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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 theeiromagnetic force and the strong and
weak nuclear forces, but also one which includestium 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—teN T 2 Eq. (1A)

1 1
SEXEN, LY
f :z:J_re[N N"2 } 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 Tfor (x) and (y), respectively, in equation (1B)uks in
q

the following more specific function:
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1 iz;r(qu)Ll iZ;r(rnvr)
Jan hy N2
Eq. (2)

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)il i27r(mcr)
Jan hy N2
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 2amcr (due to the values of the terms applied wiatdbically it is considered that heBcr with
respect to Planck units), and when applying thievohg charge to mass ratio in the (x) variablehef

exponent:

(a,) (L8755d0 *°C)
(my) _ (2176440 *kg) _ .
(9p)  (L.875540 *C)
(M) (2.1764x10 °kg)
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2z(qer) 2z (mcr)
hy  h

Wherein, as exemplified in figures (1A) and (1B) as follows:

q

18 35
27(2176410 °kg) L875%0 °C) (1616240 *m)
= 27acn (2176410 °kg) (539110 *s)
18
o) L879%0°C) 53913007
(2176410 °kg)
(5.391X10 “s)

(1.616X10 **m)

~1

4 (L616X10 *m)? (2176410

FIG. 1A

- 35
o) LOLO20 M) ) o1 5210 % m)

27(2176410 -
y- 2z(mer) (5.391X10 *s)
h (1.616X10 *m)* (2176410 %kg)(5.391x10 **s)
(5.391X10 “s)?
FIG. 1B

Here, the (x) variable of the exponent in equaf®) is made to represent the "charge" aspectefuhction

with the application of the respective charge tesmatio, and, as will be shown later, the ratilb b& useful
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for constructing an expression for theoretical eadventional electromagnetic potentials, etc.

Now, equation (3A) is made into unified field fuizet (4A) by first taking equation (3A)

1 iZ;r(qcr)L 1 iZH(TﬂCI’)
Jan hy N2 h
f ==+ Eq. (3A)

and rewriting it as Eq. (3B)

inliZn(qcr) %n i27r(mcr)1
s [N hy N
f= e , Eq. (3B)

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

1n2*i275(mcr)]
+ f ic%*ln[—nl*%(qr)}* v .

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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inz*i 2z (mer)
th N h
— < 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 carrddated to the conventional strong, weak, electgmetic,

and gravitational fields.

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

functions of conventional Newtonian and Coulomhatemtials resides in the presence of the exporigatia.

In convention, the exponential term is present@hith the inverse function in the function which
describes nuclear potential (e.g., the Yukawa pi@ten In which case, the exponential term in filnection of
conventional nuclear potential is considered taapagh 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 (electrosfgtiotentials.

However, to the contrary, the exponential termpigli@d with the inverse function in the unifiedléle
function herein, and thus is included in the défom of not only the theoretical nuclear potentidlst also
included in the definition of the theoretical elechagnetic and gravitational potentials. Whergirthe present
theory, the exponential term only approximateslaevaf zero in the expressions for electromagreatit
gravitational potentials. While, in physical terrtise exponential term plays an important rolehsm wnified

field function in allowing for the three dimensidrspatial aspect of the function (i.e., the threeehsional
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aspect of the oscillatory trajectory of the flowrnéss-energy in the unified field) as will be iratige 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 hqC N h

*

f =—
N n *27(qr) ’

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

1n2*_27r(mcr)]

1 th N h

N L R
N n *27z(qr) ' Ea. (48)

(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 poterfiiection in equation (4B) approximately equals

2 . :
—C" when 1/N is considered equal to one, apdrand B=0,

2
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~ Oz (mer)
N th * h ‘| - 1 2
= ~ —C
~ 4z (qr) 2 Ea. (4C)
~ 0%2z(mer) |

- th * h l 2

o F=—m—" <S¢
~ 4z (qr) 2

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

functions as will also be described more so later.

2nqer _ 2amer g _m h, _h . _
h h , then h h and q m Wherein, after taking the

q q

Now, since

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

in one term, equation (4C) can be written in teahgector components in the form of electric chaagd mass
gradients as follows in equation (5) for, in parté, analyzing the electromagnetic and gravitaignadient

components of the unified field, and analyzing thesthey relate to their respective conventiorahse

_ [z‘Oﬂ(mcr)} 2
1

E ~ 47r(qr2)

" he
o B PN
\E ~4dz(mr ) ~4rz(gr )

Eq. (5)

or one half of the respective unified field gradipartion can be rewritten as
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2 2
~~ Oz(mer) ~~ Oz(mer)
1 e . . 1 hqC h 1 “he h
—V(p (unifiedfield gradientportion) = || —=————* 4| = -

~ 2 2 5 47r(qr2) 25 471'(mr2)
_ {z_ommcr):|
h,c h
q
2 *e
~ 4n(ar’)
_ ~~ Oz (mer ~~ Oz (mer
th h K q
: . _ . T % . : :
Here (V) is gradient, and? = o) e = r e wherein K is a theoretical
z(ogr

precursor to the conventional electrostatic cortstép as will also be explained more so later.

The square of one portion of the theoretical gedianal (mass) gradient for the unified field (i.
theoretical gravitational field gradient which damrelated to the conventional Newtonian gravitetlo

potential) is represented by the square of oneovecmponent, i.e., the (y) component, in equafin

~ Oz (mcr)
1 " he h 1 2

Wherein, in terms of the respective theoreticalvigadional potential, - e ~ c
P P V2 » 4z(nr) 22
l:_Oz(mr)]
— 35 —
- 1.6162x10 - h
when h ~ 2zmer = 27 (2.1764x10 8) — |(1.6162x10 35) ~ 6.6253x10 34 such thate ~1,

5.3912x10 44

:_Oﬂ(mr)]
h
in which case the units ii cancel and thus the term can be dropped, andtkath

1 “he 1*_27zmc2r 1

*

\/E z4;;(mr)_\/5 z47z(ml‘)~ 2\/5

2
C . Also, figure (2A) shows the production of apgroately
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1

_ m
one half of the conventional gravitational potepiie.,  — GT * T , after the cancellation of certain units

2

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

e _Ggtmtrm @ (W) (o) _1g (9
sazm) T (97 (9 karm) (gt (m) 2 (m)

FIG. 2A

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

6.6x10 ™, using Planck units as shown below:

m: () (L.6162x10 *)°

Gppara = > = > = - —_ —6.6730x10 **
(kg)(s)® (M)(t,))° (2.1764x10 ®)(5.3912x10 **)?

Similarly, the square of one portion of the theioadtelectromagnetic (electric charge) gradienttifer
unified field, (i.e., a theoretical electromagndietd gradient which can be related to the conioerat
electrostatic, i.e., Coulomb, potential) is represd by the square of the other vector componant,the (x)

component, in equation (5). In which case, anwalent argument for the terms of the rspective ribtcal
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“hoec |:N_07Z'(ITCI’}
1

1 2
electromagnetic potential can be made, in whi *e ~ C  when l=h=2mmcr,
g P ?Zhw Az (qr) 2\/5 Ia'

el»z_oﬂ(mcr)l
h
such that ~ 1 and thus the term can be dropped, and such that

_ _ - ~ Oz (mer)
1 hg¢ 1 “he 1 "2mmc’r T 1, 1" { ]
* * * S ——————— % @
). Wherein,
~ 4r

J2 ~dn(aqr) N2 ~dn(mr) N2 ~dn(m) 202 (ar)

is considered the theoretical electromagnetic patlecounterpart to the theoretical gravitationatgntial

shown before. Moreover, similarly, figure (2B) sfsothe conversion of the units of theoretical etotagnetic

o ge | | o | |
potential 472(qr) into the units of conventional electrostatic painincluding the units of the conventional
~ 4r(qr

2
N*m
electrostatic constant, i.e., the units-ofcz— , for the production of a theoretical approximatairone half of

- q
the conventional electrostatic potential, i%&., E Kc * F , after the cancellation of certain units whileiag

(ap) (©)
applying the following charge to mass ratj which has the uni also while neglecting the sign):
pplying g g ?O*mp) Tkg)( g g gn)
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(@) © (m
hc—— ™ m2e L’

m  he 99" o 1, 0
NGO CA NS RN C R C P C LI C I
~dzr(mr @@ ~ ﬂ(qr)(rrw 4@ (kg

FIG. 2B
. . ool q  he .
Now, returning to potentials, substitutir¥ 5 T ; for N 4ﬂ(qr) in equation (4C) provides for

a different expression for theoretical unified padiai:

~ 0z(mer) B
h

N | =
o

Eq. (6)

Here, equation (6) is considered to be anotheremgoon which represents one half of a given poxticthe
theoretical unified potential. Wherein, a wholeatpm of theoretical unified potential is arrivetlly adding

two equivalent portions of the function from equoat(6) as shown in equation (7A) as follows:
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{z_OH(mCI’)}

h h
1 e 1 e
V(wholeunifiedfield potential portion)z A KT (q) * +~ KT (q) * ~
2 r 2 r
~ Oz (mer)
h
. e .
KT (q) * fg 1c
Eq. (7A)
or
~ Oz (mer) ~ Oz (mer)
h h
2w (9,4 «€ - e —an2
V(wholeunifiedfield potentialportion)z KT (E +E) * r ~ KT (q) * r ~ 1C .
~ Oz (mer) ~ Oz (mer)
B h ~ h
o + € 1 + €
Then, after substituting® EGT(m) f for = E KT (Q) f for one

portion (addend) in equation (7A), a different eegmion for a whole portion of theoretical unifiemtgntial is
produced in equation (7B) by the addition of théoed electromagnetic and gravitational potentiaidtions as

follows:
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h
e
r

{z‘o;r(mcr)l

1
~ *
V(wholeunifiedfield potential portion)™ 2 KT (q)

~ Oz (mer)
h

K@ S —r 1’

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

While when =1 and B=1, then:

+

2
o
iy
3
*

®
2

~ *
V(wholeunifiedfield potential portion)™ KT (q)

~ 27z (mer)
h

L (R — o’

