Page 1 of 126

Title: The Physics of Unification
Author: Steven Howard Snyder

Email: steveinternetemail@yahoo.com

Abstract:

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

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

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

A general function of a unified field is formulatedrein complemented by an internal structure which
has been constructed for the posited unified figliike the functions of the conventional forces\@wtonian
gravity, the electromagnetic force, the strongwaedk nuclear forces, and the functions of conveatio
spacetime. Wherein, first, equation (1A), whichswigsigned especially for the purposes of the yheerein,

is rewritten as a general exponential function Wwtnas the form shown in equation (1B):

i[ +X+n iy]
foz—teN T 2 Eq. (1A)

1 1
SEXEN, LY
f :z:J_re[N N } Eq. (1B)

wherein, 1/N is a constant such that N=1, 2, 3,nd @ and i are constants such that 18, and 0< p<1.

27 (qvr) 27 (mvr)
Now, substitutingh— and Tfor (x) and (y), respectively, in equation (1B)uks in
q

the following more specific function:

t +
ir& 27z(qu)+ 1 n, 27 (mvr)
N hq N h

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

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

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

1 iZ;r(qcr) 1 i27r(mcr)
Jan hy N2Th
f ==+ . Eq. (3A)

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

when h=2amcr, and when applying the following charge to masi® in the (x) variable of the exponent:

(a,) (L8755d0 *°C)
(my) _ (2176440 *kg) _ .
(9p)  (L.875540 *C)
(M) (2.1764x10 °kg)

2z(qer) 2z (mer)

Wherein,
erein,” h

as exemplified in figures (1A) and (1B) as follows:
q
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18 35
27(2176440 tkg) L87PK0 C) (1616240 ™M) ; ¢4 659 5 251y
«— 2z(qer) (2176410 °kg) (539110 “s)

18
tyg) LB70HOC) 53913109
(2176410 °kg)

(539110 “s)®

~1

4 (L616X10 *m)? (2176410

FIG. 1A

- 35
o) LOLO20 M) ) o1 5 n1 0% m)

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

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

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

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

and rewriting it as Eq. (3B)

1 *2 1
+JN”1’EW)] LN
f=* 9 L*a , Eq. (3B)

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

e[1n2*i27r(rncr)]
fzici* |n|:Lﬂ(qr)i|* N " _
N hq

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

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

relates to the (y) variable (mass) constant tHevahg function is produced:
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1n2*i27r(mcr)]
1 1 N h

f (X y)="c*— *
BN 2@ '

which then can be expressed as Eq. (4A)

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.

Equation (4A) will be applied next to describe #lemagnetic, gravitational, and nuclear potentials.
However, the essential difference between the fondf equation (4A) and the functions of Newtongrd

Coulombic potentials resides in the presence oéxpmnential term.

In convention, the exponential term is present@hith the inverse function in the function which
describes the nuclear potential. In which caseettponential term in the function of the nucleateptial is
considered to approach a value of one as the mdks exponent approaches a value of zero. Whie,
exponential term is absent in the functions whichventionally describe Newtonian gravitational and

Coulombic (electrostatic) potentials.

However, to the contrary, the exponential termpigli@d with the inverse function in the unifiedléie
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function herein, and thus is included in the défom of not only the nuclear potential, but alsoluded in the
definition of the gravitational and electromagngtatentials. Wherein, in the present theory, tgoaential
term only approximates a value of zero in the esgioms for gravitational and electromagnetic paoadsnt
While, in physical terms, the exponential term play important role in the unified field functionallowing
for the three dimensional spatial aspect of thetion (i.e., the three dimensional physical aspéthe

oscillatory trajectory of the flow of mass-energythe unified field) as will be described more atet.

Next, a theoretical "nuclear” field potential eqaat(4B), which can be related to both the

conventional strong and weak fields, is arrivetyatipplying the following member functions from flaenilies

of functions in equation (4A)

1 n2*_27r(mcr)
N h

f _i hqC *
N n*2z(qr) ’

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

_‘i th . N h

"Nz | oo

1n2*_27r(mcr)]

(Note that the signs used for the families of fiord in equation 4A pertain to the signs on thesaxkich

relate to the functions, while the sign of the fiimit in equation 4B relates to the direction ofgrdial in
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conventional terms.)

Next, the value of the theoretical nuclear potéritiaction in equation (4B) approximately equals

2
—C” when 1/N is considered equal to one, ape?rand B=0,

2

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

- th * h 1 2

or = ~ =C,
~ 4z (qr) 2

Wherein, equation (4C) is considered to represeatialf of one portion of the family of nuclear guatial

functions as will also be described more so later.

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

q q

Now, since

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

in one term, equation (4C) can be written in teaigector components in the form of mass and etechrarge

gradients as follows in equation (5):
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_ ~_ Oz (mcr) 2 _ ~_ Oz (mcr) 2
1 1 hqc h 1 he h
—V@ (nucleargradientportion) = ——2* e + ——2* e
2 \E ~4x(qr ) \E ~ dr(mr )
_ ~ Oz (mcr 2
th h
= —2*e
~ 4z (ar’)
Eq. (5)
~ Oz (mer _ ~ Oz (mer
. . - KTq * h _ hqc h . :
Here (V) is gradient, and? = e = ©e wherein K is a
r ~ 27z(qr)

theoretical precursor to the conventional elecatistonstantK . as will also be explained more so later.

Next, one portion of the theoretical gravitationass gradient for what is considered herein as the
“extranuclear” field of the unified field (i.e.,theoretical gravitational field gradient which damrelated to the
conventional Newtonian gravitational potential &ak field and low velocity) is represented by oeretar

component, i.e., the (y) component, in equation @herein, in terms of theoretical gravitationatgntial,

~~ Oz (mcr
— h _
1 hc 1 2
[ — ~ —
\/’ € ~ \/’ C when
2 ~ 4z () 2V2
[:_Oz(mr)
— 35 —
- 1.6162x10 -
h~ 27zmor = 2721764310 0)| =222 (1616240 °0) ~ 662530 -+ such thate ~1,in
5391210~ %4
~ Oz (mer) — — 2 —
. 1. hc 1 . 2mmc’r 1 5
which case the units ig cancel, and such thT = ~ c .
2 ~A4xz(mr) \/E ~ 4z (mr) 2\/5

Also, figure (2A) shows the production of approxtetg one half of the conventional gravitational grtial,
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1., m hc
e, ~® < Gr — , after the cancellation of certain units im—— —_ (while neglecting the sign).
2 r ~ 4z (mr)

e _Ggtmtrm @ (W) (o) 1 (9
sazm) T (97 (9 karm) (gt (m) 2 (m)

FIG. 2A

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

6.6x10 ™, using Planck units as shown below:

m: () (L.6162x10 *)°

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

Similarly, one portion of the theoretical electtitarge gradient for the extranuclear field of the
unified field, (i.e., a theoretical electric fiefpladient which can be related to the conventioleaiteostatic, i.e.,
Coulomb, potential at weak field and low velocityyepresented by the other vector componentthe (x)
component, in equation (5). In which case, anvedent argument for the theoretical electromagnasitential

which relates to the theoretical electric chargadgat component in equation (5) can be made, where

“hoc ~ Oz (mer) ~ Oz (mer)
1 a h 1 2 h

T— e ~ TC when l=h=2zmcr, such tha ~ 1, and such that
2 ~4x(qr) 2V 2
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1 hg¢ 1 “he 1 2mcr
*

* *

\/E ~ 4z(qr) ) \/E ~ 4z (mr) B \/E ~ 4z (mr)

1
r C ). In which case,
22

Em e is considered the theoretical electromagneticrgiecounterpart to the
R an

theoretical gravitational potential shown befoMoreover, similarly, figure (2B) shows the conversif the

" hnC
units of theoretical electromagnetic potentletli4 ) into the units of conventional electrostatic pain
~ 4z (qr

2
N*m
including the units of the conventional electrastabnstant, i.e., the units GICT , for the production of

- q
conventional electrostatic potential, i.&, — KC * ? , after the cancellation of certain units whileiag

2

(a,) ()
applying the following charge to mass rat('_o_ which has the unirff (also while neglecting the sign):
m,) kg)

@,) ©) (m
hc—— Moz VY
(my) . hc :\/(4‘9@(@)(”’ é5969) :(M*(nW)Z ©_ .1 ©
a0 @) (@) g2 © © ©* M 2 °m
~A7(r) ) (m) ~A7(qrr) m) (9°tkg) e (kg (m

FIG. 2B
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"~ hc

— for ——/——— in equation (4C) provides for a different express

Now, substituting™ > K

for theoretical nuclear potential:

eI»z“Ozr(mcr)] B 1
K 9« "o ls Z2¢?
r 2

f ~

N | =

which can be rewritten as Eq. (6)
f E K. (g * C
R — —= —C". Eq. (6
2 T r 2 g. (6)

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

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

~ Oz (mer)
h

1 e 1
V(wholenuclearpotentialportion)z E KT (q) * r + E KT (q) * ~

~ Oz (mer)
h

K@ a1’

