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ABSTRACT

Some modeling methods based on prespacetime-premomentumenergy model are stated. The
methods relate to presenting and modeling generation, sustenance and evolution of elementary
particles through self-referential hierarchical spin structures of prespacetime-premomentum-
energy. In particular, stated are methods for generating, sustaining and causing evolution of
fermions, bosons and spinless particles in a dual universe (quantum frame) comprised of an
external spacetime and an internal momenutmenergy space, vice versa. Further, methods for
modeling weak interaction, strong interaction, electromagnetic interaction, gravitational
interaction, quantum entanglement and brain function in said dual universe are also stated.

Some additonal methods based on prespacetime-premomentumenergy model are also stated. The
additional methods relate to presenting and modeling four-momentum & four-position relation,
self-referential matrix rules, elementary particles and composite particles through self-referential
hierarchical spin in prespacetime-premomentumenergy (God). In particular, methods for
modeling generating four-momentum & four-position relation, self-referential matrix rules,
elementary particles and composite particles in aforesaid dual universe are stated.

Key Words: prespacetime, premomentumenergy, spin, self-reference, elementary particule,
fermion, boson, unspinized particle, generation, sustenance, evolution.

1. Modeling Method | Based on Prespacetime-premomentumenergy Model |

(1) A method of modeling generation, sustenance and evolution of an elementary particle
through hierarchical self-referential spin in prespacetime-premomentumenergy (God), as a
teaching and/or modeling tool, comprising the steps of:

producing a first representation of said generation, sustenance and evolution of said
elementary particle through said hierarchical self-referential spin in said
prespacetime and prespacetime-premomentumenergy (God), said representation
comprising:
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where e is natural exponential base, i is imaginary unit, L represents rule of one,
M is a phase, Ace™=uy, represents external object, Aie™=y; represents internal
object, L. represents external rule, L; represents internal rule, Ly=(Lme Lm,)
represents matrix rule, Ly represents external matrix rule and Ly; represents
internal matrix rule; and

presenting and/or modeling said first representation in a device for teaching and/or
research.

2 A method as in (1) wherein said external object comprises of an external wave function
in an external spacetime; said internal object comprises of an internal wave function in an
internal energy-momentum space; said elementary particle comprises of a fermion, boson or
unspinized particle in a dual universe comprising of said external spacetime and internal energy-

momentum space; said matrix rule contains an energy operator E — i6,, momentum operator
p — —iV,, time operator t — i0g, position operator x — —iV ;, spin operator 6 where ¢ = (o1,
05, 03) are Pauli matrices, spin operator S where S = (S1, Sy, S3) are spin 1 matrices, mass
and/or intrinsic proper time of said elementary particle; said matrix rule further has a determinant

containing Et-p-x-mz=0, Et-p-x =0, Et-mz =0, or 0-p-x-mz =0, where %:%:M and p is

o

parallel to x; c=1 where c is speed of light; and =1 where 7 is reduced Planck constant.

3) A method as in (2) wherein formation of said matrix rule in said first representation
comprises:
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where 6 = (o1, G2, 03) are Pauli matrices, |p| = {p? = /~Det(o-p) —>a-p
X|=+/x? =/-Det(o-x) —a-x represents

fermionic spinization of |x|, S = (Sy, S, S3) are spin operators for spin 1 particle,

represents fermionic spinization of |p

7’

p| = p? = \/_ (Det(s-p+1;)-Det(1,)) —s-p represents bosonic spinization of p

7

x| =2 = [~ (Det(s-x +1,) - Det(1,)) —>s-x represents bosonic spinization of |x|,

p, represents imaginary momentum, X, represents imaginary position,
p;|=+/p;* =-Det(@-p;) —a-p; represents fermionic spinization ofp,
x| =X’ =/-Det(o-x;) —a-x; represents fermionic spinization of X,

pi|= \/? = \/—(Det(s-pi +15) — Det( |3)) — s -p, represents bosonic spinization

7

7

of |p;|and |x,| = /x? = \/—(Det(s.xi +1,)—Det(1,)) —s-xrepresents bosonic

spinization of |x;|.

(4) A method as in (2) wherein said first representation of said generation, sustenance and
evolution of said elementary particle comprises:
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where ( et ): Ois a first equation for said unspinized particle
—PJ t+7/%s; e

with said imaginary momentum p; and said imaginary position X;,

(E—m -0-X; |S,.e™
op, t+r /s e™®

)zois Dirac equation in Dirac form for said fermion

with said imaginary momentum p; and said imaginary position x;, and

E-m -s-x;|S..e™| : : : : :
( o D iEt)zOIS a first equation for said boson with said
s-p, t+r /S e

imaginary momentum p; and said imaginary position X;.

(5) A method as in (4) wherein said elementary particle in said dual universe comprises of:

an electron, equation of said electron being modeled as:
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a positron, equation of said positron being modeled as:
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a massive spin 1 boson, equation of said massive spin 1 boson being modeled as:
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a massive spin 1 antiboson, equation of said massive spin 1 antiboson being modeled as
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a massless spin 1 boson, equation of said massless spin 1 boson being modeled as:
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an antiproton, equation of said antiproton being modeled as:
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a proton, equation of said proton being modeled as:
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(6) A method as in (4) wherein said elementary particle comprises an electron in said dual
universe and said first representation is modified to include a proton in said dual universe, said
proton being modeled as a second elementary particle, and interaction fields of said electron and
said proton, said modified first representation comprising:

1=e® =101/ = (Le+iM—iM )p (Le+iM—iM )e

_ ( Et -mr e+ip”xﬂ_ip#x/’J ( Et —-—Nz e—ip#x#+ipﬂxﬂj _
p-X oL P-X e

-1 1 -1 -1
E—m _|Xi| e+ip“xﬂ e+ip”xﬂ E-m ﬁ e—ip”xﬂ e—ip/‘x#
—|pi| t+7 —|p| t+7
p e
E-m —x[)s, e™ ) E-m —xYs,.e™)
- it |70 Jigt [=0
—Ipi| t+7 ) s;.e —p| t+z) ;e
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where (Axy, @ ), (Apen® pe) & € are respectively four-potential in spacetime,

four-potential in energy-momentum space & charge, (). denotes electron, ( ),
denotes proton and (( ).( ),) denotes an electron-proton system.

(7) A method as in (4) wherein said elementary particle comprises of an electron in said dual
universe and said first representation is modified to include an unspinized proton, said
unspinized proton being modeled as a second elementary particle in said dual universe, and
interaction fields of said electron and said unspinized proton, said modified first representation

comprising:
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where (Axt, @ 1), (Ape)n® pe) & e are respectively four-potential in spacetime,
four-potential in energy-momentum space & charge, (). denotes electron, ( ),
denotes proton and (( ). ( ),) denotes an electron-proton system.

(8) A method as (1), (2), (3), (4) or (5) wherein said external object interacting with said
internal object through said matrix rule is modeled as self-gravity or self-quantum-entanglement.
9) A method as in (3) or (4) wherein fermionic spinization ‘p‘:\/pT: [“Det(a-p) —o-p and
x| —Jx? = /-Det(c-x) -»o-x, andlor reversal of said fermionic  spinization

o-p—> /- Det(c-p =\/p_2=\p\and 0-X —>+/-Det(g-x =Jx7:\x\are modeled as a first form

of weak interation; bosonic spinization |p|=.p? =,/-(Det(s-p+1,)-Det(l,)) »>s-p and

x| = Vx? = \/—(Det(s-x +1,) - Det( |3)) —s-x of said elementary particle with rest mass and/or

decay of said massive boson is modeled as a second form of weak interaction; and said bosonic
spinization of said elementary particle with no rest mass and/or reversal of said bosonic

spinization s-p—>\/—(Det(s-p+ls)—Det(I3)) =Jp7:\p\and s‘x—>\/—(Det(s~x+l3)—Det(I3)) =Jx7:\x\

of said massless boson is modeled as a form of electromagnetic interaction.
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(10) A method as in (3) or (4) wherein a form of interaction or process involving imaginary
momentum p; and imaginary momentum X; is modeled as strong interaction.

