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ABSTRACT. This model uses rotation of Minkowski space-time, but
assumption is that there can be time flowing in any direction not
just in normal time direction, from it comes S tensor field that
represents possible states of light cones. From that tensor field I
can figure out all elementary particles states that are combination
of bosonic fields. Field interactions lead rise to all possible quantum
fields.
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1. MINKOWSKI ROTATED COMPLETE SPACE-TIME

1.1. Virtual particles and light cones direction. Light cone di-
rection is always a time direction, but what if there can be not one
light cone directions but all four? It extends Minkowski space-time
and is key to understanding elementary particles. First let’s start with
virtual particles. Virtual particle path is shortest part that connects
two possible events- not shortest in sense of space-time interval but
just a normal straight line in space-time. For two lines (space-time
trajectories ) that are rotated less or equal to 7 radians it’s just shortest
line in space that does not have a time component. For any other
angles virtual particle line is shortest line that connects two points of
space-time like it’s a not a space-time but just normal space. Let have
two space-time points A and B virtual particle line that distance is
equal to:

ds = \/(cdtB — cth)2 — (dzxp — da:A)2 + (dyg — dyA)2 + (dzp — dzA)2
(1.1)

So for particles that interact at same time - virtual particles will interact
by line in space only. For example two electrons that emit virtual particle
at one point of time will by instant feel it’s effects. Now let’s go back
to light cones direction. Light cone can have four directions in four
dimensional space-time as it’s time axis. This will lead to eight possible
parts of light cone , where I assume that light cone splits in future
and past light cone. This can be represented by a matrix with eight
scalar functions that represent some field, I will denote this matrix as
S (x) that is matrix in tensor notation, where I use plus sign for future
light cone and minus sign for past light cone. I mark each direction by
1,2,3,4 so i can write this mixed tensor field as:
St(x) Si(x)
82 (x) 5% (x)
S (x) 5% (x)
St(x) St(x)
Each state of this light cone field represents a physical state of some
kind of field. Later on I will explore meaning of this field, but first i
need to start with spin.

S (x) = (1.2)
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1.2. Spin. Spin is connected to mixed tensor field S}, (x), I can calcu-
late for field a spin as half sum of absolute value of sign function of that

tensor field:
D) sign (Sp (%))

Spin is number of light cones parts that a given field has, if there
are many fields still if each field has one number of light cones those
numbers do not sum for each particle field has to give same spin number
for each elementary field. Each full light cone gives spin one, so half of
light cone gives half spin. Where if that light cone function has positive
value at given point it adds to spin, if it has negative value it will be
with negative value so it subtracts. I will use rotation tensor that is
rotation matrix tensor product with another rotation matrix, first I
need to write it, then figure out angles and coordinates [1]:

Rg;; = R, ® Rj (1.4)
I will use coordinates of light cones that come from S} (x) tensor. I
will denote those coordinates as that matrix elements. I will write
angle dependence of those rotation matrix as, where subscript num-

bers means rotated axis that are six for four dimensional space-time
(12,13,14,42,43,23) i only write first axis :

RE(O(x)= Y R (% (91% (x1) oo + Ori, (xi)) , ) (1.5)
114.-4y220

For making this notation shorter i will just write rotation matrix as
RE (@ (X"m)) where it’s equal to equation 1.8. Summation represents
each possible rotation angle that system can have. For each spin there
can be twice times rotation angles for each spin part. It means that
state of rotation matrix is not a single rotation angle but sum of all
possible rotation angles. For each light cone there is rotation by half
angle, so it sums to rotation by spin number angle as rotation that is
full angle rotation. Coordinates are divided by what light cones part
is used, for each rotation angle there is dependence only on one part
of light cone that is one part of S” (x) tensor. It means that each
part of rotation angle is matched with each part of S (x) tensor field
components.