Eg. (7C)

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

achieved similarly.

| | . hye 1lam
Next, returning to gradients, upon substitutig — KT — for and~ —GT —

2 ' ~ Az (gr?) 2 ' r?
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f _he for th i ion (5 htﬁ_lK d ‘lG M d
or or the components in equation (5) such tat — K — =~ —(G; — and upon
~ A (mr?) g q ©) 2 Tr? 2 ' r? g
o1 q . he . . .
substituting® > K; oz for the respective sunT—— 5 2(ar?) in equation (5), the resulting equation (8A)

provides for another expression for the additiothefsquare of theoretical electromagnetic andigrtzanal

gradients:
2 2 2
z_On(mcr)} [z_Oﬁ(mcr) z_On(mcr)}
h h h
o Kt (a) ° 2 Gt (m) ° _ Kt (@)
PR q * + m) * — _ q *
zz\/; T r zZN/E T r2 ~ 2 T r2
Eq. (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 gradigmtibns

from equation (8A) as follows:



h

{z_Oﬂ'(mcr )1
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1 Ke (@) e
- Tq*
zZ\E r2

~ Oz (mer)
h

|

~" Oz (mer
h
] @ e
+ K+(q)*
T
zZ\/E r2
z‘O;r(mcr)l
h

1 (m) e
—G m *
T
~ 2N 2 r2

such that

h

~ Oz (mer )1

1 e
TKT (a) >
~ 2 r

Eq. (8B)

Here, the addition of two equivalent functions quation (8B) involves the vector addition of twarfans of

1 m) e
+ Gt (m)*
T
z2\/5 r2

2
~ Oz (mer)
h
1 e
+ TGT (m) * >
~\2 r

Q

_ e
Kt () *

Q

~ Oz (mcr )1

2

~ Oz (mer)

— e
KT (q) * 2

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 equatmrthe

square of the whole gradient of a given portiothefunified field for when () and (n) are any of their other

complementary values can also be achieved similarly
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Nevertheless, the total potential of a static el#iamy particle can be considered to be arrived/dhb

following summation shown in equation (9A) (for keigpctants):

_ : ) :
V(particletotal) =4~ Z *&* e + *—qC* e +ns
n* 2z(qr) n,* 277(qr)

Eq. (9A)

Wherein (V) is potential, and, goes fron=2 to~1 as i goes fron=0 to~1 for each term of the summation.
While furthermore, the total potential of a syst@ng., a system of bonded nucleons) can be corsiderbe

arrived at by the following summation shown in etpra(9B):

1 ny* 2z (mer)
N, h 1

lnz*_27r(mcr)}
1 _th * _th @ Na h +

e +
N, n,*2z(qr) N, n,*2z(qr)

V(systeMotal) = 4* Z

1 ¥ 2z (mer)

a h } 1 - th

lnz*_27r(mcr)}

1 _th . o N N . N, h
N, n,*27(qr) N, n,*2z(qr)
Eq. (9B)

Wherein 1/Nis a constant with the same value for all termglmthe parentheses, and changes from one
parenthetical term to another in the summation shewch that a=1, 2,..., i.e.,N1, 2,...; and ngoes fronr2

to~1 as n goes fron=0 to~1 progressively for each term inside the parenthasthe summation shown. In
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which case, here, 1% considered to relate to a macroscopic form efghantization of potential as will be

indicative more so later.

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

be considered to be arrived at by the following swation:

N h

lnz*_27r(mcr)}
1 _th
N, n,*2z(qr)

a

*

WhereinV is gradient andV? is the Laplacian such that in both cages

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

Note here how the form of the terms of a time ireeent particle in quantum mechanics supports the

form of the potential of the unified field preseshteerein:

—i 27mex —i 27mer

w(X) = Ae™= h =pe D (when k=zZimc/h and x=r)

Wherein, (A) can be a scalar amplitude, such foaexample, A=1/2k¥mgh which pertains te’ Grm/r



Page 19 of 130

(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), ilcq/r?, which is the gradient of the potentiKlcg/rwhich

herein relates te' Ktq/r which again, herein, is equivalentt@&rm/r.

Next, a general theoretical unified force equaf®) pertaining to a portion of the unified field,
which can be related to the conventional strongiing residual nuclear) and weak forces, and the

conventional electromagnetic and gravitationalésycan be achieved by taking the derivative ofékalting

11 q 1 “he
potential from equation (4B) as follows upon subsitig ~ — —— K — for T A~ /-~ (wherein

N n N n*2z(qr)

the derivative is denoted here as taking the seoemgaar derivative of a first regular derivative):

1 n2*_27r(mcr)
N h

11 e
f'r ==K, (0)*
N () r
D, f'~ %EK *D,” 1
1 N,*" 27 (mer)
g (m,)

(ap)

wherein K is the remainder oK without the charge to mass rar(ro* such that
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11 B 1
n ' *T o 2
! 1 (qp) * r inz i

* eN h
q (mp)

1
Here, (Q) in the numerator is rewritten and placed in theodeinator a{a along

1 ny* 2z (mer)

(a,) N h

with (r),| 7— | (the charge to mass ratio), a such that
(m,)

1 n2*'2;r(mcr)

1 (a,) 11, 1
——P—*r*eN " =U inthe functionf ® ——K, = Inwhich case,
q(m,) Nn ~ u
11, 1 11 1 11 1
DUN—Kr —%N—Kr—ZNN—Kr B >
U Nnu (1 (@) 10y 2m(me)
- p *r*eN h
q (m,)
such that:

1n2*_2;r(mcr)]

ch—z*ez*[N '

and
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n,* 2
- in z(mer)
N h

f''~

11 N 4 €
-~ K *
N (@) 2 Eq. (10)

Wherein, the negative of the resulting derivativaswaken for convention.

24

f||~_ 1 1 K 2\ % e Nh
In this case,’ =~ \| ~ c(q ) >~ such thatR=———-—— andis the range, while the resulting
N n, r 2(n, 27mc)
Ny 2% [n, 2z (mer)]
force is in newtons wher=rmcr, such that the units of Nh in the exponent cancel.
_r
g 2« EF Nh
Then, with respect to the sum in equation 7§ oL K (q ) *— andR=——7—=
P a B~ FN e r2 2(~ 07me)
_r
n_— 1 2\ % eR
when n~2 and »~0; and, with respect to the sum in equation (7&),z ZN Kc (q ) (2 and
Nh
= 4~ A __~ whenn=1andnp=1. Wherein, force functions for whenJrand are any of their other
2(~ 27mC) n B mX@and (12) y

complementary values can also be achieved simil&iythrmore, equations for the summation of force

functions can also be achieved by taking the daviea of equations (9A) and (9B).

While, a theoretical electromagnetic force equafil) for the unified field (i.e., a force equatiahich
can be related, in particular, to the conventi@@ttromagnetic force, e.g., at weak field and @hocity), and
a theoretical gravitational force equation (12)tfoe unified field (i.e., a force equation whicmdze related, in

particular, to the conventional Newtonian gravaatl force, e.g., at weak field and low velociggn be
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produced from equation (10), or can be produceddmying a similar second derivative process theddhe

two halves of potential which produce the resultf¥ of equation (7B) shown again below:

h
e
r

{z‘o;r(mcr)l

1
~ q) *
V(wholeunifiedfield potential portion)™ 2 KT (

~ 0z (mer)
h

K@ S —r 1’

Eq. (7B)

In which case, electromagnetic force equation {d &yrived at upon taking the second derivativéhefcharge

portion
D 1K lle ile 1
uzg "u 2 "u 2" ~0z(mer) \?
1(qp)*r*e h
q (m,)
such that

. , €
'~ ZKc(q°) 5 =em, Eq. (12),
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and gravitational force equation (12) is arrivediadn taking the second derivative of the massqort

1.1 1 1 1 1
AT T T
T *xr*a h
m
such that
o % {z_Oﬁ(mcr)}
h
Il_l e

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 ' ~07(mer) \2 T ~0z(mer) \2 in the forgoing
1 (a,) 1
- P7 % r * e h T % r * e h
q (my) m
1(q,) 1
derivatives sinceam = E when (q) = (qp) and (m) = (mp) . Furthermore, note that the additional
P

charge to mass ratio applied in the denominat@#) in figure (2B) is also derived in the forgoingcead
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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 tist §iet of
charge to mass ratios applied in figure 1A). Megronotice that each of two equivalent unifieddiportions

supplies one half of the force needed to creatb@ewespective force.

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:

2 18\2
~ K¢ q—2 ~~ 898x10° * (1'87X10:35)2 R 1.21)(1044:FP
r (161x10°)
~ G M - eemxaots BP0 ) oo
Ty ¢ (L61A0%)? al

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

Now, consider the relative force strengths showawevith respect to the following approximate ecplences

of ~ iC in Planck units taken from the "fundamental" ferestablished above:

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

~ G, M~ 667XL0 * (217x10°%) 2~ 314x10 2~ fic
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when (g) = (q,) and(m) = (m,)

For conventional gravitational force strength:

G(protonmas$® ~667x10°" * (L67x10°")*

~ ~ 592x10°%
~ K. (0p)? ~898x10"° * (L87XL0®)?

For conventional electromagnetic force strength:

K. (electrorcharge) = 898x10" * (1L60x10*°)*
~ K. (0p)? ~898x10"° * (187x10™%)?

~ 732x10°

For conventional weak force strength:

(electrorcharge) " (160x10™)*

_ . — ___~ 815d07"
~ K (0p) 898x10°° * (L87x10™®)

For conventional strong force strength:

Ke(gp)?  ~898x10° * (187x10%%)?
~Ko(go)?  898x10°° * (L87xL0®)?

