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Abstract:

To date, a unification is needed with the applaabf Planck units which unifies
not only the force of Newtonian gravity with theefromagnetic force and the strong and
weak nuclear forces, but also one which includestjum field theory and relativity.

Herein, a unification as such is accomplished iictvithe mathematical terms of the
conventional fields and the corresponding forcesuaified into one general function in
Planck units, and the geometry (including intestalcture) and functionality of certain
aspects of the respective unified field construthedefrom are described. Accordingly, the
geometry and functionality of the unified field aeplied for describing certain aspects of
electromagnetic, gravitational, and nuclear inteoacalong with certain aspects of
elementary patrticles (including antiparticles),ra$p molecules, and at the macroscopic

scale, astronomical bodies.
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GENERAL FUNCTION OF THE UNIFIED FIELD:

A general function of a unified field is formulatedrein complemented by a theoretical internal
structure which has been constructed for the pibsitefied field unlike the functions of the conviemtal forces
of Newtonian gravity, the electromagnetic forces sitrong and weak nuclear forces, and the functébns
conventional spacetime. Wherein, first, equatibf)( which was designed especially for the purpaddke

theory herein, is rewritten as a general exponkfunection which has the form shown in equation )(1B

i[ +X+n iy]
foz=deN T 2 Eq. (1A)

e[; m* X+% ny+ y]

f=z=% Eq. (1B)

In which case, 1/N is a constant such that N=38, 2,; and n and n are constants such that 18 and

1>n,>0.

27(qvr) 27 (mvr)
Now, substituting h and T for (x) and (y), respectively, in equation (1B)uks in
q

the following more specific function:

+ +
irﬁ 27r(qu)+1n2 27 (mvr)
N hq N h

f =+ Eq. (2)
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Here, (q) is charge, (v) is velocity, (r) is radi(®) is mass,a is Pi, and (h) is Planck’'s constant as applied fo
the mass aspect of the unified field, ang) (§ a variation of sorts on Planck's constant Wiscapplied

theoretically for the charge aspect of the unifiettl as will be described more so below.

Equation (2) is expressed as follows when v=c:

1 iZ;r(qcr)L 1 J—'Zﬂ(mcr)
Jan hy N2 h
f ==+ . Eq. (3A)

The (x) and (y) terms in the exponent (neglectiggs can each be made approximately equal to a
dimensionless value of one when using terms whiclude Planck units in both variables of the expbne

when h=Zmcr, and when applying the following charge to nras® in the (x) variable of the exponent:

(a,)  (1.8755d0 *°C)
(my) _ (2176540 *kg) _ .
(@) (1875540 *C)
(M) (2176540 %kg)

2r(qcr)  2z(mer)

Wherein,
erein h

h as exemplified in figures (1A) and (1B) as follows:
q
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\ 18 " 35
27 (2176510 °kg) (1'8755‘10_ ©) (1'616240_ m (L616X10 *m)
« 27(qer) (2176%10 °kg) (5.391K10 *“s)

18
%kg) (1'875540_ C) (5.391%10 “s)
(2176510 °kg)

(5.391%10 *g)

~1

4 (L616X10 ¥m)® (2176510

FIG. 1A

- 35
) L1620 M) ) 616300 %m)

27(2176510 -
_ 2z(mer) (5391310 *s) N
h (1.616X10 *m)* (2.176510 ®kg)(5.391K1L0 *s)
(5391%10 “s)?
FIG. 1B

Here, the (x) variable of the exponent in equaf®/h) is made to represent the "charge" aspectefuhction
with the application of the respective charge t@smatio, and, as will be shown later, the ratilh b& useful

for constructing an expression for theoretical aodventional electromagnetic potentials, etc.
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Now, equation (3A) is made into unified field fuizct (4A) by first taking equation (3A)

1 iZ;r(qcr)L 1 J—'Zﬂ(mcr)
Jan hy N2 h
f ==+ Eq. (3A)

and rewriting it as Eq. (3B)

Ji_lrhiZT](qCI’)] . an
f=" ¢ Lre , Eqg. (3B)

and then reflecting the (x) variable (which relatesharge) while treating (c) and 1A constants, such that

-+

Jlnz*iZﬁ(mcr)]
f ic%*ln{—nl 27r(qr)} ol .

q
Here, the reflection of the function is considetethe a mathematical representation of an impoghpsical
aspect of the oscillatory trajectory of the flowrn&ss-energy in the unified field as will be indica later.

Then, upon taking one partial derivative by keeghgexponential portion of the function which tekato the

(y) variable (mass) constant equation (4A) is poatlas follows:
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1 n2*127r(mcr)
th N h
N Eq. (4A)

In result, equation (4A) is a general unified fi@lithction which provides families of functions fibre potential
of the unified field presented herein, which candlated to the conventional strong, weak, electgmetic,

and gravitational fields.

Equation (4A) can be applied to describe theorkéind conventional nuclear, electromagnetic, and
gravitational potentials. However, the essentitiécence between the function of equation (4A) émel

functions of conventional Newtonian and Coulombatemtials resides in the presence of the exporig¢atia.

In convention, the exponential term is present@Mith the inverse function in the function which
describes nuclear potential (e.g., the Yukawa pi@tn In which case, the exponential term in filmection of
conventional nuclear potential is considered taag@gh a value of one as the mass in the exponenbaghes
a value of zero. While, the exponential term iseath in the functions which conventionally describe

Newtonian gravitational and Coulombic (electrosfgpiotentials.

However, to the contrary, the exponential termpigli@d with the inverse function in the unifiedléie
function herein, and thus is included in the dé&fam of not only the theoretical nuclear potentidlst also
included in the definition of the theoretical elechagnetic and gravitational potentials (i.e., s@aainclude
modified forms of Newtonian and Coulombic poterdjal\Wherein, in the present theory, the exponkteien
only approaches a value of zero in the expressaralectromagnetic and gravitational potentiale.(ithe

potential is not normalized for the nuclear regaann convention). While, in physical terms, tikp@nential
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term plays an important role in the unified fielch€tion in allowing for the three dimensional spbéispect of
the function (i.e., the three dimensional aspecthefoscillatory trajectory of the flow of mass-emein the

unified field) as will be indicative more so later.

Next, a theoretical unified field potential equati@B) representing a portion of the unified fiedd

arrived at by applying the following member funatsofrom the families of functions in equation (4A)

1n2*_27r(mcr)]

1 th N h

*

"N n,*2z(ar) /

and then taking the negative of the functions fanvention as shown in equation (4B)

inz*_Zﬂ(mcr)
th N h

1 ohe
N n*2z(qr)

Eq. (4B)

(Note that the signs used for the families of fiord in equation 4A pertain to the signs on thesaxkich
relate to the functions, while the sign of the fiimit in equation 4B relates to the direction ofgrdial in

conventional terms.)

Next, the value of the theoretical unified poterfigaction in equation (4B) approximately equals
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2 . :
—C” when 1/N is considered equal to one, arand B=0,

2
~ h z_Oﬂ(mcr)l -1
«C h 2
= ~ —C
~ 4z (qr) 2 =q.(46)
~ 0*2xz(mcr) _

- th * h 1 5

o f=——r - ¢,
~ 4z (qr) 2

Wherein, equation (4C) is considered to represeathalf of one portion of the family of unified iepotential

functions as will be elaborated upon later.

2z0Cr  2zamer q m h h
Now, since = h ~ ,thenh— :F andE = —. Wherein, after taking the

hq ! m

gradient of equation (4C), breaking the result davto vector components, and then substituthrﬁg for E

in one term, equation (4C) can be written in teahgector components in the form of electric chaagd mass
gradients as follows in equation (5A) for, in peutar, analyzing the electromagnetic and gravitatigradient
components of the unified field, which includeslgmimg them as they relate to their respective emtional

terms:

" he

1 Mg _ he _ M
\E ~ 4;z(mr2) ~ 47r(qr2)

V2 ~ an(ar?)

Eq. (5A)
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or one half of the respective unified field gradipartion can be written as

2 2
~" Oz (mer) ~  Ox(mer)
1 o _ _ 1 hqc h 1 “he h
—V¢ (unified field gradientportion)= =% = -

~ 2 2 5 47r(qr2) 2~ 4”(mr2)

Eqg. (5B)

} _ {z_Oﬂ' mer
h __K:q, LN
27z(qr) r

Here (V) is gradient, and? = wherein KT is a theoretical

precursor to the conventional electrostatic conist&p as will be described more so later.

The square of one portion of the theoretical gedinal (mass) gradient of the unified field (iz.,
theoretical gravitational field gradient which damrelated, for example, to the conventional Nevaion
gravitational potential) is represented by the sguwd one vector component, i.e., the (y) companeant
equation (5A). Wherein, in terms of the respectheoretical gravitational potential,

_ ~ Oz (mer)
hc . h 1 2

e ~ —C when
~ 4z (mr) 2

-

-8, | 1.6162x10 - 35 34
h =2zmer = 272(21765x10 )| — |(L.6162x10 ) = 6.6258x10 , such thate

5.3911x10~ 44

~1,In
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~ 0z (mer)

h

which case the units ie[ 1 cancel and thus the term can be dropped, andtkath

" hc “2mmctr 1,
—C | Also, figure (2A) shows the production of apgroately one half of the

~ 4z(mr) a 47r(mr)~

21 m
conventional gravitational potential, i.€%, —GT * T , after the cancellation of certain units

2

hc
in ———_(while neglecting the sign).
~ 4z (mr)

e _Ggtmtrm @ (W) (o) 1 (9
sazm) T (9 (9 kgrm) (gt (m) 2 (m)

FIG. 2A

In which case(G; ) takes on the same numerical value as the conveatipavitational constant, i.e.,

6.6x10 **, using Planck units as shown below:

o _ (m° _ ()’ _ (L6162x10 ¥)°
P (kg)(9)®  (M)(t,)® (21765x10 8)(5.3911x10 “4)2

- 6.6738x10 ™"

Similarly, the square of one portion of the theimadtelectromagnetic (electric charge) gradienhef

unified field, (i.e., a theoretical electromagnéietd gradient which can be related to, for exasnphe
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conventional electrostatic, i.e., Coulombic, paedhis represented by the square of the otherovect

component, i.e., the (x) component, in equation) (5 which case, an equivalent argument for gémms of

“he ~ Oz (mer) _
. . . . RN I R 1.2
the respective theoretical electromagnetic potecéia be made, in which 4 () e ~ EC
X 4w

z_Oﬁ(mcr)l
h
when Q=h=2tmcr, such thael ~ 1 and thus the term can be dropped, and such that

) ) o [Foreen
hgC hc 2me’r T1 a h

= = ~ —C  Wherein,— "€ is considered the
~4z(qr) ~4z(mr)  ~4z(mr) 2 ~ 4z (ar)

theoretical electromagnetic potential counterpathe theoretical gravitational potential showndoef

Moreover, similarly, figure (2B) shows the converspf the units of theoretical electromagnetic pos

e | | o | |
472(qr) into the units of conventional electrostatic painincluding the units of the conventional
~ 4z (qr

N*m2

electrostatic constant, i.e., the units-crsz— , for the production of a theoretical approximatairone half of

- q
the conventional electrostatic potential, i&., < Kc * ? , after the cancellation of certain units whilaiag

2

(qp) (©)
applying the following charge to mass ratj which has the uni also while neglecting the sign):
pplying g g ?O*mp) rkg)( g g gn)
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@,) ©) m
hc—— ©) [ 12,0 (M
carm) ) g ) (a2 )
(m,) (m,) (m,)

©* M 2 °(m
tee) (ka) ™

FIG. 2B

1 “h.c
Now, substituting® — K+ % q

for ——,—_ inequation (4C) provides for a different express
~ 4z (ar)
for theoretical unified potential:

1
~ —¢?
~ r 2
which can be rewritten as Eq. (6)
~ 0z (mcr)
-1 h -1
fr —K(Q*—= =c°.
~2 r

Eq. (6)

Here, equation (6) is considered to be anotheremgoon which represents one half of a given poxticthe

theoretical unified potential. Wherein, a wholetpm of theoretical unified potential is arrivetlley adding

two equivalent portions of the function from eqoat(6) as shown in equation (7A) as follows:
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-1 e 1 e
V(wholeunifiedfield potentialportion)z g 2 KT (q) * + - 2 KT (q) * [ ~
~Ox(mer)
h
_ e —aD
1K (@ F=———="Ic
Eq. (7A)
or
~ 0z (mer) Oz (mer)
h h
A T - € — 12
V(wholeunifiedfield potentialportion)z KT (E +E) * r ~ KT (q) * r ~ ]-C .
~ Oz (mer) ~ Oz (mer)
h h
1 e 1 e
Then, after substituting® —GT (m) * for —2 KT (Q) * f for

one portion (addend) in equation (7A) a differexpression for a whole portion of theoretical urdfigotential
is produced in equation (7B) by the addition ofottetical electromagnetic and gravitational potdrtiactions

as follows:
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{z‘o;r(mcr)l {z‘On(mcr)}
h

1 e
V(wholeunifiedfield potentialportion): ~ 2 KT (q) * [

~ 0z (mer)
h

1K, (@ r e
:

Eq. (7B)
when n=2 and p~=0.

While when =1 and B=1, then:

+
|
22
=l
p
3
*
o
Q

1 e
— *
V(wholeunifiedfield potential portion) ~1 KT (q)

~ 2z (mer)
h

2K (@)
r

Eg. (7C)

Note that an equation for a whole portion of umifgotential by the addition of electromagnetic and
gravitational potential functions for when(and () are any of their other complementary values ¢sm lae

achieved similarly.

| | o he 1. m
Next, returning to gradients, upon substitutig — KT — for and~ —GT —

2 'r ~ Ar(qr?) 2 ' r?



Page 15 of 134

in

“he 1.9 he
for ——, ¢ inthe components in equation (5A), and upon sitisiy ~ — — for — 57
~ 4z(mr?) P fuation (5A), and upon SWbso = 5 Br vz L dr(ar?)
the respective sum in equation (5A), resulting #quga8A) provides for another expression for tleidon of

the square of theoretical electromagnetic and tatwnal gradients:

2
[z_On(mcr) ~ Oz (mer) ~ Oz (mer)
h h h
_—l (a) : e (m) E (a) °
Kt (a)* + Gt (m) * ~ — K1 (q)*
T T T
B 2\/5 r ~ 2\/5 r2 r2

Eqg. (8A)

Here, equation (8A) is considered to represenstjuare of one half of the total unified field g of a given
portion of the unified field expressed in terms evhinclude electromagnetic and gravitational congmbs.
While the square of the whole unified field gradieha given portion of the unified field in reldtéerms is
considered to be arrived at by adding two equivtajeadients in the addend squares of the gradigntibns

from equation (8A) as follows:



~~ Oz (mer)
h

|
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h

1 @ e
—K q*

— BT
~ 22 I’2

1 @ e
+ Kr(q)*————
T
~ 22 I'2

~ Oz (mer) ~ Oz (mer)
h h
- 1 e (m) e - 1 e (m) e
— = Gr(m* + T(m*
~ 2\/5 I’2 ~ 2\/5 r2
such that
2
~~ Oz (mer) ~ Oz (mcr)
= =
- 1 @ e - 1 e (m) e
—F—Ky(@)*———— + ——Gt(Mm*—————
~ 2 2 <2 2

Eq. (8B)

or a whole unified field gradient can be written as

{z_Oﬂ(mcr)

|

Q

Q

- e
~ 1Kt (9)*

~ Oz (mer)

2
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Eg. (8C)

Here, the addition of two equivalent functions quation (8B) involves the vector addition of twarfians of
the unified field which can be more clearly undeost by referring to the geometry of the unifieddie
described later as with respect to, in particdlgures 7A, 7B, 7C, and 7D. Note that an equattrthe
square of the whole gradient of a given portiothefunified field for when () and (i) are any of their other

complementary values can also be achieved similarly

Nevertheless, the theoretical total potential sfadic elementary particle can be considered to be

arrived at by the following summation shown in etpra(9A) (for eight octants):

ny* ‘27r(mcr)}

ny* ‘2;r(mcr)}

_ : ) :
V(particletotal) =4* ZV =4* *&* n *&* e N
n 27(ar) n, * 27 (ar)
&* h +¢* e h .
n 27(ar) n, * 27(ar)
Eqg. (9A)

Wherein (V) is potential, and {hand (i) are the same complementary pair for a pair ehsgftop and bottom
sides) inside parentheses, whilg) (@oes fron=2 to~1 as (n) goes from=0 to~1 sequentially from one

parenthetical term to the next in the summation.

