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Abstract

The principle of equivalence of physical quantities was demonstrated on the equivalences of the basic physical quantities: energy, space,
time, electric charge, magnetic flux, and mass, as well as electrical ones: capacitance and inductance. A series of physical quantities and
equivalences of each of these quantities, as well as the coefficients of these equivalences, are presented.

Sequences of equivalences of physical quantities will expand our understanding of the physics of nature. Equivalences of energy, mass,
space, and other physical quantities indicate equivalences of physical constants.

Equivalences of physical constants allow one constant to be calculated through another, while it is possible to increase the accuracy of
some constants at the expense of others, more accurate ones.

This article pertains to theoretical physics.
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1. Introduction

The article presents 72 equivalences of physical quantities (PhQs). Five of these equivalences are already known. [1, formula (123)]
Based on the deduction of a deductive construction based on the axiomatic method [2] and the known five equivalences of PhQs, a con-
clusion was made about the equivalence of all PhQs. [1]

A picture of the equivalences of PhQs is presented in the form of formulas-sequences of these equivalences, and a sequence of coefficients
of these equivalences, which, in turn, made it possible to describe the equivalences of physical constants (PhCs) with the expression of
some constants through others in the form of sequences of formulas.

1.1. History

1905. Albert Einstein first presented the equivalence of mass and energy. [2]

1921. Wolfgang Pauli presented an extension of Einstein's equivalence (and vice versa) in the form of the equivalence of energy and mass.
(3]

These were the first successful steps towards formulating the equivalence of PhQs.

In 1984, the geometric system of units was introduced. This system of units is based on the equivalence of PhQs. [4]

2003. The nature of PhQs [5] is based on the equivalence of PhQs.

In 2020 was the first example of formulating the equivalence of PhQs was seen. [6]

In 2024, the equivalences of space, time, electric charge, magnetic flux, and energy were formulated. [1] [7] [8]

In the same 2024, the equivalences of all PhQs were preliminarily formulated. [1]

In 2024, the equivalence of PhCs was also established, with the possibility of expressing some constants through others. [7]

2. Methods

Based on the equivalence of all PhQs [1, Equation (123)], here provide a list of these equivalences: @ is magnetic flux, E is energy, T is
time, L is space, m is mass, Q is an electric charge, vm is the square root of the magnetic moment, C is electrical capacity, L is electrical
inductance:

®—FE-T-L-m-Q—-+vm-C- L— Equivalence 1)
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The equivalence of each pair of PhQs has an equivalence coefficient. The series of equivalences of PhQs are presented taking into account
each PhQ given here.

3. Equivalences of PhQs

Here are the formulas for the equivalences of PhQs (1) taking into account the coefficients of these equivalences.

Equivalence of PhQs (1) and energy E , [1, Egs. (65), (68), (69), (109), (114), (117), (118)], [2], [7, Equation (54)], [8, Egs. (22), (53)].
PhQs: G is gravitational constant, ¢ is speed of light in vacuum, k. is Coulomb constant, kg, is magnetic interaction constant [1, Equation
(24.2)], and F, is Planck force [9]:

Tc®  Lc* k 4[c10k ke c* c*
E= dc? 7_:_:mcz, 2 |==vym |[—<=C=—=1 2
G G Q G G3 G Gke @

Or

F3Ro

E=®l,=TcF,= LE,= mc*= QU,= N =CUZ =LI? @.1)

Natural unit of physical quantities are also used here I, , U, and R, as PhCs: I, is electric current, both Planck and Stone (natural unit of
electric current) [1, Eqs (15) and (74)], U, is a natural unit of electrical voltage [1, Equation (80)], R, is a natural unit of electrical resistance
[1, Equation (82)].