Here, the agreement of these relative force sthsngith convention with respect to the terms taken
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from the fundamental forces at Planck scale esfaddi above, which are approximately equal foC, support
the values and forms of the functions of the pretesory of unification, and addresses the prohp@maining
to gravitational interactions at the Planck "lengtlale." Note that one should consider that thealdorce in
the nuclear region of the unified field herein rasdrom~Kco?/r® * 1/e?MM thru~2Kcq¥r? * 1/e?EZmenih
when considering relative force strengths. Alsmierthat the squaring of the potential functionthmprocess
of taking the second derivatives in order to obthaelectromagnetic and gravitational force fumtdiare

considered to pertain to the symmetry of the irdkstructure, and the self interaction of virtuattrles

(described later) at Planck scale in the unifiettfi

CONSTRUCTION OF THE UNIFIED FIELD:

Now, "virtual particles” (with momentum) are consied to follow the gradient functions previously
presented, and are considered to provide substartie structure and function of the unified field.
Accordingly, the unified field theory herein ap@ia four dimensional gradient vector system whidviples
for an understanding of the internal structurehef wnified field, elementary particles, etc. Tdpisater depth of

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

Respectively, virtual particles which follow a grack function in the respective families of functs
are considered to transition through values of mtewhile having complementary values gfamd n, and
while having one constant value of 1/N. Whereihew 1/N is equal to one amongst member functidwes, t
unified field is considered to be in an "elementatate, while when 1/N is an integer number girethizn one

amongst member functions, the unified field is coeied to experience a macroscopic form of quativiza
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The potential of a virtual particle is considetec¢hange 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).

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 iand i; and a constant value of

1/N. (Note that the significance of the "more Bemtd "less bent" virtual particle paths will besdebed more
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so later as, for example, illustrated in figure& 26d 26B. Also, note that references to the feordt back

sides are relative references.)

Virtual particles are considered to account folapagters of a unified field including the respective
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 in dirgojpprtion to its decrease in mass as the bendingtogl
particle paths increase with a respective decreasass (as supported by convention by the magneiiments
of a static proton versus a static electron). @\bat the opposite electrically charged unifiedds are
symmetrical reflections, and are considered to a@mahe same density so as to represent matter and
antimatter unified fields. However, certain ponsoof the unified field are not “mirror” symmetrlaaflections
when spin is added to the unified field, e.g.,@mrs of angular momentum as shown, and, in terms of

microscopic spins which are described later.)

Here, the basic "static" geometry of the unifieldiis considered to be representative of the basic
geometry of a static elementary electrically chdrgarticle, and representative of the operaticgrahs of
black holes (which can not be probed) ranging feotheoretical Planck particle (i.e., a theoretroaliature
black hole) to a supermassive black hole. Whetbhmjnternal structure of the unified field prosgd

parameters for describing characteristics of akotente including the event horizon, accretion djsts, etc.

(Note that drawings of unified fields such as thelsewn in figures 3A and 3B, and other drawings

which pertain to them, are only intended to be dra® rough approximations or also exaggerationghat
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they represent for viewing 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 virtaaligle paths
in the bottom band of virtual particle paths ofemative electrically charged particle are considéoecomprise
a left hand screw. However, each of the virtuatiple paths in the top band of virtual particlehzsaof a
positive electrically charged particle are consedieio comprise a left hand screw, and each of itheaV
particle paths in the bottom band of virtual paetiscaths of a positive electrically charged pagtiate

considered to 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 (q), mass (m), and nedig (B,) microscopic spin vectors of the virtual particles
paths on the top and bottom sides of the negatidegpasitive unified fields shown in figures (3A)da(8B),
respectively. (Note that the length of a vectaraos a relevant parameter here and elsewhere thootighe

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 vescttiange alignment during portions of oscillation

in the nuclear and extranuclear regions in a negaind positive unified field, respectively.
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extranuclear
region

1

Nuc'ear region Negat|ve|y Charged
particle

extranuclear
region

Positively charged
particle
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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 to a select portion of a virtual
particle path of a negative electrically chargediple. Wherein, the (x) and (y) axes of the ve@omponent
in the (x-y) plane relate to, @nd n in the respective underlying function, respectiyvet which case the (x)
and (y) axes, and the respective values 9fgnd (i) are considered to relate to the energy, geometiy, of
the given virtual particle path. (Note that theoar on the virtual particle path relates to respeanicroscopic

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

1
I

\
\

X=+2

y=+0

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

the respective virtual

particle path when~#0

Band of possible and xet2.

virtual particle
paths

Vector component in the (x-y) plane of a tangent
to the respective virtual particle path portion
when yw+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/e%@™ M for the given one half portion of the theoretigalfied gradient function (top side),
and is<Krq/r* * 1/e°@™M for the whole portion (the sum of the top and dmtsides as described more so
later). While, whenx+1 and y+1, then the gradient of the virtual particle path’ K+q/* * 1/ for
the given one half portion of the theoretical wrdfigradient function (top side), andsig@Kq/r® * 1/g-@menh
for the whole portion (the sum of the top and hotsides as also described more so later). RespBgtnote

that the inner most radius of the function canespnt a theoretical version of the Schwarzschddisasuch

that F=2GrM/c?* 1/ &M \when K=Gr.
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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) andi\{glues of the vector component in the (x-y) plahthe
tangent to a given virtual particle path, and, espondingly, (i) and () 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 @éncreases for a static particle as shown in figure
(6B):

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

2) Path length and radius decrease for each eliptipolarized virtual particle
path. In which case, the virtual particles in @ual particle path propagate
with an increased frequency and a decreased rauliol,that the virtual
particle paths can propagate in unison as a wasiepa

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

4) Density of the virtual particle paths increases],

5) Virtual particles propagate at the same velogityall virtual particle paths
(refer to the description under the heading "virpaticles, self interaction,
and superluminal velocity").

When diagram (6B) is applied to an eleciroan atomic orbital the
following would occur a$ increases along the direction shown:

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

Consider the following conditions when figure (6B)modified for propagation as
in figure (6C), such that theta changes in oppalitections in diagonally
positioned quadrants for the leading and trailidgee(for one portion, e.g., the
front portion) of a propagating particle as a whole

1) When this diagram is applied to an accelerategamating electrically
charged particle, “relativistic mass” increase$ awreases along the direction
shown for the band of virtual particle paths.

2) When this diagram is applied to an electromagtied quantum,
virtual particle paths on each the top and bottalessare comprised in a narrow
band with constants approximating=th and p=1, wherein the narrow band of
virtual particle paths for different electromagudield quanta have virtual particles
with higher frequencies and smaller radii on vilparticle paths with
corresponding shorter path lengths for electromtigfield quanta of higher
energies.

3) When this diagram is applied to special relgtidiength contraction and
time dilation increase along the (x) axistascreases 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 rotasereferred to in figures 6C and 6D, and moreifipally
depicted in figures 14A and 14B). Wherein, thatiohs of the spin vectors of the virtual partickes
considered to affect the parameters of the propagpérticle including the radius, amplitude, waredth,
frequency, and relativistic mass (in agreement wi#ctric, magnetic, and mass spin vector intevadbetween
virtual particles as pertains to charged partictgpgation and interaction described later). Gmoadingly, as
0 increases as illustrated for the example virtaatipe path shown in figure (6D), each virtualtpae path
changes its trajectory, and each virtual partieihprojects forward such that the eccentricitgadh of the
virtual particle paths decreases so as to appraa&uicularly polarized (or helical) geometry toieedtly
proportional extent. Correspondingly, the veloatyhe particle as a whole is considered to ineeegNote

that the virtual particle path propagates in agegnwith the "interval.")
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Virtual particle path
rotations upon changes
in (x) and (y) values

Changes in the trajectory of a virtual
particle path in a propagating particle
(excluding size change) @sncreases upon
changes in (x) and (y) values, i.e., upon
changes in (1) and (n) values, as described
in figure (6A).

FIG. 6D

With respect to relativity, figures (6A-6D), and &rhworking with ellipses, assurie = E , Wherein

(») is the Lorentz factor and (e) is eccentricity,fstltat y = 1 = ;2 In which case, assuming that
e
(o)
a
b=v and a=c, thenr = ;. Wherein, whena0, then(y) is approximately one, and a virtual particle

path approximates its maximum eccentricity, suet the virtual particle path approximates a minimum

Lorentz contraction, a minimum time dilation, ancheimum relativistic mass. While, wherw, then(y) is
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approximately infinite, and a virtual particle pathproximates a circularly polarized geometry, sttt the

2
virtual particle path approximates its minimum edceity when 1—(—) is approximately zero, and the
Cc

virtual particle path approximates a maximum Lozesdntraction, a maximum time dilation, and a maxim

relativistic mass.

Accordingly, in particular, changes inyjrimass related changes betweenHd and p~+1) of the
potential of a virtual particle path can be intetpd as being especially related to changes im @e
conventional Lorentz factor. However, nevertheléds considered that each virtual particle path band is
related to its own Lorentz factor due to their eliinces in potential, i.e., the basic multiplicattomponents of
a potential are related to, or, for conveniencg, dnd (n) can be correlated with, their own Lorentz factors
such that corresponding Lorentz factors vary amiovigsial particle paths in a band (affecting sgaéad such
that such Lorentz factors change in a virtual pefpath as the potential changes for virtual piagiin a
virtual particle path as they oscillate, and th#ual particles merge and diverge. Wherein, coneetially, the
curvature of a virtual particle path changes asdillates due to changes in length contractian,a the

potential 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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24 25
f =+ ™7 when using the dimensionless values shown indig@tA) and (1B). Then, upon

substitution, reflection of the function, takingetpartial derivative, and expanding the functioa¢oount for

top and sides along the (z) axis the forgoing flemchecomes:

51 nz*iZ;r(mcr)

"1 1 he TN ]

*

y:> N n* 2z (ar)

+ (X Y)= Eq. (13)

This is considered a relativistic version of théfied field function shown in equation (4A) suclattihe square

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

general relativity which conventionally relatesstoergy and volume (or energy density). (Note,rrefe

equation 15 for the form of the theoretical Lorefaiztor applicable in the present theory.)