o= % (1.3)
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1.3. Rotated Minkowski space-time. From spin I can move to rotat-
ing a Minkowski space-time [2], first I write rotation of that space-time:

ds® = nuRE (O (x,)) ® RY (© (x1)) do*dz” (1.6)
Now i need to add probability for each rotation. If i denote probability
of rotation as p? (n):

ds? —Zp n) nu e (O (x1)) ® RY (O (x1)) dz®dz” (1.7)

Now I have half of equation, next half will change rotation mixed tensor
into change of sum, of S} (x) tensor field components. I can write that
new mixed tensor ﬁeld as:

F! (x) = s Za#sn ) ® 05> 51SF (x) (1.8)
l

For each field there is one of those tensor fields. So for each particle
there are five fields of S’ (x) tensor field. Now I can write full field
equality:

ds® = Zp n) N R (O (x)) @ RS (© (x],)) dz*da”

= ZP n) Ny QB( )dxo‘dx (1.9)

When i do measurement all probability numbers go to zero and one that
was measured goes to one. Where number n is number of all space-time
points involved in final state. So more rotations state consists of less
probability of it. I can denote field itself not metric part as:

gH = / Z p*(n) R (© (xI1)) ® R4 (© (x)) dz*dz”
/Zp ) g (x ) dx®da” (1.10)
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1.4. Rotated light cone. For each observer it’s casual structure is
build upon it’s light cones. Light cones rotate with angle equal to
rotation of given field part. I can write it as equation of light cone:

ds® = nuRE (O (x,)) ® R (O (x],)) da“da’ = 0 (1.11)
Where rotation is equal to solution to field equation. I can write full
field equation being equal to zero as:

ds® = Z p? (n) nuRE (O (x)) ® R (© (x1)) o

— Zp n) N Fly (x) da®de” = 0 (1.12)

But all observers need to see speed of light as constant what about
speed of light for rotated observer and non rotated one? There is need
for transformations that conserve speed of light, those transformation
need to obey [3]:

ds* = ds* =1, R (©(x)) ® R (© (x]1,)) da*dz”
= . RY (O (x2)) @ RY (O (x7)) da™'dz” (1.13)
z 5

So they conserve speed of light being same for all rotated frame of
reference. So for any observer I can write equality between field equation:

ds* = ds* = n,, R" (© (x1)) ® RY (© (x,)) dz*'dz”
=" 0P () Py (x) da®da =
=> P () nuRE (O (x) ® RY (O (x)))) da”da”

n

= Zp n) N Fly (X ) dx®dx”? (1.14)

So for any observer space—tlrne interval has to be same.
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2. ELEMENTARY FIELDS
2.1. Virtual bosonic fields. There are five elementary bosonic fields
[4], T will write them in matrix form as spin components without sum so
each matrix will be equal to ¢ = % ‘Sign (S;}L (X)) . First I write Higgs

virtual field as and photonic field as one for each axis where I write
only for first axis states:

Y
0 0 0 0
Now graviton virtual field- that has more states, three:
r1 1 11 11
I T
=13 § 11 0 0 (2.2)
0 0 00 : 3

Now i move to strong virtual field and six for each axis states of gluons,
where i write first three and rest is all combination of them that gives
total twenty four:

1o 1o 1o

i1 o b i1

og= | A 11 o0
2 2 2 2

0 0 -1 _1 -1 _1

2 2 2 2

(2.3)
And as last i get W and Z bosons so weak virtual force, where again I

write only three states rest are combination of them so both give total
twelve states for Z boson and twenty-four for W boson:

11 11 11
Aal Tid] [
- _ |tz 3
0 0 0 0 L1
11 11 11
i1 21 i1
oy =% A 1 1? 21 A (2.5)
_t o4t | _t %
2 2 2 2 2 2

From three base fields, Higgs field , photonic field and gravity field I
can build rest fields as combination of them, where im allowed to use
anti-fields of those base fields.
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2.2. Real quark fields. From virtual bosonic fields I can create real
particle states. All quarks have spin half so I will take only states of
those fields that gives spin one half. For any axis a I can write general
quarks states:

