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Abstract
This document is an extended presentation of the formalism introduced in a previous paper called
“The Organizational Structure of Physics” (The OSP), presented at the 18th annual conference of
the Natural Philosophy Alliance. One of the direct consequences of the proposed engineering
framework is the possibility to generalize the equations describing the interactions of physical
quantities. Basic elements of the formalism are presented as a reminder, followed by the
application of the proposed concepts to the formalization of Planck values definition as well as a
generalization of Maxwell’s equations. This is still a work in progress...
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Basic concepts
Using “the same name for different roles” (ex: thermal and electrical fluxes) or “Different names
for the same role” is dangerous because the lack of formalisation brings confusion and the
inability to see the similarities. If the same name is used, similarities in the structure and in the
operating mechanism become visible and it is then possible to completely generalize both.
There are some similarities and symmetries in physics and Table 1 presents various expressions
of energy relations where each row presents the same equation. It is in fact not just apparent
similarities but a complete identity, however, not obvious at first sight mostly because “different
names for the same role” are used.

Table 1 – Energy related equations
Let’s for example compare the different usual versions of an interaction force, respectively for the
gravitic, the electric and the magnetic domains, presented in equ. 1:

Equ. 1 – Interaction force equations
The denominator (r2) represents (plays the role of) the interaction distance
The numerator (M1M2, Q1Q2 and I1d1I2d2) represents the interacting charges
The extra parameter (G, K and µ0/4π) represents something which looks different but
plays the same role as will be demonstrated
Similarities are obvious … even more with colors as illustrated in equ. 2
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Equ. 2 – Functional similarities
It can be said that all quantities having the same color plays the same role, even if they don’t
share the same units or dimensions. The behaviour of a physical quantity lies in its role which
represents the “function” of the considered quantity, in other words, its influence on a relation
represented by an equation. Since every quantity involved in a formula has a numerical and
dimensional influence, even tiny, all quantities must correspond to specific roles. Note that
terminology is not the focus of this study, so proposed names and symbols could be changed to a
certain extend (1 name/symbol per role), only roles are important. While names and symbols are
an anthropomorphic identification, units and dimension represent the “constitution” of physical
quantities.
The goal of this study is to perform the generalization of roles’ definitions as far as reasonable to
obtain a high level engineering framework (Euclidian, Isotropic and Spherical) which highlights
the common underlying structure and operating mechanism of standard domains of physics. This
study presents the organizational structure of physics and the formalization of physical
interactions. A very simple formalism requiring very basic mathematic skills (mostly
multiplications (a=b*c) and divisions (a=b/c)), representing a software and database designer
point of view regarding Structures and Operations. This formalism is defined at the engineering
level and involves circuit concepts but is not related to low level concepts such as the nature of
matter, electricity or light. It is dimensionally coherent because demonstrations are based on the
strength of dimensional analysis, and are compatible with current knowledge. It is mostly a
generalization of existing well known concepts (not a revolution, but hopefully an evolution!).
This formalism is intended to provide a wider view of physics and shed a new light on the nature
of some physical quantities (G, c, µ, ε, etc.) Are they “constants” or ...? It also allows the
complete generalization of Planck values and Maxwell’s equations. It might also help
astrophysicists to integrate the electric component into their mathematical and physical
framework.

The Space-time Matrix
Dimensions are more fundamental than units because units are an arbitrary identification of the
relative measurements of physical quantities, while dimensions are a formalization of the intrinsic
constitution of physical quantities. What does a “Volt” really means? ... In itself ... And with
respect to another unit, say a “Siemens” for example? On the other hand, comparing dimensions
will indicate the nature of the relationship between two quantities. A “direct” relationship (i.e.:
LaurentHollo@hotmail.com
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space-time only, where [Q1]=[Q2]LXTY) implies that both quantities play the same fundamental
role. This is why the space-time matrix, illustrated on fig. 1, is an invaluable tool as it is very
simple to understand and use and it clearly highlights dimensional relationships. The horizontal
axis represents space, while the vertical axis represents time. A horizontal move will then
multiply or divide by a length (meters), while a vertical move will multiply or divide by time
(seconds).
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Fig. 1 – The space-time matrix

TIME

The fundamental concept of the space-time matrix also implicitly defines all densities in space as
the gradient (Q/d), the distribution (Q/d2) and the density (Q/d3), as well as in time as a flow or
current (Q/t). These relations are visually presented on Fig.2:

Density

Distribution

Gradient

Quantity
Flow

SPACE

Fig. 2 – Quantity and densities
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The overall structure
The overall Organizational Structure of Physics can be summarized into 6 Domains illustrated in
fig. 3 describing well known domains of physics. There are two special domains, the SpaceTime
domain used to measure physical interactions, and the Energetic domain being the cause or the
result of said interactions. All other physical quantities belong to one of the four standard
domains, gravitic, electric, magnetic and thermic.

Fig. 3 – Physics’ overall structure
As an analogy, if physics was a text, the SpaceTime domain would be the length, surface and
volume of the text (sentence, page and whole book) or the time necessary to read the text.
Standard domains would be the words and their associated symbols (the structure) and the
orthographic and grammatical rules (the operating mechanism). The Energetic domain would be
the initial story (cause) or the meaning of the text (result).
Energy is defined as the cause or effect of 2 types of interaction:
Charge Conduction
Charge Radiation
In both cases, “energy” (any element of the energetic domain such as energy, power, force, etc.)
can be the cause or the effect of the interaction (e.g. Apply a force on a ball and it will move, the
planet imposes a gravitic force on everything). All standard domains are located at the same level
because there is no domain precedence in this context and each standard domain has an equal
chance of producing or reacting to energy, which is done through interactions codified as
equations. Consequently, and as we will demonstrate, quantities of the Energetic domain should
be derivable from any Standard domain. While these interactions occur in the surrounding
medium, the medium concept presented in this study does not speculate on the existence of ether.
However, as Physics attributes properties to the “vacuum” (μ,ε,Z, etc.) dimensionally identical to
their “medium” counterparts, the “vacuum” will be considered as any other medium, regardless
of its nature.
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SpaceTime Domain
The SpaceTime Domain is the simplest domain. It contains every elements necessary to localize
an interaction (Localize = to provide a space-time frame of reference ... used for measurement).

Fig. 4 –SpaceTime domain
The space time representation of SpaceTime domain quantities is presented on Fig. 5:

Fig.5 – SpaceTime domain matrix
The gray cell is the origin (“0”). Dimensional relationships are presented on Table 2:
Quantity
Length or distance

Symbol
l or d

Relation
d

Surface

s

d*d

Volume

v

d*d*d

Time

t

t

Frequency

f

1/t

Velocity

c

d/t

Table 2 – SpaceTime domain relationships
Note: velocity (v or c) and acceleration (a) are not part of the SpaceTime domain because they are
both members of the gravitic domain (see next section).
The real basic elements of the Space-Time domain are in fact only distance and duration while
others are just the derivatives and could theoretically extend to infinity. For example, since the
length, area and volume represent a unit distance to the power 1,2 and 3 respectively (m1, m2,
m3), it is easy to envision a hypervolume of power 4 and so on.
LaurentHollo@hotmail.com
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Standard Domains
Except for quantities related to SpaceTime and Energetic domains, physical quantities belong to
one of the four standard domains:

Fig. 6 – Standard Domains

Structure
Standard domains share an identical structure organized around four groups illustrated on fig. 7:

Fig. 7 – The four groups of a standard domain
Each group presents a set of quantities whose roles will conceptually correspond to the following
group definitions:
Conduction
Radiation
Static
Dynamic

The Charge and its space time localization
The stress of the charge on the medium
The promotion of the medium to Radiation (opposition to Conduction)
The promotion of the medium to Conduction (opposition to Radiation)

The associated quantities are intrinsically playing the same role, only with a different distribution
in space or time (e.g. resistance vs. resistivity, charge vs. current). Consequently, any element of a
specific group is linked with others elements of the same group only by space, time or both, a
“direct” relationship. From the logic of group definitions (space-time only relationships in a
single group), when a member of a group is defined, others are also automatically defined (e.g. if
a charge exists, its flow is implicitly conceivable).. We can therefore have a current of electric
charge, a current of mass or a current of heat, and even a current of conceptual magnetic
LaurentHollo@hotmail.com
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monopoles. Role definitions proposed in this study are intentionally generic which implies
concepts as unusual as the magnetic charge or the gravitic permittivity. Since it is suggested that
the similarity of roles is complete across standard domains, a unique generic
name/definition/symbol for each role is suggested. Consequently, the matrix representation
presenting the spatiotemporal organization of groups is generic and valid for all standard domains
and all elements sharing a direct relationship can be presented on the same matrix. All the
elements of a group of a standard domain will always be presented in the same way for all
standard domains because of their spatial and temporal relationship. For example, a current will
always be below a charge and a charge distribution is always two cells to the left of this charge,
whatever the standard domain concerned. So if we accept for example a gravitic charge, we must
also accept implicitly the gravitic current since these elements are connected within the
Conduction group by a temporal relationship. As a consequence, once the charge of a domain is
defined, all other elements of the same group exist implicitly since they all have a well known
spatiotemporal relationship with the charge.