Next, the vector sum of the gradient componenti@inified field with respect to equations (8A)
and (8B) can be related to the geometry of theiethfield as depicted in figures (7A), (7B), an€}7 In
which case, only the basic multiplicative factoitlod vector summation process is shown (note tpatdively

charged particle can be presented similarly).
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m Top nuclear
NS 1 virtual particle

3 . path portion
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M 7 : !
;é/ ' Bottom nuclear
q '+ virtual particle :
1 »  path portion
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Negatively charged
particle

Here, the vector resultant gradients of the toplaottbm virtual particle paths can

propagate into the nuclear region and add &+~ 1/2~ 1. Alternatively, vector
components can propagate into the nuclear regidradd as follows so to produce the

resultant gradient(= 1/2V2+= 1/2V2)°+(= 1/2V2+= 1/2V2)° ~ "1

FIG. 7A



1
9 22
1
22
o1 V2
2//
- e
I 3
L1
g 232
1
22
L1 vz
2,
’/ err

Basic geometry of (em) and (Q)
gradient vector components of a
top or bottom virtual particle
path.

FIG. 7B

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

FIG. 7C

path in terms of electromagnetic and gravitatigiratient components.
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>0 . )
Vx o = 1/2V2*K 1q/rP*1/g™0@menh

»
»

™~ A portion of one eccentric virtual particle

i’/ path in the nuclear region on the top side
y ‘4

12V pr= 1/2*K1q/r**1/e”°@ ™™ (dashed resultant vector gradient)

0 . ~
oy = U202 Grm/r+1/e e

Top view

> >

Here, the vector componentdX  ahd ) efalectromagnetic and gravitational
gradient components along tH&)(and {y) axes of the theoretical unified gradient

= 1/2Kq/r? *1/e°@ ™ <"1 12 are shown in the nuclear region, such that
V(& 122K/ 116702 4 (<71 /22 Grm/r?1/e 0@ meIM2 <1 (21 f* fe™0menin
(dashed line).

FIG. 7D

CHARGED PARTICLE INTERACTION:

It has been a longstanding contentious issue lswcelectrically charged particles interact. Wirere
while Newtonian physics suggests that gravitatiomaractions are based on instantaneous actian-at-

distance, relativity proposes that gravitation&tiactions are based on the action of the curvatuspacetime

on mass over velocity (c).
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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) involved in interaction over aasdpminal velocity. Wherein, long range interaatiaf one
particle with another can cause attractive or r@paleffects which included particle acceleratiammd the
formation of molecules with molecular orbitals @efo the description under the heading "virtuatiples, self

interaction, and superluminal velocity").

For example, figure (8) shows a top view of twopblke general directions of four possible varieties
of virtual particle paths of the extended extraeaclifield of a given irregular distribution of stapositive
electrically charged particles which can interaithva negatively charged particle. (Note thatdashed lines

in figure 8 represent virtual particle paths hidfiem 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 distiidou 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 pathereand exit represents the back side of the negptrticle
with respect to figure 4A. Also, note that the stituents of the four possible virtual particlehsabf an
irregular distribution of positively charged paltis can be visualized as comprising an irregulstribution of
the two varieties of virtual particle paths whictiend out going in opposite directions from the sage of each
positive electrically charged particle (with respecfigure 4B); and, in addition, comprising aregular

distribution of the two varieties of virtual patggpaths which extend out going in opposite digeifrom the
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bottom side of each inverted positive particle (wispect to figure 4B).

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

Negative
particle
nuclear
region

1 q
Electromagnetic and
gravitational attraction

Side view

FIG. 9
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In figure (9), the four possible varieties of vatyarticle paths of the extranuclear fields of the
irregular distribution of positive particles whichn interact with the negative particle are sholengwith
their respective microscopic spins. Also, figgghows the virtual particle paths of the nucflesd region of
the negative particle which is interacted uponirtresspective microscopic spins; and the macrosco@gnetic

field alignment of the particle as a whole.

In this case, the virtual particle paths from thliegular distribution of positive particles enteyitne
nuclear region on the top section of the negatartigle have microscopic charge (q) and mass (immssphich
are parallel with the microscopic charge (q) angsna) spins comprised by the nuclear virtual perpaths
in the nuclear region of the negatively chargediglarso as to attract. While, the virtual pasiglaths from the
irregular distribution of positive particles entegithe nuclear region on the top section of theatieg particle
have microscopic magnetic spinsijBvhich are antiparallel with the microscopic magmnepins (B,)
comprised by the nuclear virtual particle paththm nuclear region of the negatively charged parso as to
also produce attraction. In effect, the virtuattipée paths interacting on the top section ofrtlegative particle
are considered to attract, such that the respetdjvsection of the unified field of the negati\aticle shown
in figure (9) is considered to increase in massauwtlerate to an extent. Note that in figuresa(®) (18) the
spins are separated for viewing purposes. Thuspnarst conceptually reposition each orthogonabseirtual
particle path spins from the irregular distributmipositive particles while keeping them alignedlaey are so
that the origins of the spins from the irregulastdbution of positive particles are almost abgtwith the
origins of the orthogonal set of nuclear spinshef interacting charged patrticle (here, the neggtislearged

particle) for proper alignments.

Similarly, in figure (9), the microscopic chargergp(q) of the virtual particle paths from the gutar

distribution of positive particles which enter tgclear region on the bottom section of the negatarticle are
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parallel to the respective microscopic charge s(h®f the respective virtual particle paths o tiuclear
region of the negative particle so as to attratt, the microscopic magnetic spinsjBf the virtual particle
paths from the irregular distribution of positivarficles which enter the nuclear region on thedsotsection of
the negative particle are parallel to the microgcapagnetic spins (B of the respective virtual particle paths
of the nuclear region of the negative particle stoarepel. While, the microscopic mass spinsdhthe virtual
particle paths from the irregular distribution afstive particles which enter the nuclear regiortr@bottom
section of the negative particle are antiparatidhe microscopic mass spins (m) of the respewinreal
particle paths of the nuclear region of the negaparticle so as to also repel, and in effect pteduform of

"mass repulsion.”

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 side of the negative paréislshown in figures (9) and (10) (starting in the
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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\II |II BM
'. ! > Nuclear region
+ 4 \ 4 *
Trailing edge Leading edge
(forward component
of the far side)
FIG. 10

Correspondingly, the bottom side of the negativéiga (starting on the bottom sides in figures®@ d0, i.e.,
the opposing nuclear region where the virtual plrfpaths begin to diverge, is considered to raedend and

follow the leading edge with a different geometrigath (difference not shown), such that, in efféuis

portion of the unified field of the particle estahbles 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
(21B) show how two right hand and two left handrgeaand mass microscopic spin vectors can haviytota
attractive, totally repulsive, or "neutral” alignnmiéwherein partial attraction would be situatetit@®en neutral

and total attraction, and partial repulsion woutdsituated between neutral and total repulsiorgtethat a
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forward electric spin (q) alignment is a speciguieement for "coupling" of (q) spin vectors in t@n
interactions including those where the entrancanahteracting virtual particle path from one paeiinto the

nuclear region of another particle is relevant.

Microscopic charge and mass spin vector attractepylsion, and
neutral alignment

2
R
N 3
v v R R
R R
Total attraction Neutra Total repulsion
FIG. 11A
o
b
? ? L L
L L
Neutra Total repulsion

Total attraction

FIG. 11B

However, an attractive, repulsive, or neutral cbadiof the coupling microscopic magnetic spin is
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considered to occur according to the alignmenhefrespectively coupled microscopic magnetic sprtws in
an effectively different way. Figures (12A) an@B) show how two right hand and two left hand msoapic
magnetic spin vectors can have totally repulsiogliy attractive, or "neutral” alignment (wheregmnilarly,
partial attraction would be situated between néaimd 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
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Nevertheless, continuing, as the particle rotatesral and realigns itself in the interacting
extranuclear field extended by the irregular dittion of positive particles, the relatively decated trailing
edge of the negative particle aligns itself with fteld like the leading edge, and establishesatuoelerated
conditions equivalent to those of the leading edé#erein, the negative particle propagates towtres
irregular distribution of positive particles as digractive spin vectors of the extranuclear virpaticle paths
of the positive particles continue to acceleratertbgative particle, such that the electromagaetic

gravitational attraction of the negative particletbe positive particles 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 accordance withith@ease 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 polarizations and relative orietibas.

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 ellipic@olarized virtual particle paths of the top amottom sides

of a propagating electrically charged patrticle.
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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
respective rotations of the microscopic spin vex{at the leading edge) of some example nucleturabir
particle paths of a negatively charged particle apasitively charged particle which are each are#td and
propagating out of the page. It is considered ttatspin vectors rotate around orthogonal rotatiames using
the intersecting point of the spin vectors at @éam point along a respective virtual particle pagha pivot
point. (Note that these rotations are considegeivalent to the rotations experienced by virtuattigle paths

going from the extranuclear region into the nuclkeaion in electrically charged particles as peddo figures
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5A and 5B; and are considered equivalent to thetioyts experienced by the virtual particle paths of

accelerated electrically charged patrticles as perta figure 6D, and figures 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 patrticle 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 topl 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 virtual Front view of more and less bent virtual
particle paths of a negatively particle paths of a positively
charged particle propagating out of the charged particle propagating out of the
page page
FIG. 15A FIG. 15B

Figure (16) shows a side view of the two possilaleeties of virtual particle paths of the irregular
distribution positively charged particles whichardgct with the virtual particle paths of the progiagg
negatively charged particle as it propagates dtwerpage. Wherein, it is consider that interactiocurs as if a
"dense nuclear region" of sorts has been presaméhde top and bottom sides of the propagatingretady
charged particle. As shown in figure (16), thepexgive spin vector components are aligned sudtthiea
propagating negatively charged particle is acceddrdownward towards the positively charged paasicINote
that only the front portion of the negatively chedigparticle is shown. Furthermore, note that the gectors
in the dashed squares include spin vectors whelalagned in a somewhat tilted manner in and otthefpage

such that the respective components of them atigardingly. Moreover, note that in figure (16) dan
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similar drawings) the interacting spins are segar&bdr viewing purposes. Thus, one must concelgtual
reposition each orthogonal set of extranuclearssgiown in a dashed circle while keeping them alilggs
they are so that the origins of the orthogonab$eixtranuclear spins are almost abutting withahgins of the

orthogonal set of nuclear spins shown in a cornedipy dashed square for proper alignments.)
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Negative particle propagating down the

page interacting with two of the varieties

of virtual particle paths from an irregular
distribution of positive particles

Extranuclear virtual
particle path from the
irregular distribution

of positive particles

Extranuclear virtual
particle path from the
irregular distribution

of positive particles

gravitational
attraction

1 Electromagnetic and

Irregular distribution
of positive particles

Virtual particle paths (with spins in dashed cisjlextending out from
the positively charged patrticles (thick solid lirsg)d interact with the
"nuclear region" of the propagating negative p&t{with spins in
dashed squares), such that the charge (q) and(maspins of
respectively interacting right and left hand sceedes are parallel and
respectively attract, and such that the magnetisg®.,) of
respectively interacting right and left hand sceeges are antiparallel
and attract. Note that the top and bottom sidékepropagating
negative particle tilt out of the page.