Eq. (7A)
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or
~ Oz (mer) ~ Oz (mer)
h h
2w (9,0 «°€ - e a2
\/(wholenuclearpotentialportion)z KT (E + E) * r ~ KT (q) * r ~ 1C
1., q "h,c 1. m “he
Next, substitutin —K; = for —— —C and® — — for ——— 5 forthe
F 20 ~ 4r(qr?) ZGr r2 7 = 4z(mr?)
1, q “hc
components in equation (5), and substitutﬂﬁgE KT F for the respective SUW in equation

(5) such thair(T = GT , the resulting equation (8A) provides for an espren for gravitational plus

electromagnetic charge gradients:

~~ 0z (mer ~~ Oz (mer
h h
1 VQ ) (q) __1 Gt (m)
- . . ~ —K q * + m) * ~
tranuckargradient port T 2 '
(extranuckargradient portion) \/; 2 242

Eqg. (8A)

Here, equation (8A) is considered to representhatifeof the total theoretical electric field plusagitational

field gradient for the given portion of the extrahaar field. While a whole theoretical electrieldl plus
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gravitational field gradient for the given portiohthe extranuclear field is considered to be adiat by adding

two equivalent portions of the function from eqoat(8A) as follows:

V(p(wholeextranuclargradientportion) ®

such that

2
~ Oz (mer ~ Oz (mer)
h h
- 1 @ e - 1 @ e
—K+(q)* + K+ (q)* +
T T
2\/5 r2 2\/5 r2
~ Oz (mcr) ~ Oz (mcr) ~ 0z (mer)
h h h
o (m) ° o (m) Ky (q) °
— Gy (m)* + Gt (m)* ~ Kt (g)*
T T T
2\/5 r2 2\/5 r2 r2
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V(D(Wholeextranuclargradientportion) z

Q

~ Oz (mcr)

— e
KT (q) * 2

Eqg. (8B)

The addition of two equivalent functions in equat(8B) involves the vector addition of two porticoisthe

unified field which can be more clearly understogdeferring to the geometry of the unified fielesdribed

later as with respect to, in particular, figures 78, 7C, and 7D.

Nevertheless, the total potential of a static el&iamy particle can be considered to be arrived/dhb

following summation shown in equation (9A):

V(particletotal) =

Eqg. (9A)

4%

_th
n,* 2z(qr)

ny* ‘27z(mcr)}

h
*

+—
n*2z(qr)

n,* ‘27r(mcr)}

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

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

1 ny* 2z (mer)
Na h 1

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

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

V(systeMotal) = 4* Z

lnz*_27r(mcr)}
1

lnz*_27r(mcr)}

1 _th * Na h n _hqc * Na h
N, n,* 2z(qr) N, n*2z(qr) [
Eq. (9B)

Wherein 1/Nis a constant with the same value for all term&lmthe parentheses and changes from one

parenthetical term to another in the summation shewch that a=1, 2,..., i.e.pN1, 2,...; and ngoes fronr2
to~1 as n goes fron=0 to~1 progressively for each term inside the parenthasthe summation shown. In
which case, here, 1\ considered to relate to a macroscopic form efghantization of potential as will be

described more so later.

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

be considered to be arrived at by the following swation:
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op~ Op~ 0@
V(D(systeml):_(oI +_(0 J +_¢)k

oX oy 0z

and the respective Laplacian is:

1 ny*” 2z(mer)
N, h
*

WhereinV is gradient andV? is the Laplacian such that in both cages 1 hc
N, n,*2z(qr)

Naequals 1, 2, .;.and 1< p<2, and correspondingly 0<sil.

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

form of the potential of the unified field preseshteerein:

—i 27mex —i 27mer

p(x)=Ae™= " =Ae " (when k=zZmc/h and x=r)

Wherein, (A) can be a scalar amplitude, such fbaexample, A=1/2kfemgh which pertains teGrm/r
(when the other mass is positioned at infinity) ethiherein, is equivalent t&Krq/r; or (A) can be a vector
amplitude, e.g., E (electric vector strength), Keg/r’, which is the gradient of the potentiaddrwhich

herein relates teK+q/r which again, herein, is equivalenttGrm/r.

Next, theoretical nuclear force equation (10) peitg to a portion of the nuclear unified field (ilwh
can be related to the conventional residual nudtegae, and the conventional strong and weak fQrises

achieved by taking the derivative of the resulfiogential from equation (7A) as follows (and is d&u here
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as taking the second regular derivative of a fegular derivative):

(z_Oﬂ mer )
h

_ e
f'~"K;(q)* — (sum potential which relates to Eq. 7A)

_ 1
D,f'= K, *D,
1(q,), , =ommen
o Pxrre
g (m,)
(dp)
wherein K, is the remainder oK; without the charge to mass rat&—om_), such that
p
- 1
f IIz Kr* 2
~0z (mcr)
1 (qp) * * e h
g (m,)

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

z_Oﬂ(mcr) ~07z (mcr)
(a,) 1), ., h
with (r),| 7— | (the charge to mass ratio), arel " suchthal —-— . "€
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., 1 1 1
_ | 1 _ D "K,=~K, ==K,
in the function f = Kr—. In which case, U u u’ ~0z (mcr)
u 1), , h
——7rre
g (m,)
such that:
2 o [z_Oﬂ(mcr)}
f||~— q_* e h
c 2
and
2% [z'O;rh(mcr)]
- 2y % ©
fr~"Kc () * > = N Eq. (10)

Wherein, the negative of the resulting derivativaswaken for convention.

r
e R
n - 2
In this case,f "* K (g )*_I’Z such thatR =

_h
2(~ 0zmC)

and is the range, while the resulting

2% [z‘ Oﬂ(mcr)]

force is in newtons wherm=Brzmcr, such that the units of h

in the exponent cancel. While,

Next, a theoretical electromagnetic force equafidr) for the extranuclear field (i.e., a force ejua

which can be related to the conventional electramatig force at weak field and low velocity), anthaoretical
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gravitational force equation (12) for the extramaclfield (i.e., a force equation which can betesldo the
conventional Newtonian gravitational force at wéald and low velocity), is produced by applyingiailar

second derivative process to each of the two hat/pstential which produce the result (sum) ofatpn (7A)

h h

z“O;r(mcr)l {z_On(mcr)

1 e e
after substituting EGT (m) * f for E KT (Q) * f for one portion as follows:

~ Oz (mer)
h

Q

1 e 1 e
\/(wholenucle:supotentialportion)z E KT (q) * r + E c-:‘T (@ * f

~ Oz (mer)
h

K@ S 1’

In which case, equation (11) is arrived at upoimnigkhe second derivative of the charge portion

oLk Lolg L1y 1
u 2 "'u 2 'u 2 ~0z (mer)
1(qp)* *e h

such that
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o % [z_Onh(mcr)l
1

n * e
fl'x > K (9?) 2 =em, Eq. (11)

and equation (12) is arrived at upon taking the@sddaerivative of the mass portion

1 1 1 1 1 1
D G —~-G —~—
u ZGru ZGTUZ ZGF 1 ~0z(mer) )2
T *xr*xa h
m
such that
5 * [z'O;r(mcr)]
-1 e h
v SG (M) ——%——=4¢; Eq. (12)

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

derivatives were taken for convention.

1 1
K, =G, _ |
Note that ~0z(mer) \2 1 ~0z(mer) \2 in the forgoing
1@* r*e h T xr*p@ h
q (m,) m
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1 (a,)
derivatives since -~ _ —

q(m,) % when (g) = (q,) and(m,) = (M) , and note that the additional charge to
mass ratio applied in the denominator i)k figure (2B) is also derived in the forgoingcead derivative
which pertains to equation (11) along with anottiearge to mass ratio in the numerator, such thgtaomalue
of one is applied, and thus does not affect theees/e function (as the first set of charge to srmasios

applied in figure 1A). Moreover, note that whgr2and p~0 it is considered that each of two unified fields,
e.g., each of two equivalent patrticles, supplies loalf of the force needed to create a whole réseforce,

i.e., in this case, it takes two equivalent souafegravitational and electromagnetic potentiatteate a whole

gravitational and a whole electromagnetic force.

Next, consider the following equivalence of thecel@magnetic and gravitational forces from the sum
of two half portions of each force at Planck sdeden equations (11) and (12) whep~2 and n ~0 (weak

field and low velocity):

2 18y 2
k.~ gogacgs L8O ) 510
: 161X10°>)
o iy RIDAOY?
~ G L~ 667XI0 L~ 121d
: 161X10°>)

Now, consider the relative force strengths showowevith respect to the following equivalences ofiC in

Planck units taken from the "fundamental" forcaslglsshed above:

~K.q* ~~ 898x10° * (L87X1L0**)*~ 314x10*°~ Aic
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~ G, M~ 667XL0M * (217x10°®) %~ 314x10%°~ hic

For conventional gravitational force strength:

G(protonmas$® ~667x10°" * (L67x10°")*

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

For conventional electromagnetic force strength:

K. (electrorcharge)  ~898x10°° * (L60XLO™)*

~ ~ 732x10°
~ K¢ (qp)2 ~898x10™° * (187xL0*°)?

