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Abstract.

With this paper the author shows that the transformation of the fundamental
physical constants ¢, G, h, e and k. into systems of units, which differ
fundamentally from the International System of Units (SI), is a powerful tool to
free the numeric values of the constants from their arbitrariness, caused by the
historical choice of units. The arbitrariness of units certainly does not refer to all
the careful definition, harmonisation and calibration of units by the international
metrological community, but rather to the arbitrary scaling of the size of units in
the physical sense.

By transferring the fundamental physical constants into systems of units, with

extraordinary scales (e.g. Planck scale) or natural scales like the Proton’s

dimensions or the value of the Hubble constant, one can show the true character

of the fundamental physical constants. Such transformations uncover

correlations - sought for a long time - between the important dimensionless
mp

Zo0h 1836.15 = " or2.2717 x 103 =

2
e me 4menG mp me

one hand and the constants with dimensions on the other hand.
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Amongst other things, the author was able to discover the following examples of
fascinating numeric correlations:
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All in all, the paper describes many (numeric) correlations, which could help to
find new physical understanding. Apart from that promising fact, the
interconnections between the various systems of units and the underlying
principles are very revealing, because one should know the effects of changing
the physical scales.

me/me = 1836.15 = 271 /at



Investigation:

The numerical value of the natural constants depends on the units selected for
the basic physical quantities. By using the SI units metre, second and kilogram
to measure length, time and mass, we obtain the known numerical values for the
speed of light ¢ of 2.99792*10%® m/s, for the gravitational constant G of
6.6743*10™'" m3/kgs? and for Planck's constant h of 6.62607*1073* kgm?/s.

Seen in this way, the numerical values of the natural constants are linked to the
arbitrarily chosen units and thus have a certain arbitrariness. This does not
mean, however, that their values do not contain valuable information about the
nature and function of nature. In the past it has been shown again and again,
that the numerical values of natural constants are related in interesting and
previously unknown ways. For example, the speed of light ¢ results from the
electric field constant €, and the magnetic field constant po:
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Amongst other things, the discovery of this connection created the foundation for
the physics of electromagnetism, which is the basis for broad areas of modern
technology.

So the question arises, how far the numerical values of the natural constants can
be freed from the arbitrariness caused by the choice of scale units and whether
further valuable connections between the natural constants can be revealed by
this? To answer this question, it seems reasonable to study the behaviour of the
natural constants when the basic units are changed and thereby to decipher
possible regularities. A first step in this direction can be seen in the change to
the so-called Planckian system of units, which is often carried out by physicists.
As is generally known, the so-called Planck units for length, time and mass can
be formed with ¢, G and h:

Gh

the square of the Planck length 1,,* = =

Gh

the square of the Planck time t;,* = =

the square of the Planck mass my,* = %

For the Planck units the following values are then obtained: I, = 4.05*%10% m, t,
= 1.35%10% s, m, = 5.46*%10° kg. Conversely, for the metre, second and
kilogram in Planck units the following values are obtained: 1m = 2.47*10°* |, 1s
= 7.40%10% t,, 1kg = 1.83*%10" m,,.

If the constants ¢, G and h are transferred to Planck's system of units, the
numerical values of these constants are all 1. i.e. ¢y = 1 Ly/ty, Gp = 1 L /mpity?
hpt = 1 mply®/ty. This is already a remarkable fact, but is more of the same
possible?
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To investigate this, it seems appropriate to include the electromagnetic constants
in the considerations. The elementary charge e of 1.60218*10° As and the

3
of 8.98755 x 10° %. The product of e® and k., i.e.

1
Coulomb constant k. =
4Tt€

2
ek, = — stands for the electromagnetic force and has the value

4Tteg
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In Planck's system of units

1

kgm® _ 1.833+107%(2.468+10%%)3 mpislp® 24 Mpixlp®
== (7.400-1072)2 2 = 5.0341+10** ———, and therefore
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Since e’k. = 4; is the product of e? and k., you now have the freedom to set
0

either e=1 or k. =1 by choosing the appropriate units. If e=1 then k. =
1.1614*10° and vice versa e=1.1614*10" if k.=1. So you can see that in
Planck's system of units at least one electromagnetic constant must be unequal
to 1. It is remarkable that 1.1614*103 is the same as o/2m, that is 1/(2n

*137.036) or ¢ . a/2mn therefore has the same value of 1.1614*107 in the SI

4megch
system as in the Planckian system. This must be the case, however, because
a/2n is a dimensionless quantity and should therefore be independent of the
choice of unit system.

By changing to the Planckian system, it is therefore possible to "distil" the value
of the fine structure constant o from the electromagnetic constants. This does
not explain why o has the value of 1/137.036, but it shows how a is related to
the natural constants.

However, the Planckian system is not the only system of units that can be
defined by means of natural constants. With the elementary charge e, the
Coulomb constant k. and the constants ¢, G and h, further systems of units can
be developed based on integer powers of these natural constants. For this
purpose, dimensional analyses are needed to investigate how the SI units metre,
second and kilogram can still be replaced by the natural constants. The result,
which is shown here, gives a small excerpt of the basically infinitely many
possibilities. The first line lists possibilities for the square of the unit of length,
the second line lists squares for possible units of time and the third line lists
squares for possible units of mass:

(D12 = Ge? Gh Gh?4me, Gh3(4me,)? Gh*(4me,)3 Gh®c(4mey)*
X 7 ct4me,’ c3’ cze? ’ cet et ’ e8
12 Ge? Gh Gh?4me, Gh3(4me,y)? Gh*(4me,)3 Gh® (4mey)*
@ 4" = c®4me,’ c5’ cte? ’ cdet ce® ce8
@)m,? = e? ch c?h?4me, c3h3(4mey)? c*h*(4mey)3 c>h® (4mey)*
Mz T G4me,’ G’ Ge2 '’ Ge* ' Ge® ’ Ge8



The bold options in each row represent the Planck units. The Planck's system is
the only one in which no electromagnetic constants occur. It is also noteworthy
that two adjacent elements differ from each other by the factor 2m/a. If one
considers that the terms above always represent the square of a unit of length, a
unit of time or a unit of mass, then between two adjacent I, t, or m, are factors

of 2m/a = 29.343.

In the series of unit systems shown above, are there, in addition to the Planckian
system, other unit systems in which as many natural constants as possible
assume the value 1?