FIG. 16
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Similarly, consider that the positive particles tenaccelerated towards the negative particle altieetchanges
in the potentials of their interacting virtual pel¢ paths upon passing through the nuclear regidhe

negative particle, and then returning to their eesipe positive particles.

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 helipatipagating around respective axes and one comerirat
axis, such that the top and bottom virtual partpaéhs of an electrically charged particle do rhpletely
come together. Respectively, it is consideredttawirtual particle paths in a band of virtuattide paths
comprised in a particle have relatively differengalar alignments (in a graduated way), and argedtto
respectively different extents upon acceleratidfherein, in effect, each virtual particle path ipaaticle as a
whole has a respectively different energy attriblgdo it before and during propagation. Whiletresdegree
of rotation around the respective rotational axemnges for all of the virtual particle paths in thepective
bands of virtual particle paths in an acceleratatiqle, the energy (including a change in relaticimass) for

an accelerated particle as a whole changes.

Inertia has been a curious issue over the centpadiularly since Galileo. Respectively, it is
considered that the virtual particle paths in adoaihvirtual particle paths in an electrically chad particle are
considered to interact and resist accelerationeataling "inertia” (i.e., requiring potential orée to change
their respective alignments). However, the baridsrtwal particle paths in the electromagnetiddiguantum
(which is described more so later) are considevdzbtrelatively converged due to the absence mjrdfisant
extent of their eccentricities, such that theyexdilvely occupy a relatively narrow band comparethe band

of virtual particle paths in a propagating electliig charged particle, and such that the virtuatipl@s on the
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top side and the virtual particles on the bottode ©if the quantum propagate in a more aligned nraminiée

also having inertia (i.e., also requiring forceckmnge their respective alignments).

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 sty oscillate, and then open upon acceleratiah shat the
internal structure of the static field can transeiato the propagating field of an electrically ayed particle
such as a propagating electron or proton. WHhikerésulting propagating particle comprises top l@ottbm
bands of virtual particle paths which can be com®d to comprise a wave packet, which, expoundoaon u
further, can be described in terms of familiesahplex exponential functions representing polarizeal

particle paths.

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

—i27mer —i2zmer 2amc?t —i2zmer  2zmer
— (ke)t - -

w(X)=Ae™™ ™ = Ae N =Ae N h =Ae 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 infinitylich, herein, is equivalent toKqg/r; or
(A) can be a vector amplitude, e.qg., E (electrictuestrength), i.e.Kcq/r%, which is the gradient of the

potential Kcg/rwhich herein relates to Ktq/r which again, herein, is equivalentt@rm/r.
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Now, continuing, if the irregular distribution o&gicles creating the extended extranuclear fialu$
the static particle located a distance away hage#ime charge, then electromagnetic repulsiorbwill
produced along with the respective gravitationabation as shown in figures (17), (18), and (18)dn
irregular distribution of positively charged pal#is interacting with a positively charged partighderein, in

this case, electromagnetic repulsion would domionae¥ gravitational attraction).

Repulsion

Positive patrticle

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 side)

Nuclear region

FIG. 19

Figure (20) shows the two possible varieties dial particle paths of the irregular distribution o
positively charged particles which would interadthwthe virtual particle paths of a positively chad particle
if it were initially propagating down the page, bubat the positively charged particle is decetstats it
approaches the positively charged particles. Mwethe spin vectors in the dashed squares incpithe

vectors which are aligned in a somewhat tilted neammand out of the page such that the respective

components of them align accordingly.
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Positive particle propagating down the

page interacting with two varieties of

virtual particle paths from an irregular
distribution of positive particles

Electromagnetic Gravitational
repulsion 1 1 attraction

Irregular distribution
of positive particles

Virtual particle paths (with spins in dashed cisglextending out from the
positively charged particles (thick solid line)erdct with the "nuclear
region” of the propagating positive particle (wshins in dashed squares),
such that the charge (q) and mass (m) spins oécéisply interacting

right and left hand screw sides are parallel asgeetively attract, and
such that the magnetic spins{Bof respectively interacting right and left
hand screw sides are parallel and repel. (Noteliestop and bottom
sides of the propagating positive patrticle tilt ofithe page.)

FIG. 20
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Here, the virtual particle paths of the irregulatgbution of positively charged particles, inesft,
would electromagnetically repel the virtual pariglaths of the positive particle, and cause thealiparticle
paths of the propagating positive particle to cleaggometry such that the positive particle woulckterate

and turn away from the positively charged particles

In this case, the positive particle would turn avirayn the irregular distribution of positively clogad
particles against the affect of the gravitatiortabation of the virtual particle paths of the gtdar distribution
of positively charged particles. Wherein, the gational attraction would cancel an extent of the
electromagnetic repulsion while attempting to caise respective extent) the opposite turningotfbm the
positive particle in order that the positive pdetitaccelerate" toward the positively charged pées (or
"decelerate" in terms of its propagation away fitv positively charged particles). In effect, pfositive
particle would be accelerated in the opposite tivsacaway from the irregular distribution of poséiparticles
by the electromagnetic repulsion of the irreguiatrtbution of positive particles which, in thisaxple, would

dominate over gravitational attraction.

Figure (21) shows the two possible varieties aial particle paths of the irregular distribution o
positively charged particles which interact witle thrtual particle paths of the propagating posigvcharged
particle which is turned around and acceleratethagpage away from the irregular distribution o$ipigely
charged particles. Note that the spin vectorbendashed squares include spin vectors which igreeal in a

somewhat tilted manner in and out of the page shatthe respective components of them align acocgid
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Positive particle propagating up the page

interacting with two varieties of virtual
particle paths from an irregular
distribution of positive particles

Electromagnetic Gravitational
repulsion 1 1 attraction

Irregular distribution
of positive particles

Virtual particle paths (with spins in dashed cis}lextending out from the positively
charged particles (thick solid line) interact wilie "nuclear region" of the propagating
positive particle (with spins in dashed squarasjhghat the charge (q) spins of
respectively interacting right and left hand sceagles are parallel and respectively
attract, and such that the mass spins (m) of réspécinteracting right and left hand
screw sides are antiparallel and repel (attemgtrgrn the positive particle around), and
furthermore such that the magnetic sping)(8f respectively interacting right and left
hand screw sides are antiparallel and attract aopel the positive particle away from
the irregular distribution of positive particlegNote that the top and bottom sides of the
propagating positive particle tilt 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 varieties of extranuciedual particle paths (from eight possible vatyarticle
paths altogether) from the given positive and negadlectrically charged particles would "symmetdlig’
neutralize so as to neutralize the electromagediacts, while the same mass spins would contiaueet
affective and maintain gravitational attractioNofe that gravitational attraction occurs with both
electromagnetic attraction and electromagneticlsepu, and thus gravity is perceived as only cagisin

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 pathe 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 atsegop 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 nucletd fiegion. While, outside if this sort of intetiaq, it is
considered that an electromagnetic field quantumncd be significantly electrically interacted upon
electrically charged particles due to the partical@ynment of the microscopic spin vectors of vireual

particle paths on the top and bottom sides imiesrnal 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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Top 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 top view of the quent

FIG. 22A

Figure (22B) is an enlarged view of what is ocawgrin the dashed sphere in figure (22A) with thia siectors

rotated back 90 degrees around the (t) axis (latk proper alignment), and then viewed as woeldden

from the front (also 90 degrees rotated).
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Quantum magnetic (B .
and mass (m) spins (solid
4 arrows) \

/lrregular Irregular \

/ distribution of Bm,,Bm B ,Bm distribution of
! positive particle N . positive particle
magnetic (B) Lo . magnetic (R)
and mass (m) e SN . « and mass (m) :
! spins (dashed R “a ‘\,‘ spins (dashed
arrows) m mm B, B, m m m arrows) :

‘ X t ;

N Magnetic (B,) and mass (m) spins of irregular .

\ distribution of negative particles (dashed arrows). /

\ Note that the quantum top and bottom,YBnd (m) J/

spin vectors are rotated into the plane of the page ’
actually are approximately in the portions of the

) dashed planes aligned perpendicularly shown |rré|gu

(22C). P

Here, figure (22B) is an enlarged view of whatéswurring in the dashed sphere in figure (22A) with
the spin vectors rotated 90 degrees around tlaxig) and as would be seen from the front viewo(als
rotated 90 degrees). Wherein, in figure (22B)thentop portion of the quantum, 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 top, the quantum top and
bottom (B,) and (m) microscopic spin vectors are
aligned approximately in the dashed planes aligned
perpendicularly in the portions indicated by the
arrows. While, the (q) spin vectors are aligned
perpendicular to their respective,{Band (m) spin
vectors, and the quantum as a whole would be
propagating along the (x) axis.

FIG. 22C

Accordingly, equation (14) shows the theoreticaiff the function for the gravitational lensindesit

for an irregular distribution of positive and ndgatparticles interacting with a quantum (the resfiwhich is

similar to that of general relativity):

1 i 1 - - M ~ Oz (mer - M
V(Iargemasstotalpotential)z4*2 ( §C2+ 502]4'---z 4*2 ( C2)+--R 4G-|- T*e Oz (mer)/h o 4GTT

Eq. (14)

when photon mass is approximately equal to zeragatd™""is approximately equal to one.



