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Missing links in physics and possible solutions 
Do elementary particles describing gravity exist, represented as large quantities of 

undiscovered gravitons? Does dark matter exist, or is it perhaps the graviton that 

physicists are looking for? Does dark energy exist, and what are the conclusions of 

Hubble's observations? Is "uncertainty" a physical phenomenon or is there a deeper 

cause of uncertainty? Is light made up of particles or is it a wave or is it both? Is 

spacetime a physical reality or is it just a combination of space and time? 

The authors offer possible (speculative) answers to these questions. The solutions 

presented are partly supported by observations and experiments, but mostly 

supported by Ockham's razor, in which the simplest explanation for all observations 

is preferred. What are we looking for? So what is the graviton, as an elementary 

particle for gravity? And how is it related to other elementary particles? 

 

Can we use gravitons to describe gravity? 
First of all a short overview of the force-carrying elementary particles inside the atom 

and freely moving particles outside the atom as worked out in quantum mechanics. 

The whole is described in the standard model of elementary particles in physics. 

In quantum mechanics theory, a measured quantity of energy, for example light, is 

not considered a continuous quantity, but an amount of energy that has been 

quantized. In other words it consists of the sum of elementary discrete energy 

quantities. The measurement result is thus the product of an integer times the 

elementary energy quantum. 

One speaks in quantum mechanics of force effects when "something" is transferred 

between (charged) particles. For example, consider two electrons A and B. If a 

photon is emitted from A to B and collides with electron B, an interaction takes place 

in which energy and momentum are transferred by the photon as a "messenger 

particle" to electron B which absorbs them both. 

The photon carries and transfers electromagnetic force from electron A to electron B. 

  

Bosons are force-transmitting mass particles with an integer spin (0,1,2,...), most 

commonly operating within the atom as nucleus particles. 

Spin is traditionally easily imagined as a "rotational property" of a particle coupled to 

the direction of motion of the particle itself. But these are point particles and the 

question is whether they rotate. Then again, at what speed do they rotate? 

Therefore, a better formulation is that spin is an intrinsic property of the particle itself 

that behaves like angular momentum. Thus an electron and in general all fermions 

have a spin of + or -1/2. (Matter particles such as electron, muon, and quarks have a 

half-spin and are called fermions.) The spin number indicates how much the particle 

is "spun." In other words, to what degree you have to "spin" a particle to return to its 

original initial quantum state.  

Spin ½ means that the particle must make 2 "spins" to return to its initial state ( that is 

1 divided by spin ½ ). For a graviton with spin 2 that is after half a "spin" and for a 

photon with spin 1 exactly after 1 "spin". All of these particles are grouped together in 
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the standard model system of elementary particles. These are particles that are no 

longer composed of other parts. 

 

There are five types of force-carrying particles. Four pieces that are active at very 

short distances for example in the atom and one particle that is active at very large 

distances for example on the earth and in and outside our solar system. Force-

carrying or force-transmitting particles have an integer spin and are called bosons. 

They are the transmitters of the five fundamental forces of nature namely the photon 

boson, the gluon boson, the two W bosons, the Z0-boson and the theoretically 

predicted yet undiscovered graviton boson). 

 

The force-transmitting particles are: 
 
1. The electromagnetic force with the photon (with mass 0, charge 0 and spin1) 
 as the force-transmitting particle. 
 
2. The strong force causes force exchange between quarks via the boson 
 particle called gluon (mass 0, charge 0 and spin 1). 
 
The weak force causes instability of particles, for example, in the atomic nucleus 
where it allows particles to turn into other particles under emission of, for example, 
electrons (negatively charged) and positrons (positively charged) and neutrinos. 
 