(11) A method as (1), (2), (3), (4) or (5) wherein said first representation is modified to
include a second elementary particle comprising a second external object and a second internal
object; and interaction between said external object and said second internal object and/or
between said second external object and said internal object is modeled as gravity or quantum
entanglement.

(12) A method of modeling an interaction inside brain through hierarchical self-referential
spin in prespacetime-premomentumenergy (God), as a teaching and/or modeling tool,
comprising the steps of:

generating a first representation of said interaction through said hierarchical self-
referential spin in said prespacetime-premomentumenergy (God), said
representation comprising:

E-ed.y—m _“'(X/_eA(p, B))| Ve- =0
_G'(p/_eA(r,t)) t—edpett |\ Vi, p
O'-E(X’t) J_ _ic.(l//Tﬁal//)_iG'j(x,t) , and/or

Boe | | —iyT ppy)-inpe

( E+e¢(r’t)—m —o.(x+eA(p’E) )J{l//e'+}=0

—O'(p—i-eA(m)) t+e¢(p’E) +T l//i,—

E -0X
-ap t

e

E —o~xJ

TExy __iG'(WTﬂal//)_iG'j(x,t) ’
-op t

| =i BBV -ippe

iO"B(p’ E)

where (), ( ), denotes a proton-photon system, ( ). ( ). denotes an electron -
photon system, (A, @) denotes electromagnetic potential, E denotes electric field,
B denotes magnetic field, 6 = (01, G5, G3) denote Pauli matrices, (a, 5) denote
Dirac matrices, ¥ denotes wave function, and ¥’ denotes conjugate transpose of
¥; and

presenting and/or modeling said first representation in a device for teaching and/or
research.
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2. Modeling Method 11 Based on Prespacetime-premomentumenergy Model |

Q) A method of modeling generation, sustenance and evolution of an elementary particle
through hierarchical self-referential spin in premomentumenergy-prespacetime, as a teaching
and/or modeling tool, comprising the steps of:

producing a first representation of said generation, sustenance and evolution of said
elementary particle through said hierarchical self-referential spin in said
premomentumenergy-prespacetime, said representation comprising:

1=g® =10 = | @ M+iM _ LeL,-_l(e_iM Xe_iM )—1 N

(LM e LM i{&e'i:: j = LM (WGJ = O
' "\ Ae” Vi

where e is natural exponential base, i is imaginary unit, L represents rule of one,
M is a phase, Aee'“‘":l//e represents external object, Aie'”\":y/i represents internal
object, L. represents external rule, L; represents internal rule, Ly=(Lwme Lm;)
represents matrix rule, Lye represents external matrix rule and Ly; represents
internal matrix rule; and

presenting and/or modeling said first representation in a device for teaching and/or
research.

2 A method as in (1) wherein said external object comprises of an external wave function
in an external energy-momentum space; said internal object comprises of an internal wave
function in an internal spacetime; said elementary particle comprises of a fermion, boson or
unspinized particle in a dual universe comprising of said external energy-momentum space and
said internal spacetime; said matrix rule contains a time operator t — 0., position operator

X ——iV, energy operator E — i0,, momentum operatorp — —iV , spin operator ¢ where ¢

= (o1, 02, 03) are Pauli matrices, spin operator S where S = (S3, S, S3) are spin 1 matrices,

intrinsic proper time and/or mass of said elementary particle; said matrix rule further has a

X
determinant containing tE-x-p-zm=0, tE-x-p=0, tE-mm=0, or 0-x-p-zm=0, where LZL:H
m P
and x is parallel to p; c=1 where c is speed of light; and 7#=1 where 7 is reduced Planck constant.

3 A method as in (2) wherein formation of said matrix rule in said first representation
comprises:
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represents fermionic spinization of |x|, |p| = Jp? =/~ Det(a-p) —>a-p represents

fermionic spinization of |p| .S = (S, Sp, S3) are spin operators for spin 1 particle,

where 6 = (61, 05, 03) are Pauli matrices,

x| =+/x% = \/_ (Det(s.x+ 1,)— Det(|3)) —s-x represents bosonic spinization of ||,

Ip| = p? = \/_ (Det(s-p+15)—Det(1,)) —s-p represents bosonic spinization of |p

’

X; represents imaginary position, p; represents imaginary momentum,

[;|=+/%* =/~ Det(o-x;) —>a-X;represents fermionic spinization of X,

p;|=+/p;* =-Det(@-p;) —a-p; represents fermionic spinization ofp,
xil= \/Xi2 = \/—(Det(s -X; + 13) — Det( IS)) — s -x; represents bosonic spinization

7

’
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of |x,| and |p;| = \/? = \/—(Det(s.pi +15) — Det( |3)) — s -p, represents bosonic

spinization of |p;|.

4) A method as in (2) wherein said first representation of said generation, sustenance and
evolution of said elementary particle comprises:

_ tE —7m e+ip"xy—ip”x}, _
X-p

(t_—TX .l )1(eipﬂx" Xeip#x” )1 N A ~|p AN
—|X| A& +m —|x| E+m

tor g Rl v g, (t;r ~lp| ae,, 0
_|X| E+r |X| E+m a e ipx,

—ip#x
t— -0- g et
—>(7 T Pl A. | = (Ly. LMi)('Z'):o or
o-Xx E+m -ipx,, ' 772

1: eiO :1ei0 — Le+iM—iM

Ae
_ipH
t-r -s-p|A,.e P Ve
s'Xx E+m -iptx =(bwe L, =0
Ai,e H i,—
—ipH
t-z —lp| | a,.e" * L : : -
where A =0is a first equation for said unspinized
X Eeml g, o
_ _o- -ipx,
particle,(ﬁt 4 oP A“e_ —=0is a first equation in Dirac-like form for
g-Xx E+m A| 7e—|p#><#
ipHx
. . t-7 -s- P . . . .
said fermion, and ( g P A“e_ =0Qis a first equation for said

boson;

1=¢® =10 = Lle+iM—iM _ tE-Xx-p e P XP X
m

(t—_ x| X—_ T ) 1(eipﬂxﬂ Xeipﬂxﬂ )1 g _m v
—r e+ -7 E+|p|
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_ipH
t—|X| efipﬂxy —-m efipﬂxu _O_)(t_|x| —m a, € v -0
-7 E+|p| -7 E+|p| ai’refip”xy
t—0-x m | A o P 7%
- - 1 _ el |
“\ . E+0- ~iphx _(LM'e build, J70 O
p Ai,re H i,r
—ip”x
(t—s-x -m | Ae “ —(L L ‘//eJ)_O
—t E+splp o | T M/
—ipHx
t—|X -m |a.e " * . . . I
where ( | | el .. |=0is a second equation for said unspinized
-7 E+|p| a e—lp Xy
1,r
—O- — 7ip”xﬂ
particle, (t g-x m o) Ae =0 1is a second equation in Weyl-like form
-7 E+o’.p Al efip/‘x‘u
*ipﬂxl
for said fermion, and (t_s'x Mmoo Age —0Iis a second equation for

—-r E+s-p A e—ip'”x#
ir

said boson;

1=gi0 —1e10 — [@*M-IM _ tE p P XumiP X
M+ X-p

k) )

t e—ip”x# _ —-—m- ||p| 7ip”x# N t e—ip/‘xﬂ = m-— ||p| efip'”x'u ~0

—z'+i|X| E —r+i|X| E
t i —ipHx
%( o mm-iplfae” |,
T+ I|X| E a_efip”xﬂ
1
—)( t ~m-io-p| Ae =(,. L )(Ve)=0 or
T+i0-X E Ae—ip*‘x;, Me TV,

. —ipHx
( LTl AL, L )(Ze)=o
T+IiS-X E Ao ™ Me MU,
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t —m—i|p| a e—lp”x# . . . . ..
where ) e =0is a third equation for said unspinized
+ilx| E ae P
-
. t -m-io- e . . o .
particle, ( i Pl Ae _ =0is a third equation in a third form
T+I10-X E Aie_'p X,
. —ipHx
. . -m-is- “ . . .
for said fermion, and ( _ P A . |=0isathird equation for
T+IS-X E Ae " u
said boson; or
1=g® =10 — [ @+M-M _ tE—mm e+ip"><y—ip"xy
X; P
t—r7 —|pi| ' —ipHx —ip“x ! t—7 -ip*x —|pi| —ipHx
—— 1]l “le 4] >——e F=—"-"¢e¢ H >
—[x;| AE +m - x| E+m
t—Te—ipﬂx _ —lpil o _ ( ~Ipi| Is. e"Et) 0
E+m x| E+m et

