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ABSTRACT

A prespacetime model of elementary particles, ffmuces and consciousness has been
formulated, which illustrates how the self-referahthierarchical spin structure of the

prespacetime provides a foundation for creatingstasning and causing evolution of

elementary particles through matrixing processedesitied in said prespacetime. The
prespacetime model reveals the creation, susterartevolution of fermions, bosons and
spinless entities each comprised of an externalewfanction or external object and an

internal wave function or internal object locategpectively in an external world and an

internal world of a dual-world universe. The presgiane model provides a unified causal

structure for weak interaction, strong interactiefectromagnetic interaction, gravitational

interaction, quantum entanglement, consciousnedsbaain function. The prespacetime

model provides a unique tool for teaching, demaisin, rendering, and experimentation

related to subatomic and atomic structures andradtiens, quantum entanglement

generation, gravitational mechanisms in cosmologiuctures and mechanisms of

consciousness, and brain functions.
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1. INTRODUCTION

I n prespacetime we contemplate

The beauty and awe of what we have gradually deseal/over the last several years or
rather what prespacetime has lead us to are satiecsitat the first author has been
struggling through days and nights to put themroppr written form (also see Hu & Wu,
2001-2009). In part, the breakthrough came as wggled to find answers to fundamental
questions posed by our own experimental results &HWu, 2006b, 2006c, 2006d &
2007a) that call for drastic changes in our ownleverew.

*Corresponding author: Huping Hu, Ph.D., J.D. Adsr€uantumDream, Inc., P.O. Box 267, Stony Brook,1N790, USA.
E-mail:hupinghu@quantumbrain.orgNote: This work was completed on 12/21/2009 awdifred to this current version
on 01/08/2010. The models and applications destiin this work are the subject of a provisiopatient application
(App. No. 61/288333) filed with USPTO on 12/2002.
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However, we are aware that we can only strive ferfgetion, completeness and
correctness in our comprehensions and writings usscave ourselves are limited and
imperfect. So, here we offer fellow truth seekersd aour readers what we have
comprehended and written with the caveat “we apgeifiect but humble.”

This work is organized as follows. In 8§ 2, we shale words and drawings to lay out the
prespacetime ontology of the principle of existerioe8 3, we shall express in mathematics
the principle of existence in the order of: (1)estific genesis in a nutshell; (2)
self-referential Matrix Law and its metamorphog@3;additional forms of Matrix Law; (4)
scientific genesis of primordial entities (elemewntparticles); and (5) scientific genesis of
composite entities. In 8§ 4, we shall discuss: (Btamorphous prespacetime view of the
existence & the essence of spin; (2) the determiview & the meaning of Klein-Gordon
equation; (3) the meaning of Schrodinger equatioqu&ntum potential; and (4) the third
State of matter. In 8 5 through 8 8, we shall discweak, electromagnetic, strong and
gravitational interactions respectively. In 8§ 9, vehall focus on the essence of
consciousness and the mechanism of human conseipesience. In § 10, we shall discuss
some applications, make some predictions and paogk amswer some anticipated
fundamental questions related to this work. Finahy8 11, we shall conclude this work.
811 are followed by a dedication, tribute, acknalgi®ents, a note and [self-] references.

2. ONTOLOGY

In words and drawings we illustrate

In the beginning there was prespacetidieby itself > =1materially empty but restless.
And it began to imagine through primordial selferetial spin 16’=e™™M=¢Me™M=¢™/
e™ = VM. such that it created the external object to bentes! and internal object as
observed, separated them into external world atetnal world, caused them to interact
through self-referential Matrix Law and thus gawehbto the Universe which it has since
sustained and made to evolve.

In this Universe, prespacetime (ether), represebteduler numbee, is the ground of
existence and can form external and internal wametfons as external and internal objects
(each pair forms an elementary entity) and intevactields between elementary entities
which accompany the imaginations of the prespaeetiihe prespacetime can be
self-acted on by self-referential Matrix Law;. The prespacetime has imagining power
to project external and internal objects by promggte.g., external and internal phadéd +
=+(Et-p-x)/h at the power level of prespacetime. The Universersated is a dual-world
comprising of the external world to be observed mernal world as observed under each
relativistic frame X=(t, x). In one perspective of prespacetime view, therirdl world
(which by convention has negative energy) is thgatien/image of the external world
(which by convention has positive energy). The alisoframe of reference is the
prespacetime. Thus, if prespacetime stops imagirflng0=0), the Universe would
disappear into materially nothingne%-e’=1.
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The accounting principle of the dual-world is canagion of zero. For example, the total
energy of an external object and its counterpasd, ibternal object, is zero. Also in this
dual-world, self-gravity is the nonlocal self-irdetion (wave mixing) between an external
object in the external world and its negation/imagethe internal world, that is, the
negation appears to its external counterpart astaek holevisa versa Gravity is the
nonlocal interaction (quantum entanglement) betwesemexternal object with the internal
world as a whole. Some other most basic conclusaoas(1) the two spinors of the Dirac
electron or positron are respectively the extearad internal objects of the electron or
positron; (2) the electric and magnetic fields dihaar photon are respectively the external
and internal objects of a photon which are alwajsentangled; (3) the proton is likely a
spatially confined (hadronized) positron throughagmary momentum (downward
self-reference); and (4) a neutron is likely corsgd of an unspinized (spinless) proton and
a bound and spinized electron. In this dual-wgsléspacetime has both transcendental and
immanent properties/qualities. The transcendergpéa of prespacetime is the origin of
primordial self-referential spin (including the fsedferential Matrix Law) and it projects
the external and internal worlds through spin aimdturn, the immanent aspect of
prespacetime observes the external world as thenadxd internal world through the said
spin. Human consciousness is a limited and paaiicwersion of this dual-aspect
prespacetime such that we have limited free witl Amited observation which is mostly
classical at macroscopic levels but quantum atosgmpic levels.

Before mathematical presentations, we draw belowers¢ diagrams illustrating the

hypothesis of how prespacetime created the Univassgorising of the external world and
the internal world (the dual-world) and how theezrtl object and internal object and the
external world and internal world interact.

Figure2.1. lllustration of primordial phase distioo

As shown in Figure 2.1, a primordial phase distorc{dualization), e.g., M=+(Et-p-r)/h,
was made at the power level of prespacetime thramaglyinationi. At the ground level of
prespacetime, this B=¢"M=gMegM=gM; g™ = dM/ M

The primordial phase distinction in Figure 2.1 ce@mpanied by matrixing & into: (1)
external and internal wave functions as externdl iaternal objects, (2) interaction fields
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(e.g., gauge fields) for interacting with othermeéntary entities, and (3) self-acting and
self-referential Matrix Law, which accompany theagmations of the prespacetime at the
power level so as to enforce (maintain) the acaogmdrinciple of conservation of zero, as
illustrated in Figure 2.2.

External

Object
Matrix Law [Acting on] O

Intermal
Object

Figure2.2 Prespacetime Equation

Figure 2.3 shows from another perspective of tHatiomship among external object,
internal object and the self-acting and self-refée¢ Matrix Law. According to our
ontology, self-interactions (self-gravity) are qtian entanglement between the external
object and the internal object.

External

A
. . N
—— DMatrix Law

Object

Figure2.3 Self-interaction between external andrirdl objects of a quantum entity

As shown in Figure 2.4, the two worlds interacthwetach other through gravity or quantum
entanglement since gravity is an aspect of quantmianglement (Hu & Wu, 2006).

Importantly, the interactions within the externabnd obey classical and relativistic
physical laws with influence of the internal wortsh external world shown as gravity
macroscopically, quantum effect (e.g., quantummad microscopically, and light speed
Cc as interaction speed limitisa versa

Please note that, although in Figure 2.4 prespaee8 shown as a strip, both the dualized
external world and internal world are embeddedrappacetime.

The above ideas (ontology) were forced upon usury@cent theoretical and experimental
studies (Hu & Wu, 2006a-d, 2007a). Among otherdhjrwe experimentally demonstrated
that gravity is the manifestation of quantum entamgnt (d.). We materially live in the

external world but experience the external worldtigh its negation, the internal world in
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the relativistic framex'=(t, x) attached to each of our bodies. Interactions iwithe
external world and the internal world are locaknatctions and conform to special theory of
relativity. But interactions across the dual wodde nonlocal interactions (quantum
entanglement). Strong interaction is likely spatigbnfining nonlocal self-interaction and
nonlocal interaction among spatially confined fesns (hadrons).

External World

External Interaction .
External Object < Y External Object

B

Self-Tnteraction ; uantum Entanglement. i
e . : Prespacetime
(Self-Gravie) e . e

Intermal Iuterm:null Tnternal Object
a

] e B

A

Internal World

Figure2.4 Interactions in the Dual-World

Therefore, the meaning of the special theory ddtiaty is that the speed limit is only
applicable in each of the dual worlds but not iatgions between the dual worlds. Indeed,
the reason that no external object can move fésaéer the speed of light and the same gets
heavier and heavier as its speed approaches tteg sgelight is due to its increased
guantum entanglement with the internal world thitoitg counterpart the internal object.

3. MATHEMATICS

I n mathematics we express
3.1 Scientific Genesis in a Nutshell

It is our comprehension that:

Prespacetime=0Omnipotent, Omnipresent & Omniscieam@State = ONE  (3.1)
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Prespacetime creates, sustains and causes evobftipnmordial entities (elementary
particles) in prespacetime by self-referential sgsrfollows:

1=e" =% =16 =L g™™ = Li—l(e—iM )(e—iM )‘1 R

(LM,e Ly ’i ':i:::l =L, (':Je-iwl =L, [Zzej =L, =0

(3.2)

In expression (3.2)e is Euler number representing prespacetime (etherdbove e

represents the power of the prespacetimg,imaginary unit representing the imagination
of prespacetime, £M is content of imaginatioi.,;=1 is the Law of One of prespacetime

before matrixizationL. is external lawl; is internal law, Lye is external matrix law,
and|_NI : is internal matrix Iaw,|_|vI is the self-referential Matrix Law in prespacetime

comprised of external and internal matrix laws whgoverns elementary entities and

conserves zero, Abe_iM =y, is external wave function (external object),

Ae‘”\" =(y, is internal wave function (internal object)agdl is the complete wave

function (object/entity in the dual-world as a wépl

Alternatively, prespacetime creates, sustains audes evolution of primordial entities in
the prespacetime by self-referential spin as fatlow

0=0e"=06° = Lye™ "™ =(DetM + DetM , + DetM Je™ Je™ " -

(LM,e LMJ{::EE:;::]:LM (':eje‘iM :LM (f/ej:Lszo

(3.3)

where |_Ois the Law of Zero of the prespacetime as defimngdubndamental relationship

(3.4) below,Det means determinant an o |\/|rn and Mpare respectively matrices

with + E, £+ m and + p|as elements an@?, -m? and — pzas determinants.
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Prespacetime spins ad=d’=gMM=gMgM=giM/gM=dM/eM  hefore matrixization.
Prespacetime also spins through self-acting anfireferential Matrix LawL,, after
matrixization which acts on external object anckiinél object to cause them to interact
with each other as further described below.

3.2 Self-Referential Matrix Law and Its Metamorphoses

The Matrix Law (LM L, _): Ly, of the prespacetime is derived from the following
€ )|

fundamental relationship:
E*-m’-p*=L,=0 (3.4)

through self-reference within this relationship @thiaccompanies the imagination (spin
in the Head. For simplicity, we have setl in equation (3.4) and will set#=1 through
out this work unless indicated otherwise. Expres$®4) was discovered by Einstein.

In the presence of an interacting field of a secqrinordial entity such as an
electromagnetic potentigd# = (9 A) . equation (3.4) becomes the following for an

elementary entity with electric charge

(E-epf -m?-(p-eA) =L,=0 (3.5)
One form of the Matrix Law of the prespacetimeesived through self-reference as
follows:
E2-m? E-m) -p| )"
L=1= 5 =(_ J( j (3.6)
p p| NE+m
E-m _ -|p| E-m_ -lp| _

-p[ E+m " -jp| E+m

where M:\/? Matrixing left-land side of the last expression {3.6) such that

Defl™)=E>-n?-p>=0 S0 as to satisfy the fundamental relationship )(3r4 the

determinant view, we have:

E-m —p| ) _ _ (3.7)
{ _‘p‘ E+mj_(LM,e I—M,i)_ LM
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Indeed, expression (3.7) can also be obtained &wpnession (3.4) through self-reference
as follows:

0=E*-m’-p*=De =0 +Def 0 +De 0 W (3:8)
0 E 0 m -pl O

Matrixing expression (3.8) by removing determinsighDet, we have:

E 0) (-m O 0 -pp) (E-m -p (3.9)
+ + = =L L, =L
(0 EJ ( 0 mj (—p 0) (—p o)~ (e L)zt
After fermionic spinization:
p =+p? = /-Det(oip) - O[p (3.10)
wherec = (61, G2, 63) are Pauli matrices:

0 1 0 -i 1 0
01:(1 o) az:(i oj 03:(0 —1} o

expression (3.7) becomes:

E-m -olp) _ ~ o o
[—0@ E+mj_(LM,e LM,i)—LM—E ap-fm=E-H

(3.12)

where @ = (0, 02, ag) and B are Dirac matrices and =qep+/4m is the Dirac

Hamiltonian. Expression (3.12) governs fermion®irac form such as Dirac electron and
positron and we propose that expression (3.7) gavigre third state of matter (unspinized
or spinless entity/particle) with electric chargeand massm such as a meson or a

meson-like particle. Bosonic Spinization of expiess(3.7) [p|=+/p? — sp shall be

discussed later.