While furthermore, the theoretical total potentdh system (e.g., a system of bonded nucleonshean

considered to be arrived at by the following sumamashown in equation (9B):



Page 18 of 134

lnz*_27r(mcr)}

lnz*_27r(mcr)}

_th N, h —th N, h
V(Systentotal) =4* ZV =4%| ——* +—*e +ana|t
n,* 2z(ar) n,* 2z(qr)
1 ny*" 2z (mer) 1 ny* 2z (mer)
_h C Ny h —h C N, h
* —q* + q * e + LI B + " nn
n, * 2z(qr) n, * 27(qr)

Eq. (9B)

Wherein, in the summation shown;)and () are the same complementary pair for a pair ofiseftop and
bottom sides) inside parentheses, aniidoes fron=2 to~1 as (n) goes fronr0 to~1 sequentially from one
parenthetical term to the next in the inside addmadketed terms (different particle potentials) which case,

here, 1/Nis excluded since it is considered to cancel enstimmation of whole patrticles.

Moreover, the resultant gradient extending out feomelementary particle or a system of particles ca

be written as:

op~ Op~ O@~
Vgo(systeml):_(oI +_¢J +_(pk

oX oy 0z

and the respective Laplacian is:
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WhereinV is gradient andv? is the Laplacian such that in both cages 8* z

Naequals 1, 2, ...; and 1g<¥2 and correspondingly 13¥0.

Note here how the form of the terms of a time iredgfent particle in quantum mechanics support the

form of the potential of the unified field preseshteerein:

—i 27mex —i 2amer

w(xX)=Ae™ = " =Ae " (whenk=zmc/h and x=r)

Wherein, (A) can be a scalar amplitude, such foagxample, A=1/2k¥emgh which pertains te"Grm/r
(when the other mass is positioned at infinity) ethiherein, is equivalent toK+g/r; or (A) can be a vector
amplitude, e.g., E (electric vector strength), ikcqg/r?, which is the gradient of the potentililq/rwhich

herein relates te’K+qg/r which again, herein, is equivalentt&rm/r.

Next, a general theoretical unified force equafb®) pertaining to a portion of the unified field,
which can be related to the conventional strongddincluding the conventional residual nucleac&)ythe

conventional weak force, and the conventional ebecagnetic and gravitational forces, can be aclidye

11, q
taking the derivative of the resulting potentialegfuation (4B) as follows upon substitutin%F KT ? for
1

i _th
N n *2z(qr)

(wherein the derivative is denoted here as tathiegsecond regular derivative of a first
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regular derivative):

(1n2*_2;z-(mcr)j
11 N h
f'= ——K *
N n (@ r
DU f= %i K D _ - 1 Ny*27(mer)
" 1@, i
q (m,)
(a,)
wherein K is the remainder oK, without the charge to mass rat&—om_, such that
p
f''= ii K, * 1 ;
nl inZ*Zﬁ(mcr) .
1 (ap) o) w e[N h ]
g (m,)

1 (d,)
Here, (() in the numerator is rewritten and placed in theodeinator a{aj along with(r), m
p
1 ny* 2z (mer) 1 Ny*2z(mer)
mlNh ] 1 (ap) xp e[Nh 3
(the charge to mass ratio), a such that " =U inthe

q(m,)
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11, 1

function f= N_ Kr G In which case,

1

1 N,*27z(mer) 2
1(qp)*r*e[N2 . }
g (m,)

111,01 11,
UN n u Nn U Nn

such that:
2 Jz*[lnz*_z”(mcr)ﬂ
- N h
TREET
Nn °r
or
) *[1n2*_27r(mcr)ﬂ
N h
11 e
fr= = = K(q)*
N c(a) 2 Eq. (10)

Wherein, the negative of the resulting derivativaswaken for convention, and the resulting forae rsewtons

inz*_ZE(ITICI’)

N - ]] in the exponent cancel.

_ J o)

Then, with respect to the sum in equation (7@)','% N]-KC(CIZ) * (2 when n~2

when h=zZmcr, such that the units %2 [
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_ J )

and n~0; and, with respect to the sum in equation (7f:')',z N ZKC(QZ) * (2 when

n;~1 and p=1. Wherein, force functions for whenrand (i) are any of their other complementary values can
also be achieved similarly. Furthermore, equatfonshe summation of force functions can also tleeved

by taking the derivatives of equations (9A) and)(9B

A theoretical electromagnetic force equation (It)the unified field (i.e., a force equation whicdn
be related, in particular, to the conventional eteoagnetic force, e.g., at weak field and low eélg, and a
theoretical gravitational force equation (12) floe unified field (i.e., a force equation which darelated, in
particular, to the conventional Newtonian gravaasl force, e.g., at weak field and low velociggn be
produced from equation (10), or can be produceddmying a similar second derivative process theddhe
two halves of potential which produce the resultr{} of equation (7B) as shown below (while 1/N is

considered equal to one):
1 e 1 e
_ * * ~
V(wholeunifiedfield potential portion) -~ 2 KT (q) r + 2 GT (rr) r ~

~ O (mer)
h

1K, (@ * S~ 1c?
r

Eq. (7B)

In which case, electromagnetic force equation {4 &)rived at upon taking the second derivativthefcharge

portion
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D —:I-Kr —=—1Kri= :I-Kr 1
Ux?2 ~ 2 u? =~2 ~0z (mer ) 2
1 (qp) * *e[ h }
g (my)
such that
e|2 *(_On(mcr)ﬂ
_ h
f'~ ZKq(g)* 5 =em. Eq. (11)

and gravitational force equation (12) is arrivediadn taking the second derivative of the massqort

such that
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v

1 _1 *
f''x ECELr(mZ) = =0:. Eq. (12)

Wherein, 1/n, i.e.,=%, is treated as a constant in these cases, amdalse, the negatives of the resulting

derivatives were taken for convention.

1 1

K =
Note that ' :oﬁ(mcr)} 2 GT :o;;(mcr)} 2 in the forgoing
l(qp)*r*e[ h 1*r*e[ h
q (my) m
1(a,) 1
derivatives sinceam = E when (q) = (qp) and (m) = (mp) . Furthermore, note that the additional
p

charge to mass ratio applied in the denominat@g) in figure (2B) is also derived in the forgoingcead
derivative which pertains to equation (11) alonghwhe other charge to mass ratio in the numeratmt) that
only a value of one is applied, which, accordinglges not affect the respective function (as trst §iet of
charge to mass ratios applied in figure 1A). Meeronote that the squaring of the potential fuorddiin the
process of taking the second derivatives in ord@btain the electromagnetic and gravitationaldédtmctions
are considered to pertain to the symmetry of thermal structure, and the self interaction of \attparticles

(described later) at Planck scale in the unifiettfi

Nevertheless, consider the following equivalencthefelectromagnetic and gravitational forces from
the sum of two half portions of each force at Pkaswale from equations (11) and (12) wher2and n =0
such that the exponential terms for the electroreigiand gravitational force functions are eachrapimately

one, and thus dropped:
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2 —184\ 2
~ KoL~ 898x10°* (1’87"10_35)2 ~ 12140" -,
r (161x10)
~ Gy L T Rt B S LU EEPYN T,
ERUTE (161A0%) NFP

when (g) = (q,), (M) =(m,), and(r) = ()

Now, consider the relative force strengths showowevith respect to the following approximate ecalences

of ~ /i€ in Planck units taken from the fundamental forestsblished above:

~K.0q> ~~ 898x10° * (L87X1L0**)*~~ 314x10*°~ Aic

~ G, M’ 667X10 * (217x10°%) 2~ 314x10 P~ fic

when (g) = (d,,) and(m) =(m,)

For conventional gravitational force strength:

G (protonmas$”® _ ~667x10™"" * (L67x10°*")?

- 39
~ K 27 -898x10™ * (1L87x107%)% °9240
~ c(qp) . ( . )

For conventional electromagnetic force strength:
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K. (electrorcharge)  ~898x10° * (L60X10*°)* 235 07
~ K (0p)? - 898x1L0°° * (L87XLO™)?

For conventional weak force strength:

- 19\2
(electrorchagge3 . (1.20)(10 )  ~81540%
~ K. () 898x10°° * (187x10"%)

For conventional strong force strength:

Ke(gp)?  ~898X10° * (187x107%%)%
~K.(go)? ~898x10° * (L87xL0®)?

Here, the agreement of these relative force sthsngith convention with respect to the terms talkem the

fundamental forces at Planck scale establishedeglvavich are approximately equal TdiC, support the

values and forms of the functions of the presesbity of unification, and address the problem peitagi to

gravitational interactions at the Planck "lengtalec'

CONSTRUCTION OF THE UNIFIED FIELD:

Now, "virtual particles” (with momentum) are considd to follow the gradient functions previously

presented, and are considered to provide substartbe structure and function of the unified field.
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Accordingly, the unified field theory herein ap@ia four dimensional gradient vector system whidvides
for an understanding of the internal structurehef wnified field, elementary particles, etc. Tdpisater depth of

information proposes to allow for a more detailederstanding of events in physics (e.g., for predbitity).

The virtual particles which follow a gradient fuiact in the respective families of functions desedb
previously are considered to transition througlugalof potential while having complementary valoegy)
and (n), and while having one constant value of 1/N. Yeéhe when 1/N is equal to one amongst member
functions, the unified field is considered to beam"elementary" state, while when 1/N is an integenber
greater than one amongst member functions, thésdrfield is considered to experience a macroscimpi of

guantization.

The potential of a virtual particle is considerechange as it follows a gradient function due to
changes in the values of its parameters as itatsflgcrews) in its trajectory during oscillatidora its

respective virtual particle path (gradient funcjias shown in figures (3A) and (3B).



Page 28 of 134

Top
front side

Bottom
front side

Side view of a
negative unified field

FIG. 3A

Top
front side

Bottom
front side

Side view of a
positive unified field

FIG. 3B

Figures (3A) and (3B) show a select few virtualtioée paths, which include "more bent" and "lesstbe

virtual particle paths, in simplified drawings démentary negative and positive unified fields @envative

vector fields). Wherein, each virtual particlelpa comprised in a respective “band” of virtualtwde paths,

and each band of virtual particle paths comprisesiitude of virtual particle paths which each qoise

respective curvature, dimensions, and alignmeotsptementary values of {nand (n); and a constant value

of 1/N. (Note that the significance of "more beatit "less bent" virtual particle paths will be Exped more

so later as, for example, with respect to in figl26A and 26B. Also, note that references to iihwetfand back

sides in figures 3A and 3B are relative refererces.

Virtual particles are considered to account folapagters of a unified field including the respective
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flow of virtual particle "electric" charge (q) as@vn directed along the arrows in figures (3A) &¥d). In
which case, the virtual particle paths form cursamhich produce the unified field of, for examde,
elementary electrically charged particle with amimsic angular momentum ({) (i.e., intrinsic spin), and a
"macroscopic" magnetic field (B for the electrically charged particle as a whalleng a respective (z) axis
(also shown in figures 3A and 3B). While, latewitl be understood how the magnetic moment obéit
electrically charged particle increases as the ingnaf its virtual particle paths increase in dirpooportion to
its respective decrease in mass (as supportedriwention by the magnetic moments of a static prewsus a
static electron). (Note that the opposite eleattyccharged unified fields are symmetrical reflens, and are
considered to comprise the same density so aptesent matter and antimatter unified fields. Heoave
certain portions of the unified field are not “nairt symmetrical reflections when spin is addedh® tinified
field, e.g., in terms of angular momentum as shawna, in terms of microscopic spins which are dbsdr

later.)

The basic "static" geometry of the internal stroetof the unified field is considered to be
representative of the basic geometry of the intestnacture of a static elementary electricallyrgjeal particle,
and representative of the operational terms ofkatedes (which can not be probed) ranging fromemtatical
Planck particle (i.e., a theoretical miniature Blaole) to a supermassive black hole. Whereinjrttegnal
structure of the unified field provides parametersdescribing certain characteristics of a blaolehncluding
the event horizon, accretion disc, jets, etc. é\bat drawings of unified fields such as thosenshim figures
3A and 3B, and other drawings which pertain to thara only intended to be drawn as rough approxamsit

or also exaggerations of what they represent #®wwig purposes.)

Nevertheless, each of the virtual particle paththétop band of virtual particle paths of a negati
electrically charged particle are considered tomase a right hand screw, and each of the virtaalige paths

in the bottom band of virtual particle paths ofemative electrically charged particle are considéoecomprise
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a left hand screw. While, each of the virtual jgdetpaths in the top band of virtual particle atlfi a positive
electrically charged particle are considered tomose a left hand screw, and each of the virtudiga paths
in the bottom band of virtual particle paths ofasitive electrically charged particle are considex@comprise

a right hand screw.

In more detail, the unified field is consideredoconstructed with a simple set of orthogonal msct
which provide for the predicable structure and fiorcof the unified field. Accordingly, each viglparticle
path is considered to have orthogonal “microscspins” comprising microscopic charge (q), mass éml

magnetic (B, spin vectors.

In terms of static negative and positive electhcaharged patrticles, figures (4A) and (4B) shoe th
left and right hand electric (g), mass (m), and neaig (B,,) microscopic spin vectors of the example virtual
particle paths on the top and bottom sides of #gative and positive unified fields shown in figai(@A) and
(3B), respectively. (Note that the length of ateecs not a relevant parameter here and elsewthesaghout

the present theory.)
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Top
front side

Bottom
front side

Side view of a negative
electrically charged particle

FIG. 4A

Top
front side

Bottom
front side

Side view of a positive
electrically charged particle

FIG. 4B

Figures (5A) and (5B) show how the three spin vescthiange alignment during portions of oscillation

in the nuclear and extranuclear regions in a negatnd positive unified field, respectively (wherei

importantly, the microscopic magnetic spin vectmasically have a relatively inverted alignmenthe tuclear

region compared to the extranuclear region).



Page 32 of 134

extranuclear
region

1

Nuc'ear region Negat|ve|y Charged
particle

extranuclear
region

Positively charged
particle




Page 33 of 134

Note that the nuclear virtual particle paths amshin figures 3A-5B as merged in the nuclear regioch that
the theoretical separation of virtual particle gaginot shown. Also, note that virtual partickhs may not be
shown with bending hereinafter (for simplificaticeycept, for example, where curvature is emphasized, in

magnetic interactions.

