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Abstract:

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

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

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

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

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

%[nlirx+nziy]
f=z=+e Eq. (1A)

1 1
—NEX+—n,tY
f=z=iJN N } Eq. (1B)

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

1>n,>0.

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

the following more specific function:

el:;nlizz(qu)+;n2127zr(]nwr)
q
f=+ Eq. (2)
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Here, (q) is charge, (v) is velocity, (r) is radi(®) is mass,a is Pi, and (h) is Planck’'s constant as applied fo
the mass aspect of the unified field, ang) (§ a variation of sorts on Planck's constant Wiscapplied

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

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

lnliZ;r(qcr)Lln J—'Z;r(mcr)
N hy ‘N2 h
f ==+ . Eq. (3A)

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

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

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

2r(qcr)  2z(mer)

Wherein,
erein h

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

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

(5.391%10 *g)

~1

4 (L616X10 ¥m)® (2176510

FIG. 1A

- 35
) L1620 M) ) 616300 %m)

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

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

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

lnliZ;r(qcr)Lln J—'Z;r(mcr)
N hy ‘N2 h
f ==+ Eq. (3A)

and rewriting it as Eq. (3B)

gnlih(qcr) 5
L INTh .
= Lo , Eq. (3B)

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

. Jlnz*iZﬂ(mcr)]
piooLap[ 2@ | v
N hq

Here, the reflection of the function is considetethe a mathematical representation of an impoghwsical
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 teka

to the (y) variable (mass) constant equation (44roduced as follows:
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i th * N h
N n *2z(qr)

1n2*i2;r(rmr)]

+ f (X y)= 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 camdlated to the conventional strong, weak, electgmetic,

and gravitational fields.

Equation (4A) can be applied to describe both thtwal and conventional nuclear, electromagnetic,
and gravitational potentials. However, the essg¢difference between the function of equation (4Ad the

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

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

Newtonian gravitational and Coulombic potentials.

However, to the contrary, the exponential termpigli@d with the inverse function in the unifiedléie
function herein, and thus is included in the défam of not only the theoretical nuclear potentialf also
included in the definition of the theoretical elechagnetic and gravitational potentials (effectyvieicluding
modified forms of Newtonian and Coulombic poterdjal\Wherein, in the present theory, the exponkteien
only approaches a value of zero in expressionslémtromagnetic and gravitational potentials (tlee,

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

unified field) as will be indicative more so later.

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

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

1n2*_27r(mcr)]

1 th N h

*

P —
N n *27z(qr) '
and then taking the negative of the functions fanvention as shown in equation (4B)

1 n* 2z (mer)
th N h

-1 .
N n*2z(qr)

Eq. (4B)

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

conventional terms.)

Next, the value of the theoretical unified poterftisction in equation (4B) approximately equals

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

2
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~ h z_o;r(rmr)] B 1

«C h 2

= ~ —C
~ 4z (qr) 2 Ea. (4C)
~ 0%2z(mer) |

- th * h 1 2

or = ~ —C°,
~ 4z (qr) 2

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

functions as will be elaborated upon later.

2nqcr _ 2zmer 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 E

in one term, equation (4C) can be written as folamvequation (5A) in terms of vector componentthimform
of electric charge and mass gradients which repteke electromagnetic and gravitational gradient
components of the unified field, respectively:

EL

V2 ~ 4z (ar”)

h
e +| —

2 2 2
~~ Oz (mer) _ ~~ Oz (mer) - ~~ Oz (mcr
1 hc
\/7 2 2
2 ~4x(mr ) ~A4z(qr )

Eq. (5A)

or one half of the respective unified field gradipartion can be written as
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2 2
~" Oz (mer) ~  Om(mer)
1 o _ _ 1 hqc h 1 “he h
—V¢ (unified field gradientportion)= =% = -

~ 2 2 5 47r(qr2) 2~ 4”(mr2)
_ ~_ Oz(mcr)
th h
2 *e

~4r(ar )

Eq. (5B)
_ ~_ Oz (mcr) ~_ Oz (mcr)

. . hqc h _KTq * h . . .
Here (V) is gradient, and? = 2 () *e = T e wherein K; is a theoretical

z(gr

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

The square of one portion of the theoretical gedinal (mass) gradient of the unified field (iz.,
theoretical gravitational field gradient which damrelated, for example, to the conventional Nevaion
gravitational potential) is represented by the sgud one vector component, i.e., the (y) companeant

equation (5A). Wherein, in terms of the respectheoretical gravitational potential,

~ Oz (mer)
" he h 1 2

re ¥ ~C when

~ 4z (mr) 2
l:_OH mer ‘|
— 35 —
- 8| 1.6162x10 - 35 34
h = 2zmer ~ 27(21765x10 )| —————— |(1.6162x10 ~ ) = 6.6258x10 , such thate ~1and the
53911x10~ #4
:_Ozz(mcr) —_ —_ 2 —

[ h 1 hc 2nmcr 1 5,

units in e cancel and thus the term can be dropped, andtkath ~ —C |

~ 4 (mr) s 47r(mr)~ 2
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Also, figure (2A) shows the production of approxteig one half of the conventional gravitational graial,

1., m hc
ie., ~ —GT — , after the cancellation of certain units im— — —_ (while neglecting the sign).
2 r ~ 4z (mr)

e _Ggtmtrm @ (W) (o) 1 (9
saz(m) T (97 @ (grm) (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: () (1L6162x10 *)°

Gpyara = - = - = - = 6.6738x10
(kg)(s)” (my)(t,)” (21765x10 °)(5.3911x10 *)?

Similarly, the square of one portion of the theimadtelectromagnetic (electric charge) gradienhef
unified field, (i.e., a theoretical electromagnéietd gradient which can be related to, for exaenphe
conventional Coulombic potential) is representedhgysquare of the other vector component, i.e.(xh

component, in equation (5A). In which case, anvedent argument for the terms of the respectieotatical

- ~~ Oz (mer)
e el

q 2
electromagnetic potential can be made in wh|c4ﬁ (_) € ~ EC when =h=2tmcr, such that
~ ar(qr
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JZ_O”(mr)]
h
~ 1 and thus the term can be dropped, and such that

“hye “he “2ametr T, q
= = ~ —C  Wherein,— "€ is considered the
~4z(qr)  ~4x(mr) ~4z(mr) 2 ~ 4z(ar)

theoretical electromagnetic potential counterpathe theoretical gravitational potential showndoef

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

" hnC
42(qr) into the units of conventional Coulombic potentiatiuding the units of the conventional
~ 4z (qr

2
N*m
electrostatic constant, i.e., the units-o1’Cz— , for the production of a theoretical approximatadrone half of

- q
the conventional electrostatic potential, i#&., E Kc * ? , after the cancellation of certain units whilaizag

(qp) (©)
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)

@,) ©) (m

hc— M~z VY
m  he 9" mmro_ 1, 0
a0 @) (@) g © © ©* M 2 °m

~ (e ) (m) ~A7(qrr) m) (97°tkg e (kg (m

FIG. 2B
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1 “hc
Now, substituting® — KT H for m in equation (4C) provides for a different express

2 r =

for theoretical unified potential:

-1
fe _TK(Q*S & T
"> (o) 5 Eq. (6)

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

two equivalent portions of the function from eqoat(6) as shown in equation (7A) as follows:

v - 1k,@*8
(wholeunifiedfield potential portion) ™ g 2 T(q)

~Ox(mer)
h

1K (@) E———~1c?
r

Eq. (7A)
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or

“0x(mer)
h

-« (9,4 +€ - e — 12
V(wholeunifiedfield potentialportion)z KT (E +E) * r ~ KT (q) * r ~ 1C .
~ Oz (mer) ~ Oz (mer)
h h
-1 e 1 e
Then, after substituting—GT (m) * " for > KT (Q) * f for one

portion (addend) in equation (7A) a different exgzien for a whole portion of theoretical unifiedematial is

produced in equation (7B) by the addition of théoet electromagnetic and gravitational potentiaidtions as

follows:
~~ 0z (mer) ~ Oz (mer)
h h
1 e 1 e

V(wholeunifiedfield potentialportion): KT (q) * + c-:‘T (n‘b * ~

~ 2 r ~ 2 r

~ Oz (mer)
h
_ e a2
1K, (g * fz 1c

Eq. (7B)

when n=2 and B=0.

While when r=1 and B=1, then:
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{z‘z;r(mcr)} {z‘Zn(mcr)}
h

1 e
V(Wholeunifiedfield potential portion) ~_1 KT (q) * r

~ 2z (mer)
h

_ e
2K, (@ * S——

Eg. (7C)

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

achieved similarly.