If we define:
E-m -op)_/ - a _ (3.13)
ey (50 (7P )=(E-mE+ m)-(-op)-orp)
We get:
E-m -olp —(F2_ 2 _n2)| = (3.14)
Det({_cm E+mJ (E m p)l2 0

Thus, fundamental relationship (3.4) is also satisfunder the determinant view of
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expression (3.13). Indeed, we can also obtaindh@ding conventional determinant:

E-m -0 2
De( [pJ:[EZ—mZ —pzj =0 (315)
—-olp E+m
One kind of metamorphosis of expressions (3.6)14(8is respectively as follows:
2 2 - _ -1
L=1 E’-p? _[E-PI m (3.16)
m 2 -m E+|p|
E-fp|_ -m _E-jp|_ -m

-m E+pp|  -m  E+p|

E-p| -m)_ _ (3.17)
( -m E+p] - (LM,e LM ,i)_ LM
0=E*’-m’-p°=De =0 +De 0 -m +De PO (3.18)
0 E -m O 0 |p
E 0),(0 -m) (-pl O)_(E-pl -m (3.19)
0 E) {-m 0 0 |p -m  E+p|
E-op —-m )_ _ (3.20)
( -m E+omj - (LM,e LM ,i)_ LM
E-cp -m \_, A (3.21)
ey [“ 0P o |=(E-0®)E+0tm)~(-ml-m)
E-op —m \_(—2 o 2 (3.22)
De =\E°-p"—mJI, =0
t‘{ -m E+cmj (E-p ):
Expression (3.17) is the unspinized Matrix Law ieyW\Mchiral) form and it is connected to
1 1
expression (3.7) by Hadamard malfix:%(l _J:
Y E-M —p| Hes E-p| -m (3.23)
-p| E+m -m E+p|

Expression (3.20) is spinized Matrix Law in Weyhif@al) form and it is connected to
expression (3.12) by 4x4 Hadamard matrix:
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H E-m -olp W= E-op -m (3.24)
-op E+m] | -m E+op
Another kind of metamorphosis of expressions (3(8)14) is respectively as follows:
E? E —m—ipj_l
L=1= = .
SHENS
E _-m-ip E _—m—i\p\_o
T —m+ilp| E  -m+ip E
E —m—i\p\ _ (L L _): L (3.26)
—m+i\p\ E M,e M i M

O: E2 —_ m2 _p2 - De{ﬁ 2) + De{_(:n _(;nj + De{li _IopJ (327)

E 0), (0 -m) (0 -ipj_( E -m-ip (3.28)
0 E) {(-m O© ip O ~m+i|p| E

E -m-iglp) _ _ (3.29)
[_m_l_lo.m E J_(LM,Q LM,i) LM
E -m-iolp)_ - . B . (3.30)
Det’(—mﬂom = ]—EE (-m-iop)(-m+icp)
E -m-iglp —(F2 _ 2 _n2) - (3.32)
Det"[—mﬂom £ j (E m°-p )I2—0

IndeedQ = m+ig[p is a quaternion an(Q[ =m-ig[p is its conjugate. So we
can rewrite expression (3.29) as:
E -Q _ 3.32
[_QIZI EJZ(LM,e LM,i)_LM (3.32)
Expression (3.26) is connected to expression &/ Onitary matri>i_|8: 1 10y
V2(1 i
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E- - _ E -m-i :
i E™ P e[ B b (3.33)
-p| E+m —mrilp| E
Similarly, expression (3.12) is connected to exgiges(3.29) by 4x4 matrikS
E-m -aol _ E -m-igl
H m P (HS)™ = _ m-1olp (3.34)
-glp E+m -m+iglp E
Yet another kind of metamorphosis of expression8)(33.7) & (3.12) is respectively as
follows:
E?-m? [E+mj( —pj_l
L =1-= = 3.35
p* ~lp| JLE-m (539
E+m _ -|p| E+m  -p] e
-l E-m -lpl  E-m
E+m —p| _ (3.36)
( - E—mJ = (LM,e Ly ,i)_ Ly
E+m -aolp) _ 3.37
(‘0@ E_mj_(LM,e LM,i)_LM =E-asp+/4n ( )

If m=0, we have from expressions (3.6) - (3.14):

L =1=E°_ (EJ(—PT (3.38)
p> (-lPJLE
B _-bpl_ E _-Pl_,
-pl  E [ E
E —Pj (3.39)
=(L,. L,.)=L
[_p E ( M.,e M,) M

omr-p7=00f 2)ocef ° @40
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(E 0j+[0 -sz[E -pJ (3.41)
0 E) (-l 0) \-p E

After fermionic spinizatiorp‘ -~ olp: expression (3.39) becomes:

E -0
E e, L

which governs massless fermion (neutrino) in Dfam.

After bosonic spinization:

p|=+/p? =/~(Det(sip+I,)-Det(l,)) - sp (3.43)
expression (3.39) becomes:
E -slp
(_s$ E j = (LM,e Ly ,i): Ly (3.44)

whereS =(S;, $, ) are spin operators for spin 1 particle:

00 O 0 0 i 0 -i 0
s=|0 0 -i| =0 0 O s=[i 0 O (3.45)
Oi O -i 00 0 0 O
If we define:
E -s
Det, P1=(e)Ee)-(-s®)(-s») (3.46)
-s(p E
We get:
_ - p)z( PyPy  PxP; (3.47)
-s (=2 _.2) _ 2
Det{—sﬁb EJ_(E P g Byp Py PP,
PPy PPy pZ

To obey fundamental relationship (3.4) in determtnaew (3.46), we shall require the last
term in (3.47) acting on the external and intemval/e functions respectively to produce
null result (zero) in source-free zone as discussed. We propose that expression (3.39)
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governs massless particle with unobservable spinléss). After bosonic spinization, the
spinless and massless particle gains its spin 1.

Another kind of metamorphosis of expressions (3:18)22) whenmm=0 is respectively as

follows:
0= -p"=0e(( CJeoef P @49
0 E 0 |p
E 0) (-l O} (E-p 0 )_ _ (3.49)
(o el (7 o5 cha) et
E-sp 0 )_ _ (3.50)
0 E+ij_(LM,e LM,i)_LM
E-sp 0 )_ _ (3.51)
O E+S@j - (LM,e LM ,i)_ L|V|
E-sp 0 \_,__ (3.52)
et P )= (E-spE+sp)
i . PE PPy PP, (3.53)
-8
Det{ O@ E+sm}=(E2—p2jI3- PP PSP,
2
PPy PPy P

Again, we shall require the last term in expresq®53) acting on external and internal
wave functions respectively to produce null regam#iro) in source-free zone in order to
satisfy fundamental relationship (3.4) in the detieant view (3.52) as further discussed
later.

Importantly, ifE=0, we have from expression (3.4):
-m*-p*=0 (3.54)

Thus, if prespacetime allows timeless forms of Makraw, we can derive, for example,
from (3.7) and (3.17) the following:

[_m —PJ = (LM,e L ) =Lwu (3.59)
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[-Ipl _mJ:(LM,e o)L, (3.56)

—m  +p|

The above forms further degenerataysfO, as in the case of a massless particle.

Further, if p|=0, we have from expression (3.4):
E’-m*=0 (3.57)

Thus, if prespacetime allows spaceless forms ofilkdaw, we can derive, for example,
from (3.7) and (3.17) the following:

(E;m Efmj = (L'V"e Ly ) =Ly (3.58)
E -
(_m ErnJ = (LM,e LM i ) = LM (359)

The significance of these forms of Matrix Law shadl elucidated later. We suggest for now
that the timeless forms of Matrix Law govern ex#rand internal wave functions

(self-fields) which play the roles of timeless gtams, that is, they mediate

time-independent interactions through space (moamenguantum entanglement. On the
other hand, the spaceless forms of Matrix Law govile external and internal wave
functions (self-fields) which play the roles of spkess gravitons, that is, they mediate
space (distance) independent interactions througbep time (mass) entanglement.

The above metamorphoses of the self-referentiakiMabw of prespacetime are derived
from one-tier matrixization (self-reference) andottier matrixization (self-reference)
based on the fundamental relationship (3.4). Tts-fier matrixization makes distinctions
in time (energy), proper time (mass) and undifféedaed space (total momentum) that
involve scalar unit 1 and imaginary unit (spin)frhen the second-tier matrixization makes
distinction in three-dimensional space (three-disn@mal momentum) based on spirs or
other spin structure if it exists.

3.3 Additional Forms of Matrix Law

If prespacetime allows partial distinction withiinst-tier self-referential matrixization, we
obtain, for example, the following additional formisMatrix Law(|_ L _): L
M.,e M i M

JEZ-m*  -p| (3.60) VE?-m*  -oPp (3.61)
-p E2-m? -op JE*-m?
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VEZ-m? -p 0 (3.62) | V E*-m?’-op 0 (3.63)
0 Mﬂp\ 0 JE?-m*+olp

E2-p? —mJ (3.64) [ E*-p*-m 0 J (3.65)

-m  JE?-p? 0 JEZ-p?+m

E —Jm?+p® | (3.66) | E—/m?+p? 0 (3.67)
m?+p? E 0 E+m?+p?

JE?-m?-p? 0 (3.68)
0 JE2-m?-p?

Bosonic versions of expressions (3.61) and (3.63phtained by replacing with S.

If prespacetime creates spatial self-confinemergroélementary entity through imaginary
momentum p. (downward self-reference such the>E?) we have:

m’ - % =-p =-pf; - p’, - ps = (ip, )’ =-Det(s [ip)) (3.69)
that is:
E*-m’-p? =0 (3.70)

Therefore, allowing imaginary momentum (downwardf-ssference) for an elementary
entity, we can derive the following Matrix Law inrfc-like form:

E-m —p;| (3.71)
=|\L L, . )J=L

[‘Pi E+m] ( M,e M,|) M

-m 6P | _ _ 3.72
(_cmi +mlj_(LM,e LM ,i)_LM ( )

Also, we can derive the following Matrix Law in Wdike (chiral-like) form:

E-p;] -m)_ _ (3.73)

( -m "'Pij_(LM'e LM,i)_LM

E-olp; -—-m |_ _ (3.74)
( -m E"'G@iJ_(LM'e LM,i)_LM
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Bosonic versions of expressions (3.72) and (3.7d)oatained by replacing with S. It is

likely that the above additional forms of self-nefietial Matrix Law govern different
particles in the particle zoo as discussed later.

3.4 Scientific Genesis of Primordial Entities (Elerantary Particles)

Therefore, prespacetime creates, sustains and scaagdution of a free plane-wave
fermion such as an electron in Dirac form as foow

—iM+iM _ Ez—m2 e—ip'uxﬂ+ipﬂxﬂ _

1=e"=€’=1"=Le ,

p
(3.75)
-1 -1
EIENCSROE
=Pl NE+m
E-m -ipHxy, _ —\p\ ~ipHxy, N E-m -ipHxy, —\p\ -ipHx, -0
—p E+m -p| E+m
e pl e ™| ’
- * =L L, . &* =L =0
( _‘p‘ E+mJ _e_ip'ux,u M,e M ,i )((/II’_J Ml//
—ipHx
E-m -op) A.e " * Ye.
Ae  *
that is:
(E-mly,. =alpy;_ ) or (i0y,,-my,, =-ig(0y,_ (3.76)
(E+mly,_ =0 py., 0., _+my, _ =-iocMy,,

where substitutionsE _, i0, and p - —i[J have been made so that components\of

can act on external and internal wave functionudfiqn (3.76) also has free spherical
wave solution in the form:

y= (éﬂeq _ (%,&“_E] (3.77)
¥ - §_e"

Alternatively, prespacetime creates, sustains angses evolution of a free plane-wave



Prespacetime Journal | January 2010 | Vol. 1 ¢1$dPage 77-146 93
Hu, H &Wu, M. Prespacetime Model of Elementary Particles, Foarces & Consciousness

fermion such as the electron in Dirac form as feo

0= Oeh — OeiO — Loe—iM +HM (EZ _ m2 _ p2 )e—ip”X#Hpqu o (378)
E O -m 0 0 - —ipH iy N7
De +Def +De P e M|
0 E 0 m - ©
E O [ 0 —|p|J _'p “| (E-m “Ip| aE+e_ipﬂX/1
= : =0
0 E 0] ¢ | LRl Erm) o P

C@ —|p Xy (//e’+
[_O'm E+mj —|p/1x _(LMe LM i {wi—J: LMw:O

Prespacetime creates, sustains and causes evatfitiofree plane-wave antifermion such
as a positron in Dirac form as follows:
2 2
o — A0 40—y HiM-iM _ ET=MT_+ipHx, -ipHx,
l=e' =e " =1le " =Le =€ =

p
(3.79)
E-m ( —p j‘1(e+ipﬂxﬂ J{eﬂpuxﬂr B
-p| NE+m
E-m +ip"‘xﬂ \p\ +|p'”x/1 E-m _+ipHx, —\p\ e+ip'”x/1 -0
-p) E+m* -p) E+m

+ipHx
E-m - e u Y. _
H( PJae, » :(LM,e LM,i{ 'J:LM(//:O
- E+m " i+

_ _ +|p Xy
) (E m om} A _e ~ (L LM,i)(we’_j=LMw=0

-op E+m +ipHx,, 7/

Ae

or

0= Oe OeIO I_Oe iM+M ( m2 _ka_ipHXprﬂxﬂ = (380)
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De E O +De -m O +De 0 —|p| e+|p//xﬂ e+|p/1x/1 .
0 E 0 m -p| ©
(E oj{_m OJ*[O ‘IPU a,-e™ | (E-m ol Yo, e |_
0 E 0 m —|p| 0 a.I-’Jre+ip/jx'u —|p| E+m ai’Jre+ip//X'u

3 3 +ipHx
- (E m 0@] %7—e H _ (LM’e LM ’i {l/le,_j =L, ¢ =0

—o[p E+m +ip#ix, i +

A.e
Similarly, prespacetime creates, sustains and saas#ution of a free plane-wave fermion
in Weyl (chiral) form as follows:

2_.2 .
1=¢" = =1 = Leg™"*M = E _2p e_lpyxﬂﬂpyxﬂ =

m
(3.81)
1 _
E-jpl\ -m (e_ipﬂxﬂ j(e'ipyxﬂj 1 -
-m \E+p
E—\p\ e—ip'uxﬂ _ -m —ip'uxﬂ . E—\p\ —ip'uxﬂ . —m —ip'uxﬂ -0
-m E+p -m E+p
E-p -m)a, e ™ u ( N
- ! =(L Lyl ¢ =L@ =0
{ -m E+pJ a re_ipﬂxﬂ Me M {‘/Ii,rJ m¥
o T
- . ~“\=Me M i Il Y
-m E+0$ A’re_lpﬂx'u wi r

that is:
(E-alply, =my,,\ or (104, +ioldy, =my, (3.82)
(E+0ﬁ>)¢i,r =my,, 10,¢,, —ioy, . =my,,

Alternatively, prespacetime creates, sustains angses evolution of a free plane-wave
fermion in Weyl (chiral) form as follows:
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4 . ik +inbx 3.83
O:Oeh:OelozLOe—lMﬂM :(Ez_mz_pz)e P iptx, _ ( )

- - —-ipFx —-ipFx _l
De E 0 +Det 0 m+Det \p\ 0 (e pﬂ”j{e p#”j -
0 E -m 0 0 |p
—ip'”x#

[[E 0}{0 —m}{—p OJJ aevle'ipﬂx,u =[E—p —mjaeJe -0
0 E)(-m 0 0 |p a,-,re_ipﬂx” -m E+p| ai,re_ip#x#

-ipHx
E-op -m ) Ae  “|_ Pey | _ _
H( -m E+U@J Are_ipﬂx" =L LM’i)(lﬂi,r]_LMw_o

Prespacetime creates, sustains and causes evaltiidinee plane-wave fermion in another
form as follows:

2
1= =0 =1d0 = | gM*M = E e—lp"xmlp"x/l _

P +p?

