Three Dimensional Space-Time Gravitational Metric,
3 Space 4+ 3 Time Dimensions

Espen Gaarder Haug
Norwegian University of Life Sciences, Norway e-mail espenhaug@mac.com

June 17, 2021

Abstract

We have recently suggested a new quantum gravity theory that can be unified with quantum mechanics. We have coined
this theory collision space-time. This new theory seems to be fully consistent with a 3-dimensional space-time, that is,
three space dimensions and three time-dimensions, so some would call it six-dimensional. However, we have shown that
collision-time and collision-length (space) are just two different sides of the same ”coin” (space-time), so it is more intuitive
to think of them as 3-dimensional space-time. In previous papers, we have not laid out a geometric coordinate system for our
theory that also considers gravity, but we will do that here. We are pointing out that Einstein’s negative attitude towards
relativistic mass can perhaps cause a weakness in the foundation of general relativity theory. When a relativistic mass is
incorporated in the theory, this mass also seems to indicate one needs to move to three-dimensional space-time. Then,
for example, our new theory matches fully up with all the properties of the Planck scale in relation to the mathematical
properties of micro black holes, not only mathematically but also logically, something we demonstrate clearly is not the case
of general relativity theory. Our new metric has many benefits as an alternative to the Schwarzschild metric and general
relativity theory. It seems to be more consistent with the Planck units than the Schwarzschild metric. Most importantly,
it seems to be fully consistent with a new quantum gravity theory that seems to unify gravity with quantum mechanics.
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1 Background

Today’s standard physics is ruled by Minkowski [1] space-time which is the geometry of special relativity theory and flat
space-time, and by several different metric systems such as the Schwarzschild metric when including gravity. These are
four-dimensional space-time theories, where there are three space dimensions and one time dimension. However, our recent
investigation indicates that such a four-dimensional space-time geometry not can be consistent with our new unified quantum
gravity theory [2, 3]. We initially [4] tried to force our new theory into a four-dimensional space-time, but it seems to lead
to a few inconsistencies in some derivations that we first became fully aware of later. However, even in our first published
paper on this topic, we suggest that a six-dimensional theory with three time dimensions and three space dimensions where
possibly needed. To suggest a six-dimensional theory with three space and three time dimensions is not new, see [5-10].
Most of these papers were written in the 80s and 90s and are now more or less forgotten by most physicists, particularly
since six dimensions did not seem to solve much and never got wider attention. However, with the invention of collision
space-time, there are strong indications that three space and three time dimensions are needed. Therefore, we will suggest
a space-time metric that is the ”parallel” of the Schwarzschild metric under general relativity theory, while our new metric
is compatible with collision space-time. However, we will claim that both general relativity theory and its Schwarzschild
solution likely must be incomplete somehow. This point is one reason one has not been able to unify general relativity
with quantum mechanics. Both quantum mechanics and standard gravity seem to be incomplete as they not can be unified
likely. However, a few changes in Newtonian gravity combined with a few quantum mechanics changes that all come out
from derivation from first principles about ideas on the origin of matter and energy in our new theory seem to lead to a
unification between quantum mechanics and quantum gravity.

An important point mentioned by Cole [11] is that, while z, y, and z are observable separately, it is in four-dimensional
space-time (Minkowski), that there only are one observable for the time measurement, t. One of the drawbacks of this view-
point, compared to three time dimensions and three space dimensions, is as pointed out by Cole; that if the transformations
for the six coordinates z,y, 2, ts, ty, t. are linear, then the transformations for the quantities z,y, z and ¢ become nonlinear.
In other words, it seems to lead to a strong geometric simplification to add two time dimensions.

Four-dimensional space-time, as used in special relativity theory and several other relativity theories, has several short-
comings. Assume the standard Einstein light clock on board a train. If the train stands still, then we are in a rest-frame,
and time can still move even if everything is at rest. Still, the light is moving. Light always moves in special relativity
theory. Light is somehow something outside the rest-frame system, so to say. But if we look at the light, then light needs
space to move in even if we are in a rest-frame. That is, to have time, we need space. Not only that, we need to move in



space. But the link between photons and mass is not fully understood in standard theory, even if they had great progress
there with Einstein’s special relativity theory that gave us a hint in his famous equation E = mc?, that light and mass was
connected somehow. Still, standard physics is not even sure if a photon can have rest-mass or not. See [12] for a review
article on this topic. In our theory, a collision between two light particles is the only pure mass, and the collision stands
still. It is at absolute rest, see [2, 3], it takes up spatial dimensions as the light particles are similar to that suggested by
Newton, namely indivisible and with spatial dimension, actually they have a diameter equal to the Planck length. That
they have a diameter equal to the Planck length is not an assumption, this is what we find after calibrating our model to
gravity observations. We will kindly ask the reader to study the papers just mentioned to grasp this issue. Here our focus
is on the space-time geometry related to the gravity in our theory.

Several six-dimensional space plus time theories that have been suggested in the past suggest superluminal signal
interpretations. However, there are no superluminal signals in our theory, except for such things as mutual velocity where
also special relativity has speeds above ¢, see, for example, Sommerfeld and Rindler [13, 14]. Also, some suggested six-
dimensional space-time theories have, for example, five space dimensions and one time dimension. Our theory is a three
time dimension, three-space dimension theory.

