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Formula overview  
 

Halit Eroglu, 04/2014 
 

With the base formula the following fundamental constants and significant physical 
parameters were derived. 

 
Variable used: 
c = Speed of light      G  = Gravitational constant 
h = Planck constant      α = Fine structure constant  

=h  reduced Planck constant     g = Acceleration due to gravity 

Pl = Planck length      PQ = Planck charge 

Pt = Planck time      KR  = Von-Klitzing constant 

Pm = Planck mass      u = Atomic mass unit 

PV = Planck volume      AN  = Avogadro constant 

PeVm = Planck mass in eV     mR  = universal gas constant 

)(PlanckCλ = Compton wavelength of Planck mass  Bk = Boltzmann constant  

PE = Planck energy 

 
Electron 
e  = Elementary charge 

em = Electron mass 

=Kr  Classical electron radius 

rkO  = Surface of classical electron radius 

eV = Volume of classical electron radius 

eµ = Magnetic moment of electron 

)(ElektronCλ = Compton wavelength of electron 

eC  = Coulomb force of electron 

tronFaktorElekg = Electron spin g-factor 

gyroe = gyromagnetic ratio of electron 

)(eVem  = electron mass in eV 

 
Proton       Neutron 

=otmPr  proton mass     Nm = neutron mass  

 otrPr  = proton's radius    Nr  = neutron's radius 

 otVPr  = volume of proton    NV  = volume of neutron 

otOPr  = surface of proton    NO  = surface of neutron 

)(Pr eVotm  = proton mass in eV    )(eVNm  = neutron mass in eV 

otPrµ = magnetic moment of proton   Nµ = magnetic moment of neutron 

)(ProtCλ = Compton wavelength of proton  )( NeutronCλ = Compton wavelength neutron 

otCPr  = Coulomb force of proton   NC  = Coulomb force of neutron 

otonFaktorg Pr = proton spin g-factor   ronFaktorNeutg = neutron spin g-factor 
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Important note:  
 
No original Planck units and their numerical values were used in this book and in this formula 
overview. However, in honor of Max Planck, I have named after him the new quantized sizes. 
The Planck mass, the Planck length, etc. should therefore not to be confused with the original 
Planck units. 
 
The following equations are derived to make certain connections clear. Here, the Planck 
length wasn't used in order to ensure clarity. The multiplication by the number one in the 
Planck length has no effect on the numerical values. During the comparison of equations 
derived with CODATA values, however, the Planck length is included in the extension with 
the orders of ten. 
 
 
---------------------------------------------------------------------------------------------------------------- 
 
 
 

The base formula as elementary constant 
 
With 341079390548222864,1 −⋅=h  , c= 299.792.458 and 2610−=Pl  
 
CODATA-value of reduced Planck constant:  Js 1061,05457172 34−⋅=h  

The deviation from the CODATA value: 341043104920002505611,0 −⋅  

 
CODATA-Value c⋅h  in eV:  MeVfm 8197,326971=⋅ ch  
With the base formula in eV: MeVfm 021787197,392088=⋅ ch  
 
 

1. 261010 −⋅=⋅ ch  2. 2610
10 −⋅=
c

h  

 
 

Planck charge 
 

CoulombQp
191039832040571553,3 −⋅=  

 

3. eQP 2=   => 
2
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Planck mass 
 

kgmp
171043455185084158,3 −⋅=  

MeV 0217870197,392088=PeVm  

 

7. P
p lc

m
⋅

= h
 

8. 2

2

c

Q
m P

P

π⋅=  

9. 2

10

c
mp =  10. 10

1
2 ⋅

=
c

mP  

11. 
10

2
h=Pm  12. 

 

2
)( 2 π⋅=eVPm  

13. 
e

c
m eVp

⋅= h

)(   

 

Planck energy 
 

JouleEP   68381622776601,3=  
 

14. 
 

2210 π⋅== eEP  
 

15. 
 

10=PE  

16. 
 

P
P l

c
E

⋅= h
 

17. 
 

102 =⋅= cmE PP  
 

18. 
 

2π⋅= PP QE  
 

 
 

 

 
 

Planck time 
 

19. 
 

....01000010010010,1=Pt  
 

 
 

Planck length 
 

20. 
 

2610−=Pl  
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Elementary charge 
 
With the  CODATA-value:  C 10602176565,1 19−⋅=e .  

With the following equations, we obtain the value:  Ce 1910699106020285776,1 −⋅= . 