-0-p; |S..e™ Ve
B FR ] e NN oo B
-7 —-s-p|S,.e™ Ve
(s-x. E+mL. e“E‘):(LM‘e LMJ*V- ):O

t-z  —lp| Is..e™) .. . _ _ - .
where " & |= Ois a first equation for said unspinized particle
Ix;| E+m/s e

with said imaginary position x; and said imaginary momentum p;

_ —a-D. —iEt
C 4 o p't“e_ )zois Dirac equation in Dirac form for said fermion

o-X; E+m/s, e ™

with said imaginary position x; and said imaginary momentum p;, and

t_ —s-D. S e—iEt ] . . . R .
(s 3 c ‘r)nllsw iEt):Ols a first equation for said boson with said
- X, + i _€

imaginary position x; and said imaginary momentum p;.
(5) A method as in (4) wherein said elementary particle in said dual universe comprises of:

an electron, equation of said electron being modeled as:
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—ipHx —ipHx
t-r -op|A.e “ 0 t-og-x -m Ae ” 0 or
o-x E+m x|\ -7 E+0- -ipfx, |
Ai’_e H Y Ai,re H

. —ip“x
( t -m-i10-p| Ae

ig- —ip#x
T+10-X E I

a positron, equation of said positron being modeled as:

7] +ipH
(j_r ~ag-p| A e 0 (t—o-x -m | Ae"

=0 or
. ip#x _ . ipf'x,
og-x E+m A,+e+ L T E+o-p Aﬁ,,e+ ,
. ipH
( t -m-io-p Aeeﬂp “u o
T+i0-X E Aie“pﬂxﬂ 1

a massless neutrino, equation of said neutrino being modeled as:

t —-O- e—ip"x” t—g-X e_—ip/’x#
Pl A =0, A =0 or
g-X E E+o-p

Ae " Al
C t —io-p| Ae™ o
. | ’UX - 1
10-X E Ae X,
A massless antineutrino, equation of said antineutrino being modeled as:
+ipHx +ipHx
(t Rl =0 (t_o‘x A =0 or
O-X E AI e+ip#xﬂ — Y E+o-p Aile“plux# =
(¢ oafa ),
|o'x E Aie+ip/‘xﬂ — VY

a massive spin 1 boson, equation of said massive spin 1 boson being modeled as:

_ipH —ipH

el
. —ip#x
s-X E+n Ai’_e 1

_ =0 or
-7 E+s.p A e_|p#xﬂ
ir
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) _ipH
( t -m—-is-p| Ae " ¥
T+iS-X E A efiP”X,,

a massive spin 1 antiboson, equation of said massive spin 1 antiboson being modeled as:

+ipH
(I—T —-S:p Ae,,e " 0 (t—S'X —-m Ae,re
s-x E+m dfx, |\ —z E+s- +iptx
A.e “ P Ae “

. ip#
( t -m—-is-p| Ae™"
T+IiS-X E A e+ip“xy

+ip”x#

=0 or

a massless spin 1 boson, equation of said massless spin 1 boson being modeled as:

—ip#x
(t s P A" =(t R G =0
s-x E o P s-x E AiB, ’

A,
~ipHx : -ip#x
(t_s.x Ae,le H _oor(‘r t —|Sp Aee ) _O
—ipHx - ie. —ipHx -
E+s-p A, pH'x,, IS-X E Ae Px,
-S E . . . .
Wheret P _®® 1-0is equivalent to Maxwell-like equation
s-x E AIBy,
5EE(pYE) =-V, x B(th) _
0Byy =V, xEpg )’

a massless spin 1 antiboson, equation of said massless spin 1 antiboson being modeled as:

LipH LipH
( t -s-p| A, e P 0 (t—s-x A, e P
sS-X E A e+ip“xﬂ ’ E+s-p A e+ip”xﬂ

i+ il

. +ipHx
(‘7 t —I1S:-p Aee “ _0
isx  E |

=0 or

an antiproton, equation of said antiproton being modeled as:

t-z  —o-p; |S..e™™ t—0-X, -m |S,e™
e 70 _ g [F0 O
o-x; E+m/\S e T E+0-p;/S; e
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L t -m-io-p, Xiee—iEt)
. _]=0:o0r
T+10-X; E e

a proton, equation of said proton being modeled as:

t-r  -o-p;|S. e™ t—0-X, -m S, e"™
o-x;, E+m/s, ™ =0 ¢ E+o-phs, e/ 0
TAG i+ Pi/AS;,€

L t _zm_io-.piLSeeHEt)
) _|=0
T+10- X, E et

(6) A method as in (4) wherein said elementary particle comprises an electron in said dual
universe and said first representation is modified to include a proton in said dual universe, said
proton being modeled as a second elementary particle, and interaction fields of said electron and
said proton, said modified first representation comprising:

1=¢® 161910 — (Le+iM—iM )p (Le+iM—iM )e

_ (tE —7m eJrip/lxyipﬂX/J] (tE —1m efipﬂx#Jripﬂxu j —
X-p D X-p e

t—7 —|p| - +ip#x +ipHx - t—7 —|p| - —ipHx —ipHx -
! e H e H -7 e H e H
—xi| | E+m —x| \ E+m
p e
t-z  —pi| Vs ™) ) [(t=r Pl [se.e7 )
- it [0 Jiet [~
—x;| E+m]s.e -X E+m] s _e
p
t-edpr-r  ~Opi-eAey))s, e =0
~0-(xi—eApr)  E-edy+m s, e .
trede =7 —Op+eAy )Y, e 0
—o-(x+eA(pyE)) E+edyy+m \S; e ™™ | .
Where (ApE). @ pE) (Axt @ «y) & e are respectively four-potential in energy-

momentum space, four-potential in spacetime & charge, ( ). denotes electron,
(' )p denotes proton and (( ).( ),) denotes an electron-proton system.

e
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(7) A method as in (4) wherein said elementary particle comprises of an electron in said dual
universe and said first representation is modified to include an unspinized proton, said
unspinized proton being modeled as a second elementary particle in said dual universe, and
interaction fields of said electron and said unspinized proton, said modified first representation
comprising:

e

_ (tE —7m e+iP“X,,—iP#Xp] (tE —m e—ipﬁxy+ipﬂxy _
X-p P X-p e

-1 -1 -1 -1
'[—7‘[ —|pi| e+ipl”x,u e+ip”xﬂ '[—72' —|p| e—ip/‘x/u e—ip/‘xﬂ
—xi| \ E+m —Ix| | E+m

t-7 _|pi| Se’_e+iEt _ t—7 _|p| Se’+e—iEt ~
Tl E+m) s e =0 X Em)s e =0
p

1=g® =191 = (Le+iM—iM )p (Le+iMfiM )

I+

{t_%ﬁ_r PieAw Se'e“Etj—OJ
p

(t+e¢(p,E)—V(p,E)—r —o-(p+eA(m)) j{se&e—iEt]:OJ
e

-q- +eA(ryt)) E+e¢(ryt) _V(ryt)‘f‘m Siyie_iEt

where (Ape)® p.e) (Axy @ xn) & e are respectively four-potential in energy-
momentum space, four-potential in spacetime & charge, (). denotes electron,
(' )p denotes proton and (( ).( ),) denotes an electron-proton system.

(8) A method as (1), (2), (3), (4) or (5) wherein said external object interacting with said
internal object through said matrix rule is modeled as self-gravity or self-quantum-entanglement.