E (—m—ipj_l(e—ipﬂxyj(e—ipluxyj_l ~ E e—ipﬂxlu —
-miigp A E ~m+ilp

—-m-ijp| e T SRR o _L_i‘p‘e‘ip” =0

(3.84)

E —m+ilp E
Zigh
E —m—ipJ ae = H )(%J
- . ={Lye Lui =L =0
(—m+|p E are—ip/fxﬂ ( Me My, ¥

e -ipHx
H( E mlo@J Ae ™ (L, LM,i)(ff}LMWO

—ip'ux i

-m+iolp E Ae ™
E -Q Abe_ipﬂxﬂ _ e — —
- _QEI E A “iphx,, - (LM,e Ly i T Ly =0
e |

that is:



Prespacetime Journal | January 2010 | Vol. 1 ¢l8quPage 77-146 96
Hu, H &Wu, M. Prespacetime Model of Elementary Particles, Foarces & Consciousness

Eg,=(m+iolp)y,) or (idyw,=my +ally, (3.85)
Eg, =(m-iop). 0.4, = my, - My,

Alternatively, prespacetime creates, sustains angses evolution of a free plane-wave

fermion in another form as follows:
0=0e" = 0e° = Loe—iM HM (Ez . pz)e-ip’*xmip“xu -

(De{'; cJroe( 5 ol 0 OPD(IJ*

. —ipHx H —ipHx
(E OHO _m} 0 dpYaet | [ B omoipfact i,
0 E){-m o) \ip] O qe—ip/‘xﬂ -m+ilp| E -ipHx,,

ae
E -mriop) pe” ¥ =Ly, Ly )% =L, 0=0
N —m+i0$ E Ae—ipﬂxﬂ M.,e M i wi M
_inH
E -Q)Ae" *|_ We) _ (3.86)
- [_QD E j Ae_ipﬂx“ - (LM,e LM i {l/li j =Lyy= 0

Prespacetime creates, sustains and causes evohftianlinear plane-wave photon as
follows:
E? —ipHx,, +ipHx

1= eh — eiO :1ei0 — Le—il\/l +iM — —

p
(3.87)
-1 -1
ST
P\ E
E ~ipHxy _ﬂ ~ipHx, E e—ip'”x'u _ﬂe—ip”x# -0

- E -l E
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E _‘p‘ ae,+e_ipyX’u :(L L we'+ =Ly¢ =0
- _‘p‘ E _ip'ux,u M.e M i wl _ M

g _¢€ ,
( E _Smj EOe,+e_iP/JX,u _ (|_ L {weﬁ] ~L w _o
-slp E |BO -e—ip:uxy M.e M. wi’_ M ¥ photon

Alternatively, prespacetime creates, sustains andes evolution of the linear plane-wave
photon as follows:

0 — Oeh — OeiO — Loe—iM +iM — (EZ _pZ)e—ip'uXﬂHp'uX/_, — (388)

_ . . -1
ped & ©)epef ° P (e_'pﬂX"J(e_'pﬂxﬂj -
0 E -pl O
(580 Bfress s 2
O E _‘p‘ 0 ai’_e_ipuxiu _‘p‘ E ai,_e_ipluxlu

—ipHx
E -sip)Eg.e P u _ 1/
- ( J oe _(LM,e LM ,i{ J: I-er[/photon:O

- _ipH :
sp E By, e ip"x,, Y -

This photon wave function can be written as:

_ l//e,+ _ E _ EOe_i(M_k&) _ EO —i(at-kX) (389)
wphoton_L//i‘_J_(iBj_[iBoe-i(wt—ka) - |BO e

After the substitutionsg _, iat andp - —i[J, we have from the last expression in

0, iSIOYE)_, (09E=0xB (3.90)
ism i, \iB)  (0,B=-OxE

where we have used the relationst(-il)=Oxto derive the latter equations which

(3.87):

together withJ[E=0 and (OJ[B =0 are the Maxwell equations in the source-free
vacuum.

Prespacetime creates a neutrino in Dirac formyaespacetime does, by replacing the last
step of expression (3.87) with the following:
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—ipﬂx
E -op)a.e “|_ Vot _ (391
- _ E R (LM,e L i v | Ly@ =0
cp 3 e prxy i—
Prespacetime creates, sustains and causes evotdtedinear plane-wave antiphoton as

follows:

2 .
1= =0 =140 = g M*M = Eze-lp”xﬂ+lp”Xy _

p
(3.92)
-1 -1
e
-pI\ E
E +ipHx, :ﬂ +ipHx R £e+ip'uxy _ﬂeﬂp”xy -0
P F P F

E _‘p‘ we— $e—
N =L L., . " |=L =0
[‘p E J[‘/’H] (b M")(wiﬁj h

+ipHx
E -sp)iB, e’ * Pe.-
- ( E j - =(Lye Ly ,i{ " 1= Lu %antiphoton =0

—_ +i /JX .
s@ E0|’+e P H wl,+

This antiphoton wave function can also be written a

) (B (iBoe@™*®) (iB,)
l/jantiphoton: w = = ’ i (at—kX) = ° e'(““kﬂ) (3-93)
l/ji,+ E Eoe E0

Prespacetime creates an antineutrino in Dirac farrespacetime does, by replacing the
last step of expression (3.93) with the following:

E -op)a,e” * (L. L Yor || yeo G99
- -sp E ai+e+ip:uxﬂ T \"Me M wi,+ =Llwy=

Prespacetime creates, sustains and causes evobifti@hiral plane-wave photons as
follows:
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0=0e"=0e° = Loe—iM +HM (EZ _pz)e—ipﬂxmipl’xy = (3.95)
_ . . -1
De E 0 +De p O [e_'pﬂxﬂ j(e—lp'ux'uj o
0 E 0 |p
~ipHx —-ipHx
(6 3 e sl
0 E 0 |p ai’re—iplux'u 0 E+p| ai’re-ipuxﬂ
_ipH
E-s 0 P
—’( P J&'Ie.p :(LMe LMi)[we’lJ:LMwZO
0 E+sp A re_'p Xy ’ Wik
that is, ¢e| and ¢i . are decoupled from each other and satisfy theviatlg equations
respectively:
(E-siply,, =0) or (04, +sl0y, =0 (3.96)
(E+spl, =0 oy, —sy, =0

which have the following respective solutions:
v~ Y.\ (E+iBY [l|E, +iB, g™ (3.97)
) E-iB) ([, -iBy g™

Both 94, +s[y,, =0 and o —slOyw . =0 produce the Maxwell equation in

the source-free vacuum as shown in the second ssipreof (3.90).

Prespacetime creates neutrinos in Weyl (chiraingrif prespacetime does, by replacing
the last step of expression (3.95) with the follogvi

-ipHx
_)(E—Jm 0 jAa,.e Z (L, LMJ)(%JJ:LW:O (3.98)

0 E+olp A re—ip'uxﬂ Wi,
that is, ¢e| and ¢i . are decoupled from each other and satisfy theviatlg equations
respectively:
(E -0 [p)we,l =0 or at$e,| +o [Dwe,l =0 (399)
(E+6m)¢i,r :0 atwi,r_cm]l//i,r :O

Prespacetime likely creates and sustains timelest(taneous) external and internal wave
functions (timeless graviton) of a massn Dirac form as follows:
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2

1= =0 =160 = @ MM = _T e MM —
P (3.100)
[—fnj(‘loj'l(e-iM o )
~[pA+m
;me_iM = ﬂ e_iM R ;me_iM - ﬂ e_iM =0
-|pl tm - P tm

-m —ip} gpee™ _( j Vool
B [_p +mj{gD’ie_iM B LM ,e LM i Vo, =LuVp =0
We will determine the form of imaginary contévitin expression (3.100) later.

Alternatively, prespacetime likely creates and @usttimeless (instantaneous) external and
internal wave functions (timeless graviton) of assrain Dirac form as follows:

_ h _ i0 _ —-iM+M  _ —iM +iM  _
0=0e" =06 = Le™*™ = (m?-p2)e™*M = (3.101)

ooy el e ke -
(3 w5 DN )

Similarly, prespacetime likely creates and sustéimeless (instantaneous) external and

internal wave functions (timeless graviton) of assrain Weyl (chiral) form as follows:

h i0 i0 —iM +iM - —iM +iM
l=e' =e " =le"=Le =——¢€ =

S

ﬂe_w‘ :;me_iM = ﬂe_w‘ _;me_iM :O
-m *p -m  +p

—pl -m)gwee™ ) _ Ve | _ _
q(_m +p| gw,ie_iM _(LM'e s A\ = b =0

Again, we will determine the form of the imaginagntentM in expression (3.102) later.

(3.102)
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Alternatively, prespacetime likely creates and @usttimeless (instantaneous) external and
internal wave functions (timeless graviton) of assrain Weyl (chiral) form as follows:

0=0e" = 0el® = Loe—iM M _ (mz _p2)e—iM M _

(De{_op +0pJ+De{—?n o B( Je )" -
(3 S T (5 e )-e

Prespacetime likely creates and sustains spac@dpase/distance independent) external
and internal wave functions of a mas$n Dirac form as follows:

0=0e" = 0e = Loe—iM +HM (Ez_mz)e—imt+imt _

(Det[E Oj+ Det(_rn 0 D(e‘imt Je'm )" -

0 E 0 +m
E 0)(-m 0 Upe ™| _(E-m 0 Y gpe™ 0
0 E)LO +m)|g,e™ 0 E+m) gp,e™

Similarly, prespacetime likely creates and sustaipaceless (space/distance independent)
external and internal wave functions of a masa Weyl (chiral) form as follows:

(3.103)

(3.104)

L E2
1:eh :eOZleOZLe iM +iM :726|mt+|mt —

S

(3.105)

—€
E
E _ —imt V.
- (_ mj gW,ee_imt - (LM,e LM ; {Vw,e] - L V =0
m E ) gy;€ Wi

Alternatively, prespacetime likely creates and a&@ust spaceless (space/distance
independent) external and internal wave functioha onassm in Weyl (chiral) form as
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follows:

0=0e" = 0e° = LOe—iM +HM (Ez_mz)e—imt+imt _

[De{_OE +0Ej+De{_?n ‘m](e_imt)(e_imt)-l )
(5 5 T a)<( 5, om0

Prespacetime likely creates, sustains and causdstien of a spatially self-confined entity

(3.106)

such as a proton through imaginary momerpfmiownward self-reference such that

m*>E? in Dirac form as follows:

2_ 2 .
1=eh = =160 = [ MM = E“-m e+lp”><y-lp”><y _

p?
| (3.107)
_1 —l
ST
E-m oty o TPl vty | E-M oty P ot
—Ipi/ E+m -Ipil E+m
E-m —‘pi‘ Se_e+iEt o (3.108)
B (—p- E+mJ(§’ etiEt - (LM'e L, éy_e+ =Lyy =0

After spinization of expression (3.108), we have:

_ gy +HEt
T T o e 00

_o'$l E+m S’+e+iEt

1,+

As discussed later, it is likely that expressiorl(8) governs the confinement structure of
the unspinized proton in Dirac form through imagynaomentunp, and, on the other

hand, expression (3.109) governs the confinemeumttste of spinized proton through.

Alternatively, prespacetime likely creates, sustasmd causes evolution of the spatially
self-confined entity such as a proton in Dirac fasfollows:
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0=06" =06 = Lg" ™ = (E2 - m? —p?2)e™ "% = (3.110)
E O - ~IFi +ipHx +ipHx 1
De + Det( m OJ+De 0 P [e P ”J[e P ”J =
0 E 0 m -pil O
E 0),(-m 0) (0 i) s ) _(E-m -lp|\s._e"™") _ 0
0 E 0 m _‘pi‘ 0 S’+e+iEt _‘pi‘ E+m S’+e+iEt
E-m -p;| | s,_e™ Yoe
_ T 1=(L L, : =L =0
(_pi E+m $,+e+lEt ( M.e M i wD,i MwD
E-m -0l | S,e™ Upe
- o = lwe Lui) ¢ |=L =0
(_Gﬁi E+mj(sy+e+lEt] ( M.,e M i {wD,i MwD
Thus, an unspinized and spinized antiproton in ®iceam may be respectively governed as

follows:
E-m -p,| \s..e™ 7 3.111
( | IJ[ R :(LM,e Ly o = Ly@p =0 ( )

_‘pi‘ E+m S,_e [//D’i
E-m -olp, | S..e™™)_ Yoo ) 811

Similarly, prespacetime likely creates, sustaingl arauses evolution of a spatially
self-confined entity such as a proton through imagy momentunp, (downward
self-reference) in Weyl (chiral) form as follows:

2 2
+ipH x,~ipHx, — E —P; e+ip/1x'u—ip'ux'u —
2

1=¢e"=€°=1°=(L),e

m (3.113)
4 )
E- ‘pl‘ -m (e+ip'ux'u j(eﬂp'ux#j ! R
-m | E+|p|
E - ‘pl‘ e+ip:uxﬂ — -Mm +ip'uX'uM R E - ‘pl‘ +ip'ux/1 .~ m e+ipluxﬂ _ O
-m E +|pi| -m E +p|
E—\pi\ -m Se’re+iEt _ Per | _ _ (3.114)
- ( -m E+\pi\ §,|e+iEt - (LM,e LM i v ,| - LMw =0

After spinization of expression (3.114), we have:
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— - +Et
h (E i . j(se’re J: (LM,e L {i&rJ =Lyy =0 (3.115)

-m  E+elp, | 5™ i

It is likely that expression (3.114) governs theisture of the unspinized proton in Weyl
form and expression (3.115) governs the structtispioized proton in Weyl form.

Alternatively, prespacetime likely creates, sustaand causes evolution of a spatially
self-confined entity such as a proton in Weyl (abiform as follows:

0=0e"=0e°=L,e"™ = (E2 -m? - p?)e+"°”xﬂ“p” W — (3.116)

—n. — . . -1
De =0 +De P O +De o -m (eﬂpﬂx“)(eﬂpﬂxﬂJ -
0 E 0 +p, -m 0
E 0\ (-dp| 0 (0 -ms,e™|_(Edp| -m s e™
+ + = =0
0o E)L 0 +pl)(-m 0)]g,e™ -m  E+p]) 5™

Znl - HEL
) [E Pl -m j(se,re J=(LM,e Lm,i)@e’r}l-ww (3.117)

-m  E+p| | 5,&™ i)
E-ep, -m ) S,e™)_ Yer | _ _ (3.118)
_’( -m E"'G@J[SJGHHJ_(LME LMJ{‘//LJ—LM(’U_O

Thus, an unspinized and spinized antiproton in Vigyh may be respectively governed as
follows:

—In. - —iEt
[E p| -m ][SeJe_i J:(LM,e LM,i)[we"J=LMl//=0 (3.119)

—m E+‘pi‘ S:€ & 414 I
E-olp; -m e Le, 3.120
( -m E+olp, J(zelle—iEtJ:(LM,e L i {w :j: LM¢:0 ( )

3.4 Scientific Genesis of Composite Entities

Then, prespacetime may create, sustain and cawdeatiem of a neutron in Dirac form
which is comprised of an unspinized proton:

E-ep-m -|p,—€A||s,_e™ “o (3.121)
pi-eAl E-eprm)s. &™) 7]

and a spinized electron:
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E+ep-V-m -ollp+eA) | S,.e™ “o (3.122)
~ollp+eA) E+ep-V+m) S _e™ | )
as follows:

1= e" = d%° = 161916/ = (Le—iM +iM )p (Le—iM +iM )e (3.123)

_(Ez—m2 e+ip/‘x#—ip”x# E?-m? e—ip'”x#+ip”x#j _
= 5 5 =
Pi oL P

(SIS )

p

e

R (E—meﬂp”xﬂ _ —\pi\ e+ip#xﬂj (E—me—ip”xﬂ _ —\p\ e—ip/ux,uj
p e

-Ipi ~E+m P ~E+m

~ (E—meﬂp”xﬂ _ _‘pi‘ e+ipﬂx,u =0 (E_me_ipﬂxﬂ _ﬂe_ipﬂxﬂ = 0)
- E+m P P E+m e

E-m —p|) s e™ ol [[E-m - \('s..e™ o
- _‘Pi‘ E+m §,+e+iEt - p _‘p‘ E+m S,—e_iEt - .

