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ABSTRACT
Some applications of Prespacetime Model 11 are stated. The applications relate to presenting and
modeling energy-momentum-mass relationship, self-referential matrix rules, elementary particles
and composite particles through self-referential hierarchical spin in prespacetime. In particular,
method and model for generating energy-momentum-mass relationship, self-referential matrix
rules, elementary particles and composite particles are stated.
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I. Modeling Method Based on Prespacetime Model 11

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

generating a first representation of said spin producing said energy-momentum-mass
relationship of said elementary particle through said hierarchical self-referential
spin in said prespacetime, said first representation comprising:
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where e is natural exponential base, i is imaginary unit, L is a phase, E, m and p
represent respectively energy, mass and momentum 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.
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@) A method as in (1) wherein said first representation is modified to include an
electromagnetic potential (A,¢) generated by a second elementary particle, said modified
representation comprising:
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where e next to g or A is electric charge of said elementary particle.
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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
energy-momentum-mass relationship, said second representation comprising:
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where ¢ = (o1, 02, 63) are Pauli matrices, p|=+/p? =/~ Det(a-p) »a-p represents

fermionic spinization of |p|, s = (s1, Sz, S3) are spin operators for spin 1 particle,

p|=p? =/~ (Det(s-p+1,) - Det(1,)) —s-p represents bosonic spinization of |p],

p; represents imaginary momentum, \pi\z\/pTZ:,/— Det(g-p;) — 0 -p,represents
fermionic spinization ofp |, and ‘pi‘:\/p?:\/_(Det(s.pi+|3)_Det(|3)) >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 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
elementary particle through said hierarchical self-referential spin in said
prespacetime, said first representation comprising:
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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, Le 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
and/or game.
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5) A method as in (4) wherein said external object comprises of an external wave function;
said internal object comprises of an internal wave function; said elementary particle comprises of
a fermion, boson or unspinized particle; said matrix rule containing an energy operator g _, i0,

momentum operatorp — —jv, spin operator ¢ where 6 = (o1, 62, 03) are Pauli matrices, spin

operator S where S = (S1, Sz, S3) are spin 1 matrices, and/or mass; said matrix rule further having
a determinant containing E2-p%-m?=0, E*-p?=0, E2- m*=0, or 0%-p?>-m?=0; c=1 where ¢ is speed
of light; and =1 where h is reduced Planck constant.

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

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

an electron, equation of said electron 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:



Hu, H. & Wu, M., Modeling Method Based on Prespacetime Model Il
(E—m —o~pilzee”5‘) 0 (E—o-pi —-m Xsere”a) 0
=0, " |=0 or
ag-p;, E+m/s ™ -m E+a-p/\S, e

t E —m—ic-pitee”a)_0
m+io-p, E etEt)”

(8) A method as in (6) wherein said elementary particle comprises an electron and said first
representation is modified to include a proton, 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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where (). denotes electron, ( ), denotes proton and (( ). ( ),) denotes an electron-proton

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

1=e® — p%i0iI0aI10 _ (euoeuo) (euoeuo) (e+|L iM g +iM~ |M) (e—iL+iLe—iM+iM)
p e
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where (). denotes electron, ( ), denotes unspinized proton and (( ). ( ),) denotes an

electron-unspinized proton system.
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I1. Modeling Apparatus Based on Prespacetime Model 11

(10) A model for presenting and/or modeling generation of an energy-momentum-mass
relationship of an elementary particle through hierarchical self-referential spin in prespacetime,
as a research aide, teaching tool and/or game, comprising:

a first drawing which represents said spin producing said energy-momentum-mass
relationship of said elementary particle through said hierarchical self-referential
spin in said prespacetime, said first drawing comprising:
1=e°=e ™" =(cosL—isin LYcosL +isin L)=

2 2
(m_iHJ[mHHHuJ%Ez = 4 p?
E E\E E E

where e is natural exponential base, i is imaginary unit, L is a phase, E, m and p
represent respectively energy, mass and momentum of said elementary particle,
and speed of light c is set equal to one; and

a device for presenting and/or modeling said drawing, said device being for research,
teaching and/or game.

(11) A model as in (10) wherein said first drawing is modified to include an electromagnetic
potential (A, ) generated by a second elementary particle, said modified drawing comprising:

1=e°=e™" =(cosL—isin LYcosL+isin L)=
m__lp-eAlY _m p-eAl)
E-ep E-ep)|E-ep E-eg
m2+|p-eA|2

(E—egf

where e next to g or A is electric charge of said elementary particle.

