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ABSTRACT

Some modeling methods based on 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 premomentumenergy (God). 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 momentumenergy space
and an internal momentumenergy space. 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 additional modeling methods based on premomentumenergy model are also stated. The
additional methods relate to presenting and modeling time, position & intrinsic-proper-time
relation, self-referential matrix rules, elementary particles and composite particles through self-
referential hierarchical spin in premomentumenergy (God). In particular, methods for generating
time, position & intrinsic-proper-time relation, self-referential matrix rules, elementary particles
and composite particles in aforesaid dual universe are stated.

Key Words: premomentumenergy, spin, self-reference, elementary particule, fermion, boson,
unspinized particle, generation, sustenance, evolution, time-position relation, God.

1. Modeling Method Based on Premomentumenergy Model |

(1) A method of modeling generation, sustenance and evolution of an elementary particle
through hierarchical self-referential spin in 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
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 external energy-momentum space; said internal object comprises of an internal wave function
in internal energy-momentum space; said elementary particle comprises of a fermion, boson or
unspinized particle in a dual energy-momentum universe comprising said external energy-
momentum space and said internal energy-momentum space; said matrix rule contains a time

operator t — —id,, position operator x — iV, spin operator ¢ where 6 = (o1, G, 63) are Pauli

matrices, spin operator S where S = (S, Sy, S3) are spin 1 matrices, and/or intrinsic proper time
associated with said elementary particle; said matrix rule further has a determinant containing t>-
X2-#=0,t-x*=0,t?-#=0, or 0% x*- #=0; 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 = (61, 0,, 03) are Pauli matrices, x| =/xZ =/~ Det(a-x) —>a-x lepresents

— =0

fermionic spinization of |x| S = (S1, Sp, S3) are spin operators for spin 1 particle,

x| :JF:\/_(Det(s.x+ |3)_Det(|3)) —»s.x represents bosonic spinization of |x|
X; represents imaginary momentum, \xi\z\/?;/— Det(o-x;) —a-x;represents
, and \xi\:\/ﬁz\/—(Det(s-xi +I3)—Det(I3)) —S-X;

represents 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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in said dual universe,(t =0Is a first equation in Dirac-

like form for said fermion in said dual universe, and
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=0is a first equation for said boson in said dual
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i T
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said dual universe with said imaginary position Xi’( 4 'XS“ - ):ols
o-X, t+r e

a first equation in Dirac-like form for said fermion in said dual universe with said

_ —_Q.X. +iEt
imaginary position x;, and Lt g S x,t“e ) is a first equation for said

sX, t+r g™

boson in said dual universe with said imaginary position X;.

(5) A method as in (4) wherein said elementary particle in said dual energy-momentum
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 massless neutrino, equation of said neutrino being modeled as:
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A massless antineutrino, equation of said antineutrino 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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a massless spin 1 antiboson, equation of said massless spin 1 antiboson 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
energy-momentum universe and said first representation is modified to include a proton, said
proton being modeled as a second elementary particle in said dual energy-momentum universe,
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and interaction fields of said electron and said proton, said modified first representation
comprising:
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where (Ape), ¢ o) & € are respectively four-potential & charge in said dual
energy-momentum universe, (). denotes electron, ( ), denotes proton and (( ).
( )p) denotes an electron-proton system.

@) A method as in (4) wherein said elementary particle comprises of an electron in said dual
energy-momentum 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
energy-momentum universe, and interaction fields of said electron and said unspinized proton,
said modified first representation comprising:
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where (ApEe).¢ o) & € are respectively four-potential & charge in said dual
energy-momentum universe, (). denotes electron, ( ), denotes unspinized proton
and (( ). ( ),) denotes an electron-unspinized proton system.

(8) A method as in (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
in said dual energy-momentum universe.

9) A method as in (3) or (4) wherein fermionic spinization x| - Jx? = J-Det(a-x) —a-xand/or
reversal of said fermionic spinization ¢.x - [~ Det(a-x) =+x* =|x/ IS modeled as a first form of

weak interaction in said dual energy-momentum universe; bosonic  spinization
\x\:JP:\/—(Det(s-x+|3)—Det(I3)) —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 in said dual
energy-momentum universe; and said bosonic spinization of said elementary particle with no rest
mass and/or reversal of said bosonic spinizations,x_,\/_(Det(s.m|3)_Det(|3)) —Jx? =[x Of said

massless boson is modeled as a form of electromagnetic interaction in said dual energy-
momentum universe.