A further system of units in which all but one of the 5 natural constants under
consideration take the value 1 is the following:
Gh*(41eg)3 2 _ Gh®(4mey)’

2 _ 2 _ e’ H
W= —F ' =—g—and m, = Ganes with

ly = 1.0235%107°m, t, = 2.9397*¥10° s, m, = 1.8593*10°° kg.

What is striking about this system is that c does not occur in the definition of I,

e2

t, and m,. In this system, c takes the value 2rn/a = 861.02. G, h and e*k. =

4TEg
each take the value 1, therefore e and k. can also be set to 1 by selecting the
appropriate units. Obviously all natural constants used to define this system of
units can take the value 1. Planck's system is defined without electromagnetic
constants and the electromagnetic constants cannot all take the value 1.

A system of units defined without h, should therefore lead to the result that only
h cannot take the value 1 and this is really the case:

2

2 Ge? 2 Ge? e

x =

and m,? =

G 4Tey

ctamey 1Y cb4me,

with I, = 1.3806*%107°*m, t, = 4.6053*10* s and m, = 1.8593*10°° kg.

2
In this system, h takes the value 2n/a = 861.02. ¢, h and %k, = 49 each take

TEQ
the value 1, therefore e and k. can also be set to 1 by selecting the appropriate
units.

As dimensional analyses show, a system of units cannot be defined without G,
2 2

because with ¢, h and e?k, = - only a dimensionless number like 2rn/a = —

4Teg 4mchey

= 861.02 but no I, t, or m, can be formed. Nevertheless there is a system of
units in which G takes the value 2rn/a = 861.02 and c and h take the value 1:

Ge2 Ge2 2h24 . -
W=0— , t?=—— and m,2="° —° with I, = 1.3806*10°° m, t, =

c*4ame c%4Te,

4.6053*10* s and m, = 1.6009*%10° kg. However, in this system e’k. =
0
eZ

e2

also cannot take the value 1 and then amounts to 1.1614*1073. Since e’k, =

4TtEg
is the product of e* and k., you now have the freedom to set either e=1 or k.=1
by choosing the appropriate units. If e=1, k. = 1.1614*103 and vice versa if
e=1.1614*107, k.=1.



Basics for a variation tool:

In order to be able to test different unit systems based on integer powers of the
natural constants used here, I have created an electronic variation tool. This is

based on the fact that neighbouring I, t, or m, each differ by a factor a = /2n/a
= 29.343 (see above).

lx, t, and m, are therefore defined as follows using the Planck units |, t, and my;:
Iy =l *a*, t, =ty *a¥ and m, = my *a*

in reverse: Ipp=Ik*a™, ty;= ty*xa~¥and my; = m, *a™*
for the speed of light in system, , , the following applies:
/Y
Cxyz = Cpl * Ay X=1x*xa %

because c=cpllﬂzllﬂzﬂ= ayxlx

tp] tpl ty*a y ty
As long as x=y the speed of light keeps the value ¢, = 1. With x=23.4359 and
y=29.2123 the known value of the speed of light is 2.99 x 108 = 29.343292123-234359

because 1m = 29.343%343%] | = 2.47 » 1034l and 1s = 29.3432%%123t ) = 7.40 » 10*t,,,.

If the ratio of proton mass to electron mass m,/m. = 1836.15 is represented as
the power of 2rn/a = 861.02, the equation 1836.15 ~ (2m/a)*11? ~ 861.0231112
results. Since 2.888 = 4 - 1.112, the ratio for the value of the speed of light in
the SI system to the value in the Planckian system can be represented as follows
c/cp = 2.99 % 108 = 29.34329-21237234359 = 2934357764 = 29 ,3432+2888 — g61,0232858 =

861.023*  861.023* _ (2m/m)*
861.0231112 © 1836.15  mp/me

. So for the value of the speed of light ¢ in the SI
2n/oa)*

mp/me

system, the interesting relationship c/c, = results, where ¢, = 1.
When considering what this could mean, one of the things to look for is what
2rn/a could stand for in this context. A possible interpretation would be the

following: The gravitational force between two Planck masses (m,* = ch/G) at a

distance r, Fp =‘;—};. The electromagnetic force between two elementary charges

2
at a distance r, F, =2e—. The ratio of these two forces Fpl/Fe=@=2—1T .
r<4Teg e [od
According to this, the above context could be transformed, for example into
~ (Fpl/Fe)4
c/cp & "y /me

Next we will look at how the gravitational constant behaves in the system of
units withl, = 1, *a* , t,= ty*a¥ and m,= my +a* and furtherl, = I, xa™ ,
tpp = ty*a™¥ and m, = m, xa~?. For the gravitational constant in system,,,, then
Gyyz = Gp *a®?V+?73% = 1 xa?V+273% gpplies.

3 3 3

2y+z-3x% 1y
myxty®

I Ip1 1, 3%a 3%
because G=Gp—"—= = =y
mp*tp) mp*tp) my*a~%xty“*a

= a
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As long as x=y=z the gravitational constant keeps the value G, = 1. With
x=23.4359, y=29.2123 and z= 4.9493, the known value of the gravitational
constant of 6.674 * 10711 = 29,3432*292123+4.9493-3+23.4359 ragylts, because

1m = 29.343234359] ) = 2.47 % 1031, ., 1s= 20.3432921%3t | = 740+ 10%t, and
1kg = 29.343%94%m, = 1.83 » 107m,,.

In the same way we want to look at how Planck's quantum of action behaves in
the system of units with I, = 1, xa* , t, = t;;*a’ and m, = my *a* and further
Ip=I*a™ , t;=t,*xa”¥ and mp = m,*a"*. For the Planckian quantum of
action in systemy, , the following applies:

hX,y,Z — hpl % ay—2x—z =1 % ay—2x—Z

= =y
PL oty tpl tyxa~y ty

2 2 2 )
because h=h lmpl*lpl =1 mp #lp1°  mpraTZxlxa"2X —2x-7 myly

As long as x=y=-z the Planckian quantum of action keeps the value h, = 1. With
x=23.4359, y=29.2123 and z= 4.9493, the known value of Planck's constant is
6.626 * 10—34 — 29.34329.2123—2*23.4359—4.9493, because

Im = 29.343%343%9 ) = 2.47 x 103*], ,  1s= 29.343292123¢ | = 740 10*t, and
1kg = 29.343*9493] ; = 1.83 + 10"my,.