Operations
Standard domains also share a common operating mechanism under the form of a set of
equations, based on the cause and effect principle illustrated in fig 8 :

Fig. 8 – Cause and Effect principle
This is a very fundamental principle on which all standard domain equations are based.
Effect
The effect is the result of the interaction (the Left Hand Side (LHS)). The effect can be
either a Conduction (a spread or a flow) or a Radiation (a stress).
Cause
The cause is what generated the interaction to produce the effect (always on the right
hand side). If the effect is a conduction, the cause is a radiation ... and vice-versa.
Opposition
The Opposition is what hampers the accomplishment of the effect. As this kind of
interactions is characterized by a division, the value of the Opposition is on the
denominator (below the fraction line), so if it increases, the effect (LHS) decreases.
Promotion
The Promotion is what helps the accomplishment of the effect. As this kind of
interactions is characterized by a multiplication, the result is directly proportional to
Promotion, so if it increases, the effect (LHS) increases
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The Conduction group
The Conduction group contains the charge and its space and time distributions, densities and
current (according to fig. 2 of section “The Space-Time Matrix”) as presented in fig. 9.

Λ D
J

Q
I

Fig. 9 – Matrix of Conduction group
Relationships among the conduction group quantities are presented in table 3:
Quantity

Symbol Relation

Charge

Q

Q

Charge Distribution

D

Q / d2

Charge Density

Λ

Q / d3

Current

I

Q/t

Current Distribution

J

Q / (t * d2)

Table 3 – Relationships of Conduction group
For the conduction group, it would be trivial to demonstrate dimensional relationships since they
result directly from the definition of the elements. For example, a charge surface distribution is
"by definition" equivalent to the dimension of the charge divided by square meters (D=Q/m2).
Additional roles such as the gradient of charge (Γ=Q/d), the gradient of current (Ξ=I/d) or the
current density (Θ=I/d3) could easily be extrapolated and formalized in the Conduction Group. In
addition, the quantity called the dipole moment (Ψ=Qd) corresponding to the charge multiplied
by a distance would always be located one cell on the right side of the monopole. Integrating
these quantities to create a “complete” space-time matrix of the conduction group as illustrated on
fig. 10:
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Fig. 10 – The complete Conduction group
Note that these extra symbols were chosen randomly, regardless of any implied meaning.
However, for simplicity, the rest of this study will use the reduced conduction group presented on
fig. 9.
Charge
The charge of each domain is the fundamental element that has the ability to “spread into” and to
“stress” the surrounding medium. Spreading means either a spatial diffusion as densities or a
temporal diffusion as a flow and is associated to charge Conduction as illustrated on fig. 11

Fig. 11 – Charge Conduction
Stressing represents the domain specific, polarization like, influence of the charge on the medium,
associated to charge Radiation and illustrated on fig. 12.

Fig. 12 – Charge Radiation
While this study makes a complete abstraction of “what is a charge”, it concentrates on “what is
the charge doing” and this very simple definition of the charge is enough to describe all standard
domains interactions based on the effect of the charge.
LaurentHollo@hotmail.com
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Remember the two fundamental capabilities of a charge:
A charge fills space and moves (Conduction)
A charge influences the surrounding medium (Radiation)
The respective charges of standard domains are presented in table 4:
Domain

Name

Unit

Dimension

Gravitic

Mass

Kg

M

Electric

Electric charge

C

AT

Magnetic

Magnetic monopole

A-m

AL

Thermic

Heat

K

K

Table 4 – Domain specific charge definition
In the electric domain, the notion of charge corresponding to the given definition is very well
known and expressed as Coulombs (C).
The gravitic charge that has the ability to influence the medium and impose the force of gravity is
called mass and is expressed in Kilograms (Kg).
The concept of magnetic charge has already been proposed by Paul Dirac in the form of magnetic
monopole. This study does not imply that a magnetic monopole physically exists, but its
mathematical existence as a unitary magnetic charge can be easily seen and used. There are
several methods to find which unit corresponds to the hypothetical magnetic charge. For example,
by analyzing the equation of the Lorentz force (F=QE+QvB) and since force dimensionally
corresponds to a charge multiplied by the intensity of the field in which it is immersed, it
becomes clear that an electric charge multiplied by a velocity is equivalent to a magnetic charge
(QM=QE*v). Then, since the Coulomb per second corresponds to Amperes, the unity of the
magnetic charge automatically becomes amperes times meters (Am). Even if it does not
physically exist, a magnetic monopole is mathematically the division of a dipole by a distance.
The Thermic Charge corresponds to a quantity of heat whose Planck's quantum is represented by
the Boltzmann constant (1.38E-23 JK-1). This is confirmed by analysis of the similarities between
electric and thermic equations where it is clear that heat represents the thermic charge while
temperature represents the thermic potential. Heatsink design equations totally demonstrate the
similarity between the electric and the thermic domains. For example, the flow of heat through a
simple duct1, a thermic current, is absolutely identical to the flow of electric charges into a
resistor, with respect to roles only (not units or dimensions), as illustrated on table 5. If the same
symbols were used for the same role, the similarity would become obvious.
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Thermic

Electric

Φ = T / RTh

I=U/R

Φ:

Heat flow (thermic current)

I:

Current (flow of electric charges)

T:

Temperature (thermic potential)

U:

Potential

RTh:

Thermic Resistance

R:

Resistance

Table 5 – Electric and thermic domain comparison
Charge densities
Charge densities (gradient, distribution and density) have an implicit definition based on the
existence of charge and space.
Charge gradient
The charge gradient (Q/d) is not formally proposed because seldom used; however, it would be
obviously located one cell on the left side of the charge. Considering the definition of charge,
which can occupy space, the concept of a gradient is implicit.
Charge distribution
Surface density (distribution) of standard domains is illustrated on table 6:
Domain

Symbol

Unit

Gravitic

???

Kg/m2

Electric

D

C/m2

Magnetic

H

A/m

Thermic

???

K/m2

Table 6 – Domain specific surface charge density definitions
While the electric domain uses the term displacement field or charge field to designate the
quantity corresponding to the charge distribution, if we examine its unit (C/m2), its dimension
(ATL-2) or its definition (D=Q/s), it is clear that the electric quantity usually characterized by the
symbol D conceptually corresponds to a charge distribution over a surface.
Based on the definition of the magnetic charge presented in the previous section, a charge
distribution corresponds to amperes per meter (A/m). By analyzing the symmetry of electric and
magnetic equations, it becomes evident that the role of magnetic charge distribution is assumed
by the quantity called the auxiliary magnetic field or the magnetic excitation, usually represented
by the symbol H.
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The gravitic and thermic charge distributions are expected by definition and naturally correspond
to the unit of their charges divided by a surface, respectively Kilogram per square meter (Kg/m2)
and Kelvin per square meter (K/m2).
Charge density
The volume (spatial) density, which usual symbol is ρ, is designed here by the symbol Λ to avoid
confusion with Resistivity. However, it corresponds by definition to a charge divided by a volume
(Q/m3).
Current & Current density
Temporal distribution of charges called a flow or a current, representing the amount of charge per
second crossing a unit surface. Current of standard domains is illustrated on table 7.

Gravitic

???

Kg/s

Electric

I

A

Magnetic

???

A-m/s

Thermic

Φ

K/s

Called heat flow or heat flux

Table 7 – Domain specific Current definitions

The Radiation group
Radiation originally means “emitted in rays”. The Radiation group contains the elements
expressing the influence of the charge on the medium. This stress, corresponding to a polarization
of the medium, is called the Flux and its linear and surface concentrations are called Potential and
Field. The nature of the stress will depend on the concerned standard domain and is proportional
to the distance from the charge. As will be shown later in this document, the force corresponding
to the specific domain influence will vary with the specific field and will then be inversely
proportional to the square of the distance, hence called the “inverse square law”. Note that
although this rule is well known for the gravitic and electric domains and somehow for the
magnetic domain, it remains to be demonstrated for the thermic domain. The space-time
representation of the Radiation group is presented on fig. 13.

E U Φ

Fig. 13- Matrix of Radiation group
LaurentHollo@hotmail.com
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Relationships among the Radiation group quantities are presented in table 8:

Quantity Symbol Relation
Flux

Φ

Φ

Potential

U

Φ/ d

Field

E

Φ / d2

Table 8 - Relationships of Radiation group
Members of the Radiation group are usually represented as illustrated on fig. 14.

Fig. 14 – Radiation group basic elements
Relationships among the Radiation group members are usually illustrated by the Gauss Law for
gravitic, electric and magnetic domains, as presented in table 9.
Gravitic