Figure (6A) shows a vector component in the (xdghp of a tangent at the leading edge of a select
portion of a virtual particle path of a negativeatically charged particle. Wherein, the (x) &pdaxes of the
vector components in the (x-y) plane corresponttiécconstants ghand (n) of the components1({mnKq/r)
and (1/d",*™"M respectively, in the gradient functiddnK1q/r* *1/e &M 1n which case, the (x) and
(y) axes, and the respective values g émd (n) are considered to relate to the energy, geometcy, of the
given virtual particle path. (Note that the arrowthe virtual particle path relates to respecatireroscopic (q)

spin vector direction along the gradient function.)
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A portion of a single more
bent virtual particle path. n

Vector component in the
(x-y) plane of a tangent at

the leading edge of the
. . respective virtual particle
S : Ba_md of p03_3|ble path portion when¥+0
y . virtual particle
: and x+2.
paths
-Z

Vector component in the (x-y) plane of a tangent
at the leading edge of the respective virtual
particle path portion whernsy¢1 and x+1.

Note, that the (x-y) plane in this
view is tilted for perspective
viewing while the virtual particle
path is not.

FIG. 6A

Note that whenx+2 and y+0, then the gradient of the virtual particle path
~"1/2Kq/r* * 1/eFP@MeM for the given one half portion of the theoretigalfied gradient function (top side),
and is= "1Kq/r? * 1/eFo@™M for the whole portion (the sum of the top and dmtisides as described more
so later). While, when+1 and y+1, then the gradient of the virtual particle pisth “1Kq/r* * 1/eFH@menhl
for the given one half portion of the theoreticalfied gradient function (top side), and is
~ 2Kqq/r? * 1/eFH@MM for the whole portion (the sum of the top andtdimt sides as also described more so

later). Respectively, note that the inner mosiusdf the function can represent a theoreticasioerof the

Schwarzschild radius such that2GrM/c?*1/e FX@mN \when'K 1 is substituted with @
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Figures (6B) and (6C) describe how certain pararaetethe virtual particle paths vary as their asg|
of trajectory vary. This relates to the (x) anyl\{glues of the vector component in the (x-y) plahthe
tangent to the given virtual particle path portiand, correspondingly, {hpand (1) in the respective gradient

function in figure 6A).



Top view

FIG. 6B

ty

Top view

FIG. 6C
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Consider the following conditions to be presentfiotual particle paths in a
band of virtual particle paths as theta increases tatic particle as shown in
figure (6B) (moving from one virtual particle pathanother):

1) Spin vector alignments rotate according to thenge in potential;

2) Path length and radius decrease for each vipiardicle path. In which case,
the virtual particles in a virtual particle patropagate with an increased
average frequency and a decreased average radthsthat the virtual particle
paths can propagate (statically here) in uniscm\&ave packet;

3) Complementary @ and (n) values change, and the elliptically helical
geometry of the virtual particle paths approacireutarly helical geometry
(eccentricity decreases);

4) Densities of the virtual particle paths increasel,

5) Virtual particles propagate at the same velocigy, virtual particles
propagate at the same velocity on all virtual gétpaths (refer to the
description under the heading "virtual particlesf mteraction, and
superluminal velocity").

When diagram (6B) is applied to an electron in &méc orbital the following
would occur a$ increases along the direction shown:

1) KE increases;
2) Negative PE increases; and,
3) Positional PE decreases.

While the conditions of the virtual particle pafbs figure (6B) are basically
equivalent for the virtual particle paths of a pagpting particle as a whole,
nevertheless, further consider the following caondi& when figure (6B) is modified
for forward propagation as in figure (6C), sucht ti@ta changes in opposite
directions in diagonally positioned quadrants fa keading and trailing edge (for
one portion, e.g., the front portion) of a propawaparticle:

1) When this diagram is applied to an acceleratedapating electrically
charged particle, “relativistic mass” increasesh@sa increases along the
direction shown for the band of virtual particlehz

2) When this diagram is applied to an electromagtiield quantum, virtual
particle paths on both the top and bottom sidesamaprised in a narrow band
with constants approximating+1L and B=1, wherein the narrow band of
virtual particle paths for electromagnetic fieldagta of higher energies have
virtual particles with higher average frequencied amaller average radii on
virtual particle paths with correspondingly shorppath lengths.

3) When this diagram is applied to special relgtivength contraction and
time dilation increase along the (x) axis as thetaeases along the direction
shown (as explained more later).
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Upon acceleration of an electrically charged pkatithe spin vectors of the virtual particles icleaf
the virtual particle paths are considered to rotaserelates to in figures 6B-6D, and more spediffadepicted
in figures 14A and 14B). Wherein, the rotationghe spin vectors of the virtual particles are cdeed to
affect the parameters of, in particular, a propaggbarticle including the radius, amplitude, wareith,
frequency, relativistic mass, energy, etc. (in agrent with the self interactions of the respectiveual

particles as analogized with the interactions oppgating electrically charged particles describager).

Accordingly, upon rotation of the spin vectors foe example virtual particle path shown in figure
(6D) for forward propagation, theta correspondinglyreases, and each virtual particle path chaitges
trajectory and projects forward. In which case, ¢ecentricity of each of the virtual particle gatlecreases so
as to approach a respective circularly helical getoyrto a directly proportional extent, and corasgingly,
the velocity of the particle as a whole is consedeto increase. (Note that the virtual particlhown in

figure 6D propagates in agreement with the "intetya
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Changes in the trajectory of a virtual
particle path in an accelerating
propagating particle (excluding size
change) a$ increases upon rotations of
the virtual particle paths, and
corresponding changes im)and ()
values.

FIG. 6D

With respect to relativity, figures (6A-6D), (witharticular consideration for figure 6D), and when

1

working with ellipses, assum¥ = e wherein(y) is the Lorentz factor and (e) is eccentricity,stizat

=———— . In which case, assuming thaiband &c, theny =;. Wherein, for a
2
1-| =
c

propagating particle as a whole, when v=0, t{yenis equal to one, and each virtual particle pathitea

1 1
e

respective maximum eccentricity, such that eaduaiparticle path has a respective minimum Lorentz

contraction, minimum time dilation, and minimumatlistic mass. While, when v=c, thép) is infinite, and

each virtual particle path approximates a respedikcularly helical geometry, such that each watparticle
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2
path has a respective minimum eccentricity whién (—) is zero, and thus the virtual particle paths each
c

have a respective maximum Lorentz contraction, marirtime dilation, and maximum relativistic mass.

Changes in () (mass related changes betwegnH0 and p~+1) of the potential of a virtual particle
path can be interpreted as being especially relatedanges in velocity (v) in the conventional Lorefatzor.
However, nevertheless, it is considered that eachaViparticle path in a band is related to its own btee
factor due to their differences in potential, i.e., thsib multiplicative components of a potential aratesd to,
or, () and (n) can be correlated with, their own Lorentz factors, gshehcorresponding Lorentz factors vary
amongst virtual particle paths in a band (affectingegcaind such that such Lorentz factors change inwavirt
particle path as the potential changes (e.g., dsnegipect to changes in the parameters of charge or amaks
radius, or the equivalents) for virtual particles in awalparticle path as they oscillate, and the virpaaticles
converge and diverge. Wherein, consequentiallyctimeature of a virtual particle path changes as illates

due to changes in length contraction, etc. as thengial changes.

Thus, consider relativistically, that the function

1 J—'Z;r(qcr)l 1 J—'Zﬂ(mcr)
Jan hy N2y
f ==+ Eq. (3A)

can be reduced to
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1 2*inli2ﬂ(qcr)+ 1,1 * 272 (mer)
f -+ 7T2 N hq 7T2 N 2 h

the partial derivative the forgoing function becomes:

. Then, upon substitution, reflection of the functiang taking

121 n2*i27r(mcr)
th * 7T2 N h

2@ o 0

+ 21
+ 1% y):_7T2 N

This is considered a relativistic version of the unifield function shown in equation (4A) such that theage

of the Lorentz factor, i.e.y. , in the unified field function accounts for the twoites of the Lorentz factor in

general relativity which conventionally relates tergy and volume (or energy density). (Note, refer to the

example below and equation 15 for forms of the theoldtmaentz factor applicable in the present theory.)

For example, as relates to the figure (6D) and the Itpfawtor for a portion of the charge component

2 1
of the unified potential (along the x-axis), consi&/ér - (Anl )2 such that whemAn,)=2, theny=Y4, i.e.,

1

1/(2-0¥/(1)=V4 (expressed in terms of a fraction with respetti¢éaelevant interval);

and, as relates to the figure (6D) and the Lorentz facta felated portion of the mass component of the

2
1 An,
unified potential (along the y-axis), consider , ~ T such that whenAn,)=0, then 1y=0, i.e.,
7
T

(1-1¥/(1)=0; wherein,
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1K (9) 1 1 1K:(9) 1 K (9)
* 4% 2% T« p| = 4r 2y ST ~—
(7/) ~ 2 r {y%Oﬂ'(I’TKIr):| (4] 2 r {O*Oﬂ(mcr)} r

h h
e e

Eq. (13B)

In which case, (13B) is for the relativistic unifiedldigootential of the extreme of the most eccentric virtua

particle path.

Then, for the relativistic unified field potential of tbgtreme of the least eccentric virtual particle path,

when (Any)=1, accordinglyy=1, i.e., 1/(2-13(1)=1; and whenAn,)=1, accordingly, }=1, i.e., (1-03/(1)=1

such that:
(7)*4* Zz_KT(q)* 1 z(1)*4*2_KT(q)~k l z8_KT(q)* l
~27 (mer 27 (mer 2z (mer) | .
N T
e e e
Eq. (13C)

Next, the vector sum of the gradient components ofittieed field with respect to equations (5A),
(5B), (8A), (8B), and (8C) can be related to the geomdttlyeunified field as depicted in figures (7A), (7B),
and (7C). In which case, only the basic multiplieatiactor of the vector summation process is shown (note

that a positively charged particle can be presesitedarly).
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m Top nuclear
NS 1 virtual particle
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;é/: Bottom nuclear!
q 1 virtual particle
1 \  path portion
T2 :

Negatively charged
particle

Here, the vector resultant gradients of the top anivotirtual particle paths whenijn

~2 and (n) =0 can propagate into the nuclear region and addl#®+= 1/2~ 1.
Alternatively, vector components can propagate inéoniinclear region and add as follows

so to produce the resultant gradief(s 1/2V2+= 1/2V2)%+(= 1/2V2+= 1/2V2° =1

FIG. 7A
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Basic geometry of (em) and (g)
gradient vector components of
the top and bottom virtual
particle path when ¢#=2 and
(n2) =0.

FIG. 7B
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An enlarged perspective view of what is occurring
in the dashed circle in figure (7A) which shows
the basic geometry of the addition of vector
components of (em) and (g) of the top and bottom
virtual particle paths in the nuclear region when

(n1) =2 and (n) =0.

FIG. 7C

Figure (7D) shows the symmetrical vector componentspoirion of one example virtual particle

path in terms of electromagnetic and gravitationatligrat components.
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-> o -
Vy & =~ 1/2V2*K Tq/r2*1/e [<0(2tmcr)/h]

»

. ™~ A portion of one eccentric virtual particle path in,
i’/ for example, the nuclear region on the top side
y ‘4

12V pr= 1/2*K1q/r**1/e F0@MM (dashed resultant vector gradient)

2 122G P e @
oy

Top view

=

Here, the vector componentéX  avigd ) of thetrelmagnetic and gravitational gradient
components along théx) and ({y) axes of the theoretical unified gradient

= 1/2Kq/r* *1/e F0@MeM 3re shown in the nuclear region, such that

(= L2V2KrqIP*1/e PO 1 (71 122 Grm/r*1 /e FOCMENN2 =7 ok /P 1 J 10rmenh]

(dashed line).

FIG. 7D

CHARGED PARTICLE INTERACTION:

It has been a longstanding contentious issue lsvoelectrically charged particles interact. Wherein,

while Newtonian physics suggests that gravitatiomiractions are based on instantaneous action-at-a-

distance, relativity proposes that gravitational intBoms are based on the action of the curvature afesipae

on mass over velocity (c).



Page 45 of 134

Herein, electrically charged particles are congdédo interact over relatively long distances by th
"extranuclear" virtual particle paths of a partieldending outward to, and interacting with, anotheaticle (or
other particles) over a superluminal velocity. \\éne, long range interaction of one particle wittother can
cause attractive or repulsive effects which inctudarticle acceleration, and the formation of moles with
molecular orbitals (refer to the description untther heading "virtual particles, self interactionda

superluminal velocity" for the mathematical derigatof superluminal velocity).

For example, figure (8) shows a top view of twopblke general directions of four possible effective
varieties of virtual particle paths of the exten@atranuclear field of a given irregular distrilartiof static
positive electrically charged particles which cateract with a negatively charged particle. (Nb&g the

dashed lines in figure 8 represent virtual partpeéhs hidden from view.)
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Negative particle

Irregular distribution
of positive particles

Electromagnetic and gravitational attraction

FIG. 8

In this case, the virtual particle paths of theeegted extranuclear fields of the irregular distiidnu of
positively charged particles enter, and subsequenit, along the portion of the nuclear regionrespective
sides of the negative particle where the virtuatipi@ paths converge and diverge. (Note, the idp where
virtual particle paths enter and exit represengsfithnt side of the negative particle with resgedigure 4A,
and the bottom side where virtual particle pathtereand exit represents the back side of the negptrticle
with respect to figure 4A. Also, note that the stitnents of the four possible virtual particlehsabdf an
irregular distribution of positively charged pal¢is can be visualized as comprising the effectivteal particle
paths from an irregular distribution of the twoiesies of virtual particle paths which extend oaing in
opposite directions from the top side of each pasielectrically charged particle (with respecfiture 4B);

and, in addition, comprising an irregular distribatof the two varieties of virtual particle pativkich extend
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out going in opposite directions from the bottonhesof each inverted positive particle (with resgedigure

4B).

Figure (9) shows a perspective view of certainipog of the interacting particles shown in figugg. (
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Electromagnetic and
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Side view

FIG. 9

In figure (9), the four possible effective variatief virtual particle paths of the extranuclealdigeof

the irregular distribution of positive particles i can interact with the negative particle arevainalong with
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their respective microscopic spins. Also, figghows the example virtual particle paths ofrtbelear field
region of the negative particle which is interactgdn, their respective microscopic spins; andilaeroscopic

magnetic field alignment of the particle as a whole

In this case, the effective virtual particle pafftzsn the irregular distribution of positive pargsl
entering the nuclear region on the top sectiomefrtegative particle have microscopic charge (d)raass (m)
spins which are parallel with the microscopic cleafg) and mass (m) spins comprised by the virtagige
paths in the nuclear region of the negatively cadngarticle so as to attract. While, the effectiveual
particle paths from the irregular distribution afstive particles entering the nuclear region antthp section
of the negative particle also have microscopic neéigrspins (B) which are antiparallel with the microscopic
magnetic spins (8 comprised by the virtual particle paths of the $ection of the nuclear region of the
negatively charged particle so as to also prodticacéion. In effect, the virtual particle patiméaracting on the
top section of the negative particle are considéveattract, such that the top section of the edifield of the
negative particle shown in figure (9) is considei@thcrease in mass and accelerate to an exiéte that in
figures (9) and (18) the interacting spins are s&pd for viewing purposes. Thus, one must conedit
reposition each orthogonal set of virtual partjgdh spins from the irregular distribution of postparticles
while keeping them aligned as they are so thaotlgins of the spins from the irregular distributtiof positive
particles are almost abutting with the originshad brthogonal set of nuclear spins of the chargetige

interacted upon (here, the negatively chargedg)tior proper alignments.

