Formula overview

Halit Eroglu, 04/2014

With the base formula the following fundamental costants and significant physical

parameters were derived.

Variable used:

c= Speed of light

h= Planck constant

h = reduced Planck constant

I, = Planck length

t, = Planck time

m, = Planck mass

V, = Planck volume

M., = Planck mass in eV

Acipancy = COmpton wavelength of Planck mass

E, = Planck energy

Electron
e = Elementary charge
m, = Electron mass

r, = Classical electron radius

G = Gravitational constant
a = Fine structure constant
g = Acceleration due to gravity

Q- = Planck charge

R¢ = Von-Klitzing constant
u= Atomic mass unit

N, = Avogadro constant

R, = universal gas constant
kg = Boltzmann constant

O,, = Surface of classical electron radius
V.= Volume of classical electron radius
U, = Magnetic moment of electron

Ac(maarony = COMpton wavelength of electron

C. = Coulomb force of electron
Oraoraiekron = El€Ctron spin g-factor
o= gyromagnetic ratio of electron

m,,,, = €electron mass in eV

Proton

Me,« = Proton mass
I = Proton's radius
Voe = Volume of proton

O, = surface of proton
My, vy = Proton mass in eV

Up,o. = Magnetic moment of proton
Aceroy = COmpton wavelength of proton
Cpx = Coulomb force of proton

gFaktor Proton = prOton Spin g'faCtor
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Neutron

m, = neutron mass

ry = neutron's radius

V, = volume of neutron

O, = surface of neutron

My e,y = Neutron mass in eV

MU\, = magnetic moment of neutron
Ac(nerony = COMpton wavelength neutron
C, = Coulomb force of neutron
Oraorneutron = NEULron spin g-factor



Important note:

No original Planck units and their numerical valwese used in this book and in this formula
overview. However, in honor of Max Planck, | hawemned after him the new quantized sizes.
The Planck mass, the Planck length, etc. shoul@fili® not to be confused with the original
Planck units.

The following equations are derived to make cert@dmnections clear. Here, the Planck
length wasn't used in order to ensure clarity. Whdtiplication by the number one in the
Planck length has no effect on the numerical valllrging the comparison of equations

derived with CODATA values, however, the Planckginis included in the extension with
the orders of ten.

The base formula as elementary constant

With 7 =1,054822286493910™* , c= 299.792.458 anlg, =107°

CODATA-value of reduced Planck constarit:=1,05457178103%  Js
The deviation from the CODATA valu6,000250561431049210*

CODATA-Valuefilc ineV: Alc=197,326978MeVfm
With the base formula in eMi[c =197,39208821787 MeVfm

1. At =+10007% 2. h :@ﬂo—%

Planck charge

Q, = 3,204057155398310 *°Coulomb

3. Q. =2 => e:% 4. Q. = V10
2 p 772
_hlc m, (&
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Planck mass

m, = 35185084158345(10 kg
M., =197,39208821787(MeV

m, =" m, = Q07
7 cl, 8. c2
V10 1
= m, =
9 My =2 10. " 2110
h? 07
11. m, = 12. Mpgay) = 2
P \/R) P(eV)
13, “hic
Mpev) T e

Planck energy

E, =31622776606838 Joule

14. E, =+/10 = e[277 15. E, =+/10
16. EP:hI[c 17. E, =m, (& =410
P

18. E, =Q, O7
Planck time
109. t, =1,0010010010100Q...

Planck length

20. lP =10
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Elementary charge

With the CODATA-value: e=1,60217656510"° C
With the following equations, we obtain the value= 1,60202857769910010 *°C.
The deviation from the CODATA valu&,0001479873008653110°C.

21. e= % O, /10 22. e= */E@ZD[%
p
10

23. e’ = m, DrK 24. e= an

le=8[<[3 ze=16[<[3 ﬂe:32m3 1e:12m3
25. 3 3 3 2

Charges of subatomic particles such as quarks
26. _ 121V, [ry 27.