The deviation from the CODATA value: C1910300865310001479873,0 −⋅ . 
 

 
21. 

 

10⋅⋅= K
P

P r
m

Q
e  

 

 
22. 

 

5
10 2 Krce ⋅⋅= ⋅  

23. 
 

Ke rme ⋅=2  24. 22

10

π
=e  

 

 
25. 

 

Ge ⋅= 8
3

1
         Ge ⋅= 16

3

2
          Ge ⋅= 32

3

4
            Ge ⋅= 12

2

1
 

Charges of subatomic particles such as quarks 

26. 
 

π⋅
⋅⋅=

P

KP

m

rV
e

12
 

 

 
27. 

 
 

Ge ⋅= 24  

 

Electron mass 
 
With the  CODATA-value: kg311010938291,9 −⋅  

With the following equations, we obtain the value:  kgme
3110295201062938514,9 −⋅=  

The deviation from the CODATA value: kg10 704791900030890585,0 -31⋅  
 

 
28. 

 

P

P
e m

Q
m =  

 

 
29. 
 

 

h

c
Qm Pe ⋅=  

30. 
 

 
2


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



=
π
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31. 
 

 

ceme ⋅⋅= π2  

 
32. 

 
2
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
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

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
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2 ⋅=  

34. 
 

P
e m

e
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2=  
35. 
 

 
eQmm PPe ⋅==⋅ 2  
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Classical electron radius 
 
With the following equations, we obtain the value: mrK

1510766508183755164,2 −⋅=  
 

 
36. 

 

c

e
rK ⋅

⋅=
2

h
 

 
37. 
 

 

Ke
P rm

Q ⋅=







2

2
 

38. 
 

 

 PPK mQr ⋅=
4

1
 

 

39. 
 

 

2

2

4π
h=Kr  

 
 

Fine structure constant 
 

With the  CODATA-value: 0,00729735253594845000 or 
03599971,137

1
 

With the following equations, we obtain the value: 

933249600072942714,0=α  or  
1900938826331,137

1
 

 
The deviation from the CODATA value: 0,00000308104262349701 
 

40. 

2
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2

2
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
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

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
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π
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m
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⋅
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4
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eP mQ ⋅=
4

1α  

46. 
 

2

eme ⋅
=α  
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2
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h

e P=⋅=α  

48. 
 

Gme ⋅⋅= 12α  
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Gravitational constant 
 
With the  CODATA-value: 111067384,6 −⋅=G  

With the following equations, we obtain the value:  11102464006751190736,6 −⋅=G  

The deviation from the CODATA value: 1110246376300012790736,0 −⋅  
 
 

49. 
 

04

1

3

1
3

µπ ⋅
⋅⋅⋅= cG h  

50. 
 

 

163

1
3 PQ

G ⋅=  

51. 
 

 

48
PQ

G =  

 

52. 
 

 

24

e
G =  

 

Acceleration due to gravity 
 
With the  CODATA-value: 80665,9=g  
With the following equations, we obtain the value:  6358066298275,9=g   
 

53. 
 

e

prot

V

m
g ⋅=

...06060,6

...33333,3
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e
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V

m
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1
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e

prot

V

m
g ⋅= 5,5  
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Proton's radius 
 
According to the experiments with muonic hydrogen at the Paul Scherrer Institute (Germany): 

mrprot
18104184,8 −⋅=  

With the following equations, we obtain the value:  mrprot
1810244104151605464,8 −⋅=    

 

57. 
 

4

3
10 =⋅⋅ protK rr  

58. 
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3

⋅⋅
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r
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59. 
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3
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60. 
 

 

P

P
protP m

V
rQ 3602 32 =⋅⋅ π  

61. 
 

e

c
rprot

2

5,1 ⋅=  

 

62. 
 

 

P

P
prot m

V
r ⋅= π8,1  

63. 
 

π16⋅= Nprot mr  

 

64. 
 

ch

m
r prot
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=  

65. 
 

G

c
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=
16

2

 

 

66. 
 

e
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25,1 ⋅=  

 

67. 
 

α
5,72 ⋅⋅= cm

r e
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68. 
 

....181818,0

32
NNprot Vr µ⋅=  

Nµ  = magnetic moment of neutron 

69. 
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m
 

 

70. 
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m
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ot
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g = acceleration due to gravity 
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π
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g
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Pr =⋅  
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Volume / surface  
 

 
 
 

73. 