Similarly, in figure (9), the microscopic chargearsp(q) of the effective virtual particle pathsrirahe
irregular distribution of positive particles whienter the nuclear region on the bottom sectioh®fegative
particle are parallel to the microscopic chargasyq) of the virtual particle paths of the botteettion of the
nuclear region of the negative particle so asttacett Yet, the microscopic magnetic sping)Bf the effective

virtual particle paths from the irregular distrilmut of positive particles which enter the nuclezgion on the
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bottom section of the negative particle are pdradi¢ghe microscopic magnetic spins{Bf the virtual particle
paths of the bottom section of the nuclear regioih® negative particle so as to repel. While,theroscopic
mass spins (m) of the effective virtual particléhgafrom the irregular distribution of positive peles which
enter the nuclear region on the bottom sectioh®fiegative particle are antiparallel to the micopséc mass
spins (m) of the virtual particle paths of the battsection of the nuclear region of the negativéigla so as to

also repel, and in effect produce a form of "magailsion.”

In this case, the virtual particle paths whichiateracting on the bottom section of the negative
particle are considered to relatively repel duth®repulsion of respective microscopic magnetit rass
spins. Wherein, the bottom section of the unifiettl of the negative particle shown in figure (9)onsidered

to decrease in mass and decelerate to an extent.

Consequently, the top section of the negative gdartis shown in figures (9) and (10) (startinghia t
nuclear region where the virtual particle pathsibég converge on the front side of the negativeiga) is
considered to project forward and downward, aneffieéct, establish the leading edge of the parasle

indicated in the perspective view of the nuclegiae of the negatively charged particle shown gufe (10).
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Edge formation of an accelerated

negative particle
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FIG. 10

Correspondingly, the bottom section of the negagpaxticle (in figures 9 and 10) is considered t@at® around

and follow the leading edge with a different geameat path (difference not shown), such that, iieetf this
portion of the unified field of the particle estashbles the trailing edge of the particle.

An attractive, repulsive, or neutral condition olpling charge and mass spins is considered taroccu

according to the alignment of the respectively dedpnicroscopic charge and mass spin vectors (as
conventionally with magnetic fields generated byguwliating currents of electric charge). FiguresA)jland
(11B) show how two right hand and two left handrgeaand mass microscopic spin vectors can haviytota

attractive, totally repulsive, or "neutral” alignniéwherein partial attraction would be situatetil@®en neutral

and total attraction, and partial repulsion woutdsituated between neutral and total repulsiorgteXhat

parallel electric spin (q) alignment is a specgjuirement for "coupling” of (q) spin vectors (espective
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components) in certain interactions including thabere the entrance of an interacting virtual péetpath

from one particle into the nuclear region of anotberticle is relevant.

Microscopic charge and mass spin vector attractepylsion, and
neutral alignment
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FIG. 11A
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FIG. 11B

However, an attractive, repulsive, or "neutral” dition of the coupling microscopic magnetic spin is

considered to occur according to the alignmenhefrespectively coupled microscopic magnetic sptors in
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an effectively different way. Figures (12A) an@B) show how two right hand and two left hand msoapic
magnetic spin vectors can have totally attractio®lly repulsive, or "neutral" alignment (wheresnilarly,
partial attraction would be situated between néaind total attraction, and partial repulsion wohédsituated

between neutral and total repulsion).

Microscopic magnetic spin vector attraction, refuisand
neutral alignment
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FIG. 12B

Nevertheless, continuing with the interaction @ tivegular distribution of positive particles witte

negative particle, as the negative particle rotatesnd and realigns itself in the interacting axtrclear field
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extended by the irregular distribution of positpagticles, the relatively decelerated trailing edféhe
negative particle aligns itself with the field likee leading edge, and establishes the acceleratetitions
equivalent to those of the leading edge. Whetbmnegative particle propagates towards the itaegu
distribution of positive particles as the attraetspin vectors of the extranuclear virtual partga¢hs of the
positive particles continue to accelerate the neggarticle, such that the electromagnetic andigraonal

attraction of the negative particle by the positpegticles results.

Then, the extended extranuclear fields of the pesgarticles continue to interact with the
transformed geometry of the unified field of thepagating negative particle, such that the propagat
negatively charged particle moves forward towahgsitregular distribution of positive particles aoting to
spin vector interactions, and accelerates acconditige increase in the angular rotation of thbaybnal spin
vectors of the extranuclear virtual particle pdtsn the positive particles in conjunction with tinerease in
the density of the extranuclear virtual particléhsadrom the positive particles as the negativeigar
approaches the positive particles. While, theuairparticle paths of the top and bottom sidefefaccelerated

negative particle propagate side-by-side with respe elliptical helicities and relative orientat®

Figures (13A) and (13B) show how the leading eafgexample top and bottom virtual particle paths
of an accelerated positively and negatively elealty charged particle effectively reflect arourettain lines
(including lines which are aligned along the vetidashed lines shown, and the horizontal dashedathich is
in the plane of symmetry separating the top antbbhosides), and project forward in order to esdibthe
respectively combined right and left hand ellipictelical virtual particle paths of the top andttom sides of

a propagating electrically charged particle.
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Reflections of an accelerated negative

particle

FIG. 13A
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Reflections of an accelerated positive

particle
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FIG. 13B

Figures (14A) and (14B) show a front view (withpest to the direction of propagation) of the ratas of the
microscopic spin vectors (at the leading edgepaie example nuclear virtual particle paths of aatiggly
charged particle and a positively charged partidiech are each accelerated and propagating oliegbage. It
is considered that the spin vectors rotate aroutiebgonal rotational axes using the intersectingtpaf the
spin vectors at a tangent point along a respeutiagal particle path as a pivot point. (Note thatse rotations
are considered equivalent to the rotations expeey virtual particle paths going from the extrelear

region into the nuclear region in electrically dat particles as pertains to figures 5A and 5B;ared



Page 57 of 134

considered equivalent to the rotations experiefgetthe virtual particle paths of accelerated eiealiy

charged particles as pertains to figure 6D, anaréig 13A and 13B).

L
R
S B,
Rotations of nuclear virtual Rotations of nuclear virtual
particle paths (at the leading particle paths (at the leading
edge) of the front side of a edge) of the front side of a
negative particle in the positive particle in the
nuclear region due to nuclear region due to
acceleration. acceleration.

Note that the directions of rotation invert as ¢indhogonal spins
invert.

FIG. 14A FIG. 14B

Figures (15A) and (15B) show front views of the tojl bottom more bent and less bent virtual

particle paths of the front portion of propagatimepative and positive electrically charged parsicle
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Front view of more and less bent Front view of more and less bent
virtual particle paths of a negatively virtual particle paths of a positively
electrically charged particle electrically charged particle
propagating out of the page propagating out of the page
FIG. 15A FIG. 15B

As shown in figures (15A) and (15B), it is consel@that the virtual particle paths of an electhycal
charged particle only partially reflect around bwizontal dashed line in the plane of symmetryohlhi
separates the top and bottom sides while propagpgtian elliptically helical manner around respesiaxes
and one common central axis, such that the togattdm virtual particle paths of an electricallyacted
particle do not completely come together. Respelsti it is considered that the virtual particleéhsain a band
of virtual particle paths comprised in a partickvé relatively different angular alignments (inraduated
way), and are rotated to respectively differeneatg upon acceleration. Wherein, in effect, eachal
particle path in a particle has a respectivelyetdéht energy attributable to it before and durirgppgation.

While, as the degree of rotation around the respeobtational axes changes for all of the virtpaitticle paths
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in the respective bands of virtual particle pathan accelerated particle, the energy (includimafixestic

mass) for an accelerated particle as a whole clsange

Consider here how the form of the function formagidependent particle in quantum mechanics
corresponds to the unified field presented herein:

—i2zmer —i2zmer 2amc?t —i2zmer  27mer
— (ke)t - -

w(X)=Ae™ ™ = Ae N =Ae N h =pAe N h

(when k=zZimc/h and x=r)

Wherein, quantum mechanically, (A) can be a scaigplitude, such that, for example, A=1/2kmgh which
pertains to~’Grm/r (when the other mass is positioned at infinityiich, herein, is equivalent toK+qg/r; or (A)
can be a vector amplitude, e.g., E (electric vest@ngth), i.e.Kcq/r’, which is the gradient of the potential

Kca/rwhich herein relates toKtq/r which again, herein, is equivalentt@&rm/r.

Inertia has been a curious issue over the centpadgularly since Galileo. Respectively, thetwad
particle paths in a band of virtual particle pathan electrically charged particle are consideceiteract and
resist acceleration while having "inertia" (i.eequiring potential or force to change their respect
alignments). However, the bands of virtual pagtighths in the electromagnetic field quantum (wisch
described more so later) are considered to bavelatonverged due to the absence of a signifieatent of
their eccentricities, such that they collectivetgopy a relatively narrow band compared to the lndrtual
particle paths in a propagating electrically chdrgarticle, and such that the virtual particlegl@top side
and the virtual particles on the bottom side ofghantum propagate in a more aligned manner wilate a

having inertia (i.e., also requiring force to charlgeir respective alignments).
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Conventionally, an electron has arguably been densd to be a point particle with no internal
structure. However, the structure and functiothefpresent unified field has shown how the virpeaticle
paths of an electrically charged particle can sy oscillate, and then open upon acceleratiah shat the
internal structure of the static unified field daansmute into the propagating unified field ofed@ctrically
charged particle such as a propagating electr@naton. While, the resulting propagating partiotenprises
top and bottom bands of virtual particle paths \Wwhaan be considered to comprise a wave packethwhpon
further consideration, can be described in ternfamilies of complex exponential functions represen

helically propagating virtual particle paths.

Continuing with the interaction described with resfpto figures (8), (9), and (10), wherein, fig(ité)
shows a side view of the two possible varietiesftdctive virtual particle paths of the irregulastdbution
positively charged particles which interact witke thirtual particle paths of the propagating negdyivharged
particle as it propagates down the page. In wbade, it is consider that interaction occurs as'dense
nuclear region" of sorts has been preserved otofhand bottom sides of the propagating electyadiarged
particle. Accordingly, as shown in figure (16)e tfespective spin vectors{Band (m) are aligned such that

the propagating negatively charged patrticle is lacated downward towards the positively chargedigas.

Note that only the front portion of the negativeharged particle is shown. Furthermore, notettiat
spin vectors in the dashed squares are alignedgomawhat tilted manner in and out of the pagereldher,
note that in figure (16) (and in similar drawingjs¢ interacting spins are separated for viewingppses. Thus,
one must conceptually reposition each orthogonabfsextranuclear spins shown in a dashed circléewh
keeping them aligned as they are so that the arigiithe orthogonal set of extranuclear spins bnest
abutting with the origins of the orthogonal sehatlear spins shown in a corresponding dashed sdoar

proper alignments.)
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Negative particle propagating down the
page interacting with two of the effective
varieties of virtual particle paths from an
irregular distribution of positive particles

Effective extranuclear
virtual particle path

Effective extranuclear
virtual particle path

from the irregular from the irregular
distribution of positive g .
partiCIeSp Electromagnetic and dlStrIbUtIO? (I)f positive
gravitational partcles
attraction

Irregular distribution
of positive particles

Effective extranuclear virtual particle paths (wsghins in dashed
circles) extend out from the irregular distributioinpositively charged
particles (thick solid line) and interact with theuclear region” of the
propagating negative particle (with spins in daségahres), such that
the charge (q) and mass (m) spins of respectimgdyacting right and
left hand screw sides are parallel and respectatttgct, and such that
the magnetic spins (B of respectively interacting right and left hand
screw sides are antiparallel and respectivelydttréNote that the top
and bottom sides of the propagating negative padiit out of the

page.)

FIG. 1¢
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Similarly, consider that the positive particles tenaccelerated towards the negative particle dae t
equivalent process when their fields are alignembatingly, and also consider that the positiveipl®s can be
accelerated towards the negative particle duegelhianges in the potentials of their interactinmguai particle
paths upon passing through the nuclear regioneohégative particle, and then returning to thespeetive

positive particles.

Now, if the irregular distribution of particles eténg the extended extranuclear fields and thécstat
particle located a distance away have the samgehtren electromagnetic repulsion will be produgietg
with the respective gravitational attraction asvehan figures (17), (18), and (19) for an irregutistribution
of positively charged particles interacting witp@sitively charged particle (wherein, in this case,

electromagnetic repulsion would dominate over dediinal attraction).
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Repulsion

Positive patrticle

T rem l o

Irregular distribution of
positive particles

FIG. 17
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Positive
particle

nuclear
region

Electromagnetic Gravitational
repulsion attraction

Irregular distribution of positive
particles

FIG. 18
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Edge formation of an accelerated
positive particle

Leading edge (forward
component of the far

Trailing edge /S'de)
A ‘_
A é + BM
; ! > Nuclear region
A / A ! A\ 4
FIG. 19

Figure (20) shows the two possible effective vagetf virtual particle paths of the irregular
distribution of positively charged particles whisould interact with the virtual particle paths opasitively
charged particle if it were initially propagatingwin the page, such that the positively chargedgbais

decelerated as it approaches the positively chagrgettles. Note that the spin vectors in the ddsdguares

are aligned in a somewhat tilted manner in ancdbbthe page.
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Positive particle propagating down the

page interacting with two varieties of

effective virtual particle paths from an
irregular distribution of positive particles

Electromagnetic Gravitational
repulsion 1 1 attraction

Irregular distribution
of positive particles

Effective extranuclear virtual particle paths (wsghins in dashed circles)
extend out from the positively charged particlésci solid line) and
interact with the "nuclear region” of the propaggtpositive particle (with
spins in dashed squares), such that the charga¢gnass (m) spins of
respectively interacting right and left hand sceagles are parallel and
respectively attract, and such that the magnetisgB,) of respectively
interacting right and left hand screw sides aralfglrand repel. (Note
that the top and bottom sides of the propagatirsitipe particle tilt out of
the page.)

FIG. 20
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Here, the virtual particle paths of the irregulatibution of positively charged particles wouid,
effect, electromagnetically repel the virtual padipaths of the positive particle, and cause ttigat particle
paths of the propagating positive particle to cleaggometry such that the positive particle woulckterate
and turn away from the positively charged particlesthis case, the positive particle would tuwag from the
irregular distribution of positively charged paltis against the affect of the gravitational aticacof the
virtual particle paths of the same irregular dgition of positively charged particles. Wherehe t
gravitational attraction would cancel an extenthaf electromagnetic repulsion while attemptingdase (to a
respective extent) the opposite turning effectr@ngositive particle in order that the positivetijoée
"accelerate" toward the positively charged parsi¢te "decelerate” in terms of its propagation afvagn the
positively charged particles). In effect, the piosi particle would be accelerated in the oppaditection away
from the irregular distribution of positive paresl by electromagnetic repulsion which in this exi@mgs said,

would dominate over gravitational attraction.