S Tmr e=24(G

Electron mass

With the CODATA-value:9,1093829110 *'kg
With the following equations, we obtain the valuey, = 9,1062938512952010 %'k

The deviation from the CODATA valu€,0030890583047919010°" kg

_Q o.f
28. me = m, 29. m. =Qy &
30. '(CJZ 31. m, =2nrlee
™7
— h IjneV ’ e 2|]:2
32. m, = [ZHEIZJ 33. Meev) m,
34. m =2 35. m, [n, =Q, =2[&
mP
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Classical electron radius

With the following equations, we obtain the valug:= 2,8183755164665010°m

_hle Q 2
36. “Ton 37. [fj =m, [
38. 1 39. 2
e =—Qp M, e = O
4 Ve
Fine structure constant
With the CODATA-value: 0,00729735253594845000—91’17
13703599971

With the following equations, we obtain the value:

a =0,007294271833249600

r

137,093882633190

The deviation from the CODATA value: 0,00000308162249701

2 2 V10
40. a= ¢ @ 41. a=cih—
Jio (207 4n
42. 43.
a:EgL‘l 3 a:ig%
h 4n m, 477
44, 2 45, 1
a=—F_ a=—Q, lin,
4T, 47"
46. oM 47. 2le _Qp
T2 h?  h?
48. a =120n, [G
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Gravitational constant

With the CODATA-value:G = 6,6738410™
With the following equations, we obtain the valug:= 6,67511907384640010™
The deviation from the CODATA valu@,0012790738463763010™

49. :
? G:3EH7E: 371 >0 G=3} .
3 4, 3 16
51. G:% 52. c=%&
48 24

Acceleration due to gravity

With the CODATA-value:g = 9,80665
With the following equations, we obtain the valug:= 9,806629827635

53. g= 333333.. Mya 54. _ 3111111, My,
6,06060Q.. V., 6 101010.. V,
55. m 56. m
g — 1 D prot g — 5,5E| prot
0181818181. V, Vv,
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Proton's radius

According to the experiments with muonic hydrogetha Paul Scherrer Institute (Germany):

=84184110"°m

r prot

With the following equations, we obtain the value;,, =84151605462441010 °*'m

57. 3 58. 3
VIO [, == fog = —————
K prot 4 prot 4EK B/E
59. 60.
Moot = s Qi F ot = 360V—P
Q. [, 3/10 m,
61. 2 62.
rprot = lSd:— rPFOt = lSHEl\/_P
€ m,
_ mprot
63. oo = My 1677 64. Pt = 1
65. _c? 66. _15[¢?
rPTOT - 16[G rprot e
67. m, &% (V5 68. 32
=t~ = r =V, - -
Fora a wa =V G 181818,
M, = magnetic moment of neutron
69. 70. m,, [ I
Mot _ T v =y, 22
2= =% [P Prot
Vprot r.prot
g = acceleration due to gravity
1 o = 37 (581818181 2. 2 2 =10
VProt g
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Volume / surface

4 4 (LY 4
ezgﬂljlf szgﬂ[:ﬁgpj :E Vprotzgﬂﬂsrot
73.
| 2
— —_ — —_ 2
O, = 41 O, = 477[@;") = Op =AM,

Proton mass

With the CODATA-value1,672621777107'kg..
With the following equations, we obtain the valuer ., =1,67202310485960107'kg .

prot

The deviation from the CODATA valué,000044981355579@10%" kg

74. 75.
mprot =ctlh |]prot mprot =clh |:Elrmprot
76. 7.
mprot = \/1_0 Dzn-ﬂprot mprot =mg EZ DZlz-ﬁprot
78. 79.
mprot = QP 27 Eprot m, H.nprot H.nF2> = 36OW/P
80. 81.
m. BOP =18 m,. [1111111.= &
Prot rot
V, I
82. 361V, 83. 157
rot 2 rTlProt -
me |]nP r.K
84. Moo = an 85. Mo = 37T|]nProt(eV) |]:2
m, 0,
86. 87. V.
Mo = 15 GrnPrOt(EV) Mo = 2m—
rprot mProt(eV)
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88. m 89. a1

mProt(eV) = 4WP/ r‘nProt(eV) _15 EK wProt
90. 3 M, 91. Ve

M =4 Ca Mot =955

g = acceleration due to gravity
_ hre?
92. mprot - 16[G 03. mpmt = 6773 |]:2
94. m 1 95. r
2 prot _ -+ Prot