 There are two plus one weak force-transmitting particles, viz:  
 
3. The W+-boson (has mass, charge 1 and spin1) :  
      The W--boson (has the same mass as the W+-boson, charge -1 and spin 1)  
 
4. The Z0-boson (slightly more mass than the W+-boson, charge 0 and spin 0) 
 
Now here is a fifth particle. We experience gravity, which we use and know through 
Newton's well-known law of gravity. Newton's law explains less precisely the physical 
phenomena at speeds approaching the speed of light. Those are better explained by 
Albert Einstein's general theory of relativity (of gravity), which described gravity not 
as a force but as a curvature of spacetime. 
Gravity always acts by attraction on mass (particles) and we experience this force 
because all mass particles collectively pull in the same direction. It has a very large 
(in principle infinite) range. Think of the planetary orbits in our solar system and, 
further out in the universe, the effect of gravity between entire galaxies. The carrier of 
the gravitational transfer must be a boson : the not yet found graviton. 
It is obvious, following the elementary particle structure in quantum mechanics, to 
also formulate something like a graviton hypothesis. And so the hunt for the graviton 
began. This fifth particle must be massless and transfer gravity, between mass 
particles in large (planets, stars and galaxies) and also in small (atoms and nucleus 
particles). 
 
5. The graviton, according to quantum mechanics, must have a mass of 0 and 
 spin 2 as the messenger particle of gravity. 
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Gravity (via the graviton) is the weakest of all five forces, but everyone experiences 
gravity on a daily basis as opposed to the other four forces. 
If the strong force (gluons) is set at 1, in proportion approximately to 
the electromagnetic force (photons)  10-2 ,    
the weak force (W- and also Z-bosons) 10-6  and 
the gravitational force (gravitons)  10-38. 
 
Clearly, the graviton must work to infinity just like Newton's law of gravitation when 
the distance in the denominator of the formula goes to infinity. At short distances, 
gravity is very, very small compared to the aforementioned four other forces and 
therefore the gravitational effect between elementary particles cannot be measured 
(yet). Now the problem is that Einstein's general theory of relativity is perfectly 
adequate at large scales (universe), or in other words where theory and practice are 
in complete agreement with each other by measurements proven in practice. The 
same can be said of quantum mechanics theory which is very accurate for 
elementary particle interactions. Unfortunately, both theories are difficult to reconcile. 
The general theory of relativity works mainly at mega scales with large masses in the 
universe, the quantum theory at nanoscales within the atom. The graviton boson is 
therefore difficult to fit into the standard model with the other bosons for the time 
being. 
For decades and still very hard work has been done by physicists with particle 
accelerators, who hope to find the graviton among the collision results. Unfortunately, 
the graviton with the expected theoretical value of mass 0 and spin 2 has not yet 
been found. And may never be found. Here the authors offer a new (speculative) 
theoretical view of this difficult problem. 
 

Does the graviton exist and what is its operation? 
The graviton is a particle that has not yet been discovered. Nevertheless the theory 
of quantum gravity is clear about some of its properties. We have seen: massless 
and a spin of 2. Some scientists say that all forces are transmitted by bosons (force-
carrying particles) except gravity. Gravity, they say, is explained entirely by the 
spacetime curvature of Einstein's theory of general relativity. Others, like us, want to 
nuance this. Yes, spacetime curvature affects the trajectory of both mass particles 
and photons (light particles). A specific example is the light from distant stars that 
deflects 1.75 arcseconds from its straight path (1 arcsecond is 1/3600th of a degree) 
when this light passes close to the heavy mass of the sun. This was first proven 
(photographically) by the astronomer Arthur Eddington in 1919, proving Albert 
Einstein's theory to be correct. Now comes the nuance. 
When a small mass particle passes the large mass of the sun at the same short 
distance, but at a much lower speed than the speed of light, its orbital path curves 
much more strongly. In other words, the curvature of a trajectory cannot be fully 
explained by the curvature of the spacetime around the large mass alone, but also 
depends on the speed (and also of course the mass size) of the moving mass 
particle. The authors make a distinction and call the curvature of spacetime itself 
around an object with large mass like the sun extrinsic curvature. This provides only 
half of the explanation for the measured and proven trajectory deflection of said 
starlight. The other cause of that light trajectory deflection depends on the speed and 
mass of the mass particle or the speed of the massless light particle (photon) and is 
called the intrinsic curvature or 'Gaussian curvature'. So yes, a massive object like 
the sun has its extrinsic curvature around it, which partially explains the orbits of 
mass particles and photons. Incidentally, this was confirmed by Irwin Shapiro's 
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experiment. There is "slightly more space around the sun" close to it than further 
away from it, which is caused by the curvature of space close to the sun due to its 
large mass compared to the mass of the particle itself (e.g. planets, comets, gas 
molecules and also photons that have no mass). 
The trajectory of particles is thus explained partly by extrinsic curvature (around 
mass) and partly by intrinsic curvature (speed). To be specific to light, for deflection 
of photons as in Eddington's observations, that amounts to half by extrinsic- and half 
by intrinsic-curvature. For the minuscule perihelion precession of Mercury's orbit (43 
arcseconds per century), 1/3rd is caused by extrinsic, while 2/3rd is caused by 
intrinsic curvature due to Mercury's speed in its orbit around the sun1. When it comes 
to Earth's nearly circular orbit around the sun, intrinsic curvature is equal to 360° per 
year; extrinsic curvature is less than 1 arcsecond per year.  
With the above in mind, we are looking for very large amounts of bosons that should 
be more than 99.99% responsible for the curvature of planetary orbits. So we are 
looking for graviton bosons that can create the dominant 'intrinsic curvature' of 
planetary orbits 
 
