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Abstract. At the 26th General Conference on Measures and Weights, it was decided to switch from natural standards in
the international system of Sl units to standards that are based on fundamental physical constants. This solution raises
the requirement for the accuracy of the numerical values of the fundamental physical constants. A technique is pro-
posed for improving the accuracy of numerical values of the estimates: of Planck's constant over 2pi, of gravitational
constant, of electric charge, of Planck temperature, of Planck acceleration, of Planck force, of Planck energy, of elec-
tron mass, of proton mass, of neutron mass, of Rydberg constant times hc in J, of Rydberg constant times ¢ in Hz, of von
Klitzing constant, of constant Hartree energy, of Josephson constant based on their representation through Planck's
constants: of length, of mass, of time. Increasing of the accuracy numerical values of Planck’s length’s and the Planck’s
mass is based on the fractal similarity of the golden algebraic fractals of the main characteristics of the hypothetical
Planck particle and muon. Also, to improve the accuracy of the numerical values of the fundamental physical constants,
the following physical laws are applied: the ratio of the Bohr radius to the Compton electron wavelength over 2pi is
equal to the fine structure constant. The moment of the mass of any elementary particle, defined through its Compton
wavelength over 2pi, is equal to the moment of Planck’s mass. It is shown that the moments of the mass of all elemen-
tary particles, which are determined through their Compton wavelength over 2pi, are equal to each other. The fine
structure constant can be determined through the Bohr radius and the Rydberg constant. A formula for the electric
charge is proposed and justified as a function of the moment of mass of any elementary particle. The numerical esti-
mates are refined: of the Planck current, of the Planck voltage, of the Planck impedance, of the Planck electric capaci-
tance, of the Planck inductance, of the Planck magnetic induction. A determination technique and a numerical estimate
of the total energy luminosity of a hypothetical Planck particle are given. A method for linking the main characteristics
of a hypothetical Planck particle to the main characteristics of the muon is proposed and justified. Since most of the
fundamental physical constants can be determined through Planck's constants: of the length, of the mass, of the time,
then these fundamental constants are functionally dependent on the corresponding characteristics of the muon.

Keywords: Planck's constant, fundamental physical constants, fractals, the accuracy units of measure.

Anomayin. Ha 26-1i I'enepanvuiii kongepenyii 3 mip ma 8az 6yno supiuieHo nepeimu 6i0 HamypaibHux cmanoapmis 8
MidICHapoOHitl cucmemi oounuys CI 0o cmandoapmis, wo IpyHmylomsca Ha QYHOAMenmanbHux QizuyHux KOHCMAanmax.
Lle piwenns nidsuwye 6umozy 00 MOYHOCHI HYUCENbHUX 3HAYEHb YHOAMEHMANbHUX QI3UYHUX KOHCHAHM.
3anpononosano mMemoouKy nidGUWEHH. MOYHOCMI YUCETbHUX 3HAYEeHb OYiHOK.: Koncmanmu Ihanka, nodinenoi na 2i,
epasimayitinoi KoHCmanmu, enekmpuyno20 3apady, memnepamypu Ilnanka, npuckopenns IInamnka, cunu Ilnanxa,
enepeii [lnanka, macu eiekmpona, Macu nPoOmoHa, Macu HeUmpoua, enepeemuynoi koncmanmu Pudbepea, wacmomnoi
xoncmanmu Pudbepea, woucmaunmu ¢pon Knimyinea, xoncmamwmu euepeii Xapmpi, xowcmanmu J{ocoseghcona.
Memoouxa 3acnoéana na npeocmagienHi yux KoHcmawm uepe3 Koncmaumu Ilnaumka: 006dcunu, macu, uacy.
3binvuennss mounocmi uucenbHux 3uauenv Ooeducunu Ilramka ma macu Ilnanka 3acnoeano Ha @GpaxkmanvbHii
nodibnocmi 3010mMux aneebpaiyHux @Gpaxkmanié OCHOSHUX Xapaxmepucmux cinomemuynoi wacmunxu Ilnanka ma
mioony. Kpim moeo, oOns niosuujeHns mMOYHOCMI HUCETbHUX 3HAYEHb DYHOAMEHMANbHUX (DISUUHUX KOHCMAHM
3ACmMoco8yiombcsi HacmynHi  Qizuuni 3axouu: eioHoutenHsi padiyca bopa 0o Komnmowiecvkoi 006dicunu xeui
enekmpona, nodinenoi na 2pi, dopieHioe nocmitniti moukoi cmpykmypu. Momenm macu 6y0b-sKoi eremenmaprol
yacmuHky, eusHaveHull yepes ii Komnmoniecoky 0oeoicuty xeuni nodineny na 2pi, dopignioe momenmy macu Ilnanka.
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Iokazano, wo MomeHmu Macu 6Cix ereMeHmapHux YacmuHoK, AKi eusHauaomscs yepes ix Komnmoniecoky 006xcumy
xeuni, nodineny na 2pi, € pisni misic coboro. Ilocmitina monkoi cmpykmypu modxce Gymu eusnauena uepes padiyc bopa
ma xoncmanmy Puodbepea. 3anpononosana ma o0rpyHmosana Gopmyna Ons eneKmpuiHoz2o 3apsaoy, AK QYHKyil
MomeHmy macu OyO0b-AKOi eleMeHmapHoi YacmuHKy. Ymouneni yucenvri oyinku: cmpymy Ilnanxa, nanpyeu Ilnanxa,
imneodancy Ilnauka, enexmpuunoi emuocmi Ilnanka, inoykmuenocmi Ilnauxa, maenimuoi indykyii Ilianka. [ana
MemoOUKa BU3HAYEHHSI | YUCEIbHA OYIHKA NOGHOI eHepeemuunoi ceimumocmi cinomemuynoi wacmunxu Ilianka.
3anpononosano i 06IpYHMOBAHO MEMOOUKY NPUB'AZKU OCHOBHUX Xapakmepucmuk inomemuunoi vacmunxu [Inanxka oo
OCHOGHUX Xapaxmepucmuk mioona. Tax Ax Oinvuwiicms GyHOAMEHMANLHUX QI3UUHUX KOHCIAHM MOJICHA SU3HAYUMU
yepes koncmanmu Ilnanka: 006xcunHu, mMacu, vacy, mo yi QyHOAMenmanvii KOHCMAHMY € QYHKYIOHATbHO 3aANEHCHUMU
810 BIONOBIOHUX XAPAKMEPUCTNUK MIOOHA.