mprot [G vaj - 8 prot 2477 G
96. _ 18I0V, 97. _9lVv;

mProt - el mprot r

P K
98. g _relg E(),181818.. 99. _ V%
mProt(eV) 176|]nN mN 32 mprot mP [9 [8
100. 101.
my — _ T 2ro
I [g[018181818.=48LY,,, My = VPPB;:Z (1111111...
102. 2 103. m
Epree = Mgt 87 = 2% 1111111... vt = 4gve Ve
VP Vprot ITIP

104. 105. 2

mpmt:V—Pmnl M3/10 @D@ v, =T

me m, mprot 36

106. Gm,, Un, = 751V,
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Neutron mass

With the CODATA-valuel,67492735%10%'kg
With the following equations, we obtain the valog;, ., =1,67414299344170010* kg

The deviation from the CODATA valu€,000629624853178000[10*" kg

107. mNeutron = mProt (G D"s 108. m = —rne [OProt
N2 B BBID,
109. Myeutron _% _ e 110. My )
mprot 32 16 Myeutron = 1—6
111, m . e 112. v,
P =16 Metron = G aoo0
m 8,8888..0M,
113, ‘ 114. o
Myestron = — Myestron = —rre
167 961V,
115. _ 7l 116. _Te M (7
Myeutron = Myeutron = T i Aa=2
608,8888..[m; 16[¢
117. e Vo 118. _ Gln
Myesron = -5 Muesron = = =0 nn
50, r. (4444,
119. A 120. @ 1
mNeutron - mNeutron =
e[2[8,8888... G 25¢€mr
121, _clV, 122. B A
Matron = T o oo Myeutron =
71 (B,8888... m, (1 [B,8888...
123, ‘ 124, My ey = 6,6666.. My oy

™ = 3oy,
K
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Neutron's radius

CODATA: no value

With the following equations, we obtain the valug:= 1,057123637686110(10 ®m

125. r, =/m, (G 126. - 81818..[m,
" a Ly
127. , el 128. m, 072
rN = rN =__® -
8BBOT 8B[BW
U = atomic mass unit
Surface of neutron
129. 2 130. [O,..[O
ON =C_ ON — M, 1Op Tk
88 8BM
Mass ratios

With the CODATA-value: 1836,152671948660
With the following equations, we obtain the value336,118108711690

131. mProt - 1-52DT 132. mprot B a -8
me € me mNeutron
(Oktettregel)
133, Myssen - 515
rnProt
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Second

The atomic second is defined as the duration 0f2639770 periods of the radiation
corresponding to the transition between the twoehfype levels of the ground state of the

133Cs atom.

134. 1
%:Ond = me |@FaktorNe.Jtron [:B11222222
135. 1
i =M, [ ormeuroy L281011101,0010010010...
136.
Second = 1 =9192631770
M, (0 yorneuren (281011111111,

Spin g-Factor

Spin g-Factor of Neutron with the CODATA-value:83608545
With the following equation, we obtain the valug; . newon = 3,82608546369120

The deviation from the CODATA value: 0,000000000B682

137. 1

Jracornewron = 9192631770281 1111111

Spin g-Factor of Proton with the CODATA-value: 5634713
With the following equations, we obtain the valu@; .., proon = 2,58469528128080

The deviation from the CODATA value: 0,0009994298731

138. 1 139. 1

gFaktor Proton — 468 gFaktor Proton |:gFa.ktorNe-.Jtron - 468
’ Eg FaktorNeutron !

140 (g Faktor Proton |$FaktorNeutron )2 - 6 88888 .

h
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Spin g-Factor of Electron with the CODATA-valug; . ziawron = 20023193043 531
With the following equations, we obtain the val@et 2 (9., gawon = 2,002319383835300
The deviation from the CODATA value: 0,0000000000292

141. 148I[c 142. 1_ 111
OraktorBlektron — 148=111* 15 = 75
FaktorNeutron ’
143. _ 1uilc 144. 4l €y
OFaktorErektron — 75* s acormentron O akiorBlekiron — m,
€410 = gyromagnetic ratio of electrqn

Compton wavelength

With the CODATA-value of Protond. ., =1321409856310"°
With the following equations, we obtain the valuk;,,, =1,3221970636403(10*°
The deviation from the CODATA valu€,0078720834032610*°

145. 4
3 16 =L - Planckforce

C(prot)

146.

