Translated from Russian, source - Scientific forum: Technical and physical-mathematical sciences:
a collection of articles based on the materials of the LXIX International scientific and practical
conference - Ne 1 (69). — Moscow.: Publishing house "International Center for Science and
Education", 2024. — 90 p. ISSN 2541-8394
https://nauchforum.ru/files/2024 01 11 teh/1%2869%29.pdf

ABOUT THE PLANCK LT SYSTEM OF UNITS
«O0 IJIAHKOBCKOIi LT CUCTEME EJJMHUIL»

Konstantin Nikonenko
Russia, Moscow

«Huxonenko Koncranrun Jleonnaosuu
P®. . MockBay

Abstract: The article presents the Planck LT system of units, formed on the basis of
the dimensions of physical quantities of the kinematic system of units by R.O. di
Bartini. The values of units of measurement, basic constants, conversion coefficients
in relation to the International ST and Gaussian system are given, ensuring the transfer
of initial data and calculation results between these systems of units without loss of

calculation accuracy.
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Introduction.

The two most common systems of units in use today are the International
System of Units (hereinafter SI) and the Gaussian System (hereinafter G). These
systems of units have the same dimension of mechanical units, but differ in the
dimension of electromagnetic units and, accordingly, a number of coupling equations.

The system of Planck units is not widely used, however, like other natural
systems of units, it is used with great success in theoretical physics, since in it the
equations are significantly simplified, their writing is freed from unnecessary

coefficients.
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The kinematic system of units proposed by R.O. di Bartini [2] is based only on
two dimensions: spatial extension L and duration in time T. According to [2], units of
length and units of time are quantized.

The article presented to your attention presents the Planck LT system of units,
formed on the basis of the dimension of the kinematic system of units by R.O. di
Bartini, provided that the quanta of length and duration in time are, respectively,
Planck length € and Planck time tp, and its relationship with the International ST and
Gaussian system. Unlike [2], time is one-dimensional in the proposed system of units.

In the following, we use traditional designations of physical quantities, which,
to avoid confusion, we mark with the upper index SI — for the international system of
units, G — for the Gaussian system, LT — for the kinematic system of units (according
to R.O. di Bartini) and PLT — for the Planck LT system of units, PLTSI — for the
identical SI system PLT and PLTG for an identical G PLT system.

1. The PLT system of units is the Planck interpretation of the kinematic system
of units R.O. di Bartini.

According to [2, 4], the dimension of mass in the LT system has the form
L3 -T72 ie.Planck mass M5T = £3 -t;2? = £p - ¢?, where £p — is the Planck length,
tp = ¥p/c — is the Planck time. According to [2] the Planck charge also has a
dimension L3 - T2, respectively g57 = £3 - t5% = £p - ¢2.

The dimension of the force in the LT [2] system has the form L* - T™%, i.e. the
Planck force FiT = c*.

The law of universal gravitation (hereinafter, the coupling equations and the

ratio of constants are given in accordance with [10]) for single Planck quantities will
take the form

MLT - AT p- 2

=Gl = Gif -t @

FLT = GLT .
P tp

that is, the equality holds only under the condition that Newton's gravitational
constant for the LT system G&T = 1.

Coulomb's law for Planck quantities will take the form
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that is, equality is satisfied only if the Coulomb constant for the system LT
KET =1,
Planck current is a current carrying one Planck charge in one Planck time —i.e.
Ig" = qp"/tp = .
Equivalent definition: Planck current is a direct current which, flowing in two
straight parallel conductors of infinite length, located in a vacuum at a distance of the
Planck length from each other, will create between these conductors a force equal to

the Planck force for each section of the Planck length, respectively:

{P . '€P K ‘ep ' tpz H €P . th
Thus, equality holds only under the condition that the Ampere constant
kT =1/c?.

2. Conversion coefficients between units of the PLT system and units of the

Gauss and SI system

To carry out further transformations, we will determine the coefficients for
converting the values of mass and electric charges between the PLT system and the G
and SI systems.

In SI, as well as G, the Planck mass and Planck length have values:

fl'C GNh
Mp = q u fp = 3 (4)

That is, Newton's gravitational constant and Planck's mass have, respectively,

values:

(5)

A conversion factor is a ratio between different units of measurement that

define the same physical quantity, i.e., by definition, it must have an exact value.



The conversion factor K| ,ﬁz_“ (as well as K ,\L,,IT,_G) there is a ratio of identical

values of the Planck mass expressed in units of spatial extent and duration in time to
the value in units of mass of the corresponding system of units:

PLT—SI {)gl . CSIZ fglz . CSI3

LT-SI __ P
KMP - Mgl - hSI - S (6)
cSI .{)gl
e MﬁT 26 . C62 gGZ ) CG3
cG - 05

The Planck charge in SI and G are defined in different ways and have a value,

respectively:
SI
qp' =€ Ja M qp =+ h¢-cC (8)

The conversion factor K;7 =% and K]" € is the ratio of identical quantities

(Planck charge) expressed in units of spatial extent and duration in time to its value in
units of charge of the corresponding system of units (let's call this value the constant
of electric charge):
gkt sl cSI? Va - ¢3! cSI?

ST — "SI = oSI C))
dp /

Va
2

gir-o -4 _ (10)

q qS VARG -cG

Now let's rewrite the equations (1), (2), (3) after the conversion in general form

LT-SI _
K, =

using conversion coefficients for SI and G, respectively:

To calculate the gravitational constant:

In SI:
MET  MAT
LT IT—SI  77LT—SI
FP _ GS[ ) KMP KMP
LT-SI — N 512
Ky 14
SI , aqSI
FSI _ GSI . MP MP
p — YN 2
gSI



hSI hSI
cSI. pSI _ g8 .glgl ST ggl oS
_gglz N {1.512
Therefore
{)512 _CSI3
Gyl =L —— s = Kify ™ (11)
In G:
MET  MgT
IT-G  17LT—G
FlgT B Gﬁ .KMP KMP
LT—G 2
Kyp 5
G . G
Fg = gg - e M
N sz
P
hC hC
CG.hG_GG.glGJ.CG fg'CG
gGZ N 862
P P
Therefore
2 3
25" - c© _
6§ =T = Kip ¢ (12)

To calculate the Coulomb constant:

LT ., ,LT
FLT _ kLT . qdp qp
p — tcC

2
tp
In SI:
LT LT
dp . _4p
FLT KLT—SI KLT—SI
P LT . 4 q
L —
LT—SI c 72
K, 3153
SI . . SI
SI SI qP qP
FP = kC ’ 2
{)SI
P
oSl oS!
SI . 1SI =
c>' - h _kSI.\/a Ja
= k? >
SI2 SI
€P £P



Therefore

ki = = S (13)
And, accordingly,

e e
4.7l-.a.CSI.hSI Z.a.CSI.hSI

If the reverse transformation is performed, then the dielectric constant of the

gl =

(14)

vacuum for the PLTSI coupling equations will get the value:

ePLTSI = 1 /4,

InG
a
LT—-G 7LT—G
FlgT — g . Kq Kq
LT—-G 2
K, glgl
c_.c 45 ap
Fp = kC ) 2
fG
P
cC-n¢ o VhE-cC VG -cC . AG- (O
2 = ke G2 =k
Therefore
ké =1
Thus, there are relations:
2
2 2 —fg Ta
g (K aecspst o (&) \VRe o
ke = LT-SI 2 and k¢ = IT-G 2 ;=1 (15)
Ky es! Ky 257 - 6
7G

In other words, the Coulomb constant for any system of units is equal to the
ratio of the square of the conversion factor electric charge to the conversion factor
mass, i.e. the ratio of square of the constant of electric charge to the Newton's

gravitational constant.



Thus, there i1s a mechanism for the exact ratio of the units of the mentioned
systems of units. The only obstacle to performing accurate calculations is the
accuracy of determining the Planck length, limited by the experimentally determined

value and accuracy of Newton's gravitational constant

Moreover, the latest experimental definitions of G, give a discrepancy of up to
0.05% of its value. This indicates that there may be undetected systematic errors in
various existing methods. Thus, in [14] it is reported that the achieved result of
measuring Gy represents two variants, each of which individually has twice the best
relative standard uncertainty, but the value of these results lie on the opposite
boundaries of the standard deviation of the recommended CADATA value. In
addition, based on data obtained from 1985 to 1996 In [3], rhythmic changes in the
measurement results of Gy were reliably revealed. Thus, as the authors of this article
believe: "It is reasonable to assume that this analysis does not reveal a change in the
magnitude of a physical constant - the gravitational constant, but the effect of some
factors unaccounted for by researchers that directly or indirectly affect the
measurement results," i.e. experimental methods for determining this constant to
clarify the value of the Planck length at the present stage are unpromising.

However, in [6] an approach is proposed to refine the Planck length by creating
a field of Planck length values using coupling equations [10] and recommended [11]
values of physical constants defined as accurate or with significantly greater accuracy
than Gy, taking into account the limits of the standard uncertainty of these values.
The array of obtained values was processed in accordance with the order of
estimation of the standard uncertainty of type A [1]. In addition, a recursive
calculation algorithm was used. As a result, the value

£31 = 1.61625513959960- 10735 - m
with standard uncertainty u(€3)) = 2.1-10748-m

and relative standard uncertaint y u,(#3/) = 1.3 - 10713,



Similarly, the value of the fine structure constant has been clarified
a = 7.29735256928761500- 1073

with standard uncertainty u(a) = 1.3 10726

and the relative standard uncertainty u,(a) = 1.8 - 10724,

These values used for further calculations in this article.

3. Clarification of conversion coefficients between the values of SI and G units

In the ratio of SI and G units, the dimensionless value of the speed of light
c® = 29979245800 - cm/s is included as a coefficient. For the most accurate transfer
of source data or calculation results from one system of units to another, it is important
that this ratio has the most accurate value. However, the ratio of the Planck charge in

franklins to the Planck charge in coulombs already shows a noticeable difference

kT2 5 T 99700458 100 - FF
7 10 ecm C C
qg hG - cG

Fr
<7 = < = 2.9979245808180313 - 10° - — (16)
dp (e_) ¢
Va
To eliminate this difference and use the existing coefficients for converting the
values of electromagnetic quantities between SI and G (as for other systems of units of
the SGC family) with maximum accuracy, it is necessary and sufficiently to establish

the fundamental constant of the elementary charge in SI in the value:

a- ho
epoe = 10 .C =1.6021766344371795-10"°-C  (17)
cé-cm-gm

Which is only a refinement of the value of the fundamental constant of the

elementary charge setin Sl e = 1.602176634 - 10712 - C.

