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Abstract

The sequence for constructing the table of physical quantities and constants is presented. Planck and Stone units are used. A sequence of
physical quantities is established, depending on time and space, to the corresponding powers, as well as a sequence of physical constants.
In all tables, each physical quantity is presented in both Planck units and Stone units. A total of 192 physical quantities are presented, of
which nine are already known, and 121 constants, of which eight are already known.

The proposed table can help classify physical quantities. The list of physical quantities and constants has been expanded.
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1. Introduction

The systematic table of physical quantities and constants has historical roots in chemistry. Taking the systematic nature of Mendeleev's
periodic table [1], [2] as the fundamental principle of the systematicity of the quantities and constants described in physics, an expanded
list of physical quantities that can be used in physics is presented. The systems view of physical quantities and constants describes their
interrelationships.

1.1. History

The fundamental periodic law of nature, discovered by D. I. Mendeleev in 1869, compares the properties of chemical elements and their
atomic masses. [1] [2]

The Table of Limiting Values of Physical Quantities (Physical Constants), which compares the properties of physical quantities and space-
time derivatives, was proposed in 2003. [3]

2014. Systematization of the Values of Fundamental Physical Constants. [4]

2016. Representation of Physical Quantities in Units of Space and Time. [5]

2024. Space-time and energy equivalence in algebraic form is the basis for describing physical quantities and constants in the table. [6]
2025. Equivalences of physical quantities and constants are described in algebraic form, which opens the way to describing these quantities
and constants in a table. [7]

2. Methods

The main methods used are: algebra, analogies, equivalence of space-time and energy [6], and equivalence of physical quantities and
constants. [7]

3. Examples

The table of physical quantities and constants, in which each column (group) of the table consists of a sequence with the base of space to
the corresponding power (the number of factors of space), and the rows of the table define the magnitude of time and the inverse of time
(frequency) to the corresponding power, of which only six are presented here, both for space and for frequency (time), taking into account
the coefficients of their equivalences.

3.1. System of space-frequency

Table 1 presents 36 space-frequency dependencies using Planck quantities as an example: the reciprocal of space. €}, 1 and space ?p , and
also of time t;, and frequency t; 1 This Table 1 contains six columns and six rows: a total of 36 cells in which physical quantities are
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written, six of which (along the diagonal of the table from the smallest value to the largest) represent 6 physical constants: C—lz , % ,1,c,
c? and c3. Here c is the speed of light.

Table 1: Space — Frequency Physical Quantities
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Table 2 is compiled on the basis of Table 1 and presents 30 functional space—frequency (time) dependencies in Planck units. (£, — wp).

(8]

Table 2: Space — Frequency Physical Quantities in Planck Units
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Here h is reduced Planck constant (Dirac constant), G — gravitational constant.
Table 2 presents the physical constants: ciz %, 1, c, c?and c? diagonally from (€52 — t2) to (£3 —t;*), as well as 8 generally accepted

Planck physical quantities [8] in cells: (£, — 1) — Planck length is £, :\/2:[3;, (¢4 —t,°) — Planck area is S, =2 :PZ—G, (€3 —t;°) — Planck

363
volume is V,=¢3= ,hc—f (t, — 1) — Planck time is t,,=\/2:f, (t3 — 1) — Planck time squared is t3 =2—f, (£p — t; 1) — Planck angular fre-
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Table 3 is compiled from Tables 1 and 2 and presents 30 space-frequency relationships in Stoney units. [8] Table 3 presents the physical

.
and (£ — t;z) — Planck acceleration is é=ap =

constants: Clz % 1, ¢, c? and ¢? diagonally from (£52 —t2) to (£3 —t;3), as well as eight generally accepted Stoney physical quantities
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Table 3: Space — Frequency Physical Quantities in Stoney Units
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Here k, is Coulomb constant, e is electron charge.

3.2. Table of mass (space) — frequency

Table 4 in Planck quantities presents 30 mass (space) — frequency dependencies using the example of Planck quantities: mass is
m = kg tp [7, equation (6)], [10, equation (54)] and frequency is t, 1,

Table 4: Mass (Space) — Frequency Physical Quantities in Planck Units
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Here k,yy, is space-mass equivalence coefficient [7], my, is Planck mass, F, is Planck force, E, is Planck energy, cm,, is Planck momentum

and Ly, is Planck power. [8]
Table 4 contains six columns and six rows: a total of 30 cells in which physical quantities are recorded, six of which are along the diagonal

of the table from the smallest value to the maximum: from (k¢p, €y 2_ tﬁ) to (kgmi’f, —ty 3), represent the six physical constants: % rE

3
kom , Planck mass flow rate is Im, =% , F, and L, , as well as 4 generally accepted Planck physical quantities in cells:
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E
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o (kpmt%—t;") —Planck momentum is cm,=

_ . . c1t
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Table 5 is compiled from Table 4 and presents 30 mass (space)—frequency relationships in Stoney units.