 

3

3

4
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4
3 ππ =
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
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


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2
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P

l
O                 24 protprot rO ⋅= π  

 
 
 

Proton mass 
 
With the  CODATA-value: kg2710672621777,1 −⋅ . 

With the following equations, we obtain the value:  kgmprot
2710859606720231043,1 −⋅= .  

The deviation from the CODATA value: kg10 0135557900,00004498 -27⋅  
 
 

74. 
 

 

protprot rhcm ⋅⋅=  

 

75.  
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76. 
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78. 
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88. 
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Neutron mass 
 
With the  CODATA-value: kg271011,67492735 −⋅  

With the following equations, we obtain the value: kgmNeutron
2710734417001,67414299 −⋅=  

The deviation from the CODATA value: kg27100074853178090,00062964 −⋅  
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=
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Neutron's radius 
 
CODATA: no value 
With the following equations, we obtain the value: mrN

1810861100571236376,1 −⋅=  

 

125. 
 

Gmr NN ⋅=  126. 
 

 

N

e
N

m
r

µα ⋅
⋅= ...1818,8
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π⋅⋅⋅
⋅=
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Pr2 ot

N
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r  

 

128. 
 

 

u

m
r e

N ⋅⋅⋅
⋅=
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u = atomic mass unit 
 

Surface of neutron 
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⋅
= c
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130. 
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⋅⋅
⋅⋅

= Krote
N

OOm
O  

 
 

Mass ratios 
With the  CODATA-value: 1836,152671948660 
With the following equations, we obtain the value:  1836,118108711690 
 

131. 
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Second 
 
The atomic second is defined as the duration of 9192631770 periods of the radiation 
corresponding to the transition between the two hyperfine levels of the ground state of the 

Cs133  atom. 
 

134. 
 

...1222222,3
1 ⋅⋅= ronFaktorNeute gm

Second
 

 

135. 
 

 

...00010010010,111,181,2
1 ⋅⋅⋅⋅= ronFaktorNeute gm

Second
 

 

136. 
 

9192631770
...1111111,181,2

1 =
⋅⋅⋅

=
ronFaktorNeute gm

Second  

 
 
 

Spin g-Factor 
 
Spin g-Factor of Neutron with the CODATA-value: -3,82608545 
With the following equation, we obtain the value:  03691203,82608545=ronFaktorNeutg  

The deviation from the CODATA value: 0,0000000003691172 
 

137. 
 

...1111111,181,29192631770

1

⋅⋅⋅
=

e
ronFaktorNeut m

g  

 
 
 
 
Spin g-Factor of Proton with the CODATA-value: 5,585694713  
With the following equations, we obtain the value:  31280805,58469528Pr =otonFaktorg  

The deviation from the CODATA value: 0,0009994298719231 
 

138. 
 

 

ronFaktorNeut
otonFaktor g

g
⋅

=
68,4

1
Pr  

 

139. 
 

 

68,4

1
Pr =⋅ ronFaktorNeutotonFaktor gg  

140. 
 

( )
....88888,6

2
Pr =⋅

h

gg ronFaktorNeutotonFaktor  
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Spin g-Factor of Electron with the CODATA-value: 61530023193043,2=tronFaktorElekg  

With the following equations, we obtain the value: 438353002,0023193022 =⋅+ tronFaktorElekg  

The deviation from the CODATA value:  0,0000000000219992 
 

141. 
 

ronFaktorNeut
tronFaktorElek g

c
g

⋅= 48,1
 

 

142. 
 

 

5,7

11,1

3

1
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c
g
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11,1 ⋅=  

 

144. 
 

P
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tronFaktorElek m

e
g

⋅
=

4
 

gyroe = gyromagnetic ratio of electron 

 
 

Compton wavelength 
 
With the CODATA-value of Proton: 15

)(Pr 1033214098562,1 −⋅=otCλ  

With the following equations, we obtain the value: 15
)(Pr 1064033221970631,1 −⋅=otCλ  

The deviation from the CODATA value: 151093403260,00787206 −⋅  
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G

c
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==
4
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λ
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G
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147. 
 

 

N
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rV ⋅⋅= 5,1)(λ  

 

 
 

 
 

 
 
With the CODATA-value of Neutron: 15

)( 10319590906,1 −⋅=NeutronCλ  

With the following equations, we obtain the value: 15
)( 1018533205228237,1 −⋅=NeutronCλ  

The deviation from the CODATA value: 151018528954,0093191720 −⋅  
 

148. 
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e

K
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α
λ GrK
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P
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With the CODATA-value of Electron: 12
)( 104263102389,2 −⋅=ElektronCλ  

With the following equation, we obtain the value: 12
)( 10608904277099709,2 −⋅=ElektronCλ  

The deviation from the CODATA value: 121020608910700,00139973 −⋅  
 

152. 
 