(10) A method as in (3) or (4) wherein a form of interaction or process involving imaginary
position X; is modeled as strong interaction in said dual energy-momentum universe.

(11) A method as in (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 in said dual energy-momentum universe.
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(12) A method of modeling an interaction inside brain through hierarchical self-referential
spin in 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 premomentumenergy (God), said representation
comprising:

t—e¢(p,E)—T —G-(X,-—eA(p’E) We_ _0
—G~(X/-—EA(p’E)) t—e¢(pyE)+T Vi )

t -CXJ{OE(p,E) J:[i6~(V]Tﬂavl)+iG'j(p,E)J , and/or

-0-X t iO'B(p'E) |(I//Tﬂﬂl//)+|p(p£)
treg o —7 —o-(x+eA(va) ('/;e'*)zo
—o-(x+eA(pyE)) t+e¢(p£)+r i

e
¢ -0~XJ[°'E(p,E) J_[ic.(v,*ﬂaw) +i6'j(p’E)J |
-o-x t iO-B(pYE) i(yﬂﬁﬁt//)ﬂp(va) .
where (), ( ), denotes a proton-photon system, ( ). ( ). denotes an electron -
photon system, (4, @) denotes electromagnetic potential, E denotes electric field,
B denotes magnetic field, 6 = (61, G5, G3) denote Pauli matrices, (a, §) 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.

2. Modeling Method Based on Premomentumenergy Model 11

1) A method for presenting and/or modeling generation of a time-position-propertime
relation of an elementary particle through hierarchical self-referential spin in

premomentumenergy (God), as a research aide, teaching tool and/or game, comprising the steps
of:

generating a first representation of said spin producing said time-position-propertime
relation of said elementary particle through said hierarchical self-referential spin in said
premomentumenergy (God), said first representation comprising:

1= =e™ " =(cosL+isinL)cosL—isinL)=
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2 2
(Z-’_IMJ(Z_IMJZ[#j_}tZ :X2 +z_2
t t At t t

where e is natural exponential base, i is imaginary unit, L is a phase, t, X and =
represent respectively time, position and intrinsic proper time of said elementary
particle, and speed of light c is set equal to one; and

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 a four-
potential (Ape), ¢ p.E) generated by a second elementary particle, said modified representation
comprising:

1=¢"=e"" =(cosL+isinL)cosL—isinL)=
r ‘x - eA(pYE)‘ r ‘x -eA(p’E)‘
t=Cfe) T \L-Chpr) -8y

2+ ‘X - eA(p’E)‘z
t—edpe)f

where e next to Apg) Or ¢(pe)) IS a charge of said elementary particle.

—> (t — e¢(p£))2 — (X - eA(pYE))Z + TZ

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
time-position-propertime relation, said second representation comprising:

_)1:t2— (t—rx‘ ) —|X|_)t—f_—|x|:0
x?2 —|x| N+ 7 —|x| t+7 —|x| t+7
t—7 —|X| t-r  -OX)or(t-r -sX| |
- —
x| t+z —O-X t+r -8X t4r

o (XY e VX s tx] ¢
—1= = —> = —>
2 —z | t+X| —z  t+[X| —T t+|x|
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where 6 = (61, 0,, 03) are Pauli matrices, x|=+/x? =/~ Det(a-x) —a-x represents

- 0

fermionic spinization of |x| S = (S1, Sp, S3) are spin operators for spin 1 particle,

x| :JF:\/_(Det(s.x+ |3)_Det(|3)) —»s.x represents bosonic spinization of |x|
X, represents imaginary momentum, x| =./x =/~ Det(g-x;) —a-xrepresents
, and \xi\:\/?:\/—(Det(s-xi+I3)—Det(I3)) —8-X;

represents bosonic spinization of |x,|; presenting and/or modeling said second

fermionic spinization of|x,

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 (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
premomentumenergy (God), said first representation comprising:

1= @l — @i%i0 _ gtil-iLg+iM-iM _ LeL;l(eHM Xemvl )—1 N

(LM e LM i{Aee:::]: LM (V/e] =0
' LAe Vi
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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 Lwm,)
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 internal energy-momentum space; said elementary particle comprises of a fermion,
boson or unspinized particle in a dual energy-momentum universe comprising said external
energy-momentum space and said internal energy-momentum space; said matrix rule contains a

time operator t — —id., position operator x — iV, spin operator ¢ where 6 = (61, 02, G3) are

Pauli matrices, spin operator S where S = (Sy, Sp, Ss) are spin 1 matrices, and/or intrinsic proper
time associated with said elementary particle; said matrix rule further has a determinant
containing *-x*>-7 =0, t*- xX*= 0, *-# = 0, or 0% x*- #=0; c=1 where c is speed of light; and
h=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=g =¢"%"° =" "™ ™ =(cosL+isinL)cosL—isinL)e*™ ™ =

Z +id |X| IM e+ip'ux#—ip'“x# _ 1'2 + X2 e+ip’uxlu7ip’uxﬂ _ t2 — 2_2 e‘*ipﬂxﬂ—ipyxﬂ
t t t t t2 X2
(t ‘[X‘ |X|) (e+ip”x#X +ipHx ) N t_‘[ +|p”x ﬁeﬂp”xﬂ N
[X] ™ tre

_|X| t+7 |X| t+7 a e+|p X,

=0
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+ipHx
t-z -0-X| A.e P u Ve
_)(fo.x t+7 iy = (L. LM'i>(u/e ):o o
A'_e H i,—

+ipHx

t-r -sx| A, e V..

(s-x t+7 it :(LM’e LMJ)Q/- ):O
A_ e H -

+ipHx

t-7 —|x|]a e “ o : : - ,

where ’ = Qis a first equation for said unspinized particle
X[ t+7f 54 ¢

i—

ip#x
-7 —0-X Ae+e+ H

—0is a first equation in Dirac-
g-X t+7 Ai’feﬂpﬂxﬂ

) ) . t
in said dual unlverse,(

like form for said fermion in said dual universe, and

+ipHx

t— -8-X P . . . . . .

( 4 A..e . |=0is a first equation for said boson in said dual
S:X t+r ) A o

universe;

1=e0=¢"%"" =¢" ™™ —(cosL +isinL)cosL —isinL)e™ ™ =

£+|m £_|m e+ip/‘-x#—ip/"xﬂ _ TZ +X2 e+ipﬂxﬂ—ip/‘xﬂ _ t2 _X2 e+ip'“X}ﬁip#X/1 _
t t t t? r?

t
(t—_ x| X‘—_ ; ) | (eﬁpﬂxﬂ Xe”pﬂxﬂ )1 I P SRR
—7 M+[x] ~7 t+|x|

+ip”x#

=0

t— |X| +ip”xﬂ = T e+ip“xﬂ 0o 6 - |X| -7 aeJe
-7 t+]x| B -7 t+[X| a o
1

Ny

+ipHx
t-0-X — g e
_>( : AEVI Z(LM,e LM,ifZYI)ZO or

-7 t+0-X A e*ipﬂxy ir
,r

+ip“x
(t—s-x -7 | A, ” =(L L _>(l/;e,|)zo
-7 t+s-X Ai,re“pﬂxﬂ L VA
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+ip“x
where (t—|x| A

-7 t+|X| a e+ip”xﬂ
i,r

e,l

=0Iis a second equation for said unspinized

+ip'”><lu

-0-X -7 A e
-7 t+0-X A re“p"xﬂ

particle in said dual universe, (t =0Iis a second

equation in Weyl-like form for said fermion in said dual universe, and

+ip”x”
(t S X 7o) At —0Is a second equation for said boson in said dual

— . +ipHx
T t+s-X A e

universe;
1=¢°=¢"%"" =¢" "™ ™ = (cosL +isinL)cosL —isinL)eg™ ™ =
z i m z _j m e”PﬂXﬂ*iPﬂXﬂ _ ( t Y— T— ||X|) (e+ip/‘xﬂ XeJrip‘uxﬂ )1 N
t tl\t « i At
t - +ip'“xﬂ _ —T—i|X| eJrip”x N t eJri}c)”x B —T—i|X| e+ip'“xﬂ ~0
—7+i[x| —7+i[X| t

V7
t —r—||x| o u
- ]
T +ilx| t | +'p”x
NI (e I AT
r+io-x t A +.p~ |

fw)

( t —7—is-X| Ae e
T+IS-X t +'p”x

t —7—ilx A, . : . . .
where ( i Tt X | a.e . |=0is a third equation for said unspinized
T+1X +HpTX
L . t —-7-i0-X Aee”pﬂxﬂ ) . .
particle in said dual universe, _ . =0is a third equation in
T+i0-X t Ae“pﬂx“

a third form for said fermion in said dual universe, and
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y7i

t —7—is-X HPX ) ) ) ) . .

( ) ‘ A.e =0is a third equation for said boson in said dual
T+IS-X t A er L

universe; or

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

2 [ LU
E . X_ B |X | +|p'ux —|p/‘ _ T2 +Xi e+ip/ X/f'p/ X, _ t2 _2_2 e+ip”X#—ip"X“ _
tot )t t? x;’
+|p”x +iphx,, B t—7  +ipHx —|X | +|p”x
e e “] —> e “
t+r —|xi| trr

- X; t+7 x;| t+z/s _e™

t-r -0-x|S,.e™ V.
_>(rc.x. t+7 XS e*‘Et)Z(LM'e LM‘i)(u/- )ZO or

t-r  -s-x IS,.e™ Ve,
(s X, t+7 XS e”E‘):(LM'e LM’i)(v =0

| =

—|x. +|Et
where L|X | t| 1] ot ):0 is a first equation for said unspinized particle in
+7

. . . . . . . t_ —0-X. S e+iEt .
said dual universe with said imaginary position Xi’( 4 'XS“ - ):ols
o-X, t+r e

a first equation in Dirac form for said fermion in said dual universe with said

_ —Q.X. +iEt
imaginary position x;, and C g S X'te**e . ) is a first equation for said
s X, t+r e

boson in said dual universe with said imaginary position X;.

@) A method as in (6) wherein said elementary particle in said dual energy-momentum
universe comprises of:

an electron, equation of said electron being modeled as:

+ipHx +|p'”

_ — . H — . _
(j T g-X Ae,+e =0,(t g-X T Ael _0 or

g-X t+7 A_eﬂp"xﬂ -7 t+0-X +ipx,,

A
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>
t -7-i0-X P

T+i0-X t Aeﬂp”xy

a positron, equation of said positron being modeled as:

t-z -o-x| A efipﬂxﬂ t—0-X -7 A efipﬂxf‘
" :0, r :0 Or

. —ip#x — . —ipHx
O-X t+7 Aﬁ’_,_e i T t+0-s A’Ie i

t —7-i0-X Aee’ipﬂxu

r+i0-X t Aie*‘p”xﬂ

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

+ipHx +ipHx
(t -0-X| A.e “ 0 (t—o~x Ae “ 0 or
ox t Aﬁeﬂp”xﬂ - t+0-X Ai,re”pﬂxﬂ -
Q t —io-X Aeeﬂpﬂx,u 0
ig-X t Aie”pﬂx#

A massless antineutrino, equation of said antineutrino being modeled as:
fip”x#

-g- P, -o-
(t g-X| A_e 20,('[ g-X A6 _oor

. —ipHx . —ip#Hx
o X t Aiy+e o t+o X A'Ie 4

t —i0-x e_ipﬂxﬂ
A ~0;

i0-X t Aie—ip'uXH

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

+ipHx +ip#x
C—r -8 X|A, e ” 0 (t—s-x -7 A,e “
S'X t+r7 A e+ip/”x#

. int
( t —r—is-x| A"
T+iS X t A e“p”x/,

. |=0o0r
— . +ip#x
T t+S X Aiyre u

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

C—T -s:X| A, e * 0 (’[—S~X -7 A.e “ 0 or
S X t+7 ] A efip"xﬂ -7 t+s-Xx A”efip”xﬂ

i+

) _ipH
( t —r—is- x| Ae " #
T+is-X t A P

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

+ipHx
(t -8§-X Ae,+e P =(t —-8-X E(p,E) _0
S-X t A e+ip/‘x# S X t IB(pE) ’
+ipHx . +ipHx
t—s-X P t  —is-x 4
( S A =oor(+_ Ae =0
t+s-X A e+ip”xﬂ IS-X t A e+|p X,

t —-8-X E(p E) ) A .
where .. |=0is equivalent to Maxwell-type equations
s-x t AIBgg