Table 5: Mass (Space) — Frequency Physical Quantities n Stoney Units
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Here k., is space-mass equivalence coefficient [7], m; is Stoney mass, F, is Planck force, E is Stoney energy, cmg is Stoney momentum
and Ly is Stoney power [9]. Table 5 contains six columns and six rows, of which there are a total of 30 cells in which physical quantities
are recorded, six of which are along the diagonal of the table from the smallest value to the maximum: from (kg €52 — t2) to (kem 3 —

3
t;3), represent 6 physical constants: % % Kom Tmg=0m, =%, F, and Lg=L,, . This diagonal of constants repeats the diagonal in Table 4

2
in Planck units. Table 5 also contains the four commonly used Stoney physical quantities in cells: (kg €y — tp) — Stoney mass is mg= keGe ,

. . ,k 2 . kee?
(kgmt’g, - t;l) — Stoney impulse is cmg=c eG_e s (k[m{’f, - t;z) — Stoney energy is Eg=c?*mg=c? 2 and (kpmts —t5?) — Stoney mass

G
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3.3. Table of electric charge (space) — frequency

Table 6 presents 30 electric charge (space)—frequency relationships using Planck quantities as an example. This Table 6 contains six col-
umns and six rows: a total of 36 cells, 30 of which contain physical quantities, six of which (along the diagonal of the table from the
smallest value to the largest) represent six physical constants.

Table 6: Electric Charge (Space) — Frequency Physical Quantities in Planck Units
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Table 6 lists physical constants: ’GLke ’GC—; keg . 1o, cl, and c?1, diagonally from (kegtp? — t2) to (kegts — t,°), and also 2 physi-

Al
[

cal quantities are presented: (kpg?p, — tg) electric charge is Q,= %’{’p = \/% [10, equation (7.2)] and (keotp — t, 1) electric current is
e

I,= /GC—; [11, equations (11), (74)]. Table 7 is compiled on the basis of Table 6 and presents 30 electric charge (space)—frequency depend-

encies in Stoney units.

Table 7: Electric Charge (Space) — Frequency Physical Quantities in Stoney Units
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2
Table 7 presents the physical constants: ,Gike ’Gc—ke keg . 1o, clp and c2I, . Diagonally from (keo€s? — t3) to (kegts — t5>), which

corresponds to Table 6, and also presents two generally accepted physical quantities: (kyo€s — t) Stoney electric charge — electron electric

charge is e and (ko fp — t; 1) Planck and Stoney electric current is I,= / % (electric current in natural units) [11, equations (7.0), (74)].

3.4. System of magnetic flux (space)—frequency

Table 8 presents 30 magnetic flux (space)—frequency (time) dependencies using Planck quantities as an example, and is constructed by

analogy with Table 6, taking into account the analogy of the constructions of Tables 1-5, with the equivalence coefficient — magnetic flux—

ke c?
G

space kpp= [11]. This Table 8 contains six columns and six rows: a total of 36 cells in which physical quantities are written, six of

ctk,

which (along the diagonal of the table from the smallest value to the largest) represent 6 physical constants: ,Cl:—ea , J% Jkeo , U, = z

. . . . fhk
[11, equation (80)], cU, and cU, . Table 8 presents a commonly accepted physical quantity — the Planck magnetic flux O,= Te (11,
equation (13)]
Table 8: Physical Quantities: Magnetic Flux (Space) — Frequency in Planck Units
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Table 9 is compiled on the basis of Table 8 and presents 30 magnetic flux (space)—frequency (time) dependencies in Stoney units. Table 9

presents the physical constants: ’CIEEG , E koo, U, = ctke [11, equation (80)], cU, and c2U, . Diagonally from (kpp?s? — t2) to

G
(kpp?3 — t3), which repeats the same diagonal in Table 8. In the cell (kegts — t9) is presented a generally accepted physical quantity —

ke 111, equation (10.1)].