Kaouosi ciioBa: koncranra [Inanka, ¢pynnameHTanbHi GpisndHi KOHCTAHTH, (ppaKTaiy, OTUHULI BUMIPIOBAHHS TOYHOCTI.
1 INTRODUCTION

Some fundamental physical constants can be expressed in terms of Planck's constants: of the
length 1, of the mass m, of the time t . According to CODATA [1], their numerical values have

the following values:
—35,... 81, —44
I, =1.616 229(38)-10~"m; m, =2.176 470(51)-10"kg; t,=5.39116(13)-10™s. (1)
From (1) it follows that the accuracy of the numerical values |, and m_is 10, and the accu-
racy of the numerical value t, is 10°°.

The speed of light in vacuum ¢, taking into account (1):

c= :—p =299 792 438 m's ™. (2)
p
The speed of light in a vacuum according to CODATA-2014 [1]:
¢ =299 792 458 m's .. (3)
The Planck charge q,,:
€ 1
q, =ﬁ=1.875 5459.10'8C, (4)
where:
e —the elementary electric charge according to CODATA-2014 [1]:
e=1.602 176 6208(98)-10°C, (5)
a —the fine structure constant according to CODATA-2014 [1]:
a =7.297 352 5664-107(0.000 000 0017-10°%). (6)
It is known [2] that:
q;=10"m | =3.517 673 932-10"°C?,[kgm]; (7)
e’ :107amplp =2.566 970 689-10"*C?, [kgm]. (8)
The Planck constant over 2pi 7 with (1,3,5,6,8):
m.|2 )
h= f =1.054 572 0440-107*Js, (9)
or:
h=m, c=1.054 572 1144-107*Js, (10)
or:
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2
h=—C ~1.054 571 8001-10 %Js. (11)
10°x
The Planck constant over 2pi 7 according to CODATA-2014 [1]:
71 =1.054 571 800(13)-107** Js. (12)

The gravitational constant G taking into account (1, 3, 5, 6, 12):
3

G=—"-=6.674082298-10"'m°kg s 7, (13)
mptp
or:
I C2 -11..3 1.2
G= rpn_ =6.674 083 188-10"m>kg s, (14)
p
or:
G= hiz =6.674 081 199-10™"m’kg's?, (15)
m
p
or:
IZCS
G= "7 =6.674 085 179-10 "m°kg 's %, (16)
or:
tc®
G= pT = 6.674 086 069-10 "'m°kg s, 17)
or:
IZCZ
G=10"a-*-=6.674 085 177-10 "'m°kg s . (18)
e
The Gravitational constant according to CODATA-2014 [1]:
G =6.674 08(31)-10 'm°kg *s 2. (19)
The Planck acceleration a :
I
a, = t_g =5.560 815 075-10°'m's ?, (20)
p
or:
a, = t£ =5.560 815 4460-10°'m's 2. (21)
p
The Planck force F:
m |
F,=ma,= t‘; ®=1.210 294 719-10%kg'm's?, (22)
p
or:
mpC 44,11 -2
F,=m,a, :t— =1.210294 799-10"kg'm's ™. (23)
p