Figure (21) shows the two possible varieties oé@ff/e virtual particle paths of the irregular
distribution of positively charged particles whictteract with the virtual particle paths of the pagating
positively charged particle which is turned aroand accelerated up the page away from the sanggeiiare
distribution of positively charged particles. Notbat the spin vectors in the dashed squares igreedlin a

somewhat tilted manner in and out of the page.
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Positive particle propagating up the page
interacting with two varieties of effective
virtual particle paths from an irregular
distribution of positive particles

Electromagnetic Gravitational
repulsion 1 1 attraction

Irregular distribution
of positive particles

Effective extranuclear virtual particle paths (waghins in dashed circles) extend out from
the positively charged particles (thick solid lirze)d interact with the "nuclear region™ of
the propagating positive particle (with spins islted squares), such that the charge (q)
spins of respectively interacting right and lefhdlascrew sides are parallel and
respectively attract, and such that the mass ¢pihsf respectively interacting right and
left hand screw sides are antiparallel and reg&r{gting to turn the positive particle
around), and furthermore such that the magnetitsgfi,) of respectively interacting

right and left hand screw sides are antiparalldl atract (thus repelling the positive
particle away from the irregular distribution ofgitive particles). (Note that the top and
bottom sides of the propagating positive particdevnilt into the page.)

FIG. 21
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It is considered that the virtual particle path®ppositely electrically charged particles can picel
electrically neutral effects. Wherein, if a unifoirregular distribution of both positive and nagatelectrically
charged particles (with respective mass) interaitt an electrically charged particle, then the mscopic
magnetic spins of the four effective varieties xaf@nuclear virtual particle paths (from eight pbksvirtual
particle paths altogether) from the given posianel negative electrically charged particles would
"symmetrically" neutralize so as to neutralize ¢hectromagnetic effects, while the same mass spousd
continue to be affective and maintain gravitaticat#daction. (Note that gravitational attractiarcors with
both electromagnetic attraction and electromagmepalsion, and thus gravity is perceived as oalysing

acceleration towards a massive particle.)

As further examples of the symmetrically neutréets of the virtual particle paths of one or more
electrically charged particles, it is considereat th neutron comprises the virtual particle pafthe positive
electrically charged proton and a negative elealisicharged electron (as elaborated upon laterghwvtan
effectively interact together in a symmetrical manso as to produce an electrically neutral eff&hile, an
electromagnetic field quantum is considered to atsedop and bottom sides which propagate sideidy/-s
and interact electromagnetically in an electricakyutral manner upon being "symmetrically” absorinéa a
particle (such as an electron) along the nuclegione While, outside if this sort of interactiahis considered
that an electromagnetic field quantum can not geifscantly electrically interacted upon by elec#ily
charged particles due to the particular alignmémh@® microscopic spin vectors of the virtual padipaths on

the top and bottom sides in its internal structure.

Figure (22A) shows a rotated view of the top anddro virtual particle paths of a quantum with
respect to an interacting irregular distributiorpositive and negative electrically charged pagtide.g., a star

of significant mass).
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Bottom view

Arrangement of a propagating matter quantum with
respect to an interacting irregular distribution of
positive and negative electrically charged parsicle
(solid line). Here, the top and bottom virtualtpe
paths of the quantum are rotated 90 degrees atbend
(t) axis in order to show the bottom view of the
quantum.

FIG. 22A

Figure (22B) is an enlarged view of what is ocaugron the bottom portion of the quantum in the ddsh
sphere in figure (22A) with the spin vectors rothlb@ck 90 degrees around the (t) axis (back to gneper

alignment), and then viewed as would be seen franiront (also 90 degrees rotated).
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Quantum magnetic (B
and mass (m) spins (solid

arrows)
A
/ \

Bm_Bm B ,Bm Magnetic (B)
’ and mass (m)  \
e spins (dashed \
arrows)

Magnetic (B,) and mass (m) spins of irregular ,
distribution of negative particles (dashed arrows). F
Note that the quantum top and bottom,B&nd (m) /
spin vectors are rotated into the plane of the page ,
actually are approximately in the portions of the ,
dashed planes aligned perpendicularly shown indigu

(220). p
Front view

Here, figure (22B) is an enlarged view of whatéswurring on the bottom portion of the quantum ia th
dashed sphere in figure (22A) with the spin vectotated 90 degrees around the (t) axis, and atiwou
be seen from the front view (also rotated 90 degjre@/herein, in figure (22B), the mass spins (m)
from the irregular distribution of positive and iad¢ige particles are aligned parallel with the nratte
guantum mass spins (m), and thus all attract $0 psoduce gravitational attraction. While, the
magnetic spins (B) of the irregular distribution positive particlase all aligned antiparallel and thus
attract, and the magnetic spins,JB®f the irregular distribution of negative paréislare all aligned
parallel and thus repel, such that antiparallel @auchllel magnetic spins cancel and produce charge

neutralization.

FIG. 22B
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When viewed from the bottom, the quantum top and
bottom (B,) and (m) microscopic spin vectors are
aligned approximately in the dashed planes aligned
perpendicularly. While, the (q) spin vectors are
aligned perpendicular to their respectivg,Y&nd (m)
spin vectors, and the quantum as a whole would be
propagating along the (t) axis.

FIG. 22C

Note that gravitational "attraction” is representgdhe attempt to turn the virtual particles ardam
the top side of the quantum where the mass spitieeafuantum invert alignment and are antiparallgi the
mass spins of the extranuclear virtual particldpatf the larger mass (as in electromagnetic iotierawhen

the repelled real particle is propagating away fthmrepulsive source.

Equation (14) shows the theoretical reasoningterapparent doubling of the gravitational potential
the gravitational lensing effect for a massiveguriar distribution of positively and negatively ched particles

interacting with a quantum at weak field (the resfilwhich is similar to that of general relativity
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V(Iargemasstotalpotential) = 4* 2* ng =
4% 9% 1 G m, g~ Or(men)/h] 1 G m, g~ om(mer)/h] _
~_4 T T + ~_4 T T + "= n|—

4% 2% [__1& m, e[“'°”<"‘°')’h]]+ . } = 4* Kz‘ 1G, M e[“_o”("”)’“])+ e } ~

~ 2 r r
_4GT M* e['O;r(mcr)/h]z—4GT M
r r
Eq. (14)

Here, photon mass is approximately equal to zerd.ef ™™™ is approximately equal to one. While, all the
potentials of the photon have a value ofi&ii1 which is twice the value of the correspondingstant of all
the interacting potentials of the constituent eleatly charged particles of the larger mass wigabh have a

value of 1/p=1/2.

Wherein, with respect to equation (14), the netghaf the interacting large mass is equal to zamd,
photon mass is considered equal to zero so thgttlalinteracting virtual particle path potentiakfgons which
are associated with the masses of the constitatitles of the larger mass are considered. Ithvbase,
more specifically, the mass associated interagiotgntials of the constituent particles (i.e.,
~ "1/4Grm/r*1/e 2@ aach) of the larger mass enter the "nuclear régibthe photon by way of their
respective gradient virtual particle paths, andrismtt so as to summate with the mass associatedtad$ of

the photon. Whereupon, the mass associated palgeaotithe constituent particles from the largessnare
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doubled upon being multiplied by a factor of twe &own in equation 14) which is transferred from t

doubling of the constant LAd/4 of each of the electrically charged particle$/te~1/1 (as for the photon).

While, for example, if a relativistically accelegdtelectrically charged particle is applied instefd
guantum, the internal spin vectors of the elecamarotated (and the constants move along theeotise
intervals) so that the potential of the larger masaultiplied times a factor of (*2) which correspg to the
square of the Lorentz factor, i.eA )=V2 such that 142)%1=%. (Here, for example, consider the partial
reflections of the top and bottoms sides of antetadly charged patrticle relative to the almogdataeflection
of a quantum described before as relates to figlBé&sand 13B, and figures 15A and 15B, while aksfenring
to figures 27A and 27B hereinafter as they pettaithe cancellation of one component of the rotatibthe

virtual particle paths during electrically chargeatticle acceleration.)

Still, if a static electrically charged particleapplied, then the larger mass is multiplied timpets
another factor of (%) according to the square efltbrentz factor, i.e. A n)=2 such that 1/(2J1=Y4, wherein,
the gravitational potential of the larger masient “4Grm/r * 1/eF0@meMl « 1/, ~ -1 Grm/r * 1/F0Emenh]
(Nevertheless, note that according to the presafied field theory, and contrary to conventionisit
considered that a quantum can be electricallyacted upon by an electrically charged particlento a
infinitesimally small extent, i.e., in particulax,large collection of electrically charged partsctmmprising the
same electrical charge could electrically intera@ observable way with a quantum according tcsthes of

the charged particles and the spins of the quaptum.

Now, it is considered that the virtual particlelmtvhich extend out from a particle and interachwi
another particle do so such that the potentiate®wirtual particle paths summate (i.e., add arudract) in
agreement with their respective spins, so as txt¥ely attract or repel, and consequently causspective

extent of electromagnetic and gravitational attoacor repulsion. Wherein, in order to unify "spame" (as
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considered with respect to the unified field heyreith the mass-energy of the unified field, thedmtz factor
is related to the geometry of the propagation efrttass-energy of the unified field (or of a pagfiads with
respect to figure (6D) and the reasoning whiclofedl immediately thereafter, and as with respettéca

change in potential as shown in equation (15) belpan redefining the inverse Lorentz factor asoiel:

n2_27r(mcr) n2_27r(mcr)
h h
1 e 1 e
8*27KT(C])* _8*27KT(Q)*
1 nl r nl r _
n2_27r(mcr) Bl
| T
1 e
8* 2 — K (q)*
nl r
n2_27r(mcr)
h
1 e
AB* X — K (q)*
1 nl r
n2_27r(mcr)
1 h

* 1 * e
8* 2 —K;(q)
n r




Page 76 of 134

1 av
such thaty = v and

T

7 =1 Eq. (15)

Accordingly, it is considered that the Lorentz tadt "carried” by the virtual particle paths (mass
energy) and the respective volume subtended byittual particles (virtual particle paths) of theified field,
such that the parameters of Lorentz transforma@woesnherent in the unified field (providing backgnd
independence). Thus, the gradient of a singlealipparticle path (or a four dimensional array iofual particle
paths) provides the gravitational (and electrom#gnhenergy of interaction, and effectively supplibe
Lorentz factor. While, the path along which a extjve body interacted upon travels is effectiyalgduced
by the respectively interacting virtual particlalpéor paths) and the body interacted upon accgrttirsuch
terms which include the potentials and correspandiignments of the virtual particle paths of theeracting

fields before, and as a consequence of, interaction

In result, the mass-energy and the "spacetimefji@vity" are both comprised by the virtual particle
paths of the unified field, and are applied togethe more direct manner then in general relativitet, the
unified field described herein unifies "spacetimgth not only mass, but also electric charge. ok case,
for example, a virtual particle path of the unifieeld (which, again, carries the Lorentz factor'sfpacetime,"”)
comprises both a gravitational component which astofor conventional gravitational interactiondam
electromagnetic component which accounts for cotimeal electromagnetic interaction, while both aatio
for "nuclear interaction.” In which case, for exae) in proton-proton interaction the electromagnet
component includes attractive spins, while the ig@éienal component includes repulsive spins as bl

described later (wherein gravity is considered igége in conventional terms in this latter case).
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In view of what has been presented thus far, tegnt theory neither supports gravitons as mediator
of the gravitational interaction nor gravitationedves as existing independent of electromagnetiesa
Similarly, the theory herein does not support phstas mediators of the electromagnetic interactidierein,
overall, the present unified field theory does sigpport "gauge bosons" as force carrier of intevast In
response, the unification herein proposes thagitaetational and electromagnetic components otthiéed
field together mediate gravitational and electron&dig interactions (etc.) in a unified manner bywévirtual

particles as described before, and more so later.

CHARGED PARTICLE PROPAGATION AND INTERACTION:

Now, consider that a propagating electrically cldrgarticle has an intrinsic spin (S) which is radid
through the virtual particle path loops which opbytially reflect around the axis in the plane yrhsnetry
which separates the top and bottom sides as shmvengdropagating negatively charged particle inres
(23A), (23B), and (23C), and for a positively chedigpropagating particle in figures (24A), (24B) 48dC).

(Note that only the front portion of each propaggtparticle is shown.)
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Intrinsic spin for a propagating
negatively charged particle. Note tl(&)
is into the page using the right hand rule.

FIG. 23C
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Top view

Intrinsic spin for a propagating positively
charged particle. Note th¢g) is out of the
page using the right hand rule.

FIG. 24C

Next, it is considered that propagating negatiwélgirged particles prefer to be relatively upright
during interaction while propagating in parallelamtiparallel, and similarly for propagating pos#lly charged

particles as shown in figure (25A) for juxtaposedahlel propagating negatively and positively cleatg
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particles. While, similar alignment is shown igdre (25C) for vertically aligned parallel propaggt
negatively and positively charged particles. Qmdther hand, it is considered that propagatingigely and
negatively charged particles prefer to be relayiweVerted during interaction while propagatingpiarallel or
antiparallel as shown in figure (25B) for juxtapdsmrallel propagating positively and negativelargied
particles, and as shown in figure (25D) for vetticaligned parallel propagating positively and aggely

charged particles. Wherein, in each case, thmantrspins are aligned parallel.
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Upright juxtaposed negatively charged Upright juxtaposed positively charged
particles propagating particles propagating
in parallel out of the page in parallel out of the page

FIG. 25A
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Inverted positively Upright negatively
charged particle charged particle

Juxtaposed positively and negatively charged pastic
propagating in parallel out of the page

FIG. 25B
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Upright vertically Upright vertically

Inverted positively
aligned negatively  aligned positively

charged particle (top)

charged charged propagating
particles particles out of the page and
propagating propagating vertically aligned with
in parallel out of in parallel out of an upright negatively
the page the page charged

particle (bottom)
propagating in parallel
out of the page

Sl
A

FIG. 25C FIG. 25D
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Consider especially important for certain interaics (e.g., for interactions of electrically charged
particles which are in a orderly aligned distribuatias in the case of the interaction of spin aligmepagating
electrically charged particles, the self interatctod virtual particles paths, magnetic interactidmmagnets, and
molecular interactions), that the microscopic smntors of extended more bent virtual particle patte
relatively inverted due to "bending” compared tsslbent virtual particle paths, such that, for exanthe
microscopic electric spin vector (q) rotation arduhe respective (z) axis is reversed, and, jugshpsrtant, the
magnetic (B,) and mass (m) spin vectors are inverted as showgures (26A) and (26B), for example, for the
extranuclear field region on the front top righhtacrew side of a negatively charged particle.ekim, this
inversion characteristic, or the lack thereof, etfehe alignment and rotational directions ofgpan vectors of
interacting virtual particle paths, and thus afédtie respective attraction or repulsion of spictmes during

certain interactions.
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FIG. 26A FIG. 26B

Spin rotation reversal around the (z) axis depifbeelectric spin vector (q) such that
the direction of the rotation is relatively invedtim the less bent virtual particle path
shown in figure (26A) compared to the electric spaator (q) in the more bent virtual
particle path shown in figure (26B) in the extraleac field region on the front top
right hand screw side of a negatively charged gartiWhile also, the microscopic
magnetic and mass spin vectors are inverted aksgective axes accordingly.