~01/2  AQ1/2 ~Q1/2 ~Q1/2 ~0Q1/2 ~01/2 1 Lay/2 20ay/2
O-’L —aﬁg +O-:Ya +O_C~;'L +O-Wz+ +UZ? + \/i (ng + gl >
(2.6)
~071/2 ~Q1/2 ~Q1/2 ~Q71/2 ~Q01/2 ~01/2 1 Lai/2 Lay/2
=040, +0,"" " +0-:"+05 +—4=\|0:"" +0=
J HO Ya G w; Z9 V2 \ ¥ d;
(2.7)

So quarks interact by all fields, I used subscript with number that
represents I take only component of S” (x) tensor field that give value
one half in this matrix. Strong interaction consists of gluon-antigluon
pair interaction where I represent antigluon by bar notation. In general
antifield is just a field with all signs reversed [5]:

S (X) = =5, (%) (2.8)
It means that all light cones directions are reversed. That field represents
antimatter. I did use two indexes ¢ and j that represents both particles
and possible states of virtual fields. First one gives all quarks that have
electric charge two thirds, and second one- one third. Both indexes run

from one to three but i distinct them for masses of quarks are not the
same.
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2.3. Rest of lepton family fields. Now I can move to rest of lepton
family of particles. I start with electron, moun and tau, then with
neutrinos. All of those fermions follow simple rule, quarks interact with
all fields. Electron, moun and tau with all fields without strong one,
neutrinos all without strong and photonic and finally last dark matter
particles only interact by Higgs field and gravity. But still there is
one part lacking in electron, moun and tau family. And one lacking in
neutrinos family. If this thinking is correct there could be three more
neutrinos and three more charged particles with positive charge. First
I write know leptons:

AQ1/2  A0Q1/2 ~01/2 ~01/2 ~01/2 ~Q1/2
i =0y 105 F05 05+ 05 (2.9)
~Q1/2  20a1/2 £ay/2 ~01/2 ~01/2
;7 =0qy +0g" + Oy + 05 (2.10)

Now I can write those additional ones that could come out of this
reasoning:

~Q1/2  A0Q1/2 ~Q1/2 ~01/2 ~01/2 ~Q1/2

Gy, =0Ggy +05, + 04 +0Wk+ —f—O’Z~2 (2.11)
~Q1/2 . 2&1/2 2@1/2 ~Q1/2 ~0Q1/2
e B Oy + 05 (2.12)

I use indexes k and [ to distinct them from know leptons. They would
vary by mass, and for electric charged particles by charge. Now last left
particles are candidate for dark matter in this model, last particles of
this ladder, that interact only by gravity and Higgs field. There would
be only three of them it comes from fact that there is only three states
of gravity virtual field. They would be spin one half, so I can write
them as:

~Q1/2 _ A~01/2 ~01/2
i = O'Hg + Jéi (213)
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2.4. Real bosonic fields. I presented virtual bosonic fields, but there
are real ones. Higgs boson will interact not only with gravity virtual
field but with antigravity field to sum up give zero spin. Photon will
only interact with gravity field. Same as graviton but their spin states
possible will be not the same. Gluons will interact with gluon field and
gravity field. More complex are weak force real particles, W bosons
interact with Higgs, gravity, photonic and themself. Z boson with Higgs,
gravity and itself. I can write all this as before :

1
~ag __ sao sat | 0o
o = To T 7 <0Ga + O'Ga) (2.14)
51 =6 (2.15)
~as __ ~ag
oG, = 0 (2.16)
Gol =08 + g (2.17)
401 . ~a1 Fa01 Fa1 Fa1
Oy = 0o + 0, + 05, + 054 (2.18)
~a1 . sa1 Aa1 a1 Aa1
Oy = 0o + 05, + 05, + 05 (2.19)
~a1 __ ~a1 ~ a1 ~a1
O'Z?—O'Ijlg‘i‘aéi‘i‘azi (220)