Page 70 of 130

Wherein, the net charge of the interacting largesis.equal to zero so that orlyL/2Grm/r+1/g™0@men/h ~ -

1/2¢ of the virtual particle path mass associated pittsnfor the top and bottom sides of the particies
interaction are effective, and associated withidihger mass. Note that when a static electroppdied instead
of a quantum that the internal spin vectors ofaleetron are rotated so that the potential of éingdr mass is
effectively half the effective potential on a quamt i.e.,~2GM/r *1/e°@MM~2GM/r, as would be
measured at weak field and low velocity (wher 7" is approximately equal to one, and#/f: for the
electron). Nevertheless, also note that accordinige present unified field theory, and contrargonvention,
a quantum can be electrically interacted upon bglactrically charged particle to an infinitesinyadimall
extent, i.e., in particular, a large amount of &leally charged particles comprising the sametelea charge
could electrically interact in a observable wayhaatquantum according to the spins of the chargeticfes

and the spins of the quantum.

Now, it is considered that when the virtual pagipkths which extend out from a particle interaitth w
another particle that they do so such that thenpialle of the virtual particle paths summate (iegld and
subtract) in agreement with their respective spgnenents, so as to effectively attract or repel] a
consequently cause a respective extent of elecgoet@ and gravitational attraction or repulsids with
respect to figure (6D) and the reasoning whiclofei immediately thereafter, the Lorentz factor banelated
to the geometry of the propagation of the massegnefrthe unified field (or of a particle). Whenein order
to unify "spacetime" (as considered with respec¢h®unified field herein) with the mass-energyre unified

field, it is considered that, (theoretical gamma) is proportional to a changeatential as shown in equation

(15) upon redefining the Lorentz factor as follows:
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Wherein, the charge form of potential could be @ted to the mass form of potential and includednvh

electric charge is relevant.

In which case, the Lorentz factor is consideredddcarried” 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 transformatimesnherent in the unified field (providing baockgnd
independence). Thus, the gradient of a single@aiiparticle path (or a four dimensional array iofual particle
paths) provides the gravitational (and electromtignhenergy of interaction, and effectively supplibe
Lorentz factor. While, the path along which thepective body interacted upon travels is effecyiyebduced
by the respectively interacting virtual particlatpéor paths) and the body interacted upon accgrttirsuch
terms which include the potentials and correspamdirgnments of the spin vectors of the interacfialgls

before, and as a consequence of, interaction.

In result, the mass-energy and the "spacetimet@vity" are both comprised by the virtual particle
paths of the unified field, and are applied togethex more direct manner then in general relativiYet, the
unified field described herein unifies "spacetimgth not only mass, but also electric charge. moh case,
for example, at weak field and low velocity, a vat particle path of the unified field (which, agacarries the
Lorentz factor of "spacetime,") comprises bothavgational component which accounts for converaion
gravitational interaction, and an electromagnetimponent which accounts for conventional electrameéig
interaction, and in the present theory, also actsofam nuclear proton-proton attraction (in nuclieon
interaction) while gravity includes repulsive spaswill be described later (wherein gravity is sidered

negligible in conventional terms in this latter €as
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Accordingly, the theory as presented thus far eeigupports gravitons as independent mediators of
the gravitational interaction nor gravitational wawas existing independent of electromagnetic wakres
response, the unification herein proposes thagitaeitational and electromagnetic components otthiéed

field together mediate gravitational and electron&dig interactions as described before and motaten

CHARGED PARTICLE PROPAGATION AND INTERACTION:

Now, consider that a propagating electrically cldrgarticle has an intrinsic spin (S) which is raid
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) 484C).

(Note that only the front portion of each propaggtparticle is shown.)
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Top view

Intrinsic spin for a propagating

negatively charged particle. Note that

(S) is into the page using the right
hand rule.

FIG. 23C
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Front view Side view
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Direction of propagation

Top view

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

FIG. 24C

Next, consider that propagating negatively chapggaticles prefer to be relatively upright during
interaction while propagating in parallel or antgikel, and similarly for propagating positivelyanged
particles as shown in figure (25A) for juxtaposedahlel propagating negatively and positively clearg

particles. While, similar alignment is shown igdre (25C) for vertically aligned parallel propaggt
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negatively and positively charged particles. Qmdther hand, propagating positively and negatiebrged

particles prefer to be relatively inverted durinteraction while propagating in parallel or antgdbal as shown
in figure (25B) for juxtaposed parallel propagatpasitively and negatively charged particles, anglgown in
figure (25D) for vertically aligned parallel propong positively and negatively charged particlégherein, in

all of the case, the intrinsic spins are aligneclbal.
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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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L L
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 interacs (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 interactiom@gnets, and molecular interactions), that theasmpic spin
vectors of more bent extended virtual particle patte relatively inverted due to "bending” compaxebtbss
bent virtual particle paths, such that, for examfle microscopic electric spin vector (q) rotatasound the
respective (z) axis is reversed, and, importatily,magnetic (B) and mass (m) spin vectors are inverted as
shown in figures (26A) and (26B), for example, loe extranuclear field region on the front top tighnd
screw side of a negatively charged particle. Wihethis inversion characteristic, or the lack tady affects
the alignment and rotational directions of the smotors of interacting virtual particle paths, d@hds affects

the respective attraction or repulsion of spin @ectiuring 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 dashed curved arrows in figure (27A) for an @ase in mass for the microscopic mass spin vegtorare
in relatively different directions for different gans of a virtual particle path. Then, when adesed together
as shown by the dashed curved arrows in figure 2hB bent condition of a more bent virtual pagtisath is
maintained as the different portions of the virtpaiticle path rotate in opposite directions, andthe

relativistic mass of the electrically charged paetincreases.
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FIG. 27A FIG. 27B

Now, figure (28) shows how the microscopic magnsin 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 chémpaticle propagating in parallel on the top, tbhassing
magnetic attraction. Note, the particles in figu28-31 are shown separated. Thus, one must doatigp
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 thehodonal set of
nuclear spins shown in the dashed rectangle afttier relevant charged particle for proper alignteei\lso,
note that the vertical component of (q) is effetin both parallel and antiparallel propagatingesas which a
significant plurality of electrically charged pates is applied. Furthermore, note that the follgrexamples
of propagating electrically charged particle intgi@n also include attraction or repulsion accogdio the
microscopic charge, mass, and magnetic spin veotdhe respectively less bent virtual particlehgadf the

extranuclear field of a propagating electricallyaaed particles with the nuclear region of the copg
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propagating charged particle, i.e., in particutluring juxtaposed propagating charged particleaut®on, so as

to account for electric and respective gravitationiraction accordingly.
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Here, the magnetic spin vector componentJ®f the more bent virtual
particle path (dashed oval) of an upright negapiasicle propagating out of
the page on the bottom is aligned antiparalleheahorizontal plane to the
microscopic magnetic spin vector componenid®f 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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Here, the two negatively charged particles are tunsidered to magnetically attract. (Note that tw
equivalently arranged positively charged propaggparticles are considered to interact similarlyigure (29)
shows how the microscopic magnetic spin vector comept (B, of a more bent virtual particle path (dashed
oval) of the right hand screw side of the uprigbgatively charged particle propagating on the oti®

aligned parallel to the microscopic magnetic sgotgr component (B) of the coupling virtual particle path of
the right hand screw side in the “nuclear regiatdghed rectangle) of the upright negatively chapgaticle

propagating antiparallel on the top, thus causiagmetic repulsion.
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Here, the magnetic spin vector componentJ®f the more bent virtual
particle path (dashed oval) of an upright negapiaicle propagating out of
the page on the bottom is aligned parallel in thiezilontal 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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Figure (30) shows how the microscopic magnetic gpitor component (RB) of the more bent virtual particle
path (dashed oval) of the right hand screw sidb®hegatively charged particle propagating orbthtéom is
aligned parallel to the microscopic magnetic sggater component (&) of the coupling virtual particle path of
the right hand screw side in the “nuclear regiatdshed rectangle) of the inverted positively elealily

charged particle which is propagating in parallekioe top, thus causing magnetic repulsion. (Nuaéthe
spins of the propagating charged particles showigures (29) and (31) including the antiparalleisa
components, which attempt to turn the particlesiiagip are considered to especially disclose thethaly could

play in the formation of a two-body system.)
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Here, the magnetic spin vector componentJ®f the more bent virtual
particle path (dashed oval) of an upright negapiasicle propagating out of
the page on the bottom is aligned parallel in theziontal 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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Figure (31) shows how the microscopic magnetic gpitor component (RB) of the more bent virtual particle
path (dashed oval) of the right hand screw sidb®hegatively charged particle propagating orbthtéom is
aligned antiparallel to the microscopic magnetia sggctor component (&) of the coupling virtual particle
path of the right hand screw side in the “nuclegion” (dashed rectangle) of the inverted posiyivel

electrically charged particle which is propagatamgiparallel on the top, thus causing magneti@aetion.
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Here, the magnetic spin vector componentJ®f the more bent virtual
particle path (dashed oval) of an upright negapiasticle propagating out of
the page on the bottom is aligned antiparallehenhorizontal plane to the
microscopic magnetic spin vector componenid®f 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, elge 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 ardiftnwhich is analogous to propagating electricelarged

particles (wherein virtual particles comprise "vat-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 négatively and positively charged particle are agred to
self interact with virtual particles on the samaesby way of the respective right-right and left-leand spin
vector interactions, such that parallel microscajiarge and mass spin vector interactions arectittea and
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 side in self intecacby way of respective right-right and left-letirid 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 theeau region of a negative and positive electrycaliarged

particle.
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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 vectors,\B/hen their
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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 interactitns producing parallel microscopic magnetic sjging
accounting for the differences in the microscopagmetic spins of the virtual particles of the sapm in

opposite screw patrticles (i.e., here, in opposiddgtrically charged propagating particles).