Also, consider important for interaction during pagation, that the acceleration of the unifieddfiel
causes relatively different rotations in differ@ottions of a virtual particle path. Wherein, théations shown
by the dashed curved arrows in figure (27A) foiraamease in mass for the microscopic mass spiroxe¢in)
are in relatively different directions for differigmortions of a virtual particle path. Then, whemsidered
together as shown by the dashed curved arrowgumefi(27B), the bent condition of a more bent aktu
particle path is maintained as the different poiof the virtual particle path rotate in opposiictions, and

as the relativistic mass of the electrically chdrgarticle as a whole increases.
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FIG. 27A FIG. 27B

Now, figure (28) shows how the microscopic magnsgin vector component {B of a more bent
virtual particle path (dashed oval) of the righhtiacrew side of the upright negatively chargedigar
propagating on the bottom is aligned antiparalfeb(horizontal plane) to the microscopic magnsgim vector
component (B¢ of the coupling virtual particle path of the rigland screw side in the “nuclear region”
(dashed rectangle) of the upright negatively chépaticle propagating in parallel on the top, thassing
magnetic attraction. (Note, the particles in fgg8-31 are shown separated. Thus, one mustoads
reposition each orthogonal set of extranuclearssgiown in a dashed oval while keeping them aligisethey
are so that the origins of the spin vectors in\zal are almost abutting with the origins of thehodgonal set of
nuclear spins shown in the dashed rectangle afttier relevant charged particle for proper aligntaei\lso,
note that the vertical component of (q) is effegtin both parallel and antiparallel propagatingesas
Furthermore, note that the following examples @igagating electrically charged particle interactdso
include attraction or repulsion according to thenmscopic charge, mass, and magnetic spin vectohg o
respectively less bent virtual particle paths ef éixtranuclear field of a propagating electricaltarged

particle with the nuclear region of the opposinggaigating charged patrticle, i.e., in particular;rmy
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juxtaposed propagating charged particle interag8oras to account for electric and respectiveitaigonal
interaction accordingly. Wherein, in figures 28-83e less bent virtual particle paths are shovpased

from, and adjacent to, the more bent virtual peeraths.)
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Here, the microscopic magnetic spin vector compb(#&n,) of the more bent
virtual particle path (dashed oval) of an uprigegative particle propagating
out of the page on the bottom is aligned antiparaill the horizontal plane to
the microscopic magnetic spin vector componept)Bf the “nuclear region”
(dashed rectangle) of an upright negative parpobpagating in parallel out
of the page on the top, thus causing magneticctitira

FIG. 28
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The two negatively charged particles in figure (@8) thus considered to magnetically attract. ¢Nloat two

equivalently arranged positively charged propaggaparticles are considered to interact similarly.)

Figure (29) shows how the microscopic magnetic spitor component (B) of a more bent virtual
particle path (dashed oval) of the right hand scsile of the upright negatively charged particlepagating
on the bottom is aligned parallel to the microscapagnetic spin vector component,(Bof the coupling
virtual particle path of the right hand screw sil¢he “nuclear region” (dashed rectangle) of theght
negatively charged particle propagating antiparalhethe top, thus causing magnetic repulsion. téNlbat the
spins of the propagating charged particles showimgures (29) and (31), which include the antipatahass
components which attempt to turn the particles dpare considered to especially disclose thethag could

play in the formation of a two-body system.)
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Here, the microscopic magnetic spin vector compb(&g) of the more bent
virtual particle path (dashed oval) of an uprigagative particle propagating
out of the page on the bottom is aligned parati¢he horizontal plane to the
microscopic magnetic spin vector componenid®f the “nuclear region”
(dashed rectangle) of an upright negative parpobpagating antiparallel into
the page on the top, thus causing magnetic repulsio

FIG. 29
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Figures (30) and (31) show the arrangement foimtegaction of negative and positive propagating
particles. Wherein, in figure (30), the micros@piagnetic spin vector component,Bof the more bent
virtual particle path (dashed oval) of the righhtiacrew side of the negatively charged partiotgppgating on
the bottom is aligned parallel to the microscopagmetic spin vector component{ of the coupling virtual
particle path of the right hand screw side in thaclear region” (dashed rectangle) of the invepesitively

electrically charged particle which is propagatimgarallel on the top, thus causing magnetic r&@pul
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Here, the microscopic magnetic spin vector compb(#&n,) of the more bent
virtual particle path (dashed oval) of an uprigegative particle propagating
out of the page on the bottom is aligned paratiehe horizontal plane to the
microscopic magnetic spin vector componenid®f the “nuclear region”
(dashed rectangle) of an inverted positive parfictgpagating in parallel out
of the page on the top, thus causing magnetic sepul

FIG. 30
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While, figure (31) shows how the microscopic magnsgpin vector component B of the more bent virtual
particle path (dashed oval) of the right hand scs&le of the negatively charged particle propagatin the
bottom is aligned antiparallel to the microscopiagmetic spin vector component{fp of the coupling virtual
particle path of the right hand screw side in thaclear region” (dashed rectangle) of the invepesitively

electrically charged particle which is propagatamgiparallel on the top, thus causing magneti@aetion.
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Here, the microscopic magnetic spin vector compb(&g) of the more bent

virtual particle path (dashed oval) of an uprigegative particle propagating

out of the page on the bottom is aligned antipakrall the horizontal plane to

the microscopic magnetic spin vector componept)Bf the “nuclear region”
(dashed rectangle) of an inverted positive parpctgpagating antiparallel into
the page on the top, thus causing magnetic atracti

FIG. 31
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VIRTUAL PARTICLES, SELF INTERACTION, AND SUPERLUMIRL VELOCITY:

Conventionally it has been difficult to detect andasure parameters of particles which are thowght t
constitute the internal structure of matter, edge to the confinement of "quarks (the existencetuth the
present theory does not support),” etc. Heremtlteory of unification reuses the same paraméters
"everything" for structure, function, and simpligisuch that virtual particles constitute the ingdrstructure of
mass-energy, and have an internal structure ardifunwhich is analogous to propagating electrnicelarged

particles (wherein virtual particles comprise "wvat-virtual particles," etc.).

Accordingly, "self interacting" virtual particle ges (which account for internal bonding) align in
agreement with their respectively interacting spotors so as to effectively produce the shapbeftirtual
particle paths, and consequentially the shapestditec or propagating particle as a whole. In \Wldase,
virtual particles on the top and bottom sides afaterely and positively charged particles are coased to self
interact with virtual particles on the same sideAay of the respective right-right and left-leftraaspin vector
interactions, such that parallel microscopic chang@é mass spin vector interactions are attracind,
antiparallel microscopic magnetic spin vector iat#ions are attractive, etc. This is becausealiparticles
are also considered, in their own way, to compiageand bottom sides which are either right or thefihd
screw. Similarly, it is considered that virtuakfees on the top and bottom sides interact wittual particles
on the respectively opposing sides in self intéoadby way of respective right-right and left-l&tind spin
vector interactions. Figure (32A) shows the virparticles posited for the front side of an exaenaltual
particle path on the top and bottom sides in thedeau region of negative and positive electricaliyarged

particles.
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Left hand spin
virtual particle on

on the top right the top left

hand screw L hand screw
virtual particle : virtual particle
path propagating m path propagating
out of the page R 1 S,S L out of the page
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Left hand spin ol | R Right hand spin
virtual particle virtual particle
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left hand screw : right hand screw
virtual particle virtual particle
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out of the page B out of the page
' S,S “a
Virtual particles of top and Virtual particles of top and
bottom example virtual bottom example virtual
particle paths on the front side particle paths on the front side in
in the nuclear region of a the nuclear region of a
negative particle positive particle
FIG. 32A

However, as shown in figure (32A), virtual partelgave microscopic magnetic spin vectorg)(®hich
are aligned according to the screw (charge) optrécle in which they are comprised by switchirand rules.
Wherein, a right hand spin virtual particle in @atvely charged particle and a right hand spitueirparticle

in a positively charged particle have oppositelgradd microscopic magnetic spin vectorg,\B/hen their



Page 96 of 134

intrinsic spins are aligned parallel, and similddythe left hand spin virtual particles. In whicase, as
described for propagating charged particle intevadbefore, "real" propagating electrically chargpediticles
of, for example, opposite electric charge which@gagating in parallel with parallel intrinsiciisg would
have electric attraction based on virtual particledess bent virtual particle paths which are pggting with
"antiparallel" microscopic magnetic spins. Yetneersely, the virtual particles would also magredtcrepel
because of the more bent virtual particle pathg/oich the virtual particles are propagating in éixé¢ranuclear
region of one of the real propagating particleatre¢ to the virtual particle paths in the nuclesgion of the
other real propagating particle during interacti®herein, a more bent virtual particle path reklly inverts
the interacting virtual particles, and causes teyeparallel microscopic magnetic spins which wbul
otherwise be antiparallel and cause magnetic &ttrac\Wherein, the differences in the microscapiagnetic
spins of the virtual particles of the same spinpposite screw particles (i.e., here, in opposiedbgtrically

charged propagating particles) are accounted fmordngly.

Still, virtual particles from charged particles whimediate electromagnetic and gravitational imtEoa
(as described before) are considered to attragpmi analogous to the way propagating electricaigrged
particles attract or repel during interaction. Whvirtual particles bonded in a band in a pagtiel.g., bonded
in a band of virtual particles in a system of oppgsides as in the nuclear region of a statictetadly
charged particle, are also considered to interzaiiogous to the way propagating electrically chdngarticles
interact, but in a way in which they change in spgi€increasing vertically and horizontally in anteard
manner from the center) and rotate (increasinpenéss massive, or more decelerated, rotationattebn in
an outward manner from the center) as shown indi¢g82B). Wherein, such bonding occurs in order to
maximize attraction and minimize repulsion in ceomgtion with the bends in their "virtual-virtual" gele
paths (which function analogous to the more ansl besit virtual particle paths of interacting progiagy

electrically charged particles described befota)steffectively contributing to the shape of thédiad field.
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m Top side
Bottom side

Example virtual particles in virtual particle pah®pagating out of the page
(left portion) and propagating into the page (rigbttion) on the top and
bottom front and back sides of the nuclear regifom static proton.

FIG. 32B
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Now, as pertains to the geometry of virtual pagtighths and velocity, it is considered in the prese

1.6162x10~ 3°

theory thath = 2zmor ~ 27 (2176510 8)( ](1.6162)(10_ % _ 6625840 . Wherein,

5.3911x10~ *4
2nmcer/2t=h/2n is reduced Planck constant (h-bar); and Plandithe(l.6162x15°)/Planck time (5.3911x1t)

= speed (c), which, given direction, representauasiational velocity. In which case, (h), i.enyeduced
Planck constant @@ncr), is applied herein in a context in which iates to the geometry of the virtual particle
paths of the unified field, such that*2.6162x10 (i.e., 2t r) is "unreduced" Planck length when
r=1.6162x10", and is applied such that*a.6162x10> (unreduced Planck length)/5.3911¢4@Planck
time)=1.8835x1¢’ m/s, which is the superluminal velocity of virtymdrticles propagating over virtual particle

paths.

ELECTROMAGNETIC FIELD QUANTUM ("MASSLESS" PARTICLES

Consider that an "electromagnetic field quantungdpices a conventional alternating electromagnetic
field comprising an alternating electric fielda)Ealigned along the (y) axis which is perpendictitathe axis
around which the top and bottom sides reflect englane of symmetry which separates the top andrnot
sides, and perpendicular to the direction of prapiag as shown in the perspective views in figs3#\) and
(33B). Furthermore, consider that an electromagtield quantum also produces a conventional a#ting
magnetic field (R), perpendicularly, which is generated as the alrparticle paths helically propagate left and
right, and which is also aligned along the (z) gagpendicular to the axis around which the top laottbm
sides reflect in the plane of symmetry which sefesréhe top and bottom sides, and perpendiculdreto

direction of propagation as also shown in figu@3A) and (33B).
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Matter Antimatter
electromagnetic field electromagnetic field
quantum quantum
FIG. 33A FIG. 33B

The electric field (k) and magnetic field (B axes are considered to be aligned as shown ifidhe
views for matter and antimatter electromagnetildfegianta in figures (34A) and (34B), and as alsos in
perspective views in figures (35A) and (35B) (asyttwould also be aligned in an analogous manneérf@n
similar reasons, for a negatively and positivebcically charged particle, respectively). Ndiattthe top and
bottom sides shown in figures (34A) and (34B) amppgating around a common central axis, suchthieat
infinitesimally small separation of the top andtbat sides is not shown. Nevertheless, the spanof
electromagnetic field quantum is almost entirelynelated when considered in the same context aothhe
spin of an electrically charged particle in thedityeherein. Also, note that the helical geomefrthe virtual
particle paths of the electromagnetic field quantarhe present theory is supported by conventitmebry in

which a photon is considered to comprise right laftchelical components.
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Matter quantum Antimatter quantum

FIG. 35A FIG. 35B
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Note that a matter quantum is considered to betemitor example, by an electron, and an antimatientum
is considered to be emitted, for example, by atpwsiand it will be shown later how an antimatiaantum

can interact in a manner which is equivalent toaéten quantum, and vice versa.

The electric and magnetic fields of an electromégrield quantum (or an electrically charged
particle) are considered to be detected during urteagent as a consequence of the affect that theal/ir
particle paths of the propagating electromagnétid fquantum (or an electrically charged partitiaye on
another particle upon interaction. In figure (36),example, consider that the right and left hapuoh virtual
particle paths of the matter quantum would aligrd be respectively absorbed by, the top and bosides of
the electron shown, such that the virtual pargaths of the quantum interact with the virtual jéetpaths of
the electron, and thus cause the nuclear virtudiciapaths of the electron to accelerate andgatdprward so
as to establish the combined right and left eltgity helical top and bottom sides of a propagaélegtron
along the direction of the propagating quantum ¢ivhs propagating into the page). Here, considatrthe
guantum is absorbed due to a lack of repulsionuseaf its field geometry (comprising a lack ofericity)
thus allowing the quantum'’s field to merge with ¢hectron’s field, and then become eccentric Wiéh t
eccentric geometry of the electron’s field uponetlration (refer to the description later hereigareling the
guantum's unified field spin vector geometry wigispect to annihilation and pair production underhtbading

"particle transmutation and generation").