𝑔 𝑑𝐴

Electric

𝑑𝐴

Magnetic

𝐵 𝑑𝐴

Flux =

−4π𝐺𝑀

4π𝐾𝑄

µ𝐼𝑑

Table 9 – Domain specific Gauss Laws
It is important to note the similarity of the different expressions of the Gauss Law which
expresses two main concepts indicating that the field is a surface concentration of flux (
), and that the radial influence of the charge on the medium is proportional to the charge
itself, but also to a specific property (-4πG, 4πK, µ).
Flux
Flux has become an ambiguous term as it is sometimes used to mean a flow (e.g. heat flux) and
sometimes used to mean the influence of a charge on the medium (e.g. the electric flux). It should
be completely avoided because the flow is called a current and the meaning of the term flux
LaurentHollo@hotmail.com
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implies a dynamic flow and so is unsuitable to represent a static influence. For these reasons, it is
suggested that the flux, when it represents the influence of the charge on the medium, should be
renamed Flex because Flex is close to Flux (mnemotechnics) and clearly expresses the idea of
stress (polarization). However, considering the current wide acceptance of the term Flux, this
study will use it to describe the influence of the charge on the medium (Φ=4πKQ). It will be
demonstrated through this study that the differences between respective versions of the Gauss
law, as shown on the bottom row of table 8, are only due to the usage of different symbols for the
same role. The Flux can also be inferred from the measure of a field through a surface (Φ=E·s),
and this time, the similarity of the different versions of the Gauss law, the middle row of table 8,
is more intuitive. The three Fluxes share the same dimensional relationship with their respective
fields. Visually, the flux can only be represented as a cloud (not as circles like (equi)potentials,
neither as lines like a field) due to its global nature (global = abstract from geometry).
The known gravitic, electric and magnetic fluxes are perfectly compatible with the given
definition as indicated by the similarity of the Gauss’s law for these domains.
In electromagnetism, the electric and magnetic flux are well known and share a common
definition, perfectly compatible with this formalism, that indicate the influence of the respective
charges on the medium and clearly illustrates the dimensional relationship between the flux and
the field where the flux corresponds to the vector multiplication of the field with a surface
(Φ=E·s).
This is also true for the gravitic flux that shares a similar definition and relationship with the
gravitic field, the acceleration (m/s2). Consequently, the gravitic flux automatically corresponds
to meters cubed divided by squared meters (m3s-2). Furthermore, the Gauss law for gravity
confirms the role similarity between the gravitational constant G and the Coulomb’s constant K.
This implies that the gravitic flux can also be defined with respect to the medium (Φ G=-4πGM,
which becomes: ΦG = QG / εG, because εG=1/-4πG as will be shown in the section “Roles of the
Dynamic group” of this document).
The thermic Flux usually describes a heat flow between two points of different temperature. But
as seen in the previous section, this role is already formally assumed by the thermic current, a
flow of thermic charges. As the aim of generalization is to use a single term for a specific role,
this study conceptually defines the thermic flux as a quantity corresponding to the thermic field
multiplied by a surface (ΦT=ET·s). As the thermic field corresponds to the thermic potential
(temperature) divided by a distance, the thermic flux unit will automatically become a quantity
expressed in Kelvin times meters (K m).
Potential
In a single charge context, the potential is defined as the level of flux (gradient) at some distance
from the source (U=Φ/d) and can be represented as spherical equipotentials emanating from the
charge as illustrated on fig. 14. In other words, the potential is the linear measure (gradient) of the
LaurentHollo@hotmail.com
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flux produced by the charge and dimensionally corresponds to the flux divided by a distance
(U=Φ/d), thus justifying the relationship and locations of the Flux and the potential in the
Radiation group.
In a flow of charges context, the potential is defined as the effect of a current facing a resistance
(U=RI) as illustrated by fig. 15.

Potential (U)

Current (I)
Resistance (R)

Fig. 15 – The basic U-R-I model
All known potentials (gravitic, electric, magnetic and thermic) are perfectly compatible with the
given definition. Their relationships with their respective fluxes are easily demonstrated from the
corresponding interaction force expressions (see table 1).
Considering the units of the gravitic field (m/s2) and flux (m3s-2), the gravitic potential
automatically becomes meter squared divided by second squared (m2/s2).
The electric potential unit is arbitrarily set to Volts and the magnetic potential, also called the
magnetomotive force, is known to be expressed in Amperes (A).
The thermic potential also shares this definition and corresponds to the temperature expressed in
Kelvins (K).
Field
Is it a role or a spatial characterization? The term Field means “distribution of something” (as in
« corn field »). Following this definition, D is a charge field, J is a current field and E is a Flux
field. However, to avoid ambiguities, only the last form will be used in this study. It will be
considered as the role which corresponds to what is usually referred as the magnetic field (B,
Tesla), the electric field (E, V/m) and acceleration (a, m/s2).
The Field is then the spatial distribution of the flux produced by and surrounding a charge
(E=Φ/s). This is not only true for a spherical context, but for any shape of the charge as the field
will always dimensionally end up as a flux divided by a surface. While we cannot “feel” the flux,
because it is a global value (i.e.: abstract from geometry), it is possible to “feel” a difference of
field (as well as a difference of potential). For example, if the earth was 3 times smaller for the
same mass, the flux would still be the same (Φ=4πGM), but the field – the acceleration which
ultimately sets our weight (W=gM) – would be very different (9 times bigger) because it depends
on surface (E= Φ/s) which, for a sphere, varies with the square of the radius (s=4πr2).
LaurentHollo@hotmail.com
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In other words, the field shows the concentration of flux through a surface as demonstrated by the
various versions of the gauss law illustrated in table 4. From the dimensional point of view, the
flux of these domains is always equal to the field times a surface (Φ=E*s*cos(α) , α being the
angle between the field and the surface, the cosines vector part being dimensionless). The field
can then be defined from the initial flux (E=Φ/s), or as the effect of a charge distribution opposed
by the permittivity of the medium (E=D/ε).
The gravitic, electric and magnetic fields share these definitions and are expressed in meter per
second squared (m/s2), volts per meter (V/m) and Tesla (T).
The thermic field is easily conceived as a gradient of thermic potential, temperature, and will be
expressed as Kelvin per meters (K/m).
The Fiti
The “Fiti” is a quantity that corresponds to a Field multiplied by a Time (E*t) and is usually
called velocity (v or c). However, this term is only valid for the gravitic domain where it happens
that the field is an acceleration (m/s2), which implies that E*t corresponds to a velocity (m/s). For
other standard domains, this quantity will obviously not correspond to a velocity. It is the main
quantity involved in the calculation of momentum (p=mv), but momentum can also be derived
from other standard domains. As a confirmation, the multiplication of the Planck charge of any
standard domain with its Fiti (Q*E*tP) will result in the Planck momentum value as demonstrated
in section “The generalization of Planck values definitions” (see table 40). On the Radiation
group’s space-time matrix, the Fiti would be located directly one cell above the Field.

The Static group
The Static group globally opposes charge conduction, or equivalently, promotes charge radiation.
More precisely, the Static group quantifies the ability of the medium to oppose the conduction of
charge either in time as a current, or in space as charge density. It represents the inverse of the
Dynamic group with respect to roles, units and dimensions. The Static group elements along with
their space time representation are presented in fig. 16:

R ρ
Y K

Fig. 16 – Matrix of Static group
Dimensional relationships of Static group members are presented on table 10:
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Symbol Relation

Resistivity

ρ

ρ

Resistance

R

ρ/d

Rigidity

K

ρ*t

Rigidance

Y

ρ*t/d

Table 10 – Relationships of Static group
The bottom row (Rigidity and Rigidance) contains properties opposing spatial diffusion
(spreading) of charges into the surrounding medium, while the upper row (Resistivity and
Resistance) opposes the temporal diffusion (flow) of charges. The second column values
(Resistivity and Rigidity) are direct properties of the medium, while the first column values
(Resistance and Rigidance) are the physical embodiment of these properties. Consequently, the
value of the first column will represent their neighbour of the second column times a unit portion
of the medium (R=ρl/s and Y=Kl/s ... with l=length and s=surface).
Resistivity & Resistance
Resistivity is a property of the medium indicating its global (i.e. abstract from geometry,
absolute) opposition to the temporal conduction of charges as a current (ρ=Φ/I or ρ=E/J).
Resistance is, by definition, the measure of the level of resistivity per unit portion of the medium
(R=ρl/s) The definition of resistivity is not related to the geometry of the location where a current
is flowing, while the definition if Resistance explicitly integrates this geometry. Resistivity and
resistance can also be deduced from the conduction process in which the resistance is the result of
the division of a potential by the current it created (R=U/I).
These concepts are well known in the electric and thermic domains where resistance is
respectively expressed in ohms (Ω) and Kelvin per Watt (K/W), and resistivity in ohm meters (Ωm) and Kelvin meters per Watt (K-m/W), confirming their dimensional relationship.
A magnetic resistance, not to be confused with the Reluctance, would naturally result from the
division of a magnetic potential expressed in Amperes (A) by a magnetic current expressed in
Amperes meters per seconds (Am/s) and thus be measured in second per meter (s/m).
Even if it may appear at first like a strange concept, the gravitic resistance can nevertheless be
easily understood if we consider the concepts presented in previous sections such as the gravitic
potential (m2/s2), and current (Kg/s), the gravitic resistance unit automatically becomes meters
squared per kilogram seconds (m2/Kg s). Gravitic resistance becomes totally identical in
definition to its thermic, electrical and magnetic counterparts.
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Rigidity and Rigidance
Although appearing as a new concept, Rigidity is only the formalization of an existing role. It is a
property of the medium whose unit, role and dimension are directly opposed to Permittivity
(K=1/4πε). It is therefore the property that promotes radiation, by the establishment of a flux, as
expressed by the Gauss law which describes how a charges influences the medium (Φ=Q/ε =
4πKQ). It can also be said that Rigidity opposes the spatial spreading of charges (not the flow
already covered by Resistance) or the capacity of the charge to occupy the medium (D=E/4πK). If
two charges interact, Rigidity promotes the creation of an interaction force (F = K Q1Q2/r2). The
term rigidity is suggested because, as resistance, it implies an opposition to a conduction of
charges. While resistance opposes temporal conduction (current), rigidity opposes spatial
conduction (charge distribution). Table 11 presents the common name and symbols of Rigidity.
Gravitic:

The gravitational constant

G

Electric:

The Coulomb’s constant

K

Magnetic:

No name

μ/4π

Thermic:

Don’t know

If there is an thermic interaction
force then thermic rigidity exists
(and dimension=L)

Table 11 – Domain specific Rigidity definitions
The dimensional relationship between Rigidity and Resistance is implicitly demonstrated by the
well known definition of the vacuum impedance (Z=4πK/c) as well as by the study of dimensions
involved as illustrated by table 12 which demonstrates that this relationship always corresponds
to LT-1 (or m/s) as seen on the space-time matrix

Table 12 – Resistance / Rigidity relationship

The electric domain calls rigidity the Coulomb’s constant and it perfectly corresponds to the
given definition.
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The magnetic rigidity can be directly derived from the magnetic interaction force equation and is
equal to µ0/4pi.
Considering mass as a gravitic charge, it becomes obvious that, in the respective interaction force
equations (see table 1), the Coulomb and the Gravitational constants share an identical role in
promoting the force

As Rigidity opposes Permittivity (K=1/4πε), Rigidance opposes Capacitance (Y=1/4πC)....