However, such a change in SI is problematic in the foreseeable future, therefore,

G
for conversion coefficients Ks! between the values of G and SI associated with

electromagnetic quantities, in order to ensure the highest possible accuracy, it is

advisable to use the correction factor of the electric charge K,, (in accordance with the


https://en.wikipedia.org/wiki/Statcoulomb
https://en.wikipedia.org/wiki/Statcoulomb
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degree of the basic electrical unit in SI (A - ampere), which is included in the value of

the translated value):

K,, = —ede _ 10 aht 1.000000000272866 18
Ae ™ "SI T oS IcGoem-gm (18)

The value K,, can be assumed to be accurate, since the standard uncertainty for
it is calculated taking into account the value of the fine structure constant [6], as the

combined standard uncertainty [1] according to the formula

N 2

w0) = [y (52) ut (19)

i=1
It matters u.(K,,) = 1.2+ 1072,
It should be noted that it is precisely when applying K,, that the Coulomb
constantk . acquires a theoretically precisely defined value for SI [9]:
a-cSt- st 1

(K, - €57)2 = (K, - €57)2
5 - oS- BT

SI _
ket =

4 -1

¢S5\
=10_7'< — ) -m3-kg-sec™* A% =

= 8.9875517873681764 - 10° - m3 - kg - sec™® - A™2 (20)
That is, the anomaly in SI units is not related to experimental errors in
determining one of the fundamental proportionality constants &, as stated in [12], but

to the value of the elementary charge in SI, chosen as the exact one.

4. Values of units of measurement, constants and their ratios in systems of units

SI, G, PLT, PLTSI u PLTG

Based on the above results and the formula for calculating the standard
uncertainty of the calculated data, the Appendix on Units and Dimensions [12] and the
dimension of physical quantities in the LT system [2], Table 1 is formed, which shows
the values of the basic units of measurement, basic constants, proportionality

coefficients of the coupling equations and their ratios for the five considered systems
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of units (SI, PLTSI, PLT, PLTG and G). Calculations were performed using
Mathcad 15.

For comparison, Table 1 also shows the values of physical constants and Planck
quantities according to SI and CODATE recommendations [11], as well as an estimate
of the difference between the recommended CODATE value, indicated in the table as
(A)g, and the calculated value, indicated in the table as A percentage of the standard

uncertainty of the corresponding value
(i)(OT;OA- 100%
In addition, for clarity, the results of converting the corresponding calculated
values from SI to G and G to SI are presented (Table 1 indicates (A);).
Table 1
The values of the basic units of measurement, the basic constants, the proportionality
coefficients of the coupling equations and their ratios for the five considered systems

of units (SI, PLTSI, PLT, PLTG and G)

G
c KSI
Name |2 SI, PLTSI G,PLTG -
KPLTSI
Second (s)
9192631770
1ls=— 1"
AVCZ
(according to [5])
2 1s = 1.8548584976148537 - 10*3 - t,,
S |q (51, = (t§), = 5:391247(60) - 10~** - 5
.E (according to [11])
t3! = t§ = 5.39124683249904(70) - 10~** - s
(according to [6])
(t ) -100% = 0.28%
u(t 51)0 .
us c = 299792458 -m-s~!
3¢ (according to [5]) £ | S
=23 | _ cl =¢5/t§ = S
2D S Y=/t = 299792458 - m - 571 29979245866 Cem 571 "
Q.=
= CPLT = 0, tp1
o s Meter . glg
E5E—-|L 1m = (c/299792458) - s Cmcfltfgf;e_rm °No|
5 o (according to [5]) N —
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G
c K3T
Name (%’ SI,PLTSI G,PLTG PLTG
KPITSI
1m = 6.187141964775024 - 1cm = 6.187141964775024 -
1034"€P 1032"€P
(¢3'), = 1.616255(18) - 107 - m (¢8), = 1.616255(18) -
(according to [11]) 10733 - cm
SI _ .
¢ = 1'6161205_53%32:9960(21) £% = 1.61625513959960(21) -
’ -33
(according to (6)) 107 cm
(5, — ¢
——-100% = 0.78%
u(#3)o ’ ’
tp
(e9o =+(@)yo-h-c =
' 3
(according to [5]) (cmi . gm% . S—l)
(according to the initial data [11])
a- hG ~
€carc = 10 G C= LL"|U
) ch-cm-gm . | g
f;fi = 1.6021766344371795-1071°-C . |:
© G O |
2 st G 10-cm-C e6. =Sl . K C_ii: ’
+— — 0 - - 1 Ae 2
3 1T R G5 Fr 10 em C 5
> e e = 4. :
- = 1.60217663400000000- 10719 C 4 80322?)2038?.0896(58)
T T
o G PLTG IT-6\~1
= oSl — oPLTSI . (K(IiT—SI)‘l — e” =e (KET6) T =
W 1.602176634-1071° - C =ya-ho:ct =
4.803204713880896- 10710 - Fr
ePLTSI — \/E_fls;l . C512 _ ePLTG — \/E'{)g . CGZ g | 2
= 1.24089201392328(16) - 1.24089201392328(16) - DN
10719 m3 . 572 10713 em3 - 572 —
ePLT — \/E-fpg Ctp2
S0
8%
s =2 qé" €calc hG - C?
2 ® 3 Kpe Kpe =5 =10 |- 5 = 1.000000000272866
gc© (e*o cG-eSly"-cm-gm
S: G
(a)o = 7.2973525693(11) - 1073
Y (according to [11])
—_—
= 5 3 a a = 7.29735256928761500- 1073
225
=% o

2 2 2
(ePLT> <ePLTSI> (ePLTG>
a=|—— =|— = ——
PLT PLTSI PLTG
dp dp dp
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G
c ST
Name |2 SI, PLTSI G,PLTG ks
wn L
KPITSI
a -
L- 100% = 1.13%
u(a)o
General designation
% Kggl B Mg{;nPLT _ Mg{;nSI B M;‘IT)nG _ €P _ fISJI _ gg
= PLT SI G
= Mp Mp Mp Ac.ep Aé{ep lg,ep
o
> Electron
3] S1 SI SI
= m ' 4-m-Ry -4
& = L=t =—— 2 P =41854625117321(80) - 10723
= MST 53 a?
@ P Ce
= Proton
5 |Kom P
2 ep Kpp = == = 7.6851481804(23) - 1072°
% C,Pr
§ Neutron
2 3
< Ki" = == = 7.6957415370(44) - 1072°
4(7; C,N
[«5)
o Muon
= SI
£
a Kim = =L = 8.6542090(12) - 107!
AC,#
(M3H, = 9.1093837015(28) . (M), = 9.1093837015(28) -
10731 - kg (according to [11]) 10728 - gm (according to [11])
M5! = 4.185462511732135 MS = 4.185462511732135 - g | -
5 10723 - Mp! 10723 - M§ S|
‘§ MPLTSI o . pSI. pSI MS = MELTG 2 R - h® S
- MSI = ¢ = i = € T KLT-G~  42..G
2 Kyt 9.109383701549(17)
= — .
= - .10-31. :
S |m,| =9109383701549(17) 107" - kg 10-28 - g
% Me SI SI
< M -M
g (“")‘% 100% = 1.75%
% u(Me )0
—
[&]
= MPLTSI = Krm . pSI. cS1% = MPELTG = Krm . pG . cG? g | 2
= 6.079876830440(12) - = 6.079876830440(12) - o
10741 -m3 .52 10735 - cm3 - 572 —

PLT _
M =

KEm - £p° - tp~2
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G
c ST
Name | S SI, PLTSI G,PLTG ks
KPITSI
- (28.), = 3-8615926796(12) (22,), = 3-8615926796(12) -
% 107'2-m  (according to [11]) 1071%-cm  (according to [11])
<
2 2SI PLTSI 16 PLTG
b Qe =Ace” = Abe=Ace =
'2 = 3.86159267958828(46) - 3.86159267958828(46) -
b 107*%-m 1071% - cm
5 JE
5 — X
s | O3, :
£ —— 100% = 0.98%
% u(AC,e)O
S
sI 2 2
3 FPLTST _ th __ @ _ PTG _ rm . p6 — @ _
= e TK™ 4-m-RY ce © " 4-m-R§
e = 3.86159267958828(46) - 3.86159267958828(46) -
é 10712-m 10710 ¢cm
BT =Kt
(h5h), = 6.62607015 - (h%), = 6.62607015 -
1073%-m? . kg st 10727 -cm? - gm - s71 s ®
(according to [5]) (according to [5]) b 5
g2
G _ pPLTG . (pLT-G\"1 _ =
= RSI — pPLTSI . (KLT—SI)_l — h* =h (KM ) = ~
g 34 2 1 6.62607015 - —
z 6.62607015-1073* -m? - kg - s I .
8 h 107" -cm”-gm-s
Y
g (hS) = hS' =0
[
RPLTSI — o . oo {;}5)12 L RPLTG — -n-i’gz 63 = mg %
4.42243863050894(18) - 4.42243863050894(18) - S
107 -m5-573 1073*-cmb5-s73 S
hPLT =2 'T["gps 'tp_3
hS! (R
S (%) = (2 Jo = (W% = 2.1 =
[ '
E‘:’ L; = 1.0545718176461565 - = 1.0545718176461565 -
3 g _ 10734-m? - kg-s! 107%7 - cm? - gm - s7* ¢ |
-qg) é g (according to [5]) (according to [5]) b S
- < 9 S &)
o= O h -1 -1 ~
EEE RS = RPLTST . (KET=S1) " = RS = RPLTG . (KET=6) 7" = S|
z £ E 2 3 2 3 S
g 2 :{)gl K 'hSI:hSIZ :—{)g ki 'hG:hG: -
9 5 pSI? . oS3 pG?. 63
£° P C pC
A 1.0545718176461565 - 1.0545718176461565
1073%-m? . kg - st 10727 -cm? - gm - s71
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G
c K3T
Name (%’ SI,PLTSI G,PLTG PLTG
KPITSI
(hSI)O _ hSI =0
BPLTSI — [glz . CSI3 BPLTG — fgz . CG3 g ”’S
7.03852968566049(18) - 7.03852968566049(18) - S
10745 -m5-s73 10735 -cm® - s73 S
RPLT — [PS . tP—S
Kunorpamm (kg)
1kg = I'pamm (gm)
_( h ).m—z.s gm = 107% kg
~ \6.62607015 - 1034 (according to [5])
(according to [5])
,hSI . S ,hG . G
M = | —4 = M) = |[——— =
( P )0 (6151)0 ( P)O (Gg)o S o
=2.176434(24)-1078 - kg = 2.176434(24)- 1075 - gm S|
(according to [11]) (according to [11]) [
" 1kg = 4.594671438662291 - 1 gm = 4.594671438662291 - -
é 107 - M3! 10% - M§
— _on-1 —cn-1
z M MS! = M}gLTs;l_SI(KAL/IT 51) _ M§ = MI}J’LTGF’:G(KAL/IT G) _
5 :1{);1.6-51: zgg.caz
2.176434187623310(28) - 2.176434187623310(28) -
1078 - kg 1075 gm
M. 100% = 0.78%
U(Mgl)o .
MELTS! = pSI. cSI? = MELTG = ¢ . cG? "’E mg
1.45261767687514(19) - 1.45261767687514(19) - 6
10718 .m3.572 10712 .cm3 572 =
MELT = ¢,3 . t,72
Newton-N = kg m-s™2 Dyne -dyn = cm - gm - s™2
N = 8.262718817316566 - dyn = 8.262718817316566
107*5 - Fp' 10750 - F§
oSt cG*
@ 3 = = 1.21026(27) - F§) = = 1.21026(27) -
5 )0 = @y o=, 3
= v 10**-N 10%% - dyn |
@ (according to the initial data [11]) (according to the initial data [11]) o
= — =
- FSI — pPLTSI, (KLT—SI)_l _ Flg; = FIELTG : (K,ﬁT G) =
P P M #G . G
hSI . CSI — — =
- {)glz - fg
= 1.21025539185026(26) - 104* - N - 1'210215054399_1;}/511026(26) '
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c K5I
Name |.2 SI, PLTSI G,PLTG PLTG
(%) PLTG
KPITSI
(F"), — F&'
————100% = 1.71%
u(F3")o ’ ’
PLTSI _ .SI* FgT6 = cf* = & kS
e =c 1033 ?;21769?71306249' = 8.07760871306249 - bw-
s 10*t - cm* - 574 S
FEIT = p,3 . ¢,73
Joule-J =m?-kg-s~? Erg- erg=cm?-gm-s™?
Electronvolt eV5! = Electronvolt eV ¢ =
=1.602176634-1071% - m? - kg -s72 = 1.602176634 - 10712 -
(according to [11]) cm? - gm - s™2
J = 5.112261433775557 - 1010 . g1 | 679 = 5.112261433775557
10717 - ES
BSI . cSI® #G . cG> |
(E3"), = Sy (E8), = 2 v
0= TG NEGHY N
= 1.956082(22) - 10° -] = 1.956082(22) - 10 -] !
> (according to the initial data [11]) (according to the initial data [11])
en
= 4 _cy\-1
= ES' = 0§ - ¢S (K- 51) Ef =5 - (K ¢) =
SI =
b= E SI SI hG ' CG
) A ¢ — —
3 = = ’EG
g {)gl =1 95608149P730611 25
= = 1.95608149730611(25) - 10° - J - e (25)
10*°-erg
(E3"), — E&'
——0 - 100% = 2.28%
u(Ep)o
4 n
EELTSI = p31 . ¢ EELTG = 4G . (6% = g %
= 0.13055476598161(17) - = 1305547659.8161(17) - o
m>-s~* cm® - s™4 =
E}_”LT — 'EPS . tP—4-
4 q (h-c-Rx)o = (hG -t 'ROOG)O =
£ < = 2.1798723611035(42) - = 2.1798723611035(42) -
= ) 10718 10711 - erg
g N - . )
22 | (according to [11]) (according to [11]) 50—
8 _g “8 2. yurm az . Krm [\O
%‘) Q: h-c+ Ry = > 'E1§I: (h'C'Rm)G=Te'Eg= —
=3 y = 1.114407740222312(19) - = 1.114407740222312(19) -
& < 1027 . ESI 1027 . EG
P P
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G
c ST
Name | S SI, PLTSI G,PLTG ks
KPLTSI
h-c:Ry)S =
2, rm( ) (h‘C'ROO)G=
_a”Ke pSI. os1# LT-sn\"1 _ 2., prm
= 2 . P *C -(KM ) - :a -Ke -fG'CG4'(KLT_G)_1:
47 KM RSI. oS 2 P M
= = = 2.17987236110358(29) -
a 2 107 - erg
= 2.17987236110358(29) - 10718 .
h-c*Re)o— (h-c-Ry)S!
( Do — ( > 100% =
u(h-c Ry)o
= 1.90%
(h-c-Ry)PLTS! = (h-c-Ry)PLTG = .
_az'Kgm ST, .s1% _ _az_sz G..G%_ e
= 2 . €P *C = - 2 " ’BP *C - o-
= 1.45491241732827(19) - = 1.45491241732827(19) - =)
10728 .m5. 57 10718 . cm> - 574 -
0(2 " KTTn " ‘eps
(h-c R)PIT=—F—— =
2 " tp
= 1.114407740222312(19) - 10727 - £,5 - tp~*
(ER"), = 4.3597447222071(85)* | (En)o = 4.3597447222071(85) -
107187 1071 . erg
(according to [11]) (according to [11])
Epy' = a®-Ki™ - Ep' = Ef = a® K™ Ef =
= 2.228815480444624(42) - = 2.228815480444624(42) - 8|._
10727 - E§1 10727 - E§ “’h.
Pyl = po =
— a2 KTm . pSL. oSI* . (gLT-s1)71 ne .
e P hSI (CI.;'/II ) — aZ . sz . {)g . CG . (KAI;IT—G) —
N = KM —— = = 4.35974472220717(58)
20 P 1071 - erg
2 = 4.35974472220717(58) - 10718 . J
]
E
g B, -E
5 —————100% = 0.82%
an U(Eyfl)o
EPLTS! = EPLTG = o |
=2 - Kim. gl oST* = =2 KM 5. 6% = “_E
= 2.90982483465654(38) - = 2.90982483465654(38) - =N
i

10—28 . m5 . S—4-

10718 .cm> - 574

5
a? - Kim. g

PLT _
P, = m

tp

P = 2.228815480444624(42) - 10727 - £,° - 54
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G
c G
Name | S SI, PLTSI G, PLTG ks
KPLTSI
Watt-W=A-V=kg-m?-s72 erg-sTt=cm?-gm-s73
CSIS G5
(P,§1)0 = o = 3.628255(82) - (P,?) — = 3.628255(82) - ol
1052 - W 1059 erg st > |3
(according to the initial data [11]) (according to the initial data [11]) N
(e}
PE = cG>. (K&T—G)—l —
sI . .SI1? 2
" pSI = (SI5. (KLT 51) h . _ he - ¢ _
= P {;15;12 YL
=) P
5 P | =3.62825438730543(91) - 1052 - W = 3.62825438730543(91) -
E 1057 -erg-s~?!
(Ph)O
—————100% = 0.759
u(Ph)O % %
5 5 o A
PELTSI = (SI° = PPLTG = (6> = § .
= 2.4216061708512204 - = 2.4216061708512204 - o
1042 -m5 - 57> 1052 -cm® - s7° =
PEMT = £p° - tp~5
Coulomb (C)
ety Franklin (Fr)
1= 1602176634 101 1Fr = cm®/? . gm?/2 - s71
(according to [5])
1C =5.331780611391911 - 1Fr = 1.778490574948703 -
1017 . ASI 108 . 4G
q qP Lt |U
[¢) SI (eSI)O .
2 (08, = == (a6), = <@ o] &
= 0 _ . -9, .
S = 187554603778(14)- 1020 ¢ | = 8 Sl RS e apay | 12
8 9 (according to the initial data [11]) o
[<3] <
oy 10:-cm-C G F X
2 Sl = JpG.c6.—— " 6 _ S i
S qp h®-c Kyp-CC-s-Fr qu_qP KAEE% C
= = 1.875546037778439-107'8-C | =5.622745569111846-10"° - Fr
-}
PLTSI LT-SI _r\—1
g = qh (K ) qS = qbLTé . (K(%T G)
= ﬁ = = JhG -G =
(a3’ )
—0——-100% = 0.01%
u(qp )o



https://en.wikipedia.org/wiki/Statcoulomb
https://en.wikipedia.org/wiki/Statcoulomb
https://en.wikipedia.org/wiki/Statcoulomb
https://en.wikipedia.org/wiki/Statcoulomb
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c KST
Name |.2 SI, PLTSI G,PLTG PLTG
(%) PLTG
KPLTSI
2 2 e
qELTSI = pS1 . ¢S1% = GELTG = G - 6 = |
1.45261767687514(19) - 1.45261767687514(19) - ©
10718.m3.572 10712 . cm3 - 572 =
qhtT = £p° - tp72
Ampere (A) _ 12 o2
14 = C/s Fr/s =cm3/%. gm'/? .5
1A = Fr/s =
= 2.87449453327464(37) - =9.588281678821584(12) -
10726 - 3! 10736 -J§
0 51) e _ (16, = VARG - cC ~ .
(e @y 0T, ol
= 3.478872(39) - 10%°- 4 = 1.042940(12) - 10% - Fr/s | w|§
. (according to the initial data [11]) (according to the initial data [11]) | | -
% G F Q[
= \/hG c¢ 10-cm-C G) = s i '
3 (13"), = K G5 Fr_ (UF), = 17" Kae 10 cm C >
2 Ae"CT ST ZST = 1.04293973987934(14) -
5 = 3.47887250584121(45) £10%5- 4 1035 - Fr/s
©
2 . 1 VARG
; I = [BVTST. (KLT- 51) \/_e I§ = IPF76 - (KET-6) 7 = —
= o P
5 _ 25 = 1.04293973987934(14) -
3.47887250584121(45) - 10> - A 1035 - Fr/s
(13, = 17"
— s 100% = 1.30%
u(lp')o
[BLTSI = cSI® = [PLTG = 63 "’E mg
2.69440024173739840 - 2.69440024173739840 - e
1025 -m3 . 573 1031 - cm3 573 =
PLT _ 3, -3
é KAI;IT—SI (m3 Ls2. kgz—l) . KI\L/IT—G (Cm3 L2 _grzn—1)3
= PLTSI s12, _sI PLTG  pG2 . .G
% 5 KLT=S1 M _ £ - c KLT=6 = Mp _ £ - c
8 q% Mgl hSI MG flG
@ 6.6743009512342(17) - 6. 6743009512342(17)
s 1071 -m3.572. kg1 10°8-cm3-572-gm™1



https://en.wikipedia.org/wiki/Statcoulomb
https://en.wikipedia.org/wiki/Statcoulomb
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G
= ST
Name | S SI, PLTSI G, PLTG K
KPITSI
2
g KLT=G (cm% 571 m_%>
G q 9
2 KLT=SI (3 - 572 - ¢1) kir-c = qII;LTG £5 - Ccz
o 2
5 g i AN e Nara
ez |[K q - ST T SI
S 5 J dp e {;02
< = 0.77450387653280(10) /KLT G —
S m3-s=2.c-1 ara
2 = 2.58346684732632(33) -
% 1074 - cm3/2 - 571 gm~1/2
O
(20)o = 8.8541878128(13) - 10~12
-F/m G
£ =
(sec*- A% -m™3 - kg™ (5 )0
(according to [11])
(e51). = g6 - 10M - F _ g
1 2 ~
KA62_4.7T.(CG.%) ‘m (e§), = el
= 8.854187812788377 - F/m 47 (co .L)Z m “|§ E
G.1011. cm o |2
> (e8"), = 10 . Fz = =& Ko™ 1011 - F = |3
é 4.7-[.(06.%) ‘m =1 e
E = 8.854187817620389 - F/m <~
g8 el = Y
L - - <
8 €0 =gt (Kg™™ SI) K = G _ .PLTG LT-G\ ™2, rLT—G
2 1 (eS1)? e§ = &bt e - (KLT6) "k ¢ =
= 47 BSl-q-cSI = ebtTe - (K¢ _1-K,\L,,T‘G=1
3 = 8.854187812788377 -
g 10—12 . 54 _AZ . m—3 . kg—l
€
Cdo— & 100% = 0.89%
u(€)o
pLrsi _ L PLTG _ 4
go E 60 1 T
et =1
(Gy'), = 6.67430(15) - (G§), = 6.67430(15) -
S o 1071 -m3.572. kg1 1078-cm3-s72- gm™t gl
g ‘; 2 (according to [11]) (according to [11]) > .-
282 |Gy pSI2 . oSI3 62,63 | &B|§
z & 3 GSI — gPLTSI . gLr=s1 _YP_ "¢ _ GG = GELTG . gir—6 = ZF ¢ _ .
P S 5 N N M P e o
- = 6.6743009512342(17) - = 6. 6743009512342(17) —
10711 .m3.572. kg~?! 1078 - cm3-572- gm™!




20

Name

Sign

SI, PLTSI

G,PLTG

Ksi
PLTG
KPLTSI

(Glgl)o — G 100% = 0.63%
- << 0 — . 0
u(Gﬁl)o

GIIGLTSI =1

G]\P;LTG =1

Gyt =1

kg, Iy

The const?nt in Coulomb's law
ke,

k ==
( C)O 4"7'['(80)0
= 8.9875517923(13) -
10°-m3-kg-s*- A2
(according to the initial data [11])

2 6. S\
(kSI) :kG_KAe -(c m) -m:

¢ ne 1011 -F

= 8.987551792272972 -

+10° - m3-kg-s™*-A7?
6. S\,

(kg"), = k¢ (C m) m_

c’ 1011 . F

2
CSI

:W.m.kg.S—Z.A—Z

kgl —
= PLTSI . (KAI;IT—SI)_l ) (Kér—sz)z
a- CSI . hSI
eSI?
= 8.987551792272972 -
.109. 3.kg.5—4.A—2

_ -1

k& = (Ki=¢)
ne g’
"THG . G

(k7o)
G4

= =1
G2, .63
{3 - c

101t-F

KAeZ . (CG .

(ke)o =

———-100% = 2.019
u(kc)o %= o

kPLTSI 1

KELTG = 1

Vacuum magnetic permeability

Ho

(;101) = 1.25663706212(19) -
1076 m-kg-s=2- A2
(according to [11])

(w6 )

2
(#01) =g - —KAe i N=
= 1.2566370621217045 -
107 m-kg-sec™?-A72
<( 1)_ 47‘[N_4-'T[.N)
'), =1 Tor = 107 A

107 A?

W8), =m' = W T

PLTSI. ( K}@T—sz)
4-m-a-hS!
cSI . eSI?
1.2566370621217045 -
107 m-kg-sec™?-A72

us' = (Kgmsy’

_n—1
ug = ugt - (K =¢)
ne gt ot

HG - cG =1

O E
€3 - c

N2
JCi

107
Kpo2+4-m N
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G
c ST
Name | & SI, PLTSI G,PLTG K
KPLTSI
(“0 )
+100% = 0.90%
U(H )0
UELTSI — 4-m PLTG _ | cS1*
o T Ho Zn
PLT _ ;2. p —2
Ho P P
1
H G PLTG
(ks"), = ( Dy _ (kf), = kA" = —
=1. 00000000054(15) . = 1.1126500560536186 .
1077 kg -m-A"%2-s572 10-21. s?
(according to the initial data [11]) cm?
Ky N
ki), =k e = 7 «
( ) A 107 A2 (k ) — 10 .A_— <:|2
= 1.0000000005457321 - Ky2-c62 N -
. 1077-N-A"? = 1.1126500560536186 - A
< G2 2 o |
2 sy _6. 6 N _ 10—21.S__L Vg
(2, = ki o7 2 = om? = a2 S
g;_\ =10"7-N-A"2
N — 2 _r\—1 _rN\2
.é ,2 kA kj'l PLTSI (KLT SI) (KCII,T SI) kg — kELTG . (KI\I;IT G) . (K;T G)
5 a - h! !
8 =———= = — =1.1126500560536186 -
z cSI . eSI cG
S 1.0000000005457321 - P
é’ 1077 kg -m-A"%2-572 cm?
(ka"), — k'
—————-100% = 3.82%
u(kiDo i i
N N
1 21§
JPLTSI — _—_ EPLTG — _—_ .
A cSI? A G2 ¥
)
i
kit = tp? lp 7
|72] 1 1 I
= SI _ _ — G _ B N
i = = < [x
Z2 |~ °-
S| ©
g - l)
.2 S | ap 1 1 <
IS Il PLTSI PLTG |
ERI 8 cSI? “ c@ =
= N
2
15
o

-2
ag'’ =tp® - £p
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G
c ST
Name | S SI, PLTSI G, PLTG ks
KPLTSI
1
— al =1 af =—% /CG
’é‘” Cc
| a 1 1
vé‘] afLTSI =1 afLTG — C_G /CG
altT =1
<_u° =1 A=4-1 4n
(]
~
- y /‘lPLTSI =1 /’{PLTG =41 41T
S
I
< APLT = 4.7
o AST=1 A6=4-1 A
S
S , ,
| APLTSI — 1 APLTG — 4. ¢ 4
~
A'PLT = 41
— — 1 1
W=m? kg s> A" 1statV = cm2 - gm2-s~!
1statV =
1V =19.588281676205268 = 2.874494532490289 -
10 ! UP 10—25 . Ug
(USI) — V(a)O'CSI'hSI _ (UG) =W=
P ) (#3h), - €51 PJo (*9), >
= 1.042940(12) - 1027 -V = 3.478873(39) - 10%% - 1statV g -
(according to the initial data [11]) (according to the initial data [11]) -
108 statV 2|5
s . G. S . Us) = ys! - . -
= (Ush) =UG_KA9 Cm V_ (P)l P KAe.CG.i |4 003 %
S C e 10%statV — 3.47887250679047(45) - 3
= — 1.04293974016392(13) - 1027 -V | =3 0679047 (45) >
< % 0 104* - statV
s = _e\-1 _
3 S U ySl — yPLTSI ., (KLT-SI\™L, (g LT-SI Ug = URYTC - (K =€) - (K§™°)
T p —vpP ( M ) ( q ) NP
5 Va - ¢St pst _ Yt Rt
wn =— fG -
= b el _ 3.47887250679047(45
= = 1.04293974016392(13) - 10?7 - V - 24 (45)
104* - statV
(03), ~ U7
— 0 100% = 2.17%
w(Up")o
PLTSI _ .SI% _ PLTG _ .G _ N e
UBLTSI = ¢SI* = UPLTG = (G* = |
= 8.987551787368176 - = 8.987551787368176 - -
(e
—{

1016 - m?2 .52

1020 - cm? - s72

PLT _
UBLT =

£p% - tp~2



https://en.wikipedia.org/wiki/Statvolt
https://en.wikipedia.org/wiki/Statvolt
https://en.wikipedia.org/wiki/Statvolt
https://en.wikipedia.org/wiki/Statvolt
https://en.wikipedia.org/wiki/Statvolt
https://en.wikipedia.org/wiki/Statvolt
https://en.wikipedia.org/wiki/Statvolt
https://en.wikipedia.org/wiki/Statvolt

23

G
c ST
Name | S SI, PLTSI G,PLTG ks
KPLTSI
%4 statV -1 1
—=kg?-m-s3-471 =cm?2 -gm2-s!
m cm
%4 statV
— = 1.5497109539095433 - o = 4.645916561888379 -
10762 - Ep' 107°8 - E§
(BT J@)g - ¢S hS! (ES ) \/7 g
=® — —
5 T e, e £8),” i
o = 6.452817(14)-10°* -V -m™1 = 2.152428(48) o g
e (TTo ucxomueim nanubM [11]) 1057 - statV - cm™1 g
2 .
E (55 :\/cG-hG_KAe-cG-s-V: (E) 106-m-statV: "’|§
E P £6?  10°-statV -m KpercC-s-V S|,
= = 6.45281623309975(26) - = 2-15242780768654(56) . 1
= - 1061 -y - m-1 1057 - statV - cm™! >
Q
S —si -1 _ _c\-1 _
E Egl — E};LTSI . (KIZV,IT SI) . (KCII,T SI) EP — EII;LTG . (KAL;IT G) . (Ké,T G)
%’ :\/E-cs’-hs’z _\/W:
g 2517 . 51 26°
= = 6.45281623309975(26) - = 2.15242780768654(56) -
é 10%1-V-m™1 1057 - statV - cm™?
jas]
S ESI _ ESI
X (P%—SIP 100% = 7.74%
u(Ep)o
EELTSI = cSIZ. f.gl—l — EPLTG = cG? _{;g—l —
= 5.56072588242144(72) - = 5.56072588242144(72) -
10°t -m-s2 10°3 - cm - 572
EptT = 4p - tp 2
1 1
- 1C/m? = 1.39281074613147(36) - | 1Fr/em? =cm™2.gm2.-s7! =
@ 10752 - D;EI 4.64591656188838(26) -
= 10758. p§
[J]
~
5 . gy VT =3
g N, =———— = (0F) = (£5),° |5
0 L pSI\ 2 0 ! ©
2 V(@ (£5)o = 2.152428(48) - 3
¢ |D = 7.17973(16) - 105" - C - m™2 I e 2|8l
5 (according to the initial data [11]) 10°"-cm 2-gm2-s o =
< (according to the initial data [11]) o |
£ (DE ) S
- S VAG - c6-10%-cm-C
o (DPI)1 =— = S cf-s m?-Fr
£ £6°  Kpe O -s-m?-Fr =DF Kae o5 o T
) = 7.17972633954393(19) - = 2.15242780768654(56) -
1051-C-m~2 1 1
1057 -ecm™2 - gmz - s71



https://en.wikipedia.org/wiki/Volt
https://en.wikipedia.org/wiki/Metre
https://en.wikipedia.org/wiki/Statvolt
https://en.wikipedia.org/wiki/Statvolt
https://en.wikipedia.org/wiki/Volt
https://en.wikipedia.org/wiki/Metre
https://en.wikipedia.org/wiki/Statvolt
https://en.wikipedia.org/wiki/Statvolt
https://en.wikipedia.org/wiki/Statvolt
https://en.wikipedia.org/wiki/Statvolt
https://en.wikipedia.org/wiki/Statvolt
https://en.wikipedia.org/wiki/Statvolt
https://en.wikipedia.org/wiki/Statcoulomb
https://en.wikipedia.org/wiki/Statcoulomb
https://en.wikipedia.org/wiki/Statcoulomb
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G
c ST
Name | S SI, PLTSI G,PLTG K
(2] ol
KPLTSI
D§! = pELTSI . (KéT—SI)_l D = DFLTG . (K;T‘G)_l
es[ B 1/hG . CG B
= Ta. gf,’z = ggz
= 7.17972633954393(19) - = 2-152427897686154(56) :
1051-C-m™2 1057 -cm™2 - gmz - s~
(D), — D2 100% = 2.3%
U(Dgl)o o
DELTSI = cSI2. gf,l_l — DELTG = fa -1 _
= 5.56072588242144(72) = 5.56072588242144(72) .
10°t-m-s2 10°3 - cm - 572
DELT = ¢, - t,2
-1, .2 1 1
Tesla1lT = kg-A""-s Gauss 1Gs =cm z-gmz-s~}
1T = 4.64591656062066(12) - 1Gs = 4.64591656188837(12) -
10754 B3l 10758 Bg
(53), = T 1 (86), = 1 -
P P
I 5)0”
= 2.152428(48)-1053-T = 2.152428(48) 1057 - Gs o
(according to the initial data [11]) (according to the initial data [11]) S _|“
% G.he6 K. T G sI . 10* Gs T:&
£ (bi), =Y Kae' T CORL S-S IN
fa's) g P Jq 1?62 104 - Gs KAe T
B2 E P = 2.15242780768654(56) -
o 5 = 2.15242780827386(56) - 10>3 - T 1057 - Gs
o 2
o .= _ _ -1
£ .0 B BSI — BPLTSI . KLT—SI KLT-s1)1 Bf = Bp'T¢ - (Kc%T G) ) (KI@T G)
e P ( )- (ki) Ve he
- 5 \/— hSI _ Vet -n
Y= @ =07 =
.‘Z E {;512 s 23
5 = 2.15242780827386(56) - 1053 - T - 21524%?972265“56) '
(Bf"), — B3
—0———-100% = 0.41%
u(Bp')o
BRLTSI = 451~ 1 BPLTG = (G . ¢G~ -1 cG
BRLT = ¢,~1
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G
c G
Name | & SI, PLTSI G, PLTG K
KPLTSI
A- -1 -1 1 -1
m Oersted Oe =cm z-gmz-s
A-m™l= Oe = 3.6971029300851947 -
= 4.645916563156092 - 1071 - H5! 10759 - HS
oSl oS1 (HG) :4-n-\/CG.hG=
— (H)y ===z = "o (£9)o”
5 V(@) - (Fp)o = 2.704821(60) - S
< =2.152428(48) - 10%°-4-m™1 R | A D l<
b= (according to the initial data [11]) 10°"-cm 2-gm2 - s g
o) (according to the initial data [11]) o]
?J <
= o A VG RE 1034 oy _ st Kae 4-momeOe | o
k5 (Hp)lzfﬁ‘z 4-1-K 0c (HE), = H? ETC
C P ] ] n ] Ae ] m ] e — . ﬁ-‘
& = 2.15242780709922(56) - 2'7048205155204117(26)
2 100 -4 -m1 1058 -cm™2- gm2 -s71
2 .
2 H HS! = HELTS! . (KqLT—SI)_l _ HS = HPLTG . (KqLT_G) T o
T ST g1 4-1-cC A
= —_ — == =
] - - 2
sn Va - &5 t
£ = 2.15242780709922(56) - = 2-7048205155204117(70) :
S 10°-4-m™ 1058 - cm™2 - gm2 - 571
5 (§), ~
2 L -100% = 0.37%
S u(Hp')o
e 0G3 L pGT L SN
HPLTG=4T[C tp  _ glg
HII:LTSI — C513 -{’;E’_l — P cG © |
— <+
= 1.66706368055534(22) - =4.7-c6% 057" = S
1060 - m?2 - 573 = 6.98781423233673(90) - ko
105% - cm - s72 =
HEMT = ¢p% - 73
g 5 1
g A-m? erg/Gs =cm2-gmz2-s~t
o
=
[®)
— >
Qo ~
= Aom? = erg/Gs = S |&
) — - = . 41 DA P
g5 M| =1.1003773673224535 - 10** - mi3! 1'1003773670_2,51981 10 SRR
& “Mp o
z S
SI . ~SI, ,SI —
3 () = (63 ™ e _ (mg), = (£8), -+/cC - hS =
2 0 [(@), =9.08779(10) -
= =9.08779(10) - 10745 - A - m? 107 -erg/Gs
(according to the initial data [11]) (according to the initial data [11])
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G
c ST
Name | S SI, PLTSI G,PLTG K
wn L
KPLTSI
oy \/CG he - A-m? Gs _ g Kne-10%-erg
(7 ) 103 -erg (mp) M T M Gs
= 9.08779142225815(12) : = 9.08779142473790(12) -
1045 - 4 - m2 107*2-erg/Gs
TSI — jRPLTSI . (gLT-s1\~1 P -1
’ {fﬁl . csz(. os1 ) mg = mptT¢ - (Kg" )
:T— =€IGJ'/CG'fLG=
=9.08779142473790(12) -
= 9.08779142225815(12) - 1042 - erg /Gs (12)
10745 - 4 - m? g
(mg!) —mig!
0 -100% = 1.42%
u(mp )o
1 "
TRELTSI = {;512 s13 _ MELTG = {)lGJZ . c63 = § ‘mE
—45 | 5.<-3 _ _ Qo
10 m>-s 10745 - cm4 - 52 —
mgLT — fps . tP—s
o h c _w/a.hG.CG.flG_
(ug"), = S = 9-2740100783(28) (kE)y = 2 M, -6
‘10724 4. m2 = 9.27401008090(70) -
- 10721 -erg/Gs
according to [11 . Lo
( gtofllD (according to the initial data [11])
>
A-m?-Gs 103 - erg g
AN — G — J — LS
('uB) = Hj - Kpe - 103 -erg (’uB) = w3 m2 Gs @ |
= 9.2740100783126(18) £1072% . 9.2740100808432(19)10‘21 =le
A-m?2 ~erg/Gs & <
g ufl = uEETS! - (A1) WG = pgtT - (kiT6) T =
]
=} eSI \/_ G
on - C ST — 9 \JhG -l =
g Up T . MQSI R = 2 Krp
g = 9.2740100783126(18) - 1072* - =9. 2740100§084312(19) :
- A-m? 1072t-em™2 - gm2z - 571
(u3'), —
—, 100% = 0.45%
u(ﬂB Do
PLTSI _ Va L pSI? . oSI3 — PLTG _ Va . pG2. G2 1 ”’E 1n
:uB 2 . K‘rp - .uB 2 Krp P CG - S E
e .
= 7.1827567566574(14) - 1072% - = 2.3959097585628(46) - 10724 - 30 o,
m®-s73 cm* - s72 —
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G
c Kﬁ
Name | .2 SI, PLTSI G,PLTG PLTG
KPLTSI
pbLT = Va _{,Ps tp3
BT 2.KP
Weber 1Wb =m?-kg-s~2-A! Gs - cm? = cm% : gm% g1
1Wh = Gs-cm? =
= 1.7784905744634134 - 10%° - &35!, |= 1.778490574948703 - 108 - & ,
(@51,) = V@0 R _ (®ihp), = e - ht =
mbJo eS! = 5.622745569111846 -
= 5.62274557065(42) - 10~17 - Wb 10~2 - Gs - cm? %
(according to the initial data [11]) (according to the initial data [11]) | S S
8 2 (%]
Kpe - Wh _ 10°-Gs-cm® | &S|
SIY — [oG.pG._ 8 WO ®6,) =S, ;
o ((DmP)l =+/cC-h 108 -Gs - cm2 ( P) Kpo " Wbh 2 ‘.:<<1
= = 5.622745570646101 = 5.622745569111847 - —
-17 , 3 1
% 10 Wb 10—9 -cm2 - gmz . S—l
[=) _ _
é‘) D | ST, = PELTST . (KqLT—SI) ) (KAI;IT—SI)_I CDm;; = CfPLTG KiT=G /K6 =
o Nel =/cG - h6 =5.622745569111846
2 5= 5.622745570646102 - .
= 3 1
5 1077 - Wb 107%-cmz - gm2 -s™1
(@515), — @5
+100% = 0.93%
u(®3ip)o
cDPLTSI gSI cDPLTG ({)G G) . CG — o
e
= 4.8454110105569725 - = 1.4526176768751387 - b L
10—27 . mZ . S—l 10—12 . cm3 . S—Z QJU
PLT 2 -1
Pip =4£p " tp
SI
(cpSI) h _ (@ G) - JcG - hG =
e5’ V(a )0
= 2.0678338484619290 ... = 2.06783384790(16) -
10715 Wb 1077 - Gs - cm?
(according to [11]) (according to the initial data [11])
g o5 = of =
g = 36.77623009045947 - d31, = 36.77623009045947 - ®S , N
= S _ E
o (q’ol)l_ 60 = @ 108-Gs-cm2_ bt §
E o] e KW | (960, =00 g | g
2 Va 108 - Gs - cm? = 2.0678338478976880 - o |
2 = 2.0678338484619285 - ., 3 L =
CE%D 1015 - Wb 1077 -cm2z - gm2 - s

(Dgl — (D(EfTSI . (Ké,T—SI) . (KIIV,IT—SI)

eSI
10715 - wh

-
= = 2.0678338484619290 -

o cbg _ cDgLTG . (KqLT—G) . (K&T—G)—l

cG-he =
Va
= 2.0678338478976874 -

3 1
-1

1077 -cm2z-gm2z - s
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G
c ST
Name | S SI, PLTSI G,PLTG K
wn L
KPLTSI
(@3, — @5’ =0
s
GPLTSI — . pSI . oSI — PPLTG = 26 . cG). 6 m | @
0 \/E P \/— ( P ) g NE
= 1.78195950207088(23) - = 5.34218019182288(69) - .
10725 -m?.s71 1071 - cm3 - 572 %
2
(I)gLT _ Y[ 'gp
Va - tp
Ohm-N=m?-kg-s 3472 scm™1
2 =0.03335640950161154 - R5! s cm™! = 29979245800 - RS
a hSI
(Rgl) ( )0 : —
eS! (RS), =
= 29.9792458164(45) - 1 0 o
(according to the initial data [11]) E
K2 ¢ cm-Q w| S
(RE), = Rf -2 T s |
3 : 107 G sI 10°-s S|%
g = 29.979245816360630 0 (RE), =R} —5—— =| —| >
2 RS Kpe™ - c6"-cm-Q Ny
2 / (Ri), =——= \ = 3.335640951981521 - >
= Kae 1071 -s-em™?
,§ R \ 29. 979245800000005 0 :/
8 1077-0-s5s-m~t
% Rgla:. };EILTSI . (KII\;IT_SI) . (KéT_SI) Rg _ RI;LTG ) (KAL/IT_G)—l . (Ké‘T_G)Z
- = 5— = 29.979245816360635 - = 67" = 3.33564095198152 -
es! 10715 cm™t
m? .kg .s73.472
(RE"), — RE!
—0%——-100% = 0.87%
u(Rp )o
PLTG _ .G~1 _ £
RPLTSI — ST = Rp™ =c - °_| &
= 3.33564095198152 - D
= 3.33564095198152-107%:s-m™?! S
10715 cm™t
RELT = ¢p 71 - tpt
-m s
z c
:E -m=2.063808410216411 - s = 1.8548584976148537 - E
g 1033 . 1043 " tp % -L)
g SI SI o [N
G P (p 51) (@) ({ ) h — 2%
] 12 -
'E e (pP) o Q
S &)

= 4.845411(54)-1073*- 2 -m
(according to the initial data [11])



https://en.wikipedia.org/wiki/Ohm
https://en.wikipedia.org/wiki/Second
https://en.wikipedia.org/wiki/Centimetre
https://en.wikipedia.org/wiki/Ohm
https://en.wikipedia.org/wiki/Second
https://en.wikipedia.org/wiki/Centimetre
https://en.wikipedia.org/wiki/Ohm
https://en.wikipedia.org/wiki/Ohm
https://en.wikipedia.org/wiki/Ohm
https://en.wikipedia.org/wiki/Ohm
https://en.wikipedia.org/wiki/Metre
https://en.wikipedia.org/wiki/Second
https://en.wikipedia.org/wiki/Ohm
https://en.wikipedia.org/wiki/Metre
https://en.wikipedia.org/wiki/Second
https://en.wikipedia.org/wiki/Ohm
https://en.wikipedia.org/wiki/Metre
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G
c ST
Name | S SI, PLTSI G, PLTG ks
KPLTSI
9
K Z'CGZ'Cm'Q SI 10 )
1 = fe = PP), =Pp ° =
(pP) = pp - 109 - 5 ( P) P K26t em-Q
= 4.84541101320127(63) - = 5.39124683249904(70) -
1073*-m3 - kg-s3-A472 10745
- _rN\2
Pl = pELTSI . (KLT-S1) 1 (KéT‘SI)Z pS = pELTG . (KLT c;) - (kLT-6)
a- tgl . CSI . hSI TG ,gg hG e
= 512 = = tP . 2 3 - tp -
e hG - G .gg - cG
= 4.84541101320127(63) - = 5.39124683249904(70) -
10734 - m3 - kg 573472 1044 . g
(o3 )
0 -100% = 0.02%
u(pp )0
pPLTSI = ¢S1 = pPLTG = ¢6 = .
= 5.39124683249904(70) - 10~ ** - s = 5.39124683249904(70) -
107 -5
ppT = tp
F=s*A4%2-m72 kg1 cm
F = 5.560725885456108 - 10%* - C{! cm = 6.187141964775024
10 " ‘BP
(eSI)Z
SIY — (pSIy o~ 7 _
()= ()y 5 ye e = | (c8), = (£5), = 1.616255(18) - .
= 1.798326(20)- 10™*>- F 10733 - cm © g
(according to the initial data [11]) S I
L o
2 10°-F 26t N
g (Cgl) — Cg 2—2 — (CG) CSI c cm ~ ~—
£ 1 Kpo“ ¢ cm P 109-F >3
° = 1.79832637069104(23) - = 1.61625513959960(21) -
.S 10_45-54-A2-1n_2-kg_1 10733 - cm
=
= C ~
8 csl = ¢3! - (KLT—SI)_Z L KLT=ST = C§ = chL76 . (KéT_G) 2 KLT=6 =
oo T sy RG . oG . pG2. oG3
° _ pSI. ()" _ — 4G P =6 =
= - RS . q - ST~ P fgz-cG4-hG
= = 1.79832637069104(23) - = 1.61625513959960(21) -
107* 5% A -m™“ - kg 10733 - cm
(C5), — 100% = 1.9%
- 0= 1. 0
u(CISDI)o
FE
CELTSI — ps CHLTE = ¢§ ~
(e}
i

PLT 'EP



https://en.wikipedia.org/wiki/Farad
https://en.wikipedia.org/wiki/Centimetre
https://en.wikipedia.org/wiki/Farad
https://en.wikipedia.org/wiki/Centimetre
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G
c ST
Name |2 SI, PLTSI G,PLTG ks
73 PLTG
KPLTSI
H=m? kg-s2-472 s?-em™t
2 ~1
_ L1041 . 7SI sTrm =
H = 6.1871419613985- 107 L' |_ 5 5607258824214405 - 1053 - LS
(@)o - h¥ -2
(), = (o), S = (1), = (¢8), ¢ =
' _ L 10-54. 2. =1
(according to the initial data [11]) (according to the initial data [11]) e
2. .62, o - 109 - 52 | 7
(1), =1g e em B _ (1), =13 2 = o [%
PJ1 P 109 - 52 1 Kpo2 c6%-cm-H SIS
2z =1.61625514048164(23) - 10742 - = 1.79832637167244(23) - N
g mz . kg . 5_2 . A_z 10—54- . SZ . Cm—l g
]
Q _on-1 _on2 G2, .G* . 1G
g L | 3 = pLrst. (K& SI) - (KLT 51) 1S = LB1T6 . g - c i h _
Q
= = 431 a h7 RO - cC - 0§ - c67
k= TP s1L s T — pG. G2 _
c’le _{JP c =
= 1.61625514048164(23) - 10742 - = 1.79832637167244(23) -
m?-kg-s7%-A72 1054 2 . 1
(5,17
————-100% = 0.78%
u(L%I)o ’ ’
, , JE
LTSI = pSi . ¢SI LPETG = pG . (G -
=
LT = 257" - 1p?
hG
= R = — =
g s ( K)o (a)o - hG - 6
g (Rx)o = —3 = __2m
o0 _ 25812.8074593045030.. - O (@)o - c¥
35 (ac.cordin to [11]) = 287206216508(43)
= & 1078 -s-cm™!
(M: (according to the initial data [11]) S
S 2'm 2'm g
Y R¢' = R} Rg=—"R§ o 2
2 — 2 [%
g Ry Kpo2 ¢ cm-Q G _ psI 10%-s _ |77
= RS = RG._A4¢ = Rg, = Rg 2 2 - N
o K1 K 109 - s Kpo“ " ct”cm-Q 3
'?‘3 = 25812.8074593045000 - = 2.87206216508226530 - ~
[}
G
o
g
=]
S
<
=
o

m?-kg-s73-A72

1078 -s-cm™?

_s\-1 o2
R§ = RETST . (KET-ST) ™! (KGT=51)
= RSI. SI™2 =
= 25812.8074593045030... -
m?-kg-s73-A2

RS = RELTG . (KAL/IT—G)_I . (Ké,T—G)Z

=2-7-c6 gl =
= 2.87206216508226530 -

1078 -s-cm™?

(Rx)o — Rg' =0
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G
c ST
Name | S SI, PLTSI G,PLTG K
w kil
KPLTSI
RIF(’LTSIZZ_T[_CSI_l_a—lz R}I;chzz,n,ca—l_aﬂ: E|§
= 2.87206216508226530 - = 2.87206216508226530 - ~
107%-s-m™?! 1078 -s-cm™? S
2-m-t
RELT — p
K a- ’BP
SI — @ —
(z5"), = o Jo_ T
0o — CG
= 376.730313668(57) - Q)
(according to [11]) =
£ Z3'=4-m-Ry! Z§ =4-m-R§ . g
§ 2 g2 (76). = 78 102 s o %
Kpe“rc” em-Q = ' =l 2
- ("), = 2§ -~ = P Kyt ceme | | D
] S — . N Q
3 = 376.73031366736440 = 4.1916900439033640 3
= 10 “s-cm
'-O —
% Zo Z(.)S‘I — Z(})’LT.S‘I . (KAI;IT—SI) 1 (Ké,T—SI)Z Zg _ Z(I;LTG =41 CG—1 _
S —4-mr-a-hS-eSIT% = = 4.19163)0043903?630 :
7 = 376.73031366736444 - Q 107" - s-em™
=
Q
- ZSI _ ZSI
Q
2 (0)0—510 100% = 1.12%
= w(Zy o
Q
ZPLTSI = 4. 1 . STt = ZELTG = 4-7-c671 =
= 4.191690043903363 - = 4.191690043903363 -
107 8-s-m™1! 10790.5.cm™?
Z(l))LT =4'T['tp"€p_1
2-e 2 \[(a)y G- cC
) =— — — G\ _ 0 —
(K), == (k) = = =
= 4.83597848416983660... - = 1.44978987700(11) -
10™-Hz -V~ 10'7 - Hz - statV 1
- (according to [11]) (according to the initial data [11]) ~
=] [y
& SI Va 1 G Va1 =8
g K =i st = ;=G e -7
g K; = 5.04363414371840(66) - = 5.04363414371840(66) - IS
= pou. 12 pou . 12 %2
2 Up Up IS
= A
G 108 statV el =
6, = i [, - S e,
N L R = UG 108 statV
— 4.83597848416983660 - = 1.4497898769999877 -

1014 -Hz-v 1

107 - Hz - statV =1



https://en.wikipedia.org/wiki/Statvolt
https://en.wikipedia.org/wiki/Statvolt
https://en.wikipedia.org/wiki/Statvolt
https://en.wikipedia.org/wiki/Statvolt
https://en.wikipedia.org/wiki/Statvolt
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G
c ST
Name | S SI, PLTSI G,PLTG ks
KPLTSI
G _
1 I{] _1
SI __ PLTSI — - — _ - _
Kj = K] .(K(IiSTI 51) '(KI\L/IT SI) — KjPLTG . (Ké,T G) '(KzﬁT G) —
e
- T - hSI - = ﬁ . f =
= 4.83597848416983660 - m | hC
101 - Hz-v1 = 1.4497898769999877 -

107 - Hz - statV =1

(K)), — K" =0

KjPLTSI _ g'&s’[—l ) Csl—l _ KjPLTG — g ] {’2'1 ) CG_l _
= 5.61179981272222(73) - = 5.61179981272222(73) -
10%*-s-m™2 10%20-s-cm™2

Va _
KjPLT =?'tp"gp 2

Electron charge to mass quotient

IS

<(€SI)0> _
M),

C
1.75882001076(53) - 10* @
(according to [11])

(e%)o _
Mg ),
Fr
= 5.2728097435(17) - 1017 - —
gm
(according to the initial data [11])

eSI
(7). -

£5-cC Ja-c® 10* C-gm
K™ G Kpo-cS kg-Fr

C
= 1.7588200107628(34) - 101 @

ME 10
= 5.2728097435004(10) -
3 1

1017 -cm2-s71-gm™2

e®\ e Kno-c® kg-Fr _
. M3 C-gm

-1
eSI \/E . (K‘%T—SI)
MK (K )T

aZ . CSI . eSI
_4'7T'R§ol'h51 -

C
= 1.7588200107628(34) - 1011 @

e _ Vo (KTO)

W T R (KT

gt JarcC
sz he

— 5.2728097435003(10) -
3 1

1017 -cm2-s71-gm™2

- gm

Kpe ¢ kg-Fr
10* C

S

(), -1

oy 100% = 053%
u —0)
( M3,

ePLTSI \/E

MPLTST = @ =
= 2.0409821588991(39) - 1021

ePLTG \/E

PLTG — prm
Me Ke

= 2.0409821588991(39) - 1021

ePLT \/&'tp"gp_z

Va

MgLT - K‘gm . tp . {P—Z - K'le"'m

= 2.0409821588991(39) - 1021



https://en.wikipedia.org/wiki/Statvolt
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c KST
Name | .2 SI, PLTSI G,PLTG PLTG
(%) PLTG
KPLTSI
G
(68 = e, = (o8), = g2, =
M3 c-(a)o MS - c6 - (a),
=5.29177210903(80) - 10~ -m | =5.29177210903(80) - 10~°
(according to [11]) (according to [11])
[SI {G
aS! = gPLTSI — ab = gPLTG —
" 0 0 Krm . 0 0 Krm . g | g
2
3 SI SI e
< a a =]
= | (0)0—,0 100% = 0.55% -
g u(ao )o
[an) 96
P31 PLTG _ P _
PLTSI _ __“P__ _ Q" " =rm. =
ag SR K™ «a
e — .
=5.2917721090256(10) - 101 - m B 5'291772}3090256(10)
1077 - cm
£
abl? = Krmp- == 3.2740945283779(63) - 10%* - £,
e
Siemens S = sec®- 4% -m™2%-kg~! cm-s~t
cm
— = 3.3356409519815204 -
S =29.97924581636063 - G5! s
1071 - G§
P
eSI2
(6P =y 757 =
( ) -h GG — GG — GPLTG — CG g
= 0.0333564095016(50) - S (6%), = 67 = G S e
S (according to the initial data [11]) Nub “
g (687), = G5 -—2 55 Ko’ ¢ em |~ |5
= — = G _ SI . _ Y]
_g P /1 P KAQZ'CGZ'CTH (GP)l_GP 109-s-S >
o = 0.03335640950161155- S = 29979245800 -cm s~ = ¢¢
% G G,§I _ G[I)’LTSI . KI\IJIT—SI . (KéT—SI)_Z
@ s12
% — 51, e _ Gg — GII;LTG =0
g = 0.03335640950161154 - S
(65), ~ 67 100% = 0.23%
— " o = 0. 0
u(GgI)o
PLTSI S1 PLTG G g | E
GP =cC GP =cC (\<l:>
I
Gp'T =4p-tp !
Go)g = 2 ¢ 7748091729
= = /. G G
g "0 h (68), = u_z. ¢ | §
s E -107%-§ 0 7€ S ?
2 E |G (according to [11]) SIS
o < . o
g = ~ 2
o a |
O Go = 2.3228194657729335- 1073 - G5! G§ = — GS >
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G
c ST
Name | S SI, PLTSI G,PLTG K
w kil
KPLTSI
10°-s-S 2, .62,
(6, =68 o= | (68), =6 e
1 Kpo“ - cC%-cm 0/4 770 10%-s-S
= 7.748091729863654 - 107+ § = 69636375.71343146 - cm - s~ 1
— _ -2
G(.)S‘I — G(I)JLTSI . IﬁT SI ., (Ké,T SI) -
~ eS12 ~ GS = GPLT6 = e, cC
T a-RmSI T T
= 7.748091729863652-107°- S
(Go)o — GE)W =0
a
G(I)JLTSIZE_CSI — G(I;LTG:;'CG =
T — .
= 6.963637571343146- 105 - m - s~ 1 B 6'963?375713?146
10" -cm-s
cpir =& p
0 - tp
(65) = 1.1663787(6) - (hS' - c51)% S %
F 0 GeV (G§), = 1.43585103(74) - S|
QO
= = 1.43585103(74) - 10762 -] - m3 :
S 74 Jm 107*%-erg-cm3 R
= (according to the initial data [11]) .
o
(@]
é G -1 @, |
= F GEH™S = (GR"), - (K =*") = GFLTS = 9.5833019(49) - HE
& 73 m® 1057 em? ]
E = 9.5833019(49) - 1077 - — 54 S
i
GII:JLTSI €P8
PLT _ — . 33,
GE N 1.73857200(90) - 10 =
o 1 ,/hPLTG - cG ¥ "’E
8 o 2T G2 Mpc g?=g§”""w= i
o O F — -
© 5 h L s = 6.3870741(17) - 10711 - 1=
g o o kgz-m2 103 .
58 = 2.01977016(52) - 1071 - —— gmz2 - cmz2 S
- v
25 g p | =
o O
e g gII;LTiI — gIgLTf —
L = 1 = M|
% E _ 2. (n . GFPLTSI)Z ) MgrLTSI ST ~ ~ 2. (n . G}?LTG)Z ) MErLTG e _ § S
'% § - KRPLTSI ) - KPLTG _3 ©o
o o0 M _qq4 €M —
= 1.65007941(43) - 10720 - — = 1.65007941(43) - 107 - —
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G
c ST
Name | S SI, PLTSI G,PLTG K
wn L
KPLTSI
1 P 3
2-(n-G§”)7-KET'th'C”T 3
PLT _ P — P
ghiT = —FIT = 0.0113593510(29) 2
(kS1), = 1.380649 - 10723 - J /K (kS), = 1.380649 - 10-16 - erg /K
(according to [5]) o= = S|_
k¢ = °
SI —33 Egl EG [\O
K™= 7.05823863628079 - 107 9~ | _ 7 5823863628079 - 10~ =
[
g KPLTST = (ST, - KET=ST = KPLTG = (k©), - KLETC =
S = 9.2148669340205(24) - 10734 - = 9.2148669340205(24) - .

5 5 0
= K Sl 10724 —— = JE
S K- s* K- s R
S = 7.05823863628079(92) - 10733+ |=7.05823863628079(92) - 10733 | &S
2 sI. .SI% G .. .G4 !
2} ‘gp *C fp *C

K K

L PLTSI 'EPS
kP = ——— = 7.05823863628079(92) - 10733 - ———
1,015_-;1 " CSI K " tp
1 h.S‘I . CSI
T3 = : = 1.416784(23) - 1032 - K
. (T80 =@, @, @9
g (according to the initial data [11])
g 5
5 Tp TS = TPLTS = TPLT = 1 APLTST . ST _ 1 oy oS1t = 2p° _
% kPLTSI GII;LTSI kPLTSI kPLT . tP4-
kS = 1.416784061195941(18) - 1032 - K
[a
(18, - 18"
— 0 .100% = 0.27%
u(TpSI)o ’ ’

From the data shown in Table 1, it follows

that all five systems of units are

interconnected by an unambiguous and exact correspondence.

At the same time, the calculated values have deviations from the recommended

CO DATE [11] values of no more than 7.74% of their standard uncertainty.

That is, the initial data and the results of calculations obtained in one system of

units can be used in another without losing the accuracy of calculations.

For example, the geocentric gravitational constant of the Earth, according to the

2016 IAU data [15], has the value GM; = 3.986004356(8) - 10** - m3 - s72, which

is equivalent to the mass value in the PLTSI system. Using the conversion coefficient

of mass K7 —5!

, we obtain the value of the Earth's mass in kg:
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Mg = GMg/KET=5T = 597216755(12) - 10%* - kg,
which is 4 orders of magnitude more accurate than the value of the Earth's mass
presented in the same document, but calculated using the value of Newton's
gravitational constant recommended by CODATE [11]. In this case, the deviation
from the IAU value (Mg = 5.9722(6) - 10%* - kg) is 5.4% of its standard

uncertainty.

5. Forms of electromagnetic equations

Table 2 shows the equations for the electric displacement field D and the
magnetic field strength H, the macroscopic forms of Maxwell’s equations and the
Lorentz force equations depending on the values of &, 1, and rationalization
constants given in Table 1 taking into account the relations [12]

TaoOmura 2

Definitions of &y, uy, D, H, Macroscopic Maxwell Equations, and Lorentz Force
Equation in SI, G, PLT, PLTSI and PLTG Systems of Units

The equations of the electric displacement field D and
£ the magnetic field strength H
i €| Mo Macroscopic forms of Maxwell's equations
2 Lorentz force equations
Forms of electromagnetic equations
+ D=E+4-m-P; H=c>*B—4-1-M
V-D=4 vxH=2T 4 L g g LB
. — . - D; X —_— . - X ——=0;
Gl11| 1 + TP c J c at c adt
V-B=0
v
+ F=CI(E+EXB)
+ D=E+4-m-P; H=c*B—4-m-M
© VD=4 yxH=tT L0 g g 18
. — . - X —_- . —_—— X —ee— =0
11 + TP c J c at’ c dt ’
~ V-B=0
v
+ F=q(E+E><B)
+ D=E+4-n-P; H=c*-B—4-n-M
51 ! + V-D=4 VxH=4 +aDV E+aB0VBO
— . o . . . x frd . . — x — . . frd
A c? e ™) at’ at
+ F=q(E+vXxB)
N 1 _c?
= |4m| c? oD 0B
+ V-D=p;V><H=]+E;VXE+E=0;V-B=O
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The equations of the electric displacement field D and
the magnetic field strength H

£
i €| Mo Macroscopic forms of Maxwell's equations
2 Lorentz force equations
Forms of electromagnetic equations
+ F=q(E+vXB)
D=efl E+P; H=—-B—M
+ =& ; H= ST
&'| M aD dB
+ V-D:p;VxH:]+E; VxE+E:0;V-B:0

SI

+ F=q(E+vXB)

uy' =4-m-Kp?-1077-N-A72

-1

sg’:107-F-m-(4-n-c5’2-KAez-52)

6. Classification of basic constants

It is important to note that if for SI the defining constants are the transition
frequency of the hyperfine splitting Cs-133 Av,, the speed of light in vacuum,
Planck's constant, elementary charge e and Boltzmann constant (other defining
constants of SI outside the subject field of this article), for G the transition frequency
of the hyperfine splitting Cs-133 Av.,, the speed of light in vacuum, Planck's
constant, fine structure constant and Boltzmann constant, then for PLT, PLTSI and
PLTG — Planck length, speed of light and fine structure constant.

According to the classification [8], the basic units and physical constants can
be attributed to one of three classes: dimensionless constants (A), independent
dimensional constants (C), derivatives (all remaining) dimensional constants (B).
That is, there is a relation (constant of class B) = (constant or combination of
constants of class A) x (constant or a combination of Class C constants).

Table 3 shows the classification of the main constants and units of

measurement presented in the article of the systems of units.
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Table 3
Classification of basic constants and units of measurement, in systems of units

SI, G, PLT, PLTSI u PLTG

Classes

Name of physical permanent and basic units
SI | PLTSI | PLT | PLTG | G
Reference frequency Avgg C C C C C
Enununa Bpemenn 1 s = 9192631770/Aves tp = £p/c B B B B B
The speed of light in a vacuum ¢ = 299792458 - m/s = C C C C C

= 29979245800 -cm/s =¥p/tp
A unit of spatial extent

1m = (c/299792458) s, 1cm =m/100;

£p = 1.61625513959960(21) - 10735 - m = B ¢ ¢ ¢ B
= 1.61625513959960(21) - 10733 - cm
Planck's constant

C B B B C

h = 6.62607015-1073% - m2 - kg-s™%; h=2-mw-£p*-c3

Boltzmann Constant
k =1.380649 10723 -J/K; C B B B C
k = 7.05823863628079(92) - 10733 - £, - c*/K

Unit of mass
Kilogram (kg)
h

-2

m=-s B B B B B

1kg = :

kg (6.62607015 : 10-34>
1gm =kg/1000

Mp :Z-n-fp-ci Mp =1€P3'tP_2 =4{p-c?

Elementary charge
e = 1.602176634-1071°-C; C B B B B

e=va-h-c; e=~a-¥tpc?

Units of electric current
e

14 =
1.602176634-10719 -5
Fr/s:cm3/2.gm1/2.s_2 B B B B B

Q
‘ ﬁ
a

Gravitational constant

2% 3 B A A A B
GN: h 5 GN:1

Vacuum electric permittivity
1 e’ 1 B A A A A

4.1 h-a-c €0 4.1 €0

€o

Coulomb's Constant

ke=———; kc=1
¢ 4-1- g, ¢

Fine structure constant, dimensionless coupling constants of the
calibration interaction
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Classes
SI | PLTSI | PLT | PLTG | G

Name of physical permanent and basic units

2 2

) =v= 2
* qp 4-m-gy-hc 4-m-h-c
The rest mass constant of an elementary particle (the ratio of the
mass of an elementary particle to the Planck mass or the ratio of the

Planck length to its reduced Compton wavelength) A A A A A
Mep' e
Kom = =
MP AC,ep

7. The role of the speed of light in determining the basic constants

In the article [7], the author proposed to start the discussion of fundamental
physical constants with a somewhat unexpected question: "what would change in the
world around us if the speed of light were different from what it actually is, say, ten
orders of magnitude higher, i.e. 3-10*°-cm/s?". And assuming that the values of
Planck's Constant, the elementary electric charge, the mass of an electron and a
proton remain unchanged, and analyzing the equations of connection of fundamental
interactions, he comes to the conclusion that both with an increase in the speed of
light and with its decrease, the world would change radically and many physical
processes, and even more so life in it would be impossible.

But let's get into this "game" from the perspective of the PLT, PLTSI and
PLTG systems. To begin with, Planck's constant, with an increase in the speed of
light by ten orders of magnitude, will increase by 30 orders of magnitude (we mark

the notation of the changed values in SI with a dot):

2 .3

RS = B -%: RST . 1030
p °C

The Planck mass and the Planck charge and, accordingly, the mass of
elementary particles and the elementary charge, the effective charge of the weak
interaction for the proton and the effective charges of other interactions — by 20

orders of magnitude

Mgl = M5! - — = SI. 1020

' =qp 7,
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I SI £p - C? SI 20
9w = 9w "5 > =9w * 10
p'C

: 2p - (2
sI _ ,s1,-P — 4SI.
gs' = gs' {,P_Cz—gs’ 10%°

Fermi constant by 40 orders of magnitude
6 = G§l - fe € _ o 1gm
2t 4 F
but at the same time, due to the above scaling, the dimensionless interaction constants
(a, ag, ag), as the square of the ratio of effective charges to the Planck charge, as
well as the weak interaction constant (in particular, for the proton) will not change, as

invariant to the speed of light

2 —4
— GFPLT . hPLT B
w hPLT . CPLT K;m . 'BP . CPLT3
T

2

Y 8
. 1033 . 2B -
[ 17385720010 - 55 < P ) "
- £,° tp? - 7.68514818- 10720 - £,*)
tp*

= 1.02682675- 107>

and the Planck temperature

rpir _ 1 | #PLT . oPLTS _ gp5 _
kPLT GII;LT kPLT - %
~ £p° _
= P54
7.05823863628079(92) - 1033 '—;} 3 i
p

= 1.416784061195941(18) - 1032 - K
Constants having the dimension of spatial extent will not change, as they are
invariant to the speed of light:

Rydberg's constant:
a? - Krm
® 4‘ [ ‘EP
Thomson cross section of photon scattering by free electrons:
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_ 8 T ac ‘BP
or = 3. Kgm
Rayleigh nonresonant scattering of light by atoms:
az - 'gpz
OR = s
Ty
Boron radius:
Lp
an = ——
0 KTe”m -a

This list can be continued, the main thing is that the charge and mass ratios of
elementary particles will remain and the coupling equations will continue to work.
The frequencies and energies of the interactions will change, but the linear
dimensions of the spectral bands will remain.

To complete the picture, let's look at this world through the eyes of a
metrologist. Since the Rydberg constant does not depend on the speed of light, the
wavelength for the hyperfine splitting transition frequency Cs 133 will not change,
but the frequency Av,, = ¢/A, , Will be 10 orders of magnitude higher. That is, our

metrologist will determine 1 second according to the well-known formula [5]:

loo 9192631770 s
T A, 100
He will determine the length of one meter 1 = (¢/299792458) -5, i.e. m =

He will determine the mass of one kg according to the well-known formula

. h
— v =2 . &
kg = <6.62607015-10—34> mee
accordingly (1 - kg = 10%° - kg).

a charge equal to one coulomb:

- é _ va-gj!
~ 1.602176634 - 107°  1.602176634 - 10-1°

Thus, all defining constants and units of measurement will change except for

= C- 102

units of length.
But from the point of view of metrology, all these values will remain
unchanged, as well as the equations of connection of the laws of physics, i.e. even

textbooks will not have to be rewritten.



42

In the concept of variable speed of light (VSL), it is believed that c, in some
cases, may not be a constant. In particular, the author [13] believes that after the Big
Bang, before the phase transition from a gas of quarks to nucleons, light propagated
more than 32 orders of magnitude faster than the current value, which allows solving
the horizon problem and a number of other problems. But the author attributes the
success of the further development of the theory to the choice of a system of units in
which the change of other constants would be associated with the changing speed of
light. The PLT, PLTSI, and PLTG systems of units are possible candidates for this

role.

8. The role of the Planck charge in determining the interaction constants

Let's go back to our world and the speed of light.

All dimensionless interaction constants are determined by the ratio of the square
of the effective charge of the particles involved in the interaction to the product of
h - c. The following are the same relationships in the PLT system:

Gravitational interaction:

N2
Mp,* . (Kpy - 2p° - tp 2) (KR ap")?

QG = Gy.——— = = K;* = 5906 1073°

(4P5 tp3) " (£p - tp) N qELTZ
Electromagnetic interaction::
2 2
e* (Va5 - tp7%) (Va - q5'") _3
e 53 = 172 = 7.297-10
& ¢ (€p”tp73) (£p-tp) dp
Strong interaction at the hadron level::
2 PLT?2 PLT?2
a, 9N 9N~ 9N ~ 14.6

_4.n.hlc_4'7T'(’€p5'tp_3)'(’€P'tp) _4'7T'q1}3)LT2
For quarks in quantum chromodynamics:

2 2
2 PLT PLT
Yqg _ Yqg _ Yqg

asq=4'ﬂ'fl'0_4-n-{’p6'tp_4_4-n-q,’§LT2

<1

And even for the weak interaction, in particular for the proton:
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2
f 3
0.0113593510(29) - -&
. _4'7'['GF'MPr2'C2_ ng :< ( ) tP2>
w hz 4'7‘['fl'C 4"T["£P6'tp_4
~ 1.027-107°

Thus, it is acceptable to assume that the magnitude of the effective charge with
respect to the Planck charge determines the interaction constant.

The magnitude of the Planck charge of any nature has the value £p - cPL77, i.e.
for effective charges, a model representing a space-time process with a limiting flow
rate equal to the speed of light in a vacuum is acceptable.

In order for such processes having the same dimension to differ qualitatively,
the space associated with them must differ in at least one orthogonal dimension. That
is, PLT indirectly indicates the presence of hidden dimensions in the metric of our
space. Then it is possible to form a multidimensional model of the process equivalent
to a truly elementary particle, from which, for dimensional reasons, it is possible to
isolate a fragment equivalent to an effective charge of dimension L3T =2 of the
corresponding interaction. The energy of a particle having a rest mass is related to the
frequency of the de Broglie wave by the ratio E = A - w [9], where o is interpreted in
the same way as the rotation frequency of the probability amplitude. But the
frequency, m, can also be the frequency of a multidimensional process equivalent to a
truly elementary particle. Probably, such an approach can be applied to particles
without rest mass, such as a photon.

The energy of a particle having a rest mass is related to the frequency of the de
Broglie wave by the ratio E = Ai- w [9], where o is interpreted in the same way as
the rotation frequency of the probability amplitude.But the frequency, w, can also be
the frequency of a multidimensional process equivalent to a truly elementary
particle.This approach can probably be applied to both rest-mass and non-rest-mass

particles such as the photon. The frequency, ®, can also be the frequency of a

multidimensional process equivalent to a truly elementary particle.

E=m'c2:Kggl"gpg'tp_z"gpz'tp_z=(K£g"'wp)"€p2'c3=(U"£P2'C3
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E=h-w=w-£""c5,
where wp = tp ! is the Planck angular frequency.

The dependence of the constants of fundamental interactions on the interaction
energy and the convergence of their values when approaching Planck energies is
known [9]. But taking into account the above, it is acceptable to assume that the
values of effective charges are related to the topology of the corresponding space, and
their changes are related to the relativistic deformation of the particle localization
region, and, accordingly, a change in the parameters of an equivalent
multidimensional process. That is, it is not the interaction constants that may change,
but the values of the effective charges.

It is possible that the PLT system is also applicable to solving one of the ten
problems of the Standard Model — the search for the structure of fundamental
particles.

Conclusions

1. The Planck LT system of units, built on the basis of the kinematic system of
units by R.O. di Bartini, is a full-fledged system of units and in any of the three
presented variants (PLT, PLTSI, PLTG) can be used to produce scientific and
engineering calculations using the forms of basic electromagnetic equations given in
the article.

2. The presented conversion coefficients between PLT and SI, PLT and the
Gaussian system, as well as the refined (K,,) conversion coefficients between the
electromagnetic quantities SI and the Gaussian system allow the initial data and
calculation results obtained in one system to be used in another without loss of
calculation accuracy.

3. Planck's constant in PLT, PLT, PLT systems is not a fundamental constant,
but a derivative constant.

4. The conversion coefficient of the mass value between the PLT, PLTSI,
PLTG and SI systems and the Gaussian system is equivalent to Newton's gravitational
constant, that is, it is permissible to use this constant in a more accurate value

obtained non-experimentally:
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Gy = 6.6743009512342(17) - 10711 -m3 . 572 - kg1
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