2 General relativity theory and the Schwarzschild metric

We will shortly mention the Schwarzschild [15, 16] solution to Einstein’s general relativity theory [17], so one more easily
can compare our new suggested collision space-time metric with this established ”consensus” theory. There is a very strong
link between the Schwarzschild solution and escape velocity. The escape velocity for general relativity is given by
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We can actually express the Schwarzschild solution in the form of the escape velocity. This equation gives
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This result is the well-known Schwarzschild solution. We have not shown a derivation of it here, but simply shown how it
can be expressed in combination with the escape velocity. A key point here is that the escape velocity that one gets from
general relativity theory is identical to that one gets from standard non-relativistic Newton mechanics, see [18, 19]. The
Newtonian escape velocity is derived by solving the following equation with respect to v
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which gives ve = % Pay attention to that one here has used a non-relativistic kinetic energy approximation in the

derivation because %va is the first Taylor series expansion term one get from the relativistic kinetic energy of Einstein
Er = mc®y — mc?. The first term of the Taylor expansion is only a good approximation when v << ¢. For example, when
the escape velocity is close to ¢, this derivation and escape velocity clearly cannot be used. Second, the small mass that is
moving with velocity v has no adjustments for relativistic mass in the Newton gravitational energy potential formula G @
The Newton derivation that leads to the escape velocity derived from Newtonian mechanics does not consider relativistic
kinetic energy or relativistic mass. One can wonder then how general relativity theory that should consider all relativistic
effects can give the same formula, but this is the case, clearly demonstrated by [18]. We suspect something has gone wrong
during the way or the foundation of the theory. We suspect one possible error has been to incorporate standard Newton
theory as a weak field limit. For a massive gravitational body, the gravitational acceleration field at the Schwarzschild
radius is very weak. However, at the same time, the escape velocity is ¢ there, that is m when close to this radius moves
at speeds close to ¢, the Newton escape velocity is then clearly not valid. Further, one has mistakenly assumed Newton’s
theory is consistent with infinite gravity speed, a point that has recently been questioned [20]. Standard Newton theory
seems to be consistent with that gravity moves at the speed of light (standard physics here assume infinite speed), but at
the same time, it assumes the small mass m is moving very slow relative to c. We simply think standard physics has not
understood Newton’s gravitational theory fully in relation to its strength and limitation. By incorporating Newton as a
weak field limit, their theory is not fully consistent. We will, in the section below, come back to this and a possible solution.



3 6-dimensional space-time geometry

We [2, 4] have recently suggested a quantum gravity theory that unifies gravity and quantum mechanics and simplify many
things in physics. The latest version of our theory strongly indicates we must have a three-dimensional space-time to get a
fully consistent theory. Time and space are, in our theory, two different sides of the same coin. One cannot move in space
without moving in time (as also thought in standard theory), but we cannot move in time without moving in space because
time in our theory is always linked to photon clocks that are again linked to mass. Mass at the deepest level in our theory
is simply collisions between two photons, and a collision is also a tick of time. For the clock to tick, the photons need to
move and collide again. Inside an elementary particle, the photons move back and over the particle’s reduced Compton
wavelength and collide. The possibility that mass is linked to Compton clocks has some support from other independent
research also, see [21, 22].

At the deepest level of the quantum world, we cannot move, for example, only in the x direction off space and at the
same time in the ¢, direction of time. If we move only in the x direction of space, we must also move in the ¢, direction
in time. Also, we cannot move, for example, in the ¢, direction of time without also moving in the y direction of space
again because the building blocks of matter are photons. That is, space and time are basically two sides of the same coin.
This point we have described in some detail in [2], here we will extend this three-dimensional space-time geometry (3+3)
to also hold for gravity. We suggest we must have the following space-time metric (Cartesian coordinate system and flat
space-time)

ds® = cdt2 — chti — Pdt2 + da® + dy® + d2? (4)

in the special case for the Planck mass particle, this case can be simplified to this equation as the indivisible particle stands
still when colliding or move at the speed of light when not colliding, that is

0 = cdts —cdt, — Pdts +da® + dy® + d2° (5)

This result should come as no surprise as already in 1960, Rindler [23] showed that the Minkowski space-time could be
simplified from —dt*c? + dx® + dy? + dz* = ds® to —dt*c® +da? 4 dy® + dz® = 0 when dealing with light signals, see also [2].
Further also in the moving system —dt'’>c? + da'? + dy'? + dz'* = 0, see also [24]. We can also express our 6-D space-time
metric on matrix form

70,0 Mo,1 Mo,2 1No,3 Mo,a  Mo,5 -1 0 0 0 0 0
n1,0 M, M2 M1,3 M4 M5 0 -1 0 0 0 0
T = M2,0 M1 M2 123 24 M2 | _ 0 0 -1 0 0 0
Hov 73,0 73,1 73,2 N33 N34 13,5 0 0 0 1 0 0
4,0 Ma,1 Ma,2 M43 Maa  Tas 0 0 0 0 1 0
75,0 751 M52 1753 M54 75,5 0 0 0 0 0 1
Which again can be represented as
5 5
ds* = Z Nywdz! dz”
pn=0v=0
ds* = —cdtl — Fdt, — Fdt: + da® + dy® + d2? (6)