The Dynamic group
The Dynamic group promotes charge conduction, or equivalently, opposes radiation. The
Dynamic group is the inverse of the Static group with respect to role, units and dimensions. The
demonstration of Static group members relationships provided in the previous slide can then be
reversed and directly applied to all members of the Dynamic group. Fig. 17 presents the members
of the dynamic group as well as their space-time representation.

ε C
σ G
Fig. 17 – Matrix of Dynamic group

Dimensional relationships of Dynamic group members are presented on table 13.

Quantity

Symbol Relation

Conductivity

σ

G/d

Conductance

G

G (=1 / R)

Permittivity

ε

1 / (4π K)

Capacitance

C

ε*d

Table 13 – Relationships of Dynamic group

LaurentHollo@hotmail.com

Page 21

Exploring The Organizational Structure of Physics

2011

The upper row (Permittivity and Capacitance) contains properties promoting spatial conduction
(spreading) of charges into the surrounding medium while the bottom row (Conductivity and
Conductance) promotes temporal conduction (flow) of charges.

Conductivity & Conductance
Conductivity is the quantity directly opposed to Resistivity and represents the ability of the
medium to promote the flow of charges called a current (I=Φσ). Conductance, opposed to
Resistance, represents the promotion of a unit portion of the medium to a current (I=GU). They
both promote the flow of charges (temporal conduction) and while Conductivity is the medium
property, Conductance is the embodiment (G = σ * s / l). If a Potential and a Current exist, then a
Conductance also exist (G = I / U) and will indicate the way the medium facilitates the flow of
charges.
These concepts are well known in the electric and thermic domains where Conductance is
respectively expressed in Siemens (S) and Watts per Kelvins (W/K).
The magnetic conductivity (1/s) and conductance (m/s) naturally oppose the magnetic resistivity
and resistance.
This is also true for the gravitic conductivity (Kg s/m3) and conductance (Kg s/m2).

Permittivity and Capacitance
Permittivity, the opposite of Rigidity, is defined as the property of the medium promoting spatial
conduction of charges under the form of a charge distribution (D=εE), or equivalently opposing
the radiation under the form of a field (E=D/ε). Capacitance is the promotion of a unit portion of
the medium to spatial diffusion (Q=CU) and is opposed to Rigidance (C=1/4πY) while
Permittivity is directly opposed to rigidity (ε=1/4πK). Note that to be completely coherent, either
Permittivity should be called Capacity or Capacitance should be called Permittance.
Storing charges implies spreading them into the medium ... This is why the Capacitance falls
logically in the dynamic group, promoting spatial conduction by “storing” charges....

Static and Dynamic groups
Static and Dynamic groups contain medium properties opposing or promoting charge conduction
or radiation. Both groups are perfect opposites with respect to roles, units or dimensions. The
Static group will promote what the Dynamic group will oppose, and vice versa. This means that
wherever the static group of a specific standard domain is located on a spacetime matrix, the
same domain’s Dynamic group will always be on the opposite quadrant as illustrated by fig. 18.
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Fig. 18 – Static and Dynamic groups relationships
The confirmation that all Static and Dynamic group members are medium properties is a
consequence of the fact that some of them are known to be medium properties and of their direct
space time relationship. For example, as resistivity is known to be a medium property, any
physical quantity known to be linked with Resistivity only by space and time will inherit this
characteristic. This is obviously the case for Resistance as it is a physical embodiment of
Resistivity (
), but it is also the case for Rigidity and Rigidance which spacetime
relationship with Resistivity can be easily demonstrated (𝐾
) (see table 11 in section “Static
group”).

Permeabillity and Inductance
Permeability is a “mirror representation” of magnetic Permittivity:

Equ. 3 – Magnetic Permittivity
Electric and magnetic domains are known to be complementary in the sense that an energy
variation in one of them implies an opposite variation in the other. This means that a quantity
promoting charge conduction in one domain would oppose it in the other. Consequently, the
inverse of Inductance is proportional to the amount of stored magnetic charge the same way
capacitance is proportional to the amount of stored electric charge.
Although this rewriting of the usual expression of permeability could seem purely cosmetic, this
new look offers a totally new perspective on already known relations.
For example, the “speed of light” represents also the (square rooted) ratio between magnetic and
electric permittivities. In other words, it is the ratio between two properties of the medium
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representing respectively the magnetic and electric promotion to respective charge conduction
(i.e. how easily a charge can “spread” into the medium).

Equ. 4 – Charge propagation ratio
When viewed in the context of an electromagnetic oscillation (RLC circuit in which the amount
of electric and magnetic charges goes from 0 to a maximum alternatively), the concept of a ratio
makes more sense than the old definition because the two quantities whose role are inversed are
on the different side of the division bar (i.e. what the first promotes, the second opposes). This
simple transformation will highlight the fact that both electric and magnetic domains conceptually
work the same way. Fig 19 presents examples of the impact of this rewriting of permeability on
three well known relations:

Magnetic

B

B  H

F 

 QM 1QM 2
4

r2

  Id

F 

Electric

H

E

M

1

QM 1QM 2

4 M

r2

M 

QM

M

F 

D

E

1

QE1QE 2

4 E

r2

E 

QE

E

Fig. 19 – Rewriting well known equations
On the first row, the traditional magnetic rule (B=µH) becomes identical to its electric
counterpart. This highlights the fact that H and D play the same role of a charge distribution.
On the second row, the definition of the magnetic interaction force becomes identical to the
electric and gravitic versions (With QM=I*d).
On the third row, the definition of the magnetic version of the Gauss’s law becomes identical to
the electric and gravitic versions

Inductance is a representation of magnetic Capacitance.
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Standard Domain Organization
The 4 groups form a coherent entity and fig 20 presents a view of the internal structure and
mechanism of every standard domain.

Fig. 20 – Standard Domain Operations
This diagram shows a view of standard domain in the context of the proposal
"effect=cause/opposition" or its corollary "effect=cause*promotion”
All interactions between elements of any standard domain are represented in this diagram

The operational mechanism (operations) of a standard domain is characterized by:
The Static and Dynamic groups relationships (><)
The four possible interactions (the 4 branches)

Static and Dynamic groups relationships
The symbol "><" corresponds to the inverse proportionality between the Static and Dynamic
groups, meaning that to each element of the Static group is associated an element of the Dynamic
group whose role, dimension and unit are in perfect opposition. Once the fundamental role and
constitution (membership) of these two groups has been demonstrated, the formalization of their
relationships is obvious.
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The four possible interactions
The four main branches illustrate the universal cause and effect principle with respect to standard
domains organization. The table 14 summarizes all interaction combinations illustrated by the
“X” and “/” branches of the diagram on which each circle represents the type of operation, a
division or a multiplication. The arrows are representative of the term’s “position” in an equation:
An arrow pointing into the circle is an input (part of the cause, Right Hand Side), while an arrow
pointing outside the circle is an output (The effect, the Left Hand Side).

Table 14 – Cause and Effect operations

Table 14 indicates that there are two types of equation describing the behaviour of standard
domain operations:
Effect = Cause / Opposition
Effect = Cause * Promotion
The nature of the left hand side (the Effect) can be of two kinds:
Radiation (i.e. A member of the Radiation group)
Conduction (i.e. A member of the Conduction group)
This offers 4 combinations presented in table 15, corresponding to the four branches of the
diagram.
The basic operations of a Standard domain can then be summarized as:
A strong enough Radiation causes a Conduction (e.g.: I=U/R)
A perturbed Conduction causes a Radiation (e.g.: U=RI)

For all equation describing the operation of a domain, the elements of the Radiation and
Conduction groups can be either the cause or effect described by the equation, while elements of
the static and dynamic groups can only represent a promotion or an opposition.
Starting from a well known reference point, say U=RI, it is easy to envision an iterative process
generating all possible, mostly well known, first level equations for each branch of the diagram
such as illustrated on table 15.
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Type of equation

Described phenomenon
nature of the effect (LHS)

Effect = Cause / Opposition

Effect = Cause * Promotion

Radiation

Conduction

Right /
Q = U / 4πY
Q = Φ / 4πK
D = E / 4πK
I=U/ R
I=Φ/ ρ
J=E/ ρ

Left /
Φ= Q /ε
Φ= I / σ
U= Q / C
U= I / G
E=J / σ
E=D/ ε

Left X
Φ = Q * 4πK
Φ= I * ρ
U=I * R
U = Q * 4πY
E=J * ρ
E = D * 4πK

Right X
Q= U * C
Q= Φ * ε
D= E * ε
I=U*G
I=Φ*σ
J=E*σ

Table 15 – First level equations
Consequently, for all standard domains, it can be generically said that:
The cause of a conduction is a radiation
A current is created by a potential (I=U/R)
A distribution is created by a field (D=Eε)
A charge is created by a flux (Q=Φε)
The cause of a radiation is a conduction
A potential is created by a current (U=RI)
A field is created by a distribution (E=D/ε)
A flux is created by a charge (Φ= Q/ε)
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The Energetic Domain
The Energetic domain contains elements that represent the cause or result of charge radiation or
conduction. Any value of the Energetic domain is generating or resulting from physical
interactions from any standard domain.

Fig. 21 – The Energetic domain
The elements of the energetic domain and their space-time representation are presented in fig. 22.