Systems of units and their effect on natural constants:

As shown above, the natural constants ¢, G and h can be represented with a=
V2m/a = 29.343 as well as Iy = I, *a* , t, = ty;*a¥ and m, = my *a” :

— —X
Cxyz = Cpl * ay

— 2y+z—-3X
Gyyz = Gpr*a y

— —2X—
hyy, = hp xa¥™ %=
where cp, Gp and hy each have the value 1.

If one inserts for x=3k, for y=5k and for z=-k into the equations for ¢, G and h,
where k can be any real number, then it can be seen that G and h still retain the
value 1. Only the value for ¢ changes depending on k. We have already
considered above what the result is when k=1:

e2

6 5
1 = , 2 = and m,? = F— with | = 1.0235%10% m, t, =

2.9397*¥1073% s, m, = 1.8593*10° kg. In this system, c takes the value 2rn/a =

861.02. G, h and €%k, = ;:e each take the value 1.
0

Gh*(4meg)3
o6




If we insert x=y=z into the equations for ¢, G and h, we can see that c and G still
retain the value 1. Only the value for h changes depending on x, y and z.

The same is the case if we take a mass m, = my *a* its (half) Schwarzschild

2
Gm, Rsch” _
c? 2

radius Rgy, = and the time t, = as units of measurement. From

Rsch
C lpl
G?m,’c3 _ Gmy;?+a??

c*Gh ch
Iy *a? .
pl =tp *xa’. Thus I, t, and m, all have the same exponent for a, which

=a®* it follows that Ry, = Iy =1y *a* . Furthermore ty=%=

C
corresponds to the condition x=y=z. Thus, if we take black holes as a system of

measurement, h becomes smaller the larger the "black hole scale" is. ¢ and G
retain the value 1 regardless of the size of the black hole.

If we insert x=y=-z into the equations for ¢, G and h, we can see that c and h
still retain the value 1. Only the value for G changes depending on x, y and z.

The same is the case if we take a mass m, = mp *a* , its Compton wavelength

h . A . h? h?
A= - and the time ty == as units of measurement. From A? = = =

2
c?mz?  cZmp, *a??

mgz
Gh? Gh . A
= =1Ip**a ? it follows that A= l,=1,*a™* . Furthermore t,=>=

c2ch*a2z c3x32Z

lprra? _ tp1 *a~*. Thus I, t, have the exponent -z and m, has the exponent z which

C
corresponds to the condition x=y=-z. Thus, if we take Compton waves as a

system of measurement, G becomes smaller the larger the scale "Compton
wave" is. ¢ and h keep the value 1 regardless of the size of the Compton wave.

By choosing a suitable system of units it is therefore possible to study how the
change of one or more basic unit(s) affects the values of the natural constants
and which systems of units are characterised by very special properties.

In the light of what has been studied so far, the commonly used SI units seem
relatively arbitrary, but are they really? One metre is of the same size scale as
our body dimensions and not a power of ten smaller or larger. One second lasts
about as long as a heartbeat or a leisurely movement of our limbs and not a
power of ten shorter or longer. We can consume one kilogram in a sumptuous
meal through food and drink or sweat it out in a mediocre sports unit, but not a
power of ten more. One power of ten less would correspond to a very meagre
meal or a short exercise unit without endurance effect.

In this respect, the familiar SI units of metre, second and kilogram correspond to
our everyday standards. But they give us the very "inelegant" values for the
natural constants from 2.99792*10% m/s for the speed of light to 6.62607*107*
kgm?/s for the Planckian quantum of action.

Therefore, it is helpful to look at how the values of the natural constants change
when measured at other scales. If the natural constants are measured on the
scale of a proton (proton mass, Compton wavelength of the proton, time scale =
Compton wavelength of the proton/velocity of light), i.e.
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Iy = h/cm, = 1.3228%¥10"" m, t, = l,/c = 4.4123*¥10* s, m, = 1.6709*%10’ kg
and 1m = 1/, = 7.5599*10" |,, 1s = 1/t, = 2.2664*10% t,, 1kg = 1/m, =
5.9848*10%° m, the gravitational constant is given by the value

m3

B B _11 (7.5599+1014)3 _ —40 _I°
Gp =G=x*1 - = 6.6738 x 10 * 5.9848+10%5+(2.2664+1053)2 =9.3799 %10 mz*tyz .

«1014
The speed of light attains the value 1: ¢, = c* 12 = 2.9979 x 108 « ”Lmn =1Xx,
S 2.2664+10 ty

And the Planck's quantum of action, as expected, also attains the value 1:
kg*m? 5.9848+10%6%(7.5599+101%)% 1 m,l, >

=6.6261 % 1073% « —
2.2664%10 ty

hp=h*1

If the ratio of proton to electron mass my,/m. = 1836.15 is divided by 2n/a =
861.02, the result is 2.13. Likewise 2.13 is obtained by multiplying the ratio of
electromagnetic force to gravitational force by the ratio of the gravitational
constant on the proton scale to that in the Planck scale.

F. G e?

G
L= s P —22712%1039%9.3799 x1074° = 2.13
Fg Gp  4megGmpme Gy

. . 2 2 G 4 h 2 G h
According to this 2 = 183615~ 20« ——< 2 = 1T%C - P ==
me a 4megGmpme  Gpp e 4meoGmpme G Gmpme
G
—£ where G, = 1.
Gp1
h G . . . .
The result — =1836.15~ ——+—2 is a remarkable correlation, in which the
me Gmpme Gy

h . o
term Gn: — corresponds to the ratio of the gravitational force between two Planck

p'tle
masses to the gravitational force between a proton and an electron. Slightly

- . Gm,2 G Gmp?
modified, the formula turns into % ~ G—” , where the term ——X corresponds to
pl

the square of the proton mass divided by the square of the Planck mass.

If one measures the natural constants at a black hole with radius corresponding
to the Compton wavelength of the proton (length scale = Compton wavelength of
the proton, time scale = Compton wavelength of the proton/velocity of light,
mass of a black hole with radius Compton wavelength), thus Iy = h/cm, =
1.3228*%10"" m, t, = l,/c = 4.4123*%10* s, m, = rc?/G = ch/Gm, = 1.7814*10"*
kg and 1m = 1/l = 7.5599*%10" I,, 1s = 1/t, =2.2664*%10%° t, 1kg = 1/m,
=5.6137*10"3 m, then the Planckian quantum of action is given by

*m?2 %1013« «1014)2 2
hyo = h » 1KEM? o1 1034 5 56137410 (7.55229 1092 _ g 3799 4 10—40 M2k’
S 2.2664%10 ty
+1014
The speed of light attains the value 1: cp, = c* 12 = 29979 » 108 » 225200 _ 4 Lk |
S 2.2664%10 ty
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And the gravitational constant according to the above, also attains the value 1:

m3 (7.5599%101%4)3 1,3
Gyp =G*1—— = 6.6738+ 10711 « =1—=—=.
pb kg#s?2 5.6137%10~13%(2.2664%1023)2 my*ty?