c

Stone's magnetic flux ®;=

Table 9: Physical Quantities: Magnetic Flux (Space) — Frequency in Stoney Units
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3.5. Table of physical quantities

Table 10, constructed on the basis of equivalences of nine physical quantities [7, equation (1)], presents 72 physical constants, of which 15
are known constants. This Table 10, by analogy with Tables 1-9, is compiled with an extension for systems in the form of equivalent
dependencies of the square root of the magnetic moment (space) — frequency (k,,,), electrical capacitance (space) — frequency (k,¢) and

electrical inductance (space) — frequency (k,; ). Given that k [\/m:\/z [7, equation (8.2)], ke¢ =ki [7, equation (9)], k. =% [7, equation
(10)]. In total, nine equivalent physical quantities were considered:

®—-—FE-T-L-m-Q—-+Vvm—-C-1 1)

63 physical constants in Table 10 are equivalence coefficients of physical quantities (1). Table 10 presents 63 constants out of 184 equiv-
alence coefficients (constants) of physical quantities and constants. [7, equations (1) — (10.2)]

Table 10: Physical Quantities Equivalence Table
2
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It should be noted that the equivalences: C = R,T and T = R,L (C —T — L) have the same equivalence coefficient kcr = kr; = R,,
and ko, = R2 or C = R2L . Also equivalences: L — ® — E have an equivalence coefficient k;q = ko =1, , and the equivalence

coefficient k;r = 12, from here L = IZE . Further equivalences L — T — C with a step coefficient Ri and the resulting coefficient RLZ

o 0

for equivalence L — C . Same for E — & — L with coefficients kgqp = ko, = 11 and with the resulting coefficient kg, = 112 for E—L.
o o

For C — Q — E step coefficient is k¢q = kgg = U, , and for equivalence C — E resulting coefficient is kcg = U2 . This coefficient will
be obtained from a sequence of equivalences: C — T — L — ® — E , namely k¢p = ke X kg, X kpo X kop = UZ .

3.6. Periodic table of physical constants

Table 11 presents 49 physical constants, 15 of which are known constants. This Table 11 is compiled based on the constant diagonals (from
the lower left corner to the upper right corner) in Tables 1-9 and takes into account Table 10.

Table 11: Equivalence Coefficient Table

c? 1 < kom qm E, L,
G G G
4 2
¢ L ¢ Keg I, cl, c2l,
Gk, Gk, Gk,
k, c? k k
eG CZeG \/% kgq; UO CUD CZUD
7 J/h 7 eg ed, T, VT
GE c
ke ke ke kgL Ro CRD CZRD
= o &
1 1 1 ke 1 1 c?
k. c2k, ck, R, kot R,
1 2 Gl 1 c c? c3




International Journal of Physical Research 27

From this it is clear that: kyp= ’I;’ﬁ koo=keo kom -
4L

The description of the relationships between constants does not end there. The next step is to describe the equivalences of all eight physical
constants listed here: [7, equation (82.1)]

G—Ry—ko—c—ke—1,— U, —F, @)

Table 12 presents 49 physical constants derived from the eight fundamental physical constants. This table is compiled based on and taking
into account Tables 1-10, taking into account the equivalence of the eight physical constants (4).

Table 12 shows that with the proposed form of recording constants, the most frequently used coefficients are the speed of light ¢ (30
applications), current constant (14 applications), electrical resistance constant (13 applications), Planck force (12 applications), electrical
voltage constant and gravitational constant (9 applications).

Table 12: Physical Constants Equivalence Table
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Table 12 shows the functional relationship between physical constants. [12]

4. Conclusion

The manuscript presents 12 tables, the final two of which, Tables 10 and 12, are compiled based on equations equivalences of physical
quantities and constants [7, equations (1) — (10.2) and (92) — (99)].

The first Tables 1-9 represent the sequence of compilation of Tables 10 and 12 in natural units.

In both cases, the same result was obtained, indicating the correct compilation of Tables 1-9 and the results obtained using them.

Tables 1-9 indicate 192 physical quantities, of which nine are already known, and 121 constants, of which eight are already known.
Therefore, Tables 1-9 have been presented in this manuscript. New physical quantities and constants are only presented as equations based
on the constants.