For conventional weak force strength:

(electrorcharge) " (160x10™)*

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

For conventional strong force strength:

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

Here, the agreement of these relative force sthsngith convention with respect to the terms taken
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from the fundamental forces at Planck scale abdviemare approximately equal {o/iC support the values
and forms of the functions of the present theoryrofication, and addresses the problem pertaitong
gravitational interactions at the Planck "lengtalec' Note that the squaring of the potential fuorts in the
process of taking the second derivatives in ord@btain the gravitational and electromagneticédtmctions
are considered to pertain to the symmetry of thermal structure, and the self interaction of \attparticles

(described later), at Planck scale in a unifiettifie

CONSTRUCTION OF THE UNIFIED FIELD:

Now, "virtual particles" are considered to folloletgradient functions previously presented, and are
considered to provide substance to the structwidwarction of the unified field. Accordingly, thaified field
theory herein applies a four dimensional gradi@tter system which provides for an understandintyef
internal structure of the unified field, elementagrticles, etc. This greater depth of informatwoposes to

allow for a more detailed understanding of evemfghysics (e.g., for predictability).

Respectively, virtual particles which follow a gk function in the respective families of functso
are considered to transition through values ofmewhile having complementary values @famd n, and
while having one constant value of 1/N. Whereihew 1/N is equal to one amongst member functidwes, t
unified field is considered to be in an "elementatate, while when 1/N is an integer number girethizn one
amongst any member functions, the unified fieldassidered to experience a macroscopic form of

guantization.
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The potential of a virtual particle is considetec¢hange as it follows a gradient function due to

changes in the values of its parameters as itatsflgcrews) in its trajectory during oscillatidora its

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

Top
front side

Bottom
front side

Side view of a
negative unified field

FIG. 3A

Top
front side

Bottom
front side

Side view of a
positive unified field

FIG. 3B

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

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

virtual particle path is comprised in a respectivend” of virtual particle paths, and each bandidiual

particle paths comprises a multitude of virtualtigte paths which each comprise respective cureatur

dimensions, and alignments; complementary values ahd n; and a constant value of 1/N. (Note that the

significance of the "more bent" and "less benttual particle paths will be described more so later
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illustrated in figures 26A and 26B. Also, notettheferences to the front and back sides are velati

references.)

Virtual particles are considered to account folapagters of a unified field including the respective
flow of virtual particle "electric" charge (q) as@vn directed along the arrows in figures (3A) &¥d). In
which case, the virtual particle paths form cursamhich produce the unified field of, for examde,
elementary electrically charged particle with amimsic angular momentum ({) (i.e., intrinsic spin), and a
"macroscopic" magnetic field (B for the electrically charged particle as a whalleng a respective (z) axis
(also shown in figures 3A and 3B). Wherein, latevill be understood how the magnetic moment efatic
electrically charged particle increases in dirgojpprtion to its decrease in mass as the bendingtogl
particle paths increase with a respective decreasass (as supported by convention). (Note ti@bpposite
electrically charged unified fields are symmetriczflections, and are considered to comprise theesdensity
SO as to represent matter and antimatter unifeddgi However, certain portions of the unifieddiare not
“mirror” symmetrical reflections when spin is addedhe unified field, e.g., in terms of angularmentum as

shown, and, in terms of microscopic spins whichdmgcribed later.)

Here, the basic "static" geometry of the unifiezldiis considered to be representative of the basic
geometry of a static elementary electrically chdrgarticle, and representative of the operatiograh$ of a
theoretical Planck particle (i.e., a theoreticahiatiure black hole), and a massive or supermassack hole.
Wherein, the internal structure of the unifieddiglrovides parameters for describing charactesisti@a black

hole including the event horizon, accretion distsj etc.

(Note that the nuclear virtual particle paths dreven in figures 3A and 3B as merged in the nuclear
region such that the theoretical separation otigirparticle paths is not shown. Also, note thratmngs of

unified fields such as those shown in figures 34 @B, and other drawings which pertain to them,caulg
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intended to be drawn as rough approximations or esiggerations of what they represent for viewing

purposes.)

Nevertheless, each of the virtual particle paththétop band of virtual particle paths of a negati
electrically charged particle are considered tomase a right hand screw, and each of the virtaaligle paths
in the bottom band of virtual particle paths ofemative electrically charged particle are considéoecomprise
a left hand screw. However, each of the virtuatiple paths in the top band of virtual particlehsaof a
positive electrically charged particle are consedeio comprise a left hand screw, and each of itheaV
particle paths in the bottom band of virtual paetiscaths of a positive electrically charged pagtiate

considered to comprise a right hand screw.

In more detail, the unified field is 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 and right hand electric (q), mass (m), and nedig (B,) microscopic spin vectors of the virtual particles
paths on the top and bottom sides of the negatidegpasitive unified fields shown in figures (3A)da(8B),
respectively. (Note that the length of the vectsnsot a relevant parameter here and elsewhevaghout the

present theory.)
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Top
front side

Bottom
front side

Side view of a negative
electrically charged particle

FIG. 4A

Top
front side

Bottom
front side

Side view of a positive
electrically charged particle

FIG. 4B

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

in the extranuclear and nuclear regions in a negaind positive unified field, respectively.
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Note that virtual particle paths may not be showvith Wwending hereinafter (for simplification) excefuir

example, where curvature is emphasized, e.g., gnet& interactions.

Figure (6A) shows a vector component in the (xdghp of a tangent to a select portion of a virtual
particle path of a negative electrically chargedipi@. Wherein, the (x) and (y) axes of the vecmmponent
in the (x-y) plane relate to, @mnd n in the respective underlying function, respectiyvet which case the (x)
and (y) axes, and the respective values 9fgnd (i) are considered to relate to the energy, geometiy, of
the given virtual particle path. (Note that theoar on the virtual particle path relates to respeanicroscopic

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

1
I

\
\

X=+2

y=+0

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

the respective virtual

particle path when~#0

Band of possible and xet2.

virtual particle
paths.

Vector in the (x-y) plane of a tangent to the
respective virtual particle path portion when
y~+1 and x+1.

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

FIG. 6A

Note that whenx+2 and y+0, then the gradient of the virtual particle path
~1/2Kg/r? * 1/e°@™ M for the given one half portion of the theoretinatlear gradient function (top side),
and is<Kqg/r? * 1/&%@™)M for the whole portion (the sum of the top and dmtsides as described more so
later). While, whenx+1 and y+1, then the gradient of the virtual particle path’ K+q/* * 1/ for
the given one half portion of the theoretical naclgradient function (top side), and<@Kq/r* * 1/g™1menn
for the whole portion (the sum of the top and hotsides as also described more so later). Respbgtnote

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

that F=2GrM/c?* 1/ &M \when K=Gr.
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Figures (6B) and (6C) describe how certain pararaetethe virtual particle paths vary as their asg|
of trajectory vary. This relates to the (x) anyi\{glues of the vector component in the (x-y) plahthe
tangent to a given virtual particle path, and, espondingly, (i) and () in the respective gradient function in

figure 6A).



Top view

FIG. 6B

ty

Top view

FIG. 6C
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Consider the following conditions to be presentfiotual particle paths in
a band of virtual particle paths @éncreases for a static particle as shown in figure
(6B):

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

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

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

4) Density of the virtual particle paths increases],

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

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

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

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

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

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

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

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

)

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

FIG. 6D

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

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

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

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

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

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

relativistic mass.

Accordingly, in particular, changes inyjrimass related changes betweenHd and p~+1) of the
potential of a virtual particle path can be intetpd as being especially related to changes im @e
conventional Lorentz factor. However, nevertheléds considered that each virtual particle path band is
related to its own Lorentz factor due to their eliinces in potential, i.e., the basic multiplicattomponents of
a potential are related to, or, for conveniencg, dnd (n) can be correlated with, their own Lorentz factors
such that corresponding Lorentz factors vary amiovigsial particle paths in a band (affecting sgaéad such
that such Lorentz factors change in a virtual pefpath as the potential changes for a virtuaigarpath as it
oscillates. Wherein, consequentially, the cunatfra virtual particle path changes as it os@#iatue to

changes in length contraction, etc. as the potestienges.

Thus, consider relativistically, that the function

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

can be reduced to
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241 24
f =+em ™7 Wwhen using the dimensionless values shown indig(&A) and (1B), and whep, ~ 1.

Then, upon substitution, reflection of the functeomd taking the partial derivative the forgoingdtion

becomes:

51 nz*iZ;r(mcr)

"1 1 he TN ]

*

y:> N n* 2z (ar)

+ f (X Yy)= Eq. (13).

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

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

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

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

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

charged particle can be presented similarly).
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Top
1 T
m Top nuclear
NS 1 virtual particle
3 . path portion
Bm ! m
M o -7 :
;é/: Bottom nuclear!
q 1 virtual particle
1 \ path portion
T2 :

Negatively charged
particle

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

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

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

FIG. 7A
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Basic geometry of (em) and (Q)
gradient vector components of a
top or bottom virtual particle
path.

