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Abstract

Many theoretical and experimental �ndings in physics and other areas of the natural sciences
may incorrectly assume that a global measurement, such as the measurement of the acceleration
of a particle, will be linearly represented by a corresponding reading on a measuring device, be-
cause the speci�c con�guration of the measurement itself in�uences the reading. In particular
point measurements, which are measurements taken in one physical location, may cause asym-
metries that need to be corrected in order to achieve the desired outcomes. These asymmetries
become more dominant at relatively high velocities and with relatively light particles.

The proposed theoretical model o�ers an explanation of the relationship between electrical
and gravitational force by deconstructing the way that the measurement of acceleration is con-
ducted and, with a high level of accuracy, o�ers a description of a relationship between electrical
force and gravitation.

This letter aims to contribute to critical re�ection on the assumptions behind measurement
and interactions. This may not only further the �eld of metrology, but also provide a basis for a
better understanding of the relationship between global phenomena in certain observed reality
and their local in�uence at a certain point of observation.

1 Introduction

Measurements in physics and technology often assume a linearity between the global phenomena
under investigation and the local interactions that convey the information to the measuring device.
In a previous article, on which this contribution builds [1], it was demonstrated that this assumption
can be questioned in the case of point measurements; measurements that are conducted from one
physical location. For instance, the measurement of velocity of an object under investigation, or
presence p [2], requires at least two consecutive samples[3] that are not necessarily taken from two
symmetrical locations with respect to the location O of the measuring device, because the angles
and distances with respect to O can be mutually di�erent. The basic model is depicted in �gure 1.
If, for example, one aims to measure the speed of a planetary object, then this may be performed
by a telescope that captures the light that is emitted or re�ected against the object. The photons
therefore carry information about the presence, which is interpreted to yield the required outcomes.
It can be proven that the geometrical di�erences between consecutive measurements result in non-
linearities, or myopia, in the measurements, that need to be corrected in order to achieve the desired
results.[1]
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Figure 1: Presence traveling with velocity v with respect to O

One important outcome of the previous article that is relevant for the discussion here, is that
the velocity of the presence is superimposed on the velocity c̆ of the signals. The timing of the
signals in O therefore changes with the velocity of the presence, and this a�ects the measurement.
For one, this results in changes of the time between signals and therefore the intervals ∆s. The
article demonstrated that if information about these locations are conveyed to O through signals
with �nite speed c̆ and the velocity of the presence with respect to O a�ects c̆, that the measurement
will cause an asymmetry. This will a�ect the quality of the measurement if the velocity v of the
presence increases to c̆. If the planetary object in our example therefore moves with a velocity close
to the speed of the photons that the telescope detects, then the measurement becomes distorted,
and the collected data needs to be corrected for the observed e�ects. It was demonstrated that the
results are in accordance with general accepted theories about the motion of particles with high
velocity.[4] An extremely important result of this research was that if v ≈ c̆, that the nature of
the measurement changes, as consecutive measurements are no longer possible. If v < c̆ then v
and its derivatives such as impulse p and kinetic energy E can be measured, because consecutive
measurements are possible.[5] If v ≈ c̆ then only the existence of the presence can be measured, for
instance its extensity e (e.g. mass or charge).[6] This will typically occur at the smallest distance
between the presence and O, because the superposition of v is zero at that point. As a result, the
presence will still have an e�ect in O, but not as clearly as when v is relatively small.

This follow-up article asks the question how the acceleration of a presence is transferred to
O in the model of measurement that is developed here, and is depicted in �gure 1. It stands to
reason that if the velocity of a presence is superimposed on the speed c̆ of a signal, that this must
also apply for the acceleration a, and with it the measured force F and other physical attributes
that are derived from measuring the acceleration. But, just like the superposition of velocity, the
transformation of the acceleration of a presence into local interactions in O is not straightforward.
We will therefore begin by developing a hypothesis of how this transformation occurs, and then test
this hypothesis with well-established outcomes of Newtonian mechanics.[7, 8]

2 Cannery Row

Suppose you are in a factory that produces canned �sh.[9] As the cans are travelling along the
transport belts towards the packaging departments, a sensor picks up the cans as they are moving
along. The sensor is performing a single measurement, and the cans are presented to that sensor as
recurring signals of zero (or 'low') values in the spaces between two cans, and 'one' (or high) when
a can is registered. For the sensor, the cans are therefore represented in time as patterns,[10, 11] or
waveforms. The special characteristics of the cans (e.g. weight, magnetic properties, or re�ecting
light, are only picked up if the measurement allows it. In the consequent waveform of the reading
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these characteristics are all generalised to an extensity e,[6] which signi�es the top and the through
of the waveform that is detected. If one wants to get an indication of the speed of the cans that
are moving past the sensor, one can either measure the time between cans that are moving past
the sensor, or use a �xed time and count the cans within that time frame. Suppose now that the
production the cans is accelerating, then both measurements will show a gradual increase of cans,
or shorter time intervals, until the belt is so �lled up that the sensor is no longer able to detect
individual cans. This means that at some point the measurement will fail, and this moment is
proportional to the acceleration. According to the central limit theorem (CLT)[12] the distribution
of the sample average Xn will then approach a normal distribution if the amount of samples n (or
cans) approaches in�nity, for instance with a Gaussian function:[13]

a ≡ 1√
2πσ2

e
−(x−µ)2

2σ2 (1)

This can literally occur in many production halls when normal operation is disturbed, and
products start piling up. In the case of cannery row, n has a relationship with a:

n ≡ k1ea (2)

In the above equation, e stands for the amount of cans at a given unit of time, and k1 is a
certain constant. If the acceleration is relatively low, then it takes a long time for n to increase.
Conversely, if the acceleration is high, then it doesn't take long before the measurements take the
form of a random walk.[13] But with accelerating production this will eventually always happen.
The distribution of consecutive measurements thus bears a direct relationship with the increasing
velocity of the cans:[14]

lim
n→∞

E(Sn)√
n

≡
√

1

k1a
lim
e→∞

E(|Se|)√
e

=

√
2

π
(3)

Or:

a ≡ π

2
(4)

If the cans now resemble signals that can or cannot interact with the measuring device in O,
then the previous article already puts an upper bound to this type of measurement, namely when
the velocity of the presence is equal to the speed c̆ of the signals.[1] It can also be assumed that
the direction of the acceleration is not really important, as the compacting of signals will always
occur, owing to their wave-like manifestation in O. But as signals already have a velocity c̆, and
the acceleration of the presence is superimposed on this, it is likely that the probabilistic e�ects
take place much sooner, and the speed v of the presence is not really a determining factor in this
equation. In terms of cannery row, the belt may run a bit faster or slower, but the distribution of
cans will still have the same general form.

So we can formulate a hypothesis that the acceleration is associated with the distribution
of consecutive (correct) measurements of signals, for instance with a Gaussian function.[15] For
relatively low acceleration with a high density of signals, the distribution will more closely resemble
a spike, while the distribution will be relatively �at and rounded when the acceleration is high or
signals are sparse. In the latter case the distribution will approximate the outcome of (4). The
interesting question is whether this hypothesis can be veri�ed in a physical reality.
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3 Signals and Information

Suppose that a particle is travelling with velocity v in a perpendicular direction to O, where a
measurement device is located, as is depicted in �gure 1. A number of consecutive measurements
of the signals between location x and xϕ may reveal that a certain force is in�uencing the presence,
and that this force, by convention, is F=ea, where e stands for a certain extensity.[6] If for instance,
the extensity is the mass m of the presence, then Newtonian mechanics suggests that F = ma [N].[7]
However, this information is not directly transferred to O, but instead is relayed to O by certain
signals.The measurement device interprets the signals in close vicinity of the measuring device. If
these local interactions are also based on a force FO and that this force is based on a certain quality
q of a signal and a certain scaling factor E, so that:

F = ma = kFO = kqE (5)

As signals are discrete, the factor k ∈ N determines how the remote force is transformed in an
equivalent local force that can directly interact with the measuring device, and which will eventually
yield a reading. As a result, the signals relay information about F that is interpreted to yield the
above result of ma:

a =
kqE

m
(6)

In a situation where signals are sparse, then it stands to reason to use the lightest mass known
to physics. If the particle is an electron with mass me and that the force FO in O is the result of
electrostatic attraction, so that E = ϵΞ, with ϵ = 1

µ0c2
and Ξ being a certain scaling factor, then

this will yield: [8]

a =
qϵ

m
kΞ =

q

mµ0c2
kΞ[ms−2] (7)

Filling in the following well-known physical constants in the equation:

1. electric mass me = 9.109383713982.10−31[kg]

2. magnetic permittivity µ0 = 4π.10−7[kgms−2A−2] [1]1

3. light speed c = 299792458[ms−2]

4. elementary charge qe = 1.602176634.10−19[C]

a =
qe

meµ0c2
kΞ → a = 0, 49570152495πkΞ → a ≈ 1

2
πkΞ[ms−2] (8)

If kΞ = 1, then (8) suggests that the acceleration of an elementary mass will always represented
as a constant value that is approximately π/2, which seems to con�rm the hypothesis that presented
in cannery row. This obviously does not prove the hypothesis, but does demonstrate that the model
that is developed here based on local interactions of signals has outcomes that are in league with
physical reality. Also, this outcome is purely the result of scaling well-known factors of physics
in a certain fashion, and the interpretation developed here only o�ers an argument as to why this
relationship between these factors exists!

1The approximation of µ0 = 4π.10−7 is used here because the di�erence with the actual value is marginal for this

discussion, and the approximation is more valuable to further the argumentation
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As was expected, this particular outcome of the acceleration presents itself when dealing with
the smallest mass that can be measured, and apparently the distribution of signals then follows the
pattern[10] of a random walk.[14]

If the mass increases, then a becomes smaller, so (8) can be rewritten in a more general form.
Assuming that the mass of the particle m is always a discrete multiple of the electric massm = ηme,
with n ∈ N , then:

a =
π

2η
(9)

In other words, k=1 and |Ξ| = 1[J2C−3] is only needed to derive the correct dimensions.2

There are some interesting features in the particular grouping of (8). It was argued in the
previous article that Einstein's famous equation E = mc̆2 does not represent the maximum energy
that is 'contained' by a particle with mass m,[4] rather it should be seen as the maximum (kinetic)
energy that can be measured in O, when the velocity of the signals is c̆.[1] The more generalised
form is q

ec̆2
where q and c̆ are properties of the signal, and e is the extensity of the presence that is

passed through the signals and measured in O.
Therefore, the relationship:

se =
q

mec̆2
=

q

Ee
[CJ−1] (10)

can be considered as a discrete unit of information about the mass of a presence that can be
transferred to O by a signal with a charge q and travelling with velocity c̆. As with light speed, the
factor c̆2 is provided by the vacuum permittivity µ0, and so this means that this constant can also
be 'deconstructed' to a greater extent:

µ0 ≈
2

π

qe
mec2

Ξ =
2

π
Ξse[kgmC

−2] (11)

Apparently, with an extremely small margin of error, The factor µ0 can be discounted in
the physical constants q, me, and c! This factor then can be interpreted as the minimal unit of
information about the mass in O. The equation also suggests that these constants give an insight in
the qualities of the signals that relay global information about the presence to local interactions in
O. For instance, it has already become clear that the signals carry electrical charge, so that q = qe!

The fact that the acceleration is tied to a probabilistic property, as is suggested in the hypothesis
formulated in (3) and (4), o�ers support for the argument that this is an e�ect of the con�guration
of the measurement, and is not an intrinsic quality of the constants themselves. The above equations
also suggest that, rather than the magnetic permittivity, the factor aeµ0 = 2π210−7 is the de�ning
physical constant that links the global measurement of force to interpretable information in O :

aeµ0 = se =
q

mec̆2
[Ckg−1m−2s2] (12)

At this point, the hypothesis that was presented in cannery row gets some support by the speci�c
values of physical constants and the probabilistic nature of the measurement of acceleration. It is
also evident that in this model the global, analogous measurement of the acceleration of a presence
is locally presented in O by discrete values, because the signals are fundamentally discrete units in
the model.

2The rest of this article will not pay a lot of attention to scaling the equations to the correct dimensions, unless

it is necessary to further the argument. This is done for reasons of clarity of argument.
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4 Gravity

Suppose now that two mass-bearing presences, or particles, are attracting each other according to:

F = ma = γ
mm′

r2
→ a = 4πγ

ηme

4πr2
(13)

With γ being the gravitational constant γ = 6.6743015.10−11[kg−1m−1s2].[7] The Newtonian
equation that is normally used has been extended with the factor 4π in order to compensate for
the spatial aspects of the measurement as, just like electrical charge, the signals will distribute
themselves over the surface of a circle between the presence and O, with a radius of r. If these
spatial properties are ignored and the equation is normalised in order to remove the in�uence of the
second mass (me = 1) then, according to (9):

a =
2

ηπ
≡ 4πγ → η =

1

2π2γ
= 759039606.2 (14)

But because η should be a discrete value, the following assumption can be made:

γ =
1

2π2η
=

1

2π2759039606
= 6.674301502.10−11 (15)

In other words, if this line of reasoning holds, then the gravitational constant has been made
more precise with two digits!

Returning to the original premise of the model that is developed here, the underlying hypothesis
states that the probability of detecting signals becomes increasingly small as the presence accelerates.
Suppose now that measured signals always get 'trapped' by the measuring device in order to be
processed, then this means that there have to be signals �oating around that have not been trapped
(yet). It was observed in (8) that there is a slight error in the calculations that has been largely
ignored so far. It is therefore worthwhile to take a closer look at this error ψ between the ideal value
of µ0 and the calculated value µ0m based on the known constants in physics.3

If this is incorporated in (11) then:

ψ =
µ0m
µ0

=
1

4π10−7
Ξ
2

π

q

mec̆2
=

1

2π210−7

q

mec̆2
Ξ (16)

Assuming that the physical constants are known with a high accuracy, this can only mean that
this error is somehow related to c̆, which apparently is slightly lower than the speed of light:

ψc̆2

Ξ
=

1

2π210−7

q

me
(17)

Note here that the left-hand side of the equation now has a certain dimension, provided by
Ξ, with |Ξ| = 1. Assuming that these dimensions are 'part' of ψ, then (17) can also be written as
follows:

ψ = (1− ξ)2 → (1− ξ)2c̆2 =
1

2π210−7

q

me
(18)

This notation takes the square of c̆ in (16) into account and puts a focus on the di�erence
between µ0 and µ0m. Incorporating this in (11) yields:

3The author is aware that the ideal value of µ0 is not exactly 4π10−7[Hm−1], but the di�erence too small to have

a signi�cant e�ect on the calculations and the argument that is developed here
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µ0 =
π

2

q

(1− ξ)2mec2
(19)

With:

c̆ = c
√
1− ξ (20)

According to (8):

ψ = 0, 49570152495/0.5 = 0.9914030499 (21)

And so:

ξ = 1−
√
ψ = 4.30775342.10−3 (22)

Interestingly enough, the following relationship also applies:

q

meξ
= η ≈ 1

2π2γ
→ ξ ≈ me

2π2qγ
= 4.315618428.10−3[kg2C−1ms2] (23)

In other words, the gravitational constant can be associated with electric charge and electric
mass, if ψ is included in the equation:

γ ≈ me

2π2qξ
(24)

But now ψ carries a certain dimension as is depicted in (23). This factor can be interpreted as
a measure for the amount of signals that are not detected in O. ψ provides the dimensions to make
this transformation possible. Following this line of reasoning this means that gravitation is simply
the e�ect of free roaming signals!

The only problem is that there are now two outcomes of ψ, formulated in equations (22) and
(23), which are almost, but not exactly the same. As ψ is related to the speed c̆ of the signals,
this di�erence can be interpreted as the bandwidth within which c̆ operates, and which allows
superposition of acceleration a of the presence onto c̆:

298166442.1 <= c̆ <= 298501026[ms−1] →
c̆ = 298333734± 167292[ms−1]

(25)

The upper bound is associated with a relatively sparse distribution of signals (light masses),
where the probability of missing signals takes somewhat longer than when the distribution is more
dense. But this bandwidth is still quite small with respect to c̆ itself.

There is, however, another possible re�nement to the model and the consequent interpretation
of ψ if one considers:

α =
1

ξ
(26)

With this, a new bandwidth can be de�ned:
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α1 =
1

4.30775342.10−3
= 232.1395638

α2 =
1

4.315618428.10−3
= 231.7165006 →

αavg = 231.9280322 → α ≈ 232

(27)

As α can be divided by 4, with n = 232/4 = 58, equation (19) can also be formulated as follows:

µ0 =
2

π

4n2

(4n2 − 1)

q

mec2
(28)

But the factor π
2 can also be considered as the Wallis product:[16, 17]

π

2
=

∞∏
i=1

4i2

(4i2 − 1)
(29)

Therefore:

se = µ0ae = µ0

∞∏
i=1

4i2

(4i2 − 1)
=

4n2

(4n2 − 1)

q

mec2
(30)

For n = 58 we can interpret this as the amount of signals that 'leak' from the interaction in
O ! If π

2 stands for a complete transfer of signals, then there will be a speci�c amount that is lost
when the particle is accelerating and which contributes to gravitational force. There will therefore
always be a value of n that most closely captures this. The bandwidth spanned by ψ thus is simply
the margin < n− 1, n+ 1 > in the Wallis product.

In the model presented here, the Wallis product therefore describes the pattern [11, 18] on
how ae is represented in O as a �ow of signals with a certain probability of being detected by the
measuring device, and the excluded part of the product signi�es the 'leak' of signals that contributes
to gravitational force. This interpretation gives even more reason to consider ψ as a fundamental
property of the measurement of a, instead of an 'error'. Thus ψ indeed carries a dimension that
allows for the subsequent transformation from the electrical domain to gravity.

5 Discussion

This theoretical exercise aims to draw attention to the complexities of a seemingly straightforward
measurement, in this particular case the measurement of the acceleration of a presence in motion.
It suggests that the assumption of symmetrical measurements, where a quality that is measured
returns in a reading (or response) in a linear fashion, is worth critical re�ection. Most notably, this
issue was demonstrated by con�guring well-known physical constants in such a fashion that it yields
the geometrical property of π

2 which is known to also return in many probabilistic forms. It was
then argued that this property emerges as a consequence of the speci�c way that the measurement is
carried out. The well-known constants that are commonly used in physics are in fact combinations
of the intrinsic qualities of the presence under investigation and the characteristics of way that these
qualities are measured. Most notably with point measurements, where the desired qualities of that
presence are relayed to the origin through certain signals with �nite speed to a single point of origin.

London Journal of Physics 8 DOI 10.69710/ljp.v3i1.17491

https://dx.doi.org/10.69710/ljp.v3i1.17491


Why Does the Number 58 Unite Electrical and Gravitational Forces? Volume 3 No 1

Although the article speaks of 'measurement' and 'measuring device' in O, the consequences of
this stance are much more fundamental than simply a discussion of metrology.[19] It can be argued
that point measurements are the most common way in which particles 'sense' other particles and
respond accordingly. This means that the characteristics of such point measurements a�ect the
entire �eld in which that particle operates and in the response characteristics of all other particles
in its sphere of in�uence. The characteristics of the measurement thus become to be seen as 'part'
of the particle itself, or of the �eld that is spanned around that particle. A deconstruction of these
point measurements can therefore contribute to a more �ne-grained understanding of the relation-
ship between the characteristics of a particle and how it a�ects other particles within its sphere
of in�uence. It can even be posited that gravitational force is the result of mutually accelerating
particles, because of probabilistic 'leaking' !

In this contribution, the model focuses on the e�ects that an accelerating particle has on a given
location in our universe and how the information of a global, analogous measurement is transferred
to local, discrete interactions in that location. Most notably, the model can, with a high level of
accuracy describe:

1. the magnetic permittivity µ0 in terms of electrical charge q, electrical mass me, and the speed
of light c

2. a relationship between electrical force and gravitation, which is seen as the result of signals
that have not (yet) interacted with particles, de�ned by the factor ξ

3. the gravitational constant γ in terms of electrical charge q, electrical mass me, and ξ

4. a more accurate value for the gravitational constant γ

5. the acceleration a of a presence as a pattern described by the Wallis product

6. Gravitation as the result of mutually accelerating particles

Although the proposed model does have a slight margin of error, this can be explained within
the logic of the model, and one of these seeming errors actually provides the relationship between
electrical and gravitational force. The other error can be explained as a bandwidth in which the
acceleration actually can manifest itself locally.

Entering the realm of speculation, there is an interesting open question about the sign of the
signals. It was demonstrated earlier that in the model a signal carries electrical charge, but it did
not mention whether this is positive or negative. It could be hypothesised that, since a neutral
mass in practice consists of a balance of positive and negative particles, that signals can carry either
charge. Due to gradual dispersion, opposing signals will not easily combine but it could be possible
that a combined signals exists, maybe with the characteristics of dipole. In whatever capacity, the
combined signals will span a �eld that is globally neutral, and therefore very hard to detect. If
signals can carry either charge, the 'leak' per sign is 58

2 = 29. As this is a prime number, it could
be argued that this is the true elementary number of the model that has been developed in this
article. Following the logic of the model it would also seem that the nature of signals may depend
on the relative speed to O :

1. v < c̆: electrical charge

2. v ≈ c̆: signal
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3. v >= c̆: 'ghost' particle

Regardless, the nature of signals remain largely speculative without solid experimental evidence.

And, tongue in cheek, this contribution also seems to falsify [20, 21] the claim proposed in
Douglas Adams' famous book "the Hitchhiker's Guide to the Galaxy" [22] as, instead of the number
42, rather number 58 provides the answer to all the grand questions of the Universe!

Obviously, and pun aside, the pretenses of this contribution are modest, as it simply aims
to demonstrate the risk of assuming linearity and symmetry in certain measurements that may
a�ect the way that we understand our perceived reality. This may give support in developing more
accurate and �ne-grained theories of that reality.
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