E-eg-m -|p; _GAJ(Se"eHEtJ—O]
p

-lpi-eA| E-eptm) s ™

-olfp+eA) E+ep-V+m) S _e™

E+ep-V-m -agllp+eA) j(se&e"a J_OJ
€/n

In expressions (3.121), (3.122) and (3'1€3))r3' ( )e and( )nindicate proton, electron
and neutron respectively. Further, unspinized prdtas charge e, electron has charge —e,
(Au - (ga,A))panO(A” = (o, A))e are the electromagnetic potentials acting on umizgdl
proton and tightly bound spinized electron respetyi an((\/)eis a binding potential from

the unspinized proton acting on the spinized adectrausing tight binding as discussed
later.
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If (Aﬂ - (@A))pis negligible due to the fast motion of the tightlyund spinized electron,

we have from the last expression in (3.123):

E_m _‘pl‘ Se’_e+iEt _0

_‘pi‘ E+m s +e+iEt - (3.124)
' p

E+ep-V-m -ol{p+eA) j(se’+e‘iEt J_O]
€/n

-olfp+eA) E+ep-V+m) S _e™

Experimental data on charge distribution grf@ctor of neutron seem to support a neutron
comprising of an unspinized proton and a tightlyr spinized electron.

The Weyl (chiral) form of the last expression in1&3) and expression (3.124) are
respectively as follows:

-eppi-eAl  -m (5 &™) (3.125)
-m _ew‘pi _eA‘ $‘| e+|Et ;

I el K

-m E+ep-V+ollp+eA) ) § e™

E-pi|  -m )s,e™)_ (3.126)
-m  E+p|) s oHiEt =0 '
i | p

P 82

-m E+ep-V+ollp+eA) ) § e™

Then, prespacetime may create, sustain and caoéiem of a hydrogen atom comprising
of a spinized proton:

(( E-eg-m _G[Cbi_%)J(Se'_eﬂEtJ: OJ (3.127)

_G[Cbi_eA) E-eg+m Si,+e+iEt

and a spinized electron:

E+eg-m -olfp+eA)|S,.e™ ) 0 (3.128)
-olfp+eA) E+eprm | § _e™ ]
in Dirac form as follows:
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1=¢" =d%° =1e°16° = (Le—iM +M )p(Le—iM +M )e

2 2 . .
E“—m e+|p'”x#—|p'ux#

p?

|

-Ipi]

(&l

_1 -
e+ip/’xlu e+ip/’xﬂ !
E+m

E?-m?
p p’

5

e_ipﬂxﬂﬂpﬂxﬂ j =

e
s ANM
E+m

—ipHx

p
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(3.129)

)

~ (E—meﬂp#x’u _ _‘pi‘ e+ip#xu E-m_-ip#x, _ _‘p‘ e‘ipﬂx,uj
p/ E+m oL Pl E+m e
~ (E—m +ip'uX/J B _‘pi‘ e+iprux’u =0 E-m —ipruxy _ _‘p‘ e—ip:qu — Oj
-pi| E+m p P E+m e

E-m —pi| |5
| Etm)s.e™
E-eg—m

[(—ctcpi —eA)

E+eg—m

((—oxpwx)

]:

-|p|

o) (5

—c({p, _eA)j(S&_eﬂEt}

E-eg+m S,+e+iEt -

)
M)

E+eptm )| § _e™

—OECP+8A)j(Se,+e"Et

5.6

E+m}[ S ,_e—iEt

),

h

In expressions (3.127), (3.128) and (3.1@%@, ( )e and( )hindicate proton, electron

and hydrogen atom respectively. Again, proton Hesge e, electron has charge —e, and
(A/f = (o, A))p ano(A/f = (@, A))e are the electromagnetic potentials acting on zpthi

proton and spinized electron respectively.

Again, if (A/f = (@, A))pis negligible due to fast motion of the orbitingrsped electron,

we have from the last expression in (3.129):
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[E-m -Gﬁhj(se,-e”a :o] (1.130)
_Gmi E+m S’+e+'Et ) .

( E+eg-m -aol{p+eA) (Se,+e“5t):0]

-olfp+eA) E+eptm )| S _e™

h

The Weyl (chiral) form of the last expression in1@) and expression (3.130) are
respectively as follows:

E-ep-ollp, —€eA) -m j( S, e+iEtJ

-m E-ep+ol(p,—eA) S,IeﬂEt :OJp (3130)

E+eg-al(p+eA) -m S e’
= |=0
AR oty

E_omi -m Se,reHEt _O
( -m E+U$ij S’|e+iEt = : (3.132)

(E+e¢—o[(p+eA) “m J(SeeJ J

-m E+eptallp+eA) | § ™ |

4. METAMORPHOUS PRESPACETIME VIEW

4.1. Metamorphoses & the Essence of Spin

The preceding sections make it clear that the gart’ of prespacetime can take many
different forms as different primordial entities danfurther, can have different
manifestations as different wave functions andield$ in different contexts even as a
single primordial entity. For example, the wavedtions of an electron can take the Dirac,
Weyl, quaternion or determinant form respectivelydifferent contexts depending on the
questions one asks and the answer one seeks. Howe@nswer one gets is determined
by the free will of prespacetime commonly termedtlas measurement problem and is
understood currently as the randomness of NatuneaRother example, depending on the
context, the manifestations of an entity such aslactron can take the form of a bi-spinor
(ve, wi)" in spinized self-interaction and bi-vectdg, (iB)" or electromagnetic potential
A’=(¢, A) in electromagnetic interactions. Further, themen§ are self-contained through
their respective self-referential Matrix Law.
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Now, if we ask the question how prespacetime cseatdree fermion, we have shown
several versions of it. If we ask the question lamentity participates in weak interaction,
the answer is: through fermionic spinization andpinization. If we ask the question how
an entity participates in the strong interactiohe tanswer is: imaginary momentum
(downward self-reference). If we ask the questi@mw han entity participates in an
electromagnetic interaction, the answer is: throbgkonic spinization and unspinization.
If we ask the question, how an entity participatea gravitational interaction, the answer
is: through a timeless, spaceless and/or massigesnal and internal wave function in
prespacetime.

Further, this work also makes it clear that priniardelf-referential spin in prespacetime is
hierarchical and that it is the cause of primordiatinctions for creating the self-referential

entities in the dual world. There are several lew#l spin: (1) spin in the power level in

prespacetime making primordial external and intepkese distinctions of external and

internal wave functions; (2) spin of the prespanetion the ground level making

primordial external and internal wave functions ethaccompanies the primordial phase
distinctions; (3) self-referential mixing of theaave functions through Matrix Law before

spatial spinization (energy/time spin); (4) uncamnfg spatial spin through spatial

spinization (electromagnetic and weak interactiéor) creating bosonic and fermionic

entities; and (5) confining spatial spin (strongeractions) creating the appearance of
quarks through imaginary momentum (downward sd#rence).

4.2. The Determinant View & the Meaning of Klein-Gadon Equation

In the determinant view, the Matrix Law collapse®iKlein-Gordon form as shown in § 3
but so far we have not defined the form of the wiawetion as a result of the said collapse.
Here, we propose that the external and internalewfanctions (objects) form a special

product state¢/e¢/iD with ¢” containing the hidden variables, quantum potentiis

self-gravity as shown belowisa versa

From the following equations for unspinized freertigle in Dirac and Weyl form

respectively:
E-m  —p| {(@e- ) _ _ (4.1)
_‘p‘ E+m}[l/li’_j =Ly¢p =0

and
E-p| —-m Y& _ _ (4.2)
g oo =0

we respectively obtained the following equationgha determinant view (Klein Gordon
form):
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(Detly, W 4" = (E? - m? -p?Jy, .4 =0 (4.3)
(2 -m* -p?lg. =0

- ol =0

and
(DetLM Wejwi?r = (E2 -p°- mzplejl//i?r =0 (4.4)
E*-p”- mz)we,l =0
A

By way of an example, equation (4.1) has the folhgwplane-wave solution:

W, =a, "= (4.5)
we_ — 31 e—l Et-pR)
from which we have:
Y- = o, &) (o) 4.

where

(4.7)

[(Et-pD()e =¢ej
- (Et -p D()i =4
are respectively the external and internal phasthendeterminant view. The variables in
¢i[,_ play the roles of hidden variables ;ge& which would be annihilated, iWi[,— were

allowed to merged wi@ﬁ. Indeed, if relativistic mass in the external wdueaction

¢e+ is considered to be inertial mass, then the xesdit mass in the conjugate internal

wave function (ﬂi[_ plays the role of gravitational mass. We will diss quantum

potential later.

Similarly, from the following equations for spinzdree fermion in Dirac and Weyl form

respectively:
E-m —op | @+ _ (4.8)
[—c@ E+mJ(1//i,—] ~twy =0

E-elp -m (@) _ _ (4.9)
( -m E+6$J[l/li,rj ~hud 0

and
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whereyp=(We .+ vi-) =(w1,w2, wa wa)" andyw=(we,, wir) =(d1, d2, ¢3, ¢)', we respectively

obtained following equations in the determinantw{&lein Gordon form):

(Deta—LM )we,J//E— = (E2 -m’ - p2)| 2‘//e,+‘//i?— =0 (4.10)
(E2-m®-p2ly, =0
(E2-m?-p2ly, =0
(Ez_mz_pz 3D=o
(E2-m*-p*)pi=0

and
(Det, Ly, )[ﬂelwi?r :( _mz)lzl//eJ‘//Er =0 (4.11)
-p>-m’ 0
-p*-mt)g =0
(E2 p? -m’)g =0
(E2-p?-m2)yy' =0

In the presence of electromagnetic poteritak (¢ A), we have from equations (4.1) and

(4.2) the following equations:

E-ep-m —p-eA (Y. _ B (4.12)
SIA SNl LT
and
- - -m e 4.13
[ -m _ ] j(wllj: LML/IW =0 ( )

from which we respectively obtained the followinguations in the determinant view
(Klein Gordon form):

(Detly, i = (E-eg)” - m? - (p-eA) ... =0 (4.14)
(E-eq) -t - (p-en) )y, =0
(E-eg) -t - (p-eA)Jy” =0
and
(DetL,, Wi, ¢ = ((E - ep) - (p-eA) ~m? +ap- ﬁa)ﬂelw.,—o (4.15)
(E-eq)* - (p-eA)’ ~m* +apB - pa ) =0
Y -m?+aB-Baly =0

eA
(E-eg)’ - (p-eA
eA

whereg = E—-e¢ and g = E After spinization of equations (4.12) and (4.18%

p-
have:
(E—e{p—m -cl(p- )j Yo " (4.16)
~ol(p-eA) E-ep+m t/l,,_ Luéo =

and
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(E—ego—c[(p-eA) -m j{lﬂm (4.17)

=L =0
-m  E-eprollp-eh) wJ el
from which we respectively obtained the followinguations in the determinant view
(Klein Gordon form):

(Det,Ly W4 =((E - e ~m? - (p-eA)? +eo Bl ... =0)  (4.18)
(E-eg)’ -m’ - (p-eA)’ +es [B)l i, =0
(E-eq)’ -’ - (p-eA)’ +ec Bl i =

and
(Det, Ly W, @ = ((E ep)’ - (p-eA)? - m* + eo [B-iec EIE) zz/jejzpfr =0) (4.19)
(E-eg)’ - (p-eA)* -m’ +ec [B-ied [E)l 4., =
(E-eg)’ - (p-eA)* -m’ +ec (B-ied [E)l 4. =0

In equations (4.16) and (4.17), the coupling& @nd/orB with spine are either implicit or
hidden. These interactions are due to self-refexeNatrix Law Ly which causes mixing
of the external and internal wave functions. Howgeve the determinant view, these
interactions are made explicit as shown in equat{dril8) and (4.19) respectively.

4.3. The Meaning of Schrodinger Equation & QuantunPotential

It can be shown that the following Schrodinger Hopum is the non-relativistic
approximation of equation (4.3) or (4.4):
0, = H(//———D(// (4.20)

where {f/ = [ﬂRe +i [ﬂlm. Equation (4.20) can be written as two coupledaéquos:

( 0re = HY\, j or (at B Hj(‘/jRej -0 (4.21)
0l = ~Hpg,e H 0, \¢,

The above equation describes the non-relativigit:reference of the wave components

l//Reandl//lm due to spini. If we designatH/Reas external object{/,,is the internal

object. It is the non-relativistic approximation thfe determinant view of an unspinized
particle (Klein-Gordon form) with self-referentiahteraction reduced to spin and
contained in the wave function from which the quamipotentialQ can be extracted.

For example, in the case:

o _ i(Et-p) i(Et-pX) — —iS Lt
l//e,+(//i,— - + P a1 e P ‘//_/EI e-HZ (4.22)

wherea + anda - arereal,( contains the hidden variables and:
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p=a,.a._
(Et-px),

(4.23)
S
¢=(Et-px)

p

p i

2

E, =2
2m

we can derive the following quantum potential (dstaill be given elsewhere):

1 2 4.24
Q= (0ey=[-2 | =€) (29
which originates from spinin:

[//i[,— — ai’_ei(Et—p[x) ~ ai’_e+imte+iZ (4.25)
Q would negate the non-relativistic kinetic enerdytlee external wave function if the
external wave function and the conjugate interraevfunction would merge.