When it comes to adding gravity, we know that our escape velocity is [4]
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This result can simply be derived from relativistic modified Newton. That is, we solve the following equation with respect
tov
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This in contrast to general relativity that gives an escape velocity of v. = w/mTM. Here we are also at one of the possible
mistakes done in the foundation of general relativity theory. Already in 1904, Lorentz had the formula for relativistic mass
correct, as we know it today, namely m, = ym, where m is the rest mass, and v = 1/4/1 — v2/c?, and m, is the relativistic
mass. Einstein in 1905 was not aware of Lorentz 1904 paper and published his own formulas for relativistic mass at the end
of his famous papers, his formulas where

T 3 m
longitudinal mass = m~y~ = B )
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and
transverse mass = my> = LUQ (10)
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Also, Lorentz had suggested longitudinal and transverse mass and the same longitudinal mass as Einstein, but Lorentz
transverse mass is what many researchers today call relativistic mass [25-27]. Max Born in 1920 [28] was likely the first
to coin m, = ym for “relativistic mass”. Einstein could have the correct relativistic mass formula simply by dividing his
relativistic energy formula E = mc?y by ¢. However, he had not done that and instead derived what it is full agreement
on today, at least not a correct relativistic mass formula. The relativistic mass leads to strange interpretations in four-
dimensional space-time, and Einstein after a few more years abandoned relativistic mass totally. We should also keep in
mind that other relativity theories were considered still competitors of Einstein’s special relativity theory, particularly the
Lorentz interpretation of relativity, so we can also speculate if Einstein, for this reason, was extra negative to relativistic
mass. A series of researchers have strongly criticized the use of relativistic mass and that it should not be used. See for
example [29-32]. For example, Adler has claimed:

Anyone who has tried to teach special relativity using the four-vector space-time approach knows relativistic
mass and four-vectors make for an ill-conceived marriage. In fact, most of the recent criticism of relativistic
mass is presented in the context of the four-vector formulation of special relativity. — Adler 1987

In a letter to Lincoln Barnett, an American journalist, dated 19 June 1948, Einstein wrote,

It is not good to introduce the concept of the mass M = m/4/1 — Z—; of a moving body for which no clear

definition can be given. It is better to introduce mo other mass concept than the “rest mass” m. Instead of
introducing M, it is better to mention the expression for the momentum and energy of a body in motion.

This claim by Einstein has fueled critics of the relativistic mass concept. See, for example, Hecht [31]. Still others
also well studied in special relativity have defended the relativistic mass concept, see for example Rindler [14, 33] and
Jammer [34]. We agree that the relativistic mass interpretation does not seem to fit well within Minkowski space-time and
the four-vector approach. However, in three-dimensional space-time, it seems to fit in very well. This is why we have to
incorporate relativistic mass in the Newton formula as we have done. Again, this fit leads to a new escape velocity formula,
as mentioned above.

Combining our new escape velocity formula with the assumption that we must have three space and three time dimen-
sions to be consistent with collision space-time, we will likely end up with the following metric (based on spherical polar
coordinates)
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That we can simplify using this procedure seems very reasonable. At a given radius r in a spherical coordinate system, all
points should be equal in terms of gravitational effects. Does one even, in general relativity theory have a single predictable
phenomena according to the Schwarzschild metric that is also observable where one also needs the angle 6 or ¢ 7 Not to
our knowledge, but we would be happy to hear comments or discussions around this point, we could be wrong, in that case

the last simplification need to be re-considered.
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Bear in mind that the gravitational constant likely is a composite constant of the form G = D as suggested by [35, 36].
This result would lead to a circular problem if we not can find the Planck length independent of G, but recent findings have
shown that we easily can find the Planck length with no knowledge of G, see for example [20, 37, 38] so this concern is not
an issue. Further, any mass in terms of a kilogram can be expressed as
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where X is the reduced Compton wavelength [39]. This result is simply the Compton wavelength formula A = % solved
with respect to m. Our escape velocity formula can also be expressed as
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This equation also corresponds to the version of this escape velocity formula as given by [4]. This point means our metric
also can be written in the form
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Therefore, it is clear from the metric itself that it is linked to the Planck scale. By re-writing G and M in the same way
as mentioned above also in the Schwarzschild solution, one can also see that it is linked to the Planck scale, but we have
reason to think general relativity and its Schwarzschild solution still is incomplete.

We can also write our new metric as

ds® =
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where M = l{’%p is the collision-time mass, which is much more complete than the kg, mass, but the kg mass is also fixed

through multiplication with G, but this fact has not been understood by standard physics. In the case that t = 7 simplifies
to

/] 2a72 2
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4 Tensor form

With coordinates (2%, z2, 2%z, 2%, 2%) = (ct, 0, 6, 7,0, ¢) we can also write our metric theory on tensor form

_ (1 —26M C‘jﬁf) 0 0 0 0 0
0 - 0 0 0 0
0 — t*sin? 0 0 0 0
Gpw = oo sam |, a2m2\ 7! (19)
0 0 0 (1200 + S22 0 0
0 0 0 r? 0
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In the special case where ve = ¢, then we have r = C‘;{y, that is we have an escape velocity of ¢ at half the Schwarzschild
radius rs = 26:2M, then we have go,0 = 0 and g3,3 = co will converges to infinity. That is also our metric has a singularity at

r when the escape velocity is c. However, we do not have a second singularity as there is no meaning in our theory to have
r = 0 as the Planck length is the smallest possible length, so we must have r > I, in our theory, see [4] for a discussion on
this.