Page 102 of 134

Direction of
electron l Lm

Bm

acceleration is into
the page

R (side)
Static electron

L (side)

Left side (dashed circle)

e

Spin vectors of
the top right side
(solid circle)

A matter quantum
propagating into the
page

Static electron acceleration during absorption of
the energy of an electromagnetic field matter
guantum (only certain details of the absorption of

top right side are shown)

FIG. 3¢



Page 103 of 134

MAGNETIC INTERACTION:

Now, certain longstanding questions about magfiietlids can be addressed by examining the internal
structure of the unified fields of static electtigaharged particles as presented herein, e.g.¢céimclusion that
the existence of magnetic monopoles is not suppdayehe present theory can be made. Wherein, in a
description of a magnetic field produced by maghet®in, consider that the more bent virtual perfaths
from the top side of each of a number of electfmapagating in the north pole of one magnet, aedibre
bent virtual particle paths from the bottom sideath of a number of electrons propagating in tlghspole of
an opposing magnet, respectively extend out toymedhe virtual particle paths of the static maigniezld
between the north and south poles of two magnete@sn in figure (38A). In which case, the moratbe
virtual particle paths of electrons which are pigggang in parallel with parallel intrinsic spinsanbitals
magnetically interact attractively with electronkigh are propagating in parallel with parallel insic spins in
orbitals in the opposing magnet as shown in fig@®. Consequentially, in two such magnets, eb&stin
orbitals of protons in one magnet would be maga#ti@ccelerated in an attractive manner towardalleh
propagating electrons in orbitals of protons indpeosing magnet, such that the atoms in the opgosi

magnetic materials would accelerate towards edutr ot
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propagating into the propagating out of the
page page

Here, example virtual particle paths extend outnfrzarallel propagating
electrons in one magnetic (e.g., the north pole)ieto the opposing
magnetic, and interact in a magnetically attracthanner with the nuclear
regions of parallel propagating electrons in thpaging magnet (as for the
interaction of propagating electrically chargedtioée interaction
described previously).

FIG. 37

Figure (38A) shows the spins of the right and hafihd screw sides of certain more bent virtual plarti
paths extending out from electrons which are coseprin opposing magnets so as to produce a madjeddic
While, figure (38A) also shows how the virtual pele paths of the magnetic field would interactiwihe top
and bottom sides of negatively and positively chdrgarticles which are propagating out of the palgiée
propagating in, and perpendicular to, the magriigtid such that the top and bottom sides are acaielé in a
respectively curved path. Wherein, the negatieelg positively charged particles turn to the righd left (as

shown looking into the page at figure 38A) for gatevely and positively charged propagating pagticl



Page 105 of 134

respectively, due to the repulsion and attractiespectively, of, in particular, the microscopicgnatic spin
vector components (B) of the curved portions of the more bent extragaichirtual particle paths of the
opposing magnets on the nuclear microscopic magspin vector components 4B of the negatively and
positively charged propagating particles (i.e.,ph@pagating negatively and positively electricalharged
particles would be accelerated in a direction wischerpendicular to the direction of the magngéld (B)

according to conventional left and right hand rutespectively).
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Figure (38B) shows the microscopic charge spinordcf) and vertical componentjopf a right hand
screw more bent virtual particle path of a portddthe magnetic field depicted in figure (38A) aley with the
charge spin vector (q) and vertical componegti(gthe nuclear region of the right hand screve aflan

upright negatively charged particle propagatingamg perpendicular to, a portion of the magnealtdfi

’

The microscopic charge spin vector (q) and
vertical component (g of a portion of the
magnetic field shown in figure (38A) aligned
with the charge spin vector (q) and vertical
component (g in the nuclear region of an
upright negatively charged particle propagating
to the right in, and perpendicular to, the given
portion of the magnetic field.

FIG. 38B

In application, for example, the spiral courses@jative and positive electrically charged propagatarticles
(and the undeflected course of neutral propagaargcles) in, for example, a bubble chamber cambee

clearly understood.
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NUCLEAR INTERACTION:

Figure (39) shows some orthogonal charge, massnagghetic microscopic spin vectors of example
virtual particle paths in the nuclear region otatis positively electrically charged particle,.j.bere, a static
proton. (Note that the distances which separa&eitual particle paths with respect to the orsgui the spins

shown in figures 39-42B are arbitrarily drawn, dhds are not relevant in those cases.)

Bm I/l . }\\ Bm
I’ )
AN L
m m

m m
q Q @ q
NN KA
Bm \‘ II, Bm

Proton

FIG. 39

Figure (40) shows some orthogonal charge, massnagghetic microscopic spin vectors of example airtu

particle paths in the nuclear region of a statigatieely electrically charged particle, i.e., haestatic electron.
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Again, consider that the virtual particles in thual particle paths on the top, bottom, and tog bottom
sides self interact as propagating electricallyrgbd particles interact by way of the respectigétrright and
left-left hand (q), (m), and (B spin vector interactions, and consequentiallyegigmce respective attractive,

repulsive, or neutral alignment (internal bonding).

It is considered that a proton can bond with antede to form a neutron as has been long argued by
some in conventional physics. Figure (41A) shdvesgpin vectors which could exist for certain \aitparticle
paths of one side of an entirely isolated protosh @ectron before a possible "nuclear" interactand figure
(41B) shows the alignment of the spin vectors efitintual particle paths of one side of the pratonl electron
which could exist after forming a "nuclear bond'tire formation of a neutron. Wherein, the micrgscapin
vectors of respective virtual particle paths anesttered to rotate around respective orthogonatiostal axes

upon interaction for a proton-electron bond infitrenation of a neutron as shown, for example, fier t
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microscopic magnetic and mass spin vectors rotaiognd the microscopic electric spin vector axethe

arrows in figure (41A) for the given example virdtparticle paths. Accordingly, note how the accatied

condition of an electron in electron capture canilitate the formation of a neutron.

Rotational direction of  Rotational direction of
decreasing mass for the increasing mass for the
protor electron

Bm
L|\/| ‘ l LM LM
m Bm
XN
R B q L R
N NG
proton electron
Before
FIG. 41A

proton

electron

(neutron)

After

FIG. 41B

In the case of the proton-electron bond, the spotars are considered to rotate such that, in
effect, there is a net increase in their total nfaesncrease in mass for the electron and a lesser
decrease in mass for the proton). In which casegekpectively interacting virtual particle paths
positioned diagonally (right-right and left-leftié sides), the microscopic electric (q) and mass
(m) spin vectors are respectively aligned paralhel attract, while the microscopic magnetic spin

vectors (B, are aligned antiparallel and attract.
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However, microscopic spin vectors of the virtuattigée paths of a proton are considered to rotate
around the orthogonal rotational axes upon intevach the formation a proton-neutron bond as shdamn
example, for the microscopic magnetic and mass\smtors rotating around the microscopic electpia s

vector axes by the arrows in figure (42A) for tineeg example virtual particle paths.

Rotational direction
of decreasing mass
for the protol

Bm Bm
R ‘> L R L
m
m m m
> qa g ‘—I aqa q I—’
L B I R L R
m Bm Bm Bm
N
proton proton side proton proton side
of a neutron of a neutron
Before After
FIG. 42A FIG. 42B

In the case of the proton-neutron bond, the spatove of the newly bonded proton are considered to
rotate to a less massive alignment such thatfacgfthe total mass of the nuclearly bonded praiadh
neutron decreases so as to produce a mass défbetein, in respectively interacting virtual paleic
paths positioned diagonally, the microscopic eiedpin vectors (q) align parallel and thus attrtoe
mass spin vectors (m) align antiparallel and tleypel, and the microscopic magnetic spin vectgy) (B
align antiparallel and thus attract.
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Thus, the unified theory herein depicts the physit@aning of mass defect and binding energy. (Kwéefor
the proton-neutron bond, microscopic spin vectgnahents are equivalent to the alignments of the
microscopic spin vectors in extranuclear interactar electromagnetic repulsion and gravitatioratraction”
(which, in the latter case, attempts to turn theigla around) for particles of the same electharge when the
repelled particle is propagating away from the teipa source. This is considered the preferreghatient of
such particles in both cases, such that in the @&seclear bonding, this alignment of the micrqacapin
vectors represents the electromagnetic attractidrtlze gravitational "repulsion” of nucleons, iia.the latter
case, a form of mass repulsion or "antigravity" athialong with the other cases of mass repulsisordeed
herein, addresses the essence of the longstarsding in physics questioning the existence of tbpeaty of

antigravity.)

In this train of thought, the properties of thefigd field, which include both attractive and regué
aspects, need to be considered (in accordancelveithehavior of the functions of the unified fi@ldtentials)
when accounting for dark energy and dark mattezcaofdingly, consider a supermassive black holehiciva
significant amount of less bent virtual particleéhzaof the top and bottom sides from a supermassack hole
are concentrated along the event horizon, accretigm and beyond. Wherein, the attractive andlsige
aspects of the black hole, and their net outcoge cbange as the spin vectors rotate with chamgee ibends

of the respective virtual particle paths of thecklaole.

In effect, the electromagnetic and gravitationahponents of the virtual particle paths of the tod a
bottom sides of the black hole would present fomesrdinary matter (comprising positively and negdy
charged ordinary matter) including an electromaigrfetce by virtue of the electromagnetic componsaithe
unified field, and also a gravitational force bytue of the gravitational component, thus enabéing

supermassive black hole to, for example, maintagalaxy. While still, however, it is consideredtla black
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hole can have both gravitational and electromagratraction and repulsion on another black hojsedding
upon the spin vectors of their respective virtuatigle paths. In which case, the repulsive irdtoa between
black holes as such needs to be considered whenraarg for the expansion of the universe, etcoté\here
how the consumption of mass-energy by, and thelsiuof mass-energy from, a black hole can chdhge
geometry, e.g., the more and less bent geometeybtddck hole, and therefore change the behaviartdéck

hole accordingly.)

Nevertheless, continuing with the principles of leac bonding from before, the proton and electron i
the neutron attract, and the sum of their masse®ig than their resulting mass due to the respeobtations
and realignments of their spin vectors. In whiake; the electron is considered to “accelerate€iéemse in
mass) to a greater extent than the proton is cereido "decelerate” (decrease in mass) due to the
disproportionate affect of the proton on the etattrWhile, the nuclearly bonded proton and neugach
attract, and yet, nevertheless, the sum of thegsemis less than their resulting mass accordititgetootations

and realignments of the spin vectors of the deatddrproton.

As the spin vectors in a particle change alignnugain bonding, the virtual particle paths are
redistributed in a denser manner for acceleratiesufting in an increase in mass), and are dig&in a less
dense manner for deceleration (resulting in a dserén mass). In which case, for example, theputiear
virtual particle paths in a nuclearly bonded pratoan atom comprising two or more nucleons hagertain
amount of sideways bend due to the changes inttlagactories, and, in result, produce the profignment

for a respective orbital portion (as described nsardater).

Now, the energy of an electron antineutrino whhssociated with the formation of a neutron can be
related to the acceleration ("compression") oftthiéied field of the bonded electron, and to them@i more

massive condition which is created due to changés spin vector alignments and the redistributibrts
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respective virtual particle paths to an overall emdense condition. Wherein, when a neutron deicays
process of beta decay, the proton and electronaepand the compressed unified field of the ebect
recovers to a respectively less compressed conditiowhich case, it is considered that the enefghe
electron antineutrino which is associated with lukteay corresponds to the release of the energgdsito the
compressed unified field of the electron upon saam of the electron from the proton. Then, thereeutrino
is produced from the resulting "accelerated" betdigde due to such changes (refer to the desonpif

particle generation by acceleration later hereideuthe heading "particle transmutation and geitargt

ATOMS AND MOLECULES

In conventional physics, the Pauli exclusion ppheis considered to play a significant role in the
structure and function of matter (or mass-energyg.( in the stability of atoms). The presentiexifield

theory shows how this is the case.

First, consider that the neutron assists in thallmgnof protons according to the Pauli exclusion
principle which includes assisting in the mannenwélear bonding described hereinbefore. In treargte
shown in figure (43), three protons can be bondethé placement of an electron between the twompsot
which have the same alignments of angular momemtaerein, one proton and a respectively bondedrelec
act as a neutron. (Note that the relative sizesmbton and an electron relate to mass not radngsare for

pictorial purposes.)
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3

Bonding of protons with an electron according te Bauli
exclusion principle (showing respective angular
momenta).

FIG. (43)

Figures (44A) and (44B) show the nucleonic bondmtpe (x-y) plane of a few nuclei in agreement
with the Pauli exclusion principle. Notice howgcarding to up and down alignments, there is ncspet in
terms of protons or electrons, and there is naagnetic moment in terms of protons or electrams, i

particular, in figure (44B), and also notice thspective quadrupole configuration of the protons.
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(v) respectively.

et

Elliptically elongated
along the (y) axis

FIG. 44B

Up proton (Ly directed out
of the page)

Up proton side of neutron
(Lm directed out of the page)

Down proton (ly directed
into the page)

Down proton side of neutron
(Lm directed into the page)

electron
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Orbital proton and neutron positions are cosrgd not only to be influenced by bond alignmelits,
are also considered to be influenced by nucleorimity, in which case the repulsion of a protorpootons,
and the neutral presence of a neutron (or neutemesgonsidered to affect proton positioning inrtheleus,
and thus affect respective orbital positional poémenergy. For example, in figure (44B) it imeadered that
the (1s) orbital is formed first with the (1s) pyos along the (x') axis, and, subsequently, repuilsy the (1s)
protons affect the potential (and respective spittar angles) of the protons which attempt to ftme(2s)
orbital. In which case, repulsion rotates the sctors of the approaching protons, and they hattul
neutrons at a slightly greater distance from theerethan the (1s) protons (here, recall that apgnment of a
nuclearly bonded proton and neutron can be equitvédethe spin alignment, and the rotational dioett
thereof, of electromagnetic repulsion, such thatehelectromagnetic repulsion and nuclear bondamgwork
together). Consequentially, an elliptically shapetet of nucleons is formed. In result, the @®fons along
the (y') axis have slightly greater positional poie energy than the (1s) orbital protons (astesl&o their spin
vector angles, virtual particle path distributiopsesition relative to the center of the nucleus,)eaind thus fill
after the (1s) orbital protons. Then, certainggital protons and neutrons form the next octéhen(x-y)

plane, etc.

Now, orbital portions are considered to be cfd asymmetrically by the repulsion of a proton (o

protons) as shown in figure (45).
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(p) orbital portion of
— the (p) orbital
contribution of a single
proton

T

(s)-like orbital portion of
the (p) orbital
contribution of the same

T Repulsive force proton

FIG. 45

With respect to figure (45), recall, still agaihat spin alignment of a nuclearly bonded proton a@atron can
be equivalent to the spin alignment (and rotatial@ctions thereof) of electromagnetic repulsidmthis case,

initially present protons (solid black rectanglepel new protons, and thus a new proton bonds in an



Page 119 of 134

asymmetrically elliptical configuration, such thhe virtual particle paths of each of the newly deah protons
experiences acceleration and deceleration rotatioregpposite sides due to repulsion which corregpdon a
decrease in mass on one side (top side in figureafh8l an increase in mass on the other (bottoenisitigure
45) as exemplified by the more eccentric (p) othitdual particle paths on one side (less masside) of the
proton in contrast to those of the less eccengrickg) orbital virtual particle paths on the otls@ie (more

massive side) of the proton, respectively.

Figure (46) shows (z) axis nucleon positioning.