And vice versa, from formula (2), for all physical quantities presented here (1):
1) Equivalence of PhQs (1) and magnetic flux @, [1, Egs. (24), (24.1), (51), (52.1), (66), (67), (68)], (2):

,er_ _ ’czke_ Gke _ ke _ 4’k§ _ ’kgcz_ ,cf’
=E c® —Tvake =L ¢ c? _Q?_\/ﬁ CZG_C T_L Gk, (3)

Or
c8 kd)c
*= E\]’%Fp \qu) \/7 \/7 Q__\/_ Gk3 «,kd) (3.1
Or
O=E - =TU,=L% = mS =QR,~/m |22 = CU,R, =L, (3.2)

2) Equivalence of PhQs (1) and time T , [1, Equation (72)], [7, Equation (32.2)], (2), (3):

=FS = LR S S g G"e “lkeG _ pke _p €
T=E Bh L= =0 =+vm = Lke )
Or
FL —plt-oplopml-pl- 1 .
T—Ecp CDUO L- me Qr \/ﬁc ==CR, =L @.1)
3) Equivalence of PhQs (1) and space L, [1, Egs. (67), (70)], [7, Equation (32.1)], [8, Equation (54)], (2), (3), (4):
L:E%:d)’czak =Tc=m%=Q |2 =vm [*5 = Ck,= L= )
Or
L=ES-0®f-Ttc-mSi-q = Vm'|- —Lk (5.1)
c* c* k.d,c2 b ’

Or

CEr e Te=mE =0 Y= -L<

LfEEchUOchfme Qr M@ CcRo=L o (5.2)
4) Equivalence of PhQs (1) and mass m , [1, Egs. (49), (69)], [3], (2), (3), (4), (5):

—o e plopl o [kt _ pkeS® _ 1 B
m=® 2 EC2 TG LG Q\E \m 3 c - Lke ©6)
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m=<[>—‘;=T—"=L—"= —;’=«/m o —C us_ =L=2
c c cG

c c? c2 c?

5) Equivalence of PhQs (1) and electric charge Q , [1, Equation (73)] [8, Equation (23)] (2), (3), (4), (5), (6):

0= [ _ [Fp Fy 4’5 2 [ke _ Fyct
Fy ke \/7 \/l; Vm C\/; L K3

Or

k¢c 4lky kq) c?
\’F cz =T k¢' \/_\/7 \’kd)

Or

Io

oLt plopalor = -1k
chbR—ofEUofmUo TI, L =vVm |2 =CU, L

6) Equivalence of PhQs (1) and square root of magnetic moment v/m, [1, Equation (109)], (2), (3), (4), (5), (6), (7):

4[GcZ  _af c? 4|F,c® 4 |F,c? 4 G3 4[c?k 4 4| cl4
Vm=90 —=E =T P =] | Z—=m =Q =C Csz k§=L =
K3 ke Fy ke ke ke 2 Fp kS G

Or

_4k_g>_4k_¢_44 14 _4k¢63_4£_4c12_45
\/ﬁ—tb\/;—E ’FPS—T lc E, ky=LF, ky=m |=5-=0 ¢ kéc—L k3
Or

2 G3 F, c5 R, 6 2
Vm=0o /USRU—E4/R0611—T4/ ’;: =L/T, =m |==Q j—o=c,/UoR,,c2=LRio\/E

7) Equivalence of PhQs (1) and electrical capacity C [1, Egs. (115), (116)], (2), (3), (4), (5), (6), (7), (8):

—TE_F S —p |- nm
CL—efT Ero c1>/czkg

Or

-ym* LS

k3 Ea k2

=0

kc“

1 1 1 1 c? 1 1 1
C=L—=T—=FE—==00 = m—==0—=vVm——=L—
CR, R, U2 Ro Uy U2 Q U, ¢/R, Uy R2

