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a Planck unit theory
sqrt of Planck momentum as a link between mass and charge
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In this article I propose the sqrt of Planck momentum, denoted here as Q, as a link between the mass constants
and the charge constants. Formulas for the fundamental physical constants are derived as geometrical shapes in
terms of Q, the Sommerfeld fine structure constant alpha (11-12 digit precision), the vacuum of permeability
(exact value) and the speed of light (exact value). The electron is solved using magnetic monopoles which
then permits a solution for the Rydberg constant R, the most accurate natural constant (12-13 digits). We can
then define Q in terms of R, and so the numerical solutions for the physical constants are limited only by
the precision of the fine structure constant. Solutions for the constants in terms of R, c, µ0, α given in table below.

Calculated (R, c, µ0, α) [3] CODATA 2014
speed of light (299792458) c = 299792458 (exact)

Fine structure constant (137.035999139) α = 137.035 999 139(31) [9]
Rydberg constant (10973731.568508) R∞ = 10 973 731.568 508(65) [7]

Planck constant h∗ = .662 606 913 413 e-33 h = .662 607 004 0(81) e-33 [8]
Elementary charge e∗ = .160 217 651 130 e-18 e = .160 217 662 08(98) e-18 [11]

Vacuum permeability (4π/107) µ0 = 4π/107, (exact) [14]
Electron mass m∗e = .910 938 231 256 e-30 me = .910 938 356(11) e-30 [13]

Electron wavelength λ∗e = .242 631 023 66 e-11 λe = .242 631 023 67(11) e-11 [12]
Boltzmann’s constant k∗B = .137 951 014 752 e-22 kB = .138 064 852(79) e-22 [16]

Larmor frequency fL = 28 024.953 551 fL = 28 024.951 64(17) [20]
Gravitation constant G∗ = .667 249 719 229 e-10 G = .667 408(31) e-10 [15]

Von Klitzing constant R∗K = 25 812.807 455 591 RK = 25 812.807 455 5(59) [18]
Bohr magneton µ∗B = .927 400 936 03e-23 µB = .927 400 999 (57)e-26 [21]

keywords: Planck unit theory, sqrt of Planck momentum, magnetic monopole electron, fundamental
physical constants, fine structure constant alpha, Rydberg constant, Quintessence;

1 Introduction

In this article I have denoted the letter Q (as in Quintessence)
to represent the sqrt of Planck momentum such that Planck
momentum = 2πQ2;

Q = 1.019 113...

√
kg.m

s
(1)

I then define the mass and the charge constants in terms of
this Q. These formulas give a solution for the permeability of
vacuum µ0 via which we can now define Planck length lp in
terms of µ0,Q, c, α.

From a proposed solution for magnetic monopoles using
(α, c, e), I construct a formula for the frequency of the elec-
tron. This in turn suggests a Planck unit theory whereby the
electron determines the frequency of Planck events. The elec-
tron mass then gives a solution for the Rydberg constant R,
the most precise of the natural constants (12-13 digits).

The precision of Planck momentum is low (4-5 digits),
and so I replace Q with R. The physical constants can now be
defined in terms of R, c, µ0, α. Results are listed in the table
above.

2 Mass constants

Typically the ’mass’ constants as Planck units are defined us-
ing Planck mass mP. Here I replace Planck mass with Planck
momentum 2πQ2;

mP =
2πQ2

c
, units =

kg.m
s

.
s
m

(2)

G =
lpc3

2πQ2 , units = m.
m3

s3 .
s

kg.m
(3)

h = 2πQ22πlp, units =
kg.m

s
.m (4)

tp =
2lp

c
, units = m.

s
m

(5)

Fp =
Ep

lp
=

2πQ2

tp
, units =

kg.m
s

.
1
s

(6)

3 Ampere

I proposed an Ampere AQ using Q3

AQ =
8c3

αQ3 , units =
m2

kgs2
√

kg.m/s
(7)
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whereby;
Planck Temperature from; AV = AQc
Elementary charge from; AT = AQtp

Magnetic monopole from; AL = AQlp

Electron frequency from; T(AL)3

4 Elementary charge

e = AT = AQtp

e =
8c3

αQ3 .
2lp

c
=

16lpc2

αQ3 , units =
m2

kgs
√

kg.m/s
(8)

5 Vacuum permeability

The ampere is that constant current which, if maintained in
two straight parallel conductors of infinite length, of negligi-
ble circular cross section, and placed 1 meter apart in vacuum,
would produce between these conductors a force equal to ex-
actly 2.10−7 newton per meter of length.