Still, virtual particles from charged particles whimediate electromagnetic and gravitational imtisoa
(as described before) attract or repel analogotisetavay propagating electrically charged partielgtsact or
repel during interaction (as also described befov&hile, virtual particles bonded in a band inaatzle, e.g.,
bonded in a band of virtual particles in a systérmapposing sides as in the nuclear region of acsedectrically
charged particle, also interact analogous to thepvapagating electrically charged particles intgrhut in a
way in which they change in spacing (increasingiea@ty and horizontally in an outward manner fr¢ime
center) and rotate (increasing in the less massiveore decelerated, rotational direction in atwand manner
from the center) as shown in figure (32B). Whersirch bonding occurs in order to maximize attoacéind
minimize repulsion in conjunction with the bendgheir "virtual-virtual" particle paths (which fuhion
analogous to the more and less bent virtual parpaths of interacting propagating electricallyrged

particles described before), thus effectively abuiting to the shape of the unified field.
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Lm

Example virtual particles in virtual particle paghi®pagating out of the page
(right portion) and propagating into the page (pefttion) on the top front and
back sides, respectively, of the nuclear regioa négative particle.

FIG. 32B

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

1.6162x10~ 3° 34

— - 35 -
theory thath ~ 2z2mer = 27(2.1764x10 8)( J(1.6162x10 ) = 6.625X10

5391210~ 4
(wherein k=2zmcr due to the values of the terms applied yetrtieeltly it is considered that hzéhcr). While,
2nmcr/2r=h/2r is reduced Planck constant (h-bar); and

Planck length (1.6162x10)/Planck time (5.3912x1%) = speed (c) which represents a translationalcitglo
In which case, (h), i.e., unreduced Planck congtdéhatmcr), is applied herein in a context in which iates to

the geometry of the virtual particle paths of tiéfiad field, such that21.6162x10% (i.e., 2t r) is
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"unreduced" Planck length when r=1.6162%3,Gand is applied such that*a.6162x10%* (unreduced Planck
length)/5.3912x106* (Planck time)=1.8835x18m/s which is the superluminal velocity of virtuarficles

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 pragiag as shown in the perspective views in figs33\) and
(33B). Furthermore, consider that an electromagtield quantum also produces a conventional a#ting
magnetic field (R) which is generated as the virtual particle pailgcally propagate left and right, and which
is aligned along the (z) axis perpendicular toakis around which the top and bottom sides reftette plane
of symmetry which separates the top and bottonssated perpendicular to the direction of propagedie also

shown in figures (33A) and (33B).
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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) (asytlwvould also be aligned in a similar manner, awdimilar
reasons, for a negatively and positively electlycaharged particle, respectively). Note thattihye and bottom
sides shown in figures (34A) and (34B) are propagairound a common central axis, such that the
infinitesimally small separation of the top andtbat sides is not shown. Nevertheless, the spanof
electromagnetic field quantum is almost entirelynglated when considered in the same context a®oftiae
spin of an electrically charged patrticle in theaityeherein. Also, note that the configuration o t
electromagnetic field quantum in the present theosupported by conventional theory in which atphas

considered to comprise right and left helical congrus.
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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 fgfuantum (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 jpéetpaths of
the electron, and thus cause the nuclear virtudiciapaths of the electron to accelerate andgatdprward so
as to establish the combined right and left elgity polarized top and bottom sides of a propaggdilectron
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 ofeticity)
thus allowing the quantum'’s field to merge with ¢hectron’s field, and then become eccentric Wieh 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").
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MAGNETIC INTERACTION:

Now, certain longstanding questions about magfiietlids can be addressed by examining the internal
structure of static electrically charged partickes., the conclusion that the existence of magmetinopoles is
not supported by the present theory can be madeer&nh, in a description of a magnetic field proetiby
magnets according to the unified field theory hereonsider that the more bent virtual particldhpdtom the
top side of each of a number of electrons propagati the north pole of one magnet, and the mon¢ \aetual
particle paths from the bottom side of each of miner of electrons propagating in the south polarnof
opposing magnet, respectively extend out to protlueeirtual particle paths of the static magnégtd
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 piggaang 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@8®. 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 eduér ot
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Here, example virtual particle paths extend outnfyzarallel 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
propagating electrically charged particle interactidescribed previously).

FIG. 37

Figure (38A) shows the right and left spins of aerimore bent virtual particle paths extending out
from electrons which are comprised in opposing neégyeo as to produce a magnetic field. While,régu
(38A) also shows how the virtual particle pathshaf magnetic field would interact with the top dadtom
sides of negatively and positively charged parsieldich are propagating out of the page while pgapag in,
and perpendicular to, the magnetic field such tiratop and bottom sides are accelerated in acbgply
curved path. Wherein, the negatively and posiiwblarged particles turn to the right and leftgaswn
looking into the page at figure 38A) for a negatpnand positively charged propagating particlepessively,

due to the repulsion and attraction, respectivayin particular, the microscopic magnetic spictoe
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components (R) of the curved portions of the more bent extragacvirtual particle paths of the opposing
magnets on the nuclear microscopic magnetic spitoveomponents (g) of the negatively and positively
charged propagating particles (i.e., the propagateygatively and positively electrically chargedtjgtes
would be accelerated in a direction which is pedoariar to the direction of the magnetic field @jcording to

conventional left and right hand rules, respecyivel
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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 portddnthe magnetic field depicted in figure (38A) aey with the
charge spin vector (q) and vertical componegtifgthe nuclear region of the right hand screve fla

negatively charged particle propagating in, angb@edicular to, a portion of the magnetic field.

’

The microscopic charge spin vector (q) and
vertical component (g of a portion of the
magnetic field shown aligned with the charge
spin vector (q) and vertical componeny) (g the
nuclear region of a negatively charged patrticle
propagating to the right in, and perpendicular to,
the magnetic field.

FIG. 38B

In application, for example, the spiral courses@jative and positive electrically charged propagatarticles
(and the undeflected course of neutral propagatartcles) in a bubble chamber can be more clearly

understood.
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NUCLEAR INTERACTION:

Figure (39) shows some orthogonal charge, masspnagghetic microscopic spin vectors of example
virtual particle paths in the nuclear region otatis proton (static positively charged particl¢]Note that the
distances which separate the virtual particle paitts respect to the origins of the spins in figgiB9-42B are

arbitrarily drawn, and thus are not relevant inséhcases.)

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 stacbn (static negatively charged particle).
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Again, consider that the virtual particle pathsloa top, bottom, and top and bottom sides selfacteas
propagating electrically charged particles intetactvay of the respective right-right and left-leéind (q), (m),
and (By) spin vector interactions, and consequentiallyegigmce a respective attractive, repulsive, ornagut

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 pratol electron
which could exist after forming a "nuclear bond'tire formation of a neutron. Wherein, the micrgscepin
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 by the arrowsgaori
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(41A) for the given example virtual particle pathsccordingly, note how the accelerated conditibaro

electron in electron capture could facilitate tharfation 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 sputors 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 casegkpectively interacting virtual particle paths
positioned diagonally (right-right and left-leftindsides), the microscopic electric (q) and mass
(m) spin vectors are respectively aligned paraltel 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 rotation axes upon interagtidhe formation a proton-neutron bond as shawfigures

(42A) and (42B).

Rotational direction
of decreasing mass
for the proto -

Bm Bm Bm Bm
R ‘> L R l L
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m m m
> qa g q q
L B I R L I I 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 thatfacethe total mass of the nuclearly bonded pratioch
neutron decreases so as to produce a mass défbetein, in respectively interacting virtual paleic
paths positioned diagonally, the microscopic eledpin vectors (q) align parallel and thus attréoe
mass spin vectors (m) align antiparallel and tleypel, and the microscopic magnetic spin vect@y) (B
align antiparallel and thus attract.
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Thus, the unified theory herein depicts the physim@aning of mass defect and binding energy. (Nwefor
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 @gseclear bonding, this alignment of the micrqacapin
vectors represents the electromagnetic attrachidritze gravitational "repulsion” of nucleons, iia.the latter
case, a form of mass repulsion or "antigravity"ethialong 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 the attractive and repuds
aspects, need to be considered when accountirafkrenergy and dark matter. Accordingly, consaler
supermassive black hole in which a significant ama@d the less bent virtual particle paths of e and
bottom sides are concentrated along the eventdmgraccretion disc, and beyond (because of the ofdke
black hole). In this case, the electromagneticgragitational components of the virtual partickhs of the
top and bottom sides of the black hole would preaarelectromagnetic force on ordinary matter (cosigg
positively and negatively charged matter) by virtdi¢he electromagnetic component of the unifietdfi and
would also present a gravitational force on ordimaatter by virtue of the gravitational componesitizell,
thus enabling a supermassive black hole, for exantplmaintain a galaxy. While still, howeversit
considered that a black hole can have both gramiaitand electromagnetic attraction and repulsio@nother
black hole depending upon the spin vectors of tlesipective virtual particle paths. Wherein, thguisive
interaction between black holes as such needs tort@dered when accounting for the expansionef th

universe, etc.
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Nevertheless, continuing, the proton and electnaihé neutron attract, and the sum of their masses
more than their resulting mass due to the respecotitations and realignments of their spin vectdnswhich
case, the electron is considered to “acceleratei€ase in mass) to a greater extent than therpi®to
considered to "decelerate" (decrease in mass)ddiine tdisproportionate affect of the proton ondleztron.
While, the nuclearly bonded proton and neutron edtrhct, and yet, nevertheless, the sum of thagses is
less than their resulting mass according to thetimots and realignments of the spin vectors ofigeelerated

proton.

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 @serén mass). In which case, the extranuclearaligarticle
paths in a nuclearly bonded proton in an atom ceimg two or more nucleons has a certain amount of
sideways bend due to the changes in the trajestofigs respective virtual particle paths, i.a.particular, the
extranuclear virtual particle paths, as a consecgiehthe rotations of the respective spin vectansgl, in result,

produces the proper alignment for a respectivearportion (as described more so later).

