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Abstract:

To date, a unification is needed with the applaabf Planck units which unifies
not only the force of Newtonian gravity with theeiromagnetic force and the strong and
weak nuclear forces, but also one which includestium field theory and relativity.
Herein, a unification as such is accomplished iictvithe mathematical terms of the
conventional fields and the corresponding forcesuaified into one general function in
Planck units, and the geometry (including intestalcture) and functionality of certain
aspects of the respective unified field construthedefrom are described. Accordingly, the
geometry and functionality of the unified field aeplied for describing certain aspects of
electromagnetic, gravitational, and nuclear inteoacalong with certain aspects of
elementary patrticles (including antiparticles),ra$p molecules, and, at the macroscopic
scale, astronomical bodies, and the Universe asodewincluding dark matter and dark

energy).
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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 functbns
conventional relativistic spacetime. Wherein,tfiexjuation (1A), which was designed especiallytier

purposes of the theory herein, is rewritten asreege exponential function which has the form shamvn

equation (1B):

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

1 1
—MEX+—m,tY
f=z=ie[N 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, substitutingh— and T for (x) and (y), respectively, in equation (1B)uks in
q

the following more specific function:
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! . Eq. (2)
Here, (q) is charge, (v) is velocity, (r) is radigm) is mass,na 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:

d . 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,)  (@L875540 *°C)
(M) _ (2176540 °kg) _
@) (1875540 )

1

(M) (2176540 *kg)

2z(qer) 2z (mer)

h, h

Wherein, as shown by figures (1A) and (1B) as follows:
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\ 18 \ 35
272176510 °kg) (1875540_ C) (1.616240_ m) (1616200 )
. 27 (qer) _ (2176%10 %kg) (5.391¥10 *'s) »
\ 18,
q (161610 *m)? (217610 %kg) (1'875540_ ©) (5.391K10 *s)
(2176510 °kg)

(539110 *“s)?

FIG. 1A

35
) LEL020 M) ) o1 6r10%m)

27(2.176510 -
_ 2z(mer) _ (5.391K10 “s) N
h (1L.616X10 *m)* (2176510 %kg)(5.391K10 *s)
(5.391K10 *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 tesmatio, and, as will be shown later, the ratilh b& useful

for constructing an expression for theoretical aodventional electromagnetic potentials, etc.

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

+ +
%T’h Z;L(qcr) +%n2 Zﬂr(]rmr)
q
f = iJ Eq. (3A)
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and rewriting it as Eq. (3B)

+
inlizﬁ(qcr) %nz Zﬂﬁmcr)l
+ N hq +
= e Eq. (3B)

and then reflecting the (x) variable (which relatesharge) while treating (c) and 12N constants, such that

inz*iZn(mcr)

f:J_r ci*In[inl*27[(O|r)}*ie[N h 1
N hq

Finally, equation (4A) is produced as follows ugaking one partial derivative by keeping the expuiad

portion of the function which relates to the (yyiaale (mass) constant:

f (X y)s ————* . 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, and candb&ted to the conventional strong, weak, electroraaig, and
gravitational fields. Note that the forgoing refien of the function, and the subsequent pargaivative
thereof, is considered to be a mathematical reptagen of an important physical aspect of the ltdoiry

trajectory of the flow of mass-energy in the urifigeld as will be indicative later.
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Equation (4A) can be applied to describe both thmal and conventional nuclear, electromagnetic,
and gravitational potentials. However, the essédifference between the function of equation (4Adl the

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

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

However, to the contrary, the exponential termpigli@d with the inverse function in the unifiedlfle
function herein, and thus is included in the dé&fom of not only the theoretical nuclear potentialf also
included in the definition of the theoretical elechagnetic and gravitational potentials (effectyveicluding
modified forms of Newtonian and Coulombic potersjalWherein, in the present theory, the exponktairen
only approaches a value of zero in expressionslémtromagnetic and gravitational potentials (ilee,
potential is not normalized for the nuclear regisnn convention). While, in physical terms, tkp@nential
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 spatsglest of the oscillatory trajectory of the flowroass-energy in

the unified field) as will be indicative more sada

Next, a generic theoretical unified field potentsahchieved by first taking the absolute valu¢ghef
function of equation (4A), and then taking the riagaof the function for convention as shown in atjon

(4B) below:



Page 7 of 154

+ inz*iZﬂ(mcr)
1 h¢ .+ |N h

N n,* 27(qr) B ' Eq. (4B)

Then, a theoretical unified field potential represeg a portion of the unified field is achieveddquation (4C)

by applying the following member functions from tlaenilies of functions in equation (4B)

i th xt N h
N n,*27(qr) !

+ 1n2*_2ﬂ(mcr)]

or

1 ny* 2z (mer)
th N h

1 hec
N n *27z(qr)

Eqg. (4C)

Note that the signs used for the families of fumasiin equation (4A) pertain to the signs on thesaxhich
relate to the functions, while the sign of the fiimie as a whole in equation (4C) relates to thedfion of

potential in conventional terms.
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Next, the value of the theoretical unified fieldguatial function in equation (4C) approximately atyu

1.
EC when 1/N is considered equal to one, aprand B=0, such that

B z“O*Z;r(mcr)} 3
f = ﬁ* h ~ 102
~ 4z (qr) 2
or
h wr(rm)] -
C h 2
= ~ —C
~ 4r(qr) 27 Eq. (4D)

Wherein, equation (4D) is considered to represaattalf of one portion of the unified field potexttiunctions

when n~=2 and B=0, as will be elaborated upon later.

2zqcr - 2zmer q m h,
Now, since = ~1l then— = —
h h h, h q

. Wherein, after taking the gradient of
equation (4D), breaking the result down into pedieular vector components, and then substitutingfor
m

— in one component, equation (4D) can be made imptateon (5A) in terms of the sum of the squarethef

electromagnetic (electric charge) and gravitatigness) gradient components of the respectiveathffeld

gradient of the given portion of the unified fi¢ldhen n~2 and »~=0):
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1 hqc

V2 ~ 4n(ar?) V2 ~ 4z(m?) ~dr(ar’)

Eq. (5A)

or, according to the Pythagorean theorem, onedfdlfe negative of the gradient (i.e., one halfh&f negative

of the negative gradient) of the respective unifieltl portion can be written in equation (5B) as:

2 2
~ Oz (mer) ~~ Om(mer)
Sl — . . 1 hqC h 1 “he h
—V(D (unifiedfield gradientportion) = e —_— % -

+
~ 2 \E ~ 4z (qr?) \E ~ 4z (mr?)

_ |:w_071' mer } ~ |:z_071' mer }
th * h KTq * h

e = e . Wherein,K_ is a theoretical
2z(qr) r

Here (V) is gradient, and? =

precursor to the conventional electrostatic corstan as will be described more so later.

The theoretical gravitational gradient componerthefunified field can be related to, for examfie,

conventional Newtonian gravitational potential. &#in, in terms of the respective theoretical gediinal
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2
potential, re ~ 3¢ when

1.616210~ 3°

~ 0z (mer)
-8 - 35 T34 h
h = 2zmer ~ 27 (2176510 ) (1.6162x10 ) = 6.625810 ~ , such thate ~1 and

5.3911x10~ 44

lz_Oﬂ'(mcr)l
h
the units ine cancel, in which case the exponential term cadrbpped, and such that

“he “2amer 1,
~ EC . Also, figure (2A) shows the production of appgroately one half of the

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

_1 m hc
conventional gravitational potential, i.e%, EGT * — , after the cancellation of certain units in—4 ()
r ~ 4r(mr

(while neglecting the sign).

e _Ggtrtrem @ (W) (o) 1 (9
sarm) T (97 @ (orm (gt (m) 2 (m

FIG. 2A

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

6.6x10 **, using Planck units as shown below:
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o (,)° (1.6162x10 *)°
T (kg)(8)? (MB)(t,)? (21765x10 ®)(5.3911x10 )’

=6.6738x10**

Similarly, the theoretical electromagnetic gradiehthe unified field can be related to, for exaepl
the conventional Coulombic potential. Whereinggnivalent argument for the terms of the respective

_ ~ Oz (mer)
hqc . h 1 9

€ ~ ¢ when R=h=2wmcr,
~ 47r(qr) 2

theoretical electromagnetic potential can be madehich

[z_Oﬁ(mcr)l
h
such thate ~ 1, in which case the exponential term can be dropped such that

“hyc “he “2mmetr 1, -~ hye
= = ~ —C | Wherein,
~4z(qr) ~4z(mr) ~4z(mr) 2 ~ 4z (ar)

h

[H_OH(WF)
*e is considered the

theoretical electromagnetic potential counterpathe theoretical gravitational potential showndoef

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

“hc
a(ar) into the units of conventional Coulombic potentiatluding the units of the conventional
~ 4x(qr

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

: : = 9 : o L
the conventional electrostatic potential, i&., E Kc * —, after the cancellation of certain units whileiag
r

(Clp) (©)
applying the following charge to mass ratjioc_ which has the uni (and also while neglecting the
(m,) ko)

sign):



Page 12 of 154

(%) (PN
hc—— ™~z VY
m) _ he tkg) ékg)m © ©
@, (a,)
~r4; — - =4
(i) m,) (m, ()

= LN O 1 ©
@) (y209 © © © M 2°Mm
m)@wwmm

FIG. 2B

1 q N th
Now, substituting® — K — for

~ 4 (qr)

in equation (4D) provides for a different expressor
theoretical unified field potential:

1
R —02
~ r 2
which can be rewritten as Eq. (6)
~ Oz (mcr)
-1 h _
f:~_2KT(CI)* ~ =c”.

Eqg. (6)

Here, equation (6) is considered to be anotheremgwn which represents one half of the given pomif the
theoretical unified field potential. While, a wiegbortion of theoretical unified field potentiallfen n~2 and

n,~0) is achieved by adding two equivalent portiontgheffunction from equation (6) as shown in equatio
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(7A) as follows:

-1 e 1 e

V(wholeunifiedfield potential portion): g 2 KT (q) * r + - 2 KT (q) * [ ~
~Ox(mer)
h
_ e —aD
1K (@ F=———="Ic
Eq. (7A)
or
~ 0z (mer) Oz (mer)
h h

A T - € — 12

V(wholeunifiedfield potential portion)z KT (E + E) * r ~ KT (q) * r ~ ]-C .

-1 e 1 e
Now, — G (m)* = K (g * since re
~ 2 GT ~ 2 T o~ 4ﬂ'(rﬂ’)
~ Oz (mer)
) [oﬂtmc) h
h.c h - 1
o 12 €
- e ~ ~¢" suchthat ——= Gy (M * ———— can be substituted for one portion
~ 4z(qr) 2 ~ 2 r

(addend) in equation (7A). In which case, a ddferexpression for a whole portion of theoretiaafiad field
potential is formulated in equation (7B) by the iidd of theoretical electromagnetic and gravitaib

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

Vv

B P
(wholeunifiedfield potentialportion) 2 T (q)

r

~ 0z (mer)
h

1K, (@ r e
:

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

While when (n) =1 and (n) =1, then:

+
|
22
=l
p
3
*
o
Q

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

~ 2z (mer)
h

2K (@)
r

Eg. (7C)

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

achieved similarly.

"1 h,c 1. m
Next, returning to gradients, upon substituti®g— KT &2 for and ~ —GT —

2 'r ~ 4r(qr?) 2 'r?
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“he P _ he
or —— -, 5. inthe components in equation (5A), and upon swiisty ~ —
~ 4z(mr?) P quation (54). and upon sulbslg = 5 Br 2 7L an(gr)) "

the respective sum in equation (5A), another exgwess provided in equation (8A) for the squar®@né half

of the total gradient of the given unified fieldrpon for when p=2 and B~0:

{N_Oﬂ' mer } 2 [z_Oﬂ mer } 2 [4(_)—O;rhmcr } ’
- . h - 1 % € h « €
5@ |+ st <| SKe@r

While the square of a whole unified field gradiehtl given portion of the unified field in relategrms is
considered to be formulated by adding two equivtadeadients in the addend squares of the gradigmtibns

from equation (8A) as follows:

- e
1Kt (9)*

_Oﬂ(rmr)l

2
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such that

O
—
3
*
Q
H
~
4
2
*
N

1 -
— Ky (@ ————— | + — —
z\/g T r2 ~\/> I'2 r y

Eqg. (8B)

and the negative of the whole gradient (i.e., thgative of the whole negative gradient) of the gipertion of

the unified field can be written as

Eg. (8C)

Here, the addition of two equivalent functions guation (8B) involves the vector addition of twarfpans 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, 7D, and 7E. Furthermore, nbtd an
equation for the square of the whole gradient givan portion of the unified field for when,jrand () are

any of their other complementary values can alsadbéeved similarly.
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Nevertheless, the theoretical total potential sfadic elementary particle can be considered to be

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

1- 1_
V(staticparticletotal potential) — 4* ZV =4* n_l KT (q) * + n_l KT (q) * +
ny*~ 27 (mer) ny*~ 27 (mer) |
1 ' 1 “ K. (q)
__K (q)* +__K (q)* +lll N].;
" ! N ! r r
Eq. (9A) )
wherein,

~ K 1 ~ K . 1 K
4 rT(q)* roﬂ(m)}_S IrT(Q) {“”“‘“”}zl Tr(q)

h h
e e

or

42 K@) o~ K@), Ke(9)
r r r

Eqg. (9B)

In the summation hereinbefore, (V) is potential] &m) and () are the same complementary pair for a pair of
terms inside parentheses, whilg)(@oes fron=2 to~=1 as (n) goes fron=0 to~1 sequentially from one

parenthetical term to the next in the summation.
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While furthermore, the theoretical total potentidlh system (e.g., a system of bonded nucleons) can

be considered to be arrived at by the following swation shown in equation (9C):

I ny*~ 2z (mer) ny*~ 2z (mer) i
1 " 1 "
_ _ e
V(systentotal potential) — Z 4*V =4* | — KT (q) * +— KT (q) e |4+ |+
n n r
ny*~ 2z (mer) ny*~ 27 (mer) ]
1 " 1 "
_ - e
A — Ke(Q)* + =K (@) [+eu+enn
1 h r
Eq. (9C)

Wherein, in the summation shown in equation (943), &énd () are the same complementary pair for a pair of
terms inside parentheses, ang) @oes fron=2 to=1 as (1) goes fron=0 to~1 sequentially from one
parenthetical term to the next in the bracketeghs$gfone quarter particle potentials). In whichecdere, the

term 1/Nis excluded since it is considered to cancel insthemation of whole particles.