The proton mass and the mass of a proton-sized black hole are therefore
symmetrical in terms of G and h:

|Go| = |hpo|= 9.3799%107.

If the natural constants are measured with cosmological scales (radius of the
visible universe, time scale = radius of the visible universe / speed of light = age
of the universe, mass of a particle with Compton wavelength corresponding to
the radius of the visible universe), i.e. I, = ¢/H = R = 1.2867*10%® m (if the
Hubble constant H = 2.33*¥10"®s™), t, = 1/H = R/c = 4.2918*10" s, m, = Hh/c?
= h/cR = 1.7178%10°% kg and 1m = 1/, = 7.7721*%10% |, 1s = 1/t
=2.3300*%107"® t,, 1kg = 1/m, =5.8214*10% m, the gravitational constant is
given by the value:

3

7.7721%10727)3 _ 1
( ) =99139x107122 X
5.8214%1067%(2.330010~18)2 myty

m?3 _
GC=G*1@=6.6738*10 11 4

7.7721x10727 1 Iy

The speed of light attains the value 1: ¢, = c* 1= = 2.9979 * 108 « —=12X,
S 2.3300%10 ty

And the Planckian quantum of action, as expected, also attains the value 1:

kg+m? 5.8214%10°7%(7.7721%10727)2 -1 m,ly>

= 6.6261 % 1073% =
2.3300%10

h,=h=*1

ty

Another possibility arises when using the following scales of cosmological
dimension: radius of the visible universe, time scale = radius of the visible
universe / speed of light = age of the universe, mass of a black hole with the
radius of the visible universe.

Then |, = ¢/H = R = 1.2867*10% m (if the Hubble constant H = 2.33*10¢s™), t,
= 1/H = R/c = 4.2918*%10"" s, m, = ¢*/HG = Rc?/G = 1.7327%10> kg and 1m =
1/l = 7.7721%10°7 |,, 1s = 1/t, =2.3300%107® t,, 1kg = 1/m, =5.7713%¥10%* m,.
This results in the following value for Planck's quantum of action:

m,l 2

=909139 % 107122 —=x_ |
ty

kg«m? _ 6.6261 % 10-34 « 5.7713%10754%(7.7721%10727)2
s ' 2.3300%10~18

hcb=h*1

7.7721x10727 Iy

The speed of light attains the value 1: ¢, = c* 1= = 2.9979 108 * —=1x.
S 2.3300%10 ty

The gravitational constant in this system, as expected, also attains the value 1:

(7.7721%10727)3 3

— 6.6738 % 10~ 11 « =1 Kk

G, =G=*1 = .
cb 2 5.7713%10~54%(2.3300+1018)2 mxty?

m3
kgxs
Amazing symmetries are revealed here between the unit systems "cosmic
Compton wave" and "cosmic black hole", since the magnitude of the gravitational
constant in the system "cosmic Compton wave" is equal to the magnitude of
-9 -



Planck's quantum of action in the system "cosmic black hole": |G.| = |he|=
9.9139*107'%2, The values of the natural constants are no longer arbitrary here,
but seem to follow previously undiscovered laws.

With the constants ¢, h, G and H = ¢/R a dimensionless number n can be

5 2.3
formed: n = —— = &< _ 1.0087 10121 =

23 2.3
Rcce 1 1 1 _ Reb“Cep
H2Gh = Gh

Gche B |Gc| - 9.9139+107122 - |hcb| - Gebhep

R in the unit systems "cosmic Compton wave" with index . and "cosmic black
hole" with index ., each has the value 1: R. = Ry = 1. Since ¢, €, he and Gg

R2c3

also have the value 1 as calculated above, the net result is the equation n = o

1 1

G hep '

n can be considered as the total information content of the visible universe in
bits (see [1]). Since G in the Planck's system has the value G, =1, the previous

. R2¢3 G . .
equation can also be converted to the form n =G—; = G—’” With the above derived
c
. . Gmp® G chG . RZ¢3 chG
—P = L2 = p = P =
relationship - oo or Gy Gy ? the following results Gh = Gmy?Ge >
h2G H%h2G h G Hh G
2 p _ ) L — P _ P
= = => - — P, _ -2
Mp R2c2G, c4G, mp =R* \/ G, ¢ * \I G,

Hh
=
corresponding to the radius of the visible universe or the unit of mass in the unit

system "cosmic Compton wave", which is why we can consequently also call this
2

. . . G m
term m.. The previous equation can then be transformed into G—"=m—"2 =>
C C

The term % or represents the mass of a particle with Compton wavelength

9.3799+107*°  (1.6709x10727)2
9.9139+10-122 ~ (1.7178%10768)2

=> 9.4614 % 1081 =9.4614 = 108! .

The gravitational constant in the unit system proton to the gravitational constant
in the unit system "cosmic Compton wave" behaves analogously to the square of
the mass unit in the unit system proton to the square of the mass unit in the unit
system "cosmic Compton wave".

The above equation can be extended further to

2
G m,. 2 2 R2 4
pb P P mep™ ¢ my

- a2
hep c mcz Inpb2 }tp HZh2

9.3799+107*°  (1.6709x10727)2 _ (1.7327x10°3)2 _ (1.2867x102%)2 _ (2.9979x10%)*x(1.6709x10727)%2
9.9139+10-122 ~ (1.7178%10768)2  (1.7814x1012)2 ~ (1.3228x10~15)2 ~ (2.3300%10~18%6.6261x10~34)2

9.4614 x 1081,
with m, = proton mass, m. = h/cR = Hh/c?, mg, = Rc?/G, A, = h/cm, and

My = A,c?/G = ch/Gm,,.
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Systems of units that only affect the speed of light:

If we insert x=3k, y=5k and z=-k into the equations for ¢, G and h as shown
above

kK — 2K

Cxyz= Cpr*a’ ¥ = 1xa’f=a

Gx,y,z — Gpl % 2V +2=3X — 1 4 aOk =1

hyy,= hy*a’ 22 =1xa%= 1

where a= /2n/a = 29.343 and k can be any real number, then it can be seen
that G and h still retain the value 1. Only the value for ¢ changes depending on
k. The corresponding scale units for this are:

