

AEn = Ez - El
_ h, xC ~1239.8419637 eVnm
A y!

AE,
Photon energy equation.
E - —-13.605693099 eV ([ (2)*? (Z)*
" 1 (n2)?  (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.
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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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