1., q "h,c 1. m
Next, returning to gradients, upon substitutiig— Ki— for————c and ® — —
gtog p 9, o ) 5
“hc 1 K q _th
for —— ——> in the components in equation (5A), and upon s$uibisig ~ — — for —— ——><in
z47z'(m|’2) p q (5A) pon stuiisty 5 T2 z47[(qr2)

the respective sum in equation (5A), another exgimador the addition of the square of theoretical

electromagnetic and gravitational gradients is fged in resulting equation (8A):

~~ Oz (mer) ~ Oz (mer) Oz (mer)
h h h
- 1 @ e - 1 e () e _1 @ e
—=Ky (@ | + m) * ~| —Ky()*
T T T
~ 2«5 2 ~ 2«5 2 2 2

Eq. (8A)
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Here, equation (8A) is considered to representramaxpression for the square of one half of tke tmified
field gradient of a given portion of the unifie@lil expressed in terms which include electromagraetd
gravitational components. While the square ofwthele unified field gradient of a given portiontbe unified
field in related terms is considered to be arrigetly adding two equivalent gradients in the addandares of

the gradient functions from equation (8A) as folékow

2
~~ Oz (mer) ~ Oz (mer)
h h
- 1 @ e - 1 K+ (a) e
—KT q * + T q * +
wZ\/E I’2 wZ\/E r2
2 2
~ Oz (mer) ~ Ox(mer) 0z (mer)
h h h
L g L aqme "1y (d)
—_— T m * + T m *  —_— - ~ T q .
zzﬁ r2 z2\/§ r2 r2
such that
2 2 2
~ Oz (mer) ~" Oz (mer) “0x(mer)
e e )
_1K()e _16()8 1Ky (o)~
- T q * - 0 + E— T m * - ~ T q *
z\/; I’2 z\/E I’2 I’2

Eq. (8B)
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or a whole gradient of a given portion of the wadfifield can be written as

~ Oz (mcr) 2 ~ Oz (mer)
h h

1 e
— =K (@) ! ——
z\/z T |'2 z\/E r2 r2

Eg. (8C)

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

complementary values can also be achieved similarly

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

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

n,* _27T(I'TEF):|

_th h _th h
vV, =4* YV =4 | T« = +
(particletotal potential) Z nl * Zﬂ(qr) nl * Zﬂ(qr)
. n,* ‘2;r(mcr)} ) ny* ‘2;r(mcr)} ~
L* " + L* e " +...0l~ L(q)
n* 2z(qar) n,* 2z(ar) r

Eq. (9A)
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wherein,

4%_KT (q) * 1 _8%_KT (q) * 1 Nl_KT (q) '

r |:EO7Z'(I'TKII'):| r {Zn(mcr)} ~ r
h h
e e

In the summation, (V) is potential, and)and (i) are the same complementary pair for a pair ohsetop
and bottom sides) inside parentheses, whiledoes fron=2 to~1 as (n) goes from=0 to~1 sequentially

from one parenthetical term to the next in the satmn.

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

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

n,*~ 2z (mer) n,*~ 2z (mer)
_th h _th h
Y/ =D AV = 4K | T * +——— _*e TR
(systemtotal potential)
n,* 2z (qr) n,* 2z(qr)
ny*~ 2z (mer) n,*~ 2z (mer)
“hqc h “hqc h
* *—q* +*—q* e + LI BN} + LI B}
n,* 2z(qr) n,* 2z(qr)

Eq. (9B)

Wherein, in the summation shown in equation (9By), énd () are the same complementary pair for a pair of

terms (top and bottom sides) inside parenthesés(rgngoes fronr2 to~1 as (n) goes from=0 to~1
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sequentially from one parenthetical term to thet mexhe bracketed terms (particle potentials)which case,

here, the term 1/i¢ excluded since it is considered to cancel instimamation of whole particles.

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

be written as:

h

nz*_Zn(mr)}

Wherein V is gradient andv'? is the Laplacian such that in both cages 8* Z

and 1< p<2 and correspondingly 1>¥0.

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

form of the potential of the unified field preseshteerein:

—i 27mex —i2zmer

w(X) = A= h =pe b (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
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(when the other mass of potential energy is pogtilat infinity) which, herein, is equivalent<drqg/r; or (A)
can be a vector amplitude, e.g., E (electric vest@ngth), i.e.Kcq/r’, which is the gradient of the potential

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

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

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

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

i th
N n *2z(qr)

regular derivative):

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

(l nz*_27r(mcr))
11 N h
f= ==K, (g)*
N n (@ r
Duf:llK *D_ 1 1 n,*27(mer)
N, 1(qp)*r*e[N “h }
g (my)

(ap)

wherein K is the remainder oK without the charge to mass rat—tm such that
p
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o % 1 K * 1 :
n 1 ny*2z(mer) .
(1@, W
q(m,)
1 (a,)
Here, () in the numerator is rewritten and placed in theoteinator a a along with(r) m
p

lezﬂmc)} 1 (gp) e[;nzr;(mcw]
(the charge to mass ratio), agd™ " suchthal ——— "I~ =U iy the function

g (m,)
11, 6
f =——K, = Inwhich case,
N n u
Du%iKr lzﬁiKr%:%EKr - (mon)] )2
u u 1 ny,*2x (mer
n, n, " 1(qp)*r*e[Nh}
g (m,)
such that:
) , z[mzfr(mcwﬂ
f"_iich—z*e{ N h
N n r
or

[z{mzﬂmﬂ
11 et M "
fr= = =K.(g)* = Eq. (10A)
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Wherein, the negative of the resulting derivativaswaken for convention, and the resulting foraae rsewtons

1 ny* 27 (mer)

when h=zZmcr, such that the units %ﬁ [ ]] in the exponent cancel.

N h
JZ *[1_O;r(mcr)ﬂ
_ N h
Then, with respect to the sum in equation (7@)','z NlKC(qz) * (2 when n=2 and
JZ *{1_27r(mcr)H
_ N h
n,~0; and, with respect to the sum in equation (765‘,% N ZKC(CIZ) * (2 when n~1

and n=1.

A theoretical electromagnetic force equation (Iit)the unified field (i.e., a force equation whidmn
be related, in particular, to the conventional gt@oagnetic force, e.g., at weak field and low eélg, and a
theoretical gravitational force equation (12) foe unified field (i.e., a force equation which darelated, in
particular, to the conventional Newtonian gravaatl force, e.g., at weak field and low velociggn be
produced from equation (10A), or can be producedgplying a similar second derivative process thed
the two halves of potential which produce the re@um) of equation (7B) as shown below (while igN

considered equal to one):

1 e 1 e
V(wholeunifiedfield potential portion)= - 2 KT (q) * r + 2 GT (rr) * r ~

{_Oﬂ(mcr)l

h

K, (9 F e~ 1e?
r

Eq. (7B)
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In which case, electromagnetic force equation {4 &)rived at upon taking the second derivativthefcharge

portion
D —:I'Kr —:—1Kri2: :I'Kr 1 5
Ux?2 u =~2 u ~ 2 zO;r(mcr)}
1 (qp) *r *e[ h
q(m,)
such that
e|2 *(_On(mcr)ﬂ
-1 h
f'~ ZKq(g)* 5 =em. Eq. (11)

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

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

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

derivatives were taken for convention.

1 _G, 1

Kr
Note that

~07 (mer) ~07 (mer) in the forgoing
l(qp)*r*e[ h } 1*r*e[ h }
q (my) m
1(a,) 1
derivatives sinceam = m when (q) = (q,) and (m) = (m,). Also, note that the additional charge to
p

mass ratio applied in the denominator irx)k figure (2B) is also derived in the forgoingcead derivative
which pertains to equation (11) along with the otttearge to mass ratio in the numerator, suchdhigta
value of one is effectively applied, which, accogly, does not affect the respective function fesfirst set of
charge to mass ratios applied in figure 1A). Femtiore, note that the squaring of the potentiattions in the
process of taking the second derivatives in ord@btain the electromagnetic and gravitationaldédtmctions
are considered to pertain to the symmetry of thermal structure, and the self interaction of \attparticles
(described later) at Planck scale in the unifiettfi Moreover, notice that each of two equivalemfied field
portions supplies one half of the force neededéate a whole respective force as exemplified én th

gravitational lensing effect described later.

Nevertheless, consider the following equivalencthefelectromagnetic and gravitational forces from
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the sum of two half portions of each force at Pkasiale from equations (11) and (12) wher2and n =0
wherein the exponential terms for the electromagraetd gravitational force functions are each apionately

one, and thus dropped:

2 —-1812
~ KoL~ 898x10°* (1’87"10_35)2 ~ 121340" <,
r (161x10°)
A~ 1, (217x0°)% 4
~ G, — ~ 667X0* ~~ 121X10% <,

r (L61x10°%®)

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

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

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

~ K. ~~ 898x10° * (L87XL0**)*~ 314x10*°~ Aic

~ G M~ 667X10 * (217x10°)°~ 314x10°°~" hc

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

For conventional gravitational force strength:

G.(protonmas$® ~667x10™ * (L67xL0*")?
C ~

- 39
~ K 27 -898x107 * (187x107%)% °9240
~ c(qp) . ( . )
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For conventional electromagnetic force strength:

K. (electrorcharge)  ~898x10° * (L60X10*°)* 2395 07
~ Ko (0p)? - 898x1L0°° * (L87XLO™)?

For conventional weak force strength:

- 19y 2
(electrorcha;geﬁ . (1.20)&0 ) .~ 81540"
~ K. (Gp) 898x10° * (L87x10 %)

For conventional strong force strength:

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

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

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

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

gravitational interactions at the Planck "lengthlec'

CONSTRUCTION OF THE UNIFIED FIELD:
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Now, "virtual particles” (with momentum) are consied to follow the gradient functions previously
presented, and are considered to provide substartiie 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. Tdpieater depth of

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

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

guantization.