Moreover, the negative of the negative gradiengmaing out from an elementary particle or a system

of particles can be written as:

_ __ aQ" a@ ~ a¢ A
V¢Y(systeml)_ (&I +EJ +Ekj Eq. (10A)

and the respective Laplacian can be written as:
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0 0° 0
Vip, = + + Eg. (11
(pY (axz ayz 522j¢ q( )

In which casey is gradient andy/? is the Laplacian such that in both cases

n,* 2z (mer)
h

_ 1 e
Py= 8;2 KT (@* f in which case 1<®2, and, correspondingly, 13¥0; or,
1
[1n2*_27r(mcr)}
2 h
rT
- 1 2 * e . . .
relativistically, @y = 8n_z T KT (a) ] , iIn which case 1<&2, and, correspondingly,

1

1>n,>0 (wherein the relativistic version of the functiwill be derived later as pertains to equation JL15A

Note that when using charge in a gradient or ad@ah related equation herein, one must use

"charge" in the following form:

Wherein, G (Q; * g, )= K~ (Q- * g~) when using the form of charge shown above (suah@Zqy).
T c\c Y

This form of charge is needed because (1/q) andhtarge to mass ratio in the denominatoKgf in the

potential (p) is not squared upon taking the gradient or th@daan (which, for example, is unlike the process

involved in the formulation of equation 13 showtel



Page 20 of 154

Also, note that the manner in which force is oladifrom the negative of the gradient in equation
(10A) is different from the manner in which forae® obtained from equations (12B), (13), and (h4hat the
mass (or charge) and the exponential term are edyar the denominator) in the formation of foroe f
equations (12B), (13), and (14) unlike in equatib®A). Thus, the negative of the gradient of emumea10A)
and the Laplacian of equation (11) need to be plidd by not only a mass (or a charge) term, bad al
multiplied by a complementary exponential termdmf (my) and (¢) in order to achieve their respective
results as, for example, shown (in relativistiaripifor a force derived from a gradient below (imtrast to the

squaring process by which force is derived for équal3):

Z
o)
3
X_
<
>
2

Grmm)

r g

Eq. (10B)

Wherein, more generally,V o, * Qr * (1/e!",#™ " h=forcq,, Eq. (10C)
Py
such that
grM+ * (1/e",Z e =forcq, | Eg. (10D)
&%
and

ErQr * (L/e!"# ™ =forceym. Eq. (10E)
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Note that the relativistic (¥4) factor, and the tigiatic zero factors in the exponents, are destfilater
following figure 6D. Also, note that the form af@ations (10C), (10D), and (10E) above are the rgereral
of the two forms of equations for deriving forceglwiespect to equations (10C), (10D), and (10Eprddver,
refer to equations (16E), (16F), and (16G) fordbavation of the forgoing force equation (10B) airsd

respective functions.

Now, here, note how the form of the terms of a timteependent particle in quantum mechanics

support the form of the potential of the unifieeldi presented herein:

—i 27mex —i2zmer

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

Wherein, (A) can be a scalar amplitude, such foaexample, A=Ysk&mgh which pertains te ~Grm/r
(when the other mass of potential energy is pogiilat infinity) which, herein, is equivalenttoK+q/r; or

(A) can be a vector amplitude, e.g., E (electeddfivector), i.e.;Kcg/r?, which is the negative of the gradient
of the potential Kcg/rwhich herein relates to” Ktq/r which again, herein, is mathematically equinale

~ Gmlr.

Next, a general theoretical unified force equafb?zB) 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 (4C) as follows upon substitutin%n— Kt ? for
1

th

1
——___ inequation (4C) (wherein the derivative is deddtere as taking the second regular
N n, *27(qr)



Page 22 of 154

derivative of a first regular derivative):

{1n2*_2;z-(mcr)1

11 N h
f'= — =K (Q* -
N n, (CI) r rewritten Eq. (4C)
Duf :liK *D_ 1 1 n,*27(mer)
N, E@* r* e[N “h }

q(m,)

(ap)

wherein K is the remainder oK without the charge to mass rar{O* such that

11 ) 1
' 27 (mer) )2 Eq. (12A
N n 1(q.) *e[l 2()] q. (12A)

N h

a(my)

1 (ap)
Here, () in the numerator is rewritten and placed in theodeinator a{aj along with(r), m
P

1 ny*2z(mer)

in2*27z(mcr)}
. éN h 1 (q ) * e[N h
(the charge to mass ratio), a

} , such that —

q (my)

= U in the function

f=—— Kr a In which case, for the derivation of equatioBA),
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1

1 ny*27z(mer) 2 )
1 (qp) * ok e[N h ]
g (m,)

1l 11,
n ~u Nn

such that
) ) 2*[1nz*‘2ﬂ<mcr>ﬂ
NS Mot
Nn °r
or
[2{1%]}
N h
. 11 e
fr'= N Ko (gD * 2 = forcg, Eq. (12B)

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

1 ny* 27 (mer)

N . J] in the exponent cancel.

_ J o)

Then, with respect to the sum in equation (7@)','% —1KC(CI2) * (2 when (n) ~2 and

N
Jz *{1_27r(mcr)H
- N h

(n2) =0; and, with respect to the sum in equation (765‘,% N ZKC(CIZ) * (2 when

when h=zZmcr, such that the units %ﬁ [

(n) =1 and (n) =1.
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A theoretical electromagnetic force equation (IB)the unified field (i.e., a force equation whicdmn
be related to, in particular, the conventional etenagnetic force, e.g., at weak field and low edlg, and a
theoretical gravitational force equation (14) foe unified field (i.e., a force equation which danrelated to,
in particular, the conventional Newtonian gravitaal force, e.g., at weak field and low velociggn both be
produced from equation (12B), or can both be preduxry applying a similar second derivative pro¢essach
of the two halves of potential which produce themsaf equation (7B) as shown below (while 1/N issidered

equal to one):

1 e 1 e
V(Wholeunifiedfield potential portion): ~2 KT (q) * r + ~2 C-:‘T (@ * f ~

{_Oﬂ(mcr)l

h

1K, (G * S~ 1c%
r

Eq. (7B)

In which case, electromagnetic force equation {4®yoduced upon taking the second derivative efctarge

portion

1 1 1
u r - r 2 - r ~0r 2'
~ 2 u ~2 U ~ 2 1(qp)*r*e[0(hmcr)}

such that
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e

3 = force,,, Eq. (13)

1
f“z—K 2\ %
K@)

and gravitational force equation (14) is producpdrutaking the second derivative of the mass portio

1.1 1 1 1 1
D _ _—= — _— =
um26T u m2(3Tu2 zZGT 1 zO;r(mcr)] 2,
*r*e[ h
m
such that
JZ*[_OE(WUH
L _1 2\ * h
f''= EGr(m) 7z = force, Eq. (14)

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

derivatives were taken for convention.

1 _G, 1

K
Note that ' ~07z(mer) 1\ ~oz(mer)]1)? in the forgoing
lﬁ* r* e{ h } 1 * ok e[ h }

g (my) m
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1 1
derivatives since™ ) . when (g) = (q,) and (m) = (mp). Also, note that the additional charge to

(ap)
Mp
mass ratio applied in the denominator i)k figure (2B) is also derived in the forgoingcead derivative
which pertains to equation (13) along with the otttearge to mass ratio in the numerator (which was
effectively brought down into the denominator witlg) , such that only a value of one is effectivabplied,
which, accordingly, does not affect the respediivetion (as the first set of charge to mass rajgsied in
figure 1A). Furthermore, note that the squaringhef potential functions in the process of takimg $econd
derivatives in order to obtain the electromagnatid gravitational force functions are considerepddain to
the symmetry of the internal structure, and théis&raction of virtual particles (described Igtat Planck
scale in the unified field. Moreover, notice tleach of two equivalent unified field potential poris (i.e., the
electromagnetic and gravitational potential posjoorovides potential for one half of the force aweto create
a whole respective force of interaction, as imphbgdhe gravitational potentials in the gravitaablensing

effect described later.

Nevertheless, consider the following equivalencthefelectromagnetic and gravitational forces from
the sum of two half portions of each force at Pkasale from equations (13) and (14) whey) 2 and
(nz) =0, wherein the exponential terms for the electrame#ig and gravitational force functions are each

approximately one, and thus dropped in this case:

2 —18\2
~ KoL~ 898x10°* (1’87"10_35)2 ~ 12140" <,
r (161x10°)
A~ 1, (217x0°)% 4
~ G, — ~ 667X0* ~~ 121X10% <,

2 (L6110

when (@) =(q,), (M) =(m,), and(r) = ()
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Now, consider the relative force strengths showawevith respect to the following approximate ecplences

of /ic in Planck units taken from the "fundamental" farestablished above:

~ K.0q* ~ 898x10° * (L87X10**)? ~ 314x10 *°~ fic
~G,n’ ~ 66710 * (217x10°)° ~ 314x10°°~ hc

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

For conventional gravitational force strength:

G.(protonmas$® 667x10™ * (L67x107?7)?
c o

- 39
~ K 27 898x10”? * (187x108)2 9240
~ c(qp) . ( )

For conventional electromagnetic force strength:

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

~ 732x10°

For conventional weak force strength:

(electrorcharge) (160x107°)?

AN - —~ 815407
~ K. (Gp) 898x10°° * (L87x10™®)
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For conventional strong force strength:

Ke(ge)? 898107 * (187X10 %)%
~K.(0)?  898x10° * (187x107%)’

Here, the agreement of these relative force sthsngith convention with respect to the terms talkem the
fundamental forces at Planck scale establishedealavich are approximately equal ¢, support the values
and forms of the functions of the present theoryrafication. While, the problem pertaining to gtational
interactions at Planck "length scale" is consideoelde addressed by the microscopic applicabifithe

unified field function at Planck scale, the quantom@chanical equivalence of the form of the functeth the
time independent wave function (and the time depethdave function as mentioned later), and the

macroscopic applicability of the unified functioas, for example, applied later.

CONSTRUCTION OF THE UNIFIED FIELD:

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

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

The virtual particles which follow a gradient furmct in the families of functions described previgus
are considered to transition through values of maewhile having complementary values of)(and (i), and

while having one constant value of 1/N. Whereihew 1/N is equal to one amongst member functidres, t
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unified field is considered to be in an "elementatate, while when 1/N is an integer number greidian one

amongst member functions, the unified field is cdeed to experience a macroscopic form of quatidiza

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 ita®iatits trajectory (i.e., screws) during oscidatalong its

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

Top
front side

Bottom
front side

Side view of a
negative unified field

FIG. 3A

Top
front side

Bottom
front side

Side view of a
positive unified field

FIG. 3B

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

virtual particle paths, in simplified drawings démentary negative and positive unified fields. &kéin, each

virtual particle path is comprised in a respectivend” of virtual particle paths, and each bandidiual
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particle paths comprises a multitude of virtualtigée paths which each comprise respective cureatur
dimensions, and alignments; complementary valué¢s;paind (n); and a constant value of 1/N. (Note that the
significance of "more bent" and "less bent" virtpatticle paths will be explained more so later fais

example, with respect to in figures 26A and 26BsoAnote that references to the front sides, ampdied back
sides, in figures 3A and 3B are relative referendderein, the back side is on the side oppositaé front

side for each charged particle).

Virtual particles are considered to account folapagters of a unified field including the respective
flow of virtual particle "electric" charge (q) as@vn directed along the arrows on solid lines gufes (3A)
and (3B). In which case, the virtual particle gafitrm "currents" which produce the unified fielid for
example, an elementary electrically charged partomprising an intrinsic angular momenturg)l{.e.,
intrinsic spin), and a "macroscopic” magnetic fifdg) for the electrically charged particle as a whalteng a

respective (z) axis (also shown in figures 3A aBjlL 3

While, later it will be understood how the magnetioment of a static electrically charged particle
increases as the bending of its virtual partickagancrease in direct proportion to its respectigerease in
mass (wherein this agrees with convention in wkiehmagnetic moment of a static proton is less than
magnetic moment of a static electron of lesser ingddote that the opposite electrically chargedied fields
are symmetrical reflections, and are consideramtoprise the same density so as to represent naatter
antimatter unified fields. However, certain ponsoof the unified field are not “mirror” symmetrlaaflections
when spin is added to the unified field, e.g.,@mts of angular momentum as shown, and in terms of

microscopic spins which are described later.)

The basic "static" geometry of the internal stroetof the unified field is considered to be

representative of the basic geometry of the intestnacture of a static elementary electricallyrgjeal particle,
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and pertinent to the operational terms of blaclebodnging from a theoretical Planck particle (aetheoretical
miniature black hole) to a supermassive black h@lerein, the internal structure of the unifieeldi provides
parameters for describing certain characteristiegsldack hole including the event horizon, acometilisc, jets,
etc. (Note that drawings of unified fields suchttasse shown in figures 3A and 3B, and other drga/inhich
pertain to them, are only intended to be drawroagh approximations or also exaggerations of winy t

represent for viewing purposes.)

Nevertheless, each of the virtual particle pathh@top band of virtual particle paths of a negati
electrically charged particle are considered tomase a right hand screw, and each of the virtaaligle paths
in the bottom band of virtual particle paths ofemative electrically charged particle are considéoecomprise
a left hand screw. While, each of the virtual jgégtpaths in the top band of virtual particle atii 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 considexecomprise

a right hand screw.

In more detail, the unified field is consideredo®constructed 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 hand and right hand electric (q), mass (myl mragnetic (B) microscopic spin vectors of the example
virtual particle paths on the top and bottom silethe negative and positive unified fields showrigures
(3A) and (3B), respectively. (Note that, othemthvactors which relate to the Pythagorean theoneairtize

summation of vectors, the length of a drawn veigorot presently a matter of concern throughoutltieery.)
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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, respesity.
Wherein, importantly, the microscopic magnetic sptors basically have a relatively inverted afigmt in

the nuclear region compared to the extranucleaomeg
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extranuclear
region

1

Nuc'ear region Negat|ve|y Charged
particle

extranuclear
region

Positively charged
particle
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Note that the nuclear virtual particle paths am@ahin figures 3A-5B as merged in the nuclear ragioch that
the theoretical separations of virtual particlehgadre not shown. Also, note that virtual partpEgéhs may not
be shown with bending hereinafter (for reasonauiiclg simplification), except, for example, whetevature

is emphasized, e.g., 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 negativeattically charged particle whenjm=+2 (np) ~+0. Wherein,
the (x) and (y) axes of the vector component in(Xag) plane relate to the constantg)(@nd () of the
components {/m*K tq/r) and (1/é",e™"M “respectively, of the gradient function
Un*K 1g/r? *1/e @™m0 10 which case, the (x) and (y) axes, and thpeetive values of @) and (n), are
considered to relate to the energy, geometry, etthe given virtual particle path. (Note that tarrow on the
virtual particle path corresponds to respectiverasicopic electric spin vector (q) direction alohg gradient

function.)
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A portion of a single more
bent virtual particle path. n

<

1
.
||><
\1 \
N
4.
/17
<
/U
+
o

Vector component in the
(x-y) plane of a tangent at
the leading edge of the
respective virtual particle
path portion whens«2
and y=+0.

Band of possible
virtual particle
paths

AY
’

-Z

Vector component which would be in the (x-y)
plane of a tangent at the leading edge of a virtual
particle path portion whern=¢t1 and y+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
~ VoKl * 1/elP@mM for the given one half portion of the theoretigalfied field gradient function (top
side); is~ "1Kq/r* * 1/e%@mM for the whole gradient portion of the unified figthe sum of the top and
bottom side portions as described more so latag)jss 4Kq/r* * 1/e@™M for the unified field gradient
portion of the particle as a whole (for eight ot¢sdn While, when x+1 and y+1, then the gradient of the
virtual particle path is: “1Kq/r* * 1/e X&) for the given one half portion of the theoretioalfied field
gradient function (top side); is 2Kq/r* * 1/eX&™M for the whole gradient portion of the unified fiethe

sum of the top and bottom side portions as alsoritesi more so later); and-s8Kq/r* * 1/eM@™M for the
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unified field gradient portion of the particle asvhole (for eight octants).

Figures (6B) and (6C) describe how certain pararaetethe virtual particle paths vary as their asg|
of trajectory vary. Wherein, figures (6B) and (6€late to the (x) and (y) axes of the vector congmb in the
(x-y) plane of the tangent to the given virtualtde path portion, and, correspondingly, the @nd ()

values of the respective gradient function showfigare (6A).
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Top view

FIG. 6B
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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 unispa avave 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 PARTICLESE IS
INTERACTION, 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) Kinetic energy increases;
2) Negative potential energy increases; and
3) Positional potential energy 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 cdodi to be the case when figure
(6B) is modified for forward propagation as in fig6C), such that theta changes
in opposite directions in diagonally positioned dpnts for the leading and trailing
edge (for one portion, e.g., the front portionjpgdropagating particle 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 a quantum oftedenagnetic radiation,
virtual particle paths on both the top and bottides are comprised in a
narrow band with constants,jrn=1 and (1) =1, wherein the narrow band of
virtual particle paths for quanta of higher enesdiave virtual particles with
higher average frequencies and smaller averageatadirtual particle paths
with correspondingly shorter path lengths and senadidii.