160G

Aeroey =
C(prot) C4

147. V., [r
AC(prot) = :LSG%

N

With the CODATA-value of Neutrond, e = 131959090610
With the following equations, we obtain the valuk; ..o, =1,320522823185310™"
The deviation from the CODATA valu®,009319172852895410™*

148. = m? 149.
Ac(Neurory = M [1,066666... Aeiressony =8BBA11111L... 0
m,
150. ; _8(8[8Ir, (G 151. ; _12im,
C(Neutron) — a C(Neutron) — m. IV
N P
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With the CODATA-value of Electrond guqo = 2426310238910
With the following equation, we obtain the valuk; g e = 2,4277099708089010
The deviation from the CODATA valu€,0013997206089107010™*

152. 153. h

A = ZITETL A =——=2m
C(Elektron) a C(Planck) mp [t

with Planck mass

Magnetic moment

With the CODATA-value of Neutrony,, = -0,9662364710°
With the following equations, we obtain the valyg; = -0,96623725187549107*°
The deviation from the CODATA value: 0,000078188%49[107%°

154. 155.
Hy = i Hy = el
1222 .0t Lor Vy

With the CODATA-value of Proton,,, = 141060674310
With the following equations, we obtain the valyg; , =1,41061355389510°
The deviation from the CODATA valué),00006762389529210*°

156. . om 157. . 2la
Hpro 6,45555... Hpro e[6,45555...

With the CODATA-value of Electronu, = -92847643107°
With the following equation, we obtain the valyg; = -92849261042703[10*°
The deviation from the CODATA valu€,01618042702[10*°

158. U, = 750
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Coulomb force

1509. 2 160. = 2
C, = 1 C.=m¢e
arrlE, 1y
161. c - 1 e 162. Moo _ 2[Cpy
am B‘O Iorot VPFOI Ce
163. 2 164. 2
CN = 1 i N = me
ArTlE, T, 2[6BBIC,

Von-Klitzing constant

VVon-Klitzing-Konstante with the CODATA-value: 29.8,8074434
With the following equation, we obtain the valué.83,7106890331
The deviation from the CODATA value: 10,9032456331@0

165. h
R¢ ==

(5]

C(Elektron) [t

A
Mk

Atomic mass unit

With the CODATA-value:u =1,66053892110 " kg
With the following equation, we obtain the value= 1,66052592785410107 kg
The deviation from the CODATA valud,0000129938678334210 ' kg

166. u=ry b
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Avogadro constant

With the CODATA-value:N, = 6,0221412910”mol ™
With the following equations, we obtain the vali¢; = 6,0221884146255[10°°mol ™
The deviation from the CODATA valu&,0000471260254640610°

167. _ 818[8Im, [ry, 168. 11
N,=——m—~ N,===
Cy u ry b
with Coulomb force of neutron
Universal gas constant
With the CODATA-value:R,, = 8,3144621%
mol
J

With the following equations, we obtain the vall®,; = 8,31445842267237
mo
The deviation from the CODATA valu€,000003734017185

169. _ 555 170. _ 1
R = R = G 18[1,00100100..

Boltzmann constant

With the CODATA-value'k, = 1,380648810'23%

With the following equation, we obtain the valleg; = 1,3806373791837010'23%
The deviation from the CODATA valué;,00001142081631996 7

171.
k, = 8(B8ST, N
m,
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Speed of light

With the following equations, we obtain the valae299.792.457,985574
Difference to the literature value: 0,0144259333&10

172. 3 9 10 26 1
c=———[0° + = no°*+—3—1[2
10 BDP 10 999 Q-1 D2110n
999
173. 3 2 42 8
=~  M0®+36[#°10%+36[&1,00100100.M11111111C"
1,00100100..
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