1 see our book "Repairing Schwarzschild's Solution" 
 

Can dark matter be made up of gravitons?  
Why do stars further from the galaxy center in the spiral arms of galaxies rotate much 
faster than Newton's laws predict? Why do galaxies move toward each other faster 
than you would expect based on Newton's laws? How come the early development of 
the universe was so fast? 
Could these phenomena have anything to do with dark matter? Cosmologists believe 
that about 25% of the universe consists of cold dark matter (CDM) in the current 
Lambda-CDM model of the universe. There are astronomers who believe that there 
is evidence of dark matter, matter that cannot be seen, but could explain the 
phenomena. Could these be the gravitons being sought? A laboratory was set up in 
Gran Sasso, Italy, to detect dark matter with CRESST (Cryogenic Rare Event Search 
with Superconducting Thermometers). This ran from the year 2000 to 2018. 
Result: no detection of a dark matter particle above 160 MeV/c2 (measure of a 
particle's mass energy). 
 
 Of all the bosons we know, only photons, which transmit via the electromagnetic 
force, the energy quantum of electromagnetic radiation, can transfer such low 
amounts of energy. Other bosons, such as the higgs, W and Z bosons, have much 
higher energy levels. The higgs boson (with charge zero and spin zero), which gives 
mass to the W and Z bosons and other particles via the higgs field, even has a mass 
greater than 78000 MeV/c2. However photons with the mentioned 160 MeVc2 are 
only found in the microwave band. Thus, lower amounts of energy are only found in 
the radio wave band. Therefore, if gravitons exist, we must look for them in the sub-
radio wave band because we do not "hear" gravitons on our special radios with an 
extremely low frequency band. So we come to the upper limit of the color frequency 
of a graviton of only 3 hertz, at least if the graviton were a boson particle in an energy 
form similar to a kind of photon with spin 2. The corresponding wavelength is 
therefore at least 100,000 km. While that is very long, it actually makes us cautiously 
optimistic. It is the right order of magnitude for the range of gravity between the 
planets and the sun, between stars in a galaxy, and between galaxies. It is also the 
order of magnitude for gravitational waves. (A gravitational wave is a fluctuation in 
the curvature of spacetime, propagating outward as a wave from its source. In 1916, 
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Albert Einstein postulated the existence of these waves in spacetime based on his 
general theory of relativity.) 
If gravitons were low-energy photons, what would that then mean for the mass and 
energy of galaxies? If gravitons were to behave as very low energy photons then 
these gravitons must travel at the speed of light between all masses within a galaxy 
and also to other galaxies. These "gravitons" must then create the force of gravity 
that we also know from Newton's laws. The gravitons then "bounce" between masses 
and with each bouncing action their spin 2 pulls the masses together. As long as 
these gravitons bounce with fully elastic collisions and thus are not absorbed by 
masses, there is no energy transfer, only their momentum transfer. In comparison to 
electromagnetic theories, we call this "blind power. 
That blind power between two masses can be calculated. This allows us to calculate 
the energy due to that huge stream of gravitons bouncing back and forth. The result 
is a formula very similar to the formula of potential energy, exactly half the potential 
energy between two large masses and exactly equal to the potential energy of a 
small particle close to a massive object. 
Reasoning this way, we can say that the potential energy of small particles is caused 
by bouncing gravitons under the condition that they resemble photons. 
Energy and mass are closely related is evident from Einstein's famous formula  
E = m.c2, where E is the energy, m is the mass and c is the speed of light: mass- 
energy. Reasoned this way, all that energy or mass can be seen as a stream of 
gravitons rather than dark matter. Given that galaxies consist of a huge concentration 
of masses, it is precisely where most of that dark matter should be. 
Our speculative conclusion: dark matter could well be the mass energy of bouncing 
gravitons. Does that solve all of our above questions? It partially explains the rapid 
orbits of stars orbiting the center of galaxies. It also explains why small galaxies are 
drawn to large galaxies faster than expected.  
In addition to the tricky question of dark matter, we also have to deal with whether or 
not dark energy exists. As a result, the issue of gravitons remains complex and, 
unfortunately, has not yet been solved.  
That brings our story to Hubble's observations. 
 

Does dark energy follow from Hubble's observations? 
In 1931, Edwin Hubble and Milton Humason meticulously measured the redshift and 
apparent magnitudes of extragalactic nebulae, now called galaxies. The apparent 
magnitude is a good measure of the distance to a galaxy. Professor Hubble called 
that relationship "definite and significant" The authors fully agree with this statement. 
Hubble and Humason also recorded the redshift of each galaxy. Redshift is a 
measurement that indicates the degree to which the absorption lines are relatively 
shifted within the received light spectrum on Earth from the total mix of starlight. The 
absorption lines are then shifted toward the red end of the light spectrum compared 
to the emitted white light coming from all the stars in a galaxy. Hubble concluded 
from all these measurements that the redshift and the distance to the galaxies are 
closely related. This redshift and distance were represented in a linear graph, in 
which the constant relationship is the (now called) Hubble constant. We fully support 
this relationship. 
However, Hubble only knew of the doppler effect as a cause of redshift: the higher 
the receding speed of a galaxy, the stronger the redshift. So redshift can indeed be 
caused by the doppler effect on the light coming from distant objects relative to the 
observer on Earth. 
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There is nothing wrong with speed as a cause of redshift. For example, galaxy 
Andromeda is approaching us and giving us a negative redshift (also called 
blueshift). But since Hubble knew only one cause of redshift, namely the doppler 
effect, he immediately combined the relationship obtained between redshift and 
distance with the doppler effect and came up with the (now) named after him "Hubble 
Law. In his published paper "Effect of Velocity Displacements on Photograph 
Magnitudes" he did not put his measured redshifts in his Table VIII but immediately 
put a number of velocities (km/sec) in the first column and calculated the resulting 
redshifts as "dλ/λ" in the second column. (dλ/ λ = the wavelength difference divided 
by the wavelength). 
This is unheard of in scientific papers, you are supposed to start in column one with 
your measurements, not your conclusions. Hubble apparently had no doubt. Here's 
what he wrote: "The fact that the redshifts are expressed on a scale of velocities is 
incidental, they might just as well be expressed as dλ/λ." He even titled his paper: 
"The velocity-distance relationship among extragalactic nebulae”. In other words, 
Hubble was so convinced that velocity was the only cause of redshift that he even 
named his paper as such. To be clear, the authors only agree with his initial 
conclusion, that the further away a galaxy is located, the higher its redshift is. 
But where is the evidence of the receding speed of distant galaxies? So did they 
really measure a single velocity? No, measuring the receding speed of galaxies is 
technically impossible. In other words, the Hubble Law is unproven and unscientific. 
The Hubble Law resulted in the (mis)birth of the Big Bang Theory. 
It went like this: if galaxies are rushing away from each other, there must have been a 
time in the past when all galaxies were together in one location: the Big Bang Theory. 
This means that the Big Bang theory is also unproven and unscientific. 
The name "Big Bang" comes from the astronomer Fred Hoyle, who ridiculed this 
theory in 1950. Hoyle was the one who described the nucleosynthesis era in the 
cosmic past, an era when atoms were formed. His criticisms were not matched by 
others, most other scientists followed Hubble with his Hubble Law, as said an 
unproven and unscientific law. 
 
How ridiculous the Hubble Law is has shown by the following reasoning. If distant 
galaxies were indeed moving away from us at a very high speed (even accelerated), 
they would be even further away from us tomorrow. According to the Hubble Law, 
they will then be moving even faster. Accelerating costs energy, just like, for 
example, increasing the speed of your own car. Where does the energy come from to 
accelerate entire galaxies? Dark energy? That's never enough, tomorrow there must 
be even more dark energy. If you agree with (proven) energy conservation in the 
universe as most physicists do, where does this high and increasing amount of 
energy come from? The universe is all there is. The Hubble Law and the resulting Big 
Bang theory are also implausible with this.  
Looking at Hubble's data set, we ask the question: what actually causes the redshift 
of distant galaxies to be related to their distance? Is there perhaps another cause of 
redshift of galaxies than just velocity? The answer can be found in Einstein's theory 
of relativity. Time is relative, for example clocks tick faster in less gravity, as 
addressed in the general theory of relativity. In contrast, fast moving clocks tick 
slower than stationary clocks, as treated in the special theory of relativity. Both 
effects have been demonstrated and must be added together. For example, GPS 
satellite clocks tick faster than clocks on Earth. Light from distant galaxies can now 
be seen because of the long travel time of the light emitted as it departed from stars 
long ago. The information in that light tells us something about the state of such a 
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galaxy in the cosmic past. Could time on distant galaxies also pass more quickly and 
so the clocks there could be ticking faster than our earthly clocks are now? Both 
NASA and ESA have indeed measured this and concluded, when investigating the 
star formation rate in distant galaxies with a redshift of 9, that star formation seems to 
go 10 times faster than in nearby galaxies. Could clocks and hence (according to our 
theory explainable) time with a factor redshift z plus one (z+1) be ticking faster than 
our clocks here and now? Cosmologists believe that there was a temporary violent 
expansion in the universe, the so-called "inflationary era", just after the "Big Bang". 
This is in contrast to our conclusions, namely that inflation was always present and 
will always be present in the future. It is not the case that only in the inflationary era 
(approximately 300,000 years after the "big bang") did clocks and time move 
extremely fast compared to our clocks today.  
The authors consider "the expansion of the universe" to be a permanent "cosmic 
inflation," the opposite of Einstein's time dilation, as it were. 
Time dilation is "the stretching of the time coordinate" of the clock, that is, a slower 
ticking clock of a traveling observer with constant relativistic speed compared to a 
stationary observer according to the special theory of relativity. 
The clocks, according to the authors, start running slower and slower in the course of 
cosmic time to our time "now" and this is the main cause of redshift. Assuming that 
physics not only gives the same results everywhere but always, the product of unity 
and measured coordinate value must always have the same value. If the clock in the 
cosmic past ticked much faster (bigger time coordinate) compared to our time now 
then the cosmic unit of the second must have been much smaller than our unit 
second of today. All seemingly considered from our own "now", because if you had 
lived then, you would have considered that clock rate like normal.  
The beauty of cosmic inflation is that it explains why distant galaxies shifted red, 
without accelerating away from each other. The reason is that cosmic inflation is 
equal to the redshift plus one (z+1) and is always active without gravitational and 
velocity effects. 
In summary, the authors are convinced that the redshift of galaxies has not one but 
two main causes: the receding speed and dominantly for distant galaxies, cosmic 
inflation. While this is consistent with Hubble and Humason's data set, it is not 
consistent with the Hubble Law. So we get a very different cosmological model, 
where galaxies are not speed away from each other, but where in the cosmic past 
clocks were ticking faster, faster than our clocks here and now. With this you get a 
model without the necessity of (ever increasing) dark energy. So we do not need dark 
energy in our theory. Dark energy does not exist, is unnecessary, and is a 
consequence of Hubble's Law and the Big Bang theory, both of which (I repeat) are 
unproven and unscientific. 
 

Is "uncertainty" fundamental in physics? 
An important question for quantum physicists is whether Heisenberg's uncertainty 
principle has an underlying cause or whether it is a physical reality. To be clear, the 
uncertainty principle is pure physics. Quantum theory is based on experiments and is 
proven correct. However, that does not preclude the existence of a root cause of 
uncertainty. The authors offer you a possible cause: using the Fredkin hypothesis.  
This hypothesis states that everything in nature is made up of quanta, with the 
quantum being the smallest possible entity. Thus, the quantum itself creates the 
uncertainty, because you cannot then find a half quantum in real physics. For 
example, Heisenberg's uncertainty principle states that multiplying the uncertainty of 



8 
 

energy (E) by the uncertainty of time (t) is at least half of Planck's reduced constant 
(= ħ/2). Or, ΔE×Δt ≥ ħ /2 with Δ=uncertainty and ħ=h/2π. 
This uncertainty principle also applies to impulse (p) and location (l). In formula: 
Δp×Δl ≥ ħ /2. The question then is how small these quanta can be. When the Fredkin 
hypothesis is applied to the uncertainty principle, the smallest uncertainty of one 
quantum multiplied by the largest uncertainty of the other quantum is greater than or 
equal to ħ /2. For example, if the uncertainty of the momentum p (=mv) is minimal, 
the uncertainty of the length l can be maximum ( here, the largest possible length in 
the universe). As an example we will also apply this to Energy (E) and Time (t) .We 
then choose for ΔE the maximum uncertainty of the quantum or in other words the 
"total energy of the universe". By entering this ΔE into the formula of the uncertainty 
principle, you get the corresponding uncertainty of the minimum quantum of time :  
Δt ≥ ( ħ /2) / ΔE. That quantum of time calculated is then extremely small: 4.6×10-105 
sec. The quantum of energy similarly comes to only 1.7×10-54 J. These are very small 
quantities and difficult to prove experimentally. However, it does express the 
significance of uncertainty. It is essentially based on Heisenberg's uncertainty 
principle, Fredkin's hypothesis and also Einstein's natural coordinates (coordinates 
without units used in his general theory of relativity[2] ). 
As a by-product of this analysis, the quanta of space, momentum, time, energy and 
spin are defined, of which only the quantum of spin (ħ/2) has been experimentally 
confirmed.  
 
2 For more information, see our book "Repairing Robertson-Walker's Solution". 
 

Is light made up of particles, is it a wave, or is it both? 
The wave-particle discussion of light is, according to our findings, completely 
unnecessary in the physics of elementary particles and the general theory of 
relativity. Einstein won the Nobel Prize by proving that light consists of energy 
particles called photons. Light consists of a very large number of photons. 
Experiments with two slits of green laser light create an interference pattern on the 
screen of darker and lighter green. Of course the photons themselves do not change, 
the pattern is created by the same green photons as emitted by the laser source. We 
have a consistent and simple explanation for this. In particular, the screen shows that 
it is precisely the varying number of photons per second that creates the pattern. 
That means that at some locations only the intensity of those green photons is less 
than at other locations. Here, the intensity frequency of light is defined as the number 
of photons per second. 
We say: light therefore has an "intensity frequency" in Hertz. Physicists have also 
given photons themselves a frequency, this is called the 'color frequency'. Color 
frequency is actually not a good name because it is the energy of one photon particle 
converted into Hertz using Planck's formula f = E / h  [Hz] where f  is the frequency  
of 1 photon, E is the energy of 1 photon and  h is Planck's constant. It is like a  
"unit quantity" of energy expressed in terms of the color frequency of 1 photon. 
If the fcolor is multiplied by the intensity frequency fintens we get the coordinate 
frequency f of the laser light power (P) where P = h.f  [watts]  and  f= fcolor.fintens. 
Anyone who has studied Einstein's theories of relativity knows that a photon always 
travels at the speed of light in vacuum and therefore has a proper (own) time 
difference of zero. After all, all photons travel at the same speed c in vacuum, so the 
speed difference between photons is always zero. Time stands still for a hypothetical 
observer traveling with the photon. Thus, a photon does not age along the way. The 
photon itself has a proper (own) time difference of zero and it always continues to 
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move at the speed of light c in vacuum until it is absorbed upon collision and 
transfers its photon energy or momentum. What we can measure from photons of 
monochromatic light is the intensity frequency, i.e. the transfer of an amount of 
photon energy per second , with photons all having the same certain "color frequency 
energy" per photon and what becomes visible as an interference pattern on the 
screen during the two-slit experiment. 
Another way to look at a photon is to think of it as a stationary rod traveling with a 
hypothetical observer. The orientation of the rod makes the difference between the 
transport of electricity and magnetism or polarization. Light has a frequency: which 
indicates the intensity of the number of photons per second, while the photons 
themselves have a fixed amount of energy and a fixed orientation. In the experiments 
with two slits, it is the intensity that varies, not the color. 
Conclusion: light consists of particles (photons), while the intensity frequency (the 
only real frequency) varies and interferes, to be observed, for example, in the two-slit 
experiment. It makes no difference whether you continuously send a whole stream of 
photons or other particles through the slits away to the screen or whether you send 
them away one by one in succession, the patterns continue to appear on the screen. 
Color experienced by living beings is the brain translation of the amount of discrete 
energy absorbed per photon. Many photons per second (high intensity frequency) 
makes us see light in the same color with more light energy/brighter. 
This brings us to the last topic: spacetime.  
 

Spacetime, is it a physical reality or just a combination of space and 
time? 
Hermann Minkowski said it so eloquently, "Henceforth space by itself and time by 
itself are doomed to fade into mere shadows and only some kind of union of the two 
will preserve an independent reality." Yet many scientists regard space and time as 
completely independent of each other. They then wander off and ask how an 
interference pattern can occur when mass particles are sent through both slits one 
after the other. Well, in the real world, space and time do not appear to be 
independent of each other. Minkowski already had the answer. See his spacetime 
formula: c2dt0

2= c2dt2 - ds2. Here c2dt0
2 is the proper time difference of a mass-point 

in moving reference frame S’ as a function of the time differences dt and ds in the 
universal stationary reference frame S. Here ds2=dx2+dy2+dz2 is the space part of the 
formula and c2dt2 is the time part of the formula. Since both t, x, y and z are scaled in 
the same way with the boost factor, in our four-dimensional universe model the 
contribution of the space metric ds2 of the universe lays "the same weight" on the 
scale as the corresponding (cosmic) time difference c2dt2 of the universe, forged 
together in Minkowski's formula to the true spacetime c2dt0

2.In other words, we live in 
the middle of space, but on the edge of time in universal spacetime. 
This last sentence flows from the choice of our mathematical model of the universe, 
namely the 4-dimensional 3-Bol. That is a one-dimensional higher sphere than the 
ordinary 3-dimensional sphere, a so-called hypersphere in a four-dimensional 
Euclidean space. Our study of the distribution of galaxies in the universe has led to 
this conclusion. Here, all the mass in the universe in the 3-Bol shell of the sphere is 
recorded as a set of points in the "surface volume" of the 3-Bol shell. The local 4D 
reference point (x,y,z,t) is designated by the 3-Bol radius r4 from the hypothetical 
sphere center point to the three-dimensional "surface volume" of the 3-Bol. With that, 
the time axis (t) is perpendicular to all three distance axes x, y, and z, as a true 
4D-spacetime.The length of the time coordinate is formed by the sphere radius of the 



10 
 

3-Bol with the formula r4 = (c/π).t, with c = speed of light and t = our time. The radius 
r4 in meters, is thus directly proportional to the time in seconds and they are therefore 
convertible into each other.  
No wonder the two-split experiment works in time as well. The units on a local 4D 
reference frame are simply 1 meter for the x, y and z axes, but also 1 meter for the 
time axis, while 1 meter is also equal to about 10.5 nanoseconds. This is π / c 
seconds, see formula of the 3-sphere radius r4 . (see 2).  
In theoretical physics, difficult mathematics very often comes up to explain 
phenomena in nature. This then hopefully leads to a useful model. 
Einstein's general theory of relativity required finding the solution in the fourth 
dimension with space curvature as a "substitute" for Newton's gravity. No other 
physical property can be seen as a fifth dimension in the sense of useful physics. 
Only mathematicians can theorize in more than four dimensions, but physicists need 
a common unit of measurement to calculate reliably to obtain useful measurement 
results.    
Now, with this spacetime in mind, can we predict the patterns of all those two-split 
experiments? A measurement setup in space is basically still moving in spacetime. 
The notion of living in spacetime is like a boat in bad weather: everything moves! 
 

Summary 
Gravitons may exist, but unfortunately have not yet been experimentally confirmed, 
but we now know where to look. Extrinsic curvature alone, cannot fully explain the 
orbits of planets, intrinsic curvature is also needed for that. It means that, if the 
curvature of planetary orbits is to be brought about by gravitons, very large amounts 
of gravitons are needed. 
Therefore, the amount of "reactive power" required to keep planets in their orbit is 
gigantic. The graviton could be a photon-like particle with a very low color frequency 
(< 3 Hz), but photons have spin 1 and gravitons have spin 2. People are still looking 
for the graviton. Gravitons could provide a physical explanation for potential energy. 
Therefore, the number of gravitons "bouncing" between masses must be gigantic. 
Gravitons could be the dark matter that scientists are also looking for.  
Dark energy is based on the Hubble Law, which relies on an unproven, and 
unscientific assumption. Cosmic inflation (faster clocks in the past) and local velocity 
can explain all the redshift observations of galaxies. The universe can be modeled 
without dark energy, while preserving the total amount of energy in the universe. Use 
of Ockham's razor argues for a model based on Hubble's dataset, rather than 
Hubble's assumptions in his Hubble Law. 
Uncertainty in quantum physics could have a root cause in quantized physics, the 
Fredkin hypothesis. As a byproduct of the analysis, the quanta of space, momentum, 
time, energy and spin are defined, of which only the quantum of spin (½ħ) has been 
experimentally confirmed. 
Light has only one real frequency, which is its intensity (number of photons per 
second). The color frequency is not a measurable frequency, it is a derived form of 
the amount of energy of one photon. Experiments with two slits do not affect the 
photon energy itself, but do affect the distribution of photons across the screen, it is 
the result of interference of intensity frequency. 
Spacetime is an almost forgotten physical reality for many physicists, after all the 
model of the universe is one giant spacetime. At the local level, time is perpendicular 
to the x, y and z axes. Two-split experiments take place in spacetime, not just space. 
Finally, hopefully the currently hypothetical gravitons will be experimentally 
demonstrated in the future. The Higgs boson, which gives all mass particles their 
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mass, was however indirectly demonstrated at CERN in 2012. If an (almost) 
energyless particle with spin 2 is discovered then we believe there is a very good 
chance that this is the graviton. 
  

More information and authors 
 
For more information: see our books and more articles at www.loop-doctor.nl. 
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Alfred Jacobsen (editor). 
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[1] See our book: Repairing Schwarzschild's Solution 
[2] See our book: Repairing Robertson-Walker's Solution - Chapters 10 and 11 