Now, the energy of an electron antineutrino whhssociated with the formation of a neutron can be
related to the acceleration ("compression") oftthiied field of the bonded electron, and to anrallanore
massive condition which is created due to changsgpin vector alignments and the redistributionf
respective virtual particle paths to an overall emdense condition. Wherein, when a neutron deicay=
process of beta decay, the proton and electrondwsmparate, and the compressed unified field oéletron
would recover to a respectively less compressedition. In which case, it is considered that thergy of the
electron antineutrino which is associated with lukteay corresponds to the release of the energgdsito the
compressed unified field of the electron upon sa&fam of the proton and electron. Then, the antiieo

would be produced from the resulting accelerated, (@ecelerated) beta particle due to such chgnges to
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the description of particle generation by acceleraater herein under the heading "particle tramsition and

generation").

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 radngsis 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 bondimtpe (x-y) plane of a few nuclei in agreement
with the Pauli exclusion principle. Notice howgcanding 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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(1s) and (2s) orbital
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FIG. 44B
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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 nucleoripity in which case the repulsion of a proton ootpns,
and the neutral presence of a neutron (or neutemesgonsidered to affect proton positioning inrtheleus,
and thus affect orbital positional potential eneréypr example, in figure (44B) it is consideredttthe (1s)
orbital is formed first with the (1s) protons aloting (x) axis, and that, subsequently, repulsiothy(1s)
protons affect the potential (and respective spittar angles) of the protons which attempt to ftme(2s)
orbital. In which case, repulsion rotates the s@ctors of the approaching protons and they baitid w
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 poirenergy than the (1s) orbital protons (as esdb their spin
vector angles, virtual particle path distributiopssition relative to the center of the nucleus,)etThen,

certain (p) orbital protons and neutrons form thgtroctet in the (x-y) plane, etc.

Orbital portions are considered to be affeaggmmetrically by the repulsion of protons as shawn

figure (45).
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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 rotatiala@ctions thereof) of electromagnetic repulsiémthis case,

initially present protons (solid black rectanglepel new protons, and thus a new proton bonds in an
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asymmetric elliptical configuration such that thgual particle paths of each of the newly bondestgns
experiences acceleration and deceleration rotatiorepposite sides due to repulsion which corregpdon a
decrease in mass on one side (top side here) aindr@ase in mass on the other (bottom side here) a
exemplified by the more eccentric (p) orbital vatyparticle paths on one side (less massive sidieqoroton
in contrast to those of the less eccentric (s-ldwbjtal virtual particle paths on the other side(e 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 sepulnd 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, and the configuration of the (z) axibital protons on the two sides of the (x-y) plane
considered to symmetrically complement each otpenwcompletion of a sub-shell. Wherein, as (s) (@)d
orbital portions are constructed from the interagxtranuclear virtual particle paths of two preten the (x-
y) plane, certain (d), (f), etc. orbital portiorre @onstructed from tilted versions of the samdigamation (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 ‘tn&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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Here, the (z) nucleon bonding of (p), (d), andbhital nucleons y

is shown. As for the octets, the (z) orbital proémd neutron

positions as shown are considered not only to theeinced by z
bond alignments but are also considered to beentiad by the

protons and neutrons along the (z) axis, and inflad by the

protons and neutrons in the octets in the (x-yh@la axes

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.
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FIG. 48

It is considered that as atomic number increasés does the repulsion and respective orbital
eccentricity increase in general for newly bondestgns, and as the number of related nucleonic ®ond
(azimuthal quantum number related orbital nucleamseases so to increases the eccentricity ofabigting
orbitals. While, in general, the size of an ordgaconsidered to increase as the positional piailesnergy of
an orbital increases according to its spin vedatations (in the less massive direction) due tl fiepulsion

and the number of related nucleonic bonds.

The (s) orbitals are considered to be bonded itepua octets which are separate from the (p), (d),
(), etc. sub-shell protons bonded in nucleonietxin the (x-y) plane which are considered to Haweds with
nucleons which are also situated along the (z) @xgs, via the tilted alignment of the z-axis dital protons
of a d-sub-shell extending out to respective nutdenf other d-orbital sub-shell portions in ocietghe x-y

plane). Wherein, in the example given, the (d)tatimucleons bond while aligned so as to pass theer
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relevant (s) orbital protons to some extent, (8.prbital protons are situated in field "pockeabsent of some
repulsion. Thus, the (s) orbitals are consideodoktless elliptical in shape, less asymmetric,aecconsidered
to have less positional potential energy thenegf@mple, (d) orbitals due to less field repulsiod a lesser
number of related nuclear bonds, and, are consldertll first since they are produced by innespimned

nucleons.

Next, the unified field theory shows in figure (4PRow the Pauli exclusion principle is involved in
fine and hyperfine structure in a hydrogen atonguife (49A) shows a side view of one electron gtgimen
time in the horizontal plane on the top or bottade ©f the (s) orbital formed by a single non-nacke bonded
proton (hydrogen atom). It is considered, for egbanas shown in figure (49A), that the top sidgatihand
spin virtual particle paths of a first inverted l@nergy electron could couple with (and be acctddrhy) the
less bent bottom side right hand spin virtual pletpaths of the (s) orbital proton, such thatrthet hand (top
side) microscopic magnetic spins{Bf the electron are antiparallel with microscopiagnetic spins of the
right hand spin virtual particle paths (bottom $idethe of the proton, and such that the electvonld
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 (bottasite) microscopic magnetic spins{)Bantiparallel with
microscopic magnetic spins of the more bent lefichspins (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
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.
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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
sectioned view).
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FIG. 49A

Inverted electron
(lower energy)
propagating out of
the page on a less
bent orbital
portion on the
bottom right side
of an (s) orbital
(shown in a plane
in a horizontally
sectioned view).

Electrons with microscopic
magnetic spins (solid arrows)
and magnetic moments (u)
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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).
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combining of orbital virtual particle path portiofrem two protons.

Wherein the combined portions, as in terms of "piasxtend out over zg\r/f/lgrn
the orbitals of both protons, in which case the loioved center portions energy)

are shown in dashed line format. Note that the@smopic magnetic
spins of the more bent virtual particle paths anttip left orbital
portion invert the electron so that it is effectivapright, while the
alignments of microscopic magnetic spins of the lgant virtual
particle paths on the bottom right orbital porteffectively produce an
inverted electron.
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FIG. 49B
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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 macto 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 ig environment. (Note that a similar process wadcur for

elevating an electron in a hydrogen atom, i.eg@muclearly bonded proton.)
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Inverted electron propagating into the N
page with the microscopic magnetic L
spin vector (B, of a bottom left side
nuclear virtual particle path aligned
antiparallel with the microscopic
magnetic spin vector (B of an "even
more bent" virtual particle path on an B. .
orbital portion of greater positional P
on the top left side of the nuclearly
bonded proton.

Bm (proton)

A
Electron (u)

dashed .
Inverted electron propagating into the (dashed arrow) Top left side

page with the microscopic magnetic
spin (By,) of a bottom left side nuclear

virtual particle path aligned antiparallel / q
with the microscopic magnetic spin .

(Bm) of a "somewhat more bent" virtu Bm
particle path on an orbital portion of EJ\>
lesser positional PE on the top left side
of a nuclearly bonded proton. Wherein,
the mass spin vector of the electron is
rotated in direction of curved arrow
upon acceleratic.

¢\ Bm (proton)

Electron (u)
(dashed arrow)

Top left side
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Spin vectors

of left side Right side (dashed circle)

A matter quantum
propagating into the
page

Here, a quantum is absorbed by an electron inxtrareiclear region of an orbital. Wherein, the
directions of rotation for increases in positiopatential energy for the virtual particle pathgfod
proton are in the same direction as the directiacotation for an increase in mass for the electron

Thus, the electron is accelerated by the quantachffzen couples with the virtual particle pathsuof
orbital at a different (greater) positional potahgnergy level, such that the electron then prafesgon
the respective orbital higher in positional potahéinergy while aligning with the magnetic fieldsitis
environment (wherein only certain details of the@ption of the left side of the quantum are shown)

FIG. 50
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Next, the combinability (phase) of the virtual peé paths of molecularly bonded protons is
considered to occur according to their respectpie gector directions and effective interactionslualing
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 as such is consideresinaply relate
to the manifestations which are produced by thelacation and deceleration of the mass-energyeoiittified

field 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 particltent almost totally together so as to change artelectrically
neutral particle. The transmutation of an electrod a positron into a matter and antimatter edecaignetic
field quantum, respectively, upon annihilation me@xample. In this case, the annihilating matter
antimatter are considered to interact in a symmetanner so as to eliminate a significant exterthef
eccentricities (including a significant extent bétbends) in their respective virtual particle gadhds, such
that the virtual particle paths of the top and tottsides of each electrically charged particle.(¢hg electron
and positron in the example) converge, narrow,@ogect forward. Wherein, the virtual particlestbe top
side and the virtual particles on the bottom sitihe respectively produced quanta consequenpatpagate

away (while interacting) with translational velgc{t).

It is considered that in another type of accelemtthat a neutral particle can produce two pasicif
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,
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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 thataartimatter
guantum can act in a manner which is equivalethabof 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.



Page 128 of 130

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 partifriem 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 siolethe respectively accelerated electron as thetren

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

CONCLUSION:

In conclusion, one unifying general function fourafied field has been provided with the
application of Planck units which produces equatiahich not only unify all of the conventional fisland
respective forces, but also unifies mass-energyesudric charge with "spacetime,” and in resuttudes
guantum field theory and relativity as well. Acdmgly, the unifying principles were applied irdascription
of the geometry (including internal structure) dadctionality of certain aspects of the unifieddiencluding
the geometry and functionality of electromagnegr@yvitational, and nuclear interaction, the geognatrd

functionality of Lorentz transformations, and theusture and function of elementary particles (@uohg
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antiparticles), atoms, molecules, and bodies @basmical dimensions. In broadening, the resgltinified
field theory proposes to provide a basis for déstg and solving problems in unified terms in othezas of
physics which include subject matter which pertamselevant "probabilistic® phenomena, chaos,dagg
theory, and, in general, the universe as a whélaile furthermore, it is proposed that the prinegbf the
unified field theory presented are also applicas@ means of describing and solving problems iiinedn

terms in other areas of the sciences.