Further, it can be shown that the Pauli Equatiothés non-relativistic approximation of
equation (4.18) which is the determinant view deamion in an electromagnetic field in

Dirac form:
() (1 _im_aa)2_ © ¢
|at(¢2j_(%( i0-eA) —ch[IB+eqoj(¢2J (4.24)

It contain non-relativistic self-reference due tothb spini and ¢ and will be treated

elsewhere in detail when and if time permits.
4.4 The Third State of Matter

Traditionally, a scalar (spinless) particle is piagd to be described by the Klein-Gordon
equation and is classified as a boson. Howevethis work we have suggested that
Kein-Gordon equation is a determinant view of arfien, boson or an unspinized entity
(spinlesson) in which the external and internal evéunctions (objects) form a special

product statel//el/ji[ with ¢iDas the origin of hidden variable, quantum potestial

self-gravity. The unspinized entity (spinlessonhé&sther a boson nor a fermion but may be
classified as a third state of matter describedheyunspinized equation in Dirac or Weyl
(chiral) form, for example:

-m - -ipHx 4.25
(E m ‘p‘ J ae"'e . = (L|\/|,e LM i ){l//e,+] = LMl// =0 ( )

Pl Erm) L ¥ -
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ZinH
E-p| -m e H We, (4.26)
{ -m E+pj - -ipHx - (LM‘e b {‘/’i rlj ~tu¥ =0

a.e

The hadronized versions of the above equationshiclwthe momentum is imaginary are
respectively as follows:

—m —n. —iEt
[E m p.j[se,+e J:(LM,e LM,i)[we'*]:LMw:o (4.27)

-pi| E+m)s_e™ v -
E-p|] -m g Bt 1/ 4.28
[ -m | E+pJ(:e'le—iEtJ:(LM,e L ,i{w_ :J: Lyy =0 (4.28)

The third state of matter may not be subject tostiagistical behavior of either bosons or
fermions. The wave functions of a fermion and bosoe respectively a bispinor and

bi-vector but that of the third state (spinlessigrijvo-component complex scalar field. The
third state of matter is the precursor of both fiemt and bosonic matters/fields before

fermionic or bosonic spinization. Thus, we sugdkat it steps into the shoes played by the
Higgs field in the standard model which so far hasbeen found. Further, in this scenario,
mass is created by the self-referential spin (imatgon) of prespacetime.

5. WEAK INTERACTION

Weak interaction is an expressive process (emissiomadiation) through fermionic
spinization with or without intermediary bosonicirspation and the associated reverse
process (capture or absorption). There are twoilpleskinds of mechanisms at play. One
kind is the direct fermionic spinization of an umsped massive particle as shown in § 3:

P =./p? = /-Det(cp) - 0P (5.1)

that is, for example:

E-m —p| \ ¢ _o_ [ETM —aBY¥e)_, (5.2)
-p E+mly ~op E+m\y

and the following reverse process:

op - [-DeioP) =:p =p 53)

that is, for example:

E-m -oB)¢e)_, [(E-m -l Y¢e)_, (5.4)
-op E+m)\ -pl E+m\ ¢,

Processes (5.1) and (5.3) only conserve spin irdtia¢ world as a whole. If they hold in
reality, neutrino may not be needed in the weakratdtion as currently understood or
assumed.
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Accordingly, beta decay of a neutron may involve $ipinizing process (5.1) during which
an unspinized proton (or electron) gains its spthahd a bound spinized electron becomes
free as follows:

(1) Spinless Protona> Spinized Protor~ Release of Bound Electron; or
(2) Spinless Electron> Spinized Electron~ Release of Spinized Electron.

Process (1) seems in closer agreement with expetainéata ong-factor and charge
density of neutron. There is no exchange partimélved in process (1) or (2). In neutron
synthesis from proton and electron, if it existse treverse process (5.3) occurs during
which a spinized proton (or electron) loses its1smd free electron becomes tightly bound
to proton.

We suggest that the following equation governs frespinized particles having mass
and electric charge respectively but spinless, that is, they are pike-particles or pion

particles 77* themselves (their combination generates

(E—m “p we}o or ((E—m)we:pwij (5.5)

-p| E+m] ¢, (E+my; =|p,
After spinization through (5.1), we arrive at Diraguation:
(E—m -olp l//ejzo or [(E -miy,=a [pwij (5.6)
—olp E+m| ¢, (E+my; =0 py.

: H . : . .
Assuming a plane wavgy  =e P™Xu exists for equation (5.5), we obtain the following

solution for said equationvt -like plane-wave solution):

-ip#x,, 1 .
1/ E+m e =ipHxy (5.7)
v )=\ 2 | Bl e, | =N IPL e
= E+me E+m

where N is a normalization factor and where we hatilezed the following relation for an
energy eigenstate:
_ _ P
(E+ m)¢i,— - ‘p‘l/le,+ - wi,— - ‘ ‘ we,+

E+m

(5.8)

After spinization of solution (5.7):
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0
1 10 01 (5.9)
pl |~]| 0 1|=| P PPy
E+m clp E+m E+m
E+m px+|py _pz

E+m E+m
we arrive at the free plane-wave electron solutwrDirac equation (5.6):

1 0
T 0 and L 1 (5.10)
[we,+]: E+m Pz e—ip'uxy (we,+j:\/m Px 1Py e_ip’ux,u
Wi _ 2E | E+m Wi - 2E | E+m
px+|py O
E+m E+m

In the above solutions for external spin up and mogspectively, the external spin 1/2 is
balanced by the internal spin components which begeemed as antineutrino such that
the total spin in the dual world is still conservedzero. Therefore, it seems that external
spin up or down can be created without the neelsgfparate antineutrino in beta decay, if
any excessive energ&E and or momenturm\p are allowed to cancel each other in
prespacetime:

e—i(AEt—ApB) ' ' _ _
[e_i(AEt_Ap&)j . e—|(AEt—Ap5t)e+|(AEt—Apm)t - e—|(AEt—Ap&)+|(AEt—Ap&) e’ =1 (5.11)

Further, if prespacetime allows the following basospinization of massive spinless
particle (e.g., as unstable particle with very shite-time):

p|=+/p? = /~(Det(sp+I5)-Def(l,)) - s[p (5.12)
that is, for example:
[E—m ~Ip| J[ JZOH{E—m —sm]{wejzo (5.13)
o E+m)y -Sp E+m)y,

and/or

p|=1/p? = /(Det(sip+I;)-Det(l,)) - sp - (cph+(cp). (514

that is, for example:

E-m -p )¢, 20 E-m -SPp )¢, -0 (5.15)
Pl E+rmA\ ¢ -Sp E+m\y,
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(55 SRl 2Ll

during which transitory states known as vector bes®, W' and/or 72 appear and
disappear, we have from expression (5.14) the sekond of weak interactions. We point
out here that only process (5.14) mediates weakantions since in process (5.12) vector
bosons W, W* and/or 2 are just transitory states that do not decayfeentmions.

The spinized equation in expression (5.13) fore@ fmassive spin 1 particle may take the
following Dirac form:

E-m -Sp ¢/e,+ _ we,+ _ E _ — (5.16)
(-S@ EmJ(wi,_J_LM(wi,_J_LM(iB)_LMw_O

or
E-m -S - iB
( @j V| 2y [ =|—M( j=LMl//=0 (5.17)
-Sp E+rm\ ¢, i . E
After calculating the determinant:
E-m -slp (5.18)
De =(E-m)(E+m)—-(-sp)(-s '
50 5P )= (em(Esm) - (sp)-sp
We obtain the following:
2
Py pxloy Py Py (5.19)
pet/ - T PIo(€2-p2-mi )i~ pyp, P2 by
-slp E+m 3 [Ty’ x Ty Ty'z
PP, pzpy pg

=(E2—p2—m2jl3—MT

As mentioned in § 3, the last teivy in expression (5.19) makes fundamental relatignshi

2

E2 -p<-m’ =0 not to hold in the determinant view (5.18) unléss action ofVi; on

the external and internal components of the wawetfan produces null result, that is:

X

M. E, |=(p,+ P, +p,)PLE=0 (5.20)

m m m

4
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and

X

I\/IT y :(px+py+pz)P|:B:0 (521)

W W @

z

Thus, if prespacetime allows these violations testeiransitorily, equations (5.16) and
(5.17) may describe free vector bosons ald W respectively; their combination then
describes free vector bosor? Znd Mr may be deemed as transitory mass (or mass
operator).

In contrast to processes (1) and (2), vector boswnand W' or the like mediate the
spinization of spinless proton or electron respetyias follows:

(3) Spinless Protor> Spinized Vector Boson W— Spinized Proton + Spinized
2" Fermion— Release of Bound Electron + Spinizéd Rermion; and

(4) Spinless Electror»> Spinized Vector BosolW — Spinized Electron + Spinized
2" Fermion— Release of Spinized Electron + Spiniz84ermion.

It is hoped that the metamorphous forms of Matiaxvlin 8§ 3, their further metamorphoses
and the corresponding wave functions that these @overn will be able to accommodate
all known particles in the particle zoo.

Very importantly, there may be no parity violatiansveak interactions such as beta decay
as the apparent parity violation in the experimeraty simply be explained as a spin
polarization effect in which the spin polarizatimfluences the dynamics and directions of
the emitted electron in an external magnetic fiédltho, there may be no need for Higgs
boson to generate mass since mass is generatedfgferential spin at the power level of
prespacetime, so the primordial particle of prespae is simply 1=°=¢""™ ..

6. ELECTROMAGNETIC INTERACTION

Electromagnetic interaction is an expressive pmcgadiation or emission) through
bosonic spinization of a massless and spinlessyeatid the associated reverse process
(absorption). There are possibly two kinds of meddras at play. One kind is the direct
bosonic spinization (spinizing radiation):

p =/p? = /~(Det(sp+1,)-Def(l,)) - sp (6.1)

that is, for example:

5Bl P
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and the following reverse process (unspinizing giigm):

sTp - |/-(Det(sip+1)-Del;)) =+/p* =|p (6.3)

that is, for example:

S N i vl

The radiation or absorption of a photon during Eregion of a charged particle may be
direct bosonic spinizing or unspinizing procespeesively:

(1) Bound Spinless & Massless Partiele Bound Spinized Photon> Free Spinized
Photon; and

(2) Free Spinized Photor> Bound Spinized Photor> Bound Spinless & Massless
Particle.

These two processes may also occur in nuclear daodyperhaps in other processes.

. _ipH . . .
Assuming a plane wavgy_, = e P" X1 exists for the spinless and massless particle:

( E -p][we}o or  (E¢.=py, (6.5)
P E g Ey, =|plw,
we obtain the following solution for this equation:
—ipHx 1
. e ~ip# (6.6)
|- 3l B s, [ZN R
wi— 2 Be P Xﬂ —
’ E E

where we have utilized the following relation fon @&nergy eigenstate and N is the
normalization factor :

Eg,_ =|pl¢.. - & =2 Ve (6.7)
After spinization:

—ip, Py
0 z 2

- E E (6.8)
E E E E
iy i

E E

We arrive at the plane-wave solution:
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1 0 0
0 . 0 (6.9)
X 0 0 : 1 _
‘//e,+ :\/I .0 e—ipﬂxﬂ wg+ =\/I ‘ipz e—lp/‘xﬂ lﬂez,+ :\/I |p7y e—lpﬂxy
¢i-) 12| Ip, $i-) V2| g w- | V2| g
£ -O _ipx
E E 0
for the spinized photon equation:
( E —s[pjiwej _o O (E¢.=slpy, (6.10)
—SB E Y, El//i :Sm)we

The second kind of electromagnetic interaction he telease (radiation) or binding
(absorption) of a spinized photon without unspitia

(3) Bound Spinized Photorn> Free Spinized Photon; and

(4) Free Spinized Photor Bound Spinized Photon.

Processes (3) and (4) occur at the openings opacabcavity or waveguide and may also
occur in atomic photon excitation and emission peithaps other processes.

For bosonic spinizatic}p‘ = /p2 - sp: the Maxwell equations in the vacuum (csds1)

are as follows:

E -s)E)_, 0. —OxYEY_, 0,E=0xB
-sp E \iB Ox d, \B) 9,B=-0xE

plE=0 , OE=0 or OE =0 (6.11)
pB=0 Om=0 OB =0
If we calculate the determinant:
pet| = “*P|-ErE-(-sp)(-sp) 612)
-sp E

We obtain the following:
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PE PPy PP, (6.13)
E -sip 2 2) 2 ( 2 2)
D =| E“ - |, — =|E“- I,-M
eg(_s[p - j (E2-p?)iy-| P, P2 pyP, p? )l 3~ M,
PP PPy PS

The last termMy in expression (6.13) makes fundamental reIaticm@? _p2 =(Q not

hold in the determinant view (6.12) unless thearctf Mt on the external and internal
components of the wave function produces null tesihce equations (5.20) and (5.21)
only hold in the source-free region.

At the location of a massive charged particle saglan electron or proton, equations (5.20)
and (5.21) are also violated by the photon. Thathis photon appears to have migsat
the source, thus particle pairs may be createdddision of a photon with a massive
charged particle. In the Maxwell equations, theséations are counter-balanced by adding
source to the equations as discussed below. ThevMb&quations with source are, in turn,
coupled to the Dirac Equation of the fermions sashelectron or proton forming the

Dirac-Maxwell system as further discussed in § Ihtleed, if sourcg” :(p,j)io, we
have instead:
E  -sp)E)_(-ii 0, —OxYE)_(-] 0,E=0xB-j
-sp E \iB 0 Ox o0, \B 0 0,B=-0xE
=— y = or
pE=-ip UE=p OE=p
pB=0 Om=0 OB =0

(6.14)

Importantly, we can also choose to use fermioninization schem|p| =\p? — olp to

describe Maxwell equations. In this case, the Mdkweguation in the vacuum has the

form:
E -olb)olE 0
(-cﬁ) E )(ic[ﬂ%]_ (6.13)
which gives:
d,E=0xB
9,B=-LxE (6.16)
OE=0
Om=0

If sourcej” =(,0,j)# 0, we have:
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E -op)oclE) (-icl
(oo Chea) (%) e
which gives:
0,E=0xB -]
08=-UxE (6.18)
OE=p0
Om=0

Therefore, in the fermionic spinization scheme, lveve in place of the bi-vector wave
function a 4x4 tensor comprising of two bi-spingiastead of the bi-vector itself)
generated by projecting the bi-vector comprise& ahdiB to spine.

Further, we point out here that for a linear photsrelectric fieldE is the external wave
function (external object) and its magnetic fi@8dis the internal wave function (internal
object). These two fields are always self-entangéed their entanglement is their
self-gravity. Therefore, the relation betweEnand B in a propagating electromagnetic
wave is not that change iB inducesB visa versabut that change irE is always
accompanied by changevisa versadue to their entanglement (self-gravity). Thathe
relationship betweek andB are gravitational and instantaneous.

7. STRONG INTERACTION

While weak and electromagnetic interactions araesgive processes involving fermionic
and bosonic spinizations of spinless entities (ke state of matter) and their respective
reverse processes, strong interaction does notviewapinization, that is, strong force is a
confining process. It may be assumed that spindedies in general are unstable and
decay through fermionic or bosonic spinization.drder to achieve confinement of a
nucleon or stability of the nucleus, we suggest #tigong interaction involves imaginary
momentum in the confinement zone as illustratedwoelThere are two types of strong
interactions at play. One is the self-confinemdrd aucleon such as a proton and the other
is the interaction among nucleons such a protoreameutron.

In the Standard Model, a proton is a compositetyestimprised of three quarks confined
by massless gluons and the interaction among tleeons is mediated by mesons
comprised of pairs of a quark and an antiquark twvhict turn interact through gluons.
However, since no free quarks have been obserkietk is good reason to consider other
options. We have suggested in 8§ 3 that the protay be considered as an elementary
particle that accomplishes spatial self-confinemémough downward self-reference
(imaginary momentum).
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Here, we will first derive the condition for prodog spatial self-confinement of the
nucleon and the nuclear potential known as the Yakaotential. The equation for a
massive but spinless entity in Dirac Form is akfos:

e [

Assuming that the wave function has energy eigémdta(that is, the external and internal
wave functions have energy eigenst&di@nd+E respectively in the determinant view), we
can write:

(E-mly, =pl; - (E-me™q(r)=|pe™q() - (-E-ma()=pgl) (/2

. N 7.3
(E+mip = . - E+me“ql)=peal) - at)=—P_gf) T
From expressions (7.2) and (7.3), we can derivéath@wving:
(E?-m?-p?)g(r)=0 or (E2-m?+02)g(r)=0 (7.4)
Equation (7.4) has radial solution as follows:
1 —ir V EZ-m? (7.5)
ry=—e
alr) =,

Then, we have from expression (7.3):

- _ 2 _ 2 '
al)= Py TP L e NER-m 1 e (76)

-E-m _E+m4ﬂr E+m 4

where we have utilized the following (for reasorb®discussed elsewhere):
plalr)= ﬁ:e“rm . m;e-wm (7.7)
T Vi3

The complete radial solution of equation (7.1)daergy eigenstat& in Dirac form is:

o)y [TYET L e — (7.8)
y,r)= Vel =N E+m 4m =N|~ E+ ieﬂEt—irm
) 1 ez 1M [am
viyy g

where N is a normalization factor.

Whenn?>E?, that is, when the momentumBA-n?=p? is imaginary, we have from (7.8):

(t ) ﬁieﬂa—rm . (79)
l//(t,l'): we,— ! =N E+m 4 =N _Iﬁ ieﬂEt—ra
¢ ) 1 el 1 )an

4
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where @ = \/m? - 2 and B =+/(m-E)(E+m)* Now, if we consider the special case of
a timeless, spinless but massive entity in wiitel®, that is, the rest mass is all comprised

of imaginary momentum, , we have from (7.9):

e : (7.10)
— ‘//e 47]'e — —l i —-rm
w(r)—(wJ " 1 _N(lJMe
4mr

Thus, the internal and external wave functions xpression (7.10) have the form of
Yukawa potential and its negative imaginary pro@ttrespectively.

We propose that the interior (confinement zoneamfunspinized nucleon is described by
wave functions similar to expressions (7.9) or @J.And confinement is achieved through

downward self-reference (imaginary momenfym Therefore, in this scenario, the three

colors of the strong force are the three-dimendiomaginary momenturp,. Further,

another implication of this scenario is that in achian quantum universe the timeless
edge or outside of this universe (which is embeddeprespacetime) is connected to or
simply is the timeless inside of the nucleons.

If we assume that the internal wave functigr{which is self-coupled to the external wave
function ye through expression (7.1)) also couples with theereal wave functiorye of
another entity (which is also self-coupled to iteernal wave functiom) as, for example:

2
1 o g (7.11)

=_2 gm
47t Xe r Xe

where-g® is a coupling constant, we can write part of thelear potential of a nucleon as
follows:

-9Yx.=-9°

g9° (7.12)

which is in the form of Yukawa Potential. We shoploint out here that in this work we
shall not try to develop a full Hamiltonian for tvwateracting nucleons.

We now discuss the unspinized and spinized formgrofon. The spinized proton is the
commonly known form of proton and we suggest thatunspinized proton may reside in
the neutron comprised of the unspinized protonasginized electron as illustrated in § 3.
The equations for a free unspinized and spinizedoprin Dirac Form are respectively as
follows:
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E-m —|pi|j(we}o (7.13)
ﬂM E+m | ¢

and
E-m -o p,](l//eJ . (7.14)
_GEi E+m l//|

where p; is imaginary momentum. From the above derivatiwe, may write the wave
function of an unspinized proton with external anternal energy eigenstat& and +E
respectively as follows (by convention, electrors haositive external energyE and
internal energy-E):

_‘p|‘i +Et-ra (715)
wit,r) = Vo lor) _\| E+mam N[ TP L o
’ 7\ N9 1 e 1 Arr
arr

In contrast, an unspinized antiproton with extearal internal energy eigenstaté and-E
respectively may have the following wave function:

1 .

= e—IEt—ra (716)

wen =Yy an :N(-lje'ial &'
l//|,—(t1r) ‘p|‘ 1 g Et-ra |,3 a7

E+mdnr

According to this scenario, the nuclear spin ofribatron is solely due to the tightly bound
spinized electron. Indeed, experimental data omgehdistribution and)-factor of neutron
supports this scenario. We further suggest thahtiodear potential causing tight binding of
the spinized electron in the neutron may have trenfof expression (7.12). Detailed
consideration will be given elsewhere.

The wave function of spinized proton described byation (7.14) can be obtained by
spinizing the solution in expression (7.15) asdat:

p|=+/p? =/-Dets (p, - 6P, =-ic L (7.17)

{3 )
0, r r o, r r

wherej is the total angular momentum number. Choogiig2, we obtain from expression
(7.15) two sets of solutions as follows:

~Wr+ia) 1 e (=(Ur+ia) (7.18)
E+m 4 E+m
tr i
(t ’ r) — [we,—( )j =N 1 O =N 0 i e+|Et—ra
wi,+ (t, r) E e+|Et—ra 1 4

0 0
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0 0 (7.19)
v ('[ r 4_(_1” +Ia)ie+iEt—ra —(—1/r+ia)
w(t,r):( . J=N E+m 47 =N E+m | Lew
i+ t’r 0 0 4
ieﬂEt—ra 1
4
where O = m2 - E2 . In the case of timeless proton (that is, wke®), we have from

expressions (7.18) and (7.19) the following:

1 H 1 +HEt—-mr .
—(+|)e = 1 (7.18)
wen=| 7 1|=N 0 =N O e tem
‘/Ii,+(t’r) ieﬂEt—mr 1 477
amr
0 0
0 0
1 i 1 iet-mr 1 . (7-19)
W.-t.r) e Jam© e 1
wi,r)=| " =N =N mr |g"= —e™
wi,+(t’r) 0 0 4”
ieﬂEt—mr 1
4r

In this scenario, spinization of unspinized prot@uses loss of tight binding of spinized
electron to unspinized proton the possible causeha¢h will be considered elsewhere.

8. GRAVITY (QUANTUM ENTANGLEMENT)

Gravity is quantum entanglement (instantaneousdnt®n) across the dual-world (see,
e.g., Hu & Wu, 2006a-d, 2007a). There are two tygfegravity at play. One is self-gravity

(self-interaction) between the external object éexal wave function) and internal object
(internal wave function) of an entity (wave functjogoverned by the metamorphous
Matrix Law described in this work and the other tise quantum entanglement
(instantaneous interaction) between two entitiesnar entity and the dual-world as a whole
which may be either attractive or repulsive. Astiar shown below, gravitational field

(graviton) is just the wave function itself whiclkpeesses the intensity distribution and
dynamics of self-quantum-entanglement (nonlocalitf) an entity. Indeed, strong

interaction actually is strong quantum entanglenfsinbng gravity). We point out here that
some have suspected that strong interaction iagiycavity.

We focus here on three particular forms of graiitad! fields. One is timeless (zero energy)
external and internal wave functions (self-fielttgt play the role of timeless graviton, that
is, they mediate time-independent interactionsuphospace quantum entanglement. The
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second is spaceless external and internal waveifumsc(self-fields) that play the role of
spaceless graviton, that is, they mediate spasta(die) independent interactions through
proper time (mass) entanglement. The third is neasslexternal and internal wave
functions (self-fields) that play the role of massd graviton, that is, they mediate mass
(proper-time) independent interactions through heassenergy entanglement. The typical
wave function (self-fields) contains all three (&less, spaceless and massless) components.
In addition, the typical wave function also conticomponents related to fermionic or
bosonic spinization.

As shown below, timeless quantum entanglement letwigvo entities accounts for
Newtonian gravity. Spaceless and/or massless gomaatianglement between two entities
may account for dark matter (also see Hu & Wu, 2@0®l the Casimir effect. Importantly,
gravitational components related to spinization regount for dark energy (also see Hu &
Wu, 2006).

WhenE=0, we have from fundamental relationship (3.4):
-m’-p?=0 or m+p®=0 (8.1)

We can regard expression (8.1) as a relationshigrgong the Machian quantum universe
in which the total energy is zero. Classicallystmay be seen as: (1) the rest nmagseing
comprised of imaginary momentud=iP;, or (2) momentumP being comprised of
imaginary rest mass=im;.

As shown in 8§ 3, the timeless Matrix Law in DirasdaWeyl form is respectively the

following:
-m —|p (8-2)
=L L., . )J=L
(_p +mj ( M.e M,l) M
-pl -m (8.3)
=(L L,.)=L
(_m +‘p‘ (M,e M,I) M
Thus, the equations of the timeless wave funct{eab-fields) are respectively as follows:
—-m _pJ gpee ™ {VDeJ (8.4)
e 1= Lye Luil, S 1=LuVs =0
=p[ +m [go,ielM ( e MV, MoP
and
Pl -mY gy.e™ Ve (8.5)
< =L Ly . “l=LyVy =0
m g gy |7 byt

Equation (8.4) and (8.5) can be respectively réamias:
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(mVD,e = _pVD,i] or 1Vp= —rF;VD’i (8.6)
m\} :‘pND,e ‘p‘
VD,i = EVD,e
and
[ MVye = PMu; J or Vive = pr,i (8.7)
m\év,i = _‘p‘VW,e n;
Vi = _va,e

To see the coupling of external and internal wawecfions (self-fields) in a different
perspective we can rewrite (8.6) and (8.7) respelgtias follows:

( mm\, V= (_ PVo, )QPND,e) J (8.8)
qp‘VD,e)(mVD,e) - (mVD j )(_ PVo; )
and

( mmV, My; = Qp‘vw,i )(_‘pr,e) j (8.9)
(_ ‘p‘vw,e )(mvw,e) = (mWV,i )(_ ‘p’VW,i )

From expression (8.6), we can derive the following:
(f +p? Moo =0 o (MP-D%N,,=0  (B10)
Equation (8.10) has radial solution in the fornYokawa potential:

1 —Mmr .
Viel(r) = Ee (8.11)

So in expression (8.4M=-imr, that is, momentum is comprised of imaginary mase
external timeless self-field in expression (8.1&f lthe form of Newton gravitational or
Coulomb electric potential at large distamees. We have from expression (8.6):

V. .:HV :@ie—mf . iie—mr (8.12)
D, m D.e m 471 A7r
where we have utilized the following (for reasondé discussed elsewhere):
PVoe :Wie—mr N imie—mr (8.13)
’ 4mr 4
The complete radial solution of equation (8.4 hiert:
1
—e™ 8.14)
Ve e 1 (
Vo) =| P l=n| 4 =N e
Vb, iie—mr | )4

4
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where N is a normalization factor. Indeed, expa@s$8.7) can have same radial solution as
expression (8.6):

V . 7e—mr 1
V() =| " |=N| 47T =N |-
VW,i iie—mr )4
Arr

(8.15)

If we assume that the internal self-field; (which is self-coupled to its external self-field
Vb e through expression (8.4) or (8.8)) also couplesugh timeless quantum entanglement
with the external wave functiog. of another entity of test mass (which is also
self-coupled to its internal wave functiof) as, for example:

ik, My, = imi;e—mrmtwe G rrﬂ o~ (8.16)

whereik is a coupling constant ar@=x«/4n is Newton’s Gravitational Constant, we have
gravitational potential at large distance« as:
m .
V,=-G (8.17)
;

We should point out here that in this work we shali try to develop a full Hamiltonian for
the two entities interacting through timeless quanentanglement.

When p|=0, we have from fundamental relationship (3.4):
E-m’=0 (8.18)

We can regard expression (8.6) as a relationshigrging a spaceless quantum universe.
Classically, this may be seen as the rest mnmadseing comprised of time momentum
(energyE). As shown in 8§ 3, the spaceless Matrix Law inabirand Weyl form is
respectively the following:

E-m 0 8.19
( 0 E+mj:(LM,e LM,i):LM ( )
and
E -m
(_m E j = (LM,e L i ) =Ly (8.20)

and the equation of spaceless wave functions (@Belds) are respectively the follows:

E-m 0 gDee_imt Vpe (8.21)
T =\L Ly, “1=Ly,Vy =0
( 0 E+mj[go,ie""“ S v

and



Prespacetime Journal | January 2010 | Vol. 1 | Issuade|#-146 130
Hu, H &Wu, M. Prespacetime Model of Elementary Particles, Foardes & Consciousness

E -m)gy.e™ Vive (8.22)
= =L L., “1=L..,V. =0
(_m E j{ g\N,ie_Imt ( M.e M i VW,i M Yw

The external and internal (spaceless) wave funstigyneand Vp; in equation (8.21) are
decoupled from each other, but those in equatio22§®y.and Vyy;, are coupled to each
other:

E\/D,e = mVD,e bUt EVW,e = va,i (823)
EVp; =—-m\g; EMy, = MViye
It can be easily verified that the solutions toagpn (8.21) are in forms of:
Vi, rimt 1) _ 8.24
Vo= >¢|=N 1e_. =N| _|e™ (8.24)
VD,i Oe imt 0
or
Vie jmt 0) , 8.25
vy =| oo =N % | n| D lem (8:25)
VD,i 1elmt 1
but the solutions to equation (8.22) are in then®of:
V . —imt 1 _ 2
Vi, = "¢ |=N 1e_. =N| g™ (8.26)
VW,i 1e imt 1
or
V :I.eimt 1 _
VW - W,e - N . = N e|mt (8.27)
VW,i 1e|mt 1

As we shall illustrate below, most quantum entamglets one speaks of in quantum
mechanics are spaceless quantum entanglementgypkmtween two entities; dark matter
may be a manifestation of this non-Newtonian gsa\aind the Casimir effect may be due
to this type of spaceless quantum entanglemerdtdeast, may have a contribution from
spaceless quantum entanglement.

For simplicity, we will consider two masseg+m, andm, respectively located at space
points 1 and 2. Their respective spaceless wavetibrs can be written in Weyl form as
follows:

‘i(ml”“p)[
_ | Gw+e€ and _
Viws =| 00 ~i{my +mp Vow - _(

IW +,i

Oow- € 2 (8.28)
gZW .e—imzt

=,
which form product stakg |\, - After m, leavesViw+ as an emitted particle and get

absorbed by,w, we may have the following two additional spacelesmve functions in
Weyl form:



Prespacetime Journal | January 2010 | Vol. 1 | Issuade|#-146 131
Hu, H &Wu, M. Prespacetime Model of Elementary Particles, Foardes & Consciousness

—1 t s
v o[ Gw-ee ™) and ( Gwsc® g +mp (8.29)
w- " e—imlt V2W+ - —ilmp +mp
ng—,i gZ\N+,ie
which form product stakg | \/,,,. - The final spaceless quantum state may be wrdten
follows:
1 1 8.30
V=L Vi Vo +Va Vo) = 75 (1) 2) #[124) (8:30

In this joint spaceless wavefunctiam; andm, are quantum entangled due to interaction
with and throughm,. It is suggested that this space (distance)-inuég@e quantum
entanglement (non-Newtonian gravity) between twitities is the cause of dark matter. It
is further suggested that this space (distancegpeddent quantum entanglement (sharing
of mass/energy) between two entities after intesacis the cause of or, at least, a
contribution to Casimir effect. We should point dtwetre that in this work we shall not try to
develop a full Hamiltonian for the two entities endcting through spaceless quantum
entanglement.

Whenm=0, we have from fundamental relationship (3.4):
E2-p2=0 (8.31)

We can regard expression (8.11) as a relationshuprging the massless quantum universe
in which the total rest mass (proper time) is z€Hassically, this may be seen as endfgy
being comprised of momentum As shown in § 3, the massless Matrix Law in Diaacl
Weyl form is respectively the following:

E -p (8.32)
=L L, J=L
(_p EJ ( M.e M,I) M
and
E-p 0 )_ _ (8.33)
( o E+p] - (LM,e LM ,i)_ LM
and the equations of massless wave functions fisédf) are respectively the following:
E _pJ Opee {VDeJ (8.34)
1= Lye i) =Ly, =0
(—p E gD,ielM ( . M Vs MTP
and

E-pl 0 Y owe™|_ Vive | _ _ (8.35)
( 0 E+p]{g\NYie—iM - (LM,e I‘|V| J VW,i - I‘MVW =0

Equations (8.34) and (8.35) have plane-wave salgtioThe external and internal
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(masssless) wave functioks candVp i in equation (8.34) are coupled with each othetr, bu
those in equations (8.3%)y.andVy;, are decoupled from each other:

(EVD,e = ‘p’\/D,i j bUt ( EVW.e = ‘p’VW.e J (836)

EVo, :‘pND,e EVMy; = —PMy,
For eigenstate of E ang|| the solutions to equation (8.34) are in the ®ooh
Vv 17 () 1 (8.37)
VD — D,e =N ‘p‘ (k) =N e—l(ai—k&)
VDi =€ 1
’ E
or
v - Voo _ E gk | _ N(ljei . (8.38)
VD,i 1ei (k) 1
but the solutions to equation (8.35) are in thenfoof:
V. = Vive N 17 (ak®) - N 1 o (ak®) (8.39)
w Vw i Oe—i (at-kX) 0
or
V. = Vive -N Og' (@) - N 0 ol (@ k) (8.40)
W VWi 1ei(a1—km) 1

Equations (8.34) and (8.35) describe the self-augon of external and internal massless
and spinless wave functions (self-fields). We caildba quantum-entangled state of two
massless and spinless entities similar to thatvof gpaceless entities. It is suggested that
this rest mass-independent quantum entanglementNewtonian gravity) between two
massless entities may also contribute to the cabfistark matter (also see, Hu & Wu,
2006).

9. CONSCIOUSNESS

Our experimental results on quantum entanglemenheforain with external substances
suggest that consciousness is not located in thie@ but associated with prespacetime or
simply is prespscetime (Hu & Wu, 2006a-c). Thugsth results support the proposition
that the transcendental aspect of consciousnebe ibasis of reality. Indeed, our view is
that reality is an interactive quantum reality ezatl on consciousness and the interaction
between consciousness and reality is the most foadtl self-reference (Hu, 2008b &
2009). The perplexing questions we have tried tewan are: (1) Is quantum reality
produced and influenced by consciousness; or (2)kdesciousness produced and
influenced by quantum reality? As shown in the pddeg sections, our answers are that
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consciousness is both transcendent and immanaatt,ighthe transcendental aspect of
consciousness produces and influences reality dgiiwoself-referential spin as the
interactive output of consciousness and, in tugality produces and influences immanent
aspect of consciousness as the interactive inputcdasciousness also through
self-referential spinid.).

We have also been asking the question: Where amdl ilhuman consciousness in the big
scheme of things? Our answer is that human consoéss is a limited or individualized
version of the above dual-aspect consciousness thathwe have limited free will and
limited observation/experience which is mostly sleal at macroscopic levels but quantum
at microscopic levelsld.). For example, as a limited transcendental consciess, we
have through free will the choice of what measumgnie do in a quantum experiment but
not the ability to control the result of measurem@it least not until we can harness the
abilities of our consciousness). That is, the teappears to us as random. On the other
hand, at the macroscopic level, we also have tb&ehhrough free will of what to do but
the outcome, depending on context, is sometimesineand at other times uncertain.
Further, as a limited immanent consciousness, Wweooly observe the measurement result
in a quantum experiment that we conduct and expegiehe macroscopic environment
surrounding us as the classical wotldl;

With these “big” questions out of the way, we nawveds on some of the details of how
human experience (as limited immanent consciou3negsoduced through the brain and
how human free-will (as limited transcendental @omssness) may operate through the
brain. These questions have also been considerad pgeviously.

Extermal World

External Interaction .
5 \ External Brain

(Body)

- Quantum Entanglement o ; T Tt o
Prespacetime 1 >\.\ ]}‘_Sselil}ltétfuaf;:uu
(Gravity) : (Self-Gravity)

Intermal Interaction
< 5

External Object

Internal Brain

(Body)

Internal World

Figure 9.1 Interaction between an object and taekibody) in the dual-world
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As illustrated in Figure 9.1, there are two kinddrderactions between an object (entity)
outside the brain (body) and the brain (body). Titee and commonly known kind is the

direct physical and/or chemical interactions sushsansory input through the eyes. The
second and lesser-known but experimentally proeebet true kind is the instantaneous
interactions through quantum entanglement. Thereemtorld outside our brain (body) is

associated with our brain (body) through quanturamgiement thus influencing and/or

generating not only our feelings, emotions and miedut also the physical, chemical and
physiological states of our brain and body.

Importantly, quantum entanglement may participatseénsory experience such as vision,
for example, as follows (keep in mind that an iatgion with the external world is
accompanied by its counterpart interaction with theernal world): (1) A light ray
reflected and/or emitted from an object outside bh&n enters the eye, gets absorbed,
converted and amplified in the retina as propaga#iction potentials which travel to the
central nervous system (CNS); (2) In the CNS, titea potentials drive and influence the
mind pixels which according our theory is the nusléch as protons with net nuclear spins
and/or electrons with unpaired spins; and (3) Eitthe driven or influenced dynamic
patterns of the mind-pixels in the internal wortatrh the experience of the object, or more
likely our visual experience of the object is thieedt experience of the object in the
external world through quantum entanglement esthabtl by the physical interactions. In
the latter case, there is no image of the outsidddain the brain. Further, in the case in
which the object outside the brain is an image [agk photograph, there also exists the
possibility that our visual experience is not otitlg experience of the photograph as such
through quantum entanglement but also the expexiehthe object within the photograph
through additional quantum entanglement. We hope ttirough careful experiments, we
can find out which mechanism is actually true oethler both are true in reality.

The action potentials in the retina, the neuralhpalys and the CNS are driven by
voltage-gated ion channels on neural membranesmdmaied by the Hodgkin-Huxley
model:

1
ath = _C_(Z (Vm - Ei )g|j (9.2)
m |

whereVy, is the electric potential across the neural memds &, is the capacitance of the
membranesg; is theith voltage-gated or constant-leak ion channel (aBs® Hu & Wu,
2004c & 2004d). The overall effect of the actiortgmials and other surrounding factors,
especially the magnetic dipoles carried by oxygewecules due to their two unpaired
electrons, is that inside the neural membranes @otkins, there exist varying strong
electric field E and fluctuating magnetic fiel@ that are also governed by the Maxwell

equation:
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0,E=0xB
E -op\ olE 0B =-0OxE
. =0 or (9.3)
-o[p E \ioclB OE=0
OmMB=0

where we have set the classical (macroscopic) reledénsity and currenjt’ :(p,j):O

inside the neural membranes. Further, for simplicite have not considered the medium
effect of the membranes, that is, we have tredtedrtembranes as a vacuum.

Microscopically, electromagnetic fieldE and B or their electromagnetic potential
representatiop¥ = (¢,A):

E=-0O¢-0,A (9.4)
B=0OxA

interact with proton of charge and unpaired electron of charge respectively as the
following Dirac-Maxwell systems:

E-eg-m —ol{p—€A)\ .- _ _ (9.5)
[(‘GIP‘G‘A) E-egrm ‘/’LJ_LMw_ij
( E -cﬂ)j(cEEj: —ic[{(/lTﬁat/l)j (9.6)
-elp  E NieB) | -i(w'BBy) ),

and

E+eg-m -allp+eA)\ Y. L =0 (9.7)
-ollp+eA) E+eprm \yi_) M7 )
( E -GHDJ(GDEJ: —ic[{t/lT,Baw)J (9.8)
-elp  E NielB) | -i('Bsy) ).

whereft ande are Dirac matrices.

In equations (9.5) and (9.7), the interactions plioags) of E and/orB with proton and/or
electron spin operators), and @) are hidden. But they are due to the self-refeaenti
Matrix Law which causes mixing of the external antérnal wave functions and can be
made explicit in the determinant view as follower Birac form, we have:

(( E-eg-m —c[Cp—eA)J[we,_J L ye 0) (9.9)

_GECp_eA) E‘e¢7+m l//i,+
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(E-e¢g-m)E-eg+m)-
- lzwe,—l//ii =0
(~odp-eA)(-olp-er) ;

L ((E-e@f -nm? - (p-eA) +es By, 0", = O)p

For Weyl (chiral) form, we have:

(7™ e,

- ((E-ep-otp-eA)lE -ep+otlp-e) - n?) 4,4 =0),
 ((E-e@f ~m* ~(p—eA) +es [Bries ) 4,4 =0),

These two couplings are also explicitly shown imadiHestenes formulism or during the
process of non-relativistic approximation of thedgi equation in the present of external
electromagnetic potenti@‘. We can carry out the same procedures for anrefetd show
the explicit couplings ofa)e with E andB.

One effect of the couplings is that the action ptiéds throughE and B (or A") input
information into the mind-pixels in the brain (Hu\&u, 2004c, 2004d & 2008a). Judging
from the above Dirac-Maxwell systems, we are iregirio think that said information is
likely carried in the temporal and spatial variasoof E andB (frequencies and timing of
neural electric spikes and their spatial distribngi in the CNS). Another possible effect of
the couplings is that they allow the transcendeasglect of consciousness through wave
functions (the self fields) of the proton and/oeatton to back-influenc& andB (or A")
which in turn back-affect the action potentialsotingh the Hodgkin-Huxley neural circuits
in the CNS (also see, Hu & Wu, 2007d & 2008a).

We will carry out detailed studies of the abovetsked possible mechanisms elsewhere.
Here we will speculate a bit about how human fréléas a macroscopic quality of limited
transcendental consciousness may originate micpasalty under the particular high
electric voltage environment inside the neural memes. For example, one possibility is
that the human free will as thought or imaginatgmoduces changes in the phase of
external and internal wave functions:

g0 = o7 (BEt-0pR)+ (AE-Ap) _ (e—i (AEt—Ap@)) (e+i(AEt—Ap@)) (9.13)
e

where ( Jand ( )respectively indicate external and internal wavecfions, which in turn
back-affecte andB (or A") in the high electric voltage neural membranesutgh the Dirac
Maxwell systems illustrated above.



Prespacetime Journal | January 2010 | Vol. 1 | Issuade|#-146 137
Hu, H &Wu, M. Prespacetime Model of Elementary Particles, Foardes & Consciousness

10. APPLICATIONS, PREDICTIONS, QUESTIONS & ANSWERS

As we mentioned earlier, the major breakthrougthis work came in part as we struggled
to find answers to fundamental questions poseduryown experimental results (Hu &
Wu, 2006b, 2006¢, 2006d & 2007a). One of such dquestvas: How was it possible for a
person located in one place to feel the effectnoh@esthetic applied to quantum-entangled
water sample located at another location withowtirftaactually inhaled or ingested said
anesthetic? The simplest answer is that our consg@ss is not located within spacetime
but within prespacetime or is simply prespacetitseli as we have theorized ourselves
earlier but might be reluctant to accept withoytemxmental proof (Hu & Wu, 2003, 2004b
& 20064a; also see Hu, 2009).

Another key question was: How was it possible tog temperature of a water sample
located at one place to increase or decrease agfanemperature of its local environment
as the quantum-entangled water sample at a diffémeation is manipulated? One answer
is that the energies in the two samples can ex@&aoglocally. This is permitted within
the principle formulated in this work. Yet, anotlarswer is that the external energy and
internal energy of the water sample being measaaedbe created or annihilated locally
under the influence of the remote manipulation diglto quantum entanglement as
illustrated in expression (9.13) and (5.11) regpebt. This latter answer is also permitted
within the principle formulated in this work. Fueth it is possible that both these
mechanisms are at play. Only further experimenlisteli.

Yet a third key question was: How was it possilolethe weight of a water sample located
at one place to increase or decrease against thatygiof earth at that location as the

guantum-entangled water sample at another loc&ioranipulated? One answer is that the
weight of the sample being measured can changdadspaceless quantum entanglement
with the sample being manipulated as formulatethis work. Further, timeless quantum

entanglement as formulated in this work may alsy @ role in the weight change in the

sample being measured.

Indeed, many other applications and predictionsbmdrawn and they will be considered
elsewhere if and when time permits. For now we W@t some fundamental questions
about existence, life and consciousness and giveamswers (some are tentative) to them
in the context of the principle of existence ilhased in this work. We hope that these
guestions and answers will also serve as a resggomeany anticipated questions related to
this work. Finally, we will make some predictionsdapoint out some applications also in
the form of the questions and answers below.

Questions & Answers

1. What is the foundation of the Universe? The @ation is prespacetime which is
omnipotent, omniscient and omnipresent.
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2. Was there something before the Universe wa® lfibrthere was a birth)? Yes,
prespacetime alone (1%ewithout differentiation or dualization. So, it pnde said that
1=e"=gMM=gMgM=gM/ M = @M/ &M is the primordial particle.

3. How does prespacetime create, sustain and cudetion of the Universe and all
entities in it? Prespacetime does these thingsiénarchical self-referential spin of itself
at its free will.

4. Why is there materially something instead ofhna? Prespacetime is restless and
tends to create, sustain and make evolutions terdifit entities.

5. How does prespacetime govern the Universe? &eeSme governs through
metamorphous self-referential Matrix Law.

6. What is matter? Matter is a dualized entity &oee through hierarchical self-referential
spin of prespacetime) comprised of an external wiawetion (external object) having
positive mass/energy by convention and an intenaale function (internal object) having
negative mass/energy by convention.

7. What is antimatter? Antimatter is a dualizeditgnf{created through hierarchical
self-referential spin of prespacetime) comprisedanfexternal wave function (external
object) having negative mass/energy by conventi@han internal wave function (internal
object) having positive mass/energy by convention.

8. Is energy conserved in the dual-world? Yes, gghes conserved to zero according to
the accounting principle of zero.

9. Is energy conserved in the external (internajldvalone? The answer depends on the
context. In most natural processes, external (uai@¢renergy is conserved and transformed
into different forms without loss due to cancebatibetween the external and internal
worlds. However, in some processes, especiallyethogolving human consciousness
and/or intention (free will), energy conservationthe external (internal) world may be
slightly violated so that the free will may funatio We emphasize here that
experimentation is the key to getting scientificaars for these types of questions. Also,
violation of energy conservation in the externaltdrnal) world may occur in certain
cosmic processes (e.g., in the Sun) or in certaakwinteractions as will be considered
elsewhere.

10. What is quantum entanglement? It is the intemacand/or connections between the
external and internal wave functions (objects) sirmle dualized entity or among different
dualized entities through prespacetime which isidetspacetime.
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11. What is self-interaction, self-gravity or sgliantum entanglement? Self-interaction is
the interaction between the external and interraleMunctions (objects) according to the
prespacetime equation governed by the self-refiadviaitrix Law.

12. What is strong force? It is likely downward fgeference through imaginary
momentum. It is strong gravity (strong quantum egkament).

13. What is weak force? It is fermionic spinizatiand unspinization of spinless entities
with or without bosonic intermediary spinization.

14. What is electromagnetic force? It is bosoniaiggtion and unspinization of massless
and spinless entity.

15. What is gravity? It is quantum entanglemenbs&rthe dual world which includes
self-gravity or self-quantum-entanglement betwed texternal and internal wave
functions (objects) of a single dualized entity gndvity or quantum entanglement among
different entities.

16. What is Newtonian Gravity? It is instantane@aesion at large distance caused by
timeless quantum entanglement.

17. What is dark matter? Our tentative answer & this a nonlocal effect caused by
spaceless quantum entanglement.

18. What is dark energy? Our tentative answer & ihis a nonlocal effect caused by
guantum entanglement associated with fermionicarmisonic spinization.

19. What is a black hole, white hole or white-blduxke? It is likely that the black hole in
the sense of General Relativity is a mathematicafaat since it seems that general
relativity does not take the internal world or timegation of external world into
consideration. Therefore, it is likely that blacklés onlyappearto exist. The internal
wave function (object) appears to the external wianetion (object) as a black holgsa
versa The external wave function (object) alone appé¢arse a white hole, so an entity
comprised of the external and internal wave fumgi¢objects) appear to be a white-black
hole depending on one’s perspective.

20. What is the origin of the Casimir Effect? Thas@nir effect is or has contribution from
spaceless quantum entanglement due to energy/massnge between two entities.

21. What is the origin of the quantum effect? Thegin is primordial hierarchical
self-referential spin of prespacetime.

22. Does Higgs Boson exist? No, it is likely a nestiatical artifact due to the particular
gauge-invariant Lagrangian formulation.
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23. What is information? It is a distinction (eithguantitative or qualitative) experienced
or perceived by a particular consciousness.

24. What is quantum information? It is a distinatior a state of distinction (either
guantitative or qualitative) experienced or perediby a particular consciousness which is
due to a quantum effect such as quantum entangtemen

25. What is the meaning of imaginary uift It is the most elementary self-referential
process. As imagination in prespacetime, it makese distinction of an elementary entity
and as an element in the Matrix Law it plays a i@umle in self-referential matrixing
creation of prespacetime.

26. What is our view on Godel's Incompleteness Tae® It is a reflection of the
self-referential nature of mathematics.

27. What is our understanding of the measurementl@m or how the classical world
appears? The classical world appears as the @shikerarchical collapsing or focusing of
the quantum reality through the free will of unlied and/or limited transcendental aspect
of prespacetime. By way of an example, a stone,nta@i or earth appears to a human
consciousness as classical object because the it@ulinconsciousness has already
collapsed/focused it for the human consciousnebsrefore, on the macroscopic level,
when we are not looking at the moon, the moonilistisere and when we throw a stone at
two holes, we will be able to observe both the hblke stone will pass through and the
location where it will land. On the other hand, rogcopically, when we are not measuring
the position of an electron, it may be at the lmocatve want to measure or may be not.
That is, our limited free will have the choice oeve and when to do the measurement but
the answer we get appears to be random since thiiopothe electron to be found is
determined by the free will of prespacetime.

28. What is consciousness? Consciousness is ths lohsquantum reality. It is
prespacetime which is omnipotent, omniscient andiprasent.

29. What is human consciousness? It is a limitedinglividualized consciousness
associated with a particular human brain/body.

30. Does human consciousness reside in human b¥ainthe human brain is the interface
for human consciousness to experience and intasitttthe external world.

31. What are spirit, soul and/or mind? They arefed#int aspects or properties of
prespacetime which is transcendent, immanent ardadt

32. What is the essence of The Special Theory tdtRigy? The essence of The Special
Theory of Relativity is that the speed lingits applicable in interactions in each of the dual



Prespacetime Journal | January 2010 | Vol. 1 | Issuade|#-146 141
Hu, H &Wu, M. Prespacetime Model of Elementary Particles, Foardes & Consciousness

worlds but not interactions across the dual worlddeed, the reason that no external
object can move faster than the speed of lightsaid object gets heavier and heavier as it
approaches the speed of light is due to its ineggsiantum entanglement with the internal
world through its counterpart the internal object.

33. What is our opinion on General Theory of Relgt? If the speed of gravitational
interaction based on General Relativity is limitedthe speed of light, General Relativity
goes against experience/experiments and is thudogitally invalid. Otherwise, it should
be derivable from the properties of quantum entmght. In any case, it may still be used
or treated as an effective or approximate theory.

34. What is our view on the second law of thermaagits? It is approximately valid but
may be violated under some circumstances such as tMiman intention/consciousness or
nonlocal processes such as those mediated by aqunamianglement are involved.

35. What is our opinion on the so-called hard peoblof consciousness? This problem
arises as a defect of the materialistic philosoplfiyconsciousness which denies that
consciousness (prespacetime) is the foundation wdntgm reality and conscious
experience is a feature of the dual-world whicthes universe.

36. Where did we come from? Physically/biologicallye came from prespacetime as its
creation. Spiritually, we are an inseparable pamprespacetime and our consciousness is
limited and/or individualized version of unlimitednsciousness.

37. Where are we going? Physically/biologically, @vgintegrate or die unless we advance
our science to the point where death of our bigalgibbody becomes a choice, not
unavoidability. Also, we are of the opinion thatvadcement in science will eventually

enable us to transfer or preserve our individualsceusness associated with our ailing or
diseased bodies to another biological or artifidiakt. Spiritually, we may go back to

prespacetime or reincarnate into a different fofnmndividual consciousness that may be
able to recall its past (but we are not yet suauathe latter point).

38. How does the mind influence the brain? Minduiefces the brain through free will
which acts on subjective entities (internal objgctghich in turn affect objective entities
(external objects) through the prespacetime Equatio

39. Do we believe in paranormal phenomena? Theylikely real and explainable by
quantum entanglement. But the effect is likely vamall.

40. What is your opinion on homeopathy? It is hkal real effect and explainable by
quantum entanglement. But the effect is very saradl clinically maybe ineffective.

41. Do we believe in UFOs? Theoretically, they@eaisible.
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42. What is the origin of the uncertainty principl&he origin is self-referential spin or
zitterbewegung.

43. What is the origin of quantum jump or wave apfle? The free will of prespacetime or
unlimited transcendental consciousness in ordesbierve or experience the universe it
created. Remember that our limited free will istpaf the unlimted free will of
prespacetime since we are part of prespacetime.

44. Is the total entropy of the universe conservéds, it is conserved to zero in the dual
world but is not conserved in each world alone.

45. What is your view of the Mach principle? Itasir opinion that the Universe is a
Machian quantum universe in which the total enarigthe dual world is zero.

46. Is information conserved? It is our opinionttimiormation is conserved to zero in the
dual world since each distinction in the externalrlal is accompanied by its negation in
the internal world. However, information is not senved in each world alone.

47. What is a graviton? There is no graviton in se@se of a quantum (particle) which
mediated gravitational interaction at the speetightt. However, since gravity is quantum
entanglement, the wave function of each entity hayreated as a graviton.

48. Does the repulsive gravitational force exist@ylk - gravity between the electron and
proton is possibly repulsive but it needs experitaleverification.

49. Is there an absolute reference frame? Yessitmply Prespacetime (prespacetime).

11. CONCLUSION

As truth seekers, searching for truth and our origi the ultimate treasure hunt. Many
before us have been on this sacred journey. Samdatfspiritually, some got close, some
got lost, some gave up, some gave their lives enpfocess, and some went astray and
hostile. Perhaps, scientifically we have gottersetoand/or even been actually there. As
proof, we have brought back and reported in ouvipts papers and this work what we
have found and believed to be a few pieces ofdghesit treasure and a practical map for
fellow truth seekers to analyze and use. The pieee$ound and brought back are both
experimental and theoretical. Experimentally, wevehademonstrated that: (1)
consciousness is associated with or simply is p@stpme and our brain is the vehicle for
conscious experiences and operations (feedbackd)(2) there exists an instantaneous
transcendental force (quantum entanglement or typalkleyond spacetime which makes
omnipotence, omnipresence and omniscience of pretp® possible and feasible.
Theoretically, we have presented a detailed modelspn-mediated consciousness
previously and, in this work, an ontological and thesmatical model (Principle of
Existence) centered on prespacetime which throughitifaceted and hierarchical
self-referential spin creates, sustains, experianckecauses evolution of the Universe.
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One of the key features of the principle of existenllustrated in this work is the
development and use of hierarchical self-referénti@hematics in order to accommodate
both the transcendental and immanent qualitiesfoti@s of prespacetime. Needless to say,
this potential new branch/direction of mathematigsin its infancy and we have not
attempted to give a systematic presentation inwoik. We hope that mathematicians will
see the virtue in our work and, indeed, participamtethe development of the new
mathematics.

To recapitulate, we have in this work constructegraspacetime model of elementary
particles, four forces and consciousness whichstilites how the self-referential

hierarchical spin structure of the prespacetimevides a foundation for creating,

sustaining and causing evolution of elementaryigag through matrixing processes
embedded in said prespacetime. The prespacetimelmagkals the creation, sustenance
and evolution of fermions, bosons and spinlesgiesteach comprised of an external wave
function or external object and an internal wavection or internal object located

respectively in an external world and an internalrld of a dual-world universe. The

prespacetime model provides a unified causal strecfor weak interaction, strong

interaction, electromagnetic interaction, gravdasl interaction, quantum entanglement,
consciousness and brain function. The prespacetmodel provides a unique tool for

teaching, demonstration, rendering, and experinientaelated to subatomic and atomic
structures and interactions, quantum entanglemamergtion, gravitational mechanisms in
cosmology, structures and mechanisms of consciggsaead brain functions.

In the beginning there was prespacetidieby itself > =1materially empty but restless.
And it began to imagine through primordial selferetial spin 16’=e™™M=¢MeM=¢™/
e™ = /M. such that it created the external object to beendes! and internal object as
observed, separated them into external world atetrnial world, caused them to interact
through self-referential Matrix Law and thus gawehbto the Universe which it has since
sustained and made to evolve.

In this Universe, prespacetime (ether), represebteduler numbee, is the ground of
existence and can form external and internal wawuetfons as external and internal objects
(each pair forms an elementary entity) and intévactields between elementary entities
which accompany the imaginations of the prespaeetifihe prespacetime can be
self-acted on by self-referential Matrix Lavwy,. The prespacetime has imagining power
to project external and internal objects by profegrte.g., external and internal phadd +
=+(Et-p-x)/h at the power level of prespacetime. The Universersated is a dual-world
comprising of the external world to be observed muernal world as observed under each
relativistic frame X=(t, x). In one perspective of prespacetime view, therival world
(which by convention has negative energy) is thgatien/image of the external world
(which by convention has positive energy). The alisoframe of reference is the
prespacetime. Thus, if prespacetime stops imagir{tng0=0), the Universe would
disappear into materially nothingne%-e’=1.
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The accounting principle of the dual-world is cans#ion of zero. For example, the total
energy of an external object and its counterpésd, ihternal object, is zero. Also in this
dual-world, self-gravity is the nonlocal self-irdetion (wave mixing) between an external
object in the external world and its negation/imagethe internal world, that is, the
negation appears to its external counterpart asaek kholevisa versa Gravity is the
nonlocal interaction (quantum entanglement) betwaeerexternal object with the internal
world as a whole. Some other most basic conclusimas(1) the two spinors of the Dirac
electron or positron are respectively the extearal internal objects of the electron or
positron; (2) the electric and magnetic fields dhaar photon are respectively the external
and internal objects of a photon which are alwafsentangled; (3) the proton is likely a
spatially confined (hadronized) positron throughagmary momentum (downward
self-reference); and (4) a neutron is likely corspd of an unspinized (spinless) proton and
a bound and spinized electron. In this dual-wagslgspacetime has both transcendental and
immanent properties/qualities. The transcendergpée of prespacetime is the origin of
primordial self-referential spin (including the fsedferential Matrix Law) and it projects
the external and internal worlds through spin aimd,turn, the immanent aspect of
prespacetime observes the external world as thenadd internal world through the said
spin. Human consciousness is a limited and paaicwersion of this dual-aspect
prespacetime such that we have limited free witl &mited observation which is mostly
classical at macroscopic levels but quantum atasompic levels.

We materially live in the external world but exmarce the external world through its
negation, the internal world in the relativistiainex"=(t, x) attached to each of our bodies.
Interactions within the external world and the intd# world are local interactions and
conform to special theory of relativity. But intetens across the dual world are nonlocal
interactions (quantum entanglement). Strong intemacis likely spatially confining
nonlocal self-interaction and nonlocal interactiamong spatially confined fermions
(hadrons). Therefore, the meaning of the specerthof relativity is that the speed linuit

is only applicable in each of the dual world but mderactions between the dual-world.
Indeed, the reason that no external object can rfaster than the speed of light and the
same gets heavier and heavier as its speed apgieaspeed of light is due to its increased
quantum entanglement with the internal world thtoitg counterpart the internal object.
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