8) Equivalence of PhQs (1) and electrical inductance L [1, Egs. (118), (119), (120)], (2), (3), (4), (5), (6), (7), (8), (9):

er er ke ke ke 4 (kS G ke
= =L =mZe =vm =
c? me Fc4 cl4 c2
Or
1 1 c 1 c2
L=® =F =T =L=—=m *Q =vm =CZ
Fp kg Fp ky kg kg Fp k¢ kg kd)
Or
1 1 R
L=bd-=E==TR,=L-—2=m—= =+m = CR?
I 12 o c 12 c21 o

4. Equivalence coefficients of PhQs

The equivalences of PhQs given here are accompanied by the coefficients of these equivalences:
1) Magnetic flux equivalence coefficients @ and energy E , Egs. (2) and (2.1):

k
kq;E: Cz\/g = IO

(6.1)

O

(7.1)

(7.2)

®)

(8.1)

(8.2)

(€

©.1)

(10)

(10.1)

(10.2)

(11)
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2) Time equivalence coefficients T and energy E', Egs. (2) and (2.1):
CS
kTE:? :CFp (12)
3) Space equivalence coefficients L and energy E , Egs. (2) and (2.1):
C4
kig= e 1o (13)
4) Mass equivalence coefficients m and energy E , Egs. (2) and (2.1):
ke = c? (14)
5) Electric charge equivalence coefficients Q and energy E , Egs. (2) and (2.1):
ke
kop= cz\/; =U, (15)
6) Equivalence coefficients of square root of magnetic moment v/m and energy E , Eqs. (2) and (2.1):
4[c10k, +|F3R,
ke e (16)
7) Electrical capacity equivalence coefficients C and energy E , Egs. (2) and (2.1):
ke c*
kep==5—=Us (17)
8) Electrical inductance equivalence coefficients L and energy E , Egs. (2) and (2.1):
6
kig= Gc_ke =15 (18)
9) Energy equivalence coefficients E and magnetic flux @, Egs. (3), (3.1) and (3.2):
_ ke _ [ _1
kpo= |2 = /—,%Fp - (19)
10) Time equivalence coefficients T and magnetic flux @, Egs. (3), (3.1) and (3.2):
6
kro=\F, ko = /k;—c =U, (20)
11) Space equivalence coefficients L and magnetic flux @, Egs. (3), (3.1) and (3.2):
2 F U,
e @
12) Mass equivalence coefficients m and magnetic flux @, Egs. (3), (3.1) and (3.2):
’er G _c?
kmCD: c2 :\/k:tb = 1_0 (22)
13) Electric charge equivalence coefficients Q and magnetic flux ®, Egs. (3), (3.1) and (3.2):
ke
qu,:?:é:Ro (23)
14) Equivalence coefficients of square root of magnetic moment v/m and magnetic flux ® , Egs. (3), (3.1) and (3.2):
4 k3 c* Ro Uy
kimo=\ze =\or \ & oo
15) Electrical capacity equivalence coefficients C and magnetic flux @, Egs. (3), (3.1) u (3.2):
k3 c? 8 U2
keo= "5~ = ’ki? = (25)

16) Electrical inductance equivalence coefficients L and magnetic flux @, Egs. (3), (3.1) and (3.2):
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c6 kq, c*
kio=|—= =]
LD Gk, G o

17) Energy equivalence coefficients E and time T, Egs. (4) and (4.1):

G 1
kpn=S =1
ET™ s CFy

18) Magnetic flux equivalence coefficients ® and time T , Eqs. (4) and (4.1):

1 1
[ -1
T IR ke Up

19) Space equivalence coefficients L and time T, Egs. (4) and (4.1):

1
k==
LT=

20) Mass equivalence coefficients m and time T, Egs. (4) and (4.1):

Wl
'c:hq|“

ka

21) Electric charge equivalence coefficients Q and time T, Egs. (4) and (4.1):

Gke
56

1
kor= =

(26)

@7

(28)

29

(30)

G

22) Equivalence coefficients of square root of magnetic moment v/m and time T, Eqs. (4) and (4.1):

o [k _ 1
VmT ([0 T ¢ T,

23) Electrical capacity equivalence coefficients C and time T , Egs. (4) and (4.1):