( aEE(p,E) =V, x B(p,E)

in said dual energy-momentum universe;
OeBpe) =V, E(p,E)J

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

ip# _ipH
( I =0 (t_s.x A.e —0 or
S-X t ik, | t+s-x -iptx, |
Ai.e Ae
. _ipH
( t s x| Ae " ~0:
s+is Xt 4 p "N ’

an antiproton, equation of said antiproton being modeled as:
Lt—s —o-xite+e*‘Et) (t—cx-xi -5 Lse,e”a)
=0, " J=0or
o-X; t+s /S _e™ -s  t+0-x; /5, "
t —-s—ig-x; |S.e™™®
t . 'X; _J=0;o0r
S+ig-X; t et

a proton, equation of said proton being modeled as:
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t-s -o-x;|S, e™ t-a-Xx, -s |S..e™
e 70 _ e [0 OF
ag-x;, t+s /\§ e S t+a0-Xx,/\§; e

I+

t —-s—ig-x; |S,e™
: e 7O
S+i0-X; t e

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

1= ei — eIOeIOeloelo _ (euoeuo) (euoeuo) (e+|L |Me+iM—iM ) (e—iL+iLe—iM+iM )
p e

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

X; Xil | +ipfx, —ip*x X X| | -ip“x, +ip*x
:((zHuIz_M} oo ] ([z_iuIzHuJe e j
t t At t t t A\t t .
_ t? — 72 +|p*‘x —ip“x,, t2 —ID”X HpX, |
X’ X’ .
t —| Hy t _|x| ru cu 7L
—T —|p —|p Xy ;2' N e+|p Xy e+|p Xy
—xi| )\ t+7 —|x| t+r
t— _lw. —iEt t— _ +iEt
L[t Al e ) ([tr s,
—x;| t+z | 5,87 —X t+7 ) s _e”
p e
t—e¢(va)—r —O"(Xi —eA(p'E)) S e_'Et
—iEt =0
_O'~(Xi —eA(p,E)) t—e¢(p’E)+T S .e ;
( t+edp g7 —o-(x+eA(p E))J(Se’+e+iEt 0
—c-(x+eA(p,E)) t+edpe)+7 si’_e“Et .
where (Apge), ¢ o) & € are respectively four-potential & charge in said dual

energy-momentum universe, (). denotes electron, ( ), denotes proton and (( ).
( )p) denotes an electron-proton system.

e




21
Hu, H. & Wu, M., Modeling Methods Based on Premomentumenergy Model

€)] A method as in (6) wherein said elementary particle comprises an electron in said dual
energy-momentum universe and said first representation is modified to include a 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:

l:eIO _eloeloeloelo (eloeIO) ( i0 |0) ( +il— |Me+|M iM )p(e—iL+iLe—iM+iM )e

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

{3 |

2 2 2 2
— S +XI e+ip”X#—ip"Xlu S +X e—ip”X#ﬁ—ip”XH
e 2

p e

t2 - 2'2 +Hp“x,—ip“x, t2 - 2'2 —ip“x, +ip“x,
= 7 e 3 e =
X; X
p e
-1 -1 -1
t—7 —|X-| e—ip/‘x# e—ip"‘x# L M e+ip“xﬂ e+ip/‘x#
—xi| | t+z —I| ry
t-z  —pxi|Ysee™) ) ((t=7 —XYs..e™™)
- _iee [FO siee [FO
—x;| t+7 )| s .e —X| t+7 ) s;_e
p e
tedper  Xi—eApg|s, e
_‘Xi_EA(p,E)‘ t—e¢(p’E)+T Si‘Jr(fiIEt - .
(t+e¢(p’E)—V(pyE)—T —o-(x+eA(pyE)) J Se’+e+iEt -0
—o-(x+eA(pyE)) t+e¢(p’E)—V<pyE)+T Siy_e“Et .
where (ApE), ¢ pnE) & e are respectively four-potential & charge in said dual energy-

momentum universe, (). denotes electron, ( ), denotes unspinized proton and (( ).( ))
denotes an electron-unspinized proton system.
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