J—)(E—e¢)2 =m?+(p-eA)

(12) A model as in (10) for presenting and/or modeling generation of a self-referential matrix
rule further comprising:

a second drawing which represents said spin forming said matrix rule from said
energy-momentum-mass relationship, said second drawing comprising:
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where 6 = (o1, 02, 63) are Pauli matrices, Ip|=+/p? =/~ Det(a-p) —»a-p represents

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

p|=p? =/~ (Det(s-p+1,)-Det(1,)) —s-p represents bosonic spinization of |p],

p; represents imaginary momentum, |p;| =\/p7=,/— Det(o-p;) — 0 -p, represents

fermionic spinization ofp |, and ‘pi‘:\/p?:\/_(Det(s.pi+|3)_Det(|3)) s-p,

represents bosonic spinization of |p,|.

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

a drawing which represents said generation, sustenance and evolution of said elementary
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particle through said hierarchical self-referential spin in said prespacetime, said
drawing comprising:

1=p® — @i0pi0 _ giltilg-iM+iM _ L, Lifl(efiM XefiM )—1 N
e—IM .
(LMe Ll\/ll Ae_iM LM(WJ_O
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 Lm,)
represents matrix rule, Lue represents external matrix rule and Ly, represents
internal matrix rule; and

a device for presenting and/or modeling said drawing, said device being for research,
teaching and/or game.

(14) A model as in (13) wherein said external object comprises of an external wave function;
said internal object comprises of an internal wave function; said elementary particle comprises of
a fermion, boson or unspinized particle; said matrix rule containing an energy operator g _ i0,

momentum operatorp — —jv, spin operator ¢ where ¢ = (o1, o2, 63) are Pauli matrices, spin
operator S where S = (S1, Sz, S3) are spin 1 matrices, and/or mass; said matrix rule further having
a determinant containing E2-p>-m?=0, E*-p®=0, E%- m*=0, or 0°-p>-m?=0; c=1 where ¢ is speed
of light; and =1 where h is reduced Planck constant.

(15) A model as in Claim 14 wherein said drawing of said generation, sustenance and
evolution of said elementary particle comprises:

1=¢" =¢%"" =™ "™ ™ =(cosL +isin L)cosL —isin L)g"™ ™ =

i ink 2 2\ L. . 2 2
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E ENE E E? p’

(E - mX - |p| )1(eip/’xy Xeipﬂx’u )1 N E-m efip'ux,u _ - |p| e—ip'“x# N
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E —m —ip#x# — |p| _ipﬂX,Ll — O - (E —-m - |p| ae,+e7ipﬂxﬂ
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(m BJ( |D|J +|p/‘x —|p# (mZ +p2 Jeqpﬂxﬂip"xﬂ _ EZ _p2 e+ip“xfipﬂxn _
E E E2 m2

{ -m )’1(e_ipf”x# Xe—ipﬂxﬂ) L E-lel —|p| dipt,  —m e—ip’“xﬂ o
\-m A€ +[p] -m T E+fp|

-
= X
Py

E- |p| e—ip/‘xﬂ —-m efip'”xlu —0o (E - |p| —-m a, e

_ e,l - — O
-m E +|p| -m  E+|p| a re—lp”x/,

—ipHx
E-o- -m P .
( P A*Je_ :(LMe LMif/;]l):o or
-m E+o-p A o " ’ VWi

—ipHx
E-s-p -m g " u Ve
( A%,l » — (I—M . LM ; )(y | ): 0
-m E+Sp A e—lp X,u ir
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ipH
where (E_|p| -m a,e’

—0is a second equation for said unspinized
-m  E+|p| -ipkx
a.e *

—ipyx
particle, (E_O’p M o)A " | 4is Dirac equation in Weyl form for
-m E+ag-p A e—ip*’x#
—ip”x[
said fermion, and (E_S'p Mo Age —0Is a second equation for said

-m  E+s-plp o
i,r

boson;

1=¢" =¢"%"" =" "™ ™ = (cosL +isin L)cosL —isin L™ ™ =

- 1
m n IM m _ | M e+ip/1xﬂ—ipruxﬂ _ ( E - X— m — ||p|) (e_ip/-‘xﬂ Xe_ipﬂxy )1 .
E EJE E \“m+iplA E

E e—ip”xﬂ _ -m- ||p| e—ip'”xlu N E e—ip”xlu - m-— ||p| e—ip”xﬂ

_ = -0
—m-+ip| E —m-+ip| E
. —ipMx
( E —m—ilp|] ae ™
— : = =0
m+i|p| E ae
e -moiopfae | ‘J=0 or
- m+io-p E -iptx _(L""ve L )
Ale H i
. —ipHx
- emoispfAe) ) g
m+is- E —ipHx T \TMe M. o
p Ale M i
. —ip# .
where ( E_ ~m—ijpl ) a,e —0is a third equation for said unspinized
m+ ||p| E a-e—ip%lxy
— 1 . 7ipﬂx
particle, ( E_ m-10-p| Ae » . 0is Dirac equation in a third form
m+10-p E Aie_'p X,
— —is. 7ip”x
for said fermion, and ( E M=18P)Ae " " |_yis a third equation
m+|S‘p E A e_ipﬂx,u

for said boson; or
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1=¢" =¢"%" =e"""e"™ ™ =(cosL +isin LYcosL—isin L)g"™ ™ =

(m +i MJ(E —j MJe+ipA‘xﬂ—ip‘lxﬂ _ (mz + pi2 )e”pux"_ipﬂxﬂ _ E2 _ m2 e+ip“><fipﬂxy _
E E)\E E E? x

(%X;m;‘l] )1(e_ipﬂxﬂ Xe—ipﬂxﬂ )1 N E |—prr|1 e—ip#xﬂ _ I;|p;]L e—ip”X# N

_ bl i _ _ln. _iEt
E—me—lp“x# |p|| e pﬂﬂzo_)(E m |p|| Se,+e ):o

—Pi CE+m —lp:| E+mls _e™

E-m -o-p |S. .e™ o
_)(f P.Xse,+ iEt)=(|_Me LMi)Q//' )zo or
o-p;, E+m/\S e ' My

E-m -S-p; Se +e“Et V..
(fS'p- E+mL.' e Z(LM’e Luil, )70
E-m - |pl| s’e,+eiiEt

where (
—lpi| E+mls e

16

et ): Ois a first equation for said unspinized particle

f— — . . 7IEt - - -
with said imaginary momentum pi,(E m -9 p't&*e ):OIS Dirac equation

—iEt

o-p; E+m i€

in Dirac form for said fermion with said imaginary momentum p;, and

—iEt

—iEt
(E_m _s'pit&ﬁ )zois a first equation for said boson with said imaginary

s'p;, E+m/\S e

momentum pi.

(16) A model as in (15) wherein said elementary particle comprises of:

an electron, equation of said electron being modeled as:

(E—m -ag-p Ae#e_ipﬂx“ _o (E—o-p -m o] A
o-p E+m Aiefipﬂxf‘ "\ —m E+o-p Ae*‘p”xu

ink
=1 X
L

( E -m-io-p Aee‘ipﬂxﬂ iy
m+ig-p E Ae -

a positron, equation of said positron being modeled as:

(E—m —g-p Ae'7€+ipyxﬂ o (E—O"p e Aeyrenp/‘xﬂ

op E+m Aie“p"xﬂ -m E+o-p Ale*‘pﬂxﬂ
+ y

—ip'uxy
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—m—iO'p e+ip“xﬂ
A% . :O,
m-+io-p E Aieﬂpﬂxf‘

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

ip#x —ipHx

—0"p Ae,+e_ “ ~0, (E_O'p Ae,le “ =0 or
o-p A e E+op Aiyre*ip

io- p E Ae—ip/‘xy

_ipH
ipx,,

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

+ipHx +ipHx
(E -g-p Ae,fe P H . (E—O'-p Ae‘re P —oor
o-p E AI e+ip'“x# - E+o’.p Aleﬂp/’x#
+ipHx
_|o' M
(+ P Ae =0
Aer X,

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

(E “SPYAe T =01(E_s'p | A =0 or
s:p E+m A f'p"xﬂ -m E+s-pl A o™

. —ipHx
E -m-is-p| Ae *
m+is-p E A e—ip“xﬂ

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

(E -SP A +ipHXﬂ =0 (E_S-p —-m Ae,reﬂpﬂX#

=0 or
sp E+m A, +'p“x# -m E+s-p Ae”p"xﬂ
il

( E —m—iS'p Aee+ipﬂxﬂ o

m+is-p E A e+ip"xy

a massless spin 1 boson, equation of said massless spin 1 boson being modeled as:
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(E -s-p Ae’+e_ipﬂxﬂ _(E -sP|E)_,
sp E Aa o™ | “-sp E AiB I

I
,

—ipHx . —ip#
(E_S‘p Aot " —OOV(F P Lt B
E+s-p A e—ip”xﬂ h is- P E A e—ip"xy

where t E _S'pI_EBJ = 01is equivalent to Maxwell equation (
|

0 E=VxB
s.p E

0,B=-VxE

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

+ipHx +ipHx
(E —-S:p A%'_e " ~0 (E—S-p Ae,re ! —0 or
sS-p E AI e+ip”xu — Y E+S‘p A“e”pﬂxﬂ
E ~is- P
( ' P| Ae " =o;
m+1s-p E Aieﬂp X,

an antiproton, equation of said antiproton being modeled as:
_ —a.n. —iEt —a-n. _ —iEt
LE m -ag plt“e_ ):0, (E o-p; m Lsey,e. ):O or
g-p, E+m/s _e™ -m  E+o-p,/S, e
E -m-ig-p, [S.e
(r _ p.Le | ):o; o
m+io -p; E e

a proton, equation of said proton being modeled as:
E-m -o-p,|S. e™ E-o-p, -m S, e
( pllﬁev_ iEt):O’ ( P Xe,r +Et ):0 or
g-p; E+m/S e -m E+o-p,/\S e

t E —m—ic-pitee”a)_0
m+io-p, E erE)

(17) A model as in (15) wherein said elementary particle comprises an electron and said
drawing is modified to include a proton, said proton being modeled as a second elementary
particle, and interaction fields of said electron and said proton, said modified drawing
comprising:

1= g0 — @i0ai0ai0ai0 _ (eioeio)p (eioeio)e _ (e+iL—iMe+iM—iM )p (e—iL+iLe—iM+iM )e

—((cos L +isin L)cos L —isin L)e"™™) ((cos L —isin L)cos L +isin L)e ™™ ),
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_ m-l—lm E_IM e+ip/‘x#—ip/‘x# m_IM m_HM e—ip/‘xﬂ+ip”xﬂ
E ENE E ] E ENE E .

2 2
_ m-+p; eJrip'”x)uip'”x/uJ (m +p |p"’xﬂ+ip/’xuj
p e

E’ =5

E2—m? +ip”xﬂip/‘xﬂj (Ez—m2 ip/‘xy+ip”x#j
= e e =
p; L p? .
e N CIEA O o)
—pi| N\E+m AL =Pl NE+m e
E-m _‘pl +IEt E m _‘p‘ —IEt
- =0
—pil E+m et —\p\ E+m si’_e =)
E—e¢—m ~0-(p;—eA)Y'S, _e*™
_o'.(pi — E—- e¢+m S e+|Et

E+eg-m —0-(p+eA)Y'S, e ™ —o
(_G'(p+eA) E+e¢+m] Si’_efiEt = e

where (). denotes electron, (), denotes proton and (( ).( ),) denotes an electron-proton

system.

(18) A model as in (15) wherein said elementary particle comprises an electron and said
drawing is modified to include a unspinized proton, said unspinized proton being modeled as a
second elementary particle, and interaction fields of said electron and said unspinized proton,
said modified drawing comprising:

1=g® — gi%ai0gi0gi0 _(euoeuo) (euoeuo) (e+|L iM g +iM - |M) (e—iL+iLe—iM+iM)
p e

= ((cos L+isin L)cosL—isin L)e"™™ )p((cos L —isin L)cos L +isin L)efiMJriM)

e

EHM m_|m e+ip/‘x/ﬁip/‘xﬂ m_IH m+|® efip/‘x/ﬁip”xlu
E E \E E ] E EMNE E .

2
_ m? +P; e+ip/‘x#—ip/‘xy m? +p —|p/‘xy+ip/‘x#
E? \ FE°

e
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_(Ez—m2 e+ip“xﬂip/’xﬂj (Ez—m2 eip"‘x/ﬁrip/‘x#j _
= , , =
pi p p e
E-m (_pijl e+ipyxﬂ e”pyxﬂ N E-m [—p jl efip#xﬂ efipﬂxﬂ N
—|pi| N E+m —lp| \E+m
p e
E— _In. +iEt E— _ —iEt
L[[Em Ry ) (B Rl se ),
-pi| E+m)s; e ; -p| E+m)s; e .
E-eg-m —p;—eA|Y's, e 0
~|pi—eA E-eg+m)s . e™ |
’ p
E+eg-V-m -o-(p+eA) 'S, e ™ 0
~o-(p+eA) E+eg-V+m) S, e |
! e

where (). denotes electron, ( ), denotes unspinized proton and (( ). ( ),) denotes an

electron-unspinized proton system.
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