Felectric

A2
Q

=
2πQ2

αtp
.(
αQ3

8c3 )2 =
παQ8

64lpc5 =
2

107 (9)

gives:

µ0 =
π2αQ8

32lpc5 =
4π
107 (10)

ε0 =
32lpc3

π2αQ8 (11)

ke =
παQ8

128lpc3 (12)

for example;

α =
2h
µ0e2c

= 2.2πQ22πlp.
32lpc5

π2αQ8 .
α2Q6

256l2pc4 .
1
c

= α (13)

µ0ε0 =
π2αQ8

32lpc5 .
32lpc3

π2αQ8 =
1
c2 (14)

c =
1
√
µ0ε0

= c (15)

6 Planck length lp

lp in terms of Q, α, c.
The magnetic constant has a fixed value µ0 = 4π/107 (eq.10)

lp =
π2αQ8

32µ0c5 (16)

µ0 = 4π.10−7 N/A2

lp =
57παQ8

c5 (17)

for example, replacing Planck length gives;

h = 2πQ22πlp =
2257π3αQ10

c5 (18)

e =
16lpc2

αQ3 =
2457πQ5

c3 (19)

G =
lpc3

2πQ2 =
57αQ6

2c2 (20)

7 von Klitzing constant

The von Klitzing constant reduces to α and c and so has the
potential to provide the most definitive solution for α [1].

RK =
h
e2 =

παc
5000000

(21)

RK = 25812.807 455 5(59) [2]

α = 137.035 999 139

8 Electron as magnetic monopole

The ampere-meter (Ampere-Length) is the SI unit for pole
strength (the product of charge and velocity) in a magnet
(AL = AQlp = ec). A Magnetic monopole [6] is a hypothet-
ical particle that is a magnet with only 1 pole. The proposed
monopole σe [4].

σe =
2π2

3α2ec
(22)

The electron frequency fe;

fe = tpσ
3
e =

π6Q9

2833α3l2pc10 =
π4

2833514α5Q7 (23)

Electron mass:
me = mP fe (24)

Electron wavelength:

λe =
2πlp

fe
(25)

Gravitation coupling constant:

αG = (
me

mP
)2 = f 2

e (26)

Magnetic Induction

Be =
mP

α2AQt2
p

f 2
e (27)

Rydberg constant R∞

R∞ =
mee4µ2

0c3

8h3 =
π2c5

21033521α8Q15 (28)

The Rydberg constant R∞ = 10973731.568508(65) [7] with a
12-13 digit precision is the most accurate of the natural con-
stants. The known precision of Planck momentum and so
Q is low, however with the solution for the Rydberg constant
eq(28) we may now rationalize Q in terms of the 4 most accu-
rate constants, c (exact value), µ0 (exact value), R and alpha;

Q15 =
25c5µ3

0

33πα8R
(29)

2 4 Elementary charge
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9 Constants from R, c, α, µ0

Planck constant

h =
2257π3αQ10

c5 (30)

h3 =
2π10µ3

0

36c5α13R2 (31)

Elementary charge

e =
2457πQ5

c3 (32)

e3 =
4π5

33c4α8R
(33)

Boltzmann constant

TP =
AQc
π

=
8c4

παQ3 (34)

kB =
Ep

TP
=
π2αQ5

4c3 (35)

k3
B =

π5µ3
0

332c4α5R
(36)

Gravitation constant

G =
c2lp

mP
(37)

G5 =
π3µ0

22036α11R2 (38)

Electron mass

m3
e =

16π10Rµ3
0

36c8α7 (39)

Electron wavelength

λe =
1

2α2R
(40)

Planck length

lp =
57παQ8

c5 (41)

l15
p =

π22µ9
0

235324c35α49R8 (42)

Planck mass

mP =
2πQ2

c
(43)

m15
P =

225π13µ6
0

36c5α16R2 (44)

Ampere

AQ =
8c3

αQ3 (45)

A5
Q =

210π33c10α3R
µ3

0

(46)

A dimensional analysis of these formulas is discussed in the
article on the Mathematical Universe [5].

10 Summary

I have proposed that the sqrt of Planck momentum is a link
between the mass and charge domains that can be used to
build geometrical relationships for the physical constants G,
h, e, kB, me... in terms of Rydberg constant R, the speed
of light c, the vacuum permeability µ0 and α the fine struc-
ture constant. This then permits a solution for these constants
whose precision is limited only by α, the least precise of those
4 constants.

The electron formula (in terms of magnetic monopoles)
suggests a Planck unit theory where the particle frequency
dictates the frequency of the corresponding Planck units. For
example, electron mass becomes the frequency of occurrence
of a unit of Planck mass as dictated by the electron frequency.
By reducing the electron frequency we can accordingly in-
crease the frequency of units of Planck mass and so increase
the measured electron mass. This in turn suggests that rela-
tivistic mass is a function of frequency.
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