The Table of Physical Quantities and Constants is a classification of physical quantities and constants that establishes the dependence of
various properties of physical quantities on the constants of time and space to the appropriate powers, and the properties of physical
constants on the speed of light to the appropriate powers, as well as equivalence coefficients of physical quantities. Classifications of
physical quantities from constants, as well as physical constants from other constants, are presented.

The tables provided here allow one to find functional relationships of known physical quantities and constants, and also to establish equiv-
alences of physical constants.

Physical quantities, based on their mutual equivalence, represent a field of physical quantities interacting with each other based on a field
of physical constants.

References

[11 Mendeleev, D. (1869). Correlation of properties with atomic weights of elements. Journal of the Russian Chemical Society 1: pp. 60—77. URL:
https://babel.hathitrust.org/cgi/pt?id=mdp.39015065536586&view=1up&seq=70.

[2] Mendeleev, Dmitri (1869). Versuche eines Systems der Elemente nach ihren Atomgewichten und chemischen Functionen. Journal fiir Praktische
Chemie. 106: 251. URL: https://books.google.ru/books?hl=ru&id=qZBTAAAAcAAJ&q=Mendeleev#v=onepage&q=Mendeleev&=false.

[3] V.N. Sukhanov (2003). Inventive Creativity. 12. The Unity of Nature and the Movement of Space. Folio, Kazan. ISBN: 5949900022. Electronic
version: Nature of Physical Quantities and Phenomena. 1. P. 8. https://doi.org/10.13140/RG.2.2.33727.28329.

[4] PeterJ. Mohr, David B. Newell, Barry N. Taylor (2014). CODATA Recommended Values of the Fundamental Physical Constants. National Institute
of Standards and Technology, Gaithersburg, Maryland 20899-8420, USA. URL: https://arxiv.org/pdf/1507.07956v1.

[5] Kunming Xu (2016). The periodic table of physical quantities by space and time dimensions. Physics Essays 29(4): 546-552. URL: https://www.re-
searchgate.net/publication/311218349 The periodic_table of physical quantities by space and_time dimensions. https://doi.org/10.4006/0836-
1398-29.4.546.

[6] Nikolayevich Sukhanov, V. (2024). Space time energy equivalence. International Journal of Physical Research, 12(1), 10-23.
https://doi.org/10.14419/n7tgaw97.


https://babel.hathitrust.org/cgi/pt?id=mdp.39015065536586&view=1up&seq=70
https://books.google.ru/books?hl=ru&id=qZBTAAAAcAAJ&q=Mendeleev#v=onepage&q=Mendeleev&f=false
https://doi.org/10.14419/xctpkd10
https://arxiv.org/pdf/1507.07956v1
https://www.researchgate.net/publication/311218349_The_periodic_table_of_physical_quantities_by_space_and_time_dimensions
https://www.researchgate.net/publication/311218349_The_periodic_table_of_physical_quantities_by_space_and_time_dimensions
https://doi.org/10.4006/0836-1398-29.4.546
https://doi.org/10.4006/0836-1398-29.4.546
https://doi.org/10.14419/n7tgaw97

28 International Journal of Physical Research

[7] Sukhanov, V. N. (2025). Equivalences of Physical Quantities and Constants. International Journal of Physical Research, 13(2), 14-24.
https://doi.org/10.14419/xctpkd10.

[8] M. Planck (1900). Uber irreversible Strahlungsvorgiinge. Ann. Phys. 4 (1). P. 69—-122. https://doi.org/10.1002/andp.19003060105.

[9] G. Stoney (1881). On The Physical Units of Nature. Phil. Mag. 11, S. 381-391. https://doi.org/10.1080/14786448108627031.

[10] Nikolayevich Sukhanov, V. (2024). Equivalence of electric charge and energy. International Journal of Physical Research, 12(2), 36-44.
https://doi.org/10.14419/bhmxn335.

[11] Nikolayevich Sukhanov, V. (2024). Equivalence of magnetic flux and energy. International Journal of Physical Research, 12(2), 74-89.
https://doi.org/10.14419/cz021356.

[12] V.N. Sukhanov (2026). Physical Quantities and Constants Equivalences Tables. ResearchGate. https://doi.org/10.13140/RG.2.2.31909.67047.


https://doi.org/10.14419/xctpkd10
https://doi.org/10.1002/andp.19003060105
https://doi.org/10.1080/14786448108627031
https://doi.org/10.14419/bhmxn335
https://doi.org/10.14419/cz021356
https://doi.org/10.14419/cz021356