M A
F N X
P

Fig. 22 – Matrix of the Energetic domain
Dimensional relationships of the Energetic domain members are presented on table 16:
Quantity

Symbol Relation

Energy
Force
Power
Action
Momentum

N
F
P
A
M

N
N/d
N/t
N*t
N*t/d

Eflux

X

N*d

Table 16 – Relationships of the Energetic domain
Members of the energetic domain are thus the cause or the result of physical interactions.
Mathematically, this will result in the fact that, for a first level equation (A=B*C), when the left
hand side of an equation (the effect) is an energetic domain quantity, the right hand side will
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always be a multiplication of one element of the Radiation group with one element of the
Conduction group (e.g.: P=UI).
The concepts associated with energy are only relevant in the context of an interaction between
different elements. For a universe composed of a single particle, potential or kinetic energy would
be meaningless, since the first corresponds to the position of a particle in an already existing field
necessarily created by another particle, while the second corresponds to the energy expended in
moving the charge in such a field.

Potential energy
Potential energy is proportional to the amount of stress created by placing a charge in an already
existing field (this is valid for all standard domains of course). This stress is measured as a
potential difference and there is a natural tendency to reduce and suppress any potential
difference as soon as it occurs in any standard domain. As its definition is of course valid for all
standard domains, potential energy can generically be said to correspond to the amount of charge
times the potential difference it experiences (NP=QU)
Note that the definitions of energetic domain quantities are traditionally derived from the gravitic
domain, thus, the Joule is usually defined as kilograms times meters squared per second squared
(kg-m2/s2). However, it may seem strange to use elements of the gravitic domain when
calculating energy quantities related to electricity, magnetism or thermodynamics. In fact, all
energetic domain quantities can actually be calculated from the combination of quantities of any
standard domain, thereby generalizing the definition of these quantities. This is why the Joule can
be considered as the multiplication of the charge unit with the unit of the potential of any standard
domain as illustrated on table 17.
Domain

Equation

Unit

Generic

NP = Q * U

Joule

Gravitic

NP = M1 * GM2 /r

kg-m2 / s2

Electric

NP = Q1 * KQ2/r

C-V

Magnetic

NP = I * d * A

A2 -m

Thermic

NP = Kb * T

K-K

Table 17 – Potential Energy definition

Kinetic Energy
Kinetic energy corresponds to the energy used by a charge to respond to an imposed force. This
imposed force can be artificial as in most existing contact forces, but it can also be natural as the
interaction force automatically created to overcome a potential difference. Potential and kinetic
LaurentHollo@hotmail.com

Page 29

Exploring The Organizational Structure of Physics

2011

energy share the same definition regarding dimensions and units. They are consequently
presented in the same cell of the space time matrix and use a unique symbol with two indices,
respectively, NP and NK

Force
Force is basically the spatial linear distribution of energy and the unit of force, the Newton (N),
naturally corresponds to Joules per meters (J/m). The energy accumulated because of the
existence of a potential difference becomes a force acting over the (squared) distance separating
the charges and whose only role is to destroy this difference (e.g.: Gravitic: lift a mass and the
force resulting from the gravitic potential difference will make it fall). This concept is generalized
through the well known expressions of the interaction force as illustrated by fig. 23.

Fig. 23 – Interaction force
Consequently, and because KQ/r2 corresponds to a field, Force and its unit can be defined from
any standard domain as the multiplication of the amount of charge by the field it experiences as
illustrated in table 18.
Domain

Equation

Unit

Generic

F=Q*E

Newton

Gravitic

F = m* a

kg-m / s2

Electric

F=Q*E

C-V / m

Magnetic

F=I*d*B

A-m * T

Thermic

F=K *T/d

K-K / m

Table 18 – Induced or resultant force definition

Power
Power is literally a flow of energy (P=N/t) and results from the multiplication of a potential by
the current it created (P=UI). This definition is true for all standard domains and table 19
illustrates the different definitions of the power unit, the Watt
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Domain

Equation

Unit

Generic

P=I*U

Watt

Gravitic

P=Φ*V

Kg-m2 / s3

Electric

P=I*U

A-V

Magnetic

P = (I * d / s) * A

A2 -m / s

Thermic

P=Φ*T

K-K / s

Table 19 – Power definition

Momentum
...

Action
...

A word about the Eflux (X)
The Eflux (for a lack of a better name) dimensionally corresponds to [X]=[ΦQ] and expresses the
global amount of “energy” associated with an interaction. It’s unit is Joules-meter and it’s Planck
value is 3,1615E-26 J-m
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Putting it all together
The Organizational Structure

E n er getic
D o m a in

The complete Organizational structure of physics, built around the SpaceTime, the Standards and
the Energetic domains, is graphically presented in fig. 24. The presentation of domains as spacetime matrixes implicitly integrates all direct spatio-temporal relationships among members of a
domain or a group. In addition to the already presented standard domain, the SpaceTime and
Energetic domains complete the picture.

M A
F N X
P

R a d iation
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Effec t

Effec t

D

Q
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Caus e

X

Pr o motion

S t a ndard D omain

Caus e

D y n am ic

S p a ceTime
D o m a in

><

t
f

d s v
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Fig. 24 – Physics’ Organizational Structure
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The Operating Mechanism
As the structure of physics is formalized, it is also possible to formalize the operating mechanism
and generalize the associated equations as a set of meta-equations describing all physical
interactions as illustrated on fig. 25.
Space-time
 STE = STE op STE
 EDE = EDE op STE
 GRX = GRX op STE
Static and Dynamic groups
 GST = 1 / GDY
 GDY = 1 / GST
Standard domain operations
 GCO= GRA / GST
 GCO= GRA * GDY
 GRA = GCO/ GDY
 GRA = GCO* GST
 GST = GRA / GCO
 GDY = GCO/ GRA
Energy radiation or conduction
 EDE = GRA * GCO
 GCO= EDE / GRA
 GRA = EDE / GCO









op
STE
EDE
GRX
GRA
GCO
GST
GDY

Operator * or /
An element of the Space-Time domain
An element of the Energetic domain
An element of any group of a standard domain
An element of the Radiation group
An element of the Conduction group
An element of the Static group
An element of the Dynamic group

Fig. 25 – Meta-Equations
Space-time relationships
The three first meta-equations describe all possible combinations of the spatiotemporal
relationships between physical quantities according to table 20

Table 20 – Space-time relationships
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These are the simplest relationships, they simply state that any member of a space-time matrix
(i.e.: member of a domain or a group) will share a direct relationship (space-time only) with other
members of the same matrix ([Q1]=[Q2]LXTY). This is true for a SpaceTime domain element
(STE), an Energetic domain element (EDE) and any member of a group of a standard domain
(GRX).
Static and Dynamic groups relationships
As previously stated, the Static and Dynamic groups are in perfect inversion with respect to roles,
units and dimensions. This is reflected in the associated meta-equations according to table 21

Table 21 – Static and Dynamic groups relationships
To any element of the Static group (GST) corresponds an element in the Dynamic group (GDY).
The “4π” factor which represents a spatial integration is omitted from the meta-equations because
they are mainly focused on dimensions and in this context, K=1/4πε is equivalent (though not
equal) to K=1/ε.
Standard domain operations relationships
This section describes relationships between members of a standard domain and, in addition with
the Static and Dynamic groups relationships described in the previous section, it completely
represents the standard domain operational structure according to the cause and effect principle.

Table 22 – Standard domain operations relationships
The first four rows of table 22 highlights the fact that the result (effect) of a standard domain
interaction is either a member of the Conduction group (GCO) or a member of the Radiation
group (GRA). The last two rows represent the calculation of medium properties, elements of the
Static (GST) or the Dynamic (GDY) groups, knowing the amplitude of the cause and the effect it
produced.
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Energy relationships
This section describes relationships related to the energetic domain elements, according to
table 23.

Table 23 – Energy relationships
The first row underlines the fact that an Energetic domain element (EDE) is always the result of
the multiplication of a Conduction group member (GCO) with a Radiation group member (GRA).
The two last rows are the corollary of this fact and complement the first row.
A simple iterative process can now be applied to generate first level defining equations for all
physical interactions ...
Defining equations
The “definition” of a physical quantity will vary according to the initial intent of the question. In
other words, one has to wonder with respect to what something is to be defined.

Energetic domain quantities can be defined:
With respect to another member of the Energetic domain (EDE=EDE op STE)
With respect to interacting standard domain quantities (EDE=GRA*GCO)

Energetic domain defining equations are presented in table 24:

Energetic

domain Name
Energy
Force
Power
Action (ang. mom.)
Momentum
Eflux

EDE = EDE op S TE

EDE = GRA * GCO

N=A /t
F = A / d*t

N = UQ
F = EQ
P = UI
A = UQt
M = EQt
X = ΦQ

P = A / t2
A = ENTRY
M=A /d
X = A*d / t

Table 24 – Energetic domain defining equations
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Any standard domain quantity can be defined from 3 different angles:
D1

With respect to another member of the same group (GRX=GRX op STE)

D2

With respect to Standard domain operations

(GCO=GRA/GST, GCO=GRA*GDY, GRA=GCO/GDY, GRA=GCO*GST, GST=GRA/GCO,
GDY=GCO/GRA)
D3

With respect to Energetic domain (GCO=EDE/GRA, GRA=EDE/GCO)

Standard domain quantities defining equations are presented in table 25:

Dynamic

Static

Radiation

Conduction

Group

Name

D1

D2

D3

Charge

Q

Q = εΦ
Q = CU

Q=F/E
Q=N/U
Q=X/ Φ

Charge distribution D = Q /d 2
Charge Density
Λ = Q / d3
Current

I=Q/t

Current Distribution J = Q / t*d 2
Flux
Φ
Potential

U=Φ /d

Field

E = Φ / d2

Resistivity

ρ

Resistance

R=ρ/ d

Rigidity

K=ρ/ t

Rigidance

Y = ρ / d*t

Conductivity

σ=1/ ρ

Conductance

G= 1 / R

Permittivity

ε = 1 / 4πK

Capacitance

C = 1 / 4πY

D = εE
I = σΦ
I=U/R
I = GU
J = σE
Φ =Q/ε
U = RI
U=Q/C
U= I / G
E= D/ ε
ρ=Φ / I
ρ= E/ J
R=U/ I
K = Φ / 4πQ
K = E / 4πD
Y = U / 4πQ
σ=I/Φ
σ=J/E
G= I / U
ε=Q/ Φ
ε=D/ E
C=Q/ U

I=P/U

Φ =X/Q
U=N/Q
U=P/I
E= F / Q

Table 25 – Standard domain defining equations
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Mapping with current knowledge
With the proposed organization, it is now possible to formally define the roles of most known
physical quantities belonging to standard domains, as shown in table 26

Dynamic

Static

Radiation

Conduction

Group Name

Definition

Charge

Entity of a domain allowing energy radiation or conduction

Charge distribution

Surface density of charge

Charge density

Volume density of charge

Current

Quantity of charges over time (flow)

Current distribution Surface density of current
Dipole moment

The vector product of two poles by the distance separating them

Flux

Influence of the charge on the medium

Potential

Gradient of Flux

Field

Surface density of Flux

Resistivity

Opposition of the medium to temporal conduction (current)

Resistance

Amount of resistivity per unit portion of the medium

Rigidity

Opposition of the medium to spatial conduction (density)

Rigidance

Amount of rigidity per unit portion of the medium

Conductivity

Promotion of the medium to temporal conduction (current)

Conductance

Amount of conductivity times unit portion of the medium

Permittivity

Promotion of the medium to spatial conduction (density)

Capacitance

Amount of permittivity times unit portion of the medium

Table 26 – Physical quantities definitions

Usual names and symbols
It is then easy to map these formal roles with usual names attributed to physical quantities as
illustrated in table 27, but also with common symbols as shown in table 28.
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Mass

Radiation Conduction

Group Name
Charge
Charge distribution
Charge Density
Current
Current Distribution
Flux
Potential
Field
Resistivity
Resistance
Rigidity
Rigidance
Conductivity
Conductance
Permittivity
Capacitance

Mass Density
Mass Flow

Static

Flux
Potential
Acceleration

Gravitational constant

2011

Electric
Charge
Displacement field
Charge Density
Current
Current Distribution
Flux
Potential
Field
Resistivity
Resistance
Coulomb's constant

Magnetic
Magnetic excitation

Conductivity
Conductance
Permittivity
Capacitance

Dynamic

Thermic
Heat

Heat Flux
Flux
Potential
Field

Temperature

Resistance

Conductivity
1 / Permeability
Inductance

capacity

Table 27 – Common physical quantities names

Dynamic

Static

Radiation

Conduction

Group Name
Charge
Charge distribution
Charge Density
Current
Current Distribution
Flux
Potential
Field
Resistivity
Resistance
Rigidity
Rigidance
Conductivity
Conductance
Permittivity
Capacitance

Gravitic
M

a

G

Electric
Q
D
ρ
I
J
Φ
V
E
ρ
R
K
σ
G
ε
C

Magnetic

Thermic
Q

H
Φ
Φ
A
B

T

R

l
(1/µ)
L

c

Generic
Q
D
Λ
I
J
Φ
U
E
ρ
R
K
Y
σ
G
ε
C

Table 28 – Common physical quantities symbols

Units and dimensions
The complete mapping of units, including unused ones, is presented in table 29.
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Gravitic

Electric

Magnetic

Thermic

Charge

kg

Coulomb

A-m

Kelvin = Ke

Charge distribution

kg/m2

C/m2
C/m3

A/m

Ke/m2

Charge Density

3

Current

kg/m
kg/s

Current Distribution

kg/s-m2

Ke/m3
Ke/s

A/m2
V-m

A/m-s
A-m = Weber

Ke/s-m2
Ki-m

Volt

A

Kelvin = Ki

A/m = Tesla
T-s

Ki/m
Ki-s/m
Ki-m/(Ke/s) = Ki--s-m/Ke
Ki/(Ke/s) = Ki-s/Ke

C/s = Ampere

2

Flux
Field
FieldTime
Resistivity

m/s
m/s

m3 /s-kg

V/m
Vs/m
ohm-m

Resistance

m2 /s-kg

V-s/C = ohm

Dynamic

Radiation

3

A/m
Am/s

Static

Conduction

Group Name

2011

m /s

Potential

m2 /s 2
2

2

(C/s)-m/(C-m/s 2 ) = s

Rigidity

m /s -kg

V-m/C

(C/s)/(C-m/s 2 ) = s/m
A-m/A-m = Unitless

Rigidance

m2 /s 2 -kg

V/C

(A-m/A-m)/m = 1/m

Ki/Ke

Conductivity

s-kg/m3

S/m

((C-m/s 2 )/(C/s))/m = 1/s

((Ke/s)/Ki)/m = Ke/Ki--s-m

Conductance

s-kg/m2

C/V-s = Siemens

(Ke/s)/Ki = Ke/Ki-s
(Ke/s)s/Ki = Ke/Ki

Permittivity
Capacitance

3

2

2

3

F/m

(C-m/s 2 )/(C/s) = m/s
((A-m)/A)/m = Unitless

2

2

C/V = Farad

(A-m)/A = m

s -kg/m
s -kg/m

Ki-m/Ke

((Ke/s)s/Ki)/m = Ke/Ki-m

Table 29 – Physical quantities units
There is a dangerous ambiguity in our usage of thermic units as the same name, Kelvin, was
given to the thermic charge, heat, and the thermic potential, temperature. Although heat and
temperature can be both considered to represent an amount of kinetic energy, their roles are
intrinsically different. It is important to distinguish their respective influence by choosing two
different units as presented in table 29 where, instead of Kelvin, the thermic charge unit (heat) is
called Ke and the thermic potential unit (temperature) is called Ki.

The dimension of all existing and extrapolated physical quantities can also be mapped as
presented in table 30, table 31 and table 32.

SpaceTime

domain Name
Length

L

Surface

L2

Volume
Time

L3
T

Frequency

T-1

Table 30 – SpaceTime domain dimensions
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Energetic

domain Name
Energy

ML2 T-2

Force

MLT-2

Power

ML2 T-3

Action

ML2 T-1

Momentum

MLT-1

Eflux

ML3 T-2

Table 31 – Energetic domain dimensions

Conduction

Group Name

Gravitic

Electric

Magnetic

Thermic

Charge

M

AT

LA

ML2 T-2

Charge distribution

ML-2

ATL-2

L-1 A

MT-2

Charge Density

ML-3

ATL-3
A

L-2 A

ML-1 T-2

Current

MT

Static

Radiation

Current Distribution

-1 -2

MT L
3 -2

-1

ML2 T-3

LT A

-2

-1 -1

AL

MT-3
KL

L T A

3 -3

-1

2 -2

-1

Flux

LT

ML T A

Potential

L2 T-2

ML2 T-3 A -1

MLT-2 A -1

-3

-1

-2

-1

KL-1

-2

-1

-1

-1

KL-1 T

ML T A

K

LT

-2

FieldTime

LT

-1

Resistivity

M -1 L3 T-1

ML3 T-3 A -2

MLT-1 A -2

M -1 L-1 T3 K

Resistance

M -1 L2 T-1

ML2 T-3 A -2

MT-1 A -2

M -1 L-2 T3 K

Field

-1 3 -2

Rigidity

M LT

-1 2 -2

Rigidance
Dynamic

-1

M LT

Conductivity
Conductance

MLT A
MLT A

MT A
MT A

3 -4

-2

MLT A

2 -4

-2

-2

ML T A
ML T A

-2

MT A

-3

-1 -3 3

M L TA

2

-2

-1 -2 3

M L TA

2

-1 -3 4

2

ML T
ML T
-3 2

Permittivity

ML T

M L TA

Capacitance

ML-2 T2

M -1 L-2 T4 A 2

-2

-1 -1

M L TA
-1

M TA

M -1 L-1 T2 K

-2

M -1 L-2 T2 K
2

MLT-3 K-1

2

-1 -1 2

M L TA

ML2 T-3 K-1
2

M -1 T2 A 2

MLT-2 K-1
ML2 T-2 K-1

Table 32 – Standard Domains dimensions

...

Numerical correlation
Once the Static and Dynamic group relationships are understood, it becomes clear that the
knowledge of only one of these values is enough to derive all others for any specific medium. For
example, table 33 presents these values for free space and cooper, based on Resistivity value as
the only initial entry.
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Free space

2011
Cooper

Equation
Electric Magnetic Gravitic Thermic Electric Magnetic Gravitic Thermic

Resistivity

ρ

ENTRY

4,85E-34 5,39E-51 3,60E-54 8,94E-24 1,68E-08 1,87E-25 1,25E-28 2,49E-03

Resistance

R

ρ/d

3,00E+01 3,34E-16 2,23E-19 5,53E+11 1,04E+27 1,16E+10 7,72E+06 1,54E+32

Rigidity

K

ρ/t

8,99E+09 1,00E-07 6,67E-11 1,66E+20 3,12E+35 3,47E+18 2,31E+15 4,63E+40

Rigidance

Y

ρ / td

5,56E+44 6,19E+27 4,13E+24 1,03E+55 1,93E+70 2,15E+53 1,43E+50 2,86E+75

Conductivity

σ

1/ρ

2,06E+33 1,85E+50 2,78E+53 1,12E+23 5,95E+07 5,35E+24 8,02E+27 4,01E+02

1 / ρd

3,34E-02 3,00E+15 4,49E+18 1,81E-12 9,62E-28 8,65E-11 1,30E-07 6,48E-33

t / 4πρ

8,85E-12 7,96E+05 1,19E+09 4,80E-22 2,55E-37 2,30E-20 3,44E-17 1,72E-42

td / 4πρ

1,43E-46 1,29E-29 1,93E-26 7,75E-57 4,13E-72 3,71E-55 5,56E-52 2,78E-77

Conductance G
Permittivity

ε

Capacitance C

Table 33 – Medium properties
Note: Initial values were calculated from the Planck context Conduction and Radiation quantities.
Considering the relationship between electric and magnetic domains, a magnetic quantity of the
static group (say magnetic resistivity for example) will correspond to its electric equivalent
divided by c2. Gravitic domain values are deduced from our initial assertion that gravitic rigidity
corresponds to the gravitational constant G. For thermic values …. In the free space context
(vacuum), it is easy to recognize the gravitational “constant” (G) as the gravitic rigidity, the
Coulomb “constant” (K) as the electric rigidity, the Planck impedance (Z0) as the electric
resistance and the known electric permittivity (ε0).

Dynamic

Static

Role

Symbol

Group

The presence in table 13 of expected specific quantities (G, K, ε, etc.) calculated from the initial
entry (Resistivity) is a clear indication of the validity of the presented concept. It can obviously
be generalized and it is possible to produce the same table for iron and water as illustrated by
table 34:
Iron

Water

Equation
Electric Magnetic Gravitic Thermic Electric Magnetic Gravitic Thermic

Resistivity

ρ

ENTRY

1,00E-07

Resistance

R

ρ/d

6,19E+27 6,88E+10 4,59E+07 7,73E+32 3,75E-01 4,17E-18 2,78E-21 1,07E+35

Rigidity

K

ρ/t

1,85E+36 2,06E+19 1,38E+16 2,32E+41 1,12E+08 1,25E-09 8,34E-13 3,20E+43

Rigidance

Y

ρ / td

1,15E+71 1,28E+54 8,52E+50 1,43E+76 6,95E+42 7,73E+25 5,16E+22 1,98E+78

Conductivity

σ

1/ρ

1,00E+07 8,99E+23 1,35E+27 8,00E+01 1,65E+35 1,48E+52 2,22E+55 5,80E-01

1 / ρd

1,62E-28

1,45E-11

2,18E-08 1,29E-33 2,67E+00 2,40E+17 3,59E+20 9,37E-36

t / 4πρ

4,29E-38

3,86E-21

5,78E-18 3,43E-43 7,08E-10 6,37E+07 9,54E+10 2,49E-45

td / 4πρ

6,93E-73

6,23E-56

9,34E-53 5,55E-78 1,14E-44 1,03E-27 1,54E-24 4,02E-80

Conductance G
Permittivity

ε

Capacitance C

1,11E-24

7,43E-28 1,25E-02 6,06E-36 6,74E-53 4,50E-56 1,72E+00

Table 34 – Static and Dynamic groups values
This should be repeatable for any medium.
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Role

Symbol

Radiation

Conduction

Similarly, it is possible to calculate the Conduction and Radiation group values for any “particle”
as long as the amount of charge (Q), the size and the type of medium are given. For example,
table 35 presents the calculation of these quantities, assuming a free space (vacuum) context, for
some well known charges.

Radius

r ENTRY

m

m

Surface

s 4π r2

m2

volume

v 4π r3/3

m3

Charge

Q ENTRY

C

Kg

1,8755E-18

2,1764E-08

1,6022E-19

9,1094E-31

5,4348E+05

5,9800E+24

Charge distribution

D Q/s

C/m2

Kg/m2

5,7135E+50

6,6301E+60

1,6056E+09

9,1288E-03

1,0625E-09

1,1691E+10

Charge density

Λ Q/v

C/m3

Kg/m3

1,0605E+86

1,2306E+96

1,7093E+24

9,7186E+12

4,9961E-16

5,4973E+03

Current

I

C/s

Kg/s

3,4789E+25

4,0370E+35

2,9718E+24

1,6897E+13

1,0081E+49

1,1092E+68

Current distribution

J I/s

C/m2-s

Kg/m2-s

1,0598E+94

1,2298E+104

2,9782E+52

1,6933E+41

1,9708E+34

2,1685E+53

Field

E Φ/s

V/m

m/s 2

6,4528E+61

5,5593E+51

1,8134E+20

7,6546E-12

1,2000E+02

9,8029E+00

Potential

U Φ/(4π r)

V

m2/s 2

1,0429E+27

8,9853E+16

5,1100E+05

2,1570E-26

7,6560E+08

6,2542E+07

Flux

Φ Q/ε

V-m

m3/s 2

2,1183E-07

1,8250E-17

1,8095E-08

7,6382E-40

6,1381E+16

5,0142E+15

Units
Equation Electric Gravitic

Q/tP

Planck
Electric

Gravitic

Electron
Electric

Gravitic

Earth
Electric

Gravitic

1,6163E-35

2,8179E-15

6,3800E+06

m2

3,2827E-69

9,9787E-29

5,1151E+14

m3

1,7685E-104

9,3731E-44

1,0878E+21

Table 35 – Conduction and Radiation groups values

Symbol

Once the charge and medium are known, it is possible to calculate all Energetic domain quantities
as illustrated on table 36.

Equation Electric Gravitic

Eflux

X

KQ2

Energy

N KQ2/r

J

1,9561E+09

1,9556E+09

8,1871E-14

1,9649E-56

4,1609E+14

3,7400E+32

Energy (eV)

eV
N (KQ2/r) / 1.6E-19

eV

1,2209E+28

1,2206E+28

5,1100E+05

1,2264E-37

2,5970E+33

2,3343E+51

Power

P UI

W

W

3,6283E+52

3,6274E+52

1,5186E+30

3,6446E-13

7,7178E+57

6,9373E+75

Momentum

M QEtP

N-s

N-s

6,5248E+00

6,5232E+00

1,5663E-42

3,7592E-85

3,5160E-36

3,1604E-18

Action

A QEtPlP

N-m-s

N-m-s

1,0546E-34

1,0543E-34

2,5316E-77

6,0758E-120

5,6828E-71

5,1080E-53

Force

F KQ2/r2

N

N

1,2103E+44

1,2100E+44

2,9054E+01

6,9728E-42

6,5217E+07

5,8621E+25

Energetic

Role

Units

Planck

Electron

Earth

Electric

Gravitic

Electric

Gravitic

Electric

Gravitic

J-m

J-m

3,1615E-26

3,1607E-26

2,3071E-28

5,5370E-71

2,6546E+21

2,3861E+39

J

Table 36 – Energetic domain values
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The generalization of Planck values definitions
Energetic domain elements can be generically derived from any standard domain. This notion is
enforced by the underlying concept of the Planck quantum of angular momentum (h) which
implies that in Planck’s world, a free space context, the values of energetic domain elements are
the same, regardless of which standard domains the calculation is coming from. In other words,
although usual “particles” (from electrons to stars) do not impose the same level of gravitic,
electric, magnetic and thermic stress on the medium, at the Planck scale, the Planck “particle”
possess exactly the right amount of gravitic, electric, magnetic and thermic charges to provide the
same effect, hence, ultimately resulting in the same amount of energy, force, power, etc. To
demonstrate this, the definition of Planck’s quantities must be first normalized and then it will be
possible to verify if the generalized definition really applies to all standard domains. Note that it
is in fact the Dirac version of the Planck’s constant which is used in Planck values definition.
However, considering their direct dimensional relationship (h=h/2π => [h]=[h]), the reasoning is
equally valid for both.
As explained previously, it is not necessary to define energetic quantities only from gravitic
domain elements as this is the case, illustrated in table 37, for all Planck energetic values which
are usually derived from quantities such as cX and G.
Quantity

Standard
equation

Power
𝐺
Force
𝐺
Energy
𝐺
Momentum
𝐺
Table 37 – Energetic Planck values definitions

To illustrate the generalization, let’s process the Planck Power usually defined as

It can be easily decomposed as
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𝐺
Then, by posing

Gravitic Potential

Gravitic potential is a well known quantity (
𝐺𝑀 )
2 -2
dimensionally equivalent to the square of a velocity (L T ) and
whose Planck value is equal to the square of the speed of light
(c2).

Gravitic Rigidity

Rigidity is a formalisation of a role which promotes the
establishment of a Flux in the medium. The gravitic domain
quantity holding this role is called the gravitational constant.

𝐾

𝐺

𝐾

Gravitic Resistance

The dimensional relationship between Rigidity and Resistance for
all standard domains (m/s) was demonstrated in section “The
Static group” and, in the specific case of Planck values,
corresponds to the speed of light (c).

The Planck Power becomes:

And by posing

Gravitic Current

𝐼

Gravitic current simply corresponds to a mass flow (e.g.: a
waterfall) and can be considered as a charge flow (the
effect) resulting from the exposition of the charge to an
external potential (the cause), hampered by a medium
property called Resistance (the opposition).

The real form of the Planck power now starts to appear as
𝐼
Which can be fully generalized for all standard domains as
𝐼
If the reasoning is correct, the logic must be supported by numerical evidence as illustrated by
table 38 which demonstrates that the same value for the Planck power is obtained by multiplying
the Planck current of any standard domain by the Planck potential of the same domain:

LaurentHollo@hotmail.com

Page 44

Exploring The Organizational Structure of Physics
Gravitic
Q
I=Q/T
U
P = UI

2011

Electric Magnetic

Thermic

2,1764E-08

1,8755E-18

5,6227E-10

1,3807E-23

4,0370E+35

3,4789E+25

1,0429E+34

2,5609E+20

8,9876E+16

1,0429E+27

3,4789E+18

1,4168E+32

3,6283E+52

3,6281E+52

3,6283E+52

3,6283E+52

Table 38 – Planck Power for Standard domains
Note:
The Planck magnetic charge corresponds to the Planck electric charge multiplied by the Planck
velocity, the speed of light (𝑄
𝑄 ).
The Planck thermic charge is an amount of heat called the Boltzmann constant (KB), while the
Planck thermic potential corresponds to the Planck temperature.

The same transformation can be applied to all energetic domain members’ definition as illustrated
by Table 39.

Quantity

Standard
equation

Transformation

Power

=>

Normalized
equation
=>

=>

𝐼

𝐼

𝐺
Force

=>

=>

=>

=>

𝑄

𝑄

𝐺
Energy

=>

=>

QU

=> 𝑄

=>

𝐺
Momentum

=>

=>

=>

=> 𝑄

QEt

𝐺

Table 39 – Planck energetic definitions transformations

Table 40 demonstrates the validity of this generalization by showing that all energetic domain
values are identical, regardless of the standard domain from which they are calculated.
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Equation

Gravitic

Electric

Rigidity

K = ENTRY

6,6726E-11

8,9876E+09

Magnetic
1,0000E-07

1,6585E+20

Thermic

Charge

Q = ENTRY

2,1764E-08

1,8755E-18

5,6227E-10

1,3806E-23

Current

I = Q / TP

4,0370E+35

3,4789E+25

1,0429E+34

2,5609E+20

Potential

U = KQ/LP

8,9853E+16

1,0429E+27

3,4789E+18

1,4168E+32

Field

E = U / LP

5,5607E+51

6,4526E+61

2,1524E+53

8,7658E+66

Energy

N = QU

1,9556E+09

1,9561E+09

1,9561E+09

1,9561E+09

Force

F = QE

1,2103E+44

1,2102E+44

1,2103E+44

1,2103E+44

Power

P = IU

3,6273E+52

3,6282E+52

3,6282E+52

3,6282E+52

Momentum

M = QETP

6,5248E+00

6,5245E+00

6,5248E+00

6,5248E+00

Action

A = QUTP

1,0543E-34

1,0546E-34

1,0546E-34

1,0546E-34

Eflux

X = QΦ

3,1615E-26

3,1614E-26

3,1615E-26

3,1615E-26

Table 40 – Planck energetic values

The same process can also be applied to all standard domain quantities. Considering the
mathematical and dimensional relations presented in the OSP, it become clear that once the
charge of a standard domain is defined, all other quantities of this domain are as well. So let’s
first see how the gravitic and electric charges can be generalized in the Planck context.
The Planck mass is usually expressed as:

𝑀

𝐺

Using the definition of gravitic Rigidity and Resistance previously mentioned, the Planck mass
becomes:

𝑀

Interestingly, the Planck electric charge is usually defined as:
𝑄
Now, remembering that the Coulomb’s constant (𝐾
rigidity (KE=K), it is equivalent to
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𝐾

And ultimately becomes:

𝑄

The electric charge ends up having exactly the same definition as the gravitic charge, which
supports the validity of this generalization. The thermic and magnetic charges definitions should
then also follow the generalized definition of a charge:

𝑄
This is confirmed by the numerical evidence of table 41 which shows that the Planck charge of
each standard domain follows the same definition:

Gravitic
ρ = ENTRY
R = ρ / LP
Q = sqr(h/R)

Electric Magnetic

Thermic

3,5974E-54

4,8454E-34

5,3912E-51

8,9416E-24

2,2257E-19

2,9979E+01

3,3356E-16

5,5323E+11

2,1767E-08

1,8755E-18

5,6227E-10

1,3807E-23

Table 41 – Planck charges
As the free-space context is used to define Planck values, Resistivities are extracted from table
33.

It is now possible to present a complete generalization of all Planck values based on Planck
length and time, Planck angular momentum quantum (h), as well as Resistivities of the four
standard domains. Tables 42, 43 and 44 present these values as well as the associated defining
equations.

SpaceTime

domain Name
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Length
Surface
Volume
Time
Frequency

Value
1,62E-35
2,61E-70
4,22E-105
5,39E-44
1,85E+43
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Table 42 – SpaceTime domain Planck values

domain Name
Energetic

Energy
Force
Power
Action
Momentum
Eflux

Value
1,9561E+09
1,2103E+44
3,6283E+52
1,0546E-34
6,5248E+00
3,1615E-26

Equation
N = QU
F = QE
P = IU
A = QUtP
M = QEtP
X = QUlP

Table 43 – Energetic domain Planck values

Gravitic

Charge

2,1767E-08

Dynamic

Static

Radiation

Conduction

Group Name
Charge distribution

8,33264E+61

Electric Magnetic
1,8755E-18

5,6227E-10

Thermic

Equation

1,3807E-23

Q = sqr (h / R)

7,17975E+51 2,15243E+60 5,28526E+46

Charge Density

5,1555E+96

4,4422E+86

1,3317E+95

3,2701E+81

Current

4,0375E+35

3,4789E+25

D = Q / lP 2
Λ = Q / lP 3
I = Q / tP

1,0429E+34

2,5609E+20

Current Distribution 1,5456E+105

1,3317E+95 3,9925E+103

9,8034E+89

Flux

1,4524E-18

1,6857E-08

5,6227E-17

2,2899E-03

J = Q / t P lP 2
Φ=X/Q

Potential

8,9864E+16

1,0429E+27

3,4789E+18

1,4168E+32

U=N/Q

Field

5,5600E+51

6,4528E+61

2,1524E+53

8,7658E+66

E= F / Q

Resistivity

3,5974E-54

4,8454E-34

5,3912E-51

8,9416E-24

ρ = ENTRY

Resistance

2,2257E-19

2,9979E+01

3,3356E-16

5,5323E+11

R = ρ / lP

Rigidity

6,6726E-11

8,9876E+09

1,0000E-07

1,6585E+20

K = ρ / tP

Rigidance

4,1284E+24

5,5607E+44

6,1872E+27

1,0262E+55

Y = ρ / lP tP

Conductivity

2,7798E+53

2,0638E+33

1,8549E+50

1,1184E+23

σ=1/ ρ

Conductance

4,4929E+18

3,3356E-02

2,9979E+15

1,8076E-12

G= 1 / R

Permittivity

1,1926E+09

8,8542E-12

7,9577E+05

4,7980E-22

ε = 1 / 4πK

Capacitance

1,9275E-26

1,4311E-46

1,2862E-29

7,7548E-57

C = 1 / 4πY

Table 44 – Standard domains Planck values
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The generalization of Maxwell’s equations
Maxwell’s equations2 define the interaction of two “complementary” domains, electric and
magnetic and illustrate the influence as well as the inter-dependence of one on the other. Their
classic representation under the differential form is:

−

Table 45 – Maxwell’s equations
The corresponding legend is presented in table 46:
Term

Description

Unit

Dimension

Divergence operator

-1

m

L-1

Curl operator

m-1

L-1

Partial derivative (With respect to time)

t-1

T-1

E

Electric field

V-m-1

MLT-3A-1

B

Magnetic field

T

MT-2A-1

Electric charge density

C-m-3

ATL-3

Vacuum permittivity

F-m-1

M-1L-3T4A2

Vacuum permeability

H-m-1

MLT-2A-2

Electric current surface density

A-m-2

AL-2

Table 46 – Maxwell’s equations legend
The first two equations, related to Gauss Law, describe the way the “influence of a central charge
(density)”, called a Flux (density), can spread into the medium. The “spreading from a central
point” concept is introduced by the divergence operator which dimensionally corresponds to a
division by meters (m-1) of the quantity following the operator. In other words, as a charge
stresses the surrounding medium (the cause), the spatial establishment of the Flux (the effect) is
hampered by the Permittivity (the Opposition) and will consequently decrease proportionally to
the distance from the source.
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The last two equations, respectively attributed to Faraday and Ampere, describe how the variation
of one field will affect the other. The respective influences on the same medium will have to
coexist and share their effect. As there is a perpendicular and circular mutual dependence of the
two fields, the curl operator is used. It corresponds dimensionally to a division by meters.
The first transformation toward a complete generalization will take into account the mathematical
concept of a magnetic charge, also called a magnetic monopole. Regardless of its physical
existence, as long as a magnetic dipole exists, a magnetic monopole is conceptually and
mathematically conceivable and after integration of this notion3, Maxwell’s equations become
what is presented in table 47, where E and M subscripts are respectively representing the electric
and magnetic domains.,:

−

Table 47 – Maxwell’s equations with magnetic monopole

As explained in the OSP, Permeability is in fact the inverse of a quantity that conceptually
corresponds to a magnetic Permittivity such as:

Furthermore, according to the OSP, as the electric field (E) and the magnetic field (B) share the
same role, they should be identified by the same symbol (E) with appropriate subscripts (E E and
EM). Pushing further the generalization then leads to the equations presented in table 48 (with
).

−
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Table 48 – Maxwell’s equations according to The OSP

It immediately becomes clear that the influence of each field upon the other follows an identical
model implying the variation of the field (
) and the spreading of the flow ( ). The
conversion ratio between electric and magnetic influences is expressed by the ratio of electric and
magnetic Permittivities (
) and is equal to the inverse of the square of the speed of light
(
).
To complete the generalization and integrate the possibility of a combination of any two
complementary fields4, a further generalization can even be done by using the P for primary and
S for secondary fields such as:

−

Table 49 – Maxwell’s equations – Complete generalization
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Conclusion
It was shown that all standard domains of physics share an identical structure and operating
mechanism. This formalism, based on the definition of the role of physical quantities, is perfectly
coherent and compatible with current knowledge.
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