7k€7
ker===Ro

24) Electrical inductance equivalence coefficients L and time T, Egs. (4) and (4.1):

1
Ro

kyr= kie =
25) Energy equivalence coefficients E and space , Egs. (5), (5,1) and (5.2):

kg=

%o
't?’l"‘

26) Magnetic flux equivalence coefficients @ and space L, Egs. (5), (5,1) and (5.2):

G c
kg = |— =<
L ke U,

27) Time equivalence coefficients T and space L, Egs. (5), (5,1) and (5.2):

(32)

(33)

(34)

(3%)

(36)

(37

(3%

(39

(40)
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31) Electrical capacity equivalence coefficients C and space, Egs. (5), (5,1) and (5.2):
kCL = ke = CRO

32) Electrical inductance equivalence coefficients L and space L, Egs. (5), (5,1) and (5.2):

33) Magnetic flux equivalence coefficients ® and mass m, Egs. (6) and (6.1):

k I
koo = |[-2 =2
dm G c2

34) Energy equivalence coefficients E and mass m, Egs. (6) and (6.1):

37) Electric charge equivalence coefficients Q and mass m, Egs. (6) and (6.1):

ke _ U
Kom=.|=2==2

G 2

38) Equivalence coefficients of the square root of the magnetic moment v/m and mass m , Egs. (6) and (6.1):

k _4c?k, | U,
Vmm™= g3 \cc

39) Electrical capacity equivalence coefficients C and mass m, Egs. (6) and (6.1):

ko —Kec® _US
cm G c2

40) Electrical inductance equivalence coefficients L and mass m, Egs. (6) and (6.1):

ki, =-L2==2
Lm ke c2

41) Magnetic flux equivalence coefficients @ and electric charge Q , Egs. (7), (7.1) and (7.2):

c kq) 1
chQ:k_: ==

e c Ro

42) Energy equivalence coefficients E and electric charge Q , Egs. (7), (7.1) and (7.2):

o= [ [ _1_ G
EQ \[Fke [Fpc? U, ke c*

43) Mass equivalence coefficients m and electric charge Q , Egs. (7), (7.1) and (7.2):

ko= &= koG _ c?
mQ Ke c? U,

44) Time equivalence coefficients T and electric charge Q , Egs. (7), (7.1) and (7.2):

F, c?
kTQ: z;e :1/k¢, Fp = 10

45) Space equivalence coefficients L and electric charge Q , Egs. (7), (7.1) and (7.2):

(41)

(42)

(43)

(44)

(45)

(46)

47

(48)

49)

(50)

(1)

(52)

(53)

(54)
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Ky n= B o_ deCZ_Io
Lk, G c

46) Equivalence coefficients of square root of magnetic moment v/m and electric charge Q , Egs. (7), (7.1) and (7.2):

k _afc? _4alky I,
VmQ T \[Gk, NG A2

47) Electrical capacity equivalence coefficients C and electric charge Q , Egs. (7), (7.1) and (7.2):

ctk, ,cﬁ
kcqz GE: 1%7:110

48) Electrical inductance equivalence coefficients L and electric charge @ , Egs. (7), (7.1) and (7.2):

o= Fyct kécz_Io
Le k2 G R,

49) Magnetic flux equivalence coefficients @ and the square root of the magnetic moment v/m , Eqs. (8), (8.1) and (8.2):

k 4G c? 4k$ c?
N = PN A

50) Energy equivalence coefficients E and the square root of the magnetic moment vm , Egs. (8), (8.1) and (8.2):

k 4| ¢ _a|ky 4| G3
EVm ke Fp3 Fp3 R, c1t

51) Time equivalence coefficients T and the square root of the magnetic moment vm , Egs. (8), (8.1) and (8.2):