α
πλ K

ElektronC

r⋅= 2)(  

 

153. 
 

πλ 2)( =
⋅

=
cm

h

P
PlanckC  

with Planck mass 
 
 

Magnetic moment 
 
With the CODATA-value of Neutron: 261096623647,0 −⋅−=Nµ  

With the following equations, we obtain the value: 2610875499662372518,0 −⋅−=Nµ  

The deviation from the CODATA value: 26105490000781887,0 −⋅−  
 

154. 
 

α
µ

⋅⋅
=

N

e
N r

m

...222,1
 

 

155. 
 

 

N

N
N V

m⋅= πµ  

 
 
With the CODATA-value of Proton: 26

Pr 10410606743,1 −⋅=otµ  

With the following equations, we obtain the value: 26
Pr 104954106135538,1 −⋅=otµ  

The deviation from the CODATA value: 26104952920000676238,0 −⋅  
 

156. 
 

....45555,6Pr
e

ot

m=µ  

 

157. 
 

 

....45555,6

2
Pr ⋅

⋅=
eot

αµ  

 
 
With the CODATA-value of Electron: 261047643,928 −⋅−=eµ  

With the following equation, we obtain the value: 2610934926104270,928 −⋅−=eµ  

The deviation from the CODATA value: 2610920161804270,0 −⋅  
 

158. 
 

25,7 Pe m⋅=µ  
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Coulomb force 
 

159. 
 

K
e r

e
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2
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⋅
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2cmC ee ⋅=  
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0
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e
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C
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m Pr
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163. 
 

N
N r

e
C

2

04

1 ⋅
⋅

=
επ

 

 

164. 
 

 

N

e
N C

m
V

⋅⋅⋅⋅
=

8862

2

 

 
 

Von-Klitzing constant 
 
Von-Klitzing-Konstante with the CODATA-value:  25.812,8074434 
With the following equation, we obtain the value: 25.823,7106890331 
The deviation from the CODATA value: 10,903245633129700 
 

165. 
 

c
re

h
R

K

ElektronC
K ⋅== )(

2

λ
 

 
 
 

Atomic mass unit 
 
With the CODATA-value: kgu 2710660538921,1 −⋅=  

With the following equation, we obtain the value: kgu 2710454106605259270,1 −⋅=  

The deviation from the CODATA value: kg2710867833420000129939,0 −⋅  
 

166. 
 

π5⋅= Nru  
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Avogadro constant 
 
With the CODATA-value: 1231002214129,6 −⋅= molN A  

With the following equations, we obtain the value: 1231002550221884146,6 −⋅= molN A  

The deviation from the CODATA value: 231046025464060,00004712 ⋅  
 

167. 
 

N

Ke
A C

rm
N

⋅⋅⋅⋅= 888
 

with Coulomb force of neutron 

168. 
 

 

π5

11

⋅
==

N
A ru

N  

 
 
 

Universal gas constant 
 

With the CODATA-value: 
molK

J
Rm 3144621,8=  

With the following equations, we obtain the value: 
molK

J
Rm 67233144584220,8=  

The deviation from the CODATA value: 340171850,00000372  
 

169. 
 

G
Rm

55,5=  

 

170. 
 

 

...00100100,118

1

⋅⋅
=

G
Rm  

 
 

Boltzmann constant 
 

With the CODATA-value: 
K

J
kB

23-101,3806488⋅=  

With the following equation, we obtain the value: 
K

J
kB

23-1079183701,38063737 ⋅=  

The deviation from the CODATA value: 720816319960,00001142  
 

171. 
 

e

N
NB m

m
rk ⋅⋅= 8888  
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Speed of light 
 
With the following equations, we obtain the value: c=299.792.457,985574 
Difference to the literature value: 0,014425933361054 
 

172. 
 

 

∑
=

⋅⋅⋅⋅⋅+⋅⋅+⋅








=

26

1

3628

10

1
102

99,9

10

10

9
10

10

9
10

99,9

10

3

n
nPP QQc  

 

173. 
 

 
184228 10111111,1...00100100,136103610

...00100100,1

3 ⋅⋅⋅⋅+⋅⋅+⋅= eec  
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