FIG. 7B

Figure (7D) shows the symmetrical vector componehgsportion of one example virtual particle
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[ en ~ —+~ —~ — !
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An enlarged perspective view of what is occurring
in the dashed circle in figure (7A) which shows
the basic geometry of the addition of vector
components of (em) and (g) of the top and bottom
virtual particle paths in the nuclear region.

FIG. 7C

path in terms of electromagnetic and gravitatia@mhponent gradients.
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\+/x Vo= LI212*K rq/r*1/e~0emen

»
»

™~ A portion of one eccentric virtual

> particle path in the nuclear region
Vy ‘«

Vor= 1/2*K1q/P*1/e @™ (dashed resultant vector gradient)

Vo= 1I2V2*Gm/r*1 /e 0@menn

Top view

> >

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

= 1/2K+q/r? *1/e°@™e <"1 /2 are shown in the nuclear region, such that
V(& 122K/ 1670 MN2 4 (<71 /22 Grm/r?1/e 0@ meIM2 <1 (1 f* fe™0menin
(dashed line).

FIG. 7D

CHARGED PARTICLE INTERACTION:

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

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

on mass over velocity (c).
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Herein, electrically charged particles are congdédo interact over relatively long distances by th
extranuclear virtual particle paths of a particleeading outward to, and interacting with, anotparticle (or
other particles) involved in interaction over aasdpminal velocity. Wherein, long range interaatiaf one
particle with another can cause attractive or r@paleffects which included particle acceleratimmd the
formation of molecules with molecular orbitals éefo the description under the heading "virtuatipkes, self

interaction, and superluminal velocity").

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

in figure 8 represent virtual particle paths hidfiem view.)

Negative particle

Irregular distribution
of positive particles

ravitational attraction

FIG. 8
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In this case, the virtual particle paths of theeexted extranuclear fields of the irregular distiidyu of
positively charged particles enter, and subsequenit, along the portion of the nuclear regionrespective
sides of the negative particle where the virtuatipi@ paths converge and diverge. (Note, the tdp where
virtual particle paths enter and exit represengsfithnt side of the negative particle with resgedigure 4A,
and the bottom side where virtual particle pathtereand exit represents the back side of the negparticle
with respect to figure 4A. Also, note that the stitments of the four possible virtual particlehmaof an
irregular distribution of positively charged paltis can be visualized as comprising an irregulstridution of
the two varieties of virtual particle paths whictiend out going in opposite directions from the sige of each
positive electrically charged particle (with respecfigure 4B); and, in addition, comprising aregular
distribution of the two varieties of virtual pategpaths which extend out going in opposite digetdifrom the

bottom side of each inverted positive particle (wispect to figure 4B).

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

1 q
Electromagnetic and
gravitational attraction

Side view

FIG. 9

In figure (9), the four possible varieties of vatyarticle paths of the extranuclear fields of the

irregular distribution of positive particles whichn interact with the negative particle are sholengwith
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their respective microscopic spins. Also, figgghows the virtual particle paths of the nucflesd region of
the negative particle which is interacted uponirtresspective microscopic spins; and the macroscoyagnetic

field alignment of the particle as a whole.

In this case, the virtual particle paths from thliegular distribution of positive particles enteyitne
nuclear region on the top section of the negatartigle have microscopic charge (q) and mass (imssphich
are parallel with the microscopic charge (q) angsna) spins comprised by the nuclear virtual perpaths
in the nuclear region of the negatively chargediglarso as to attract. While, the virtual pasiglaths from the
irregular distribution of positive particles entegithe nuclear region on the top section of theatieg particle
have microscopic magnetic spinsyjBvhich are antiparallel with the microscopic magnepins (B,)
comprised by the nuclear virtual particle paththm nuclear region of the negatively charged parso as to
also produce attraction. In effect, the virtuattigpée paths interacting on the top section ofrtlegative particle
are considered to attract, such that the respetdjvsection of the unified field of the negati\aticle shown
in figure (9) is considered to increase in massautklerate to an extent. (Note that in figureedpins are
separated for viewing purposes, thus one must pbuaky move each orthogonal set of virtual paetighth
spins into its position along a respective tangétit the spins of the nuclear region of the negdyicharged

particle for proper alignment.)

Similarly, in figure (9), the microscopic chargearsp(q) of the virtual particle paths from the gutar
distribution of positive particles which enter teclear region on the bottom section of the negatarticle are
parallel to the respective microscopic charge s(h®f the respective virtual particle paths of tiuclear
region of the negative particle so as to attratt, the microscopic magnetic spinsjBf the virtual particle
paths from the irregular distribution of positivaricles which enter the nuclear region on thedsotsection of
the negative particle are parallel to the microgcapagnetic spins (B of the respective virtual particle paths

of the nuclear region of the negative particle stoarepel. While, the microscopic mass spinsdhthe virtual
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particle paths from the irregular distribution afstive particles which enter the nuclear regiortrebottom
section of the negative particle are antiparatidhie microscopic mass spins (m) of the respewiieal
particle paths of the nuclear region of the negaparticle so as to also repel, and in effect pteduform of

"mass repulsion.”

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

to decrease in mass and decelerate to an extent.

Consequently, the top side of the negative paréislshown in figures (9) and (10) (starting in the
nuclear region where the virtual particle pathsibég converge on the front side of the negativeiga) is
considered to project forward and downward, aneffiect, establish the leading edge of the parasle

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

negative particle

. /\\\ ﬂ‘
\II |II BM
'. ! > Nuclear region
+ 4 \ 4 *
Trailing edge Leading edge
(forward component
of the far side)
FIG. 10

Correspondingly, the bottom side of the negativgiga (starting on the bottom side in figures @d, i.e.,
the opposing nuclear region where the virtual perfpaths begin to diverge is considered to raetend and

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

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

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

according to the alignment of the respectively dedpnicroscopic charge and mass spin vectors (as
conventionally with magnetic fields generated bguliating currents of electric charge). FiguresA)jland
(21B) show how two right hand and two left handrgeaand mass microscopic spin vectors can haviytota
attractive, totally repulsive, or "neutral” alignni€wherein partial attraction would be situatetite®en neutral

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

nuclear region of another particle is relevant.

Microscopic charge and mass spin vector attractepylsion, and
neutral alignment

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

Total attraction

FIG. 11B

However, an attractive, repulsive, or neutral cbadiof the coupling microscopic magnetic spin is
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considered to occur according to the alignmenhefrespectively coupled microscopic magnetic spetws in
an effectively different way. Figures (12A) an@B) show how two right hand and two left hand msoapic
magnetic spin vectors can have totally repulsioglly attractive, or "neutral” alignment (wheresmnilarly,
partial attraction would be situated between néaind total attraction, and partial repulsion wohtdsituated

between neutral and total repulsion).

Microscopic magnetic spin vector attraction, refmrisand
neutral alignment
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FIG. 12A
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v L |_
Total attraction Neutra Total repulsion

FIG. 12B



Page 49 of 126

Nevertheless, continuing, as the particle rotatesral and realigns itself in the interacting
extranuclear field extended by the irregular dttion of positive particles, the relatively decated trailing
edge of the negative particle aligns itself with fteld like the leading edge, and establishesatuoelerated
conditions equivalent to those of the leading edé#erein, the negative particle propagates towtres
irregular distribution of positive particles as #itractive spin vectors of the extranuclear virpaticle paths
of the positive particles continue to acceleratertbgative particle, such that the electromageiit

gravitational attraction of the negative particletbe positive particles results.

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

negative particle propagate side-by-side with respe elliptical polarizations and relative orietibas.

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

of a propagating electrically charged patrticle.



Page 50 of 126

Reflections of an accelerated negative
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Reflections of an accelerated positive

particle
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Figures (14A) and (14B) show a front view (withpest to the direction of propagation) of the
respective rotations of the microscopic spin vex{at the leading edge) of some example nucletaralir
particle paths of a negatively charged particle apasitively charged particle which are each are#td and
propagating out of the page. It is considered tatspin vectors rotate around orthogonal rotatiames using
the intersecting point of the spin vectors at @ém point along a respective virtual particle pagha pivot
point. (Note that these rotations are considegeivalent to the rotations experienced by virtuattigle paths

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

accelerated electrically charged patrticles as perta figure 6D, and figures 13A and 13B).

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

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

FIG. 14A FIG. 14B

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

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

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

such that the respective components of them atigardingly. Furthermore, note that in figure (1&0d in



Page 54 of 126

similar drawings) the interacting spins are segar&br viewing purposes. Thus, one must concelgtual
reposition each orthogonal set of extranuclearssgiown in a dashed circle so the origins of thegm
vectors are superimposed with the origin of thes@@h vectors of the orthogonal set of nuclearsplmown in a

corresponding dashed square for proper alignments.)
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Negative particle propagating down the

page interacting with two of the varieties

of virtual particle paths from an irregular
distribution of positive particles

Extranuclear virtual
particle path from the
irregular distribution

of positive particles

Extranuclear virtual
particle path from the
irregular distribution

of positive particles

gravitational
attraction

1 Electromagnetic and

Irregular distribution
of positive particles

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

FIG. 16
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As shown in figures (15A) and (15B), it is conseléthat the virtual particle paths of an electhcal
charged particle only partially reflect around bwizontal dashed line in the plane of symmetrychhi
separates the top and bottom sides while helipatipagating around respective axes and one comerarat
axis, such that the top and bottom virtual partpaéhs of an electrically charged particle do rhpletely
come together. Respectively, it is consideredttawirtual particle paths in a band of virtuattgde paths
comprised in a particle have relatively differengalar alignments (in a graduated way), and argedtto
respectively different extents upon acceleratidferein, in effect, each virtual particle path ipaaticle as a
whole has a respectively different energy attriblgdo it before and during propagation. Whiletreesdegree
of rotation around the respective rotational axemnges for all of the virtual particle paths in teepective
bands of virtual particle paths in an acceleratatiqle, the energy (including a change in relaticimass) for

an accelerated particle as a whole changes.

Inertia has been a curious issue over the centpadgularly since Galileo. Respectively, it is
considered that the virtual particle paths in adoahvirtual particle paths in an electrically chad particle are
considered to interact and resist accelerationentalving "inertia” (i.e., requiring potential orée to change
their respective alignments). However, the baridsrtwal particle paths in the electromagnetiddiguantum
(which is described more so later) are considevdabtrelatively converged due to the absence mjrdfisant
extent of their eccentricities, such that theyexdively occupy a relatively narrow band comparethe band
of virtual particle paths in a propagating electlig charged particle, and such that the virtuatipl@s on the
top side and the virtual particles on the bottode sif the quantum propagate in a more aligned nrasinie

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

Conventionally, an electron has arguably been densd to be a point particle with no internal

structure. However, the structure and functiothefpresent unified field has shown how the virpeaticle
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paths of an electrically charged particle can sy oscillate, and then open upon acceleratiah $hat the
internal structure of the static field can transeato the propagating field of an electrically ayed particle
such as a propagating electron or proton. WHikerésulting propagating particle comprises top l@ottbm
bands of virtual particle paths which can be cosr®d to comprise a wave packet, and can be dedaribe

terms of families of complex exponential functiosapresenting polarized virtual particle paths.

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

—i2zmer —i2zmer 2amc?t —i2zmer  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 scaaplitude, such that, for example,
A=1/2kx*=mgh which pertains teGrm/r (when the other mass is positioned at infinithlich, herein, is
equivalent to=K1g/r; or (A) can be a vector amplitude, e.g., Edele vector strength), i.e.,d€/r*, which is

the gradient of the potentiald§/rwhich herein relates toK+g/r which again, herein, is equivalenttGrm/r.

Now, continuing, if the irregular distribution o&gicles creating the extended extranuclear fialu$
the static particle located a distance away hage#ime charge, then electromagnetic repulsiorbwill
produced along with the respective gravitationabation as shown in figures (17), (18), and (18)dn
irregular distribution of positively charged pal#is interacting with a positively charged partighderein, in

this case, electromagnetic repulsion would dominae¥ gravitational attraction).
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Repulsion

Positive patrticle

T rem: l o

Irregular distribution of
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FIG. 17
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FIG. 18
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Edge formation of an accelerated
positive particle

Leading edge (forward
component of the far

Trailing edge side)

Nuclear region

FIG. 19

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

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

components of them align accordingly.
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Positive particle propagating down the

page interacting with two varieties of

virtual particle paths from an irregular
distribution of positive particles

Electromagnetic Gravitational
repulsion 1 1 attraction

Irregular distribution
of positive particles

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

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

FIG. 20



Page 62 of 126

Here, the virtual particle paths of the irregulatbution of positively charged particles, inesft,
would electromagnetically repel the virtual pasiglaths of the positive particle, and cause thealiparticle
paths of the propagating positive particle to cleaggometry such that the positive particle woulckterate

and turn away from the positively charged particles

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

dominate over gravitational attraction.

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

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

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

Electromagnetic Gravitational
repulsion 1 1 attraction

Irregular distribution
of positive particles

Virtual particle paths (with spins in dashed cis}lextending out from the positively
charged particles (thick solid line) interact wilie "nuclear region" of the propagating
positive particle (with spins in dashed squarasjhghat the charge (q) spins of
respectively interacting right and left hand sceagles are parallel and respectively
attract, and such that the mass spins (m) of réspécinteracting right and left hand
screw sides are antiparallel and repel (attemgtrigrn the positive particle around), and
furthermore such that the magnetic sping)(8f respectively interacting right and left
hand screw sides are antiparallel and attract gaopel the positive particle away from
the irregular distribution of positive particlegNote that the top and bottom sides of the
propagating positive particle tilt into the page.)

FIG. 21
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It is considered that the virtual particle path®ppositely electrically charged particles can picel
electrically neutral effects. Wherein, if a unifoirregular distribution of both positive and nagatelectrically
charged particles (with respective mass) interaitt an electrically charged patrticle, then the mscopic
magnetic spins of the four varieties of extranuciedual particle paths (from 8 possible virtuarpcle paths
altogether) from the given positive and negatieegically charged particles would "symmetricalhgutralize
SO as to neutralize the electromagnetic effectdewiie same mass spins would continue to be affeeend
maintain gravitational attraction. (Note that gtatronal attraction occurs with both electromagmnattraction
and electromagnetic repulsion, and thus graviperseived as only causing acceleration towardsssive

particle.)

As further examples of the symmetrically neutrdéets of the virtual particle paths of one or more
electrically charged particles, it is considereat th neutron comprises the virtual particle pathe positive
electrically charged proton and a negative elealisicharged electron (as elaborated upon laterghwvtan
effectively interact together in a symmetrical manso as to produce an electrically neutral eff&hile, an
electromagnetic field quantum is considered to atsegop and bottom sides which propagate sideidb/-s
and interact electromagnetically in an electricakyutral manner upon being "symmetrically” absorinéa a
particle (such as an electron) along the nucletd fiegion. While, outside if this sort of intetiaq, it is
considered that an electromagnetic field quantumnce be significantly electrically interacted upon
electrically charged particles due to the partical@ynment of the microscopic spin vectors of vireual

particle paths on the top and bottom sides imiesrnal structure.

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

of significant mass).
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Top view

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

FIG. 22A

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

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

from the front (also 90 degrees rotated).
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Quantum magnetic spins {Bon the .
top side and mass spins (m) on the
bottom side (solid arrows) \

A
/ \

Irregular \
B. B B, B .2 . '
m Bm m _=m distribution of |

right side
A\ /A (dashed arrows)

1
1
1

'\ I’ .. . \
N positive particle

. magnetic spins

\ « (Bm) ON the left

¢ 4 Sideand mass

Irregular distribution of negative particle magueti /
spins (B,) on the top side and mass spins (m) on the
bottom side (dashed arrows). Note that the quantum
top and bottom (B) and (m) spin vectors are rotated .
into the plane of the page, but actually are 4
approximately in the portions of the dashed planes
aligned perpendicularly shown in figure (22C).-"

Front view

Here, figure (22B) is an enlarged view of whatéswurring in the dashed sphere in figure (22A) with
the spin vectors rotated 90 degrees around tlaxig) and as would be seen from the front viewo(als
rotated 90 degrees). Wherein, in figure (22B)thentop portion of the quantum, the mass spins (m)
from the irregular distribution of positive and iagige particles are aligned parallel with the nratte
guantum mass spins (m), and thus all attract $0 psoduce gravitational attraction. While, the
magnetic spins (B) of the irregular distribution positive particlase all aligned antiparallel and thus
attract, and the magnetic spins,JB®f the irregular distribution of negative paréislare all aligned
parallel and thus repel, such that antiparallel gau@llel magnetic spins cancel and produce charge

neutralization.

FIG. 22B
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When viewed from the top, the quantum top and
bottom (B,) and (m) microscopic spin vectors are
aligned approximately in the dashed planes aligned
perpendicularly in the portions indicated by the
arrows. While, the (q) spin vectors are aligned
respectively perpendicular and the quantum as a
whole would be propagating along the (x) axis.

FIG. 22C

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

for an irregular distribution of positive and ndgatparticles interacting with a quantum:

1., 1, -2 - M . ormoyin - M
V(largemasiotalpotential) ~ 4* z ( EC + EC ]‘i_ . 4* Z ( C )+ 'R 4GT T* e (mr) I~ 4GT T
Eq. (14)
when & Mg equal to one.

Wherein, the net charge of the interacting largesns equal to zero so that only the potential
~"1/2Grm/r<1/e%@™eM = -1 /2 (which is the virtual particle path mass assodigtetential for each of the top

and bottom sides of the patrticles in the large niassffective for the respectively coupled quantuntual



Page 68 of 126

particle paths. Note that when a static electsospiplied instead of a quantum that the internal wgctors of
the electron are rotated so that the potentigh@farger mass is effectively half the effectivégmdial on a
quantum, i.e & 2GM/r *1/e°@MM~2GM/r, as would be measured at weak field and lowosig) (when
1/e°@meMis equal to one). Nevertheless, also note thadrding to the present unified field theory, and
contrary to convention, a quantum can be electyi@aleracted upon by an electrically charged péetio an
infinitesimally small extent, i.e., in particulax,Jlarge amount of electrically charged particlemposing the
same electrical charge could electrically interac observable way with a quantum according tosfhes of

the charged patrticles and the spins of the quantum.

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

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

(15) upon redefining the Lorentz factor as follows:
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In which case, the Lorentz factor is consideredddcarried” by the virtual particle paths (mass-
energy) and the respective volume subtended byittual particles (virtual particle paths) of theified field,
such that the parameters of Lorentz transforma@oesnherent in the unified field. Thus, the gead of a
single virtual particle path (or a four dimensioaaiay of virtual particle paths) provides the ggaonal (and
electromagnetic) energy of interaction, and eftexyi supplies the Lorentz factor. While, the pakbng which
the respective body interacted upon travels iscatfely produced by the respectively interactingual particle
path (or paths) and the body interacted upon acuptd such terms which include the potentials and
corresponding alignments of the spin vectors ofitkeracting fields 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. maoh case,
for example, at weak field and low velocity, a vat particle path of the unified field (which, agacarries the
Lorentz factor of "spacetime,") comprises bothavgational component which accounts for converaion
gravitational interaction, and an electromagnetimponent which accounts for conventional electrameéig
interaction, and in the present theory, also actsofam nuclear proton-proton attraction (in nuclieon
interaction) while gravity includes repulsive spaswill be described later (wherein gravity is sidered

negligible in conventional terms in this latter €as

Accordingly, the theory as presented thus far smg¢support gravitons as independent mediators of
the gravitational interaction or gravitational waas existing independent of electromagnetic walres.
response, the unification herein proposes thagtaetational and electromagnetic components olthiéed

field together mediate gravitational and electron&dig interactions as described before and motaten
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CHARGED PARTICLE PROPAGATION AND INTERACTION:

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

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



Page 72 of 126

~
NN
NN
\
LK
N
P »
3
’
[/
’
’ s
L L
v

S S
Front view Side view
FIG. 23A FIG. 23B
S Ix) T >

Direction of propagation

Top view

Intrinsic spin for a propagating

negatively charged particle. Note that

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

FIG. 23C



Page 73 of 126

~
AN
NN
\
S
]
[ - »
-7
’
/.
’
R R .
oo

Front view Side view
FIG. 24A FIG. 24B
S
---------- .

Direction of propagation

Top view

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

FIG. 24C

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

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

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

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

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

Also, consider important for interaction during pagation, that the acceleration of the unifieddfiel
causes relatively different rotations in differ@ottions of a virtual particle path. Wherein, théations shown
by dashed curved arrows in figure (27A) for an @ase in mass for the microscopic mass spin vegtorare
in relatively different directions for different gans of a virtual particle path. Then, when adesed together
as shown by the dashed curved arrows in figure 2hB bent condition of a more bent virtual pagtisath is
maintained as the different portions of the virtpaitticle path rotates in opposite directions, asthe

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

Now, figure (28) shows how the microscopic magnsin vector component {B of a more bent
virtual particle path (dashed oval) of the righhtiacrew side of the upright negatively chargedigar
propagating on the bottom is aligned antiparalfeb(horizontal plane) to the microscopic magnsgim vector
component (B¢ of the coupling virtual particle path of the rigland screw side in the “nuclear region”
(dashed rectangle) of the upright negatively chémpaticle propagating in parallel on the top, tbhassing
magnetic attraction. Note, the particles in figu28-31 are shown separated. Also, note thateheal
component of (q) is effective in both parallel ardiparallel propagating cases in which a signifiqaurality
of electrically charged patrticles is applied. Rertmore, note that the following examples of pratisg
electrically charged particle interaction also ud# attraction or repulsion according to the micopsc charge,
mass, and magnetic spin vectors of the respectigst/bent virtual particle paths of the extranaicfesld of a
propagating electrically charged particles with tiuelear region of the opposing propagating chapgeticle,
i.e., in particular, during juxtaposed propagatth@rged particle interaction, so as to accounglectric and

respective gravitational interaction accordingly.
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Here, the magnetic spin vector componentJ®f the more bent virtual
particle path (dashed oval) of an upright negapiasicle propagating out of
the page on the bottom is aligned antiparalleheahorizontal plane to the
microscopic magnetic spin vector componenid®f the “nuclear region”
(dashed rectangle) of an upright negative parpobpagating in parallel out
of the page on the top, thus causing magneticctitira

FIG. 28
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Here, the two negatively charged particles are tunsidered to magnetically attract. (Note that tw
equivalently arranged positively charged propaggparticles are considered to interact similarlyigure (29)
shows how the microscopic magnetic spin vector comept (B, of a more bent virtual particle path (dashed
oval) of the right hand screw side of the uprigbgatively charged particle propagating on the oti®

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

propagating antiparallel on the top, thus causiagmetic repulsion.
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Here, the magnetic spin vector componentJ®f the more bent virtual
particle path (dashed oval) of an upright negapiaicle propagating out of
the page on the bottom is aligned parallel in thiezilontal plane to the
microscopic magnetic spin vector componenid®f the “nuclear region”
(dashed rectangle) of an upright negative parpobpagating antiparallel into
the page on the top, thus causing magnetic repulsio

FIG. 29
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Figure (30) shows how the microscopic magnetic gpitor component (RB) of the more bent virtual particle
path (dashed oval) of the right hand screw sidb®hegatively charged particle propagating orbthtéom is
aligned parallel to the microscopic magnetic sgntgr component (B) of the coupling virtual particle path of
the right hand screw side in the “nuclear regiatdshed rectangle) of the inverted positively elealily

charged particle which is propagating in parallekioe top, thus causing magnetic repulsion.
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Here, the magnetic spin vector componentJ®f the more bent virtual
particle path (dashed oval) of an upright negapiasicle propagating out of
the page on the bottom is aligned parallel in theziontal plane to the
microscopic magnetic spin vector componenid®f the “nuclear region”
(dashed rectangle) of an inverted positive parfictgpagating in parallel out
of the page on the top, thus causing magnetic sepul

FIG. 30
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Figure (31) shows how the microscopic magnetic gpitor component (RB) of the more bent virtual particle
path (dashed oval) of the right hand screw sidb®hegatively charged particle propagating orbthtéom is
aligned antiparallel to the microscopic magnetia sggctor component (&) of the coupling virtual particle
path of the right hand screw side in the “nuclegion” (dashed rectangle) of the inverted posiyivel

electrically charged particle which is propagatamgiparallel on the top, thus causing magneti@aetion.
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Here, the magnetic spin vector componentJ®f the more bent virtual
particle path (dashed oval) of an upright negapiasticle propagating out of
the page on the bottom is aligned antiparallehenhorizontal plane to the
microscopic magnetic spin vector componenid®f the “nuclear region”
(dashed rectangle) of an inverted positive parpctgpagating antiparallel into
the page on the top, thus causing magnetic atracti

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

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

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

Accordingly, "self interacting" virtual particle ges (which account for internal bonding) align in
agreement with their respectively interacting spotors so as to effectively produce the shapbeftirtual
particle paths, and consequentially the shapestditec or propagating particle as a whole. In \Wldase,
virtual particles on the top and bottom sides négatively and positively charged particle are aered to
self interact with virtual particles on the samaesby way of the respective right-right and left-leand spin
vector interactions, such that parallel microscajiarge and mass spin vector interactions arectittea and
antiparallel microscopic magnetic spin vector iat#ions are attractive, etc. This is becausealiparticles
are also considered, in their own way, to compiageand bottom sides which are either right or thefihd
screw. Similarly, it is considered that virtuakfees on the top and bottom sides interact wittual particles
on the respectively opposing side in self intecacby way of respective right-right and left-letirid spin
vector interactions. Figure (32) shows the virpaiticles posited for the front side of an exanyiaual
particle path on the top and bottom sides in theeau region of a negative and positive electrycaliarged

particle.
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FIG. 32

However, as shown in figure (32), virtual partichkes/e microscopic magnetic spin vectorg)&hich

are aligned according to the screw (charge) optrécle in which they are comprised by switchiramd rules.

Wherein, a right hand spin virtual particle in @atvely charged particle and a right hand spitueirparticle

in a positively charged particle have oppositelgradd microscopic magnetic spin vectorg,\B/hen their
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intrinsic spins are aligned parallel, and similddythe left hand spin virtual particles. In whicase, as
described for propagating charged particle intevadbefore, "real" propagating electrically chargpediticles
of, for example, opposite electric charge which@gagating in parallel with parallel intrinsiciisg would
have electric attraction based on virtual particledess bent virtual particle paths which are pggting with
"antiparallel" microscopic magnetic spins. Yetneersely, the virtual particles would also magredtjcrepel
because of the more bent virtual particle pathg/oich the virtual particles are propagating in éixé¢ranuclear
region of one of the real propagating particleatre¢ to the virtual particle paths in the nuclesgion of the
other real propagating particle during interactitns producing parallel microscopic magnetic sjging
accounting for the differences in the microscopagmetic spins of the virtual particles of the sapm in

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

Still, virtual particles from charged particles whimediate electromagnetic and gravitational imtsoa
(as described before) attract or repel analogotisetavay propagating electrically charged partielgtsact or
repel during interaction (as also described befov&hile, virtual particles bonded in a band inaatizle, e.g.,
bonded in a band of virtual particles in a systérmapposing sides as in the nuclear region of acsedectrically
charged particle, also interact analogous to thepvapagating electrically charged particles intgrhut in a
way in which they change in spacing (increasingiea@ty and horizontally in an outward manner fr¢ime
center) and rotate (increasing in the less massiveore decelerated, rotational direction in atwand manner
from the center) in order to maximize attractiod amnimize repulsion in conjunction with the bemdsheir
"virtual-virtual" particle paths (which function alogous to the more and less bent virtual parpekfs of
interacting propagating electrically charged p#tdescribed before), thus effectively contribgtia the

shape of the unified field.

Now, as pertains to the geometry of virtual pagtighths and velocity, it is considered in the prese
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1.6162x10~ 3° 34

(L6162X10 ) ~ 6.625310
5391210~ 44

theory thath ~ 2zmer = 27 (2.1764x10 8)(

so that Zmcr/2t=h/2x, i.e., reduced Planck constant (h-bar); and

Planck length (1.6162xT8)/Planck time (5.3912x1%) = speed (c) which represents a translationalcitglo

In which case, (h), i.e., unreduced Planck congtdéhmcr), is applied herein in a context in which iates to
the geometry of virtual particle paths of the wefifield, such that:#1.6162x10® (i.e., 2t r) is "unreduced"
Planck length when r=1.6162x3%) and is applied such that*d.6162x10%* (unreduced Planck
length)/5.3912x18* (Planck time)=1.8835x18m/s is the superluminal velocity of virtual paréisipropagating

over virtual particle paths.

ELECTROMAGNETIC FIELD QUANTUM ("MASSLESS" PARTICLEB

Consider that an "electromagnetic field quantun@dpices a conventional alternating electromagnetic
field comprising an alternating electric fielda)Ealigned along the (y) axis which is perpendictitathe axis
around which the top and bottom sides reflect englane of symmetry which separates the top androt
sides, and perpendicular to the direction of prapiag as shown in the perspective views in fig83#\) and
(33B). Furthermore, consider that an electromagfield quantum also produces a conventional aéting
magnetic field (R) which is generated as the virtual particle paiklscally propagate left and right, and which
is aligned along the (z) axis perpendicular toakis around which the top and bottom sides reftette plane
of symmetry which separates the top and bottonssa®d perpendicular to the direction of propageasis also

shown in figures (33A) and (33B).
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Matter Antimatter
electromagnetic field electromagnetic field
quantum quantum

FIG. 33A FIG. 33B

The electric field (k) and magnetic field (B axes are considered to be aligned as shown ifidhe
views for matter and antimatter electromagnetildfegianta in figures (34A) and (34B), and as alsos in
perspective views in figures (35A) and (35B) (asytlvould also be aligned in a similar manner, awdimilar
reasons, for a negatively and positively electlycaharged particle, respectively). Note thattihye and bottom
sides shown in figures (34A) and (34B) are propagairound a common central axis, such that the
infinitesimally small separation of the top andtbat sides is not shown. Nevertheless, the spanof
electromagnetic field quantum is almost entirelynglated when considered in the same context a®oftiae
spin of an electrically charged patrticle in theaityehererin. Also, note that the configuratiorttud
electromagnetic field quantum in the present theosupported by conventional theory in which atphas

considered to comprise right and left helical congrus.



Page 92 of 126

A Ba Ba
R L
Ea Ea
L R
v
Matter quantum Antimatter quantum
FIG. 34A FIG. 34B

Matter quantum Antimatter quantum

FIG. 35A FIG. 35B
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Note that a matter quantum is considered to betethifor example, by an electron, and an antimatter
guantum is considered to be emitted, for example positron, and it will be shown later how animatter

guantum can interact in a manner which is equitdtea matter quantum, and vice versa.

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

"particle transmutation and generation").



Page 94 of 126

Direction of
electron l Lm

Bm

acceleration is into
the page

R (side)
Static electron

L (side)

Left side (dashed circle)

e

Spin vectors of
the top right side
(solid circle)

A matter quantum
propagating into the
page

Static electron acceleration upon absorption of the
energy of an electromagnetic field matter
quantum (only details of the absorption of top
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FIG. 3¢
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MAGNETIC INTERACTION:

Now, certain longstanding questions about magfiietlids can be addressed by examining the internal
structure of static electrically charged partickes., the conclusion that the existence of magmetinopoles is
not supported by the present theory can be madeer&h, in a description of a magnetic field proetiby
magnets according to the unified field theory hereonsider that the more bent virtual particldhpdtom the
top side of each of a number of electrons propagati the north pole of one magnet, and the mong \aetual
particle paths from the bottom side of each of miner of electrons propagating in the south polarnof
opposing magnet, respectively extend out to protlueeirtual particle paths of the static magnégtd
between the north and south poles of two magnete@sn in figure (38A). In which case, the moratbe
virtual particle paths of electrons which are piggaang in parallel with parallel intrinsic spinsanbitals
magnetically interact attractively with electronkigh are propagating in parallel with parallel insic spins in
orbitals in the opposing magnet as shown in fig8®. Consequentially, in two magnets, electrongrbitals
of protons would be magnetically accelerated imtractive manner towards parallel propagatingtedes in
orbitals of protons in the opposing magnet, such tite atoms in the opposing magnetic materialdavou

accelerate towards each other.
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South pole
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l A
R/ /i\} : B L Z/ AN
L L North pole
Electrons propagating Electrons propagating
into the page out of the page

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

FIG. 37

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

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

conventional left and right hand rules, respecyivel
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FIG. 38A
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Figure (38B) shows the microscopic charge spinoregtrtical component (of a right hand screw
more bent virtual particle path of a portion of thagnetic field depicted in figure (38A) alignediwthe
charge spin vector vertical componeny (g the nuclear region of the right hand screveafia negatively

charged particle propagating in, and perpendidolaa portion of the magnetic field.

’

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

FIG. 38B

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

understood.
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NUCLEAR INTERACTION:

Figure (39) shows some orthogonal charge, masspnagghetic microscopic spin vectors of example

virtual particle paths in the nuclear region otatis proton (static positively charged particle).

Bm I/l . }\\ Bm
I’ )
RN
m m

|-
m m
B, \\‘ K 11,4 B,

Proton

FIG. 39

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

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

alignment (internal bonding).

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

upon interaction for a proton-electron bond infitrenation of a neutron as shown by the arrowsgaori
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(41A) for the given example virtual particle pathsccordingly, note how the accelerated conditibaro

electron in electron capture could facilitate tharfation of a neutron.

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

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

proton

electron

(neutron)

After

FIG. 41B

In the case of the proton-electron bond the spatore 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.
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However, microscopic spin vectors of the virtuattigée paths of a proton are considered to rotate
around the orthogonal rotation axes upon interagtidhe formation a proton-neutron bond as shawfigures

(42A) and (42B).

Rotational direction
of decreasing mass
for the proto -

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

In the case of the proton-neutron bond, the spatove of the newly bonded proton are considered to
rotate to a less massive alignment such thatfacethe total mass of the nuclearly bonded pratioch
neutron decreases so as to produce a mass défbetein, in respectively interacting virtual paleic
paths positioned diagonally, the microscopic eledpin vectors (q) align parallel and thus attréoe
mass spin vectors (m) align antiparallel and tleypel, and the microscopic magnetic spin vect@y) (B
align antiparallel and thus attract.
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Thus, the unified theory herein depicts the physit@aning of mass defect and binding energy. (Kwéefor
the proton-neutron bond, microscopic spin vectignahents are equivalent to the alignments of the
microscopic spin vectors in extranuclear interacfar electromagnetic repulsion and gravitatioratraction”
(which attempt to turn the particle around) fortjes of the same electric charge when the repgéaticle is
propagating away from the repulsive source. Thonsidered the preferred alignment of such pestia
both cases, such that in the case of nuclear bgnttiis alignment of the microscopic spin vectagresents
the electromagnetic attraction and the gravitatitregulsion™ of nucleons, i.e., in the latter cagéorm of
mass repulsion or "antigravity" which, along wittetother cases of mass repulsion described hainesses

the essence of the longstanding issue in physiestquiing the existence of the property of antigyav

In this train of thought, the properties of thefigd field, which include the attractive and repuds
aspects, need to be considered when accountirafkrenergy and dark matter. Accordingly, consaler
supermassive black hole in which the virtual p&tpaths of the top and bottom sides are mostl/hest
(because of the mass of the black hole) and coratedtalong the event horizon, accretion disc,@yebnd.

In this case, the electromagnetic and gravitationalponents of the virtual particle paths of the aod bottom
sides of the black hole would present an electravathg force on ordinary matter (comprising posityvand
negatively charged matter) by virtue of the eletiagnetic component of the unified field, and woailsb
present a gravitational force on ordinary mattewioye of the gravitational component as well, gfamabling a
supermassive black hole, for example, to maintagalaxy. While still, however, it is considereatla black
hole can have both gravitational and electromagratraction and repulsion on another black hojsedding
upon the spin vectors of their respective virtuatigle paths. Wherein, the repulsive interachetween black

holes as such needs to be considered when acogdntithe expansion of the universe, etc.

Nevertheless, continuing, the proton and electnaihé neutron attract, and the sum of their masses

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

proton.

As the spin vectors in a particle change alignnugain bonding, the virtual particle paths are
redistributed in a denser manner for acceleratiesufting in an increase in mass), and are dig&in a less
dense manner for deceleration (resulting in a @serén mass). In which case, the extranuclearaligarticle
paths in a nuclearly bonded proton in an atom caimg two or more nucleons has a certain amount of
sideways bend due to the changes in the trajestofigs respective virtual particle paths, i.a.particular, the
extranuclear virtual particle paths, as a consecgiehthe rotations of the respective spin vectansgl, in result,

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

Now, the energy of an electron antineutrino whhssociated with the formation of a neutron can be
related to the acceleration ("compression") ofuthiied field of the bonded electron, and to anrallanore
massive condition which is created due to changspin vector alignments and the redistributionf
respective virtual particle paths to an overall emdense condition. Wherein, when a neutron deicay=
process of beta decay, the proton and electrondwsmparate, and the compressed unified field oélietron
would recover to a respectively less compressedition. In which case, it is considered that thergy of the
electron antineutrino which is associated with lukteay corresponds to the release of the energgdsito the
compressed unified field of the electron upon s&fam of the proton and electron. Then, the antiieo
would be produced from the resulting accelerated, (@ecelerated) beta particle due to such changfes to
the description of particle generation by acceleraater herein under the heading "particle tramsition and

generation").
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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 including the manner of nuclear bondimgaibed hereinbefore. In the example shown uréd43),
three protons can be bonded by the placement efeatron between the two protons which have theesam
alignments of angular momenta. Wherein, one prataha respectively bonded electron act as a nmeutro

(Note that the relative sizes of a proton and antedn relate to mass not radius, and is for pet@urposes.)
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3

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

FIG. (43)

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

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



Helium

FIG. 44A
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(1s) and (2s) orbital
proton pairs (blue) along
the (x) and (y) axes,

) respectively.

et

Elliptically elongated
along the (y) axis

FIG. 44B

Up proton (Ly directed out
of the page)

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

Down proton (ly directed
into the page)

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

electron
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Orbital proton and neutron positions are cosrgd not only to be influenced by bond alignmelits,
are also considered to be influenced by nucleoripity in which case the repulsion of a proton ootpns,
and the neutral presence of a neutron (or neutemesgonsidered to affect proton positioning inrtheleus,
and thus affect orbital positional potential energypr example, in figure (44B) it is consideredttthe (1s)
orbital is formed first with the (1s) protons aloting (x) axis, and that, subsequently, repulsiothy(1s)
protons affect the potential (and respective spittar angles) of the protons which attempt to ftme(2s)
orbital. In which case, repulsion rotates the sgctors of the approaching protons and they baitid w
neutrons at a slightly greater distance from theerethan the (1s) protons (here, recall that apgnment of a
nuclearly bonded proton and neutron can be equitvédethe spin alignment, and the rotational dioect
thereof, of electromagnetic repulsion, such thatehelectromagnetic repulsion and nuclear bondamgwork
together). Consequentially, an elliptically shapetet of nucleons is formed. In result, the @®fons along
the (y) axis have slightly greater positional poirenergy than the (1s) orbital protons (as esdb their spin
vector angles, virtual particle path distributiopssition relative to the center of the nucleus,)etThen,

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

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

figure (45).
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(p) orbital portion of
— the (p) orbital
contribution of a single
proton

T~

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

T Repulsive force proton

FIG. 45

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

initially present protons (solid black rectanglepel new protons, and thus a new proton bonds in an
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asymmetric elliptical configuration such that thgual particle paths of each of the newly bondestgns
experiences acceleration and deceleration rotatioregpposite sides due to repulsion which corregpdon a
decrease in mass on one side (top side here) aindr@ase in mass on the other (bottom side here) a
exemplified by the more eccentric (p) orbital vatyparticle paths on one side (less massive sidieqoroton
in contrast to those of the less eccentric (s)taklirtual particle paths on the other side (mmassive side) of

the proton, respectively.

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

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

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

plane occurs along certain axes due to proton sepublnd neutral neutron

positioning of (d) orbital nucleons along the (zjsa

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

combine.)
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(z) axis (p) orbital proton
on one side of
the (x-y) plane
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one side of the (y-z)
plane
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Here, the (z) nucleon bonding of (p), (d), andbhital nucleons y

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

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

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

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

FIG. 47
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Figure (48) shows two (d) orbital nucleon configigas in the (x-y) plane which establish thég;f' and dy (d)

orbitals.

FIG. 48

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

and the number of related nucleonic bonds.

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

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

nucleons.

Next, the unified field theory shows in figure (4PRow the Pauli exclusion principle is involved in
fine and hyperfine structure in a hydrogen atongufe (49A) shows a side view of the spin of orecebn at
any given time in the horizontal plane on the topattom side of the (s) orbital formed by a sings-
nuclearly bonded proton (hydrogen atom). It isstdered, for example, as shown in figure (49A)t tha top
side right hand spin virtual particle paths ofratfinverted electron could couple with (and becteaated by)
the less bent bottom side right hand spin virt@atiple paths of the (s) orbital proton, such thatright hand
(top side) microscopic magnetic spins,JBf the electron are antiparallel with microscopiagnetic spins of
the right hand spin virtual particle paths (bottsiae) of the of the proton, and such that the edactvould
oscillate with its magnetic moment (u) antiparalleh the magnetic field (§ which it generates while orbiting
(fine structure), and antiparallel with the macogsc magnetic field (B) of the proton (hyperfine structure).
While, as shown in figure (49A) at another time gffiectively upright electron in the same (s) abdould
oscillate with its left hand (bottom side) micropadmagnetic spins (B antiparallel with microscopic
magnetic spins of the more bent left hand spins ¢tde) virtual particle paths of the proton, asdilbate with
its magnetic moment (u) parallel with the magnald (B,) which it generates while orbiting (fine structyre
and parallel with the macroscopic magnetic fielg ) Bf the proton (hyperfine structure). Whereire thore

bent top sides of the proton are considered to csmpigher positional potential energy.
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Upright electron propagating into the page
on a more bent orbital portion on the top left
side of an (s) orbital (shown in a plane in a
horizontally sectioned view). Note that the
direction of the electron is aligned by factors
including the bending of the virtual particle
paths of the proton.
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Electron at different times in
more and less bent orbital
portions in the (s) orbital of
a hydrogen atom (shown in
planes in a horizontally
sectioned view).
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FIG. 49A

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

Electrons with microscopic
magnetic spins (solid arrows)
and magnetic moments (u)
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A similar example of the role of the Pauli exclusjarinciple in the fine and hyperfine structurehe

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

Upright electron
propagating into the

page on a top left * B, * By
orbital portion. Bo Bo
B
T~~~ B
L (top)
R (bottom)
by\ Right B, Inverted
b electron
4
i S propagating
out of the
page on a
Electrons in orbital portions in an (s) orbital guzed from the g?&?arln right

combining of orbital virtual particle path portiofrem two protons.

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

are shown in dashed line format. Note that the@smopic magnetic
spins of the more bent virtual particle paths anttip left orbital
portion invert the electron so that it is effectivapright, while the
alignments of microscopic magnetic spins of the lgant virtual
particle paths on the bottom right orbital porteffectively produce an
inverted electron.

1 Bo  Orbital magnetic field

A

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

L v R and magnetic moments (u)

v (dashed arrows)

T and ¢ Microscopic magnetic spinB,,

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

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

Bm (proton)

A
Electron (u)

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

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

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

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

¢\ Bm (proton)

Electron (u)
(dashed arrow)

Top left side

Bm
Bm

Spin vectors

of left side Right side (dashed circle)

A matter quantum
propagating into the
page

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

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

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

(in agreement, in general, with convention).



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

combined virtual particle paths

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

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

Pi molecular antibonding orbital

portions situated on the outside of

the molecule due to electrons on
the respective virtual particle
paths

FIG. 51B
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PARTICLE TRANSMUTATION AND GENERATION:

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

field presented herein.

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

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

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

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

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

In yet another type of acceleration, it is consedethat a given electrically charged particle canse
the emission of another particle (e.g., during saillation). Wherein, in one such acceleratitwe, top and
bottom sides of the electrically charged partictuld emit a particle from the nuclear region whietuld have

top and bottom sides which are almost totally c#fld together (e.g., as with an electromagnetid fie
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guantum). In which case, the top and bottom ragiat left hand screws of the emitted particle wdaddhe
same as the particle which emitted it yet with lsaofvirtual particle paths with spin vectors dffelient
alignment (and eccentricity), such that the emigiadicle would have neither an effective nucleayion nor an
effective bend in its extranuclear field, and thase neither an effective mass nor electromagrstigtiract or
repel in a effective manner (but electromagnetycalectrically, and gravitationally interact asntiened

previously).

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

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

CONCLUSION:

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

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

terms in other areas of the sciences.