3) When this diagram is applied to relativity, lémgontraction and time
dilation increase along the (x) axis as theta iases 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, for example, to figures 6B-6D, anthase
specifically depicted later in figures 14A and 14BYherein, the rotations of the spin vectors efirtual
particles are considered to affect the paramefers particular, a forward propagating particleluding the
radius, amplitude, wavelength, frequency, relatiwisiass, energy, etc. (in agreement with theistdfactions
of the respective virtual particles as analogiz&ti wine interactions of propagating electricallyaoied

particles described later).

Accordingly, upon acceleration and rotation of $pa vectors as for the example virtual particlthpa
shown in figure (6D) for forward propagation, théaa applied therein) correspondingly increased eatch
virtual particle path changes its trajectory anoiguts forward. In which case, the eccentricitgaéh of the
virtual particle paths decreases so as to appraaebpective circularly helical geometry to a disec
proportional extent, and, correspondingly, the fandhvtranslational velocity of the particle as a lehe
considered to increase. (Note that the virtudigarpaths propagate in particular agreement wétftain
conventional spacetime interval diagrams, e.g.ei@mple virtual particle path shown in figure 6idpagates

in particular agreement with the "light clock" intal diagram applied in relativity.)
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Changes in the trajectory of a virtual
particle path in an accelerating
propagating particle are shown
(excluding size change) as theta
increases upon rotations of the virtual
particle paths, and, correspondingly,
upon changes in {pand (n) values.

FIG. 6D

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

working with ellipses, assum{le =e, wherein(l] is the reciprocal Lorentz factor and (e) is ecaeity, such
Y Y

2 2
that1 =e= 1—(EJ . In which case, assuming thatand &c, then1 = 1—(X) . Wherein, for a
v 14 (o

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

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



Page 40 of 154

minimum Lorentz contraction, minimum time dilaticaad minimum relativistic mass. While, when viden

(Ej is equal to zero, and each virtual particle pajbraximates a respective circularly helical geometr
e
comprising a respective minimum eccentricity, amel\irtual particle paths each have a respectivamman

Lorentz contraction, maximum time dilation, and mnaxm relativistic mass.

It is considered that each virtual particle patl ipand is related to its own Lorentz factors dunéir
differences in potentials, i.e., the basic multative components of a potential are related t¢nQrand ()
can be correlated with, their own Lorentz factsig;h that corresponding Lorentz factors vary amiovigsial
particle paths in a band (affecting scale), andhdbat such Lorentz factors change in a virtualiglarpath as
the potential changes (e.g., as with respect toaggmin the parameters of charge or mass, andsjddiu
virtual particles in a virtual particle path asyhescillate, and the virtual particles converge dreh diverge.
Wherein, consequentially, the curvature of a virpaticle path changes as the virtual particlesliase due to

changes in the directions of the spin vectors,tlegntractions, etc., as the potential changes.

Thus, consider that the function

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

can be written relativistically as

J 1,1 i27r(qcr)l 1, 1n J—'Z;r(mcr)
N TIN™
72 N h yc N h . ) .
' a i . Then, upon reflection of the function and takihg partial

derivative, the forgoing function becomes:
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t
f.(Y)= 1

11 nz*iZﬂ(mcr)
7T2 N h

i th x
N n *27z(qr) ’

or when rewritten becomes

x +
11 n2*-2;r(mcr)
72N h

t ,11 .
f.O\Y)= 1 NEK(Q) r . Eq. (15A)

Equation (15A) is considered a theoretical relatigiversion of the unified field function shownequation

2
(4A), such that the square of the Lorentz facter, y, , in the unified field function accounts for theaw
indices of the Lorentz factor in general relatiwtitich conventionally relates to energy and volyoreenergy
density). Note, refer to the example below andaéiqus (17A-17D) shown later as relates to ceffiaims of

the theoretical squares of the reciprocal Loreattdr applicable in the present theory.

For example, as relates to the figure (6D) andsth&are of the Lorentz factor for a interval portain

1
m

2 such that when
1

2
the charge component of the unified field poteraédng the x-axis), consid(g;T - (A

(Any)=2, theny.*=Y4, i.e., 1/(2-0%(1)=Y4 (expressed here, and in similar cases elseym terms of a fraction

of the relevant interval such that, now ;<2 and 2n,20). Then, also, as relates to the figure (6D) thied
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square of the Lorentz factor for the related iraéportion of the mass component of the unifiettfgotential

2
1 An,
(along the y-axis), conside}r/ 2 = (Tj such that whenAn,)=0, then, 1/:%=0, i.e., (1-13/(1)=0.

T

Wherein:
(7/ 2)*4*2* 1 KT(q)* 1 ~ E *4*2*__1KT(Q)* 1 z:I__K-|-(q)
T ~ 2 r {1z07r(mcr)} 4 2 r {O*OH(I'TKZI’)} r
}/TZ h h
e
€
Eq. (15B)

In which case, (15B) is considered to be the extrestativistic unified field potential function dfe most

eccentric virtual particle path for a static elaahy charged particle, i.e., when;Jr2 and (n) ~0.

Then, when () =1 and (1) =1 for what is considered to be the extreme relstitvunified field
potential function of the least eccentric virtualjicle path for a static electrically charged detor a
quantum of electromagnetic radiation, thamj=1, andy,>=1, i.e., 1/(2-19(1)=1; and An,)=1, such that,

1k-?=1, i.e., (1-03(1)=1 wherein:

~ K 1 K 1 K 1
(7T2)*4* 2 I,T(q) * {lz27r(mcr)} ~ (l) *4* 2 ;(CI) * {1*27r(mcr)} ~8 ;(q) * {Zn(mcr)

2 h h h
T
e e e

Eqg. (15C)

Accordingly, while

I
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(as stated before for an elementary particle iraggu 9B),

22 K@) o~ K (@) K (9)
r r r

nevertheless, "relativistically,"

Sz_KT (q) * 1 _1z_KT (q) ~ 2 _KT (q)
r {zZﬂ'(mCI’)} r - r
h
e

or

3~ Ke(@) K@) 5 Ke(Q)
r r r

Eq. (15D)

(That is, in essence, approximatdy ‘1 ="2. Here, consider how the difference of equatidb #lerived from

subtraction can be related to the trace of the blivdki metric derived from the sum of its diagonaheents.)

In theory, the difference in potential in equat{@bdD) can be expressed=aslK.q/r += 1G/m/r=
2K:g/r. Also, note that a theoretical version of 8ehwarzschild radius can be derived from the difiee in
potential in equation (15D), such thgt2GrM/c? when GM is substituted foitK+q. Moreover, note that the
terms in equation (15B-15D), and elsewhere througtiee theory, approximate their expected valuesup
adjusting the values of the termg)(and () taken from their respective intervals 1B and 1>g>0 by a
small percentage, thus accounting for the sigmfiesof the approximation symbael)(used throughout the

theory.

Next, the vector sums of the gradient componenteefinified field with respect to equations (5A),
(5B), (8A), (8B), and (8C) can be related to thergetry of the unified field as depicted in figu{@#\), (7B),
and (7C). In this case, only the basic multipheafactors of the vector summation process argvahoote

that a positively charged particle can be presesitedarly).
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——————————————————

Top nuclear
virtual particle
path portion

Bottom nuclear
virtual particle
path portion
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1
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1
1
1
1
T
1
1
1
1
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Bottom

Negatively charged
particle

Here, the vector resultant gradients of the toplaottbm virtual particle paths whem)r2

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

so as to produce the resultant gradig(r 1/2V2 += 1/2V2Y + (= 1/2V2 += 1/2\2° = 1.

FIG. 7A
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Basic geometry of the (em) An enlarged perspective view of what is
and (g) gradient vector occurring in the dashed circle in figure (7A)
components of the top and which shows the basic geometry of the
bottom virtual particle paths respective addition of vector components of
when (n)~=2 and (1) =0 (in a (em) and (g) of the top and bottom virtual
Cartesian coordinate system). particle paths in the nuclear region
when (n)~2 and (n) =0.
FIG. 7B FIG. 7C

Then, figure (7D) shows the symmetrical vector congnts of a portion of one example virtual partfh in
terms of its respective electromagnetic and graeial gradient components, and respective unfiield

gradient resultant.
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Vi L2 N2k rqir e et

—»
N OX
<«—— A portion of one eccentric virtual particle path for example, the

nuclear region on the top side wher) &2 and (1) ~0

v 4 1V R~  12Keg/P*1/e P@ e (dashed vector resultant of the
negative of the negative gradient)

% ~ (1/2\/2)*GTm/r2*1/e [0(2zmcr)/n]

Top view

Here, the vector componentig{  ag ) efrtagatives of the electromagnetic and
gravitational negative gradient components aloeg(tk) and {y) axes of the negative of the

theoretical unified field negative gradient resattal/2Ve g~ 1/2Krq/r* *1/e @M gre
shown in the nuclear region, such th‘é[(z_llzx/Z)*KTq/rz*lle [FO(mmen/nh2
[(= 1/2V2)*Grm/rP*1/e FOGMeNM2 = 7 1 ;oK g/ 1/e P M (dashed line).

FIG. 7D

In terms of mé, figure (7E) shows how the resultant vectors aoelpced with respect to vector
summation, and the Pythagorean theorem, as thatecdg of the virtual particle paths change dae t
relativistic acceleration and the respective veodtaitions. Note that the terms in figure (7E)ddéime terms
elsewhere throughout the theory, as said befotl@siregard) approximate their expected values wgupnsting
the values of the termsijrand () taken from their respective intervals 18 and 1>g>0 by a small
percentage, thus accounting for the significanab@fapproximation symbot) used in figure (7E) (and

throughout the theory).
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~1 ~ e

=2 < =1 «—
< = + < = +
< «—

~1 ~ 1

A=Y mé*1/el0@meni 4 1, 21 ja [O(ancr)/hj) ~

_4(2 1 mc&*1/e H&menihl 4 ~1 mc*1/e [1(27rmcr)/hj) ~
-Amc*1/e 0@menh] . -4 2

8 m& *1/e1@mehl < -3 m@

Energy associated with nuclear vector
summation when =2 and (n) =0 for a static
electrically charged particle.

Energy associated with nuclear vector
summation when ghi=1 and (n) =1 for a static
electrically charged particle (or a quantum of
electromagnetic radiation).

Wherein: 4mc) — (3 mé) =1 m¢&, and, relativisticallyz 2 mc (refer
to equation 15D).

WNEP= 4 glmzc“*lle [e(znmenihl 4 ANE = 4N (Vs fctr e 120@men/nl
1 IT12C4*1/e 2(2nmcr)/h]) ~ '4\/2*mc2*1/e [1(2nmcr)/h] 1, n12c4*1/e [2*0(21rmcr)/h]) ~

‘4 /\/2*m C2* 1/e [1*0(2zmcr)/h]
Energy associated with a resultant vector Energy associated with a resultant vector
produced by eccentrically aligned vector produced by eccentrically aligned vector
components when {Jjr1 and (n) =1 for a components when {2 and (n) ~0 for a
relativistically accelerated electrically charged relativistically accelerated electrically charged
particle. particle.

Wherein: & 4~2*mc**1/eT0EmeN _ (-4 2*mc? *1/e 1M ~ -\2/2*mc?, and,
relativistically,= “vV2*mc?.

Here, figure (7E) shows, in terms of mhow the resultant vectors are produced with retspe
to vector summation, and the Pythagorean theorsmmeaeccentricity of the virtual particle
paths change due to relativistic acceleration,rasdective vector rotations.

FIG. 7E



Page 48 of 154

CHARGED PARTICLE INTERACTION:

It has been a longstanding contentious issue lswicelectrically charged particles interact. Wirere
while Newtonian physics suggests that gravitatiomaractions are based on instantaneous actian-at-
distance, relativity proposes that gravitation&tiactions are based on the action of the curvatuspacetime

on mass over velocity (c).

Herein, electrically charged particles are congdedo interact over relatively long distances
("locally") by the "extranuclear"” virtual particfeths 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 rapaleffects which included particle acceleratitwe, formation
of molecules, etc. (refer to the description urtlerheading "VIRTUAL PARTICLES, SELF INTERACTION,
AND SUPERLUMINAL VELOCITY" for the mathematical deation of the respectively applied superluminal
velocity). Note here that it is considered that Wirtual particle paths of a pair of particles eatend out to

each other and create an entangled pair of pagticle

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 subsequeit, on respective sides of the negative partatbng the
portions of the nuclear region where the virtuatipke paths converge and then diverge. (Notettiatop side
where virtual particle paths enter and exit repnesthe front side of the negative particle witbpect 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, notettktze four possible virtual particle paths of thegular
distribution of positively charged particles canvigualized as: a) comprising an irregular distiidyu of the
two varieties of virtual particle paths which exderut going in opposite directions from the topesid each
upright positive electrically charged particle (wiespect to figure 4B); and, in addition, b) corsipg an

irregular distribution of the two varieties of wgl particle paths which extend out going in opgodirections
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from the bottom side of each inverted positive ipkrt(with respect to figure 4B).

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

Negative
particle
nuclear
region

l

Electromagnetic and
gravitational attraction

Side view

FIG. 9
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In figure (9), the four possible varieties of etfee virtual particle paths of the extranucleatdgeof the
irregular distribution of positive particles whichn interact with the negative particle are sholengwith
their respective microscopic spins. Also, fig@ghows the example virtual particle paths ofrthelear
region of the negative particle which is interaatgdn, their respective microscopic spins, andiheroscopic

magnetic field alignment of the negative partideaavhole through the nuclear region.

In this case, the effective virtual particle pafftzsn the irregular distribution of positive pargsl
entering the nuclear region on the top sectiomefrtegative particle have microscopic charge (d)raass (m)
spins which are parallel with the microscopic cleafg) and mass (m) spins comprised by the exanipieal
particle paths in the nuclear region of the negdyicharged particle so as to attract. While afiective
virtual particle paths from the irregular distrilmut of positive particles entering the nuclear oegon the top
section of the negative particle also have micrpecmagnetic spins (B which are antiparallel with the
microscopic magnetic spins {Bcomprised by the example virtual particle paththe top section of the
nuclear region of the negatively charged partiol@sto also produce attraction. In effect, timual particle
paths interacting on the top section of the neggtiarticle are considered to attract such thatapeection of
the unified field of the negative particle showrfigure (9) increases in mass and accelerates éxtamt.
(Note that the "interacting” spins are separatedi@wving purposes in figures (9) and (18). Thusg must
conceptually reposition the orthogonal sets ofalparticle path spins from the irregular disttibn of
positive particles while keeping them aligned as/tare so that the origin of each orthogonal set of
extranuclear spins from the irregular distributadrpositive particles is then almost abutting thigia of the

respective orthogonal set of nuclear spins of tregged particle interacted upon for proper aligntsign

Similarly, in figure (9), the microscopic chargersp(q) of the effective virtual particle pathsrirdhe
irregular distribution of positive particles whienter the nuclear region on the bottom sectioh®fegative

particle are parallel to the microscopic chargasgq) of the example virtual particle paths of a¢tom
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section of the nuclear region of the negative pkrto as to attract. Yet, the microscopic magrsgins (B)
of the effective virtual particle paths from theegular distribution of positive particles whichtenthe nuclear
region on the bottom section of the negative plarace parallel to the microscopic magnetic spByg (©f the
example virtual particle paths of the bottom settbthe nuclear region of the negative particlasao repel.
While, the microscopic mass spins (m) of the effectirtual particle paths from the irregular distrtion of
positive particles which enter the nuclear regiarttee bottom section of the negative particle atgarallel to
the microscopic mass spins (m) of the example aliparticle paths of the bottom section of the aackegion

of the negative particle so as to also repel, emdffect, produce a form of "mass repulsion."

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

to decrease in mass and decelerate to an extent.

Consequently, the top section of the negative gdartis shown in figures (9) and (10) (startinghia t
nuclear region where the virtual particle pathsilég converge on the front side of the negatiwtigla as
shown in figure 4A) is considered to project fordr/and downward, and, in effect, establish the legdidge of
the particle as indicated in the perspective vié#he nuclear region of the negatively chargedigiarshown

in figure (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)pand follow the leading edge, such that, ieetffthis

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

The attractive, repulsive, or neutral conditiorcotipling microscopic charge and mass spins is

considered to occur according to the alignmenhefrespectively coupled charge and mass spin \&ector
Figures (11A) and (11B) show how two right hand amd left hand charge and two right hand and tvi le
hand mass microscopic spin vectors can have dytatalactive, a totally repulsive, or a "neutralignment

(wherein partial attraction would be situated betwaeutral and total attraction, and partial repualsvould be

situated between neutral and total repulsion).eNloat parallel electric spin (q) alignment is asal

requirement for "coupling” of (q) spin vectors (espective components) in interactions where thieeoce of
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an interacting virtual particle path from one paeiinto the nuclear region of another particlpestinent.

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

However, the attractive, repulsive, or "neutralhdition of coupling microscopic magnetic spins is
considered to occur according to the alignmenhefrespectively coupled microscopic magnetic sptors in

an effectively different manner. Figures (12A) g4&8B) show how two right hand and two left hand
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microscopic magnetic spin vectors can have a togditactive, a totally repulsive, or a "neutrdigament

(wherein, similarly, partial attraction would beéusited between neutral and total attraction, amtigba

repulsion would be situated between neutral aral tepulsion).

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

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

negative particle, as the negative particle rotatesnd and realigns itself in the interacting axtrclear field
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extended by the irregular distribution of positpagticles, the relatively decelerated trailing edféhe
negative particle aligns itself with the field likee leading edge, and establishes the acceleratetitions
equivalent to those of the leading edge. Whetbmnegative particle propagates towards the itaegu
distribution of positive particles as the attraetspin vectors of the effective extranuclear virpgticle paths
of the positive particles continue to acceleratertbgative particle, such that the electromagaetitc

gravitational attractions of the negative partizjethe positive particles result.

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 rotations of thileagonal spin
vectors of the effective extranuclear virtual paetipaths from the positive particles in conjunctwith the
increase in the density of the effective extranaiciertual particle paths from the positive pagihs the
negative particle approaches the positive particlsile, the virtual particle paths of the top dwattom sides
of the accelerated negative particle propagatelsyd&ide with respective elliptical helicities arelative

orientations.

Figures (13A) and (13B) each show how the leadohge of example top and bottom virtual particle
paths of accelerated negative and positive eledlyicharged particles effectively rotate aroundaia lines
(including lines which are aligned along the vetidashed lines shown, and the horizontal dashedathich is
in the plane of symmetry separating the top antbbhosides), and project forward in order to esdibthe
respectively combined right and left hand ellipictelical virtual particle paths of the top andttom sides of

each of the respectively propagating electricdlisgrged particles (dashed format).
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Rotations of an accelerated negative
particle

FIG. 13A
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Rotations 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 rata$ of the
microscopic spin vectors of some example nucledumali particle paths (at the leading edge) of aatiegly
and a positively electrically charged particle pesively, which are each accelerated out of tlgepadt is
considered that the spin vectors rotate arouncgahal rotational axes using the intersecting paoirithe spin

vectors at a tangent point along a respectivealiparticle path as a pivot point.
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L
R
Rotations of an example Rotations of an example
nuclear virtual particle path nuclear virtual particle path
(at the leading edge) of the (at the leading edge) of the
front side of a negatively front side of a positively
charged particle due to charged particle due to

acceleration. acceleration.

Note that the direction of rotation of a spin rese= as the spin
inverts.

FIG. 14A FIG. 14B

Note that the directions of the rotations in figai(@4A) and (14B) are considered equivalent tadthections of
the rotations experienced by virtual particles wiluscillating in electrically charged particlespastains to, for
example, figures 3A-5B; and are considered equitdtethe directions of the rotations experiencegdhe

virtual particles of accelerated electrically chedgarticles as pertains to, for example, figure &l figures

13A and 13B.
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Figures (15A) and (15B) show front views of exantple and bottom more bent and less bent virtual

particle paths of the front portions of propagatmegative and positive electrically charged pagtcl

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 rotate around tbeizontal dashed line in the plane of symmetry \Wlgeparates
the top and bottom sides while propagating in &ptially helical manner around respective axed ane
common central axis, such that the top and bottwtual particle paths of an electrically chargedticte do
not completely come together. Respectively, dassidered that the virtual particle paths in acbafvirtual

particle paths comprised in an electrically charpadicle have relatively different angular alignmtee(in a
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graduated way), and are rotated to respectivefgréifit extents upon acceleration. Accordinglyheacdual
particle path in a particle has a respectivelyedédht energy attributable to it before and durirappgation.
While, as the degrees of rotation around the rés@emtational axes change for all of the virtpatticle paths
in the respective bands of virtual particle pathan accelerated particle, the energy (includietativistic

mass") for an accelerated particle as a whole a®ang

Consider here how the form of the function formagidependent particle in quantum mechanics
corresponds to the unified field function preseriteckin (as with a time independent particle innfuia

mechanics):

—i2zmer —i2zmer 2amc?t —i2zmer  2zmer
— (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 saaigplitude, such that, for example, A=Y4kmgh which
pertains tox " Gym/r (when the other mass of potential energy istiooed at infinity) which, herein, is
equivalent to= " K+g/r; or (A) can be a vector amplitude, e.g., Edele field vector), i.e.; Kcg/r?, which is the
negative of the gradient of the potentiklg/rwhich herein relates to” Ktg/r which again, herein, is

mathematically equivalent to" Grm/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
the form of self interaction) and resist accelerativhile having "inertia” (i.e., while requiring famtial or force

to change their respective alignments), and, amtditly, virtual particle paths from an electricatliyarged
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particle are considered to interact with the virpaticle paths of an interacting particle durifay, example,
long range electromagnetic and gravitational irtgoas, thus together accounting for the sourchef

equivalence of inertial and gravitational mass.

However, the bands of virtual particle paths iruargfum of electromagnetic radiation (which is
described more so later) are considered to bavelatonverged due to the absence of a signifieatent of
their eccentricities, such that the each bandrtdi@i particle paths in the quantum of electromaégnadiation
is relatively narrow compared to a band of virtpaiticle paths in a propagating electrically chdrpgarticle.
In which case, the virtual particles on the topesaid the virtual particles on the bottom sidenefquantum
propagate in a more aligned manner while also lggiviertia (i.e., while also requiring potentialforce to
change their respective alignments), but while Abpang an infinitesimal small amount of "gravitatal

mass."

Conventionally, an electron has arguably been densd to be a point particle with no internal
structure. However, the structure and functiothefpresent unified field has shown how the virpeaticle
paths of an electrically charged particle can sy oscillate, and then open upon acceleratiooh shat the
internal structure of the static unified field ts#tfons into the propagating unified field of aedtically
charged particle such as a propagating electrgmaton. While, virtual particle paths of the résg
propagating electrically charged particle can besatered to constitute a wave packet, which, ithknance of
the equations provided, can be described in tefrfearalies of complex exponential functions represey

helically propagating virtual particle paths.

That said, continuing with the interaction desatilwath respect to figures (8), (9), and (10), next,
figure (16) shows a side view of the two possilddaties of effective virtual particle paths of tiegular

distribution of positively charged particles whictteract with the virtual particle paths of the pagating
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negatively charged particle as it propagates ddwerpage. In which case, it is consider that itéya occurs
as if a "dense nuclear region" of sorts has beesgpved on the top and bottom sides of the propapat
electrically charged particle. Accordingly, aswsiman figure (16), the respective microscopic cleafag) and
mass (m) spin vectors are aligned parallel, andeabpective microscopic magnetic{)Bspin vectors are
aligned antiparallel, such that the propagatingatiegly charged particle is accelerated downwavehtds the

positively charged patrticles.
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Negative particle propagating down the
page interacting with two effective
varieties of virtual particle paths from an
irregular distribution of positive particles

Effective extranuclear Effective extranuclear
virtual particle path virtual particle path
from the irregular from the irregular
distribution of positive distribution of positive

articles N i
P gravitational particles

Electromagnetic and
1 attraction

Irregular distribution
of positive particles

Effective extranuclear virtual particle paths (waghins in dashed circles)
extend out from the irregular distribution of pogty charged particles
(thick solid line), and interact with the "nucleagion” of the propagating
negatively charged particle (with spins in dashiabses), such that the
microscopic charge (q) and mass (m) spins of reés@éyg interacting right
and left hand screw sides are parallel and resgdgtattract, and such that
the microscopic magnetic spins{Bof respectively interacting right and left
hand screw sides are antiparallel and respectatéigct. Note that the top
and bottom sides of the propagating negativelygarhparticle tilt out of
the page, and (jis the component of the respective microscopgctekt
charge spin vector aligned out of the page.

FIG. 1¢
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Note that for figures (16), (20), and (21), onlg tinont portion of the negatively charged partisle
shown, and note that the spin vectors in the dasfedres are aligned in a somewhat tilted mannandnout
of the page. Moreover, note that for figures (18)), and (21), the "interacting" spins are sejealfor
viewing purposes. Thus, one must conceptuallysépa each orthogonal set of extranuclear spiasvshin a
dashed circle (along with the respective virtuatipke path) while keeping it aligned as it is battthe origin
of each orthogonal set of extranuclear spins is Himost abutting the origin of the orthogonal&etuclear

spins shown in a corresponding dashed square dpepalignments.

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 produzietg
with respective gravitational attraction as showffigures (17), (18), and (19) for an irregulartdisition of
positively charged particles interacting with aipesly charged particle. Wherein, in this case,

electromagnetic repulsion would dominate over detianal attraction.
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FIG. 17
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FIG. 18
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Edge formation of an accelerated
positive particle
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While, figure (20) shows the two possible varietiégffective virtual particle paths of the irregul

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

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

be decelerated as it approaches the positivelygelgrarticles.
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Positive particle propagating down the
page interacting with two effective
varieties of virtual particle paths from an
irregular distribution of positive particles

repulsion

Electromagnetic 1 Gravitational

1 attraction

Irregular distribution
of positive particles

Effective extranuclear virtual particle paths (wsghins in dashed circles)
extend out from the irregular distribution positiveharged particles (thick
solid line), and interact with the "nuclear regiai'the propagating positively
charged particle (with spins in dashed squares)) tat the microscopic
charge (g) and mass (m) spins of respectivelyawtarg right and left hand
screw sides are parallel and respectively atteant,such that the microscopic
magnetic spins (B of respectively interacting right and left harmtesv sides
are parallel and repel. Note that the top andbotides of the propagating
positively charged particle tilt out of the pageddq) is the component of
the respective microscopic electric charge spirtoredigned out of the page.

FIG. 2C
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Here, the virtual particle paths of the irregulestgbution of positively charged particles wouid effect,
electromagnetically repel the virtual particle gatii the propagating positive particle, and cabsevirtual
particle paths of the propagating positive partiolehange geometry such that the positive partceld
decelerate and turn away from the positively chéuggaticles. In this case, the positive partictauid turn
away from the irregular distribution of positivaetflarged particles against the affect of the graeial
attraction of the virtual particle paths of the gaimegular distribution of positively charged pelgs. Wherein,
the gravitational attraction would cancel an ext#rthe electromagnetic repulsion while attemptmgause
(to a respective extent) the opposite turning ¢fbecthe positive particle in effort to cause tlosipve particle
to "accelerate" toward the positively charged ps (or cause the positive particle to "decelératéerms of
its propagation away from the positively chargedipi@s). In effect, the positive particle would bhccelerated
in the opposite direction away from the irregulestiibution of positive particles by electromagoeatpulsion,

which in this example, as said, would dominate @ravitational 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 sangeiiare
distribution of positively charged particles. Hendile the microscopic electric charge spins (@) @arallel,
the mass spins (m) of respectively interactingtragid left hand screw sides are now antiparalldirapel in
attempt to turn the positive particle around, stnet, in effect, the mass spin vectors are prodpucin
gravitational attraction. This is occurring whilee positive particle is repelled away from thegular
distribution of positive particles by electromagoeepulsion due to the attraction caused by thparallel
microscopic magnetic spins {Bof respectively interacting right and left hardesv virtual particle paths of

the irregular distribution of positively chargedpees and the positively charged propagatingiplart
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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

repulsion

Electromagnetic 1 Gravitational

1 attraction

Irregular distribution
of positive particles

Effective extranuclear virtual particle paths (waghins in dashed circles) extend out from
the irregular distribution of positively chargedpees (thick solid line), and interact with
the "nuclear region” of the propagating positiveltyarged particle (with spins in dashed
squares), such that the microscopic charge sp)ref f@spectively interacting right and left
hand screw sides are parallel and respectivelgcttand such that the microscopic mass
spins (m) of respectively interacting right and leind screw sides are antiparallel and repel
(attempting to turn the positively charged propagpparticle around). While furthermore,
the microscopic magnetic spins{Bof respectively interacting right and left harodesv
sides are antiparallel and attract (thus repetigpositive particle away from the irregular
distribution of positive particles). Note that ttog and bottom sides of the propagating
positive particle are now tilted into the page, &dlis the component of the respective
microscopic electric charge spin vector aligned thie 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 irregulistribution positive and negative electricallyacged
particles would "symmetrically" neutralize so aseutralize the electromagnetic effects, whilesame mass
spins would continue to be affective and maintaavgational attraction. (Note that gravitatioadtraction
occurs with both electromagnetic attraction andtedenagnetic repulsion, e.g., as shown in figugs20, and,

effectively, in figure 21, and thus gravity is peired as only causing acceleration towards a magsixticle.)

As further examples of the symmetric electricakyutral affects of virtual particle paths, it is
considered that a neutron comprises the virtudighapaths of a positive electrically charged proand a
negative electrically charged electron (as elaleorapon later) which can effectively interact togetin a
symmetrical manner so as to produce an electricayral effect. While, a quantum of electromagnet
radiation is considered to comprise top and botaas which propagate side-by-side, and interact
electromagnetically in an "electrically neutral" mm&r upon being "symmetrically" absorbed into diplar
(such as an electron) along the nuclear regionilé/ther than this sort of interaction, it is cmlesed that a
guantum of electromagnetic radiation can not beiagntly electrically interacted upon by electily
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 anddo virtual particle paths of a matter quantum
with respect to an interacting irregular distriloatiof positive and negative electrically chargediplas (e.qg.,
an irregular distribution of positive and negatetectrically charged particles comprised by a staignificant

mass).
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Irregular distribution of positive
and negative electrically
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Arrangement of a propagating matter quantum of
electromagnetic radiation with respect to an indeng
irregular distribution of positive and negativectiecally

charged particles (thick solid line).

FIG. 22A

Figure (22B) is an enlarged view of what is ocaugnwith the spin vectors in the dashed spheregurdi (22A)

as would be seen from the front by rotating thexty 90 degrees.
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Quantum magnetic (§
and mass (m) spins (solid
/ arrows) |
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p and mass (m) h ’ and mass (m)
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.' arrows) of N . arrows) of !
irregular N 4 4 irregular
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Magnetic (B,) and mass (m) spins of irregular ;
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Front view

Here, figure (22B) is an enlarged view of whatgésurring in the dashed sphere in figure (22A) as
would be seen from the front view of the quantunrdigting the (t) axis 90 degrees. Wherein, in
figure (22B), the mass spins (m) from the irregatribution of positive and negative particles ar
aligned parallel with the matter quantum mass sfrins and thus all attract so as to produce
gravitational attraction. While, the magnetic $p{B.,) of the irregular distribution positive particles
are all aligned antiparallel and thus attract, giedmagnetic spins (§ of the irregular distribution of
negative particles are all aligned parallel ang ttapel, such that antiparallel and parallel magnet
spins cancel and effectively produce charge nepatédn. Note that the quantum top and bottorg) (B
and (m) spin vectors are rotated into the plarnth®fpage, but actually are approximately in the
portions of the dashed planes aligned perpendigwhown in figure (22C).

FIG. 22B
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v)

When figure (22B) is viewed from the top, 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" would be reggated by the attempt to turn the virtual partielesund on
the apposite side of the quantum (with respedgiaré 22B) where the mass spins of the quantum dviowiert
alignment and be antiparallel with the mass spirie@extranuclear virtual particle paths of thegeamass (as
in figure 21 during electromagnetic interaction wehthe repelled electrically charged particle sgagating

away from the repulsive source).

Equation (16A) shows the theoretical reasoninghlerapparent doubling of the gravitational potdntia

in the gravitational lensing effect upon the intdi@n of a massive irregular distribution of postly and
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negatively charged particles with a quantum oftetecagnetic radiation at weak field (the resultwbiich is

similar to that of general relativity):
V(Iargemasstotalgravitatimalpotential) = 1* 4* 2* ng =

1* 4* 2* ( :‘-GT m* e[l* :707r(mcr)/h]+ iGT m* e[]_* :Ofr(mcr)/h]]_i_ .. -:| —
~ r R r

1* 4* 2% (_—1(51- m* e[l* :-On(mcr)/h]]_i_ .. _:| = 4% |:(z_16-|- m* e[l* :-Oﬂ(mcr)/h]j_i_ s :|

~2 r .
~ 4G M*e['Oﬂ'(mcr)/h]z_4G M
T e
Eq. (16A)

Wherein with respect to equation (16A), the netrgbaf the interacting large mass is equal to gero
that only the gravitationally associated virtualtjzée path portions of potential which are asstezravith the
interacting particles are considered. In whiclecasore specifically, the gravitationally assodigpetentials
of the constituent particles, i.e:;%Grm/r+1/e!™ MM each  from the large mass enter the "nuclear mégio
of the quantum of electromagnetic radiation by watheir respective gradient virtual particle patisd
interact by summating with the gravitationally asated potentials of the quantum. While, the Lézdactors
of the quantum are transferred to the gravitatignalated potentials of the large mass. (Noté tie Lorentz
factors of the large mass are considered to betefédy transferred to the gravitationally assoethpotentials
of the quantum as well.) Nevertheless, the effeagravitational potential of the large mass wdblds be

~"4GrM/r as formulated in equation (16A).
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It is considered that the two interacting sourcahange their respective Lorentz factors such fbat,
the example in which a quantum of electromagneitigation is involved, the effective gravitationaltential of

the quantum which is interacted upon would=b@Grm/r as shown in equation (16B) below:

1

V 2*4* 2% ZVg =

(quanturrgravitatinal potential) =

E* 4* 2* __1GT m* e[O* ::’2(7zmcr)/h]_i___]-GT m* e[o* ~ 2z (mer)/h] _
~ 2 r ~2 r

1 Sl m, o _ m, - _ m
Z* 4* 2* _1GT Tk e[O ~ 2z (mer)/h] ]z ZGT % e Oz (mer /h) ~ ZGT _
) r r r

Eq. (16B)

Note that the result of equation (16B) is in agreetiwith the photon gravitational potential implied

conventionally by the Schwarzschild radius, i.&26cM/r,

Then, the respective force between the large masshe quantum would be:

h 0*~" 2z (mcr)

"8G, (M *
~ 4G, (M)* % *z2m*e[ " 1z GT(2 m):g

r

1* z'Orz(mcr)]

F .

While, for example, if a relativistically accelegdtelectrically charged particle were applied iadtef

a quantum, the internal spin vectors of the elecivould rotate (and the constants would move atbeg



Page 78 of 154

respective intervals so that the potential of Hrgé mass would be multiplied times a factor of \ich
corresponds to the square of the respective Lofantar, i.e., fn;)=V2 such that 142)%/1=%, wherein the

effective potential of the large mass in this caseld be~ " 2G;M/r as shown below:

£*4* Z*ng —

V(Iargemasstotalgravitatimal potential) =

E* 4% D% [__1(5 LLLMRETER Ozr(nx:r)/h]+__16T m, o343 :Oﬂ(mcr)/h]]_i_- . } _
~ 4 r ~4 r

~2 2

1*4*2* [_ 1G m, Jas - Oﬂ'(mcr)/h]]_i_...:|:4*|:( 1*G m, Jaez - O;r(mcr)/h]]_i_-..:|z
r ~ r

—ZGT M *e[ Ozr(mcr)/h] 2G M
r r

Eqg. (16C)

While, upon exchanging Lorentz factors, the effextjravitational potential for the relativistically

accelerated electrically charged particle whicimisracted upon would be” V2*Grm/r as shown below:
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Vi

relativigically accelerard particle gravitational potential) =

Z* 4% 2% ng —

£*4*2* . 1 G m*e[o*.SBG*z’Zﬂ(rmr)/h]_i_ 1 G m*e[o*.SSG*:’Z;r(rmr)/h] _
4 zZ\/E Ty zZ\/E Ty

l* 4* 2* B 1 G m*e[o* .586* ~~ 2z (mer)/h] — 2* i ﬁ
4 z\/E T r

G, m, Q0 586"~ 2n(men) /] |
~2 r
— m _ _ m
\/EGT My g ommerhy \/EGT m
r r

Eq. (16D)

Consequentially, the respective force betweenatgelmass and the relativistically acceleratedmtedy
charged particle would be:

[ 34F z‘Orc(mcr)]
h

e[ 0* ~.586¢ _Zﬁ(nwcr)] \/_
_ e h 202G (M * m)
~ 2G; (M) * > * x A/2m* ~ . -

F .
r

Still, if a static electrically charged particle reeapplied, then the large mass would be multiplied
times yet another factor of (12) according to theasq of the respective Lorentz factor, i.An)=2 such that

1/(2¥/1=Ys, wherein, the gravitational potential of thege mass would then be GrM/r (approximately
reducing to Newton's law of gravitation) as showetolw:
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1
— kA% D% —
V(Iargemasstotalgravitatimalpotential) - Z 4 2 ng -

1, I S 1 | I 1 my, goee
Tk h* Ox 4+ My e[o ~ 07r(mcr)/h]+ = My e[o ~~0z(mer)/h] o=
4 {( z4GT r z4GT r

- K 1GT m*e[O* ='0n<mcr>/h]]+. . } ~

~2 r

_1GT %* e[‘O;r(mcr)/h] z_GT %

Eqg. (16E)

While the effective gravitational potential for thitic electrically charged particle which is nateted upon

would bex= " Grm/r as shown below:

%*4* Z*ng —

V(staticchargeq)articlepotential) =

:11* 4% D% K_:I-GT LLPT ::'27r(mcr)/h]+__16_r My glor = 2r(men) /] ]:| _

~ 4 r ~ r

2% __16T E* e[0* ~ 2z (mer)/h] ~ 1G m* e[o* = 2z(mer)/h]
~ 2 r Ty

_ m - _ m
1G-|- _*e( Ozzmcr/h)z GT_-
r r

Eqg. (16F)
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Wherein, the respective force between the largesraad the static electrically charged particle widag:

_ _ e
~ 16, (M)* = *~m*e ~ 1G; (M * m)* : ~
G (M*m)

r? el
Eq. (16G)

Nevertheless, here, note that according to theeptesiified field theory, and contrary to conventid is
considered that a quantum could be electricallgradted upon by an electrically charged particlarto
infinitesimally small extent, such that, in partey a significantly large collection of electrigatharged
particles comprising the same electrical chargédcelectrically interact in a observable way withjantum of
electromagnetic radiation according to the spinthefvirtual particle paths of the electrically oiped particles

in the collection of particles and the spins of ¥ireual particle paths of the quantum.

Now, it is considered that the virtual particlehmtvhich extend out from a particle interact byirthe
respective potentials summating (i.e., adding ardracting) with the potentials of the virtual pele paths of
another particle in agreement with their respectpi@s, so as to effectively attract or repel, emdsequently
cause a respective extent of electromagnetic &tiraor repulsion, and gravitational attraction.h&ein, in
order to unify "spacetime" (as considered with eg$po the unified field herein) with the mass-gyeof the
unified field, the Lorentz factor is related to tpeometry of the propagation of the mass-energheftinified
field (or of a particle), as with respect to figd® and the reasoning which follows immediately¢adter.
Wherein, aside from the relevant conventional Ltréactor, i.e.y(v), under certain circumstance, the square

of the reciprocal Lorentz factor (or the squaréhef Lorentz factor) is redefined and applicableshrer
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according to a change in potential as shown intaaps(17A-17D) below, for example, for squaredottetical

reciprocal Lorentz factors:

K () * ~8* K, (q)*
1 1
> =1-
q
7T 1* KT —
Eq. (17A)

Here, the relevant interval is equal toth¢, i.e., the absolute value of the maximum pdedilfference
between the potentials in the numerator in equdfi@A) (as relates to the absolute value of equadid).
The reciprocal Lorentz factor in equation (17A) tenused in a manner which is similar to the maimer
which the conventional reciprocal Lorentz factoused. Respectively, the square of the convertiamantz

factor can be written as:

V2 C2 V2 C2 - V2

1
y_g =1- C_ = C_ - C_ = 02 , which allows for the following squared reciprotakentz factor in the

theory herein:

V -V
1 _1- reference :1_L
V

2 .
V4 \/interval interval

For example, consider the following reciprocal Lmamefactor which applies 4Ktq/r for the dependent
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variable in the numerator of equation (17A):

Here, for example, the Lorentz factor would repnéseminimum spatial contraction (i.e., a zero spat
contraction) of the given virtual particle path kva potential of 4Krg/r (the dependent variable) with respect

to the given reference virtual particle path withagential of~ 4Kq/r.

While also in regard to equation (17A), consider fibllowing reciprocal Lorentz factor which applies

~ 3Ktq/r for the dependent variable in the numeratacfation (17A):

Here, for example, the Lorentz factor would repnésemaximum spatial contraction of the given \attu
particle path with a potential ef 3Ktq/r (the dependent variable) with respect to themgreference virtual
particle path with a potential ef4Ktq/r. Note that, in this case, when)&il.9750 and (¥)=.0250, then the
term~ 4K1q/r approximately equals 3.9505¢/r, and when (1)=1.0250 and ($)=.9750, then the term

~ 3Kq/r approximately equals 2.9432¥¢!r, such that:

1 3 3.9505-2.9432 — 0.0073, Which is considered to be a

2
7T 1
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respective fine structure constant such that 1
136.9863

~ 0.0073

Now, another reciprocal Lorentz factor is applieaiol the present theory:

~ e e
4K (a)* -8* — K (a)*
1 r n r
> =1-
q
7T 4*~KT 7
r
Eq. (17B)

Here, the relevant interval 4s4Kq/r. The reciprocal Lorentz factor in equationB) €an be used to
transform one virtual particle path with a giverigadial to that of another virtual particle pathiwa different

potential (as relates to the absolute values adrls).

For example, consider the following reciprocal Lmamefactor which applies 4Ktq/r for the dependent

variable in the numerator of equation (17B):

Here, the Lorentz factor would leave a virtual géetpath with a potential af 4Ktq/r unchanged with respect

to the given reference virtual particle path withaaential of= 4Kq/r.

However, also consider the following reciprocal ¢tz factor with respect to equation (17B) which



Page 85 of 154

appliess 3Krqg/r for the dependent variable in the numerataqefation (17B):

I
H
[
Q
Mlw

Here, the Lorentz factor would transform a virtpatticle path with a potential ef4Kq/r to a virtual particle
path with a potential of 3Krg/r with respect to the given reference virtuakigd path with a potential of

~ 4GrM/r (i.e., without the absolute values3/4 *~ ~4Kq/r =~ 3Krq/r).

While, another reciprocal Lorentz factor is apphieain the present theory in relativistic terms as

follows:
~" 2z (mer) 1 ny; 2z (mer)
h yTZ h
~ e 2 1 e
8* KT(Q)*—_7T 8*7KT(q)*
1 r nl r
7 =1-
q
7T 2% KT il
r
Eq. (17C)

Here, the relevant interval is equal to2J, i.e., the absolute value of the maximum pdedilfference
between the relativistic potentials in the numearatequation (17C) (as relates to the absolutaevaf
equation 15D). The reciprocal Lorentz factor imi@ipn (17C) can also be used in a manner whishmgar to

the manner in which the conventional reciprocaldmbz factor is used.

For example, consider the following reciprocal Lmdrefactor which applies 3Krg/r for the dependent

variable in the numerator of equation (17C):
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Here, for example, the Lorentz factor would repnéseminimum spatial contraction (i.e., a zero spat
contraction) of a relativistic virtual particle patith a potential of 3Ktq/r with respect to a given reference

relativistic virtual particle path with a potentiafl~ 3Kq/r.

While also in the regard to equation (17C), conside following reciprocal Lorentz factor which

applies~ 1Krg/r for the dependent variable in the numerataqfation (17C):

Here, for example, the Lorentz factor would repnésemaximum spatial contraction of a relativistitual
particle path with a potential ef 3Ktq/r with respect to a given reference relativisirtual particle path with a
potential of~ 3GrM/r. In this case, the relativistic version isrfarlated by applying the Lorentz factors which
relate to equation 15B, such that the potential 4Krq/r * 1/el% =@M« 1/, is ghserved as a potential of

~ 1Kq/r.

Moreover, still, another relativistic reciprocalremtz factor is applicable in the present theory:
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h "l h
‘kz * 2 * *e
8* K1 () -7 8* — K ()
1 r | r
7 =1~
~ q
7T S*NKT*
r
Eq. (17D)

Here, the relevant interval 4s3Kq/r. The reciprocal Lorentz factor in equation (}dan be used to transform
one relativistic virtual particle path with a givpotential to that of another relativistic virtyadrticle path with

a different potential (as also relates to the alisotalues of potentials).

For example, consider the following reciprocal Lmdmefactor which applies 3Ktq/r for the dependent

variable in the numerator of equation (17D):

1 r ro_
7 =1~ =1
q
7T stT*
r

Here, the Lorentz factor would leave a relativisiitual particle path with a potential 8f3K+g/r unchanged

with respect to the reference relativistic virtpatticle path potential 6f 3GrM/r.

While also in the regard to equation (17D), constte following reciprocal Lorentz factor which

appliess 1Krg/r for the dependent variable in the numeratagafation (17D):



Page 88 of 154

Here, the Lorentz factor would transform a relati virtual particle path with a potential #f3Ktg/r to a
relativistic virtual particle path with a potentafl~ 1Kq/r with respect to the given reference relaticisti
virtual particle path with a potential ef3Krq/r (i.e., without the absolute valuel/3 * =~ 3Ktq/r = ~1K1q/r).
In this case too, the relativistic version is fotatad by applying the Lorentz factors which rel@te@quation

15B, such that the potential ®f4Kq/r * 1/el% =@Ml « 1/, is ghserved as a potential~ollKrq/r.

It is considered that the Lorentz factor is "cattiby the virtual particle paths (mass-energy) el
respective volume subtended by the virtual parpettns (virtual particles) of the unified field,céuthat the
parameters of Lorentz transformations are inharettte unified field (providing background independe).
Thus, the gradient of a single virtual particlelpg@dr a four dimensional array of virtual partipleths) provides
the gravitational (and electromagnetic) energyntdriaction, and effectively supplies the Lorentzda (i.e.,
the Lorentz factor and its respective reciproc&Yhile, the path along which a respective bodyraxteed upon
travels is effectively produced by the respectivatgracting virtual particle paths of the bodié¢snberaction
according to such terms which include the gradiehtke virtual particle paths of the interactinglds of the

bodies before, and as a consequence of, interaction

In result, the mass-energy and the "spacetimet@vity" are both comprised by the virtual particle
paths of the unified field, and are applied togethex more direct manner then in general relativiYet, the
unified field described herein unifies "spacetimgth not only mass, but also electric charge. Véhera
virtual particle path of the unified field, whiclarcies the Lorentz factor of "spacetime” for masd electric

charge, comprises both a gravitational componemntiwdiccounts for conventional gravitational intei@t, and
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an electromagnetic component which accounts foveatonal electromagnetic interaction, while botis@unt
for "nuclear interaction.” In which case, for exae) in proton-proton nuclear interaction, the gl@magnetic
component includes attractive spins, while the g@éienal component includes repulsive spins as vl

described later (wherein gravity is considered igdge in the nuclear region in conventional terms)

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 modetiHe most
part. In response, the unification herein propasasthe gravitational and electromagnetic comptsef the
unified field together mediate gravitational, eteabagnetic, and nuclear interactions in a unifiethner by

way of virtual particles as described before, amenso later.

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 rotate around the axis in the plafigsymmetry
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) 42dC).

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

Intrinsic spin for a propagating
positively charged particle. Note tH{&)
is out of the page using the right hand
rule with respect to the top view.

FIG. 24C

It is considered that propagating negatively changgrticles prefer to be relatively upright during
interaction while propagating in parallel or antglé&el, and similarly for propagating positivelyanged

particles. Figure (25A) shows the preferred re&atipright alignment for juxtaposed parallel proguaty
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negatively charged particles, and separately shiogvpreferred relative upright alignment for juxdapd
parallel propagating positively charged particl®ghile similarly, figure (25C) shows the prefernetiative
upright alignment for vertically aligned parallebpagating negatively charged particles, and shbes

preferred relative upright alignment for verticadlygned parallel propagating positively chargedipkes.

On the other hand, it is considered that propagatositively and negatively charged particles prefe
to be relatively inverted during interaction whileopagating in parallel or antiparallel as showfigare (25B)
for juxtaposed parallel propagating positively axegjatively charged particles, and as shown in 8ga6D) for
vertically aligned parallel propagating positivelyd negatively charged particles. Neverthelessaah of the

cases in figures (25A-25D), the intrinsic spins @igned parallel.
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For certain interactions, it is consider especiatiportant that the microscopic spin vectors of
extended more bent virtual particle paths areivahtinverted due to "bending” compared to lessthartual
particle paths, such that, for example, the miaspgrelectric spin vector (q) rotation around thspective (z)
axis is reversed, and, importantly, the magnetjg) @d mass (m) spin vectors are inverted as showigures
(26A) and (26B), for example, for the extranuclesgion on the front top right hand screw side okgatively
charged particle. Wherein, this inversion chanastie, or the lack thereof, affects the alignmand rotational
directions of the spin vectors of interacting vattparticle paths, and thus consequentially affésgespective

attraction or repulsion which results from affecspih vectors during 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 revemsehe 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 region on the front top right
hand screw side of a negatively charged partidihile importantly, the microscopic
magnetic and mass spin vectors are also invertewyakspective axes accordingly.

Interactions in which this inversion characterissiespecially important include certain interaciavhich are
described in more detail later including the seféraction of virtual particles paths, and intei@at of
electrically charged particles which are in a oiglaligned distribution as in the case of the iat¢ions of spin

aligned propagating electrically charged particles,interactions of magnets, and molecular inteyas.

Also, consider important for interaction during pagation that the acceleration of the unified field
causes relatively opposite rotations in differemttipns of a virtual particle path. In figure (2);Ahe rotations

shown by the dashed curved arrows for an increas®ass cause relatively opposite microscopic nass s
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vector (m) rotations for different portions of thietual particle path. Then, when considered tbgets shown
by the dashed curved arrows in figure (27B), th&t lsendition of a more bent virtual particle pagh i
maintained while the different portions of the wat particle path continue to effectively rotateétatively

opposite directions, and while the relativistic miaéthe electrically charged particle as a whotreases.

FIG. 27A FIG. 27B

Here, as different portions of the example virjpatticle
path effectively rotate in relatively opposite diiens as
shown in figure (27A), nevertheless, the bent coowliof a
more bent virtual particle path is maintained whsreh
rotations cancel each other out as shown by theedias
curved arrows in figure (27B).

Now, figure (28) shows how the microscopic magnsgin vector component {B of a more bent
virtual particle path (dashed oval) of the righhtiacrew side of an upright negatively chargedigart
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 an upright negatively chapgeticle which is propagating in parallel on tbp,tthus

causing magnetic attraction.
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Note, the patrticles in figures (28-31) are showpasated. Thus, one must conceptually reposition
each orthogonal set of extranuclear spins shovendashed oval (along with the respective partiola)e
keeping it aligned as it is so that the origintgé brthogonal set of extranuclear spin vectoracheval is then
almost abutting the origin of the orthogonal sehwélear spins shown in a corresponding dashedmnglet of
the other relevant electrically charged particlegfmper alignments. Also, note that the verteahponent of
(q) is effective in both parallel and antiparafpebpagating cases. Furthermore, note that thevialg
examples of propagating electrically charged plarirteraction also include attraction or repulsamtording
to the interaction of microscopic charge, mass,rmaagnetic spin vectors of the respectively lesg betual
particle paths of the extranuclear field of a pggiang electrically charged particle with the nacleegion of
the opposing propagating electrically charged plaxti.e., in particular, during juxtaposed progagacharged
particle interaction, so as to account for respeatiectric and gravitational interaction accordyngiVherein
in figures (28-31), the less bent virtual partipghs are shown separated from, and adjacentetio réspective
more bent virtual particle paths, and thus wousd aleed to be conceptually repositioned accordingly
Moreover, note that, with respect to figures (28,280 equivalently arranged positively chargedgagating

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 uprigegatively charged particle
propagating out of the page on the bottom is atigmdiparallel in the
horizontal plane to the microscopic magnetic sgoter component (g) of
the “nuclear region” (dashed rectangle) of an ugrigegatively charged
particle propagating in parallel out of the pagdtwmntop, thus causing
magnetic attraction.

FIG. 28
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Figure (29) shows how the microscopic magnetic spitor component (B) of a more bent virtual
particle path (dashed oval) of the right hand scsile of an upright negatively charged particlegagating 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 theclear region” (dashed rectangle) of an upriglgatieely
charged particle which is propagating antiparallethe top, thus causing magnetic repulsion. (kwaethe
spins of the propagating charged particles showimgures (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(#&n,) of the more bent
virtual particle path (dashed oval) of an uprigegatively charged particle
propagating out of the page on the bottom is atiguezrallel in the horizontal
plane to the microscopic magnetic spin vector camepb (B, of the
“nuclear region” (dashed rectangle) of an uprigtgatively charged particle
propagating antiparallel into the page on the tiops causing magnetic
repulsion.

FIG. 29
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Figures (30) and (31) show the arrangement foirteeaction of negatively and positively charged
propagating particles. Wherein, in figure (30§ thicroscopic magnetic spin vector componeniBf the
more bent virtual particle path (dashed oval) efright hand screw side of the upright negativélgrged
particle propagating on the bottom is aligned paké&b the microscopic magnetic spin vector compiByc)
of the coupling virtual particle path of the rigidnd screw side in the “nuclear region” (dashethregte) of
the inverted positively electrically charged pdeiwhich is propagating in parallel on the top,slzausing

magnetic repulsion.
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Here, the microscopic magnetic spin vector compb(#&r,) of the more bent
virtual particle path (dashed oval) of an uprigegatively charged particle
propagating out of the page on the bottom is atigrezrallel in the horizontal
plane to the microscopic magnetic spin vector camepo (B, of the
“nuclear region” (dashed rectangle) of an invegeditively charged particle
propagating in parallel out of the page on the thps causing magnetic
repulsion.

FIG. 30
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While, figure (31) shows how the microscopic magnspin vector component {B) of the more bent virtual
particle path (dashed oval) of the right hand scsile of the upright negatively charged particlepagating
on the bottom is aligned antiparallel to the micaysc magnetic spin vector component,{Bof the coupling
virtual particle path of the right hand screw sil¢he “nuclear region” (dashed rectangle) of tineerted
positively electrically charged particle which i©pagating antiparallel on the top, thus causingmeéc

attraction.
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Here, the microscopic magnetic spin vector compb(&g) of the more bent
virtual particle path (dashed oval) of an uprigegatively charged particle
propagating out of the page on the bottom is atigmdiparallel in the
horizontal plane to the microscopic magnetic sgoter component (g) of
the “nuclear region” (dashed rectangle) of an iteapositively charged
particle propagating antiparallel into the pagetmntop, thus causing
magnetic attraction.

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 ofcltthe
present theory does not support).” Herein, therthef unification reuses the parameters of théiechifield
described previously for "everything" for structuienction, and simplicity, such that virtual paléis constitute
the internal structure of mass-energy, and sudhetleh has a structure and function which is amaisgo that
of propagating electrically charged particles diésd previously (wherein virtual particles comprisetual-

virtual particles," etc.).

Accordingly, "self interacting" virtual particle fhes (which account for internal bonding) align in
agreement with the alignment of their respectivia spctors so as to effectively produce the shdjbe
virtual particle paths, and consequentially thepghaf a static or propagating particle as a whabewhich
case, virtual particles on the top and bottom safesegatively and positively charged particles@mpsidered
to self interact with virtual particles on the sasige by way of the respective right-right and-left hand spin
vector interactions, such that parallel microscajiarge and mass spin vector interactions arectittea and
antiparallel microscopic magnetic spin vector iat#ions are attractive, etc. This is becausealiparticles
are also considered, in their own way, to compageand bottom sides which are either right or thefihd
screw, etc. Similarly, it is considered that vattparticles on the top and bottom sides interaitt wrtual
particles on their opposing sides in self intexacty way of respective right-right and left-letirid spin vector
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 regf@tatic negatively and positively electrically chad

particles.
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FIG. 32A

However, as shown in figure (32A), a virtual pddibas a microscopic magnetic spin vectay)(B
which is aligned according to the screw (chargahefparticle in which it is comprised by switchingnd

rules. Wherein, a right hand screw virtual paeticl a negatively charged particle and a right reordw



Page 108 of 154

virtual particle in a positively charged particlave oppositely aligned microscopic magnetic sprtws (By)
when their intrinsic spins are aligned paralleld asimilarly, a left hand screw virtual particleamegatively
charged particle and a left hand screw virtualipiarin a positively charged particle have oppdgigtigned

microscopic magnetic spin vectors{)Bvhen their intrinsic spins are aligned parallel.

For example, as described for propagating chargetit|e interaction before, "real" propagating
electrically charged particles of, for example, agfe electric charge which are propagating in lparaith
parallel intrinsic spins would magnetically repelhuse of virtual particles which are propagatingnore bent
extranuclear virtual particle paths on one reappgating particle with microscopic magnetic spirtscl are
parallel to the microscopic magnetic spins of thiual particles on virtual particle paths in thectear region
of the other real propagating particle during iat#ion. Yet, conversely, the oppositely chargexppgating
particles would also electrically attract due tdual particles which are propagating on less leattanuclear
virtual particle paths on one real propagatingip@rtvith microscopic magnetic spins which are jpautallel to
the microscopic magnetic spins of the virtual ées on virtual particle paths in the nuclear ragibthe other
real propagating particle during interaction. Ihieh case, the differences in the microscopic magseins of
the virtual particles of the same spin in opposteew particles (i.e., here, in oppositely elealhccharged
propagating real particles), and the respectiveraigrepulsion and electric attraction are accedifior

accordingly.

Still, in the process of mediating electromagnetid gravitational interaction (as described before)
virtual particles from electrically charged partislare considered to attract or repel analogotietway
propagating electrically charged particles attoaatepel during interaction. While, virtual paléis bonded in a
band in a particle of opposing sides are also densd to interact analogous to the way propagaiectrically
charged particles interact. For example, virtwatiples bonded in a band of virtual particle paththe nuclear

region of a static electrically charged particle eonsidered to interact analogous to the way iichvh
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propagating electrically charged particles interhat in a way in which they change in spacingr@asing
vertically and horizontally in an outward mannemfrthe center), and in a way in which they rotateréasing
in the less massive, or more decelerated, rotdtdrection in an outward manner from the centas)shown in
figure (32B) (note that changes in the bends oWtteal particle paths are not shown). Whereughsbonding
in the nuclear region occurs in order to maximizeaation and minimize repulsion amongst virtuattjgées in
agreement with the bends in their "virtual-virtup8rticle paths (which function analogous to theerand less
bent virtual particle paths of interacting propaggelectrically charged particles described bgfamach that,
in effect, virtual particles in the nuclear regmntribute to the shape of the unified field alevith the virtual

particles in the remainder of the electrically geat particle as a whole.
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Example virtual particles in virtual particle pahr®pagating out of the page
(left portion) and propagating into the page (rigbttion) on the top and
bottom front and back sides of the nuclear regifom static proton.

FIG. 32B

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
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2nmcer/2t=h/2t which is reduced Planck constant (h-bar); anddkl4ength (1.6162x18)/Planck time
(5.3911x10") = speed (c), which, given direction, represerttamslational velocity. In which case, (h), i.e.,
unreduced Planck constantt(@cr), is applied herein in a context in which itates to the geometry of the
virtual particle paths of the unified field, sudtat 2r*1.6162x10> (i.e., 2t r) is "unreduced" Planck length
when r=1.6162x1®", and is applied such that*A.6162x10* (unreduced Planck length)/5.3911%t@Planck
time)=1.8835x1¢’ m/s, which, herein, is considered to be the superial velocity of virtual particles which

propagate over virtual particle paths.

QUANTUM OF ELECTROMAGNETIC RADIATION ("MASSLESS" PRTICLES):

Consider that a "quantum of electromagnetic raaiétproduces a conventional alternating
electromagnetic field comprising an alternatingtle field (Ea) aligned along the (y) axis which is
perpendicular to the axis around which the toplawitom sides rotate, and perpendicular to the timeof
propagation as shown in the perspective viewsgurés (33A) and (33B). Furthermore, consider ghat
guantum of electromagnetic radiation also prodacesnventional alternating magnetic fieldh{Bwhich is
generated as the virtual particle paths helicalbppgate left and right, and which is aligned altrey(z) axis
perpendicular to the axis around which the toplaottbm sides rotate, aligned perpendicular to ttezreating
electric field (), and aligned perpendicular to the direction @pagation as also shown in figures (33A) and

(33B).
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Matter quantum of Antimatter quantum
electromagnetic of electromagnetic
radiation radiation
FIG. 33A FIG. 33B

The electric field () and magnetic field (B axes are considered to be aligned as shown ifidhe
views for matter and antimatter quanta of electrgmesgic radiation in figures (34A) and (34B), anslcahs
shown in perspective views in figures (35A) andBBgas they would also be aligned in an analogoasmar,
and for similar reasons, for a negatively and atpedy electrically charged particle, respectivelyNote that
the top and bottom sides shown in figures (34A) @4dB) are propagating around a common central axis
wherein the infinitesimally small separation of the and bottom sides is not shown. In this regtuel spin of
a quantum of electromagnetic radiation is almostelg eliminated when considered in the same odrde
that of the spin of an electrically charged pagtidescribed before. Also, note that the helicahggtry of the
virtual particle paths of a quantum of electromagn®diation in the present theory is supported by
conventional theory in which a photon is considacedomprise right and left helical components.

Furthermore, note that a conventionally polariziéeraating electromagnetic field could be achietgd
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rotating the spins of the virtual particle pathsaajuantum (or equivalently an electrically charpadicle) so

that together they follow an "elliptical" trajecyoaround their common center.

Ba A A Ba
R L
EE Ea Ea 5;
L R
v v
Matter quantum Antimatter quantum

FIG. 34A 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 emitbecxample, by a positron, and it will be showtetehow an

antimatter quantum can interact in a manner wheaquivalent to a matter quantum, and vice versa.

The electric and magnetic fields of a quantum e€ebmagnetic radiation (or an electrically charged
particle) are considered to be detected during urteagent as a consequence of the affect that theal/ir
particle paths of a propagating quantum of elecagmetic radiation (or an electrically charged gé#)i have
on another particle upon interaction. In figuré)(3or example, consider that the right and leftéh screw
virtual particle paths of the matter quantum caallgn with, and be respectively absorbed by, tipeatiod
bottom sides of the electron shown. Wherein, ihteal particle paths of the quantum interact vtk virtual
particle paths of the electron, and thus causedlkear virtual particle paths of the electron ¢oederate and
project forward so as to establish the combinelit iaapd left elliptically helical top and bottom eglof a

propagating electron along the direction of theppgating quantum (which is propagating into theepaddere,
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consider that the quantum is also absorbed dudsickaof repulsion because of its field geometigniprising a
lack of eccentricity), and absorbed because afatsesponding field resonance, thus allowing thengum's
field to merge with the electron's field, and thmTtome eccentric with the eccentric geometry oftbetron's
field upon deceleration (refer to the descriptiatet herein regarding the quantum's unified figld sector
geometry with respect to annihilation and pair pithn under the heading "PARTICLE TRANSMUTATION

AND GENERATION").
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FIG. 3¢
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MAGNETIC INTERACTION:

Now, certain longstanding questions about magfiielids can be addressed as they pertain to the
present theory by examining the internal structirine unified fields of static electrically chathparticles as
presented herein, e.g., the conclusion that thetenge of magnetic monopoles is not supported dyptesent
theory can be made. Wherein, in a descriptionrafignetic field produced by magnets herein, consic
certain more bent virtual particle paths from thye $ide of each of a number of electrons propagatithe
north pole of one magnet, and certain more betualiparticle paths from the bottom side of each atimber
of electrons propagating in the south pole of gnogphg magnet, respectively extend out to prodoeevirtual
particle paths of the static magnetic field betwt#ennorth and south poles of two magnets. In Wwhase, the
more bent virtual particle paths of electrons whach propagating in parallel with parallel intrimspins in
atomic orbitals in one magnet would magneticalbgiact attractively with electrons which are progagg in
parallel with parallel intrinsic spins in atomidoitals in the opposing magnet as shown for theaateon of
north pole electrons with south pole electronggare (37). Consequentially, in two such magnelesgtrons in
orbitals of protons in one magnet would be maga#ti@ccelerated in an attractive manner towardalleh
propagating electrons in orbitals of protons indpeosing magnet, such that the atoms in the opgosi

magnetic materials would accelerate towards edutr ot
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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 chargedtisbes described
previously).

FIG. 37

Figure (38A) shows the magnetic field producedveen two magnets by the right and left hand
screw sides of certain more bent virtual parti@dép extending out from electrons comprised in sppp
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 fagnetic field, such that the top and bottomssate
accelerated in a respectively curved path. Whetkenegatively and positively charged particles to the
right and left, respectively (as shown looking itite page at figure 38A) due to the repulsion dtrdction,

respectively, of, in particular, the microscopicgnatic spin vector components,{( of the more bent
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extranuclear virtual particle paths of the opposmagnets on the nuclear microscopic magnetic spatov
components (R) of the negatively and positively charged propemgparticles. Wherein, the propagating
negatively and positively electrically charged et are accelerated in a direction which is pedpailar to

the direction of the magnetic field (B) accordilmgconventional left and right hand rules, respetyiv
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In the (B) field above, the
upright negatively charged
particle (-) propagates in a
curved path to the right (front
view) due to parallel
repulsion of the microscopic
magnetic spin vector
components (B, produced
by the interacting curved
more bent virtual particle
paths of the magnetic field.

In the (B) field above, the
inverted positively charged
particle (+) propagates in a
curved path to the left (front
view) due to antiparallel
attraction of the microscopic
magnetic spin vector
components (R produced
by the interacting curved
more bent virtual particle
paths of the magnetic field.

FIG. 38A
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Figure (38B) shows the microscopic charge spinordcf) and vertical microscopic charge spin vector
component (g of a right hand screw more bent virtual partjgéth of a portion of the magnetic field depicted
in figure (38A) aligned with the charge spin vedtgy and vertical microscopic charge spin vectanponent
(g¢) in the nuclear region of the right hand screveflan upright negatively charged particle propiagan,

and perpendicular to, the given portion of the nedigrfield.

’

o)
N o
«---

Magnetic field Upright negatively
portior charged particle
propagating to the
right

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 propagaartcles) in, for example, a bubble chamber cambee
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clearly understood. Here, note that accordingnéopresent unified field theory, and contrary tovamntion, it
is considered that a quantum could be magnetigatbyacted upon to an infinitesimally small extbgta
magnetic field (as stated for an electric fieldigls that a quantum could be magnetically interaagfezh in a
observable way by a magnetic field of significaneéisgth according to the spins of the virtual mdetpaths of

the magnetic field and the spins of the virtuakipbe paths of the quantum.

NUCLEAR INTERACTION:

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

shown in figures 39-42B are arbitrarily drawn, dhds are not relevant in these cases.)
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Figure (40) shows some orthogonal charge, massnagghetic microscopic spin vectors of example airtu

particle paths in the nuclear region of a statigatieely electrically charged particle, i.e., haestatic electron.
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Again, consider that the virtual particles in thual particle paths on the top, bottom, and tog bBottom
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.
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Wherein, the microscopic spin vectors of the virpgticle paths of the proton and electron are
considered to rotate around respective orthogarational axes upon interaction for a proton-etattoond in
the formation of a neutron as shown by the curveals in figure (41A), for example, for the microgic
magnetic and mass spin vectors rotating aroundhtbescopic electric spin vector axes of the giegample
virtual particle paths. Accordingly, note how thecelerated condition of an electron in electrgutwe could

facilitate the formation of a neutron.
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In the case of the proton-electron bond, the sputors are considered to rotate such that, in
effect, there is a net increase in their total nfarsncrease in mass for the electron and a lesser
decrease in mass for the proton). In which casegkpectively interacting virtual particle paths
positioned diagonally (right-right and left-leftinsides), the microscopic electric (q) and mass
(m) spin vectors are respectively aligned paraltel attract, while the microscopic magnetic spin

vectors (B, are aligned antiparallel and attract.

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
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curved arrows in figure (42A), for example, for tnéroscopic magnetic and mass spin vectors r@gaound

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 spatore of the newly bonded proton are considered to
rotate to a less massive alignment such that feciethe total mass of the nuclearly bonded pratiosh
neutron decreases so as to produce a mass défeet.ein, for respectively interacting virtual palei
paths positioned diagonally, the microscopic eledpin vectors (q) align parallel and thus attréoe
mass spin vectors (m) align antiparallel and tleypel, and the microscopic magnetic spin vectgy) (B

align antiparallel and thus attract.
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Thus, the unified theory herein depicts the physi@aning of mass defect and binding energy.

Note that for the proton-neutron bond, microscapin vector alignments are equivalent to the
alignments of the microscopic spin vectors durirgauclear interaction for the case of electronedign
repulsion with gravitational "attraction” (in whidase the respective gravitational attraction giterto turn
the particle around) for particles of the sametelecharge as described for figure (18) beforaisTs
considered the preferred alignment of such pagicidoth cases, but, in the case of nuclear bgnthmns
alignment of the microscopic spin vectors represém electromagnetic attraction and the graviatio
"repulsion” of nucleons, i.e., in the latter caséorm of mass repulsion or "antigravity" whichomad with the
other cases of mass repulsion described hereingssks the essence of the longstanding issue sicghy

guestioning the existence of the property of aatidgy.

In this train of thought, the properties of thefigd field, which include both attractive and regué
aspects, the geometric distribution of the unifiettl, and the behavior of the unified field furati need to be
considered when accounting for the inexplicablé daatter and dark energy of conventional thoudtdr

example, consider starting with a sphere and adfistke following dimensions:

FIG. 45
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4
such that the volume of the sphere:;iﬂz,r r® = 3349 when r=2, and the volume of the diskis’h = 888

when r=2 and h¥2/2.

Accordingly, consider that the less bent virtuatigée paths of the unified field of a galactic
supermassive black hole occupy the volume of thk, duch that the galactic matter, which comprisdgary
matter potential and dark matter potential, amotm&88/33.49=.26 or 26%, and this is 100% ofghlkactic
matter potential (i.e., ordinary and dark matteieptial). Wherein, 8.88*.1=.88, and accounts f@¥dlof the
galactic matter potential, which is galactic ordijnmatter potential, and 8.00 accounts for 90%hefdalactic
matter potential, which is galactic dark mattergmbial comprising less bent virtual particle pdtiasn the

black hole. While, the remaining 74% is the darkrgy potential comprises more bent virtual pagtymhths.

Respectively, consider, for example, a case in lwhisignificant amount of less bent virtual paeticl
paths from the top and bottom sides of a galaciiesnassive black hole are concentrated alongvéret e
horizon, accretion disc, and beyond. Whereinffiecg the electromagnetic and gravitational congua of
the virtual particle paths of the top and bottodesiof the black hole would present forces on anyimatter
(comprising positively and negatively charged oadynmatter), thus enabling the supermassive blatk to
maintain the galaxy. In which case, the effecpeéential of the black hole would vary in geomednd
magnitude radially from the center of the blackeh@nd would vary with the velocity of the orbitinwatter.
However, the attractive and repulsive aspectsebthck hole, and their net outcome, would charsghea spin
vectors rotate in accordance with changes in theldef the respective virtual particle paths oftikeck hole,
such that the consumption of mass-energy by, améxpulsion of mass-energy from, the black holeldou
change the geometry, e.g., the more and less benejry, of the black hole, and therefore change th

behavior of the black hole accordingly.
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While still, it is considered that the black hoendhave gravitational and electromagnetic intepacti
with another black hole according to the spin viectd their respective virtual particle paths.which case,
the attractive and repulsive interaction betweatlbholes as such needs to be considered whenrditgptor
dark energy, the expansion of the Universe, eteteHegarding the accelerated expansion of thedise, Big
Bang theory, and figure (43), consider that asutinéed field presented herein decreases in dersigyvirtual
particle paths (gradients of the unified field)end out farther, and, in the static form, bend maherein,
more bent virtual particle paths (dark energy) haverted microscopic mass and magnetic spin veatath
respect to their precursor less bent virtual plerpaths, and consequentially have changed theacive and
repulsive interactions relative to their precurgsss bent virtual particle paths, such that a dessen the
density of the unified field of a black hole candssociated with an accelerated expansion of tineetse

which is expanding with momentum.

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 rotatad
realignments of their spin vectors. In which cdke,electron is considered to “accelerate” (insega mass) to
a greater extent than the proton is consideredeoélerate” (decrease in mass) due to the disgropate
affect of the proton on the electron. While, tlhuelearly bonded proton and neutron mutually atiraictl yet,
nevertheless, the sum of their masses is lesghlearesulting mass according to the rotations and

realignments of the spin vectors of the decelerptetbn.

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). One geometric consequence of bqrfdmng
example, is the occurrence of a certain amounidefrgys bend that the extranuclear virtual parfeths

experience in a nuclearly bonded proton in an atomprising two or more nucleons due to the chang#dse
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trajectories of the virtual particle paths of atproupon such vector realignments, such that,saltethe

proper alignment for a respective orbital portisqproduced.

Now, the energy of an electron antineutrino whichssociated with the formation of a neutron is
considered to be related to the acceleration ("cesgion”) of the unified field of the bonded eleatrand to
the overall more massive condition which is respebt created due to changes in the electron'sspttor
alignments and the redistribution of its respectiveual particle paths to an overall more denseduon.
Wherein, when a neutron decays in the processtafdezay, the proton and electron separate, and the
compressed unified field of the electron recovera tespectively less compressed condition. Irclvbase, it
is considered that the energy of the electron antimo which is associated with beta decay comedp to the
release of the energy stored in the compressetkdriiéld of the electron upon separation of thectbn from
the proton. Then, the antineutrino is producediftbe resulting "accelerated" beta particle duguith changes
(refer to the description of particle generationalogeleration later herein under the heading "PARH

TRANSMUTATION AND GENERATION").

ATOMS AND MOLECULES:

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

theory shows how this is the case.

First, consider that the neutron assists in thallmgnof protons according to the Pauli exclusion
principle, which includes assisting in the mannfemuclear bonding described hereinbefore as reduiyethe

internal structure of electrically charged partscénd the spin vector properties of their respeatixtual
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particle paths. In the example shown in figure) (4dree protons can be bonded by the placemeam of
electron between the two protons which have theesalilgnments of angular momenta. Wherein, oneoprot
and a respectively bonded electron act as a neutfote that the relative sizes of a proton anélantron in

figure (44) (and elsewhere) relate to mass nousadind are for pictorial purposes.

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

FIG. 44

Figures (45A) and (45B) show the nucleonic bondimthe (x-y) plane of a few nuclei in agreement
with the Pauli exclusion principle. In particular,figure (45B), notice how, according to up armveh
alignments, there is zero net angular momenturarmg of protons, and in terms of electrons, anol iaddice

the respective quadrupole configuration of theqoret
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Orbital proton and neutron positions are considednly to be influenced by bond alignments, but
are also considered to be influenced by nucleorimity, in which case the repulsion of a protonamother
proton or other protons, and the neutral preseheeneutron (or neutrons) are considered to affeation
positioning in the nucleus, and thus affect respedarbital positional potential energy. For exdenin figure
(45B) it is considered that the (1s) orbital isnfied first with the (1s) protons along the (x') asisd,
subsequently, repulsion by the (1s) protons atfexipotential (and respective spin vector angleff)eprotons
which attempt to form the (2s) orbital. In whichkse, repulsion rotates the spin vectors of thecaahing
protons, and they bond with neutrons at a sliggtéater distance from the center than the (1sppsothere,
recall that microscopic spin vector alignments ofualearly bonded proton and neutron can be eqnvab the
microscopic spin vector alignments, and the rotetialirections thereof, of electromagnetic repuisas
described for figure 18, such that, here, electigmatic repulsion and nuclear bonding can work toget
Consequentially, an elliptically shaped octet ofleans is formed. In result, the (2s) protons glthre (y') axis
have slightly greater positional potential enetggrt the (1s) orbital protons (as relates to thmir gector
angles, virtual particle path distributions, pasitrelative to the center of the nucleus, etcJ, thas fill after

the (1s) orbital protons. Then, certain (p) ollgt@tons and neutrons form the next octet in #ag)(plane, etc.

Now, orbital portions are considered to be affea@sgmmetrically by the repulsion of a proton (or

protons) as shown in figure (46).
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Virtual particle paths of a proton experience aedion and deceleration
rotations on opposite sides due to repulsion wharhespond to a decrease
in mass and an increase in eccentricity on one sa&lethe more eccentric
(p) orbital virtual particle paths on the top siddigure (46), and
correspond to an increase in mass and a decreaseeéntricity on the
opposing side, i.e., the less eccentric (s)-lik@tal virtual particle paths on
the bottom side in figure (46). This process igieglent to the process of
deceleration and acceleration on opposite sidéseafiuclear region of a
positively charged particle due to electromagnegpulsion by an irregular
distribution of positively charged particles asaésed with respect to
figure (18).

FIG. 4¢
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With respect to figure (46), recall, still agaihat the microscopic spin vector alignments of dearnty bonded
proton and neutron can be equivalent to the miomiscspin vector alignments (and rotational dir@asi
thereof) of electromagnetic repulsion as describefigure (18). In this case, initially presembfons (solid
black rectangle) repel new protons, and thus apreton bonds in an asymmetrical configuration, sihet the
virtual particle paths of each of the newly bongeatons experiences deceleration and acceleraitatians on
opposite sides due to repulsion. Wherein, dedsberaorresponds to a decrease in mass on on€isidd¢he
top side in figure 46), and acceleration corresgdondan increase in mass on the other side fiehdottom side
in figure 46) as exemplified by the more eccenfpicorbital virtual particle paths on one side.(itbe less
massive side) of the proton in contrast to thosta@fless eccentric (s)-like orbital virtual padipaths on the

other side (i.e., the more massive side) of théopraespectively.

Figure (47) shows (z) axis nucleon positioning.
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(z) axis nucleon
positioning (shape per se

not shown)
\ _

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

presence due to positioning of (d) orbital nuclealasg the (z) axis.

FIG. 47

Figure (48) shows the (z) axis nucleon bondingodf (d), and (f) orbital nucleons on one side @f th
(x-y) plane, while the configuration of the (z) saxirbital protons on the two sides of the (x-y)nglare
considered to symmetrically complement each otpenwcompletion of a sub-shell. In which case, the

nucleonic bonding of (z) axis nucleons also ocaugreement with the Pauli exclusion principle.

With respect to the (z) axis, as (s) and certajro(pital portions are constructed from the virtual
particle paths of two protons in the (x-y) plariee tentral (z) axis orbital portions of (p), (dydg(f), etc.,
orbitals are constructed from (z) axis aligned n#rs of the same configuration of virtual partipkghs as

those established by two opposing protons in thg dane, and certain other (d), (f), etc. orbgaltions are
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constructed from tilted versions (with respecthe z-axis) of the same configuration of virtualtjzde paths as
those established by two opposing protons in thg ane. (Note that the “nesting” of orbital pons in the
theory herein is considered to pertain to the hif an electron to propagate in any orbital portby

switching virtual particle paths where virtual pelg paths "combine.")
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o

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

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

one side of
the (x-y) plane

&, 48

v Y

(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), éarbital y
nucleons is shown. As for the octets in the (xi@ne, the (2)
orbital proton and neutron positions as shown arsicered z
not only to be influenced by bond alignments, betaso
considered to be influenced by the presence obpsoand
neutrons along the (z) axis, and influenced bypttesence of

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

FIG. 48
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Figure (49) shows two (d) orbital nucleon configigas in the (x-y) plane which are considered talglssh the

d’,* and dy (d) orbitals.

FIG. 49

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 itepac octets which are separate from the (p), (d),
(), etc., sub-shell protons bonded in nucleonietscin the (x-y) plane which are considered to alsve bonds
with nucleons which are situated along the (z) éxig., via the tilted alignment of the z-axis ¢dbital protons
of a d-sub-shell extending virtual particle path$nard to respective nucleons of other (d) ortstdd-shell

portions in the x-y plane). Wherein, in the exaengiven, the (d) orbital nucleons bond while alidjse as to



Page 141 of 154

pass over the relevant (s) orbital protons to sertent, i.e., (S) orbital protons are situatedefdf"pockets" so
as to eliminate some repulsion. Thus, the (s)taldbare considered to be less elliptical in shbgss,
asymmetric, and are considered to have less paasitpptential energy then, for example, (d) orkitdlie to
less field repulsion and a lesser number of relatedear bonds, and fill first since they are pragtliby inner

positioned nucleons with such attributes.

Next, the unified field theory shows how the Paxiclusion principle is involved in fine and
hyperfine structure in a hydrogen atom. Accordmgbure (50A) shows a side view of one electroaray
given time in the horizontal plane on the top ottdrm side of the (s) orbital formed by a single 1mutlearly
bonded proton (hydrogen atom). Wherein, for examgs shown in figure (50A), it is considered tihat right
hand screw virtual particle paths (top side) afst inverted low energy electron could couple wihd be
accelerated by) the less bent bottom right hanelsside virtual particle paths of the proton, stiet the right
hand microscopic magnetic spins|B®f the electron are antiparallel with right hangtroscopic magnetic
spins of the proton, and such that the electronldvoscillate with its magnetic moment (u) antipaalvith the
magnetic field (B) which it generates while orbiting (fine structyrand antiparallel with the macroscopic

magnetic field (B&) of the proton (hyperfine structure).

While, as shown in figure (50A) at another time effiectively upright high energy electron in the
same (s) orbital could oscillate with its left halbdttom side) microscopic magnetic sping)Bntiparallel
with left hand microscopic magnetic spins of therenleent top left hand screw side virtual particéhg of the
proton, and oscillate with its magnetic momentganallel with the magnetic field (Bwhich it generates while
orbiting (fine structure), and parallel with the en@scopic magnetic field @3 of the proton (hyperfine
structure). Wherein, the more bent top left hacréw side virtual particle paths of the proton @vasidered to

comprise higher positional potential energy thanléss bent bottom right hand screw side virtudiga paths
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of the proton. (Note that the nuclear microscapagnetic spins Bof a propagating electron are relatively

inverted due to spin vector rotations upon accat@raompared to those of a static electron.)
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Upright electron (higher energy) propagating
into the page on a more bent orbital portion
on the top left hand screw side of the (s)
orbital of a hydrogen atom (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.

Electron at different times in more and

left Bm
Ny ? -

L (top)
I Bo R (bottom)
e >
e T -
Bm Right By,

Inverted electron
(lower energy)
propagating out of

less bent orbital portions in the (s) orbital the page on aless
of a hydrogen atom (shown in planes in a bent orbital

horizontally sectioned view).

T

and ¢

Orbital magnetic field

portion on the
bottom right hand
screw side of the
(s) orbital of a
hydrogen atom
(shown in a plane
in a horizontally
sectioned view).

Electrons with microscopic
magnetic spins (solid arrows)
and magnetic moments (u)
(dashed arrows)

Virtual particle path
microscopic magnetic spirf8m)

FIG. 50A
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A similar example of the role of the Pauli exclusjrinciple in the fine and hyperfine structureghe unified

field is shown in an (s) orbital of an atom formmdtwo nuclearly bonded protons in figure (50B).



Page 145 of 154

Upright electron
(higher energy)
. " A A
propagating into the Bu T Bu 5
page on a top left 0
hand B
m
screw ::—:{{':':‘__}:‘__‘:‘:-}: ] Bm
obital - ¥ T <=
portion 7 Left B L (top)
B R (bottom)
% : B, w Right B, Inverted
SRS, T 3 electron
:11::-_-_?(:‘_-_:‘—C J \ (IOWGr
energy)
propagating
Electrons in orbital portions in the (s) orbitabguced from the out of the
combining of orbital virtual particle path portiofrem two protons. Ei?tgr(r)]nriaht
Wherein the combined portions, as in terms of "piasclude orbital hand scrgw
portions extending out from each proton over corabi@ orbital orbital
portions of the other proton, in which case thernatting center portion

portions are exclusively shown in duplicate in dashne format. Note
that the microscopic magnetic spins of the more betual particle
paths on the top left hand screw orbital portiorei the electron so
that it is effectively upright, while the alignmeraf microscopic
magnetic spins of the less bent virtual particldnpa@an the bottom right
hand screw orbital portion effectively produce averted electron.

1 Bo  Orbital magnetic field

u
A
R : L Electrons with microscopic
and magnetic spins (solid arrows)
L v R and magnetic moments (u)
Y (dashed arrows)

T and ¢ Virtual particle path
microscopic magnetic spir{Bp)

FIG. 50E
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Still yet another example of the present unifiedidfitheory showing how electrons behave in atoms is
illustrated in figure (51) which shows why electsanove outward from orbitals of lower to higher igosal
potential energy in atoms upon absorbing energythis case, figure (51) shows an electron ostitlatvith a
left hand (bottom side) microscopic magnetic sgip)(antiparallel with the left hand microscopic mapme
spin of a "somewhat more bent" virtual particlehpam the top left hand screw side of a nuclearkydsaol
proton (lower portion of the drawing), and shows taspective spin vector alignments of a quanturimgu
absorption by the electron. Then, upon absorptlmguantum produces spin vector rotations iretbetron
so that the spin vectors of the electron rotateato® the alignment of the spin vectors of the "ewemne bent"
virtual particle path of an orbital higher in pasital potential energy, such that the electron fhrpagates on
the respective orbital higher in positional potaih¢inergy. (Note that a similar process would oéou

elevating an electron in a hydrogen atom, i.egmmuclearly bonded proton.)
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Inverted electron propagating into the
page with a left hand microscopic
magnetic spin (B) on a bottom left ? Ly
hand screw side "nuclear" virtual

particle path aligned antiparallel with a
microscopic magnetic spin {Bon an

"even more bent" extranuclear virtual

particle path on an orbital portion of B
greater positional potential energy op__ m
the top left hand screw side of the g
nuclearly bonded proton.

Ay Bm (proton)
(u)
Electron magnetic moment
(dashed arrow)

Inverted electron propagating into the

page with a left hand microscopic Top left
magnetic spin (B) on a bottom left ' hand
hand screw side "nuclear” virtual / q ' screw side
particle path aligned antiparallel with a . | of proton

microscopic magnetic spin fona T
"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 vectors of Bm
the electron are rotated in

the direction of the curved

arrow upon acceleration by

the quantum.

¢ Bm (proton)
(u)

Electron magnetic moment
(dashed arrow) L

Bm

Right hand screw side of the
Spin vectors of left hand quantum (dashed circle)
screw side of the quantum

(solid circle)

A matter quantum of
electromagnetic radiation
propagating into the page

Here, a quantum is absorbed by an electron inxtrareuclear region of an orbital. Wherein, thesdirons
of rotation for increases in positional potentiaérgy for the virtual particle paths of the protoe
effectively in the same direction as the directodmotation for an increase in mass for the couplin
example virtual particle path of the electron. $hwhen the electron is accelerated by the quarttuen,
electron then couples with the virtual particlehsadf an orbital at a different (greater) positigmatential
energy level, such that the electron propagatéb@nespective orbital higher in positional potahginergy
(wherein only certain details of the absorptiornha left hand screw side of the quantum are shown).

FIG. 5]
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Next, the combinability of the virtual particle pat(in terms of "phases") of molecularly bonded
protons is considered to occur according to the gector directions and effective interactionshait more
and less bent virtual particle paths (which incletextrically repulsive interactions). Figure (52#op view),
and figure (52B) (side view), show (s) orbital segrand (p) orbital pi, molecular bonding and antitiag
orbital localities of electrons (showing directiasfselectron propagation on respective moleculausl
particle paths (not shown). Wherein, the bondimg @antibonding orbital localities are in agreeméngeneral,

with convention.



) §

Page 149 of 154

(S) orbital sigma molecular bonding orbital
locality situated on the inside of the
molecule

!

(S) orbital sigma molecular
antibonding orbital localities o
the outside of the molecule

FIG. 52A

Pi molecular bonding orbital
localities situated on the —
inside of the molecule

N/

Pi molecular antibonding orbital localities

on the outside of the molecule

FIG. 52E
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It is worth noting here that a macroscopic collectf atoms is considered to produce virtual pkrtic
paths which extend out over a radial distancerieatliproportion to their effective collective pat@hdue to
their respectively interacting virtual particle psit While herein, similar to convention, electrpnsvide the

means by which a collection of atoms, which congwigepelling protons, can group together.

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 whiacmderstood, would change the approach of conweati
particle physics in its efforts to discover the erlging structure and function of mass-energy, altichately
the Universe. Respectively, the cause of suchstdmaersity of particles is considered to simpiate 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 sneh type of "transmutational acceleration,” thyednd
bottom sides of an electrically charged particlaildaotate almost totally together so as to changgean
electrically "neutral” particle. The transmutatiohan electron and a positron into matter anchaaifier quanta
of electromagnetic radiation, respectively, uponikihation 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 of their respective virtual et paths, which includes the elimination of angigant extent
of the bends in their respective virtual partickhs. Here, the annihilation process involvesfifective
rotation of each other's front and back virtuakigbe paths such that the front and back sidesahgarticle

rotate in relatively the "same direction" with respto its own internal structure (a process wisatiifferent
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from the process described in figures 27A and 2v8hich the front and back virtual particle pathtpms are
effectively rotated in relatively opposite direet®). Wherein, the virtual particle paths of the &md bottom
sides of each electrically charged particle (¢lgp,electron and positron in this example) intdynabnverge,
narrow, and project forward. In which case, thtual particles on the top and bottom sides ofrédspectively

produced quanta consequentially propagate awayg\saif 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
(53). Wherein, for example, the top and bottonesidf an effectively electrically neutral gamma cawld,
upon deceleration, open so as to produce an efedtravhich case the top and bottom sides of thetedn thus
produced would split such that one portion wouid diver so as to produce a positron of the oppasitansic
spin and opposite electric charge, and the othergpmowould continue in the form of an electronjmshe case
of pair production. Note that it is consideredt thanatter quantum differs from an antimatter quamt
according to their different top and bottom sideegcrotations, different top and bottom side micoysc
magnetic spin (B) directions, etc., which is similar to how a negally and a positively electrically charged
particle differ. However, it is considered thataartimatter quantum can act in a manner which usvedent to
that of a matter quantum by the top and bottomssilijgping over upon being absorbed by, for examate
electron. Here, nevertheless, the production pbsjiely charged particles (including the productod matter

and antimatter) from an electrically neutral pagtican be more profoundly understood by such agssac



Page 152 of 154

FIG. 53

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 rotated togetheay.(@s with a quantum of electromagnetic radiatidn)which
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case, the top and bottom right and left hand ssides of the emitted particle would be the sambaparticle
which emitted it, yet would comprise bands of \attparticle paths with spin vectors of differengament

(and eccentricity), such that the emitted partreteild have neither an effective nuclear regionaroeffective
bend in its extranuclear field, and thus have eeitn effective mass nor electromagnetically atiwacepel in

a effective manner (but electromagnetically, eleatly, and gravitationally interact as mentionee\pously).

In still yet another type of acceleration, the dgopattern of electromagnetic radiation can be texthit
by the virtual particles on the virtual particlelpgof an accelerated electrically charged parfelg., a non-
relativistically accelerated electron). Wherehe structure and function of a virtual particleasidered to be
analogous to that of an accelerated electricalygdd particle as stated above. While, in evdnystianother
type of acceleration, the forwardly directed pattef electromagnetic radiation from a relativistiga
accelerated electron in, for example, a synchras@onsidered to be produced by the virtual plagion the
virtual particle paths of the forwardly aligned asmmewhat rotated top and bottom sides of the ctispéy
accelerated electron as the electron follows aaletiourse while effectively propagating forwardhe

magnetic field of the synchrotron.
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CONCLUSION:

In conclusion, one general function for a unifiegld has been provided with the application of Elan
units which not only unifies all of the conventidfialds and respective forces, but also unifiessaanergy
and electric charge with "spacetime,” and inclugigantum field theory and relativity as well. Acdmgly,
the unifying principles were applied in a descoptof the geometry (including internal structureyla
functionality of certain aspects of the unifieddiencluding certain aspects of the geometry amtfionality of
electromagnetic, gravitational, and nuclear inteoag certain aspects of the geometry and functitynaf
Lorentz transformations, certain aspects of thecire and function of elementary particles (inahgd
antiparticles), atoms, molecules, and bodies @basmical dimensions, and, in general, the Univassa
whole (including dark matter, dark energy, the eygoan of the Universe, and certain aspects of hitgb
theory). In broadening, the resulting unifieddigheory proposes to also provide a basis formaag and
solving problems in unified terms in other areaploysics which include subject matter which peddm
relevant "probabilistic” phenomena and chaos. @hitthermore, it is proposed that the principlethe
unified field theory presented are also applicas@ means of describing and solving problems iiinedn

terms in other areas of the sciences.