Iy =l *a®, t, =ty *a° and m, = mpy xa”*

If we use for I, = ¢/H = R = 1.2867*10%° m i.e. the radius of the visible universe
(if the Hubble constant H = 2.33*107'%s™), then k = 13.7426, because

l, = 4.0512 % 10735 % 29.3433*13.7426 = 1 2867 » 102°m . For the time scale this results
int, = 1.3513 % 107*3 % 29.3435*137426 = 92731 % 10°”s and for the mass unit

m, = 5.4557 * 1078 x 29.3437137426 = 37116 « 10~28kg. The speed of light becomes:

CR = Ckerz7aze = a°K = 203432137426 = 21607 + 10%0 %
y

If we use Iy = A\, = h/cm, = 1.3228*10"> m, i.e. the Compton wavelength of the
proton, then k = 4.4324, because I, = 4.0512* 1073> % 29.3433*44324 = 13228 %
10~'*m. For the time scale this results in t, = 1.3513%107%3 x29.343544324 =

45074 10" 1s and for the mass unit m, = 5.4557 * 1078 x29.3437*4324 = 1,7069 «
10~ 1*kg. The speed of light becomes:

Chp = Ck=sazza = a2F = 29.343%4432% = 10216 1013%‘_

The third power of the ratio of cz/cy, gives the number 9.4614*10%, known from
above.
GP

cR® _ (2.1607%10%0)3 273 81 _ hpb ® _hpp _ Gp
== . =9, = e => — = —— = —,
p? (10216110797 (2.1150 = 10%%) 9.4614 % 10 hep - Ge a?  he G

If we use m, = m, = 1.6709*%107?’ kg, i.e. the proton mass, then k = 13.2973,
because m, = 5.4557 x 1078 % 29.3437132973 = 1,6709 « 10~ ?’kg. For the linear scale
this results in I, = 4.0512 * 1073% % 29.3433*13-2973 = 1 4102 * 10?*m and for the time
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scale in ty = 13513 107*3 % 29.3435*132973 = 50149 x 10°*s . The speed of light

becomes: ¢, = Ci13z075 = a2 = 29.343213:2973 = 1,0661 + 103° =
y

If we use m, = Hh/c?> = h/cR = 1.7178*10°®® kg, i.e. the mass of a particle with
Compton wavelength corresponding to the radius of the visible universe (if the
Hubble constant H = 2.33*108s™?), then k = 41.2277, because

m, = 5.4557 * 1078 % 29.3437%1-2277 = 17178 « 10~ %8kg. For the linear scale this results
in I, = 4.0512 % 10735 x 29.3433*412277 = 1 2978 x 10'*’m and for the time scale in
ty = 1.3513 % 107*% % 29.343>*1.2277 = 43667 » 10**?s. The speed of light becomes:

Ce = Ckegrazry = a°K = 203432412277 = 10087 « 10121 %
y

The ratio of c./c, gives the number 9.4614*10%, known from above.

c 1.0087%10121 hpp, G c
—c=—39=9.4614*1081=i=—p=%= 5
Cp 1.0661%10 hep G¢ Cap mc

with m, = proton mass and m. = h/cR = Hh/c%.

Systems of Units and the Conjecture of Paul Dirac:

According to an assumption made by Paul Dirac, there is a humerical relationship
between the sizes of the proton and the universe of approximately the following
kind [2]:

=>1.0370 * 108° ~~ 9.4614 « 1081=>1 ~~ 91.24,

~
=

mg,  R* _  1.7327x10%% _  (1.2867x10%°)2
my, Apz 1.6709%10~27 (1.3228%10715)2

where in the context of the unit systems under consideration, the quantities and
abbreviations used here mean the following: m, = proton mass, mg = Rc?/G, R
= ¢/H = radius of the visible universe (when the Hubble constant
H = 2.33*10'®s™) and A, = h/cm,.

As you can see, depending on which values are used for the dimension and total
mass of the visible universe and for the size of the proton (here the Compton
wavelength A, instead of the proton radius r, = 0.877*10™"> m measured in the
scattering experiment), there is a greater or lesser inaccuracy in the conjecture.
With the quantities used here, there is a factor of 91.24 between the left and
right side of the assumption. With the measured proton radius it would be even
greater.

In addition to the number 9.4614*10%', which we have already noted several
times, the numbers 1.0370*10%° and 91.24 also appear as ratios between the
various systems of units. For example, the ratio of the mass of a black hole with
a radius corresponding to the Compton wavelength of the proton to the mass of
a particle with the Compton wavelength corresponding to the radius of the visible
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mpp  1.7814x10'2

= Tooeiroes — 1:0370 % 108°, so for the proton

universe is equal to 1.0370*10% :
mass it follows that

me*xMep
m, =——~=

p Or mp * My, = M * M, = My °.

mp}
A black hole mass of the size of the visible universe can therefore contain as
many proton masses as a proton-sized black hole can contain masses of the
Compton wavelength corresponding to the size of the visible universe. This
reminds of the analogy between solar systems and atoms, although this analogy,
like there, applies only with essential limitations. The above formulas also show
that the mass of a Compton wave multiplied by the mass of a black hole of the
same size gives a constant value that is equal to the square of the Planck mass.
The correlation applies to all possible size scales, not only cosmic or proton-like
ones, and is valid because the mass of a Planck-length Compton wave has the
same mass as a Planck-length black hole.

An example where the humber 91.24 and its powers appear is the ratio of the
two systems of units for calculating cg and c,. As we have seen above, the basic
units of the cg-system are the radius of the visible universe Iy, = Ilr = ¢/H = R =
1.2867*¥10° m, t, = tg = 9.2731*10° s and m, = mg = 3.7116*%10%® kg.
Accordingly 1mg = 7.7718*%10% lg, 1sg = 1.0784*107® t;, 1kgr = 2.6943*10%’
mr and cg = 2.1607*%10% Ip/tx.

As we have also considered above, the basic units of the c,-system are the
proton mass m, = m, = 1.6709%10% kg, Iy = I, = 1.4102*10** m and t, = t, =
5.0149%10°*s. Accordingly 1m, = 7.0912*107%° |,, 1s, = 1.9941*107° t,, 1kg, =
5.9848*10%° m, and ¢, = 1.0661*10%° |,/t,.

. 1 1.2867%10%°
The ratio of B=—""—1
lp  1.4102+10

behave as follows: 1, = 1, *a®*, t, = t, *a°® and m, = my *a™¥, it follows that

= 91.24. Since in these systems the scale units must

lg _ a¥R 3«(kR—kp) R _ "R _ 5+(kR—kp) Mr _ a R _ —(kR—kp)

b= o = 20343 o= e = 29343 = o = 29343 :

If £=9124, then 2=91245°=1849.11 and =E=912471/3=02221 , which
p P p

must be checked:

tr _ 9.2731x10%7

mg _ 3.7116x10728
t,  5.0149x105%

- 27 — 0.2221 = 184911_1/5 = 91_24_1/3 .
mp,  1.6709+10

= 1849.11 and

CR _ aZkR

Taking into account c,y, = cy* a® it follows that = =— =29.3432(R-kp),

If i—R = 29.3433*(kR-kp) — 91 24 , it follows that Z—R = 91.24%/3 = 20.27 = 1849.11%/5,
p p

1. CR _ 21607+10%0
On trial: e = T0661r10% = 20.27.
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myp

The "electrifying" thing about this is that 1849.11 = —=1836.15 . This applies with
an error of only 0.7%. This could be more than coincidental and provides reason

2 5
for the assumption that < ~22 of —2_~ 2 applies. If one considers that

Cp me2 mg>3
3 _ h* _ Hh? _ (6.62607x1073%)2 . 2813 .
MR’ == — = —— o —— = (3.7116 « 107*%)*, then the above assumption
12 h1o 15 h1o mp3 _ h1o 3
becomes my=° = m or mp= = RS * m—e3 = R * 1836.15° or

2
m,? ~ = «1836.15%5 .

The value for m, from this relationship is 1.6686*102’ kg. This is a deviation of
only 0.14 % from the measured value (if the Hubble constant H = ¢/R =
2.33%10'® s!). Thus we have a numerically good relationship between the

number 1836.15 and the proton mass. The assumption m,3 zg—; (without the

factor 1836.15%/%) was already made by Carl Friedrich von Weizsacker as part of
his so-called "Urhypothese" [theory of ur-alternatives] (see [3]).

What is still missing would be a good relationship between the number
o = 1/137.036 and the proton mass.

2 2
This is obtained by using the formula m,3 = c Hl; =_&h , which I discovered
4megccG 4megcGR
in 2014 (see [4]). In this formula, m, is an abbreviation for m,*m. in the

following way: my? = m, * m,. In full length the formula is therefore:

p
2

my? e me? = () = () (&)
p e 7 \4meocGR/ T \on GR/ °

Combining the last found relationship for m, with this formula, one obtains a
h2
~ GRm,3

o

2/3
relationship between a = 1/137.036 and m, in the form (E)

or

2m\2/3  n?
my? ~ (7) *GR
The value for m, from this relationship is 1.6664*107’ kg. This is a deviation of
only 0.27% from the measured value (when the Hubble constant H = ¢/R =
2.33*¥10'® s!). Thus we also have a numerically good relationship between the
number a = 1/137.036 and the proton mass. The formula I found in 2014 is
more accurate if one assumes H = ¢/R = 2.33*107'8 s’ for the Hubble constant.
However, it includes both the proton and electron masses, whilst the two new
relationships include only the proton mass and could therefore possibly provide
more information about the proton alone. Comparing the two assumptions, the
2T

3/5 2/3
following must apply: (%) ~ (?) or 1836.15%/1° ~ 861.02 => 866.00 ~ 861.02.
The inaccuracy here is 0.58%.

If one combines the relationship found above c/cpl~(2“/°‘)4 with the

~ mp/me
approximation between 1836.15 and 2m/o mentioned here, the result is:
2\ 26/9 m,\13/5 .
c/cp1 = (?) or c/cp = (m—") , Whereby the former deviates from the measured

value of the speed of light by 0.49% and the latter by 2.17%. On the other hand,
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@2r/o
m

the original relationship c/c; = —m

" deviates from the measured value by only

0.15%, which is, in addition to its integer exponents, a comparatively important
argument for it.

Let's return to Dirac's conjecture in the form used here:

2
%zf—z =>1=~91.24 and insert the knowledge gained above i.e. the
p 14

assumption of Weizsacker

mp®  (1.6709+10727)3  mp3GR _ (1.6709+10727)3%6.6743+10711+1.2867+102° _ 4.0061x107 65
mg3  (3.7116x10~28)3 = h2 (6.62607+10~34)2 T 4.3905%10767

Dirac's conjecture, then it becomes an equation, which happily resolves as:

=91.24 into

3 2 2 3 2.2 2 2.2, 2 2.2 2
m my°GR R Rc my°GR R“c“m R“c“m R“c“m
—<cb * P — = > % P = P — > P _ P
mp h2 Ap Gmy, h2 h2 h2 h2

=>1=1

Discussion of the results:

As we have seen, the transfer of the natural constants ¢, G, h, e and k. into unit
systems with basic units for length, time and mass, which are fundamentally
different from the SI system, is a powerful tool to free the numerical values of
the natural constants from the physical arbitrariness inherent in the SI system.
Arbitrariness in this context certainly does not refer to the careful definition,
coordination and calibration by the international metrological community, but
rather to the arbitrary scaling of the units of measurement in the physical sense
in comparison to the scales occurring in nature and having the same nature
throughout the cosmos, such as the proton.

If one refers the natural constants to systems of units, which in the theory-
building of physics are characterised particularly by their basic units compared to
others (Planck units etc.) or to natural scales, such as the proton or the Hubble
constant, and compares their effects with each other, the real nature of the
natural constants becomes apparent and their relationship to each other distils
itself from the sometimes confusing nebula of numbers.

Suddenly, long sought-after correlations appear between the dimensionless

2€pch
e2

1836.15=—2 or

me

constants that are important in physics, such as 137.036 =

eZ

2.2717 % 10%° = on the one hand, and the dimensional natural constants

on the other. In addition, other important insights into the inner connections of
the systems of units are revealed. A first important finding in this respect is that
in Planck's system ¢, G and h assume the value 1.

That this would even apply to arbitrary, fictitious values of ¢, G and h, shall be
proved here: the base a is a positive real number, the exponents b, ¢, d are
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positive or negatlve real numbers, the speed of light c = aP= , the gravitational

constant G = a©

and Planck's constant h = a“ kng, then:

kgs2
1/2 b d 3b ¢ d
Gh\1/2 aC+ad _3b,c,d _c_d
the Planck length 1, = (c3) =(a3_b) m=a 2z 2 z2m=>1m=az 2 211,
1/2 b d sb ¢ d
. Gh 1/2 aCxad _5_+£+_ 2b_c_¢d
the Planck time t, = (C—s) =(aT) s=a 2z 228 =>1s=az 2 z2t,,
1/2 b,,dy 1/2 b c.,d b,c d
ch aPsa 28,8 _2,c_4
the Planck mass my,; = (E) kg=( = ) kg=az 2'zkg=>1kg=a 2"z 2myp ,
3b_c_d
_ .bm abxa2 7272 lp1 o lpl Ip)
c=as 5b_c_d ¢ t to1
az 27z P pl pl
9b 3c 3d
G= ac m3 _ atxa2 2 2 1p13 0 1p13 _ 1p13
kgs? _b,c_d 10b_2c_2d mpltplz mp)tp] mptp

_b,c_d eb_2c_
h dkgm?  a%xa”2 Zraz 2 2 Mpilp o Mpilpi mplp
S a%‘%‘? tpl tpl tpl

As can be seen here, the speed of light, the gravitational constant and the Planck
constant measured in Planck units, regardless of what value they would assume
I’
mptp)?

in a fictional universe, are always 1. This is due to the dimensionality (%,
p

and mpilpt” —E) of these constants, i.e. the basic construction of the universe, and not
pl
to their concrete values.

A second important finding is that there are systems of units - not only the
system of Planck units - in which the natural constants ¢, G, h, e and k. all but
one take the value 1. The reason why not all constants mentioned can take the
value 1 is that then, in addition to c,, G, and hp, the product of the square of

e? _(chlhpl _ 1 _
the elementary charge e and the Coulomb constant e s Tz = Zmise

1.1614 + 10~3 would have to take the value 1.

This is not possible by a simple transfer to another system of units. This is shown
by the continuation of the above proof. In addition to the above assumptions, f is
also a positive or negative real number, the product of the square of the
elementary charge e and the Coulomb constant is

_b,c d 9b 3c 3d 3 3
2 e? kgm3 fkgm3 afsxa 2727232 272 mpl1 af rnpllpl e2 mpllpl
e = = a = = = =
¢ 4me, s? s2 algb_%_zzd tp? T abxad tp1? 4megch  ty?
3 3
my1 my1
o Hplhy _ plo
—— = 11614 107> —-
21 tpl tpl
. . 2 eZ 04 mp11p13 e2 mp11p13
So that in the Planckian system e“k. = =1, ——2>—= would have
4Teg 2T tp) 4megch  tp)

to be equal to 1.
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It is also important in this context that in general - not only in the Planckian
system - the natural constant which cannot assume the value 1 at the same
time as all the others, then takes the value 2n/a = 861.02 or o/2n =
1.1614*1073. Seen in this light, the importance of the fine structure constant a is
further enhanced. It is becoming the guiding constant in our universe, because it
seems to be unaffected by transformations of units.

A third insight concerns the amazing symmetries between the systems of units.
The magnitude of the gravitational constant, measured on the scale "Compton
wave" and the magnitude of Planck's quantum of action, measured on the scale
"black hole", are equal (for example |G.| = |hea|= 9.9139*%107"?).
Antisymmetrically to this, the amount of the speed of light, measured at the
scale "Compton wave" is equal to the reciprocal of the amount of the
gravitational constant, measured at the scale "Compton wave" or is equal to the
reciprocal of the Planck's action quantum, measured on the scale "black hole"
(for example |1/cc|=]|Gc|=|he|=9. 9139%107"%%). The corresponding amount

. G, h
ratios are: = =22 ="P2—94614 %1081 ,
Cp G hep

Constant Amount Amount ratio | Unit of mass Mass ratio
Cc 1/9.9%¥107#=1*10""" | 9 .4614*10%" | 1.7178*10°%® 1

G 1/9.4¥10°=1.1*10% 1 1.6709*10% 9.7266*10%
Gp 9.377*10™*° 9.4614*10% | 1.6709*10% 9.7266*10%°
G. 9.914*1071%? 1 1.7178*10°8 1

hob 9.377*10™*° 9.4614*10% | 1.7814*10"? 1

heo 9.914%*1071%? 1 1.7327*10% 9.7266*10%

The situation is different with the units of mass, because the smaller the mass
scales by which the speed of light and Planck's quantum of action are measured,
the greater their value becomes. Antisymmetrically to it the gravitational
constant becomes bigger, the bigger the mass scale is, at which it is measured:

M unit of mass => G, cd, hi.

The ratio of the natural constants corresponds to the square of the ratio of the
corresponding units of mass. The corresponding amount ratios are:
Cc Gp h m 2 _ mcbz

=P PP _ 94614 10% = (9.7766 x 10%0)2 = £ = L
Cp GC hcb mg mpb

where m. = h/cR, mg, = Rc?/G and m,, = ch/Gm,,

A fourth finding is that with the speed of light ¢, Planck's constant h, the
2
gravitational constant G and the Hubble constant H, a mass (unit) mg3 L

Gc
2 * —34)2 - . -
% = 667:2;61206_0171*110286;*1026 = (3.7116 x 10728)3 can be formed, with a proportionality to

3 * —2753 .
the proton mass of mp G¢ _ (16709 10 ) =91.24 ~ 1836.153/5 (if the Hubble constant
Hh?2 (3.7116%10728)3
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H = 2.33*10'® s'). With the number 91.24 the gap can be filled in Dirac's
conjecture:

3
%*—mizGR = AR— (if for My = Rc?/G and for A, = h/cm, is set). Furthermore, Pi;i Is
p p

also contained in the formula m,3 = % I found in [4] in 2014:

e?Hh _ €? *th _ h?
4Tegc2G  4megch  Gc 2m GR

3
m,> = (mp *me)2z =

A fifth finding m,, = % * \/2:‘: = PC'—?* \/2:1: relates the proton mass to the mass % or 12_?

This mass represents a particle with a Compton wavelength corresponding to the
radius of the visible universe (when the Hubble constant H = 2.33*107'%8s!), The
previous equation can also be transformed into

G_p_ mpZCZRZ

Ge¢ h2 )

The gravitational constant measured on the proton scale (proton mass, Compton
wavelength of the proton, time scale = Compton wavelength of the
proton/velocity of light) to the gravitational constant measured on the cosmic
scale (radius of the visible universe, time scale = radius of the visible
universe/velocity of light, mass of a particle with Compton wavelength
corresponding to the radius of the visible universe) behaves like the square of
the proton mass to the square of a particle mass with Compton wavelength
corresponding to the radius of the visible universe.

h Hh . . 3 e?Hh .
The mass — or — is also in the formula m,> = ——— 1 found:
cR c2 4Tty C2G

3 _ eZHh

e? Hh Fe h
my” = My * My * Me = * =S

where £ is the

1
= (Mm.*m.)z2 = —— % — —
( p e) 4mepGmpme ¢ Fg cR ' Fg

4T€,GC2

ratio of the strength of the electromagnetic force to the gravitational force.

A sixth finding is the result —2 = 1836.15 ~ ch S (with G, = 1). It is a
me Gmpme  Gp
remarkable relationship in which the term GmChm corresponds to the ratio of the
pille

gravitational force between two Planck masses to the gravitational force between

2
a proton and an electron. Slightly modified the formula becomes G'::’ z(?—",
pl

Gmp2
ch
the square of the Planck mass. G, is the gravitational constant measured at the

proton scale (proton mass, Compton wavelength of the proton, time scale =
Compton wavelength of the proton/velocity of light).

whereby the term corresponds to the square of the proton mass divided by

Combining the fifth and the sixth findings into a formula, results in
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G _RE b _ R
Ge G ' cr Gh
content of the visible universe in bits (see [1]). The number n = 1.0087 = 102! also
results as the quotient of Rc’/G by h/cR, i.e. the total mass of the visible
universe by the mass of a particle with a Compton wavelength corresponding to
the radius of the visible universe.

=n, where Gy has the value 1 and n is the total information

e?Hh

The number n is also in the formula m,> = —ag | found in 2014:

mg2 = (m *m)g_ e?Hh _ e*h _ e? *R2c3*(£)3_i*n*(£)3
x p €/ 7 4megc2G ~ 4megcRG  4mepch  Gh cR) T 2m cR/ °

As has been shown step by step, it is therefore possible to express the important

dimensionless constants 137.036 =25 =2 = 183615=-2 and 22717+ 10% =
e Il as th b 121 - RIS formula m,? = <1
m as well as the number 1.0087 * 10 =Gh Y My rormula my” = T

Last but not least, a possible finding for the value of the speed of light c in the SI

system has been found: c/cp z(ri“;g}, where ¢, = 1. This relationship applies
P e

with an accuracy of 0.15% of the measured value of the speed of light, so it is
difficult to ignore it as a possible coincidence. It is distinguished from previous
relationships by the fact that here one of the most important, if not the most
important natural constant, is directly related to the two most important
dimensionless numbers in physics. All findings presented so far put two or more
different natural constants in relation to each other. It is precisely this fact that
gives this relation the potential possibility of a fundamental meaning, but makes
it difficult to interpret.

Accepting this relation gives rise to the question: which of the three combined
quantities, i.e. the ratio of proton to electron mass, the fine structure constant or
the speed of light, is the most fundamental? If one considers that the
dimensionless quantities mpy/m. and 2n/oa are not changed by simple
transformations of the system of units, the speed of light should be the least
fundamental quantity of the three. The fact that - as we have seen - 2rn/a or the
reciprocal value of it always appears when all natural constants except one
assume the value 1 speaks for the fact that 2n/a is more fundamental than the
speed of light. Seen in this way, the value of the speed of light would depend on
the value of the fine structure constant a and on my/me..

The remaining question is whether the fine structure constant is really
completely independent of the scale units with which it is measured. If this were
the case, then the relation in question would also contain a certain statement
about our own nature. We, who are about the size of a metre and whose
movements take place in about one second, as well as the scales we use and the
value of the speed of light (approximately) measured with these scales are
determined by the fine structure constant and the ratio of proton to electron
mass. A thought that has a certain plausibility inherent in it, because if 2rn/a and
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mp/Me had different values, then this would of course also have an effect on the
possible proportions of intelligent living beings and thus also on the scales with
which such beings measure nature.

If, contrary to expectations, the fine structure constant is not (completely)
independent of the scale units with which it is measured, then this would be a
revolutionary insight that would shake the current foundations of physics.

So if the value of the speed of light is to depend on 2n/a and m,/m., what is the
situation with the other natural constants? By some effort the following best
possible approximation with small integer powers can be found for the

2_1'[
p 861.02

1 =~ z =
p (211_;;) (1836.15)4

gravitational constant: G/G =7.5749 x 10711 , where G, = 1.

This approximation is valid with an accuracy of 13.5%, so it is much less
accurate than the approximation for c. But and this is the remarkable thing, it is
antisymmetrical to the approximation for c in terms of the exponents. Whereas
in the approximation for ¢, 2n/a occurs in the fourth power, in the approximation
for G, mp/m. occurs in the fourth power. Incidentally, in order to get this relation
exactly right, one would only have to use a mass unit of 1.135 kg instead of the
mass unit of 1 kilogram, if the units for length and time (metres and seconds)
were the same.

Furthermore if 1.0015 m is used instead of 1 m as unit of length and 1.1403 kg
instead of 1 kg as unit of mass with the same unit of time of 1 s, both ¢ (= then
2.9933*10%) and G (= then 7.5749*10!') assume the exact value of the
respective approximation. Seen in this light, our SI units are almost perfectly
matched to the approximations found. Combining the relations found for c and G
in the adapted SI system results in the following new relations:

S 1=(" &1 =) or levo] = (Ze)

a me mp/me

with the associated checks:

¢t | _ (29933+108)" st 15 (2m\15
| S| =222 = 1059+ 10% = (861.02)'° = (&)
*10% 15
| & | = A — 9,091+ 10% = (1836.15)'° = (22) " and

5 5
|+ G| = 29933+ 107 + 7.5749 + 10711 = 0.02267 = (L2)" = ( 2n/a )
1836.15 mp/me

The term c*/4G (or c*/16G if the Schwarzschild radius R = ZCG—ZM instead of R = GC—I:I)

corresponds to the gravitational force between two black holes of equal but
arbitrary size that touch each other at their Schwarzschild radii. This also applies
to two Planck masses, i.e. the smallest black holes, if they touch each other at a
distance of 2 Planck lengths:
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ch Gh Gmp?2  Gche3 c*
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m =—.
pl c 4l ? 4GGh 4G

pl

Now the question arises, of course, what is there to report in this context with
2

regard to h and e?k, = 4:[6 ?
0

For h I have found the following approximation with the smallest possible integer

m

6
powers: h/hp, ~ Ef)) = giiﬁogