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Introduction and relevance 

An electron drops a level and a photon leaves the atom. Did you ever wonder how that happens? 

Does the electron accelerate because of its lower position? Is there an intermediate particle for the 

transition of electron kinetic energy into a photon? The explanation: the Quantum Theory has two 

major characteristics, uncertainty and quanta. Einstein discovered that light exists out of particles 
with energy: the photons. Every photon has a spin (angular momentum) of one (= ħ, in which ħ is 

the reduced Planck constant h / 2π). Every mass-particle has a spin of ½ (= ½ħ). There is no particle 

with a spin of less than ½. 

 
So, based on the Quantum Theory, the quantum of angular momentum equals ½ (= ½ħ). When an 

electron drops a level, it loses two quanta of angular momentum, creating a photon with two quanta 

of angular momentum. The lost energy of the electron orbit translates into the energy of that photon. 

Everything clear and solved except for the timing. If there would be a quantum of time, we could 
explain how at one instant an electron is orbiting the nucleus, and the next instant the electron has 

a lower orbit and a photon is transmitted at full speed (the speed of light “c”). 

 

Or, the other way around, if there would not be a quantum of time, how would you then explain the 
transmission of a photon? The article postulates that all space-time and mass-energy quanta are 

equal to the natural ½ħ. A natural value is a value without units, see the paragraph after next. 

The deduction of the quanta of space-time and mass-energy 

There is a scientist convinced of the quantum nature of all physical quantities including space and 

time: Edward Fredkin. His hypothesis is called the “Fredkin finite nature hypothesis”. The authors 

are inclined to support him, it is logical and proven for at least two quantities: angular momentum 

and charge. Charge is complicated, if a quark could exist on its own, it would hold the quantum of 
charge (⅓). However, there is no evidence that a quark can survive on its own, in that case the 

charge of an electron “e” (or proton) is the quantum of charge. 

 
Let us postulate that the Fredkin hypothesis is correct for all physical quantities including space and 

time. That brings up the question: what is the value of the quantum of time? To answer that question, 

we firstly need to understand “natural coordinates”. Then we have to understand the maximum 

uncertainty in energy within the universe. After that, based on the uncertainty principle, we can 
deduce the quantum of time. Once we have the quantum of time, we can also deduce the quantum 

of space, mass, energy, momentum, and angular momentum. The angular momentum can then be 

compared to the known quantum of angular momentum of ½ (= ½ħ), deciding fact or fiction. 

Natural coordinates or naturals 

Naturals are quantities without units. By using the speed of light “c”, the Newton constant “G”, and 

the Hubble constant “H”, we can make a quantity dimensionless (better called “unit-less”, a 

dimension is a degree of freedom, a unit is a unit of measurement). This changes the units of 
measurements from SI units (second, meter…) to a number that describes the part of the total. 

Number one equals 100%; all there is. The universe is all there is. The universe has a natural energy 

of one. The universe has a natural mass of one too. The (existing) “Hubble time” is one and the 

(also existing) “Hubble space” is one in natural coordinates. The universe is one or 100%, the new 
“unit”. 
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This is a major paradigm shift, we are used to small units, the whole universe as unit is a new 

concept. Instead of large numbers in SI units we get very small numbers (coordinates) in naturals.  

For example, the universe exists out of about 125 billion galaxies (NASA estimate). This makes 
the natural energy of the average galaxy 1 / 125,000,000,000 or 0.000 000 000 008. Natural 

coordinates are not very practical for daily use, but are very practical for cosmologists. 

 

Another example, we can obtain the natural speed “v” by dividing speed “v’ by the speed of light 
“c”. The natural speed of light is thus exactly 1.0, written bold to indicate its natural value. A speed 

of 1% of the speed of light is thus: v = 0.01. All quantities can be translated into naturals, see the 

book “Repairing Robertson-Walker’s Solution” at www.loop-doctor.nl. The energy of the universe 

is: 
 

Euniv = c5 / G.H [J] Total energy of the universe 

Euniv = 1.0 [ ] Total natural energy of the universe 

Uncertainty principle 

The largest uncertainty in energy of any object “ΔE” is thus c5 / G.H, this is the maximum error 
you can make for a concurrent time and energy measurement. According to the uncertainty 

principle of the Quantum theory: 

 

ΔE.Δt ≥ ½ħ [J.s] Uncertainty principle 

ΔE.Δt ≥ ½ħ [ ] Uncertainty principle in naturals 

 
Putting the maximum uncertainty in the formula delivers: 

 

Δt  ≥ ½G.H.ħ / c5 [s] Minimal uncertainty in time 

Δt  ≥ ½ħ [ ] Minimal uncertainty in natural time 

 

We will never be able to measure time (concurrent with an energy measurement) with an accuracy 
better than ½G.H.ħ / c5 [s] or ½ħ in naturals. 

Fredkin’s finite nature hypothesis 

According to Fredkin’s hypothesis, the quantum of time must thus be ½G.H.ħ / c5 [s] or ½ħ in 
naturals, explaining the uncertainty: 

 

tquant = ½G.H.ħ / c5 [s] Quantum of time of 4.24 x 10–105 [s] 

tquant = ½ħ [ ] Quantum of natural time of 1.24 x 10–122 

 

We can do the same exercise the other way around, the maximum uncertainty in time (the Hubble 
time of 1 / H) delivers: 

 

Equant = ½H.ħ [J] Quantum of energy of 1.54 x 10–52 [J] 

Equant = ½ħ [ ] Quantum of natural energy of 1.24 x 10–122 

 

http://www.loop-doctor.nl/
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It is no surprise that the quantum of energy is the same in naturals of ½ħ, since the properties of 

the universe are all one in naturals. In other words, all quanta of space-time and mass-energy are 

½ħ in naturals, see book III. 
 

In other words, the quantum of angular momentum of spin is also ½ħ: 

 

Lquant = ½ħ [J.s] Quantum of spin predicted of 5.27 x 10–35 [J.s] 

Lquant = ½ħ [ ] Quantum of natural spin predicted of 1.24 x 10–122 

 
We can now compare the quantum of spin to the accepted quantum of spin in the Quantum theory! 

Proving the Quantum of time 

It would be nice to check the postulated quantum of time by a real measurement, but how do you 
measure a quantum? The measurement equipment is physics in itself, we have to deduce the quanta. 

The only practical input of quanta we have in the area of space-time and mass-energy is the spin or 

angular momentum of a mass-particle: 

 
Lquant = ½ħ [J.s] Quantum of spin measured of 5.27 x 10–35 [J.s] 

Lquant = ½ħ [ ] Quantum of natural spin measured of 1.24 x 10–122 

 

In other words, based on natural coordinates, the uncertainty principle, and the Fredkin finite nature 

hypothesis, we get that the quantum of spin must be ½ħ, which constitutes the only measured and 

accepted quantum. QED 
 

We accept that the quantum of time is not fully proven by this analysis, but the reasoning is 

consistent with everything we do know about the Quantum Theory. Now let us look at the next 

potential quantum to be discovered, the quantum of energy. Its value in SI units is still very small, 
½H.ħ or about 1.54 x 10–52 [J], but this value has measurable consequences. It means that the lowest 

possible color frequency of photons equals about 2.3 x 10–19 [Hz], depending on the value of the 

Hubble constant used. 

 
Or, the other way around, different photons differ a multiple of about 2.3 x 10–19 [Hz] from each 

other It would be great if that could be confirmed, it would experimentally reconfirm the postulate 

that all space-time and mass-energy quanta are equal to the natural ½ħ. 

 
For more information, see chapter 10 and 11 of the book “Repairing Robertson-Walker’s Solution” 

at www.loop-doctor.nl. 
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