Now I have all possible real and virtual fields. From it I can move to
their interactions and quantities that are conserved in those interactions.
In all possible interactions of field conserved quantity is fields itself.
For example if electron and positron collide and as result I will get
two photons all fields go to zero and only photonic fields stays this can
be written as sum of all fields and anti-fields giving zero but not the
photonic field so as result I will get photons.
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3. ELEMENTARY FIELDS INTERACTIONS

3.1. Field interactions. Key idea is how fields interact between them-
self. There are five fundamental fields so I need to calculate five parts
of S’ (x) tensor field. That field will have two parts, first is just normal
particles fields and their interactions and virtual particle field and its
interactions. I will start by adding new object tensor field 77 (x) that
is interaction term that can have value from one to minus one. It
transforms given part of field where it acts as interaction between two
fields at given point of space-time. It can be self field interaction too,
field itself consist of infinite number of connections at each point of that
field. Each real particle has only one point of space-time it occupies. For
virtual particles they go from one point to another, for interactions they
work on both particles that interact that I will denote as A that will
mean that function acts on both vectors and it represents each possible
way one vector can act on another. Let’s say i have points 4, j..., N, M
and fields that go from one to five, I will sum first all particles and their
virtual particles then interactions between virtual particles, this can be
written as:
TH-YY .Y Y OYYLY Y
W#j1 qFin Ni#AML Mi#N1 is#js js#is  Ns#Ms Ms#Ns

S’:; (Xiljl) ceee T g?n (Xi5j5) + ...+ SZL (XNlMl)
+I777L3) (Xi1j1 A Xk1l1) 55 (Xi1j1 A Xklll)
+Lo (X(N—nl(Mfl)l A XN1M1> Sy (X(N—ul(M—l)l A XN1M1>
. + Ig@% (Xisjs A Xk515) g (Xi5j5 A Xk5l5)
Qp
q

+ (X(N—nl(Mfl)l A XN5M5) (X(N—1>5<M—1>5 A XN5M5>
(3.1)

This still lacks anti-field and interactions between anti-field and field.
Full equation consists of field, anti-field and interactions between them.
This can be written as:

St (x) = S (x) + Sy, (x) + 172 (xap AXcp) SP (xap AXcp)

~ =p
—F[,Z% (iCD/\XAB) Sq (XC’D/\XAB) (32)
Where field-antifield interactions consists only of virtual particles like
with normal interactions. Where A is equal to :
XAB N\ XcD = XAC; XBD; XAD; XBC (3.3)
That means it has four possible space-time points that it acts on.
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3.2. Probability of field interactions. Each interaction of field has
a probability of it, in chapter about Minkowski space-time rotations
i wrote them as function squared for each possible rotation. Idea
behind each probability is simple, each process of field interaction
has probability proportional to inverse number of all possible way an
interaction for given number of space-time points can take place. I can
put in equation as, where i sum for many particles that is number p
summation:

2 - 1 i h
p(”):jl_1<<ij<z’j—1>>) Iy ( z]—1>> .

j=1i=2p+p
If there is a process that consists of n possible space-time points it’s
probability is equal to that function, so probability squared is just that
function squared. Now I need to connect that function to number of
points that field has. So number k is just all possible connections all
points involved in interaction has plus number of simplest connection
between ending of two points:

k=n(n-1) (3.5)
Or I can split that probability into field and anti-field part, when

anti-field will move backward compared to field:
- -1

2 . 2 2
p (n)zn<m> H Z (l ' 1))) (3.6)

7o =11 { 16—y H > e -m) | ©7
j=1 2 ] 1 i=2p+p

From it follows that field and anti-field probablhtles are equal So each
probability is equal to that function squared. When I do measurement
all states go to zero and only those one with number of space-time
points equal to this function stay. So final result of measurement is still
many possible field stays but all of them are equal probability. Formally
I can write measurement process as:

S5 (n) = 4 <m>‘ 5 (m,n) (3.8)

So when measured outcome is equal to m this probability function has
only one at m = n and zero everywhere else. Where probability is equal
to that function value squared.