(9) A method as in (3) or (4) wherein fermionic spinization |x| = Jx2 = /-Det(0-x) —0-x
and  |p|=p? =/~Det(c-p) »ao-p, andlor reversal of said fermionic spinization

0-X —> /- Det(a-x =Jx7=\x\and g-p—>+/-Det(a-p =\/p_2=\p\ are modeled as a first form

of weak interation; bosonic spinization \x\:\/x_2=\/—(Det(s-x+|3)—Det(|3)) —>$-X and

p|=p? = [-(Det(s-p+1,)~Det(1,)) —>s-p of said elementary particle with rest mass and/or

decay of said massive boson is modeled as a second form of weak interaction; and said bosonic
spinization of said elementary particle with no rest mass and/or reversal of said bosonic
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spinization s-x—>\/—(Det(s-x+I3)—Det(I3)) =Jx7=\x\ and s‘p—>\/—(Det(s~p+ls)—Det(|3)) =\/p7:\p\

of said massless boson is modeled as a form of electromagnetic interaction.

(10) A method as in (3) or (4) wherein a form of interaction or process involving imaginary
momentum X; and imaginary momentum p; is modeled as strong interaction.

(11) A method as (1), (2), (3), (4) or (5) wherein said first representation is modified to
include a second elementary particle comprising a second external object and a second internal
object; and interaction between said external object and said second internal object and/or
between said second external object and said internal object is modeled as gravity or quantum
entanglement.

(12) A method of modeling an interaction inside brain through hierarchical self-referential
spin in premomentumenergy-prespacetime, as a teaching and/or modeling tool, comprising the
steps of:

generating a first representation of said interaction through said hierarchical self-
referential spin in premomentumenergy-prespacetime, said representation
comprising:

t—e¢(p’E)_T _6'(p/_eA(r,t) l//e,— -0
_“'(X/_eA(p,E)) E-edeny+tm | vi. 0
i —ic~(y/Tﬂaw)—i0-j(p,E) , and/or
-ity T ABY)-ipey
{ t+e¢(p’E)_T —G'(p+eA r,t))][l//e*]_o

—O'-(X+€A(py E)) E+e¢(ryt)+m l//i,—

t -g-p
-0-X E

0E e
IO'B(r,t)

e
t -g-p
-g-X E

°-E<p,E)J= ~io-(y " pay)-iejp g |
~itw T BBV -ippey

iO'-B(r’t)
where (), ( ), denotes a proton-photon system, ( ). ( ). denotes an electron -

photon system, (A4, #) denotes electromagnetic potential, E denotes electric field,
B denotes magnetic field, 6 = (61, G5, 63) denote Pauli matrices, (a, ) denote
Dirac matrices, ¥ denotes wave function, and ¥’ denotes conjugate transpose of
Y; and

presenting and/or modeling said first representation in a device for teaching and/or
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research.

3. Modeling Method | Based on Prespacetime-premomentumenergy Model 11

1)

A method for presenting and/or modeling generation of a four-momentum and four-

position relation of an elementary particle through hierarchical self-referential spin in
prespacetime-premomentumenergy (God), as a research aide, teaching tool and/or game,
comprising the steps of:

()

generating a first representation of said spin producing said four-momentum and four-

position relation of said elementary particle through said hierarchical self-
referential spin in said prespacetime-premomentumenergy (God), said first
representation comprising:

—iL+iL

1=¢" =e ™" =(cosL—isinL)cosL+isinL)=

[m_iﬂj(z”HijﬁEt:mﬂp.x
E E |\t t Et

where e is natural exponential base, i is imaginary unit, L is a phase, E, m, p, t, 7
and x represent respectively energy, mass, momentum, time, intrinsic proper time

. . . E m .
and position of said elementary particle, i M p is parallel to x and speed
T

o5

of light ¢ =1; and

presenting and/or modeling said first representation in a device for research, teaching

and/or game.

A method as in (1) wherein said first representation is modified to include an four-

potential (Awx),¢ ) In spacetime (x, t) and another four-potential (Apg). ¢ @) IN Momentum-
energy space (p, E) generated by a second elementary particle, said modified representation

comprising:

—iL+iL __

1=e%=e"" =(cosL—isinL)cosL+isinL)=

m_ . ‘p €Ay

4 i ‘X_eA(P,E)‘
E-edyxy E—8fxy \t-8pe) -8y
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mr+(p-eA(xt))-(x-eA(pE)) (
’ — | >(E—-eg, )(t—e¢ )=mr+(p-eA )-(x-eA )
{ (E _e¢(x,t)xt _e¢(p,E)) e ) (x) P.£)
where e next to Axy), @), Apk) & @) is charge of said elementary particle;

; (p'eA(x,t)) is parallel to (X'eA(p,E))'

E—efy _ M _[P-eAuy
(t —e¢(p'E) ’ T ‘X'eA(p'E)‘

A method as in (1) for presenting and/or modeling generation of a self-referential matrix

©)

rule further comprising the steps of:

generating a second representation of said spin forming said matrix rule from said
four-momentum and four-position relation, said second representation

comprising:
-1
1 Et-mz _(E-mY =X _E-m_-X_E-m -X_,
p-X —p| \t+z —p| t+r  —p| t+r
E-m —x E-m -agx)or(E-m -sX
— —
—p| t+r -gp t+r -sp t4r
o Etpx_(EdplY == ' _Edp|_ = E-pl_ - _,
mz —m | t+x| —m  t+x] —m x|

(E—|p| -7 ) (E—0~p -7 ) (E—S-p -7 )
- — or
-m t+o-X -m t+s-X

-m t+|x|
71 .
yq1_Mmz+p-xX _ E_ —T—||X|
Et —m+i|p| t
L B i, B _mriM
—m+ilp| t —m+ilp| t
{ E —T—i|X|J ( E —T—iO"X) t E —r—is~x)
- . - _ or , OF
—m+||p| t m+io-p t m+is-p t
1
1= Et—pi-xi: E_|pl| -7 _)E_|pi|= - _)E_|p'|— - =0
mz —m J tHx] —m  tHx] —m ]

(E_|pi| _7) (E_o.pi s ) (E—s-pi -7 )
- —> OI’ ’
-m  t+x] -m  t+0-X -m  t+s-X,
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where 6 = (61, G2, G3) are Pauli matrices, |p| = {p? = /~Det(o-p) —>a-p
X|=+/x? =/-Det(o-x) —a-x represents

fermionic spinization of |x| S = (Sy, Sy, S3) are spin operators for spin 1 particle,

represents fermionic spinization of |p

7’

p|= \/p7 - \/_ (Det(s.p+ 1,) - Det( |3)) —s-p represents bosonic spinization of |p

7

x| =/x% = \/_ (Det(s.x+ 1,)— Det(|3)) —s-x represents bosonic spinization of ||,

p, represents imaginary momentum, X, represents imaginary position,
p;|=+/p;* =/—Det(a-p;) —a-p;represents fermionic spinization of|p,
x| =X’ =/-Det(o-x;) —>a-x; represents fermionic spinization of X,

;| = \/? = \/—(Det(s -p; + 1) — Det( |3)) — s -p, represents bosonic spinization

’

7

of I a0 i = 7 = {~(Det(s x, 1)~ DaI(1)) — s-x,feprsens bosoric
spinization of |x|,

presenting and/or modeling said second representation in said device for research,
teaching and/or game.

4) A method for presenting and/or modeling generation, sustenance and evolution of an
elementary  particle  through  hierarchical self-referential spin in  prespacetime-
premomentumenergy (God), as a research aide, teaching tool and/or game, comprising the steps
of:

generating a first representation of said generation, sustenance and evolution of said

elementary particle through said hierarchical self-referential spin in said
prespacetime-premomentumenergy (God), said first representation comprising:

1= @l — @i0ai0 _ g-iL+ilg-iM+iM _ LeLi—l(e—iM Xe—iM )*1 N

(LM e Lu i{Aee-i::}: Ly (l//ej =0
| T\ Ae” Vi

where e is natural exponential base, i is imaginary unit, L is a first phase, M is a
second phase, Aee'""':z//e represents external object, Aie'iM:z//i represents internal
object, L. represents external rule, L; represents internal rule, L=(Lme Lm,)
represents matrix rule, Lye represents external matrix rule and Ly; represents
internal matrix rule; and

presenting and/or modeling said first representation in a device for research, teaching
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and/or game.

(5) A method as in (4) wherein said external object comprises of an external wave function
in an external spacetime; said internal object comprises of an internal wave function in an
internal energy-momentum space; said elementary particle comprises of a fermion, boson or
unspinized particle in a dual universe comprising of said external spacetime and internal energy-

momentum space; said matrix rule contains an energy operator E — i6,, momentum operator
p — —iV,, time operator t — i0, position operator x — —iV ;, spin operator 6 where ¢ = (o1,

0y, G3) are Pauli matrices, spin operator S where S = (Sy, Sy, S3) are spin 1 matrices, mass
and/or intrinsic proper time associated with said elementary particle; said matrix rule further has
a determinant containing Et-p-x-mz=0, Et-p-x =0, Et-mz =0, or 0-p-x-mz =0; c¢=1 where
E_m_|n.

175 N p is parallel to x; c is speed of light; and =1 where 7 is reduced Planck constant.

(6) A method as (5) wherein said first representation of said generation, sustenance and
evolution of said elementary particle comprises:

1=¢" =¢%"" =e" "™ ™ =(cosL +isinL)cosL —isinL)e"™ ™ =

£ i MJ(E —j Hjeﬂpﬂxﬂipﬂxﬂ -
E E\t t

mz+p-X e+ip"xﬂ7ip/‘xﬂ _Et-mz L
Et p-X

[E-m X‘ﬁ)l (eipﬂxﬂ Xeip#xﬂ )1 —> E-m efipﬂxﬂ _ ﬂ efipﬂxﬂ —
~lp| Mt+z || t+7

Eom et Mo o, (E -m | ae;
_|p| t+7 _|p| t+1 ai_e—lp X

I
o

7
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—ip”x

E-m —|x||a.e * o : : -
where A =0is a first equation for said unspinized
— |p| t+7 a e—lp xﬂ
i
_ _o. -ipx,
particle,(ﬁE m -0:X) Ae _ —0is a first equation in Dirac-like form for
agp t+r Aie—'p“m

fip'ux
-m -s-X|A,.e “

SP t+sf A o

. . E . . . .
said fermion, and t =0Qis a first equation for said

boson;

1=¢" =¢"%"" =" "e"™ ™ =(cosL +isinL)cosL —isinL)e"™ ™ =

[E +i MJ(E _j MJer/‘xﬂip/‘x# _ (M)enpﬂxﬂipnxﬂ _ Meﬂpﬂxfipﬂxy _

E E )t t Et mr
A ) S =
-m Nt+|x| -m t+|x|
—ip#
TN L ) LM
-m t+|X -m t+|X —ip'x
X [x] a.e “
—ipHx
E-op -7 |Ae P Ve,
_)( -m t+0-X YI -ip#x Z(L’V"e L =0 or
Ai,re g hr
—ip*x
E-sp -7 |A e ™ Ve,
( -m t+S‘X . 7ip'ux :(LM,e LM,iKye =O
Ai re H ir
_ipt
ol -7 |ae”’ : : : -
where ¢ =0is a second equation for said unspinized
-m t+|x ip#x
| | a.e #
—-g- _ 7ipr/J
particle, (E g-p T AR =0is a second equation in Weyl-like form
-m  t+0-X -ipfx,,
Ae
—ip'ux
for said fermion, and (E—s-p T | Age —0Is a second equation for

-m  t+s-XA A efip”xﬂ
i,r

said boson;
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1=¢"=¢"%" =™ "™ ™ = (cosL +isinL)cosL —isinL)e"™ ™ =

m Yz ) e, E Y_T_i|x|)1(_ipﬂx X )
(EHE](t It]e - UImtip At e e )~

E —ip”xﬂ _ —T—i|X| —ip/‘x# E —ip'“xﬂ B —T—i|X| e—ip#xﬂ ~0
—m-+ilp| t —m-+ilp| t
( E x| ae™ 0
% . . =
m+ip| t ae P
1
E —7—ig-X Aee’ipﬂxﬂ v
— _ =y LN E O or
m+io-p t Aie_'p Xy i
E -7—-1s-X| A efipﬂxf‘ 7
- ) = (LM e Lwi “)=0
m+is-p t A_efip“x/, ' a7
|
s —ipHx
where ( E_ 7=ilx|} ae " |=ois a third equation for said unspinized
m+i|p| t ae ™
i
. E —7-i0- I . . . .
particle, ( i roloex) Ae ., |=0isa third equation in a third form
m+|0'p t Aie_lp X‘u
. ) E —r—is-x| A e ™ . ) )
for said fermion, and _ ¢~ |=0isathird equation for
m+is-p t A ef'p‘ X,

said boson; or

1=¢"° =¢"%"" =e" "™ ™ = (cosL +isinL)cosL —isinL)e"™ ™ =

[m H MJ(Z —j Mjeﬂp/‘xﬂip/‘x# _ (mf +P; - X; je+ip/‘xﬂip/‘xﬂ _ Et—mz¢ e_,_ipﬂxﬂ_ipyx/l _

—+i
E E t Et P, -X;

(E — mX— |Xi|)1(e—ip'“x# Xe—ip”x# )1 N E-m e—ip”x# _ - |Xi| e—ip/‘xﬂ N
—|pi| t+7 —|pi| t+7

E -m e*ip/’x# — |X|| e—ip/lx” _ O N (E -m - |X|| Se'JrefiEt ): O

-p, Ct4r ~lpi| t+zls e™
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E-m -0 - X, Se+e“Et V..
_)(fO"p- t+7 15 e—iEt):(LM,e LMJXV_ =0 or
E-m —s.xi SeJre—iEt V..

(*S'p- t+7 L e—iEt): (LM,e LM'iiV- ):O

—iEt

E-m —|x|]s..e L _ . . :
" . |=0Ois afirst equation for said unspinized particle

where(
—|pi| t+7 i€

with said imaginary momentum p; and said imaginary position X;,

E- -0-X, et . . . . . .
( m -0 X'Xz“e ):0|s Dirac equation in Dirac form for said fermion

o-p, t+s e

with said imaginary momentum p; and said imaginary position x;, and

E-m -s-x,|S..e™| _. : : - i -
( 'XS“ Et)zOIS a first equation for said boson with said
s-p, t+r e

imaginary momentum p; and said imaginary position X;.
@) A method as in (6) wherein said elementary particle comprises of:

an electron, equation of said electron being modeled as:

— -o- i, -o- — -,
(E m -0-x| A_e 01(E ag-p T | AL _0or

ag-p t+r Aﬁefip"xﬂ -m t+0-X Aivrefipﬂx“

( E —7-i0-X Aee‘ipﬂxﬂ
=0;

m+iog-p t Aie-ip”xﬂ

a positron, equation of said positron being modeled as:

(E_m ~ox| A" =0 (E_"'p -z | A

op t+r Ae”p"xﬂ -m t+0-s A,e”pﬂxﬂ
+ s

gk
+Hpfx,,

=0 or

E —r—io-x| Ae™
( i Ae |0

m+i0‘.p t Aie+ipﬂxy

a massless neutrino, equation of said neutrino being modeled as:
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( E _0-X Ae efip,“x/—l (E_o'p A\E e_fipluxﬂ
* =0, | =0 or

. —ip#x . —ipHx
o p t Ai’_e y2i t+0 X A're 4

E —io-x i,

io-.p t Aie—ip!lx#

A massless antineutrino, equation of said antineutrino being modeled as:

(E —a-x| A e (E—o-p A e
. —01 ! :0 Or

op t A o t+0-X A L

o+ X

E —ig-x Aee”pﬂxu
. _ =0;
Te) p t Aie+|pﬂxy

a massive spin 1 boson, equation of said massive spin 1 boson being modeled as:

_ipH ipH
s-p t4r Aiy_e*ip“xﬂ -m  t+s-X Ai',efipﬂx”

. _ipH
( E —7r—is- x| Ae "
m+is-p t A efip”X,,

a massive spin 1 antiboson, equation of said massive spin 1 antiboson being modeled as:

(E—m —-S-X Ae,,e”pﬂxﬂ (E_S'p -7 Ae,re

sp t+r A e+ip/‘xﬂ -m t+s-X A Ie+ip”xﬂ
1

i+

( E —-7—i8-X Aee”pﬂxﬂ 0
m+is-p t Ao Y

+ip”x#

=0 or

a massless spin 1 boson, equation of said massless spin 1 boson being modeled as:
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(E -S-X Aey+e7ipﬂx“ _(E -s-x| Eyp o
s-p t efipl‘xﬂ B s-p t iB(p,E) -

A,

E-s. A, E —is-x| Ae™
( P e =0or ¢ =0

t+s-X A e—ip#xﬂ IS . p t A e_ipyx,u
ir

E -s-x| E4 . . . .
Wheret Y 1= 0is equivalent to Maxwell-like equation
sp t 1B

OiEwy ==V xBeg ).
0eBg =V, xE ’

(P.E) (xH

a massless spin 1 antiboson, equation of said massless spin 1 antiboson being modeled as:

inH
1 X
+Hpfx,

_s- e, —-s-
(E s x| A, e | o, (E s-p A, e | _0or
s-p t A e+|p'”xﬂ t+s-X A e+|p”xﬂ

i+ il

. +ipHx
Q E —-I1s:X| Ae | 0-
is-p t A e+ip“xﬂ ’

an antiproton, equation of said antiproton being modeled as:

E-m -o0-Xx |S e ™ E-o-p, - S e ™
(ﬁ |Xse,+ " )=01 ( p| T Xse,l e )=0 or
op, t+rr /S e -m t+0-x,/\S, e

L E —roiox Xie )
] _]=0:o0r
m+ig-p, t e ™

a proton, equation of said proton being modeled as:
E-m -o0-x|S, e™ E-gp, -7 |S, e™
' HEt |7 01 Y et & 0 or
o-p; t+z /S e -m t+a-x;/\S; e

L E —r—iG-Xixzee”Et)_o
m+io-p, t etE )

(8) A method as in (6) wherein said elementary particle comprises an electron in said dual
universe and said first representation is modified to include a proton in said dual universe, said
proton being modeled as a second elementary particle, and interaction fields of said electron and
said proton, said modified first representation comprising:
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1=el0 —pi%i10i10i10 _ (eioeio)IO (eioeio )e _ (e+iL—iM g HiM-iM )p (e—iL+iLe—iM+iM )e

— ((cosL+isinL)cosL—isinL)e"™™ )p((cosL—isin L)cosL +isinL)e ™™ )

- ([m +i Mj{f —i MJerﬂxﬂ'ip#Xﬂ J {[E —i MJ(Z +i m]e_ipﬂxﬂ”p#xu J
E E |t t , E E it t .

_ ( Et—mr e+ip#x"ipﬂx”j ( Et—-mr eipmﬂﬂp#&,) _
pP-X D p-X e

e i G I | 4 G G O

p

L[(E-m xilY's.e™ ol [(E-m XY 5.6 0
“Ipi| t+7 )| s.et® : —p| t+r) s _e ™ e
E_e¢(r’t) —Mm _0’(Xi —EA(p’ E) Sey_e-*—iEt _O
—0‘(Pi—9A(r,t)) t-edpetr ) S.e™ ) ;

E+ed,y—m —o-(x+eA(py E)) se’+e‘iEt 0
—0'(p+eA(r't)) t‘f‘e¢(pY E)+T Siie_iEt B
! e
where (Axt, @ ), (Apen® pe) & € are respectively four-potential in spacetime,

four-potential in energy-momentum space & charge, (). denotes electron, ( ),
denotes proton and (( ).( ),) denotes an electron-proton system.

9) A method as in (6) wherein said elementary particle comprises of an electron in said dual
universe and said first representation is modified to include an unspinized proton, said
unspinized proton being modeled as a second elementary particle in said dual universe, and
interaction fields of said electron and said unspinized proton, said modified first representation

comprising:

1= g0 — 0101010 _ (eioeio )p (eioeio )e _ (e+iL—iM g iM-iM )p (e—iL+iLe—iM+iM )e

—((cosL +isinL)cosL —isinL)e™™) ((cosL —isinL)cosL +isinL)e ™™ ),

= ([m +i MIE —i M]e”pﬂxﬂ_ipﬂxﬂ J [[m —i MJ[E +i m}e_ipﬂxu”pﬂxﬂ ]
E E )\t t ) E E\t t .
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(Et —Nnr +|p*‘x |p“ J ( Et —-mc eip”x#-#ip"X#J —
pL P X e
E— |X| e+ipl”xﬂ e+ip'”xﬂ . E-m |S| N efip/‘xﬂ efip/‘xﬂ N
—|pi| t+7 —p| | t+z
p
N E_m _|Xi| SE,—e+_iEt :0 E_m _|X| se,-%—e:iEt :0
_|pi| t+7 SHGHEt _|p| t+7 Si,fe iEt
p e

{E—e¢(m) -m X —eA, g se,e“Etj_oJ
p

Et
_‘pl _eA(rYt)‘ t_e¢(p’ E) +T Si‘+e+l

-Qg- +EA(r’t) t'i'e¢(pY E) _V(pY E) +7 Si'_e_iEt

(E+e¢(r,t) ~Viry—m —o.(x+eA(p’ E)) J[Se’+e—iEt J—oj
e

where (Ax1), ¢ x1), (Ape) @ o) & € are respectively four-potential in spacetime, four-
potential in energy-momentum space & charge, (). denotes electron, ( ), denotes proton
and (( ). ( ),) denotes an electron-proton system.

4. Modeling Method Il Based on Prespacetime-premomentumenergy Model 11

1) A method for presenting and/or modeling generation of a four-position and four-
momentum relation of an elementary particle through hierarchical self-referential spin in
premomentumenergy-prespacetime, as a research aide, teaching tool and/or game, comprising
the steps of:

generating a first representation of said spin producing said four-position and four-
momentum relation of said elementary particle through said hierarchical self-referential
spin in said premomentumenergy-prespacetime, said first representation comprising:

1=e%=e ™" =(cosL—isinL)cosL+isinL)=

(LMIEHMHMJQE:m+x.p
t t\E E tE

where e is natural exponential base, i is imaginary unit, L is a phase, t, 7, x, E, m
& p, represent respectively time, intrinsic proper time, position, energy, mass &

momentum of said elementary particle, E =—= | | ; X Is parallel to p and speed
m p

of light ¢ =1; and
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presenting and/or modeling said first representation in a device for research, teaching
and/or game.

2 A method as in (1) wherein said first representation is modified to include an
electromagnetic potential (Ape,é @g) IN momentum-energy space (p, E) & another
electromagnetic potential (Ax,¢ ) In spacetime (x, t) generated by a second elementary
particle, said modified representation comprising:

1=¢"=e™" =(cosL—isinL)cosL+isinL)=

2 _i‘X'EAm,E)\ m \p A,
t=edpr)  t-Cfpe) | E—Cfy te¢rt

(zm +(x-eA,¢))-(p-eA

(t _e¢(p,E))(E —€dey)
where e next to Ape), &) Axy & @ (xy) IS charge of said elementary particle;
t-edpe) 1 _[X-CApe)

—— P = — =P (x-eA ) )is parallel to (p-eA,
E-edyy m ‘p_EA(x,t) ( a)ie? p-efen)

()x,t))] N (t _ e¢(p,E)XE _ e¢(r,t)): m+ (X - eA(p’E)). (p - eA(X,t))

3) A method as in (1) for presenting and/or modeling generation of a self-referential matrix
rule further comprising the steps of:

generating a second representation of said spin forming said matrix rule from said
four-position and four-momentum relation, said second representation
comprising:

1= tE—zm _ t—r: —|p| _)t—r_ —|p| ~0
X-p —|x| E+m —|x| E+m —x| E+m

t-r  —p| t-r —-gp)or(t-z -sp) ,
- -
—x| E+m —g-X E+m —sX E+m
o tE- xp —|x| Gt -m )] —m
E+|p| -z E+p| —z  E+p|
(t—|x| ) (t—o X -m ) (t—s-x -m )
- or
-7 E+|p| r E+0-p -7 E+s-p
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-1 ;
L mMEXp _ t_ —m—i|p|
tE — 7 +i[X| E

N t. :—m—||p|_) t. _—m—||p|:0
—7+ilx| E —7+ilx| E
—>[ t —m—ip]_}( ‘ _m_io'p)ort t _m_is'p),or
—7+ilX E T+i0-X E T+iS-X E
-1
_>1:tE_Xi‘pi: t—|Xi| —m _)t—|xi|: —m _)t—|Xi|_ —m —0
m -7 E+|pi| —T E+|pi| -7 E+|Xi|

(t—|xi| -m ) (t—c:-xi -m ) (’[—S-Xi -7 )
N N or )
-7z E+|p] -z E+a-p, -7 E+s-p,

x\=\/x72=1/—Det(o-x) —-0-X
p|=+p? =/~Det(c-p) —0o-p represents

,» S = (S1, Sp, S3) are spin operators for spin 1 particle,

where 6 = (61, G5, 03) are Pauli matrices,

represents fermionic spinization of |x

’

fermionic spinization of |p

X =/x% = \/_ (Det(s.x+ 1,)- Det(|3)) —s-x represents bosonic spinization of ||,

7

p| = \/p7 - \/_ (Det(s.p+ 1,) - Det( |3)) —>s-p represents bosonic spinization of |p

X, represents imaginary position, p, represents imaginary momentum,

[;|=+/%* =/~ Det(g-x;) —>a-x;represents fermionic spinization of X,
p;|=+/p;* =/—Det(a-p;) —a-p;represents fermionic spinization of|p,

Ix;| = \/? = \/—(Det(s -X; + 13) — Det( |3)) — s -x; represents bosonic spinization

’

7

of |x,| and |p;| = \/? = \/—(Det(s-pi +1;) — Det( Is)) — s -p, represents bosonic
spinization of |p; |,

presenting and/or modeling said second representation in said device for research,
teaching and/or game.

4 A method for presenting and/or modeling generation, sustenance and evolution of an
elementary particle through hierarchical self-referential spin in premomentumenergy-
prespacetime, as a research aide, teaching tool and/or game, comprising the steps of:

generating a first representation of said generation, sustenance and evolution of said
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elementary particle through said hierarchical self-referential spin in said
premomentumenergy-prespacetime, said first representation comprising:

1= @i® — @i%ai0 _ g-il+ilg-iM+iM _ LeLl 1(e iM Xe |M) N

(LM e Lu i{&e-i:\\: } =Ly (l/jeJ =0
' "\ Ae” Vi

where e is natural exponential base, i is imaginary unit, L is a first phase, M is a
second phase, Ace™=1y represents external object, Aie™=y; represents internal
object, L. represents external rule, L; represents internal rule, L=(Lme L)
represents matrix rule, Ly represents external matrix rule and Ly; represents
internal matrix rule; and

presenting and/or modeling said first representation in a device for research, teaching
and/or game.

(5) A method as in (4) wherein said external object comprises of an external wave function
in an external energy-momentum space; said internal object comprises of an internal wave
function in an internal spacetime; said elementary particle comprises of a fermion, boson or
unspinized particle in a dual universe comprising of said external energy-momentum space and
said internal spacetime; said matrix rule contains a time operator t — 0., position operator
x ——iV , energy operator E —i0,, momentum operatorp — —iV, spin operator ¢ where ¢
= (o1, 02, 03) are Pauli matrices, spin operator S where S = (S3, Sy, S3) are spin 1 matrices,
intrinsic proper time and/or mass of said elementary particle; said matrix rule further has a

. .. t X
determinant containing tE-x-p-zm=0, tE-x-p=0, tE-mm=0, or 0-x-p-zm=0, where —:L:H
m p
and x is parallel to p; c=1 where c is speed of light; and #=1 where # is reduced Planck constant.

(6) A method as (5) wherein said first representation of said generation, sustenance and
evolution of said elementary particle comprises:

1=¢"=¢"%"° =™ ™ = (cosL +isinL)cosL —isinL)eg™ ™ =

£+im L_iM e+ip/‘xﬂ—ip/‘x# _ m+X-p e+ip/4xﬂ—ipllx# =tE;ﬂne+ip"X”—ip“xy _
t t)\E E tE X-p



36
Hu, H. & Wu, M., Modeling Methods Based on Prespacetime-Premomentumenergy Model

O O RS S I
—[X| \E +m V| E+m

t__z-e,ipﬂxﬂ — |p| e,ipuxﬂ _0s (’i— T — |p| ae’+e‘ipﬂxu .

. —ipHx
|| E+rz x| E+mf g ™
o —lp/‘x
-7 - ) e, +
—>( P A.e e =(L,\,Ie LMi)Q//' ):O or
o-x E+m A e—'p y ‘ 4
—r -s-p[A, e" v
s-X E+m " ~iptx :(L'V"e L, T )=o
Aiy_e H i,—
—ip#x
t—7 —|p| a, .e P . . , , -
where A =0is a first equation for said unspinized
x| E+m a e P
ipHx
particle,C_T “OP) AL T gis a first equation in Dirac-like form for
o-x E+m A o "

—ip'“x

t-z -s-p|A,..e

said fermion, and ( =0is a first equation for said
s-X E+m A e—ip”xﬂ

boson;

1=¢" =¢"%"" =e""e™ ™ = (cosL +isinL)cosL —isinL)e"™ ™ =

—+|M m iM e+ip"xﬂ—ip”><# _[m+X-p e+ip"xﬂ—ip"xﬂ :tE—X'pe+ip”x;,—ip"x#
t tN\E E tE m

(t — |X|X —-m )1(eip”x# Xeip'”xﬂ )1 N t—|X| e—ip'”xﬂ __~ m efip”xﬂ
—7 N\E+|p| —7 E +|p|

t- |X| e_ipﬂx# _-m e_ipﬂxy o (t— |X| “m {2 iptx,
-7 E +|p|

eIe
’ =0
-7 E+|p| a.re_ipﬂxf’

1,

—_ipHx
t—0-X -m g H e
_)( Ae'I " :(LMe LMi%:/;YI)ZO or
-7 E+o-p A o P ’ Vi
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t—s-x -m YA ™ W
( el . :(Lm,e LM,i el _0
-7 E+s-p A e " ir

x| -m | a,e”
where e el .. |=0is a second equation for said unspinized
— =1 X
T +|p| a, e
—ip/‘x
particle, (t—or-x Mmoo Ae . |=0isasecond equation in Weyl-like form
-7 E+0p Ai'reilp X
-s. — 7ip#x#
for said fermion, and (t S X m ) Ace _pis a second equation for

-7 EJ’_S.p A efip/‘lxﬂ
ILr

said boson;

1=¢"" =¢"%"" =¢"e"™ ™ = (cosL +isinL)cosL —isinL)e"™ ™ =

T m E_M +ip"xﬂ—ip"xﬂ_( t Ym—l|p|)(.pﬂx leﬂx‘)l
[th](E IEJe - r+||x|/\ E )

t e—ip”xﬂ _ —m—i|p| —ip/‘xﬂ N t e—ip’”xy — m—||p| —ip*x

L R L P T
—7+i[X| E —7+iX| E
. igh
_)( t_ —m—ilp| aee.'p “u 0
T +i[x| E ae
1

—m—ig- _ipﬂxﬂ
Rt ) m
T+i0-X E -ipHx,
( t -m-is-p| Ae
T+I8-X E —'p“x

o —lp'”x
where ( t.| | m I|p| . |=0is a third equation for said unspinized
7T+I1X *'p X
. t —ig- L .
particle, ( _ P Aee . |=0is a third equation in a third form
T+10-X E -ipTx,,

Ae
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(")

ipH
t -m-is- P _ _ _
: PIAe . |=0is athird equation for
T+IS-X E A e—m‘xy

for said fermion, and (

said boson; or

1=¢"° =¢"%"" =e"e"™ ™ = (cosL +isinL)cosL —isinL)e"™ ™ =

(£+|M][ |p |j +Ip/‘leip/‘X# _ (MJerl‘xﬂip/‘xﬂ _ tE_zme'*'iP”Xy—ip"xy
t t E E tE —Xi D,

Yo ) 1 . -
(t -7 X_|pi| ) (elp#xﬂ Xelp#x#) t— e—lp X, —|pi| e,,pﬂxﬂ N
—|x|A\E+m x| T E+m
t——Tefip/‘x _ _|pi| efip/‘x (h _|pl| S e IEt) .

E +m |X | E +m —iEt

—-0- pi S +e—lEt l//e’Jr
—)QC P; E+mX; e—iEt): (LM,e LM,i)(w_ )=0 or
t-z -s-p; |S. +e—iEt V..
(s-x. E+mL.’ g E :(LM,e Ly _ =0

t-z  —|p| Is..e™) .. . . . - .
where " . |7 Ois a first equation for said unspinized particle
Ix;| E+m/s, e

with said imaginary position x; and said imaginary momentum p;

_ —_a-D. —iEt
C 4 o p'xz“e )ZOis Dirac equation in Dirac form for said fermion

g-x;, E+m/As, e™

with said imaginary position x; and said imaginary momentum p;, and

t— _e.n —iEt
( 4 S p'te’*e. ):Ois a first equation for said boson with said

s-X; E+m/§, e™

imaginary position x; and said imaginary momentum p;.

A method as in (6) wherein said elementary particle comprises of:

an electron, equation of said electron being modeled as:

C_T _o_p A% e—ip”xlu (t_o'.x _m AEI —|p”X
- :01 :0 or

g-x E+m Aie_ipﬂ" -7 E+o-p Ae"”ﬂxu
Pl ,r
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t -m-ig- -inx,,
( P| Ae _0:

r+i0-X E Ae*ip”xy

a positron, equation of said positron being modeled as:

+ip'”x” +ipHx
— — . — . — H
‘t T ag-p Agv_e 0, (t g-X m Ae’re 0 or

. +ip“x - _ . +ipHx
og-x E+m A" T E+o-p A

t —m-ig- P,
( Pl Ae _0:

T+Ii0-X E Aie“p#xh

a massless neutrino, equation of said neutrino being modeled as:

—ipHx —ipHx
( LIPS 0 (t_o'x At T oo or
g-X E AI e_ipﬂxﬂ - ¥ E+o'p AI e—ip/’x” =

C t —io-p Aeefipﬂx“

io-x E Aefip"xu

A massless antineutrino, equation of said antineutrino being modeled as:

+ipHx

—Qg- +iplux/‘ —-Qqg- H

(t IPIAE =o,(t X A g or
O-X E AI e+|p X, E+o’.p AI e+|p‘uX‘u

i+ il

(ﬂr t _io-p Aee+ip/uxﬂ
=0;

i ipt
10-X E Aie+|p X,

a massive spin 1 boson, equation of said massive spin 1 boson being modeled as:

ipH

C_T -s-p Ae,+e ipx, 0 (t_s.x -m Ae,le
s-X E+m A, |\ =z E+s- -ipfx
A e * P A e *

_ip4
ip“x,,

=0 or

( t —m-— IS p A e—ipﬂx#
e =0;

is- —ipHx
T+IS-X E Ae " u

a massive spin 1 antiboson, equation of said massive spin 1 antiboson being modeled as:
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+ip'”x#

_r -s. ey t-s:x -m | A,e
(j T -SplA, e =0,( er -0 or

. ipH — . +ipHx
s-X E+m Ai]+e+-pxﬂ T E+s-p A e

. +ip“x
( t —-m-I1s-p Aee H _0:

s . +ip“x
T+IS-X E Ae™ u

a massless spin 1 boson, equation of said massless spin 1 boson being modeled as:
—ipHx
(t -8-p Ae,+e " _(t -S-p E(PxE) -0
S-X E Ai 7e7ipﬂxlu S-X E iB(X,t) ,
Hy

el -ipf'x,, t _is- =P,
(t s-X A, e =oor(*_ p Aee_ _0
E+s- P A efip#x/’l IS - X E A e_lpyx,u

t -s-p|E . . : .
where( pI °-F) J =0is equivalent to Maxwell-like equation
s-X

E iB(X’t)
(@EE(pYE) =-V, x B(th)J _
0Buy =V, xEpg )’

a massless spin 1 antiboson, equation of said massless spin 1 antiboson being modeled as:

7] inH
( t -s-p Aev_e+Ip K 0 (t—s-x Ae',e+Ip ks
S-X E +ipHx - E+s- +ipHx

A e * p Ae “

i+

. +ipHx
(‘7 t —I1S:-p Aee H _0
isx  E fpou )

=Q or

an antiproton, equation of said antiproton being modeled as:

C—r —o-pitﬁe‘a) (t—c:-xi -m te,e‘a)
" e [FO, T Ul
g-X; E+m/S e -7 E+o-p,/\5; e
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L . pLe e ):O;or
T+10-X, E e

a proton, equation of said proton being modeled as:
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t-r  -o-p;|S. e™ t—0-X, -m IS, e"™
. +iEt = 07 _ +iEt = 0 Or
g-x; E+m/§, e T E+o0-p;/\S; e

(7 t _zm_io.piteeﬂa)
. _|=0
T+I10- X, E et

(8) A method as in (6) wherein said elementary particle comprises an electron in said dual
universe and said first representation is modified to include a proton in said dual universe, said
proton being modeled as a second elementary particle, and interaction fields of said electron and
said proton, said modified first representation comprising:

1=el0 — @000 _ (eioeio)ID (eioeio )e _ (e+iL—iM g HiM-iM )p (e—iL+iLe—iM+iM )e

= ((cosL +isinL)cosL —isinL)e™™) ((cosL —isinL)cosL +isinL)e ™™ ),

_ ([m+ i HJ(E_ i MJer#xﬂ—ip#XﬂJ ((m_ i M](Z.,_ i m]e—ipﬂx#np#xﬂ J
E E )t t , E E )\t t .

E— +ip#x,—ip#x E_ —ip#x,,+ip*x
:(t Tmepﬂpﬂjit mepﬂpyj:
X'p p X'p e

-7 —|p| - +ipHx +ipHx B [ —|p| . —ipHx —ipHx -
! e H e H -7 e H e H
—xi| | E+m —Ix| | E+m
p e
t-z  —pi| Yse ™) L) [(t-7 - Yse.e™ )
- +Et =0 —iEt =0
—xi| E+mj\s;.e —x| E+m)s; e
p
t-edper  —Opi-eAyy )\, e =0
Ofxi—eApe) E-egyrm |5, e ™ ;
tregpe -t —0preAy))s, e 0
—O'(X+eA(pyE)) E+e¢(r’t)+m Siyie_iEt B .
Where (Ape»d o), (Axo @ xy) & € are respectively four-potential in energy-

momentum space, four-potential in spacetime & charge, ( ). denotes electron,
(' )p denotes proton and (( ).( ),) denotes an electron-proton system.

e

9 A method as in (6) wherein said elementary particle comprises of an electron in said dual
universe and said first representation is modified to include an unspinized proton, said
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unspinized proton being modeled as a second elementary particle in said dual universe, and
interaction fields of said electron and said unspinized proton, said modified first representation
comprising:

1: e|0 — euoeuoeuoeuo _ (euoeuo) (euoeuo) (e+|L |Me+iM—iM ) (e—iL+iLe—iM+iM )
e p e

—((cosL +isinL)cosL —isinL)e™™) ((cosL —isinL)cosL +isinL)e ™™ ),

— ([m +i Mj{f —j MJerﬂxﬂ'ip#Xﬂ J {[E —i MJ(Z +i m]e_ipﬂxﬂ”p#xu J
E E It t ) E E Nt t .
:(tE_Tm e+ip“x/1ip“xﬂj (tE_Tm e—ip*‘x#+ip“x# _
X-p 0 X-p .
RN R ARl (o R G
'[—7‘[ Pi e+|p X, e+|p X, '[—72' P e—lp X, e—lp X,
—x;| | E+m —x| \ E+m
p
R t-r  —pi| s, e L t-r  —pp| Se’+e—-iEt "
x| E+m)s; e -x| E+m] s _e™
p

t—edp e -7 _‘pi_eA(r.t)‘ Se,_eHEt 0
+Et |
p

(t+e¢(p,E)—V(p,E)—r —o-(p+eA(m)) j{se*e_iEtJ—oJ
e

-Q- +eA(m)) E+e¢(ryt) —V(m)+m Si’_e_iEt

where (Ape), @ p.e), (Axy @) & e are respectively four-potential in energy-momentum
space, four-potential in spacetime & charge, ( ). denotes electron, ( ), denotes proton
and (( ).( )p) denotes an electron-proton system.
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