(z) axis nucleon
positioning (shape per
se not shown)

It is considered that in atoms with (z) axis nuoahat nucleons along the
(z) axis establish certain terms which affect nolpositioning in the
nucleus, such that, for example, certain (d) orlbitading in the (x-y)

plane occurs along certain axes due to proton sepublnd neutral neutron

positioning of (d) orbital nucleons along the (zjsa

FIG. 46
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Figure (47), shows the (z) axis nucleon bondin{pdf(d), and (f) orbital nucleons on one sidehsf t
(x-y) plane, while the configuration of the (z) sxirbital protons on the two sides of the (x-y)nglare
considered to symmetrically complement each otpenwcompletion of a sub-shell. Wherein, as (s) (@)d
orbital portions are constructed from the virtuaiticle paths of two protons in the (x-y) planeitam (d), (f),
etc. orbital portions are constructed from tiltextsrons of virtual particle paths of the same aunfation (with
respect to the z-axis). In which case, the nuételbonding of (z) axis nucleons also occurs in agrent with
the Pauli exclusion principle. (Note that the ‘t&g’ of orbital portions is considered to pert&inthe ability
of an electron to propagate in any orbital portigrswitching virtual particle paths where virtualrpcle paths

"combine.")
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o

(z) axis (p) orbital proton
on one side of
the (x-y) plane
with a neutron on
one side of the (y-z)
plane

/ (z) axis (d) orbital
protons
}:o 4 o:{ which correspond to
tilted (z) axis (d) orbital
portions
(z) axis (d) orbital
protons and neutrons on

one side of
the (x-y) plane

5,48

v W

(z) axis(f) orbital
protons and neutrons on

one side
of the (x-y) plane

= proton

===  Proton side of neutron

° electron side of neutron

Here, the (z) axis nucleon bonding of (p), (d), &arbital y
nucleons is shown. As for the octets, the (z)taftproton and
neutron positions as shown are considered nottoribe z
influenced by bond alignments, but are also comsitieo be
influenced by the protons and neutrons along thexs, and
influenced by the protons and neutrons in the sdtethe (x-y)

axes
plane.

FIG. 47
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Figure (48) shows two (d) orbital nucleon configigas in the (x-y) plane which are considered talglssh the

d’,* and dy (d) orbitals.

)9
@.@@

&P ‘
® ®

\
o,

@@:@

@,@ -Q @

(% (Chy)

FIG. 48

It is considered that as atomic number increasés does the repulsion and respective orbital
eccentricity increase for newly bonded protons, anthe number of related nucleonic bonds (azinhutha
guantum number related orbital nucleons, i.e., shadl nucleons) increases so to increases the teodgrof
the resulting orbitals. While, the size of an tabis considered to increase as the positionar@l energy of
an orbital increases according to its spin veattations (in the less massive direction) due tll fiepulsion

and the number of related nucleonic bonds.

The (s) orbitals are considered to be bonded itenac octets which are separate from the (p), (d),
(), etc. sub-shell protons bonded in nucleoni@tscin the (x-y) plane which are considered to Haoreds with
nucleons which are also situated along the (z) @xg, via the tilted alignment of the z-axis tital protons
of a d-sub-shell extending out to respective nutdenf other d-orbital sub-shell portions in ocietthe x-y

plane). Wherein, in the example given, the (djtatimucleons bond while aligned so as to pass theer
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relevant (s) orbital protons to some extent, (®.prbital protons are situated in field "pockede"as to
eliminate some repulsion. Thus, the (s) orbitadscmnsidered to be less elliptical in shape, dsgsnmetric,
and are considered to have less positional potetexgy then, for example, (d) orbitals due t lesld
repulsion and a lesser number of related nucleatdfyand, thus fill first since they are producgdrimer

positioned nucleons.

Next, the unified field theory shows in figure (4PKow the Pauli exclusion principle is involved in
fine and hyperfine structure in a hydrogen atonguie (49A) shows a side view of one electron atgimen
time in the horizontal plane on the top or bottade ©f the (s) orbital formed by a single non-nachg bonded
proton (hydrogen atom). It is considered, for egkanas shown in figure (49A), that the top sidgatihand
spin virtual particle paths of a first inverted l@wergy electron could couple with (and be acctddrhy) the
less bent bottom side right hand screw virtualipl@rpaths of the (s) orbital proton, such thatrigat hand
(top side) microscopic magnetic spins,JBf the electron are antiparallel with microscopiagnetic spins of
the right hand screw virtual particle paths (bottgide) of the of the proton, and such that thetedaovould
oscillate with its magnetic moment (u) antiparalleh the magnetic field (§ which it generates while orbiting
(fine structure), and antiparallel with the macogsc magnetic field (B) of the proton (hyperfine structure).
While, as shown in figure (49A) at another time géiectively upright high energy electron in thensa(s)
orbital could oscillate with its left hand (bottsite) microscopic magnetic spins{)Bantiparallel with
microscopic magnetic spins of the more bent leftchscrew (top side) virtual particle paths of thetpn, and
oscillate with its magnetic moment (u) parallelwihe magnetic field (§ which it generates while orbiting
(fine structure), and parallel with the macroscapmgnetic field (&) of the proton (hyperfine structure).

Wherein, the more bent top sides of the protorcansidered to comprise higher positional poternargy.
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Upright electron propagating into the page
on a more bent orbital portion on the top left
hand screw side of an (s) orbital (shown in a
plane in a horizontally sectioned view).

Note that the direction of the electron is
aligned by factors including the bending of
the virtual particle paths of the proton.

u / 4 B
4 Bo
4 SN A R
XN\ -----F-- -4--"7 77 Y €-------=<
Bmn' B
VieftBy L (top)
I IBO ! R (bottom)
-------- | S U S
_______ - - <?<
Bm v Right B
u’ N

Inverted electron
(lower energy)
propagating out of

Electron at different times in
more and less bent orbital

portions in the (s) orbital of
a hydrogen atom (shown in
planes in a horizontally

the page on a less
bent orbital
portion on the
bottom right hand

sectioned view). !
screw side of an

(s) orbital (shown
in a plane in a
horizontally
sectioned view).

Bo  Orbital magnetic field

ﬁ

A
Electrons with microscopic

R 4 5 L 1S with micre

and magnetic spins (solid arrows)
L ! R and magnetic moments (u)
v (dashed arrows)

Virtual particle path
microscopic magnetic spirBnm

Tandi

FIG. 49A
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A similar example of the role of the Pauli exclusjarinciple in the fine and hyperfine structurehe

unified field is shown in an (s) orbital of an atdonmed by two nuclearly bonded protons in figu48g).

Upright electron
propagating into the

page on a top left 4 By, 4 By,
hand screw orbital Bo Bo
portion B,
e S B
Left B, L (top)
Bm R (bottom)
Bo by\ Right B, Inverted
g s B electron
T = U S propagating
out of the
page on a
Electrons in orbital portions in an (s) orbital guzed from the bottom right
hand screw

combining of orbital virtual particle path portiofrem two protons.

Wherein the combined portions, as in terms of "pliasxtend out over o(r)t;lt'ggln
the orbitals of both protons, in which case the loioved center portions ?Iower
are shown in dashed line format. Note that the@smopic magnetic energy)

spins of the more bent virtual particle paths antthp left hand screw
orbital portion invert the electron so that it féeetively upright, while
the alignments of microscopic magnetic spins ofiéise bent virtual
particle paths on the bottom right hand screw atIpiortion effectively
produce an inverted electron.

1 Bo  Orbital magnetic field

A

R : L Electrons with microscopic
and magnetic spins (solid arrows)

L v R and magnetic moments (u)

v (dashed arrows)

T q ¢ Virtual particle path
an microscopic magnetic spiriy,

FIG. 49E
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Still yet another example of the present unifiedidfitheory showing how electrons behave in atoms is
illustrated in figure (50) which shows why electsanove outward from orbitals of lower to higher igosal
potential energy in atoms upon absorbing energhein, figure (50) shows an electron oscillatinthws
left hand microscopic magnetic spin{Bantiparallel with the microscopic magnetic spiradsomewhat more
bent" virtual particle path of the top left handesg side of a nuclearly bonded proton (lower poriod the
drawing), and shows the respective spin vectonalignt of a quantum during absorption. Wherein, the
guantum produces spin vector rotations in the mlacto that the spin vectors of the electron rataterds the
alignment of the spin vectors of the "even moret’bentual particle path on an orbital higher ingional
potential energy, such that the electron then @ates on the respective orbital higher in positipatential
energy while aligning with the magnetic fields is énvironment. (Note that a similar process wadcur for

elevating an electron in a hydrogen atom, i.eg@muclearly bonded proton.)



Page 127 of 134

Inverted electron propagating into the
page with the microscopic magnetic
spin vector (B, of a bottom left hand
screw side nuclear virtual particle path
aligned antiparallel with the
microscopic magnetic spin vector(B
of an "even more bent" virtual particle
path on an orbital portion of greater

positional PE on the top left hand ___ Bm
screw side of the nuclearly bonded —> Bm (proton)
proton.
Electron (u)

o (dashed arrow)
Inverted electron propagating into the Top left hand
page with the microscopic magnetic screw side ;
spin (By) of a bottom left hand screw
side nuclear virtual particle path / q
aligned antiparallel with the . !
microscopic magnetic spin B of a Bm

"somewhat more bent" virtual particle
path on an orbital portion of lesser
positional PE on the top left hand screw
side of a nuclearly bonded proton.
Wherein, the microscopic mass and
magnetic spin vector of the electrg
are rotated in direction of curved
arrow upon acceleration.

¢\ Bm (proton)

Electron (u)
(dashed arrow)

Top left hand
screw side

Bm

Spin vectors
of left hand
screw side

Right hand screw side (dashed
circle)

A matter quantum
propagating into the
page

Here, a quantum is absorbed by an electron inxtrareuclear region of an orbital. Wherein, the
directions of rotation for increases in positiopatential energy for the virtual particle pathgtoé proton
are in the same direction as the direction of iatafor an increase in mass for the electron. Tthes
electron is accelerated by the quantum, and theples with the virtual particle paths of an orbath
different (greater) positional potential energydesuch that the electron then propagates oregpective
orbital higher in positional potential energy whalligning with the magnetic fields in its environme
(wherein only certain details of the absorptiornha left hand screw side of the quantum are shown).

FIG. 50
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Next, the combinability (phase) of the virtual peéd paths of molecularly bonded protons is
considered to occur according to their respectpe gector directions and effective interactionsluraling
electric repulsion and magnetic attraction by thespectively less and more bent virtual partieéhp with
respectively involved electrically charged partsclé=igures (51A) (top view) and (51B) (side vieskpw
sigma and pi molecular bonding orbital portions thuelectrons on respectively resulting virtualtjgde paths

(in agreement, in general, with convention).



\
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Sigma molecular bonding
orbital portion situated on the
inside of the molecule due to
electrons on the respectively

combined virtual particle paths

Sigma molecular antibonding
orbital portions situated on the
outside of the molecule due to
electrons on the respective
virtual particle paths

Pi molecular bonding orbital
portions situated on the inside of
FIG. 51A the molecule due to electrons on
the respectively combined virtual
particle paths

Pi molecular antibonding orbital

portions situated on the outside of

the molecule due to electrons on
the respective virtual particle
paths

FIG. 51B
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PARTICLE TRANSMUTATION AND GENERATION:

Now, it is considered the vast diversity of padgivhich are produced in particle physics have a
cause which transcends conventional theory, anshdérstood, would change the approach of conveattio
particle physics in its efforts to discover the erlging structure and function of mass-energy, altichately
the universe. Respectively, the cause of suclsiadizersity of particles is considered to simmiate to the
manifestations which are produced by the accetaratand decelerations of the mass-energy of tHeedrield

presented herein.

Accordingly, first, in certain types of accelerais a particle can transmute from one type of garti
into another type of particle. For example, in soeh type of "transmutational acceleration," thyednd
bottom sides of an electrically charged particlaildaeflect almost totally together so as to chamge an
electrically neutral particle. The transmutatidrao electron and a positron into matter and aritena
electromagnetic field quanta, respectively, upomlatation is one example. In this case, the aitating
matter and antimatter are considered to interagtaymmetric manner so as to eliminate a signifieatent of
the eccentricities (including a significant extehthe bends) in their respective virtual particéh bands, such
that the virtual particle paths of the top and tottsides of each electrically charged particle.(¢hg electron
and positron in the example) internally convergarow, and project forward. Wherein, the virtuattgcles on
the top side, and the virtual particles on thedootside, of the respectively produced quanta caresgally

propagate away (while self interacting) with traisinal velocity (c).

It is considered that in another type of accelemgtthat a neutral particle can produce two pasicf
opposite spin and opposite charge while consemiactric charge, etc. as shown in figure (52). VEherfor

example, the top and bottom sides of an effectietdgtrically neutral gamma ray could, upon deedien,



Page 131 of 134

open so as to produce an electron, in which castothand bottom sides of the electron thus prodiweaild
split such that one portion would flip over so aptoduce a positron of the opposite spin and apgekectric
charge, and the other portion would continue inftie of an electron as in the case of pair produact Note
that it is considered that a matter quantum diffes an antimatter quantum according to the d#ifeitop and
bottom screw rotations, different top and bottonenascopic magnetic spin {Bdirections, etc., similar to how
a negatively and a positively electrically chargedticle differ. However, it is considered thatartimatter
guantum can act in a manner which is equivaletiaoof a matter quantum by the top and bottomsside
flipping over, for example, upon being absorbedbyelectron. Here, nevertheless, the production of
oppositely charged particles (including the producbf matter and antimatter) from an electricalutral

particle can be more profoundly understood by suphocess.
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FIG. 52

In yet another type of acceleration, it is consedethat a given electrically charged particle cauit e
another particle (e.g., during an oscillation). h&kein, in one such acceleration, the top and bosides of the
electrically charged particle would emit a partiftiem the nuclear region which would have top anttdm

sides which are almost totally reflected togetleeg.( as with an electromagnetic field quantum)which
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case, the top and bottom right and left hand scdise emitted particle would be the same as #régbe
which emitted it yet with bands of virtual partiggaths with spin vectors of different alignmentdan
eccentricity), such that the emitted particle woddve neither an effective nuclear region nor &ecéfe bend
in its extranuclear field, and thus have neitheeffiective mass nor electromagnetically attraaepel in a

effective manner (but electromagnetically, eleettic and gravitationally interact as mentionedvioasly).

In still yet another type of acceleration, the dgopattern of electromagnetic radiation can be texhit
by the virtual particles on the virtual particlelpgof an accelerated electrically charged parfelg., a non-
relativistically accelerated electron). Wherehe structure and function of a virtual particleasidered
analogous to that of an accelerated electricalargdd particle as stated above. While in evehystilanother
type of acceleration, the forwardly directed pattef electromagnetic radiation from a relativistiga
accelerated electron in a synchrotron is considrdée produced by the virtual particles on théual particle
paths of the forwardly aligned top and bottom sidlethe respectively accelerated electron as thetrein

follows a helical course while effectively propaggtforward in the magnetic field of the synchrairo

CONCLUSION:

In conclusion, one unifying general function fourafied field has been provided with the
application of Planck units which not only unifia of the conventional fields and respective ferdaut also
unifies mass-energy and electric charge with "sjpimeg" and in result includes quantum field theang
relativity as well. Accordingly, the unifying piciples were applied in a description of the geoyn@hcluding
internal structure) and functionality of certaimpasts of the unified field including the geometnda
functionality of electromagnetic, gravitational danuclear interaction, the geometry and functidpaif

Lorentz transformations, and the structure andtfan®f elementary particles (including antiparig), atoms,
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molecules, and bodies of astronomical dimensiolmsbroadening, the resulting unified field theq@rpposes

to provide a basis for describing and solving peafd in unified terms in other areas of physics wimclude
subject matter which pertains to relevant "probsid’ phenomena, chaos, big bang theory, andemergl, the
universe as a whole (including the expansion olthigerse, dark energy, and dark matter). While
furthermore, it is proposed that the principleshaf unified field theory presented are also appleas a means

of describing and solving problems in unified tenmsther areas of the sciences.