The Planck energy E ; :
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E,= mpc2 =1.956 113 684-10°J,
or:
2
m Ip

9
E, = Fyl, =— 5 =1956 113 423-10%3,

o

or:

mpclp 0
E =FI| = " =1.956 113 553-10°J,

p

or:
fi

E, = —=1.956 112 970-10°J,
p
or:
2
=——C 1956112 970-10°J.
10" at,,
The Planck power P, with (25):
E
P, = t—p =3.628 372 528-10°W,
p
or with (23):

P, =F,c=3628372 230-10°4W.

The Planck temperature T,

where E - the Planck energy, k — the Boltzmann constant, according to CODATA-2014 [1]:
k =1.380 648 52(79)-10 2 JK ™,
then with (24):

E, 32
T, = T =1.416 807 867-10"K,

then with (25):

Ep 32
T, =% =1.416 807 678.107K,

then with (26):
Ep 32
T, = o =1.416 807 772-10K,

then with (27, 28):

Ep 32
Tp = o =1.416 807 349-107°K.

The Planck temperature according to CODATA-2014 [1]:

T —Ep—1416808 33)-10%(33)K
T L (33)-10™ (33)K.
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The total energy luminosity S of a hypothetical Planck particle according to the law of Ste-
phen - Boltzmann:
S, =0T, =2.284 837-10"*'W'm™?, (38)
where ¢ is the Stefan-Boltzmann constant to CODATA-2014 [1]:
2 4
- %- ths = 5.670 367(13)-10°W'm2K . (39)
Obviously S on the basis of (29) can be represented in the form:

2
T

P
S =2_._P_2284833.10"W'm2. (40)
P60 I2

p

The main of Planck units of the electromagnetism [2],taking into account the accuracy of the
Planck constants(of the length, of the mass, of the time):

The current of Planck I, :

1 1
I, _ % _ 3478 929.10% A, {ngst*}. (41)
tp
The voltage of Planck V
E  mc? 13
V, =—F=—F—-1.04296-10” v,{ngmZS-z}. (42)
9% 9

The impedance of Planck Z ;:

V

Z,= I—p =29.979 26 O, [mls-l]. (43)
p
Obviously, the true value Zis:

_ c _ 1a-1
Zy = o7 = 29.979 2458 Q,[m's™]. (44)
The characteristic impedance of vacuum Z,to CODATA-2014 [1]:
Z,=4nZ, = 4;:% =376.730313461770... Q.. (45)

The electric capacitance of Planck C  :

C, _ b _1 798 30.10% F.[m7s?]. (46)
VP
The inductance of Planck L :
2E.  2m c? _
p == = 323245910 H,[Q's' ],[m]. (47)
p p

The module of the magnetic induction of Planck B, :

F 14
_'p _ 52 -1
Bp_ﬁ_2.152 498-10 TI, [kg2m2s7]. (48)
p

The module of the magnetic field strength of Planck H ,
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B . z o
H, =—2=17129-10° [A'm™], [kg?m?2s™], (49)
Ho
where , - this is the magnetic constant, from [1]: z, =1.256 637 0614...-10° [H'm™].

Obviously, the gravitational constant G and the Planck constant over 2pi 7, taking into ac-
count the formulas (11, 13, 22, 33, 44) can be represented in the form:
4

G- E— — 6.674 084 08-10 'm3kg s ?, (50)
p
or.
2T 2
G=—L =6.674 085 338-10 'mkg s 2, (51)
mpr
2
€z, 34
h=—P —1054 571 8001-10 *Js. (52)
(94

Analysis of the formulas (1-52) shows that the numerical estimates of the values of the fun-
damental constants that can be obtained on the basis of the Planck constants: 1, m ,t , differ signif-

icantly from their standard values, which are presented in CODATA [1]. To improve the accuracy
of these fundamental constants, it is necessary to increase the accuracy of the Planck constants:
l,m,.t,.

2 THE CHOICE OF STANDARDS OF FUNDAMENTAL CONSTANTS

To select standards of fundamental constants, we use the following criteria:

1. The accuracy of the numerical value of the fundamental constant should have the maximum
possible value. That is, the number of decimal places after the decimal separator should be the larg-
est.

2. The standard uncertainty of the fundamental constant should have the minimum possible
value.

3. The numerical value of the fundamental constant is determined (confirmed) experimentally.
The following fundamental constants correspond to such criteria [1]:
— the speed of light in vacuum: ¢ =2.997 924 58-10°m"s™* (exact);

— the impedance of Planck: Z ; =29.979 2458 Q) (exact);

— the characteristic impedance of vacuum: Z,=376.730 313 461 770... Q (exact); the
magnetic constant: z, =1.256 637 0614...-10°[H'm™] (exact);

— the Rydberg constant: R, =109 73731.568508 (0.000065)m™*;

—  the proton Compton wavelength over 2pi: X2 =2.103 089 101 09(97)-10**m;

—  the Bohr radius: a, =5.291 772 1067(12) -10™* m;

— the neutron Compton wavelength over 2pi: 7&?:0 =2.100 194 1536(14)-10"°m; the fine-
structure constant: o =7.297 352 5664(17) -10°2;

—  the electron Compton wavelength over 2pi: x% =3.861 592 6764 (18)-10 " m;

—  the elementary charge: e =1.602 176 6208(98)-10™°C;

—  the muon Compton wavelength over 2pi: &% = 1.867 594 308(42) -10*°m;
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— the muon mass: m _ =1.883 531 594(48) 10 %kg;

— the Boltzmann constant: k =1.380 648 52(79)-10 2 J'K™;
— the proton Compton wavelength over 2pi: X2 =2.103 089 101 09(97)-10**m;

— the neutron Compton wavelength over 2pi: 7&’(}0 =2.100 194 1536(14)-10"°m; the Boltz-
mann constant: k =1.380 648 52(79)-10 2 J'K ™.

To improve the accuracy of Planck’s constants: |,,m,t,, we use a concept whose essence is

that these constants are relied on as unknown values. Then to determine them requires three inde-
pendent equations (source), in which the accuracy characteristics of the operands are higher than the
accuracy characteristics of the standard values of the Planck constants: 1 ,mt .

Obviously, the first equation is:

|
c=-2=299792 458 m's™, (exact). (53)

p

The second equation is defined on the basis of patterns: an electric charge - a function of the
mass moment [2]. Then:

e’ =10"am |, =2.566 969924238 10...-10"*C? [kgm]. (54)
From (54) it follows that:

ml = 1 =3.517 672 883 255 617 770...-107* kgm. (55)

Given that the accuracy of the values of the fine structure constant and the elementary charge
is 107, it can be presumed that the accuracy of the estimate of the value of the Planck mass mo-
ment is also 107™%°, then:

ml = N =3.517 672 8833-10*° kgm. (56)

The third independent source for estimating the values of Planck's constants:1 ,m .t  is de-

termined on the basis of a pattern [3,4]: Planck’s constants: masses m, and lengths |, are golden

algebraic fractals of the main characteristics of a muon: its mass m* and its Compton wavelength
over 2pi &% , then:

mgf =2.176 638 834 506 326...-10°° kg; (57)

|4 =1.616 103 153 231 184...-10°° m. (58)

Based on formulas (53) and (58), we obtain the value of the Planck time constant t{{ :

T x

o
tp =

=5.390 739 860 544 403...-10™* s. (59)

|

Given that the accuracy of constants m* and %% is 107, it can be assumed that the accura-
cy of the evaluation of constants: m;‘f, I;‘f and t;‘f is also 107, then:

M =2.176 638 835-10° kg; (60)
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I =1.616 103 153-10% m; (61)

tg’_ =5.390 739 861-10* s. (62)
Let the value of the moment of the Planck mass m I, which is given in formula (56) is a

standard, then we make a comparison of the Planck constants - the length and the mass according to
formulas (1) and (60,61).

The value of the moment of the mass of Planck by the formula (1):

m,l,=3.517 673 931 63-10* kgm. (63)
Taking into account the accuracy of the values of the constants in the formula (1):
m,l, =3.517 674-107" kgm. (64)
The value of the moment of the mass of Planck by the formulas (60,61):
m;’flg‘f =3.517 672 883 891...-10™ kgm. (65)

Taking into account the accuracy of the values of the constants in the formulas (60,61):
mé 14 =3.517 672 884-10°* kgm. (66)

The analysis of formulas (56), (64) and (66) shows that the concept of the fractal connection
of the hypothetical Planck particle and muon can be used as a third independent source to increase
the accuracy of the values Planck's constants of the mass, of the length, of the time. In [2] it was
shown that the moment of the Planck mass is equal to the moment of the mass of the electron,
which is defined through the Bohr radius, then the equality is true:

ml, =ma«, (67)
where: a,,a,m, — it is, respectively: the Bohr radius, the fine-structure constant, the electron mass.
According to [1] the mass of electron equals:

m, =9.109 383 56(11)-10™*" Kkg. (68)
It is known that the Compton wavelength over 2pi 4. of any elementary particle with a mass
m is equal to:

Ro=—. 69
= (69)
Whence the moment of particle mass:
x.m=". (70)
c
From formulas (67) and (70) it follows that:
ml, =mAg. (71)
That is:
e =a,, (72)
or:
a= K_C (73)
&
From formulas (69) and (71) it also follows that:
Mpl, =MAL =m A2 =m A =m AL =..=mh = g (74)
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The mass moments of all elementary particles, which are determined through their Compton
wavelength over 2pi, are equal to each other and equal to the Planck mass moment.

From formulas (55,56) and (74) it follows that:
e’ =10"am,|, =10"amAg =10'am A% =10"am _i{ =..=10"ami, _107a . (75)
c

That is, formula (74) confirms the pattern [2] that the electric charge is a function of the mass
moment. It also means that there is an opportunity to improve the accuracy of Planck’s constants

estimates: of the mass, of the length, of the time to a value of 10~°, and the composition of these
constants - the mass moment - to a value of 107°.

3 IMPROVING THE ACCURACY OF THE NUMERICAL VALUES OF THE
ESTIMATES OF SOME FUNDAMENTAL PHYSICAL CONSTANTS

The Rydberg constant is one of the most accurately measured fundamental constants. Obvi-
ously, it is convenient to use this constant to estimate the accuracy of other fundamental physical
constants, for example, the fine structure constant. Let us specify the value of the fine structure con-
stant in terms of the Rydberg constant and the Bohr radius. The Bohr radius has the same accuracy
value as the fine structure constant, but its standard uncertainty value is less. Then:

a =4ra,R, =0.007 297 352 5663 119 669 893 690... (76)
On the basis of formula (72), we specify the estimate the value of the fine structure constant:
a =«/47zk"c R, =0.007 297 352 5663 908 ... (77)

Analysis of the values of the fine structure constant: of the standard according to
CODATA-2014 by the formula (6), as well as by formulas (76) and (77) shows that the weight of
the tenth digit of the standard value of the fine structure constant (number 4) is greater than by the
formulas (76, 77).

The elementary electric charge, expressed in terms of the Rydberg constant:

e=,[/10"m o . (78)
“47R,

The Planck’s constant over 2pi, expressed in terms of the Rydberg constant:

2
(04

—_— € —_
hi=mCRe = mecM—R. (79)

0

The value R, of the Rydberg constant times hc in J:

2 2 2
a m.c o
cR, =—

o0

R, =27heR, = 27m,c =2.179 872 325 506...-10 J. (80)

4R

The value R, of the Rydberg unit of energy or Rydberg constant times hc in J according to
CODATA-2014 [1]:

R, =2.179 872 325(27)-107* J. (81)
The value R, of the Rydberg constant times ¢ in Hz:
R _ mkee' _m10710" e’ (A)°c" _ ca’
© 4nn’ 4rmd (k)¢ Ak,
where K, it is the electric force constant, or the Coulombs constant:
k, =107c?, (83)

=3.289 841 960 363 475 100...-10" Hz, (82)
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but with (77):

2

o
=— 84
T AxkS, (84)
then:
R, =CR, =3.289 841 960 355 208 712 664-10" Hz. (85)
The value R, of the Rydberg constant times ¢ in Hz according to CODATA-2014 [1]:
R, =3.289 841 960 355(19)-10" Hz. (86)

The value of the quantum of the electrical resistance, or the von Klitzing constant R, :

, ¢ 2nZ
R = 22 _ 2AMACC _ 27C 27 _pog1 807 455 431 940 925 6190..0, [mis™]. (87)
e 10'ami; 10 «
The value of the quantum of the electrical resistance, or the von Klitzing constant R, accord-
ing to CODATA-2014 [1]:

Ry =25 812.807 4555 (0.000 0059)<2, [ m's™ . (88)

The Josephson constant K, as the reciprocal of the magnetic flux quantum:

e 10ae 10'a_ «
zh me’c  rmec meZ,

Since taking into account formula (42), the dimension of the Josephson constant:

1 3
K, = 483 597.852 473 798...-109H21V1,[kg 2m 251}. (89)

13 13

[H21V‘1] :{s‘l(kg 2m 2sz)} :{kg 2m 231}. (90)

The value of the Josephson constant according to CODATA-2014 [1]:
K, =483 597.8525(0.0030) -10°Hz'V ™. (92)

The constant atomic unit of energy, or the constant Hartree energy E, :

2
E, = mhag =mc’a” = 2R, =4.359 744 651 012...-107* J. (92)
The value of the constant Hartree energy according to CODATA-2014 [1]:

E, =4.359 744 650(54)-107"° J. (93)

We calculate the estimates of the moment of the mass: of the proton, of the neutron, of the
muon, of the electron through their Compton wavelength over 2pi:

— the proton:
mijg+ =3.517 672 883 928 269 668 82-10* kgm, (94)
— taking into account the accuracy of the proton mass values and its Compton wavelength
over 2pi:
mpjag =3.517 672 884-10* kgm, (95)
—  the neutron:
mnoxg° =3.517 672 882 298 233 5456-10™* kgm, (96)

32



OU®POBI TEXHOJIOIIL, Ne 25, 2019

— taking into account the accuracy of the neutron mass values and its Compton wavelength

over 2pi:
mnowgf =3.517 672 882-10* kgm, (97)
—  the muon:
mﬂ_xg’ =3.517 672 883 892 566 952-10~* kgm, (98)
— taking into account the accuracy of the muon mass values and its Compton wavelength
over 2pi:
mﬂ,wg‘ =3.517 672 88410 kgm, (99)
—  the electron:
m,i% =3.517 672 884 181 455 998410~ kgm, (100)
2—_ taking into account the accuracy of the electron mass values and its Compton wavelength
over 2pi:

m,A%, =3.517 672 88-10~* kgm. (102)

Analysis of formulas (94-101) shows that the accuracy of estimates of the mass moments of
the proton, of the neutron, of the muon, of the electron through their Compton wavelength over 2pi
does not exceed the value 1, that is:

mi. =3.517 672 88-10™* kgm. (102)

Increase the accuracy of estimating the mass values: of the proton, of the neutron, of the elec-
tron. For this we use physical law: equality of moments of particle mass through their Compton
wavelength over 2pi, of the formula (75), and the fact that the accuracy of Compton wavelength
over 2pi of the elementary particles and the accuracy of the moments of their mass is higher than
the accuracy of the values of the mass itself:

2

m. =—°  —1672621897 680 1600..-10% kg, (103)
* 107kl
2
m,=—— ~=1.674 927 471 455 855 10...-107" kg, (104)
" 10"aRl
2
m, = ——— =9.109 383 557 602 4446...-10*" kg. (105)
10" aiy

Taking into account the accuracy of the operands in formulas (103,104,105), the mass esti-
mates of the proton, of the neutron, of the electron are as follows:

m . =1.672 621897 680-10*" kg, (106)
m , =1.674 927 471 46-10 kg, (107)
m, =9.109 383 557 60-10"*" kg. (108)

Obviously, the new estimates of the mass moments of the proton, of the neutron and of the
electron, taking into account the estimates of the values of their mass in formulas (106,107,108),
will be close to the value of the mass moment by formula (56).

Let us specify the values of the estimates of the Rydberg constant time hc in J and constant
Hartree energy taking into account the calculated value of the electron mass estimate:

R, =2.179 872 324 932 125...-10 J. (109)
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E, =4.359 744 649 864 251...-107% J. (110)

Based on estimates of the values of Planck's constants — of the mass, of the length and of the
time, as fractals of the main characteristics of the muon, and which are represented by the formulas
(57,58,59), we calculate the estimates of the constants:

—  the Planck acceleration ag':
|#
ag‘ =P ” =5.561 248 840 708 248 850...-10>* m's2, (111)
ty)

— the Planck force Fp’f :

F/ =m4 al =1.210 483 019 503 885 939 ...-10* kg'm's?, (112)

— the Planck energy Eg‘i :

Ex =ms ¢® =1.956 265 424 752 231 7250...-10° J, (113)
or:
Ef =F/ 14 =1.956 265 424 753 837 78210...-10° J, (114)
or:
R mfl¥c 9
El =—=—""—=1.956 265 424 753 034 8884...-10° J, (115)
t t
or:
2
E# =—-C  —1.956 265 424 398 811 5895...-10° J. (116)
107at§‘

The analysis of the values of the Planck energy constant estimates using the formulas (113-
116) shows that their accuracy does not exceed the value of 107°, then the average value of the
Planck energy constant estimate is:

Eg‘_ =1.956 265 425-10° J. (117)

Since the accuracy of the estimation of the main characteristics of the muon is 107, it can be
assumed that the accuracy of estimates of the Planck acceleration constants and the Planck force is
also the value of 10°°, that is:

ay =5.561 248 841-10™ m's?, (118)
F/ =1.210 483 020-10* kg'm's™>. (119)
The Planck power P :
H

Ps =—"-=3.628 936 796 446 415 0420...-10 J's", (120)

y7i

tp

or:

P/ =F/ c=3628 936 797 841 829 669...-10% J's™. (121)

The average value of the estimate of the Planck power with accuracy 10°° is:
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Pp”_ =3.628 936 797-10* J's™. (122)
The estimate of the value of the linear density of the Planck mass pg’,f :

-omy
ply =—F-=1.346 843 999 501 846 250...-107 kg'm™. (123)
|

p

Or taking into account the accuracy 10°° of the Planck constants, which are determined on the
basis of the characteristics of the muon:
omY
Pl =——=1.346 844 000-10*" kg'm™. (124)
|#

p

The estimate of the value of the surface density of the Planck mass pg‘; :
. m“
Phs =—> ~=8.333898 716 851 442 584...-10%" kg'm™. (125)
y7i
(15 )
Or taking into account the accuracy 10~ of the Planck constants, which are determined on the
basis of the characteristics of the muon:

. m*
Pl =—"—=8.333898 717-10* kg'm. (126)

a1y y

The estimate of the value of the density of the Planck mass p%,

H
ph, =—-—=5.156 786 372 321 281 887...-10%° kg'm . (127)
a5
Or taking into account the accuracy 10~ of the Planck constants, which are determined on the
basis of the characteristics of the muon:

oomY
ph, =——=5.156 786 372-10* kg'm™. (128)

1)

Estimates of values: of the linear density of the Planck mass p,, of the surface density of the

Planck mass p,, , of the density of the Planck mass p,, based on the Planck constants according to
CODATA-2014 and taking into account the accuracy values 10~ of the Planck mass :

m

Py = I—p =1.346 64-10” kg'm™, (129)
p
m

Pros = ( ;2 =8.331 96-10* kg'm~, (130)
p
m

Pp =5 =5.155 18-10" kg'm™. (131)

- =
IP

Estimates of the main of Planck units of the electromagnetism which are determined on the
basis of the characteristics of the muon:

The current of Planck Ig_ :
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1 1
14 _de 3479 199 648-10% A, {kgzmzs‘l}. (132)

4

The voltage of Planck V' :

~ E* “c? 13
V) =—-——F _-1043 037 815-10”" V, ngmZS—Z}. (133)
dp dp
The impedance of Planck Z,‘f :
AV
ZK =2 =29.979 2458 Q,[mls*]. (134)
b
The electric capacitance of Planck Cg‘f :
Cy = % __1.798 157 26370-10% F,[ms? . (135)
Vo
The inductance of Planck L’rjf :
_ 2EY 2m¥c?
Lo =2 _=""° " -3232 206 307-10* H,[lel],[m]. (136)
Ho\2 “o\2
()" (y)
The module of the magnetic induction of Planck Bg‘f :
- 11
B =—-=2.152832 659-10° TI, [kg2m2s™]. (137)
q,c
The module of the magnetic field strength of Planck H;‘f ;
B~ 1
S _ P 59 1,41 -1
Hy = =1.713 169 797-10” [A'm™], [kg?m2s™]. (138)

Ho

The estimate of the Planck temperature T* , which is determined on the basis of the charac-
teristics of the muon:

7]

TH = B =1.416 917 77-10*% K 139
p —T— . * . ( )

The estimate of the total energy luminosity S;‘_ of a hypothetical Planck particle, which is de-
termined on the basis of the characteristics of the muon:

SY =5(T) )" =2.285 545-10 W'm >, (140)

Estimates of the Planck constant over 2pi 7 which are determined on the basis of the charac-
teristics of the muon:
My g

t

=1.054 571 800-10°** Js, (141)
or:
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h=mi 14 ¢=1.054 571 800-107* Js, (142)
and too:
2
h=m,CAS =m,c——— =1.054 571 8001-10"* Js. (143)
7T

0

Comparative analysis of formulas (9, 10) on the one hand and formulas (141, 142, 143) on the
other hand with a Standardizing formula (12) shows that Planck's constants: of the length, of the
mass, of the time, which are determined based on the characteristics of the muon, are more prefera-
ble in the application, than their standard values.

The accuracy of the operands in formulas (11, 143) is not lower than 10™°, then taking into
account formulas (141, 142), the estimate of the Planck constant over 2pi 7 can be represented as:

7 =1.054 571 8001-10°* Js. (144)

Estimates of the Gravitational constant G , which are determined on the basis of the charac-
teristics of the muon:

I;f 3
6-—U) 5673 045 860 10™"mkg s ?, (145)
mg (5 )°
or:
" A2
G=-"" =6.673 045 869-10 "'m*kg s 2, (146)
7
mp
or:
G =" _ 6,673 045 86710 "m’kg s, (147)
(mg)
or:
(15 )¢’
G=-2" =6.673 045 871-10 'm°kg's 2, (148)
or:
(ty )c’
G= pT =6.673 045 871-10'm*kg s 2, (149)
or:
G 2107 (l,l;_)zc2 11, 3), 12
=10"a =t~ =6.673 045 870-10 "'m’kg 's”, (150)
or:
4
G- Cﬂ_ =6.673 045 86910 'm%kg s 2, (151)
F
p
or:
kZ(T/f )2
G=—""—=6.673 045 871.10 "m°kg s . (152)
(my )*F,’

The average value of the estimate of the Gravitational constant by the formulas (145 - 152):
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Or taking into account the accuracy of the operands:

G =6.673 045 870-10 "m®kg's .
Specify the estimated value of the elementary electric charge:

3
o= /107 m, 4"‘R =1.602 176 620 8020-107° C.
ﬂ. 00

e=1.602 176 620 80-107" C.

Estimation of the basic characteristics of the hypothetical Planck particle based on the charac-
teristics of the muon increases the accuracy of the values of some fundamental physical constants.

4 RESULTS

(153)

(154)

(155)

Table 1 presents the final results of research to improve the accuracy of some fundamental

physical constants.

Name of the constant Constant value Co_nstants proposed The unit
CODATA-2014 in the research of measure

Gravitational constant 6.674 08-10! 6.673 045 870-10¢ m3kg?ts?
Planck constant 1.054 571 800 -10°% 1.054 571 8001 -10°% m? kgt s
Elementary charge 1.602 176 620 8-107° 1.602 176 620 80-107*° C
Planck length 1.616 229-10°% 1.616 103 153-10°% m
Planck mass 2.176 470-10°® 2.176 638 835-108 kg
Planck time 5.39116-1044 5.390 739 861-10 S
Planck temperature 1.416 808-10% 1.416 917 77-10% K
Electron mass 9.109 383 56-10°3! 9.109 383 557 60-10°%! kg
Proton mass 1.672 621 898-10°% 1.672 621 897 680-10%' kg
Neutron mass 1.674 927 471-10%7 1.674 927 471 46-10°% kg
Rydberg constant in J 2.179 872 325.1018 2.179 872 324 93-1018 J
Rydberg constant in Hz 3.289 841 960 355-10'° | 3.289 841 960 355 2-10*° Hz
Von Klitzing constant 25 812.807 4555 25 812.807 4554 31940 Q
Constant Hartree energy 4.359 744 650-10718 4.359 744 649 86-1078 J
Josephson constant 483 597.8525-10° 483 597.852 474-10° Hz! vt
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5 CONCLUSIONS

Since units of measurement of most constants and variables of gravitational and electromag-
netic interactions can be expressed in units of measurement: of the length, of the mass and of the
time, that is, through: meter, kilogram and second, it is convenient to choose Planck constants: of
the length, of the mass, of the time as the basis of fundamental physical constants. However, in the
practical use of these constants problems arise: 1) their low accuracy; 2) indirect, not direct connec-
tion with the characteristics of real elementary particles. To eliminate these problems, it is proposed
to establish a direct relationship between the characteristics of the hypothetical Planck particle and
the characteristics of the muon. Since the characteristics of the muon and the hypothetical Planck
particle are golden algebraic fractals, this relationship can be established on the basis of the similari-
ty coefficients of golden algebraic fractals. This approach improves the accuracy of the Planck
length and of the Planck mass by three orders of magnitude, and of the Planck time by four orders
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of magnitude. Improving the accuracy of measurements of the characteristics of the muon will au-
tomatically increase the accuracy of all fundamental constants, which are determined on the basis of
the Planck constants: of the length, of the mass, of the time.
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