4|Fyc® 4 4|E, c®
= = e =

52) Space equivalence coefficients L and the square root of the magnetic moment v/m , Egs. (8), (8.1) and (8.2):

kL\/H=4}FI;(:Z =k ks :\/E

53) Mass equivalence coefficients m and the square root of the magnetic moment v/m , Egs. (8), (8.1) and (8.2):

k _4| G _+|kyG® _ Ry c®
mym ke c? ct U3

54) Electric charge equivalence coefficients Q and the square root of the magnetic moment vm , Egs. (8), (8.1) and (8.2):

k _4|c?ke _4|G _ |c*
ovm™ |7F, Ky o

55) Electrical capacity equivalence coefficients C and the square root of the magnetic moment v/m , Egs. (8), (8.1) and (8.2):

4 c12
keym= /CZF,, kS :4/;(;(; =JU,R,C?

56) Electrical inductance equivalence coefficients L and the square root of the magnetic moment vm , Eqgs. (8), (8.1) and (8.2):

_4alc a5, _ €yl
kym= ’kg_c = ’kq) P R
57) Space equivalence coefficients L and electrical capacity C, Eqs. (9) and (9.1):

1
Ky r=—
Lc ke CR,

58) Time equivalence coefficients T and electrical capacity C, Egs. (9) and (9.1):

kTC

&=

£
ke

(55)

(56)

(57

(5%

(59)

(60)

(61)

(62)

(63)

(64)

(65)

(66)

(67)

(68)



International Journal of Physical Research 21

59) Energy equivalence coefficients E and electrical capacity C, Eqgs. (9) and (9.1):

G 1
kec=m =02 (69)

60) Magnetic flux equivalence coefficients @ and electrical capacity C , Egs. (9) and (9.1):

[ 1
koc= 2k R, U, (70)

61) Mass equivalence coefficients m and electrical capacity C , Egs. (9) and (9.1):

k= = o3 G

9}
-

koc= e =, (72)

63) Equivalence coefficients of the square root of the magnetic moment v/m and electrical capacity C , Egs. (9) and (9.1):

4 G 1
k= /kgcé = (73)

64) Electrical inductance equivalence coefficients L and electrical capacity C, Egs. (9) and (9.1):

c? 1

kpc= 2R (74)

65) Magnetic flux equivalence coefficients @ and electrical inductance L, Egs. (10), (10.1) and (10.2):

_ ’er_ 11
kL= 6 _W’Fpkq) I (75

66) Energy equivalence coefficients E and electrical inductance L, Egs. (10), (10.1) and (10.2):

Gk,
kgL= =2 (76)

o Fky 2
67) Time equivalence coefficients T and electrical inductance L, Egs. (10), (10.1) and (10.2):

krp="—=-—=R, )

68) Space equivalence coefficients L and electrical inductance L, Egs. (10), (10.1) and (10.2):

k 1 R,
k==t )

69) Mass equivalence coefficients m and electrical inductance L, Egs. (10), (10.1) and (10.2):

ke G c?
S g (79)

15

kmL

70) Electric charge equivalence coefficients Q and electrical inductance L, Eqs. (10), (10.1) and (10.2):

- ”‘_3: 2 _Ro
kot Fpct \Fpky® 1o (80)

71) Equivalence coefficients of the square root of the magnetic moment v/m and electrical inductance L, Egs. (10), (10.1) and (10.2):

4lk3 G 1 R2
kmi/ﬁ =“/Fp k; =1z A (81)

72) Electrical capacity equivalence coefficients C and electrical inductance L, Egs. (10), (10.1) and (10.2):

ko= = & = g2 (82)

Here, 72 equivalence coefficients of PhQs are presented in the form of 174 types of recording of these coefficients.
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Equivalence constants of PhQs consist of known PhCs:

¢—ke—ko—Fy—G—1I,—U,— Ry — PhCs (82.1)