The potential of a virtual particle is considerec¢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).
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Top
front side

Bottom
front side

Side view of a
negative unified field

FIG. 3A

Top
front side

Bottom
front side

Side view of a
positive unified field

FIG. 3B

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

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

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

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

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

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

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

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

Virtual particles are considered to account folapagters of a unified field including the respective
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flow of virtual particle "electric" charge (q) as@vn directed along the arrows in figures (3A) &¥d). In
which case, the virtual particle paths form cursamhich produce the unified field of, for examde,
elementary electrically charged particle with amimsic angular momentum ({) (i.e., intrinsic spin), and a
"macroscopic" magnetic field (B for the electrically charged particle as a whalleng a respective (z) axis
(also shown in figures 3A and 3B). While, latewitl be understood how the magnetic moment obéit
electrically charged particle increases as the ingnaf its virtual particle paths increase in dirpooportion to
its respective decrease in mass (wherein this agvelk convention in which the magnetic moment efatic
proton is less than the magnetic moment of a stdictron of lesser mass). (Note that the oppes#etrically
charged unified fields are symmetrical reflecticmsg are considered to comprise the same denséy 8o
represent matter and antimatter unified fields.weheer, certain portions of the unified field are frairror”
symmetrical reflections when spin is added to thiéed field, e.g., in terms of angular momentunshewn,

and, in terms of microscopic spins which are désdtilater.)

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

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

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

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

a right hand screw.

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

magnetic (B, spin vectors.

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

the present theory.)
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L
Top Top

front side front side

Bottom Bottom

front side front side
R

Side view of a negative Side view of a positive
electrically charged particle electrically charged particle
FIG. 4A FIG. 4B

Figures (5A) and (5B) show how the three spin vescthiange alignments during portions of
oscillation in the nuclear and extranuclear regions negative and positive unified field, respeslly (wherein,
importantly, the microscopic magnetic spin vectmasically have a relatively inverted alignmenthe tuclear

region compared to the extranuclear region).
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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 particéhs may not be
shown with bending hereinafter (for simplificaticeycept, for example, where curvature is emphasized, in

magnetic interactions.

Figure (6A) shows a vector component in the (xdghp of a tangent at the leading edge of a select
portion of a virtual particle path of a negativeatically charged particle. Wherein, the (x) &pdaxes of the
vector component in the (x-y) plane correspondhéodonstants ghand () of the components1{nKq/r)
and (1/d",2™™M) “respectively, in the gradient functidimKq/r* *1/e &M 1n which case, the (x) and
(y) axes, and the respective values g émd (n) are considered to relate to the energy, geometcy, of the
given virtual particle path. (Note that the arrowthe virtual particle path corresponds to respect

microscopic electric spin vector (q) direction aldhe gradient function.)
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A portion of a single more
bent virtual particle path. n

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

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

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

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

FIG. 6A

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

more so later).
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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) anyigyes of the vector component in the (x-y) plah#he tangent
to the given virtual particle path portion, andsrespondingly, (9 and (n) values of the respective gradient

function in figure 6A).



Top view

FIG. 6B

ty

Top view

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

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

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

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

4) Densities of the virtual particle paths increasel,

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

When diagram (6B) is applied to an electron in &méc orbital the following
would occur as theta increases along the direstianvn:

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

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

1) When this diagram is applied to an acceleratedapating electrically
charged particle, “relativistic mass” increasestfa particle as a whole (and
individual virtual particle paths) as theta incremalong the direction shown
for the band of virtual particle paths.

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

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

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

Accordingly, upon rotation of the spin vectors asthe example virtual particle path shown in figur
(6D) for forward propagation, theta correspondinglyreases, and each virtual particle path chaiges
trajectory and projects forward. In which case, ¢ecentricity of each of the virtual particle gatlecreases so
as to approach a respective circularly helical getoyrto a directly proportional extent, and cor@sgingly,
the forward translational velocity of the partiele a whole is considered to increase. (Note higavirtual
particle paths propagate in agreement with thetuat" as for the example virtual particle pathwhon figure

6D.)
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Changes in the trajectory of a virtual
particle path in an accelerating
propagating particle (excluding size
change) as theta increases upon
rotations of the virtual particle paths,
and corresponding changes in)(and
(np) values.

FIG. 6D

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

working with ellipses, assum~19 =e, wherein(l] is the reciprocal Lorentz factor and (e) is ecageity, such
Y Y

2 2
that1 =e= 1—(EJ . In which case, assuming thatand &c, then1 = 1—(X) . Wherein, for a
v a 4 c

propagating electrically charged particle as a whahen v=0, therElJ is equal to one, and each virtual
e

particle path has its respective maximum ecceftyrisuch that each virtual particle path has agesype

minimum Lorentz contraction, minimum time dilatiaamd minimum relativistic mass. While, when viden
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(Ej is equal to zero, and each virtual particle paipraximates a respective circularly helical geogetind
e

the virtual particle paths each have a respectiaeimmum Lorentz contraction, maximum time dilatiand

maximum relativistic mass.

Changes in () (mass related changes betwegnt and p~+1) of the exponential component of the
potential of a virtual particle path can be intetpd as being especially related to changes ircikgl(v) in the
conventional Lorentz factor. However, nevertheldds considered that each virtual particle path band is
related to its own Lorentz factor due to their eliinces in potential, i.e., the basic multiplicatbomponents of
a potential are related to, ory(@and (n) can be correlated with, their own Lorentz factergch that
corresponding Lorentz factors vary amongst virpaticle paths in a band (affecting scale), andhghat such
Lorentz factors change in a virtual particle pathte potential changes (e.g., as with respedidages in the
parameters of charge or mass, and radius, or tngatents) for virtual particles in a virtual pate path as
they oscillate, and the virtual particles conveaigd diverge. Wherein, consequentially, the cumeatd a
virtual particle path changes as it oscillates wuehanges in the directions of the spin vectersgth

contractions, etc. as the potential changes.

Thus, consider relativistically, that the function

1 J—'Z;r(qcr)Ll J—'Zﬂ(mcr)
Jan hy N2
=+ Eq. (3A)

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

the partial derivative the forgoing function becamne

. Then, upon substitution, reflection of the fuoit and taking

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

2@ o 0

+ 21
+ 1% y):_7T2 N

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

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

general relativity which conventionally relatessiwergy and volume (or energy density). (Note,rrefehe

example below and equation 15 for forms of the tiécal Lorentz factor applicable in the preseioity.)

For example, as relates to the figure (6D) andsth&re of the Lorentz factor for a portion of tharge

2 1
component of the unified potential (along the xsaa,xd:onsidelj/T - (Anl )2 such that whenAn;)=2, then

1

v.2=Vs, i.e., 1/(2-0¥(1)=V4 (expressed in terms of a fraction with respe the relevant interval);

and, as relates to the figure (6D) and the squiaiteed_orentz factor for a related portion of thasa

2
1 An,
component of the unified potential (along the ysjx¢onsider 5 ~ T such that whenAn,)=0, then
7
T

1h:%=0, i.e., (1-13/(1)=0; wherein,
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R r

4
h h
e e

« % ox L Ke(Q), 1 1l joox 1K@, 1 K;(9)
()/2) 4*2 . {yzzoﬂ(mcr)} z(_j 4* 2 _2 Tr |:O*O7Z'(TTKIF):| ~ -lr—.

Eqg. (13B)

In which case, (13B) is the extreme relativistidfied field potential function of the most eccentvirtual

particle path.

Then, for the extreme relativistic unified fieldtpotial function of the least eccentric virtual foee
path, when£n;)=1, accordinglyy->=1, i.e., 1/(2-1¥(1)=1; and whenAn,)=1, accordingly, 3°=1, i.e., (1-

0)%/(1)=1 such that;

« % o= K (9) 1 v« K (a) 1 o Ki(9) 1
Pl g =42 g S .

Eg. (13C)

Accordingly, while

4z_KT (q) * 1 _8z_KT (q) * l ~1_KT (q)
r {zOﬂ(mcr)} r {2n(mcr)} = r (as stated before for an elementary

h h
e e

particle for equation 9A), nevertheless, "relatically,”

SQ_KT (q) * 1 _ z_}<T (q) ~ 2 _KT (q)
r {27z(mcr)} r ~ r
h
e

(In theory, the difference in potentials could Bpressed as "1K.g/r += "1G:m/r= 2K.g/r.
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Also, note that a theoretical version of the Sclasehild radius can be derived from the forgoindedénce in

potentials such that*2GrM/c? when G is substituted foiKr.)

Next, the vector sum of the gradient componentb®inified field with respect to equations (5A),
(5B), (8A), (8B), and (8C) can be related to thergetry of the unified field as depicted in figuf@#\), (7B),
and (7C). In this case, only the basic multiplieafactor of the vector summation process is shfvate that a

positively charged particle can be presented siiyjla
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Here, the vector resultant gradients of the toplaottbm virtual particle paths when

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

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

FIG. 7A



1
9 22
1
22
L1 vz
T2
e
1
g 22
L1
22
o1 V2
2
e

Basic geometry of (em) and (g)
gradient vector components of
the top and bottom virtual
particle paths when

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

FIG. 7B
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An enlarged perspective view of what is occurring
in the dashed circle in figure (7A) which shows
the basic geometry of the respective addition of

vector components of (em) and (g) of the top and

bottom virtual particle paths in the nuclear region
when (n) =2 and (n) =0.

FIG. 7C

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

path in terms of electromagnetic and gravitatigradient components.