In the case t = = these tensors can be simplified to
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- (1 G ) " (22)
Guw = 2,72\ 1
0 (12 + o)
This tensor corresponds to the metric equation 12. Alternatively, we can write the tensor as
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This tensor corresponds to the metric equation 16. Alternatively, we can write the tensor as
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This tensor corresponds to the metric equation 18.

5 Some predictions from our metric and our new escape velocity

We will here present some predictions from our theory. Our escape velocity is given by
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by setting ve = ¢ and solving with respect to r we get
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This result is half of that of the Schwarzschild radius rs = QC:Q]\/I. In the special case where v, = ¢ then the orbital velocity
is identical to the escape velocity, that is
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This point means that in our theory, the radius of the photon sphere is identical to that of the radius where the escape
velocity is ¢, unlike the Schwarzschild metric where the radius of the photon sphere is %rs,
Gravitational time-dilation in our metric must be given by
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as long as we are far away from the radius where the escape velocity is ¢ then this result gives a likely indistinguishable
prediction from general relativity, close to the Schwarzschild radius or close to our new 7. radius, the difference in prediction
is large, so the main difference is in how to interpret so-called black holes, that in our theory have a quite different
interpretation, something we come back to in the next section.

Gravitational red-shift is in our theory given by

1— 2GM | G2M?
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Also, here the predictions are indistinguishable from general relativity theory when far away from the Schwarzschild
radius, but not when close.

6 Micro black holes fit the Planck scale very well in our new theory,
not so well in general relativity theory

The Planck scale consists of the Planck mass, the Planck length and the Planck time, and the Planck energy, and such
things as Planck acceleration, the first four introduced by Max Planck [40, 41] in 1899 and 1906. Max Planck did not
say much about exactly what the Planck scale represented, except he thought they represented some important natural
units. Einstein [17] in one of his best known general relativity papers published in 1916 suggests that the next step in
understanding gravity is a quantum gravity theory, or in his own words:

” Because of the intra-atomic movement of electrons, the atom must radiate not only electromagnetic but also
gravitational energy, if only in minute amounts. Since, in reality, this result cannot be the case in nature it
appears that the quantum theory must modify not only Mazwell’s electrodynamics but also the new theory of
gravitation. (Einstein 1916, p. 696).”

Eddington, then in 1918, is likely the first to speculate that quantum gravity must be linked to the Planck length, or in his
own words

three fundamental constants of nature stand out as pre-eminent. The velocity of light, 300-10'° C.G.S. units
; dimensions LT~*. The quantum, 6.55-1072", ML*T~! C.G.S. Units. The constant of gravitation, 6.66 - 10~8
s M~YL?T 2. From these constants, we can construct a fundamental unit of length whose value is 4 x 10733 cm.
There are other natural units of length, the radii of the positive and negative unit electric charges, but these are
of an altogether higher order of magnitude. But this length must be the key to some essential structure. It may
not be an unattainable hope that someday a clearer knowledge of the process of gravitation may be reached.

However, this point was not accepted easily and even ridiculed by other prominent physicists like Bridgman [42] in 1931
(Nobel prize winner in physics in 1946, so not exactly a light caliber physicist.) who thought the Planck units were more
like mathematical artifacts coming out of dimensional analyses. Today most physicists, in particular, those [43-47] working
with quantum gravity theory assume the Planck scale plays a very important role in a final quantum gravity theory. Still,
there are also researchers still with the same view as Bridgman, for example, [48]17 that they are mathematical artifacts
coming out of the dimensional analysis. To get further in our understanding of the Planck scale is therefore of foremost
importance to settle this question in the hope to get forward in quantum gravity theory and unification of gravity and
quantum mechanics. We think the recent discovery that the Planck length and Planck time can be measured independent
of any knowledge of G or h from simple gravitational observations is a key step forward here, see [37, 38, 49]. But back
to the Planck mass. Motz [50, 51] were likely the first to suggest that there could be an important Planck mass particle.

n an otherwise very interesting book.



However, the Planck mass he naturally knew was enormous compared to the mass of any observed particle and even an
atom, so where could the Planck mass be hiding? Motz suggested it could have been created in the big bang and then
had radiated its mass into energy that had formed today’s known particles such as electrons and protons, and other known
elements. The Planck mass particle has also been suggested as the origin of dark matter [46].

Today, the Planck mass is said to be the smallest mass with mathematical properties of a so-called black hole. A black
hole is mathematically defined as a mass inside a radius, creating an escape velocity c¢ at this radius. It is often assumed
that the mass of a particle is assumed to be inside its Compton wavelength or reduced Compton wavelength, so one possible
criterion is that at least the reduced Compton wavelength must be at or inside the Schwarzschild radius [52]. Second, it
is often assumed that the Planck length is the smallest possible observable length (even hypothetical). The Schwarzschild
radius must be greater or equal to the Planck length.