S. Prospects

5.1. Increase and decrease of PhQs

There is a known analogy in the change of four PhQs: space x , time T , energy E and mass m . [7]
1) Time dilation. Between time AT’ and time AT in rest frame: [10] [11]

AT' = yAT (83)

Here y is the Lorentz factor. [11] [12]
2) Length contraction. Between the length Ax’ of an object and the rest length Ax of the same object: [13] [14]

1A%

Ax (84)
3) Relativistic mass. The relativistic mass m of a moving object depends on the rest mass m,, : [15] [16]

m=ym, (85)
4) Relativistic energy. Formulas: total energy E , [17] [18]

E = mc? = ym,c? (86)
Relativistic kinetic energy Ej, :

Ex = (y — Dm,c? 87

This means that by analogy with mass equivalences m , energy E , time T and space L we can observe similar equivalences between all
these physical quantities, Egs. (1): [7]

T — L —m — E — Equivalences (88)
Hence, based on the equivalence (1) of all PhQs [1], all PhQs increase or decrease as they tend toward the limiting quantities of the speed
of light, the Planck force (for example: in a gravitational field [19] [20]), and other limiting quantities of PhQs. In this case, all PhQs by
Yy either increase or decrease:

1) Decreasing PhQs: L, f, 1. (39)
2) Increasing PhQs: T, m, E . (89.1)

Here f istemporal frequency, A is wavelength.
Taking into account the equivalence coefficients of PhQs, Egs. (2) — (82), we expand the list of increasing and decreasing PhQs:

1) Decreasing (with increasing 1) PhQs: L, G, U®P, R, L, m. (90)
2) Increasing (with increasing A ) PhQs: T, C, m, E, Q. (90.1)
In this case, the PhQ of the electric current / can remain unchanged (constant) with an increase in y .

5.2. Example: equivalence of the magnetic moment and mass of the planet Earth

Magnetic moment of planet Earth mg is known. [21]
The mass of the planet Earth mg is known. [22]
Mass m equivalent to the magnetic moment of the Earth mg, (6):

4 [c2k,

m =g | a

Equivalence of mg—m is significantly exceeds mg .

5.3. Equivalence of PhCs

Equivalence coefficients of PhQ Egs. (11) - (82) reveal the equivalence of PhCs (82.1). Equivalence coefficients of PhCs kgq for conditions

aty=1u % =1, matter: kg,=1.
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Therefore, from equations (11) — (82) we have:
1) Equivalence of PhCs (82.1) and the speed of light c :

a|GIZ _, +|GUZ 11|F3R,G® ¢ 7 6 > kg 8 o 12 3 G ke ke

c=" |2 1 gy =* Ve 1 B R Gk 2=/ ChgUR=U, |2 =Roky="|RZ U2 G I =R,U, | & =Ko =y, [k

ko D ke ke e’o ®Yo o F, ot® o Yo @ To%o k3 "R, '© F,
v [ _efeE AP Bt o o[ e [CRE g s 9
F, ke F3 RZ RZk, U,R, R: I\ PO REF, K R, @ e o'o ©2)

2) Equivalence of PhCs (82.1) and Coulomb constant k. :
GUZ _FJRoG®_ ¢S U2 3[R2GUZ_ ,F US _USG® c®R, c®F, 3[UZRZc?_5|cl%R: 3|GRZUZ_3|REF,c* cU

ke = R [ e e TN e keRE (93)
c cit Gl Fp c 15 c¢*FyR; R5c G*F; 15 Fy GI§ c 15 Iy

3) Equivalence of PhCs (82.1) and magnetic interaction constant kg, :

k 123G 13 Cc*Fy 3| 8 ¢ c¢® 312G _3|Fpc* G*F} R3c' s|c*1Z 3|c?1Z k, c? (94)
¢ e Fp U2 GR2U2 R, GU? R2c? RZUZ R,ct  UgG3 R§ Fy FyR3 R ke

4) Equivalence of PhCs (82.1) and gravitational constant G :

ctkey c* c*k, S ke  c® _k3c? Kk3c®1Z k3 c?RZ 3 |koRyc't 3|k, RZc* c8 clOR: °
G = 2 = = 2 = 2 = 3 = 2 = 2572 = 4 = 2 = 3 = 6 = 3 2 p2 = 572 = (95)
12 F, UZ kel? \|[F3R, koUZ RZUZ U 12 3 S KSUZRZ  kSIZ Ugl,

5) Equivalence of PhCs (82.1) and Planck force Fj, :

Y |cTke 12 _UE _ kel? I3k} k3 UZREZ _UZR3c: _ c*1Z 212 U, (96)

C
L Ry G? kg ke c2 c* R2 c* k3 R kS kI RZ c

6) Equivalence of PhCs (82.1) and the natural unit of electric current I, :

[ = ctky _ | c8 =\/k—=ﬁ= USG _ 2Py _ [Fpc*R3 _ |REk§c? _ [k FpRy _ |c1°RE _ |Fpkg R ©7)
0 G Gk, ¢ TR, K32 k, K2 G c* kS G c?

7) Equivalence of PhCs (82.1) and the natural unit of electrical voltage U, :

U.= c“ke:ﬂ: c6 IR = 2R _ |k3c?_ c®  4(12k3c? ai2c®  [k3c?  [Fpc* 6|k,c'*R2 6|koclRZ [Fy k3 98)
o G pre \Jkyc 000 kg GRZ | GR2K} G Gk} \ GRZ kIR G3 ke G3 RZ c?

8) Equivalence of PhCs (82.1) and the natural unit of electrical resistance R, :

R o=Clke_c ke Uo_ fkic? | ¢ _ [GI§ _ |kic?_ [Fpc' GF GkeF}  |GU5_ |GOkoUS_ |Fpkd_ [I5c® _ [kils_
O FG ky ¢ I GU2 Gk3 U2 | k§ c? GU2 k3 UZ cky 13 clk, c1e U3 c2 A|Fpk§ | Fpc*
CafctiE 4 [k3GIZ ke 99
VR A ke ©9)

ko ®

In all formulas (92) — (99), the equivalence coefficient kg (82.1) is absent, since kg,=1, and the equivalence coefficients of PhCs are the
(other) constants themselves.

5.4. Future research work

If one of the most imprecise physical constants is the gravitational constant G [23], Then, to increase the accuracy of determining physical
constants using Egs. (93) — (99), formulas without G should be selected. Since any value of G from formula (95) has greater accuracy than
the known G . For example:

4 6 5
c
G==—=

ct ke c®
Fy U2 kel2 Uol,

c

(100)

This picture of accuracy will change when the accuracy ratios among the known PhCs change.

Our traditional perception of PhQs is based on experience acquired mainly in terrestrial conditions. Therefore, going beyond experiments
on planet Earth, we discover discrepancies between natural phenomena and our ideas. Equivalence of PhQs will allow us to describe these
discrepancies and take a step towards explaining “dark energy”, “dark matter,” and the Olbers paradox.
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6. Conclusion

The proposed equivalences of PhQs are deduced deductively, and we can observe them in all areas of physics and astrophysics. Examples
of such observations include the increase and decrease of physical quantities: space, time, energy, and mass. Observation of known prin-
ciples of physics at limiting values: the speed of light, the Planck force lead to the discovery of the proposed equivalences. Equivalence of
PhQs is the principle according to which all PhQs are equivalent to each other (1): ® — E — T— L— m — Q —v'm — C— L — Equivalences.
The description of equivalences of PhQs and the coefficients of these equivalences provides a clarification of the principles of physics and
astrophysics. The equivalence coefficients from the proposed principle consist of known PhCs (82.1). This indicates that PhCs and equiv-
alences of PhQs are a consequence of each other. PhCs form a single physical field.

One of the subsequent steps in describing these equivalences is their experimental confirmation.
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