Page 44 of 135

-> o -
Vy & =~ 1/2V2*K Tq/r2*1/e [<0(2tmcr)/h]

»

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

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

2 122G P e @
oy

Top view

=

Here, the vector componentéX  ahg ) efalectromagnetic and gravitational gradient
components along théx) and {y) axes of the theoretical unified gradient resiilta

= 1/2Kq/r? *1/e F0@MeM are shown in the nuclear region, such that
(= L2V2KrqIP*1/e PO 1 (71 122 Grm/r*1 /e FOCMeNN2 =7 ok /P 1 f 10rmenh]
(dashed line).

FIG. 7D

CHARGED PARTICLE INTERACTION:

It has been a longstanding contentious issue lswoelectrically charged particles interact. Wiere
while Newtonian physics suggests that gravitatiomlractions 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).



Page 45 of 135

Herein, electrically charged particles are congdedo interact over relatively long distances
("locally") by the "extranuclear” virtual particfeaths of a particle extending outward to, and ad&ng with,
another particle (or other particles) over a supenhal velocity. In which case, long range intéi@t of one
particle with another can cause attractive or rmpaleffects which included particle acceleratitwe, formation
of molecules with molecular orbitals, etc. (refe@the description under the heading "virtual psesicself

interaction, and superluminal velocity" for the meamatical derivation of superluminal velocity).

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

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

Irregular distribution
of positive particles

Electromagnetic and gravitational attraction

FIG. 8

In this case, the virtual particle paths of theeegted extranuclear fields of the irregular distiidnu of
positively charged particles enter, and subsequenit, along the portion of the nuclear regionrespective
sides of the negative particle where the virtuatipi@ paths converge and diverge. (Note that dipeside
where virtual particle paths enter and exit repnesthe front side of the negative particle withpect to figure
4A, and the bottom side where virtual particle gaghter and exit represents the back side of thative
particle with respect to figure 4A. Also, notettkize constituents of the four possible virtualtigée paths of
the irregular distribution of positively chargedpees can be visualized as comprising an irregdistribution
of the two varieties of virtual particle paths whiextend out going in opposite directions fromtitye side of
each positive electrically charged particle (wigspect to figure 4B); and, in addition, comprisamgirregular

distribution of the two varieties of virtual pategaths 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 effective variatief virtual particle paths of the extranuclealdgeof
the irregular distribution of positive particles i can interact with the negative particle arevainalong with
their respective microscopic spins. Also, figghows the example virtual particle paths ofrtbelear field
region of the negative particle which is interaatgdn, their respective microscopic spins, andheroscopic

magnetic field alignment of the particle as a whole

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

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

Similarly, in figure (9), the microscopic chargearsp(q) of the effective virtual particle pathsrirdhe

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

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

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

to decrease in mass and decelerate to an extent.

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

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

negative particle
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FIG. 10

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

with a changed geometrical path (difference notst)and follow the leading edge, such that, inaffthis

portion of the unified field of the particle estahbles the trailing edge of the particle.

The attractive, repulsive, or neutral conditiorcotipling charge and mass spins is considered 1arocc

according to the alignment of the respectively ¢edpnicroscopic charge and mass spin vectors (gaoaoto
the manner in which conventional magnetic fieldsegated by circulating currents of electric chaage
considered to interact). Figures (11A) and (11)ve how two right hand and two left hand charge auags

microscopic spin vectors can have totally attragttotally repulsive, or "neutral” alignment (whierpartial

attraction would be situated between neutral atad &itraction, and partial repulsion would be si@a

between neutral and total repulsion). Note thaalpe electric spin (q) alignment is a specialuiggment for
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"coupling” of (q) spin vectors (or respective coments) in certain interactions including those ehtbie
entrance of an interacting virtual particle pattmirone particle into the nuclear region of anotreeticle is

pertinent.

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, the attractive, repulsive, or "neutralhdition of coupling microscopic magnetic spins is
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considered to occur according to the alignmenhefrespectively coupled microscopic magnetic spotars in
an effectively different manner. Figures (12A) g48B) show how two right hand and two left hand

microscopic magnetic spin vectors can have totliactive, totally repulsive, or "neutral” alignnigéwherein,
similarly, partial attraction would be situatedween neutral and total attraction, and partial Igpo would be

situated between neutral and total repulsion).

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



Page 53 of 135

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

attraction of the negative particle by the positpegticles results.

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

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

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

a propagating electrically charged particle.
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Reflections of an accelerated negative

particle

FIG. 13A
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Reflections of an accelerated positive

particle
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FIG. 13B

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

region into the nuclear region in electrically dat particles as pertains to figures 5A and 5B;ared
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considered equivalent to the rotations experiefgetthe virtual particle paths of accelerated eiealty

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

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

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

FIG. 14A FIG. 14B

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

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

As shown in figures (15A) and (15B), it is consel@that the virtual particle paths of an electfycal
charged particle only partially reflect around bwizontal dashed line in the plane of symmetryohlhi
separates the top and bottom sides while propagpgtian elliptically helical manner around respesiaxes
and one common central axis, such that the togattdm virtual particle paths of an electricallyacted
particle do not completely come together. Respelsti it is considered that the virtual particleéhsain a band
of virtual particle paths comprised in an electhicaharged particle have relatively different afagu
alignments (in a graduated way), and are rotateddpectively different extents upon acceleratidherein,
in effect, each virtual particle path in a partibkes a respectively different energy attributablé before and

during propagation. While, as the degree of rotaéiround the respective rotational axes changes|fof the
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virtual particle paths in the respective bandsidtial particle paths in an accelerated partidie,énergy

(including "relativistic mass") for an accelerapstticle as a whole changes.

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

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

w(X)=Ae™ ™ = Ae N =Ae N h =pAe N h

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

Wherein, quantum mechanically, (A) can be a scaigplitude, such that, for example, A=1/2kmgh which
pertains to~’Grm/r (when the other mass of potential energy istioo®d at infinity) which, herein, is
equivalent tov'K+1g/r; or (A) can be a vector amplitude, e.g., Ed&le vector strength), i.eKcq/r?, which is

the gradient of the potentid cq/rwhich herein relates toK+qg/r which again, herein, is equivalentt@&rm/r.

Inertia has been a curious issue over the centpadgularly since Galileo. Respectively, thetwad
particle paths in a band of virtual particle pathan electrically charged particle are consideceithteract (in
self interaction) and resist acceleration whileihgvinertia" (i.e., requiring potential or force thange their
respective alignments), and, additionally, virtpatticle paths from an electrically charged pastate
considered to interact with the virtual particlehsof an interacting particle during electromagnand
gravitational interactions, thus accounting for slo@rce of the equivalence of inertial and gramtet mass.
However, the bands of virtual particle paths in¢hextromagnetic field quantum (which is describemte so
later) are considered to be relatively convergegltdithe absence of a significant extent of theteatricities,

such that the each band of virtual particle pathtte electromagnetic field quantum collectivelguaies a
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relatively narrow band compared to a band of virpaaticle paths in a propagating electrically geat
particle. In which case, the virtual particlestba top side and the virtual particles on the botsade of the
guantum propagate in a more aligned manner wlslke lahving inertia (i.e., also requiring force t@aie their

respective alignments), but while having only @mitesimal small amount of gravitational mass.

Conventionally, an electron has arguably been dened to be a point particle with no internal
structure. However, the structure and functiothefpresent unified field has shown how the virpeaticle
paths of an electrically charged particle can sy oscillate, and then open upon acceleratiah shat the
internal structure of the static unified field tsamutes into the propagating unified field of arceleally
charged particle such as a propagating electrgnaton. While, the resulting propagating partiotenprises
top and bottom bands of virtual particle paths Whian be considered to comprise a wave packethwimc
furtherance of the equations provided, can be dextin terms of families of complex exponentiaidtions

representing helically propagating virtual partipbghs.

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

the propagating negatively charged patrticle is lacated downward towards the positively chargedigas.
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Negative particle propagating down the
page interacting with two of the effective
varieties of virtual particle paths from an
irregular distribution of positive particles

Effective extranuclear
virtual particle path

Effective extranuclear
virtual particle path

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

Irregular distribution
of positive particles

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

page.)

FIG. 1¢
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Note that only the front portion of the negativeharged particle is shown. Furthermore, notettiat
spin vectors in the dashed squares are alignedgomawhat tilted manner in and out of the pagereher,
note that in figure (16) (and in similar drawingjs¢ interacting spins are separated for viewingpses. Thus,
one must conceptually reposition each orthogontabfsextranuclear spins shown in a dashed circléewh
keeping them aligned as they are so that the arigithe orthogonal set of extranuclear spins bnest
abutting with the origins of the orthogonal sehatlear spins shown in a corresponding dashed sdoar

proper alignments.

Similarly, consider that the positive particles tenaccelerated towards the negative particle dae t
equivalent process when their fields are alignembatingly, and also consider that the positiveiplas can be
accelerated towards the negative particle duegelianges in the potentials of their interactinmguai particle
paths upon passing through the nuclear regioneohégative particle, and then returning to thespeetive

positive particles.

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

electromagnetic repulsion would dominate over dediinal attraction).
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Repulsion

Positive patrticle

T rem l o

Irregular distribution of
positive particles

FIG. 17
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Positive
particle

nuclear
region

Electromagnetic Gravitational
repulsion attraction

Irregular distribution of positive
particles

FIG. 18
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Edge formation of an accelerated
positive particle

Leading edge (forward
component of the far

Trailing edge side)
A i
A é + BM
; ! > Nuclear region
L : _’II A\ 4
FIG. 19

Figure (20) shows the two possible effective vaageof virtual particle paths of the irregular

distribution of positively charged particles whisould interact with the virtual particle paths opasitively

charged particle if it were initially propagatingwin the page, such that the positively chargedgbais

decelerated as it approaches the positively chgrgdctles.



Page 65 of 135

Positive particle propagating down the

page interacting with two varieties of

effective virtual particle paths from an
irregular distribution of positive particles

Electromagnetic Gravitational
repulsion 1 1 attraction

Irregular distribution
of positive particles

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

FIG. 20
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Here, the virtual particle paths of the irreguletgbution of positively charged particles wouid effect,
electromagnetically repel the virtual particle gatii the positive particle, and cause the virtwatiple paths of
the propagating positive particle to change geoyrsich that the positive particle would deceleeaté turn
away from the positively charged particles. Irstt@se, the positive particle would turn away ftbmirregular
distribution of positively charged particles agaitie affect of the gravitational attraction of thdual particle
paths of the same irregular distribution of posityvcharged particles. Wherein, the gravitatiatadaction
would cancel an extent of the electromagnetic @punlwhile attempting to cause (to a respectivergxthe
opposite turning effect on the positive particlemder that the positive particle "accelerate” tahihe
positively charged particles (or "decelerate" imtg of its propagation away from the positively rgjeal
particles). In effect, the positive particle wolde accelerated in the opposite direction away fifeenrregular
distribution of positive particles by electromagoeepulsion, which in this example, as said, waddaninate

over gravitational attraction.

Figure (21) shows the two possible varieties oé@ff/e virtual particle paths of the irregular
distribution of positively charged particles whictteract with the virtual particle paths of the pagating
positively charged particle which is turned aroand accelerated up the page away from the sanggeiiare
distribution of positively charged particles. dtparticularly worth noting here that the mass sgm) of
respectively interacting right and left hand sceedes are antiparallel and repel in attempt to thenpositive
particle around, such that, in effect, the mass gpctors are producing gravitational attractiomha&spositive

particle is repelled away from the irregular disition of positive particles.
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Positive particle propagating up the page
interacting with two varieties of effective
virtual particle paths from an irregular
distribution of positive particles

Electromagnetic Gravitational
repulsion 1 1 attraction

Irregular distribution
of positive particles

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

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

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

acceleration towards a massive particle.)

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

the top and bottom sides in its internal structure.

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

of significant mass).
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Bottom view

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

FIG. 22A

Figure (22B) is an enlarged view of what is ocawgron the bottom portion of the quantum in the ddsh
sphere in figure (22A) with the spin vectors rothback 90 degrees around the (t) axis (back to #ssumed

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

Magnetic (B,) Bm. B B ,Bm Magnetic (B,)

p and mass (m) h ’ and mass (m)
spins (dashed ~, .. b . spins (dashed
.' arrows) of N . arrows) of !
irregular N 4 4 irregular
distributionof m m m B, B, m m m distribution of i
\ positive particles positive particles
\\ A\ j ;

Magnetic (B,) and mass (m) spins of irregular ;
. distribution of negative particles (dashed arrows). J/

Front view

Here, figure (22B) is an enlarged view of whatéswurring on the bottom portion of the quantum ia th
dashed sphere in figure (22A) with the spin vectotated 90 degrees around the (t) axis, and a&dwou
be seen from the front view (also rotated 90 degjre@/herein, in figure (22B), the mass spins (m)
from the irregular distribution of positive and iadige particles are aligned parallel with the nratte
guantum mass spins (m), and thus all attract $o psoduce gravitational attraction. While, the
magnetic spins (B of the irregular distribution positive particlase all aligned antiparallel and thus
attract, and the magnetic spinsy|B®f the irregular distribution of negative paréislare all aligned
parallel and thus repel, such that antiparallel gaucllel magnetic spins cancel and produce charge
neutralization. Note that the quantum top anddmot{B,,) and (m) spin vectors are rotated into the
plane of the page, but actually are approximatethe portions of the dashed planes aligned

perpendicularly shown in figure (22C).

FIG. 22B



Page 71 of 135

When figure (22B) is viewed from the bottom, the
quantum top and bottom gBand (m) microscopic
spin vectors are aligned approximately in the ddshe
planes aligned perpendicularly. While, the (ghspi
vectors are aligned perpendicular to their respecti
(Bm) and (m) spin vectors, and the quantum as a
whole would be propagating along the (t) axis.

FIG. 22C

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

the repelled real particle is propagating away fthmrepulsive source.

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

interacting with a quantum at weak field (the resfilwhich is similar to that of general relativity
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Vv
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Eq. (14)

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

value of 1/p=1/2.

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

the photon. While, the mass associated potertfdlse constituent particles from the larger massdoubled
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upon being multiplied by a factor of two (as shawmquation 14) which is transferred from the daupbf the

constant 1/p=1/2 of each of the electrically charged particed/n~1/1 (as for the photon).

While, for example, if a relativistically accelegdtelectrically charged particle is applied instefd
guantum, the internal spin vectors of the elecamarotated (and the constants move along theeotise
intervals) so that the potential of the larger masaultiplied times a factor of (%2) which corregpg to the
square of the Lorentz factor, i.eAng)=V2 such that 142)%1=2%, wherein the effective potential is
~ 4Grm/r*1/elt7Z=0EmeN « 14 ~ 2 Grm/re1/e @M - (Here, for example, consider the partial reftets of
the top and bottoms sides of an electrically chéggaticle relative to the almost total reflectiaighe top and
bottom sides of a quantum described before asesetatfigures 13A and 13B, and figures 15A and 1@tdle,
also, refer to figures 27A and 27B hereinaftern&y fpertain to the cancellation of one aspect ®frtitation of

the virtual particle paths during the acceleratban electrically charged particle.)

Still, if a static electrically charged particleapplied, then the larger mass is multiplied tirpeis
another factor of (1) according to the square efltbrentz factor, i.e. Ah;)=2 such that 1/(2)1=V4, wherein,
the gravitational potential of the larger masiEnt 4Grm/r * 1/el% @M % 1/, ~ -1 Grm/r. (Nevertheless,
note that according to the present unified fiekebtlty, and contrary to convention, it is considdfret a
guantum can be electrically interacted upon bylactecally charged particle to an infinitesimadignall extent,
i.e., in particular, a large collection of elecaliy charged particles comprising the same elestabarge could
electrically interact in a observable way with @agtum according to the spins of the charged pagiahd the

spins of the quantum.)

Now, it is considered that the virtual particlelmtvhich extend out from a particle interact by
summating (i.e., adding and subtracting) with tbeeptials of the virtual particle paths of anotparticle in

agreement with their respective spins, so as txt¥ely attract or repel, and consequently causspective
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extent of electromagnetic attraction or repulsiod gravitational attraction. Wherein, in ordeutafy
"spacetime” (as considered with respect to thaediield herein) with the mass-energy of the wdffield, the
Lorentz factor is related to the geometry of thepaigation of the mass-energy of the unified fielddf a
particle) (as with respect to figure 6D and thesogang which follows immediately thereafter), ahd t

reciprocal Lorentz factor is redefined accordingtchange in potential as shown in equation (1Bwae

{n2_27r(mcr)]

* 1 *e * 1 *e
8 Z*KT(Q) ——8 ZiKT(Q)
n, r n, r

{n2_27r(mcr)] Bl

h
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1 /ﬂ
such that}/T v and

2T, Eqg. (15)

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

fields before, and as a consequence of, interaction

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

described later (wherein gravity is considered igége in conventional terms in this latter case).
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In view of what has been presented thus far, therthherein does not support the existence of
gravitons, and therefore neither supports graviemmediators of the gravitational interaction gi@vitational
waves as existing independent of electromagnetiesiaSimilarly, the theory herein does not suppbdtons
as the gauge boson mediators of the electromagng&tiaction. Wherein, overall, the present uxifield
theory neither supports "gauge bosons" as the fraggers of interactions nor the standard modetiHfe most
part. In response, the unification herein proptsasthe gravitational and electromagnetic comptsef the
unified field together mediate gravitational andattomagnetic interactions (etc.) in a unified mearoy way

of virtual particles as described before, and, nsoréater.

CHARGED PARTICLE PROPAGATION AND INTERACTION:

Now, consider that a propagating electrically cldrgarticle has an intrinsic spin (S) which is raid
through the elliptical virtual particle paths whichly partially reflect around the axis in the paof symmetry
which separates the top and bottom sides as shmvengdropagating negatively charged particle inres
(23A), (23B), and (23C), and for a positively chedigpropagating particle in figures (24A), (24B) 48dC).

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

FIG. 23C
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Top view

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

FIG. 24C

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

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

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

certain interactions.
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FIG. 26A FIG. 26B

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

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

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

Here, as different portions of the example virfpatticle
path rotate in opposite directions as shown inreg@7A),
nevertheless, the bent condition of a more bemadir
particle path is maintained where such rotatiomeebeach
other out as shown by the curved arrows in fig@i&By.

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 that the particles in figures 28-31 are sheearated. Thus, one must conceptually reposition
each orthogonal set of extranuclear spins shovendashed oval while keeping them aligned as thegathat
the origins of the spin vectors in an oval are atabutting with the origins of the orthogonal sehuclear

spins shown in the dashed rectangle of the othevaet charged particle for proper alignments. cAlsote that
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the vertical component of (q) is effective in bptrallel and antiparallel propagating cases. Euntiore, note
that the following examples of propagating eleetificcharged particle interaction also includeaaition or
repulsion according to the microscopic charge, mes$ magnetic spin vectors of the respectively bent
virtual particle paths of the extranuclear fieldagbropagating electrically charged particle with huclear
region of the opposing propagating charged partide in particular, during juxtaposed propagatimarged
particle interaction, so as to account for ele@nd respective gravitational interaction accorlyingvVherein,
in figures 28-31, the less bent virtual particléhgaare shown separated from, and adjacent to,rdspective
more bent virtual particle paths. Moreover, nbig two equivalently arranged positively chargeappgating

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

FIG. 28
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Figure (29) shows how the microscopic magnetic spuotor component (B) of a more bent virtual
particle path (dashed oval) of the right hand scsile of the upright negatively charged particlepagating
on the bottom is aligned parallel to the microscapagnetic spin vector component,(Bof the coupling
virtual particle path of the right hand screw sil¢he “nuclear region” (dashed rectangle) of theght
negatively charged particle propagating antiparalhethe top, thus causing magnetic repulsion. téNlat the
spins of the propagating charged particles showigures (29) and (31), which include antiparaittedss
components which attempt to turn the particles dpare considered to especially disclose thethag could

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

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

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

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

electrically charged particle which is propagatamgiparallel on the top, thus causing magneti@aetion.



Page 92 of 135

Here, the microscopic magnetic spin vector compb(&g) of the more bent

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

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

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

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

Conventionally it has been difficult to detect andasure the parameters of particles thought to
govern the internal structure of matter, e.g., wue confinement of "quarks (the existence ofclltthe
present theory does not support),” etc. Heremtleory of unification reuses the same paraméters
"everything" for structure, function, and simpligisuch that virtual particles constitute the ingdrstructure of
mass-energy, and have an internal structure ardifunwhich is analogous to propagating electrnicelarged

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

Accordingly, "self interacting" virtual particle ges (which account for internal bonding) align in
agreement with their respectively interacting spotors so as to effectively produce the shapbetirtual
particle paths, and consequentially the shapestditec or propagating particle as a whole. In \Wldase,
virtual particles on the top and bottom sides afaterely and positively charged particles are coased to self
interact with virtual particles on the same sideAay of the respective right-right and left-leftraaspin vector
interactions, such that parallel microscopic chang@é mass spin vector interactions are attracind,
antiparallel microscopic magnetic spin vector iat#ions are attractive, etc. This is becausealiparticles
are also considered, in their own way, to compageand 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 their opposing sides in self interaction by wéyespective right-right and left-left hand spiector
interactions. Figure (32A) shows the virtual paes posited for the front side of example virtpaiticle paths

on the top and bottom sides in the nuclear regforegative and positive electrically charged p&tc
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Right hand screw . Left hand screw
virtual particle : B virtual particle on
on the top right R the top left
hand screw L hand screw
virtual particle : virtual particle
path propagating m m path propagating
out of the page R 1 S,S L out of the page
Bm |
R | L
L B ! R
Left hand screw ol R Right hand
virtual particle m screw virtual
on the bottom m L S,S particle
left hand screw : L on the bottom
virtual particle right hand screw
path propagating virtual particle
out of the page ! B path propagating
: SS “a out of the page
Virtual particles of top and Virtual particles of top and
bottom example virtual bottom example virtual
particle paths on the front side particle paths on the front side in
in the nuclear region of a the nuclear region of a
negative particle positive particle

FIG. 32A

However, as shown in figure (32A), virtual partelgave microscopic magnetic spin vectorg)(®hich
are aligned according to the screw (charge) optrécle in which they are comprised by switchirand rules
(as with magnetic moments). Wherein, a right hserédw virtual particle in a negatively charged géatand a

right hand screw virtual particle in a positivelyacged particle have oppositely aligned microscopagnetic
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spin vectors (B) when their intrinsic spins are aligned paralégld similarly for the left hand screw virtual

particles.

For example, as described for propagating chargett|e interaction before, "real" propagating
electrically charged particles of, for example, ogife electric charge which are propagating in Ipenaith
parallel intrinsic spins would have electric attiaic based on virtual particles on less bent virpazaticle paths
which are propagating with "antiparallel" micros@momagnetic spins. Yet, conversely, the virtuatipkes
would also magnetically repel because of the mer# tirtual particle paths on which the virtual pedes are
propagating in the extranuclear region of one efrémal propagating particles relative to the virpaticle
paths in the nuclear region of the other real pgagiag particle during interaction. Wherein, a mbent
virtual particle path relatively inverts the intetiag virtual particles, and causes repelling gatahicroscopic
magnetic spins which would otherwise be antiparalte cause magnetic attraction. In which case, th
differences in the microscopic magnetic spins efuintual particles of the same spin in oppositewsc

particles (i.e., here, in oppositely electricalhacged propagating particles) are accounted farrdowgly.

Still, virtual particles from charged particles whimediate electromagnetic and gravitational imtsoa
(as described before) are considered to attragpmi analogous to the way propagating electricaigrged
particles attract or repel during interaction. Whvirtual particles bonded in a band in a paatiel.g., bonded
in a band of virtual particles in a system of oppgsides as in the nuclear region of a statictetadly
charged particle, are also considered to interzaiiogous to the way propagating electrically chdngarticles
interact, but in a way in which they change in spgi€increasing vertically and horizontally in anteard
manner from the center) and rotate (increasinpenéss massive, or more decelerated, rotationattebn in
an outward manner from the center) as shown indi¢g82B). Wherein, such bonding occurs in order to

maximize attraction and minimize repulsion in ceomgtion with the bends in their "virtual-virtual” gele
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paths (which function analogous to the more ansl besit virtual particle paths of interacting progiatg

electrically charged particles described befota)steffectively contributing to the shape of thédiad field.

Lm
m m
m m
L L
m Top side m
m Bottom side m
R R
m m
m m

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

FIG. 32B



Page 97 of 135

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

1.6162x10~ 3°

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

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

= speed (c), which, given direction, representauasiational velocity. In which case, (h), i.enyeduced
Planck constant @@ncr), is applied herein in a context in which iates to the geometry of the virtual particle
paths of the unified field, such that*2.6162x10 (i.e., 2t r) is "unreduced" Planck length when
r=1.6162x10", and is applied such that*a.6162x10> (unreduced Planck length)/5.3911¢4@Planck
time)=1.8835x18’ m/s, which, herein, is the superluminal velocitwistual particles propagating over virtual

particle paths.

ELECTROMAGNETIC FIELD QUANTUM ("MASSLESS" PARTICLES

Consider that an "electromagnetic field quantungdpices a conventional alternating electromagnetic
field comprising an alternating electric fielda)Ealigned along the (y) axis which is perpendictitathe axis
around which the top and bottom sides reflect englane of symmetry which separates the top andrnot
sides, and perpendicular to the direction of prapiag as shown in the perspective views in figs33\) and
(33B). Furthermore, consider that an electromagtield quantum also produces a conventional a#ting
magnetic field (R), perpendicularly, which is generated as the alrparticle paths helically propagate left and
right, and which is also aligned along the (z) gagpendicular to the axis around which the top laottbm
sides reflect in the plane of symmetry which sefesréhe top and bottom sides, and perpendiculdreto

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

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

paths of the quantum (or equivalently an electiyoatharged particle) so that they follow an ellgati trajectory.



Matter quantum

FIG. 34A
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Antimatter quantum

FIG. 34B
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Matter quantum Antimatter quantum

FIG. 35A FIG. 35B

It is also worth noting here that a matter quanisiconsidered to be emitted, for example, by aateda, and
an antimatter quantum is considered to be emitbecgxample, by a positron, and it will be showtetehow an

antimatter quantum can interact in a manner whsaquivalent to a matter 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 fqfuantum (or an electrically charged partitiaye on
another particle upon interaction. In figure (36),example, consider that the right and left haakw 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 pargpaths 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 eltgity helical top and bottom sides of a propagaélegtron

along the direction of the propagating quantum ¢lhs propagating into the page). Here, consiadatr the
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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 wiglspect to annihilation and pair production underhtbading

"particle transmutation and generation").



Page 102 of 135

Direction of
electron l Lm

Bm

acceleration is into
the page

R (side)
Static electron

L (side)

Left side (dashed circle)

e

Spin vectors of
the top right side
(solid circle)

A matter quantum
propagating into the
page

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

top right side are shown)

FIG. 3¢
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MAGNETIC INTERACTION:

Now, certain longstanding questions about magfiietlids can be addressed by examining the internal
structure of the unified fields of static electtigaharged particles as presented herein, e.g.¢céimclusion that
the existence of magnetic monopoles is not suppdayehe present theory can be made. Wherein, in a
description of a magnetic field produced by maghet®in, consider that the more bent virtual perfaths
from the top side of each of a number of electfmapagating in the north pole of one magnet, aedibre
bent virtual particle paths from the bottom sideath of a number of electrons propagating in tlghspole of
an opposing magnet, respectively extend out toymedhe virtual particle paths of the static maigniezld
between the north and south poles of two magratechich case, the more bent virtual particle paths
electrons which are propagating in parallel withatlal intrinsic spins in orbitals magnetically émact
attractively with electrons which are propagatingparallel with parallel intrinsic spins in orbgah the
opposing magnet as shown for the interaction oftnpole electrons with south pole electrons intey(87).
Consequentially, in two such magnets, electrorltals of protons in one magnet would be maga#yic
accelerated in an attractive manner towards pamtbpagating electrons in orbitals of protonsha bpposing

magnet, such that the atoms in the opposing magmetierials would accelerate towards each other.
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South pole
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[ /i\} : B L Z/ ANY
L L North pole
Electrons in orbitals Electrons in orbitals
propagating into the propagating out of the
page page

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

FIG. 37

Figure (38A) shows the magnetic field produced leetwvtwo magnets by the right and left hand
screw sides of certain more bent virtual parti@dép extending out from electrons comprised inoihygosing
magnets. While, figure (38A) also shows how tiréuail particle paths of the magnetic field woultenact
with the top and bottom sides of negatively andtp@ty charged particles which are propagating afuthe
page while propagating in, and perpendicular te,miagnetic field such that the top and bottom sides
accelerated in a respectively curved path. Whetkenegatively and positively charged particles to the

right and left (as shown looking into the pageigife 38A) for a negatively and positively chargedpagating
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particle, respectively, due to the repulsion aichetion, respectively, of, in particular, the nuscopic
magnetic spin vector componentsyBof the curved portions of the more bent extragaiclirtual particle
paths of the opposing magnets on the nuclear ndopss magnetic spin vector componentgBf the
negatively and positively charged propagating pkati(i.e., the propagating negatively and poditive
electrically charged particles are accelerateddirection which is perpendicular to the directafrthe

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

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

’

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

FIG. 38B

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

clearly understood.
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NUCLEAR INTERACTION:

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

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

Bm I/l . }\\ Bm
I’ )
AN L
m m

m m
q Q @ q
NN KA
Bm \‘ II, Bm

Proton

FIG. 39

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

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

repulsive, or neutral alignment (internal bonding).

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

upon interaction for a proton-electron bond infibrenation of a neutron as shown by the curved asriow
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figure (41A), for example, for the microscopic matiao and mass spin vectors rotating around theasoapic

electric spin vector axes for the given exampleuirparticle paths. Accordingly, note how theedetated

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

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

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

proton

electron

(neutron)

After

FIG. 41B

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

vectors (B, are aligned antiparallel and attract.
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However, microscopic spin vectors of the virtuattigée paths of a proton are considered to rotate
around the orthogonal rotational axes upon inteyac¢h the formation a proton-neutron bond as showthe
curved arrows in figure (42A), for example, for tnéroscopic magnetic and mass spin vectors r@garound

the microscopic electric spin vector axes for thveig example virtual particle paths.
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In the case of the proton-neutron bond, the spatove of the newly bonded proton are considered to
rotate to a less massive alignment such thatfacgfthe total mass of the nuclearly bonded praiadh
neutron decreases so as to produce a mass défbetein, in respectively interacting virtual paleic
paths positioned diagonally, the microscopic eiedpin vectors (q) align parallel and thus attrtoe
mass spin vectors (m) align antiparallel and tleygel, and the microscopic magnetic spin vect@y) (B
align antiparallel and thus attract.

Thus, the unified theory herein depicts the physim@aning of mass defect and binding energy.

Note that for the proton-neutron bond, microsc@pin vector alignments are equivalent to the

alignments of the microscopic spin vectors in exdidear interaction for electromagnetic repulsiod a
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gravitational "attraction" (which, in the lattersgg attempts to turn the particle around) for pkesi of the same
electric charge when the repelled particle is pgapiag away from the repulsive source as desciiitvefigure
(21). This is considered the preferred alignmérstuch particles in both cases, such that in tise ch nuclear
bonding, this alignment of the microscopic spinteexrepresents the electromagnetic attractiortlzad
gravitational "repulsion” of nucleons, i.e., in tlagter case, a form of mass repulsion or "antigyawhich,
along with the other cases of mass repulsion desgtierein, addresses the essence of the longsgasdue in

physics questioning the existence of the propdrgntigravity.

In this train of thought, the properties of thefigd field, which include both attractive and regué
aspects, need to be considered (in accordancelveitbehavior of the functions of the unified figldtentials)
when accounting for dark energy and dark mattezcafdingly, consider a supermassive black holehiciva
significant amount of less bent virtual particleéhzaof the top and bottom sides from a supermassack hole
are concentrated along the event horizon, accretigm and beyond. Wherein, the attractive andlsige
aspects of the black hole, and their net outcoe cbange as the spin vectors rotate with chamgee ibends
of the respective virtual particle paths of thecklaole. (Note here how the consumption of massgnby,
and the expulsion of mass-energy from, a black batechange the geometry, e.g., the more and é&ds b

geometry, of a black hole, and therefore changédéhavior of a black hole accordingly.)

In effect, the electromagnetic and gravitationahponents of the virtual particle paths of the tod a
bottom sides of the black hole would present fomesrdinary matter (comprising positively and negdy
charged ordinary matter) including an electromaigrfetce by virtue of the electromagnetic componsaithe
unified field, and also a gravitational force bytue of the gravitational component, thus enabéing
supermassive black hole to, for example, maintayalaxy. While still, however, it is consideredtfa black

hole can have both gravitational and electromagratraction and repulsion on another black hojsedding
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upon the spin vectors of their respective virtuatigle paths. In which case, the repulsive irdgoa between

black holes as such needs to be considered whenraaug for the expansion of the universe, etc.

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

and realignments of the spin vectors of the deatddrproton.

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

for a respective orbital portion (as described nsardater).

Now, the energy of an electron antineutrino whhssociated with the formation of a neutron can be
related to the acceleration ("compression”) ofutthdied field of the bonded electron, and to thera more
massive condition which is created due to changés spin vector alignments and the redistributidrts
respective virtual particle paths to an overall emdense condition. Wherein, when a neutron deicay=
process of beta decay, the proton and electronaepand the compressed unified field of the ebect
recovers to a respectively less compressed conditiowhich case, it is considered that the enefghe

electron antineutrino which is associated with lukteay corresponds to the release of the energgdsito the
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compressed unified field of the electron upon saam of the electron from the proton. Then, thereeutrino
is produced from the resulting "accelerated" betdige due to such changes (refer to the desoripf

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

ATOMS AND MOLECULES

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

theory shows how this is the case.

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

pictorial purposes.)
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%

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

FIG. (43)

Figures (44A) and (44B) show the nucleonic bondimthe (x-y) plane of a few nuclei in agreement
with the Pauli exclusion principle. In particular,figure (44B), notice how, according to up arova
alignments, there is no net intrinsic spin in tewhprotons or electrons, and there is no net magnement

in terms of protons or electrons, and also notieeréspective quadrupole configuration of the prsto
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FIG. 44A
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(1s) and (2s) orbital
proton pairs (blue) along
, the (x') and (y') axes,
(v) respectively.

et

Elliptically elongated
along the (y) axis

FIG. 44B

Up proton (Ly directed out
of the page)

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

Down proton (ly directed
into the page)

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

electron
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Orbital proton and neutron positions are cosrgd not only to be influenced by bond alignmelits,
are also considered to be influenced by nucleoripity, in which case the repulsion by a protorpastons,
and the neutral presence of a neutron (or neutemesgonsidered to affect proton positioning inrtheleus,
and thus affect respective orbital positional poétenergy. For example, in figure (44B) it imetered that
the (1s) orbital is formed first with the (1s) pyos along the (x') axis, and, subsequently, repuilsy the (1s)
protons affect the potential (and respective spictar angles) of the protons which attempt to ftme(2s)
orbital. In which case, repulsion rotates the sctors of the approaching protons, and they hattul
neutrons at a slightly greater distance from theerethan the (1s) protons (here, recall that nsioopic spin
vector alignments of a nuclearly bonded proton meutron can be equivalent to the microscopic spaotor
alignments, and the rotational directions thereb&lectromagnetic repulsion as described for gget, such
that, here, electromagnetic repulsion and nucleading can work together). Consequentially, aiptatally
shaped octet of nucleons is formed. In result(2s¢ protons along the (y') axis have slightlyagee positional
potential energy than the (1s) orbital protonsrédetes to their spin vector angles, virtual pétath
distributions, position relative to the centerloé hucleus, etc.), and thus fill after the (1s)tatiprotons.

Then, certain (p) orbital protons and neutrons fémenext octet in the (x-y) plane, etc.

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

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

T

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

T Repulsive force proton

FIG. 45

With respect to figure (45), recall, still agaihat the microscopic spin vector alignments of dearty bonded
proton and neutron can be equivalent to the mioqscspin vector alignments (and rotational diracsi

thereof) of electromagnetic repulsion as describefigure (21). In this case, initially presembfons (solid
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black rectangle) repel new protons, and thus apreton bonds in an asymmetrically elliptical configtion,
such that the virtual particle paths of each ofrteely bonded protons experiences acceleration and
deceleration rotations on opposite sides due tolsem which corresponds to a decrease in masserside
(i.e., the top side in figure 45), and an increéasmass on the other (i.e., the bottom side inrBgib) as
exemplified by the more eccentric (p) orbital vatparticle paths on one side (less massive sidiegroton
in contrast to those of the less eccentric (s-ldwbjtal virtual particle paths on the other side(e massive
side) of the proton, respectively. This processsivalent to the process of acceleration andleest®n on
opposite sides of the nuclear region of a posiieblarged particle due to electromagnetic repulbpan

irregular distribution of positively charged paltis as described with respect to figure (18).

Figure (46) shows (z) axis nucleon positioning.
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(z) axis nucleon
positioning (shape per
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It is considered that in atoms with (z) axis nuoeahat nucleons along the
(z) axis establish certain terms which affect nolpositioning in the
nucleus, such that, for example, certain (d) orlbitading in the (x-y)

plane occurs along certain axes due to proton sepublnd neutral neutron

positioning of (d) orbital nucleons along the (zjsa

FIG. 46

Figure (47), shows the (z) axis nucleon bondin{pdf(d), and (f) orbital nucleons on one sideh#f ¢x-
y) plane, while the configuration of the (z) axibital protons on the two sides of the (x-y) plame considered
to symmetrically complement each other upon corgiedf a sub-shell. Wherein, as (s) and (p) ofbita
portions are constructed from the virtual partjgdehs of two protons in the (x-y) plane, certai) (6, etc.
orbital portions are constructed from tilted versi@f virtual particle paths of the same configora{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 ‘teg’ of orbital portions is considered to pertéinthe ability
of an electron to propagate in any orbital portigrswitching virtual particle paths where virtualrpcle paths

"combine.")
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o

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

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

one side of
the (x-y) plane

5,48

v W

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

one side
of the (x-y) plane

= proton

===  Proton side of neutron

° electron side of neutron

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

axes
plane.

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

d’,* and dy (d) orbitals.
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FIG. 48

It is considered that as atomic number increasés does the repulsion and respective orbital
eccentricity increase for newly bonded protons, anthe number of related nucleonic bonds incrdases
nucleons (i.e., as the number of sub-shell nucl@mreases) so to increases the eccentricity ofebelting
orbitals. While, the size of an orbital is consetéto increase as the positional potential enefgy orbital
increases according to its spin vector rotationgh(e less massive direction) due to field repulsiod the

number of related nucleonic bonds.

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

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

nucleons with such attributes.

Next, the unified field theory shows in figure (4PKow the Pauli exclusion principle is involved in
fine and hyperfine structure in a hydrogen atonguie (49A) shows a side view of one electron atgimen
time in the horizontal plane on the top or bottade ©f the (s) orbital formed by a single non-nachg bonded
proton (hydrogen atom). It is considered, for egkanas shown in figure (49A), that the right haedew
virtual particle paths (top side) of a first invetlow energy electron could couple with (and beebarated by)
the less bent bottom right hand screw side vipaaticle paths of the (s) orbital proton, such thatright hand
microscopic magnetic spins {Bof the electron are antiparallel with right hangtroscopic magnetic spins of
the proton, and such that the electron would ageilvith its magnetic moment (u) antiparallel vitie
magnetic field (B) which it generates while orbiting (fine structyrand antiparallel with the macroscopic
magnetic field (&) of the proton (hyperfine structure). While, &®wn in figure (49A) at another time, an
effectively upright high energy electron in the gaf®) orbital could oscillate with its left hand{tom side)
microscopic magnetic spins {Bantiparallel with left hand microscopic magned@ns of the more bent top
left hand screw side virtual particle paths of pneton, and oscillate with its magnetic momentganallel with
the magnetic field (B which it generates while orbiting (fine structyrand parallel with the macroscopic
magnetic field (&) of the proton (hyperfine structure). Whereire thore bent top left hand screw side virtual

particle paths of the proton are considered to emahigher positional potential energy in thisecas
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Upright electron propagating into the page
on a more bent orbital portion on the top left
hand screw side of an (s) orbital (shown in a
plane in a horizontally sectioned view).

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

Bo  Orbital magnetic field

ﬁ

A

L
v (dashed arrows)

T and L Virtual particle path

microscopic magnetic spirBnm

FIG. 49A

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

Electrons with microscopic

R H L > .
and magnetic spins (solid arrows)
i R 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).

Upright electron
propagating into the

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

combining of orbital virtual particle path portiofrem two protons.

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

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

1 Bo  Orbital magnetic field

A

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

L v R and magnetic moments (u)

v (dashed arrows)

T q ¢ Virtual particle path
an microscopic magnetic spiriy,

FIG. 49E
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Still yet another example of the present unifiedidfitheory showing how electrons behave in atoms is
illustrated in figure (50) which shows why electsanove outward from orbitals of lower to higher igosal
potential energy in atoms upon absorbing energheiin, figure (50) shows an electron oscillatinthws
left hand (bottom side) microscopic magnetic sgip)(@antiparallel with the left hand microscopic mapme
spin of a "somewhat more bent" virtual particlehpatt the top left hand screw side of a nuclearlgdexd
proton (lower portion of the drawing), and shows taspective spin vector alignments of a quanturmgu
absorption. Wherein, the quantum produces spitovectations in the electron so that the spin eecof the
electron rotate towards the alignment of the spictars of the "even more bent" virtual particlehpan an
orbital higher in positional potential energy, sulcat the electron then propagates on the resgeothital
higher in positional potential energy while aliggiwith the magnetic fields in its environment. {dlthat a

similar process would occur for elevating an elattin a hydrogen atom, i.e., a non-nuclearly borutetbn.)
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Inverted electron propagating into the
page with left hand microscopic
magnetic spin (B) of a bottom left P Ly
hand screw side "nuclear" virtual
particle path aligned antiparallel with
the microscopic magnetic spin{Bof
an "even more bent" extranuclear

virtual particle path on an orbital B
portion of greater positional potentia] ™y
energy on the top left hand screw side — Bm (proton)

of the nuclearly bonded proton.
Electron (u)

(dashed arrow)
Top left hand

Inverted electron propagating into the screw side
page with left hand microscopic
magnetic spin (B) of a bottom left / q
hand screw side "nuclear" virtual \

particle path aligned antiparallel with —_— Bm
the microscopic magnetic spin{Bof

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

¢\ Bm (proton)

Electron (u)
(dashed arrow)

Top left hand
screw side

Bm

Right hand screw side (dashed
Spin vectors circle)

of left hand

screw side

A matter quantum
propagating into the
page

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

FIG. 50
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Next, the combinability (phase) of the virtual peéd paths of molecularly bonded protons is
considered to occur according to their respectpie gector directions and effective interactionsluraling
electric repulsion by their respectively less amaterbent virtual particle paths with respectiveiyalved
electrically charged particles. Figures (51A) (togw) and (51B) (side view) show sigma and pi noalar
bonding orbital portions due to electrons on respely resulting virtual particle paths (in agreamean

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

|
G5

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

P DI

D e ()

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

FIG. 51B
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PARTICLE TRANSMUTATION AND GENERATION:

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

presented herein.

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

interacting) with translational velocity (c).

It is considered that in another type of accelemgtthat a neutral particle can produce two pasicf
opposite intrinsic spin and opposite electric ckakdpile conserving electric charge, etc. as shawfigure

(52). Wherein, for example, the top and bottomsiafean effectively electrically neutral gamma cayld,
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upon deceleration, open so as to produce an efecdtravhich case the top and bottom sides of thetedn thus
produced would split such that one portion wouil diver so as to produce a positron of the oppasitansic
spin and opposite electric charge, and the otheropmowould continue in the form of an electronimshe case
of pair production. Note that it is consideredt thanatter quantum differs from an antimatter quamt
according to their different top and bottom screxations, different top and bottom microscopic netgnspin
(Bm) directions, etc., similar to how a negatively anplositively electrically charged particle diffddowever,
it is considered that an antimatter quantum camaatmanner which is equivalent to that of a majteantum
by the top and bottom sides flipping over, for epgnupon being absorbed by an electron. Heregmiesless,
the production of oppositely charged particlesl(iding the production of matter and antimatter)riran

electrically neutral particle can be more profoynahderstood by such a process.
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FIG. 52

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

sides which are almost totally reflected togetleeg.( as with an electromagnetic field quantum)which
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case, the top and bottom right and left hand scdise emitted particle would be the same as #régbe
which emitted it, yet with bands of virtual par&ggbaths with spin vectors of different alignmemtda
eccentricity) such that the emitted particle woltédve neither an effective nuclear region nor aectiffe 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 particle evasidered to
be analogous to those of an accelerated elecyricladirged particle as stated above. While, in etdryet
another type of acceleration, the forwardly dirdgbattern of electromagnetic radiation from a reigtically
accelerated electron in a synchrotron is considirdée produced by the virtual particles on théuwal particle
paths of the forwardly aligned and somewhat refiét¢bp and bottom sides of the respectively acatddr
electron as the electron follows a helical courbdeneffectively propagating forward in the maguodteld of

the synchrotron.

CONCLUSION:

In conclusion, one unifying general function fourafied field has been provided with the
application of Planck units which not only unifiak of the conventional fields and respective fardeut also
unifies mass-energy and electric charge with "sjpimeg" and includes quantum field theory and relgtias
well. Accordingly, the unifying principles wer@palied in a description of the geometry (includintgrnal
structure) and functionality of certain aspectshef unified field including the geometry and fuociality of

electromagnetic, gravitational, and nuclear inteoac the geometry and functionality of Lorentz
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transformations, and the structure and functioelementary particles (including antiparticles),nasp
molecules, and bodies of astronomical dimensiolmsbroadening, the resulting unified field theq@rpposes

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

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



