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ABSTRACT. Gravity can be evaluated by simple rotations of light
cones, here I will explore idea of Minkowski space-time rotations.
Those rotations lead to natural interpretation of spin that can be
thought as components of rotation of parts of light cone. Graviton
field then is a field of rotation of light cones and so rotation of
Minkowski space-time both in space and time or in space only for
spin. This approach does not brake at Planck energy and gives
results very close to General Relativity till event horizon of a black
hole. T assume anti-matter field that moves backwards in time, that
makes model complete in mathematical sense. I present all bosonic
fields model but i do not present each particle state.
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1. GRAVITY PART

1.1. Core idea. I will explore simple idea of rotating a light cones [1]
to create gravity- it makes process of gravity interaction simple and
can be easy extended. But with this idea come few problems. First if I
only rotate light cone I will miss Lorentz transformations and it makes
gravity limited to only rotation of light cones. But as will be shown later
this idea is consistent with General Relativity to a point of singularity-
i dismiss all other gravity effects other than just simple rotation of light
cone. And from it i get an simple view of gravity that if I use Planck
units and tune rotation angles i will get consistent view that lead to
picture of singularity where theory does not brake. From this simple
idea of rotation I can recover quantum properties of matter- like we
don’t know in what direction object does move and spin. Spin is in this
idea just one part of light cone rotation in space, where i sum a present
rotation as sum of half of all possible light cones part that connect
with that present. Wave function can be constructed out of rotation of
light cone- it can point in any direction when it has some velocity so
it moves in many possible paths. Where each paths changes by space
direction of rotation in this case. Graviton is a second order tensor
field that comes out of rotation of position tensor by rotation operator
with probability of each possible rotation angle. All units used here are
Planck units set to one, so Planck energy is one, Planck mass, time,
length and so on is equal to one. There are not Lorentz transformations
but rotation of light cone can explain all effects of Special Relativity
without need of those transformations. Form fact that i rotate a light
cone there is always speed of light constant preserved even for object
that move with speed of light. Cone lines always show what path light
follows from point of view of that object- by light i mean al mass-less
particles. From it i can build a casual structure from point of view
of any object by rotating it’s light cone so it matches it’s energy and
how fast in moves. It means that each reference frame can have any
rotation angle of light cone and from that rotation angle comes how
it sees casual structure of events. I do not rotate all other light cones
to match that one from point of view im watching events- it means
time axis will rotate but from point of view any observer time axis is
always how it moves, so from it’s point of view it remains stationary.
There is no global transformation in this hypothesis like Lorentz one
that makes all says how all object see events- transformation is always
local rotation of light cones. Where object move no longer around time
normal axis but around light cone central line that was equal to normal
time coordinate.
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1.2. Rotated Minkowski space-time. First and most important
future of this idea is to rotate a light cone, but i need to first explain
what graviton is. Light cones can be split into future and past light
cone- but from fact that graviton is spin two i need two more light cones.
Each light cone part gives spin one half, so i need four parts or two full
light cones. To do so i will use new light cone that is perpendicular to
normal light cone. First i write equation for distance of first two light
cones that are normal one not perpendicular to normal time axis:

20

1

1
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I sum over all possible states, where each state has a probability squared
that is equal to one over number N squared. Now i ned to move to
those perpendicular light cone that can be again split into two, i will
denote that perpendicular coordinates by X, so i can write this part of

equation as:

_ 1 1 N\ 0
ds? (X) = Z N2 RM (§a§17k, - §a¢57k,x) dz*dz"n,.,

z0

(1.3)

0
0

ds* (X) = Z — R <1a01 . %aw’l,i) dfadfﬁnw, (1.4)
!
Where again i assign probablhty for each possible rotation angle, so
for each possible state of graviton field. Angles notation i used is all
possible axis of rotation so for example notation 01 means rotation
around time and first space axis. I take all this space-time intervals in
limits from minus time coordinate to zero time coordinate, same with
perpendicular coordinates. R is rotation tensor that acts on coordinates
2] , n is flat Minkowski space-time metric tensor [3]. Now from this
when i have metric defined i can move to graviton itself. I assume one
time coordinate and N space dimensions. Probabilities need to sum to

one:
1111
ZZZZW+W+F§+W:1 (1.5)
7 J k l t J

—z0
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1.3. Graviton. In quantum physics an object is explain by function of
possible states of system. Let’s say I have a position tensor z%° (x) that
gives each point of field a position. It has to be a second order tensor
in order to be consistent with rest of mathematical idea. That tensor
can be rotated and this rotation is a wave field of gravitons [4]. I can

split rotation into parts like before I will start with normal coordinates:
0

1 (1 1 G
5 1 (e galiex) P 0 = vt 0| 19
i g 0
1 1 1
> — R (—oz e =0 x) 2% (x) = ™. (x) (1.7)
2 af 01,57 8,57 -,
- N’ 9 0Lj7 1 58 J »
Now i can write same relation but for perpendicular coordinates:
IO
1 7 1 + 1 + %) 98 (% HY (<2
Z N2 Ra,ﬁ 5%1,@ - §a75,k> X | 2% (X) = ¢+,k (%) (1.8)
k k 0
1 1 1
— R (—oz_ yey Qs ,i) % (%) = Y (%) (1.9)
Xl: NZ e \ Q0n 5%l 1 .

To create a wave field i need to combine all those parts of field into one
just by summing them, so i will get finally a wave field of graviton field:

U (x,X) = ¥ (x) + 975 (%) + 917 (%) + 97 (%) (1.10)
Position tensor says how objects move in field- each point of field points
to some other point, so position changes from one point of field to
another. Simplest case is when object have constant time-time direction
only, they are in rest, then rotation created by gravitons makes them
move. So graviton field is a field that rotates a position tensor so does
it change trajectories of all particles moving in field. Graviton wave
field itself depends on two sets of coordinates, first are normal ones ,
second are perpendicular coordinates to first ones. Each possible state
of field has probability build into it and those probabilities need to sum

to one:
1 1 1 1
ZZZZW—FW—FN—IS—FN—?:l (1.11)
i 5 k1 i J

Those are same probabilities used in previous section. When i do
measurement gravity field changes from all possible states to one state
with probability gives by those numbers.



LIGHT CONES QUANTUM GRAVITY 6

2. ELEMENTARY PARTICLES PART

2.1. Antimatter and symmetry matrix. All normal matter moves
forward in time, but there is a opposite matter that moves backwards
in time: anti-matter [5]. Antimatter in this model literary moves
backwards in time. So each particle will have an anti-particle even
those ones in Standard model are each others own antiparticles [6].
Equations of motion will be same as for matter but coordinates will
switch from normal axis to opposite axis, I can denote antimatter axis
x* = —x and i will use this notation later on. So antimatter does not
only move backwards in time but backwards in space, but to make sense
of antimatter i need some kind of elementary particle model. All this
idea is based on light cones parts and their rotation. From it comes
that maximum spin [7] of particle can be four, if i have three dimension
of space and one of time. I can write all possible states of light cone
parts, i can have positive direction of light cone and negative, so there
are four combinations of them that i can write as a matrix, a light cone
symmetry matrix that is crucial to understanding elementary particles:

So S_g
s s

Sm=1'g 5. (2.1)
Sg 5_3

Where S numbers can be multiplication of one half positive and negative,
each part represents future and past light cone , where I denote future
as positive and past as negative. For maximum of spin four there can
be four light cones each has it’s time axis perpendicular to another.
From this matrix state i can create all possible particles, but first there
is need to explain one property of it, spin number is just absolute value
of sum of matrix elements:

o=1> Sum (2.2)

Where for antimatter particles i will have opposite symmetry number,
it means all states are reversed:

So antimatter does not only move backwards in time it has opposite
symmetry matrix elements. Both things are in truth same, if matter
has positive light cones antimatter has negative so it moves in opposite
directions.
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2.2. Field equation for gravitons. There are fundamental relations
in field that had to be obeyed. I can write whole space-time interval as
combination of all four space-time parts of interval, and i add equality
with second part of equation that connects energy in direction pur and
each rotation as four order mixed energy tensor 71"

_ 1 1 1 1
dSQ(XJ):Z(W*W*Fg*W)
i J

,7,k,l
CCO,EO
7 (S %) dz®dz®
XLt B (ozou + ap1,; + a1k + 0401,1) o X, X ) dx®dx"n,,
20,70
1 1 1
my g, .o
- ]Zkl<N2 N TNE N2>T d® a1, (24)

To get angles of rotation i need to solve this equation. This is equation
for graviton but can be written for any spin particle, i can write wave
tensor field of that graviton as:

o 1 1 1 1
yH (X,X):Z (W—FW—FW%—W)

WGkl i
:EO,EO
w1 2\ a8
X Rop 9 (O‘Ol,i + apr,j + ok + aol,l) Lo X, X | X
0,70
1 1 1
= . wyaf
%Z(N12+N2+N2+N2>T v (2:5)

Field equation says how distance in space-time (metric tensor) rotated
is connected to energy of that rotation. Solving it gives angles for
rotation, so gives all possible unknowns in equation. I assume that for
each summation on right hand-side of equation i will get same energy
tensor value so what changes is only direction of that rotation. For any
spin particle it will change only by factor of how many summations
where for each one half spin i get one summation. Final spin of particle
is sum of partials spins.
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2.3. Massive and massless particles and energy tensor. There
are only two types of particles in that model that are movement sort
by, one are massless another ones are massive, one don’t interact with
Higgs field another one do, before i come to terms what Higgs field is
in that model first i write relations for both particles and energy tensor.
Position tensor for massive particles have only one component that is
non zero that is time-time component:

Nagr®® = 2% (2.6)
For massless particles i can write that there have to be time component
minus space components equals zero:

naﬂxaﬂ — IOO _ IH _ 1322 _ 1333 =0 (2'7)
In both cases i used mostly minus metric signature [8] . Now from it i
can move to energy tensor. In quantum mechanics there are co called
virtual particles that carry forces when real particles interact [9], here
they are present in form of energy tensor components. It has two terms
with virtual particles, first term is how real matter particles interact
with virtual ones and second is how virtual particles interact with them
self. Virtual particles are always rotated 7 radians of time axis of any
particle in positive or negative direction. I will denote real particles
part as R first virtual ones as V' and second ones V' so i can write

energy tensor equation as:

TH =)0 dadsCrSly) + dadsCry Sl + dadsCyyi Sy
R V VvV

(2.8)

Where i used constants C’R,C'RV,C'VV/ that are interaction strength
constant that say how much compared to Planck energy interaction is,
for real particles, real with virtual and virtual with virtual. I take how
each term changes with respect to all directions and where i denote
axis rotated by 7 radians virtual particles axis and change by tilda
notation. So virtual particles always go from one point to another with
no time from point of view of observer emitting that particle. There is
tensor that is main component of that equation that is symmetry tensor,
that gives each point of space-time a symmetry value, where it can be
thought as symmetry value in direction pv . This simple definition of
energy tensor in term of light cones that comes from symmetry matrix,
so it can be thought as symmetry matrix sum value tensor. Where
operator d, is defined as:

daf(x) = lim w

= 0,00+ lim 29
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2.4. Elementary boson fields. Idea is that all elementary particles
can be created out of symmetry matrix states. Most base field is Higgs
field, I will write all bosons fields symmetry matrix states. First i write
Higgs field as, where it can be at six possible states with signs so twelve
in total:

0 0 0 0 0 0
1 1 1 1
7o — i% q:% O1 O1 t5 Fj
Ty *1 L2 ¥ 0 0
0 0 F3 *32 F5 +3
G B [
T2 *3
0 0 Fl o+l 0 0 (2.10)
0 0 0 0 :F% i%_
Now i will move to simplest boson field- photon that is four states:
11 00 0 0 0 0]
0 0 i 1 00 0 0
_ 2 2
=10 0 0 0 L1 0 0 (211)
0 0 0 0 00 5 3
Now graviton field- that has more states, six:
0 0 0 0 0 0
11 0 11
G=|1 1 11 3 £
0 0
Y I T I
2 2 2 2
101 11 101
I T T
2 2
0 0 11 0 0 (2.12)
0 0 0 0 % %

Now i move to strong field and twenty four states of gluons:

1o 1o 1o
2 2 2 2 2 2
e 0 0 0 0
I=10 0 +1 ¥l 0 0
0 0 0 0 +1 7l

+1 71 0 0 0 0
2 11 1o

2 2 2 2 2 2

0 0 +: Fi 0 0

0 0 0 0 +1 7l
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[£1 F1 [0 0] [0 0]
1 1
101 ¥ 101
2 2 2 2 2 2
0 0| 0 0 +5 T3
[+1 F1 [0 0] [0 0]
1 1
0 0 0 0 +1 1
101 101 171
L 2 2 L 2 2 L 2 2
And as last i get W and Z bosons so weak force:
1 1 0 0
£ 41l
W =
0 0 L1
- _ -
3 3 0 0
0 0 11
7 |5 T
[ F3 F3 [F3 F3
S 7 "0 o]
T 111
2 :F2 2 :F2
0 0 .
1 1 1 1
[ T3 *3 [ T3 F3
wihi] B =it
T3 3 T3 3
1 1 0 0
2 2
(00 [z 3]
1 17 1 17
ty T3 5 T3
il 0 0
S 1ol
:[:2 2 :FQ 2
[0 0] [z 3]
11 17 11 17
+5 F3 +5 F3
1 1 0 0
2 2
0 0 T 3
1 1 1 1
[ F3 +3 [F3 F3

10

(2.13)

(2.14)
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Loo] o 31 i 0] [o !
+1 1 +1 1 +1 1 +1 1
Zz=1|7% 13 NS NS NS
T3 *3 T3 £3 T3 £3 T3 *3
3 0 0 3 0 3 3 0
1 17 1 17 o1 17 o1 17
ty T ty T ty T ty T
51 :El 01 :El 51 :El 01 :El
T2 T2 Ty E2 Ty Ea T2 T2
L2 0] L0 2] L0 3] Lz O
[ L 17 [ L 17 [ L 17 [+ L 17
t 11 t 1 t 1 t 1
:[:12 2 :[:2 12 :[:12 2 :[:2 12
P, 03 2 ) 2
Lz O] L0 2] [0 3] L2 0]
[ 1 17 [ 1 17 [ 1 T 1 17
3 T3 3 T3 2, O 3 T3
P, o IR ) 2
51 01 01 51 01 51 51 01
[ Fa 3] [ F3 3] [ F2 +3 [F2 =+l
M1 7 B 1 7 [ 1 T B 1 7
i . o3 2 Y 2
5 0 0 3 0 3 5 0
_% iz_ _% ig_ _% ig [F2 +3l
1 1 1 1
:gl 01 :81 2 :El ’ j?l 2
2 T3 2 T2 2 ﬂ 2 T2 (2.15)
Fi 3 o 1 0 % 0 ‘
; O T 3 ¥l 4] Fi 3

Now i have all elementary boson fields [10], their interaction depends
on energy tensor. A fermion particle will be combination of those fields.
So i can write fermion field as superposition of bosons field states. For
example i can write a simple neutrino state as:

0 0 00 0o 1
41 1 1 S g !
T3 3| V2| |3 2 5 0
0 0 0 0 Fi +1

It means that it interact with Higgs field, gravity field and weak field.
If its summed it needs to get spin one half as result. In general i can
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write a field as:

k
Spmij = Z Z CCrSrmkSijr (2.18)
k r

Second part of field it can be re-written in tensor form as:

St = ¢, STk (2.19)
Spl = crey Spr ST (2.20)

And from it finally i can get tensor field equation by summing down
indexes:

S =" erc, 0oy Spk Sy, (2.21)
m

Constants ¢ need to fulfil equation that their sum needs to be equal to

one:
Z Z crer =1 (2.22)
k T

Field is now not a number array - matrix but each part of matrix can be
thought as function that change with respect to any direction can’t be
more than one half. T wrote five fields, that are boson field in quantum
field theory, here idea is that each field can interact with another field,
massless particles do not interact with photon field but massive do. For
massless particles even if they have photon spin component they do
not have electric charge. Higgs field is base field that gives mass to all
particles photon field, gluon field and graviton field do not interact with
it so they are massless, but W and Z bosons do. W boson main change
is that it does interact with photonic field, Z boson does not. Symmetry
field can be understood as light cones components field that sums to
full light cones not half of them, each fermion is a symmetry field state
that is govern by tensor S* that change with respect to any direction
is equal to energy tensor. Energy tensor can’t have value more than one
in Planck units so change can’t be more than one unit per Planck unit.
This model does not explain masses of elementary particles and needs
constants that are saying how strong is field interaction compared to
Planck energy. Field equation for gravitons can be extended for any
particle just by adding a term of each light cone, it means that there
will be for all light cones eight summation probability and angles.
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2.5. Conservation equation of particles. Conservation of some
quantity in physics is always a basic idea behind any physical model.
Here i assume that if i take one point of space time and add to it some
small change then it has to be equal to all changes done before and after
it. It means that total number of particles does not change, both in
space and time. I can write it as equation,I write energy tensor without
d operator then add to it some small change dx then add two times that
change and so on, it all has to be equal. Same goes in another direction
so I subtract some small change dx, then two times that change and so
on all it has to be equal. So I can express conservation of energy as a
need that there is always some small change dx that fulfils equation:

Z Z Z CrS(p) (x + néx) + C‘Rvgf‘g‘,) (x 4+ nox) + CN'VV/S’EJ‘ZV,) (x + nox)

R V VvV

= Z Z Z CrS(p (x +0x) + C’Rvgﬁgv) (x + 0x) + C'VV’S{“ZV/) (x + %)

R VvV Vv
=Y 3 CwSlE (%) + Cav Sty (x) + CovrSiy (%)
R VvV Vv
=33 CrSty (x = 0x) + Cry Siiy, (x = 0%) + Cyr Sty (x — 6)
R VvV VvV

Z Z Z CrS(p (x — nox) + C’Rvgégv) (x — nox) + C*W,S*é‘;v,) (x — nox)
RV

v

(2.23)
This equation makes field a local field, field changes only by small
amount it means it’s always local - particles travel from one point to
another. Energy tensor gives energy from symmetry field, energy is
equal to square of symmetry field value it can be easy seen as I can
rewrite energy tensor, so energy tensor has energy always to first power:

TH = dods » > cx 0187 SpkS:, (2.24)
m.oj

Important part is d, operator that says how value of symmetry field
will change if i move by small distance in some direction ha,, change
from normal derivative I don’t take difference of how function is that
one point compared to where i add small change, I only take value of
function divided by by small change- small change can’t be less than
one in Planck units. Tensor that conserves particles i will write as P*”
and its equal to energy tensor without d operators.
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2.6. Antimatter. Antimatter is reversed matter, and it’s energy is
same as matter. It can be written as equation that deals with symmetry
matrix field:

SN et (—s;;k) (—s;ir) =33 e dtsrsitSi,  (2.25)
m j m j

Only change is all axis are reversed, it means that antimatter moves
backwards in time and space. It means that from this model comes
that if there was equal number of matter and antimatter particles at
begin of universe- antimatter did go backwards in time. Conservation
of energy is same for matter and antimatter but coordinates change:

P (x* +néx*) = ... = P¥ (x*) = ... = P" (x* —ndx*)  (2.26)
I can write field equation same way for antimatter particle as an example
i will use graviton field that has two axis in this case i use state of z%*
and 7% axis:

P 1111
i J

1,5,k,l
1‘0*750*
r (1 e =\ a8
X Mlop 92 ( 01, + Qo1 + o1k + aou) ,LXL X | o
_330*7_50*
1 1 1 1
— v_af
= Z (m + m + m + m) T;L/BJ? (227)
,5,k,1 v J k l

Same thing can be done for distance in space-time, it will not change
compared to normal matter only coordinates used will change:

. 11 11
J

i,k ¢
1 10*750*
XRZ; (5 (0401,i + Q1,5 + Qo1 T 0401,1) )y x*,F) dxadatﬁm,,
—IO*7—§0*
1 1 1 1
= — — R _ 1225 BT B
E jzz;z (Nf Mw T N,?) Tty (2:28)

So matter has all properties same as matter in term of field but moves
in opposite way, each cone for massless particles moves in opposite way
so simplest time con will move backwards in time. It does not change
energy tensor and rotation tensor- only coordinates have minus sign
compared to normal ones.
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3. BASIC SOLUTIONS PART

3.1. Gravity simplest case solutions. Simplest case of gravity solu-
tions are just with energy equal to @ in Planck units. Where i use
mass function that depends on radius, for many particles i will just
sum all masses of particles for given radius. So if radius shrinks to zero
that function should go to zero as well from fact that radius can’t have
value less that one in Planck units so this solution is singularity free.
If sum of masses of particles goes to one (so they are equal to Planck
mass) and i assume all particles first are massive i will get pretty simple
equation:

sin? (g) = 1L

It can be solved used inverse sine function:

¢ = arcsin ( M—(T)> (3.2)

(3.1)

r

Now i can plug this solution for massive particle to field equation, for
rotation tensor and energy tensor:

M
RYY = cos? | arcsin ( #) (3.3)

M
R}S = sin? | arcsin ( ﬂ) (3.4)

,
M (r
Toox*'ne0 = (1 - —r< )) 2% (3.5)
M
~Too %1 = ——(T) 2% (3.6)
r

Now i can write metric for massive particles that will have only two
non zero term:

M
ds? = (d:co)2 cos? | arcsin ( (T)>

r

- (dx0)2 sin? | arcsin ( M—(T)> — 7% (d¢” + sin® (¢) d6*)  (3.7)

r

Rest components of energy and rotation tensor are equal to zero, I
assume spherical coordinates used [11].
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3.2. Summary. In this model I presented whole explanation of elemen-
tary particles interaction - based only on rotation of light cone. Biggest
downside of this model is it’s conflict with Lorentz Invariance - but
effect is to small to be seen even for photons unless their energy is very
close to Planck energy. Biggest upside of this model is it does not break
at Planck energy inside a black hole as I shown in previous subsection
metric is still defined on surface of a sphere, for Planck mass I will get
that any trajectory on surface of a sphere is a valid one as long as it does
not leave it. Time does stop so trajectory is only space-like. It works for
massive particles, solution for massless are more complex. Elementary
particles field is a symmetry matrix field- and there is matter and
antimatter part of it. From idea that antimatter here physically goes
backwards in time (it’s light cones are reversed) comes anti-universe
where all axis are reveres so are light cones, I did not present a Big Bang
model here but if there was antimatter in universe at black hole singu-
larity it still will not move in time- unless there is interaction between
matter and antimatter that should be weak if there is equal amounts of
both from fact that antimatter will move in opposite direction in time.
Simplest model of Big bang would be idea that universe is a black hole-
if it’s big enough it’s density will be very low, it means that expansion
of universe is due fact bigger radius we get less massive universe has
to be to become a black hole so universe will expand outwards to a
point it losses it’s black hole density then it will collapse. Still there is
a need to figure out it in details as solutions to equations. If its correct
universe will look from outside as a frozen in time form inside time
will locally flow normally. I assume five elementary boson fields that
create all particles- in principle there could be more but it’s simplest
and for what we know now most possible scenario. Particle is just a
field sum of bosonic fields- a symmetry matrix then tensor state. In
all work i assumed that there is four space-time dimensions, it could
be more but this case makes particles a lot easier to write, if there
are extra space or time dimensions there could be other forces there
or just same forces but with more states they can act- both are valid
solutions in this model. T don’t present energy constants that say how
much field interacts with another field, there are constants for each real
particle and for interaction between real and virtual -finally for virtual
and virtual. Each real particle has interaction with each of five fields-
for gravity it’s simplest it is equal always to one, for electromagnetic
interaction for massive particles and for Higgs field those are electric
charge and mass of those particles. But all of them are not predicted
by this model and need to have value plugged into equations.
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