MINKOWSKI COMPLETE SPACE-TIME ROTATION HYPOTHESIS 13

3.3. Energy relation with field. Last part of field it’s relation with
energy for massive and massless particles. So for each rotation with

2
energy F for massive particles for sine function I will get term 4/ % + E?

for each cosine I will get term 4/1 — g—é + EZ for massless particles it
just E for each sine and +/1 — E? for each cosine function. Those

equation for massive particles are set this way that for Planck energy
speed gets to one so to speed of light. I can write relation between
energy for massive and massless particles when for example a massive
particle turns into massless or the opposite:

EQ
P? = E_g + B} (3.9)
2 Eg 2

Where i wrote massless particles energy as ®. Additional condition is
that rotation matrix need to conserve space-time interval [6] . I can
express it as rotated and non rotated space-time interval are equal:

ds? = ds* =1, R (© (x2)) ® Ry (© (x2,)) dz®' da®" = n,, datdz”
(3.11)
In general case it needs to work for massive and massless particles.
It can be thought of as special case of transformation presented in
subsection 1.4. Where i do not rotate first reference frame, but for

general case scenario I can rotate both frames by any angle and this
equality needs to hold.
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3.4. States of elementary particles. Now I can move to writing
states of elementary particles in rigorous way. I will use index free
notation and denote 6 matrix as before, I will too denote interaction
tensor with same notation but it will be bold I 7 and I will use subscript
for notation with what field this interaction occurs. For spin s matrix
will be equal 0% where it composed of virtual fields that will be denoted
with tilda as before. So in general state of field for spin s is equal to
sum:
Ofr = Gy + 0%+ 6L + Oy O+ 6+ - (égf + éi}é)

éi \/§ g 9i

o + Tt + T50% + U + oy + Toy +
a k2 K] K3

S ~as Las ~as Tas ~as Tas ~as Tas ~as Tas ~as R
50 1705 T 150g, + Iy 0y, + 150y + 15705 +

o “ o o A o 1 /4
as Als as Als as Als s AQs as AQs as ~Qs a
e o +IW+U‘/a+IW+Uéi+IW+OWj + I Oy + I 0 + (I

Tas Aas Tas Aas | Jas ~as | Tas ~as Tas Aas Tas Aas s ~as | Tas Aas
+IZOUﬁg +1505: + IZOUG,- + IZOJWJ + IZDO'W; + IZOOZ;) + 5 ( 005 + IZOUfi
~ N N ~ ~ ~ 1 A A A A

as ~ Qs as ~ Qs as ~ Qs as ~ Qs Qs ~0s Qs ~ Qs ‘_7:5 "’g‘s ‘_7:5 ~F&s
'Oy + 105, + 1706, + g0y, + g0y + 15705 + = (Ig 05 + 150,

So I sum all fields and their interactions, sigma matrix can have zero
value for given field same with interactions terms. But this notation
is simpler than full field notation I did use in subsection 3.1 and focus
mostly on particle states. For each point of space-time I can create this
kind of sigma matrix that says what elementary fields are involved in
interactions but does not say anything about symmetry tensor field that
is key component in this hypothesis but it comes from symmetry tensor
field so it’s only elementary bosonic fields view not field itself that is
written in subsection 3.1. But still this picture is useful in determining
what particles are in the field and what their interactions are. This view
determines too what particles interactions will lead to. For any given
point of space-time this matrix is particle in that point of space-time
or particles. But it still lacks anti-field so anti-particles , full equation
consists of field, anti-field ant their interactions:

Y=ol 40 + I;%afs + I‘%E?S (3.13)
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