A point that hardly has been discussed is that general relativity theory cannot match up with the different properties
of the Planck scale at the same time. Assume a micro black hole has a Planck mass, if the escape velocity radius is the
Planck length, then the escape velocity from general relativity theory is above ¢, that is

Ve = 2Gmy _ V2 (30)

lp
This scenario is impossible and is one of several reasons why researchers who have suggested the Planck mass are linked to
micro black holes cannot match the full Planck scale, something we will look at in detail here for a series of candidates to
micro black holes.

Markov [52] is likely the first already in 1966 to describe that smaller than stellar-mass objects and even Planck mass
size objects can potentially have a gravitationally collapse and the mathematical properties of a black hole, see also [53].
He calculates these collapsed gravitational bodies to have approximately the Planck mass. Based on that, their mass must
be inside the Schwarzschild radius. At the same time, the Compton wavelength of the mass must be larger than the Planck
length. Hawking® [54] in 1971 that suggested micro black holes only say the micro black hole has a mass approximately
equal to the Planck mass. Perhaps he had already seen problems if he put them exactly equal to the Planck mass. Motz
and Epstein suggested micro black holes in their 1969 paper [55], they called it mini-black hole that has half the Planck
mass. A half Planck mass has an escape velocity of ¢ indeed at the Planck length. Still, then one is not matching the Planck
mass and Planck length at the same time, further then both the reduced Compton wavelength and Compton wavelength are
outside the Schwarzschild radius, so it do not fit the criteria given by Markov for a gravitationally collapsed object (micro
black hole). Faraoni [47] suggests a mass /7 times the Planck mass that gives a Schwarzschild radius equal to the Compton
wavelength, an identical particle we [56] had described already in 2016. In the same working paper, we also mention a \%
Planck mass size object that has escape velocity ¢ at the reduced Compton wavelength of the particle. However, this mass
has then a Schwarzschild radius different from the Planck length, namely A = I,/2. Obermair [46] suggests a Planck mass
black hole and correctly calculates its Schwarzschild to be 2[,. In other words, none of these matches the different parts
of the Planck scale at the same time. With different parts we think about the Planck mass, the Planck time, the Planck
length in particular, and perhaps also other Planck units such as the Planck mass acceleration.

Table 1 lists a series of suggested micro-black hole candidates all close to the Planck mass, as we can see none of them
match up nicely with the Planck scale. Either one must alter the Planck mass to a mass somewhat different from the
Planck mass or alter the Schwarzschild radius to something different from the Planck length. All of these micro black hole
candidates except the last mass in the table give a gravitational acceleration at the Schwarzschild radius lower than the

Mp

Planck acceleration g, = GZ—Q

More formally, several different criteria can be tried to find the possible best candidate for a micro-black hole. We start
with working based on general relativity theory.

Micro black hole that must be exactly equal to the Planck mass and r, > [,

Assume we say the Planck mass must be a micro-black hole. Its Schwarzschild radius is rs = 262# = 2l,, so even if it
fits the Planck mass, the Schwarzschild radius is different than the Planck length, also its gravitational acceleration at the
Schwarzschild is

Gmy, _ Gmy, _ 1Gmyp _ lap (31)
r2 (2L,)2 4 12 4

So, it also does not match the Planck acceleration, not that anyone says it must. We just point it out at this stage of the

article. And again, the escape velocity at the Planck length is higher than c. So, the only part of the Planck scale we are

able to match perfectly for this micro-black hole is the Planck mass itself.

g:

2Be aware that, for example, sources like Wikipedia often is very inaccurate when it comes to the history of physics and who came up with what
theory first, for example, they incorrectly credit Hawking as the one who first comes up with the idea of micro-black holes in 1971, when Markov is
four years ahead of him in publishing such an idea. That Markov’s work was published in Russian can naturally have meant it took time for it to
be known in the west, but there is no excuse for not updating the page with such proven facts today.



Micro black hole where the Schwarzschild radius must be equal to the Planck length

Formally we simply set

2Gm
lP = 02 (32)
and solve with respect to m to find what mass this micro black hole must have. It gives
1,2 1
“2 G ™ (32)

which is the micro black hole candidate indicated by Motz and Eppstein [55]. Even if it match the Planck length it
clearly does not match the Planck mass. It also gives a gravity acceleration different than the Planck acceleration at the
Schwarzschild radius, namely

Gim 1
_ T2Mp _
Further, both the reduced Compton wavelength, A = -~ = 2[, and the Compton wavelength: 4xl,, is outside the

mpc
Schwarzschild radius, so if the mass of a particle spread out the reduced Compton wavelength or the reduced Compton
wavelength, then such a mass cannot form a micro black hole.

Micro black hole where the Compton wavelength matches the Schwarzschild radius

Assume the Compton wavelength must be equal to the Schwarzschild radius for the mass to be a micro black hole. To
find the mass that gives Schwarzschild radius equal to the Compton wavelength, we can solve the following equation with
respect to xm,,

2Gzmy, _ h (35)

2
c Tmpc

This result gives

Vech

V2Cm, Vrmy (36)
This result corresponds to a candidate for micro black holes as mentioned by Haug [56], and Faraoni [47]. This mass
has a Schwarzschild radius equal to 2y/ml, which is different from the Planck length, and it has an acceleration at the
Schwarzschild radius equal to 4% which is different from the Planck acceleration. It also has an escape velocity above ¢ at
the reduced Compton wavelength inside the Schwarzschild radius. Still, it is not worse for a candidate for a micro black hole
than the other candidates in Table 1, perhaps even among the best candidates. Still, why should there be such a unique
mass just somewhat different than the Planck mass, and why should it have such an acceleration different than the Planck
acceleration?

Tmy =

Micro black hole where the reduced Compton wavelength matches the Schwarzschild radius

The only mass with a Schwarzschild radius equal to the reduced Compton wavelength under general relativity theory we
get by solving the following equation with respect to zm,

2Gxmyp _ h (37)

This gives

_ V@ _ 1
IR
We suggested this micro-black hole candidate in 2016. We see from the table that this mass has a Schwarzschild radius
equal to rs = 1,v/2, so it does not correspond to the Planck length. Also, the acceleration at the Schwarzschild radius is
different from the Planck acceleration. Still, this is no worse candidate than the mass that is y/7m, or the Planck mass
itself.

Tmp

(38)

Micro black holes that have Planck acceleration at the Schwarzschild radius

There is only one mass size that has Planck acceleration at the Schwarzschild radius. We can find this variable by solving
the equation below with respect to xm,,

Gxmy, _ Gmy, (39)

2Gxmyp 2 l%
c2
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the solution is a2 .

c
- 4G27:1p g (40)
so, this result corresponds to the last micro black hole candidate in Table 1. It has a Schwarzschild radius below the
Planck length, so it is not consistent with that the smallest possible length can be the Planck length. In addition, both its
reduced Compton wavelength and its Compton wavelength are outside the Schwarzschild radius, so parts of its mass would
likely be outside the Schwarzschild radius. It can likely not even fit the mathematical criteria for creating a micro-black hole.

Tmy

None of the micro black hole candidates in table 1 seems to fit the whole Planck scale, the best candidates are able
to match only one of the properties of the Planck scale, and one seems to have to choose one of them and then not get a
fit to the other properties of the Planck scale. This fact has several implications; it leads to a series of micro-black hole
candidates where it seems we do not can decide which one of them is forming a micro-black hole. We could elaborate on
this point and even suggest that there could even be a handful of different micro black holes (even before considering such
things as rotation). First when we soon will see micro black holes through the alternative theory, we start to understand
some factor is possibly missing in general relativity theory. Table 2 shows that the Planck mass has all the mathematical
properties of a micro black holes and that all the elements of the Planck scale elements fit in when we are working out from
our new escape velocity and its corresponding space-time metric. Then for the Planck mass, suddenly, the radius where the
escape velocity is ¢ is Planck length, which is then also identical to the Compton wavelength of the Planck mass. Further,

we get a Planck mass acceleration at the radius where the escape velocity is ¢. Also, what we can call the escape radius
time is the Planck time.

GENERAL RELATIVITY PREDICTIONS AS WELL AS STANDARD NEWTON
Mass Mass Reduced Compton Schwarzschild Schwarzschild Escape Escape Acceleration
candiate formula Compton wavelength radius time velocity at velocity at at r; where
candiate wavelength Ve =C % Compton redu. Compton Ve =C
)\:W?C )\:%:5\27( Ts:—2§2m ts =2 ve:ML%m ve:w—%f;\m gzci—’z"
h
10 mp =4/% Ly Ip2m 21, 2t 75 V2 Lap
2b Tmp i?” 21, 27l 27ty /T eV2m e
a
3¢ VTmy T”; 2y/7ly 2y/7ly 2/7tp c V2 4\;%
44 2my, 2 mlp 4y 4ty % V8¢ *
. ! V2 a
5; \/limp % V2l V2, V2t e 2¢ %?%
1 c ap
6 75 V2, V8xlp \flp \éétp = c ﬁf
k t a ™
79 Jmy Vly 2r3/21, 2 e evZ e 2>
!
s’f ?mp 21, 4, ! 1t,, NG 75 1ap
9° imp 4y 8mly 5lp 5tp \/1C<T7r % ap

Table 1: Candidates for micro-black holes from general relativity theory, none of them can simultaneously match the Schwarzschild
radius and all the Planck scale properties. Only two of these candidates have Schwarzschild radius that correspond either to the

Compton wavelength or the reduced Compton wavelength, only a candidate with Schwarzschild radius below the Planck length
gives a

2Suggested by Obermair [46] 2013 and indicated already by Hawking in 1971 and Markow in 1966, but they only told approximately equal to
the Planck mass, likely because they could see it did not fit much of the Planck scale, so perhaps there was a better candidate?.

bLikely first suggested in this paper.

¢Suggested by Haug [56] in 2016 and Faraoni [47] in 2017.

4Suggested by Markov [52] in 1967.

€Likely first suggested in this paper.

fSuggested by [56] in 2016.

9First time suggested here we think.

hSuggested by Motz and Epstein [55] in 1979.

iLikely first suggested in this paper.
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COLLISION SPACE-TIME QUANTUM GRAVITY, THE METRIC PRESENTED IN THIS PAPER

Mass Mass Reduced Compton Escape Escape Escape Escape Acceleration
formula Compton wavelength radius radius velocity at velocity at at r. where
wavelength Ve = C time Compton redu. Compton Ve = ¢C
X R h X c 2 2m2 2 2m?2 M
A=ge A== re=SR te=T =32G8 we=/25" -G 9=
Planck mass myp = 4/ % lp lp2m lp tp ~ 0.54c c ap

Table 2: The Planck mass perfectly fits all the mathematical properties of a micro-black hole in our new model, which is all
aspects of the Planck scale.

Also, note that in our model, the acceleration at the radius where v. = ¢ during the Planck time will bring the velocity
to ¢, that is simply a,t, = ¢, the importance of this point we have discussed somewhat in [4]. Also, the time it takes light to
cross the Planck mass, reduced Compton wavelength, and the time the light to cross the radius where the escape velocity is
c is the Planck time. In other words, we have a perfect match to the Planck time, the Planck length and the Planck mass,
the Planck acceleration, and we will also see the Planck energy (temperature).

In our collision space-time model, the Planck mass particle that corresponds to the mathematical framework of a micro
black-hole is simply the collision point between the building blocks of two photons. The collision between two such building
blocks lasts the Planck time for them to leave each other at the speed of light. They are mass (the Planck mass) when
colliding but are massless and moving at speed ¢ when not colliding, see the just mentioned paper for an in-depth discussion
on this topic. In our model, all masses are created by Planck mass particles. This mass is the only pure mass. The Planck
mass particle only lasts for the Planck time and comes into existence at the reduced Compton frequency of the particle.
For example, an electron mass is given by

_c . = Al
me = S\—Emp P= e
but for an in-depth discussion on this point, see the papers referred to about collision space-time. Our new theory does not
perfectly match up with the Planck scale and how it is linked to the mathematical properties of so-called micro-black holes.
It also tells us where this Planck mass is. It is inside every mass. It pops in and out at the reduced Compton frequency of
matter. Assume we only have one collision between indivisible particles. This result is a Planck mass lasting one Planck
time, so its mass is mpt, ~ 1.17 X 107%! kg. This result is very close to the photon mass, as suggested by several authors
in the literature. See [12] for a review. However, in our theory, the Planck mass is very small. To observe it as a Planck
mass directly, one has to observe it inside the lifetime of the particle, namely the Planck time. Then the mass is the Planck
mass. However, when observed over a second observational time-window, it is only mypt, see for in-depth discussion on this
topic [2—4]. In our theory, we know where the particle is hiding that fits the mathematical properties of a micro black hole,
it is inside all matter, it also gives the mass of a photon (the building block of a photon), it answers the mass-gap (it is
the mass-gap), it gives a better understanding of photons and light. But there is more to it. The micro-black hole is not a
black hole at all. It is a fully solid of two indivisible particles colliding. Let us also try to solve the escape velocity formula
for » when ve = 0, in other words, a special case. In general relativity theory, we would have

=9.11x107%" kg (41)

2GM
r

Ve =0= (42)

This problem has no solution. Some researchers will possibly say that is okay as it makes no sense to have an escape velocity
of 0 as it would not be a velocity, but something standing still, but please keep an open mind. In our model, we have

2GM  G?M?
ve =0 = . — 2,2 (43)
solved with respect r this gives r = % This result is half of the radius where the escape velocity is ¢. We do not think

this fact adds much interpretation to black holes in general, except for the Planck mass particle (micro black hole). This
result means that halfway inside the radius where v. = ¢, our model says that what is there must be standing still. Our
theory also describes the interior of the micro-black hole. That is halfway inside the Planck length radius. There is an
object standing, it has velocity v = 0. This result sounds like it is against the relativity principle because it must be moving
against some reference frame? A key point, as discussed in detail by [3] is that if the Planck mass particle simply consists
of the two photons (building blocks) that are colliding for one Planck time, and have a Planck length diameter each. Then
this object can only be directly observed from itself. This result is exactly our model that a photon-photon collision consists
of two indivisible particles, each with diameter [, stands still when colliding for the Planck time, to escape each other at
the speed of light. Halfway inside the radius where the escape velocity is c¢ is the center of the indivisible particle. The
two indivisible particles stand still in the collision that only can be observed directly from itself as it dissolves before any
signal can get into it or out from it. Each indivisible particle that at this moment are standing still extends from the center
of this object (collision) to the circumference of this object. The circumference has a radius equal to the Planck length.
And it is important to be aware that we do not assume the diameter of the indivisible particle is the Planck length. This
result we get from calibrating our model to observable gravity phenomena as described in great detail in [2, 4]. Even if



the Planck mass particle and, therefore, the micro black hole cannot be observed directly, we can observe them indirectly
through what they are causing. That is gravity itself, as described in the papers just mentioned. This result is also why we
recently have been able to understand how to measure the Planck scale (the Planck length, the Planck time, and the Planck
mass) independent of any knowledge of G [38]. There is no longer a need to search for how to detect the Planck scale. It
is detected in every observation of gravity. Even if already published in decent peer-reviewed journals, such claims should
naturally be scrutinized by many researchers before a final conclusion is made. Still, that our theory so well matches the
Planck scale at the same time it matches criteria for micro black holes, something we have demonstrated general relativity
theory does not do, should hopefully at least make more researchers curious about this theory.

Also, be aware that the Planck mass acceleration can maximum last the Planck time to keep the whatever is accelerating
not to reach superluminal speeds because
Gmy by _ (44)

2
2 c

aplp =

Only photons can be accelerated to speed ¢ as no mass can move at speed c. So, this result fits our theory perfectly where
the Planck mass (a micro black-hole) simply is the collision of two indivisible particles (photons). And this collision lasts
only the Planck time, again by calibration to gravity phenomena, not by assumption. In standard theory, the Planck mass
acceleration cannot exist if we also want to hold on to that Planck time and the Planck length are minimum units. In that
theory, photons cannot stand still even when colliding with each other. So how can then anything in the standard theory
match up with the Planck acceleration? This result is only possible if something goes from rest-mass to light within the
Planck time. In our theory colliding indivisible particles are mass, and non-colliding indivisible particles move at the speed
of light ¢. This result needs to match the Planck acceleration, and our theory does so. The Planck acceleration does not
seem to be fully consistent with standard theory, as no mass can be accelerated to c. Naturally, the standard theory could
claim the Planck mass radiated into energy within the Planck time after the big bang or something like that. However,
such a totally non-testable hypothesis is not needed. We think the Planck mass acceleration indicates that only indivisible
particles (photons) can go into the Planck mass. They create the Planck mass, as the Planck mass in our model is a collision
of two such indivisible particles, and only light can come out from the Planck mass (micro black hole), no mass.

Table 3 summarizes some of our findings about the Planck mass given in this paper and related papers on collision
space-time. The Planck mass seems to be the key to understanding the link between photons and mass, the mass gap,
gravity at the quantum level. It is the very essence of our universe.

Planck mass fits properties ”black- “hole” Yes
Planck length fits properties ”black- “hole” Yes
Planck time fits properties ”black- “hole” Yes
Planck acceleration fits properties ”black-“hole” Yes
Planck energy fits properties ”black- “hole” Yes
Can we detect the Planck mass particle, it is gravity® Yes
Lifetime of Planck particle’ tp
Lifetime of micro black hole® tp
Velocity inside of micro black hole Ve =0
aptp = c fits logic yes
Photon mass mptp
Explains the mass gap? yes
Planck mass is building blocks of all masses yes
What is the Planck mass a photon-photon collision?
‘What is the Planck mass a micro-black solid lasting for the Planck time?
which is the same as a photon-photon collision.
Planck scale incorporated in quantum mechanics yes
Planck scale incorporated in quantum gravity yes

Table 3: Summary of findings about the Planck mass in this paper and related papers rooted in collision space-time.

9see [4].

b

see reference above.

“see reference above.

d

see reference above.

7 Radiation from “black holes”

While the Hawking radiation is given by

icd T, Mc

T = 3Gl ~ 81~ 3k

(45)
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Our framework seems it will give

hc® T, Mc

T=_"- 2P _ 46
2nGky M 2 2rky (46)

In the case of a micro black hole, this result means the radiation is
. mp02 T, (47)

27k 27
The 27 here has to do with assuming that the mini black’s geometry-"hole” (solid) is spherical. Actually, it is, in our view,
not spherical. However, simply two indivisible spheres colliding for then to moving away from each other again, and the
radiation is therefore only in two directions, the two indivisible particles leaving each other, this result gives mini-black hole
radiation of T' = %’7’ = mlfbcz which is the Planck mass-energy. The micro-black hole is the Planck mass. It is the Planck
mass-energy.

8 Hubble scale

Our theory also gives a series of new predictions around the Hubble scale. For example it gives a critical mass of the
observable universe that is twice of that as is predicted by the Friedman equation. That is the critical mass in our theory
is given by

03

M. = 48
Gy (48)
versus the critical mass from general relativity theory which is
3
c
M. = 4
2G Hy (49)

Interestingly the reduced Compton frequency per Planck time from our new critical universe mass multiplied by the
Planck time is equal to the Hubble time. That is we have

T = ;—ptp ~ 13.7 billion years (50)
While in general relativity theory we will have
2lp -
Ty = S\—tp ~ 13.7 billion years (51)
further we have that the Hubble radius in our new theory is equal to
lp
while in general relativity theory we get
21
Ry = Tplp (53)

Just as general relativity theory do not seem to fit well with the Planck scale in relation to micro black holes, it also
seems like something very similar is going on in relation to the Hubble scale of the universe when tried linked to the Planck
scale, general relativity theory. Be aware that both the Friedman equation for the critical universe and our new model for
the critical universe can be derived from escape velocity alone [57]. For more on the Hubble scale in relation to our new
theory see this paper.

9 Conclusion

We have suggested a parallel to the Schwarzschild metric for our collision space-time theory that seems to be linked to
a three-dimensional space-time, three dimensions in space and three in time that are closely linked. This metric gives a
much better fit and understanding of the Planck scale. It has a theory behind it that is able to unify gravity with quantum
mechanics. There are certainly much more to investigate in collision space-time, but even at this stage, we think it should
be of great interest to the physics community to investigate this theory further,
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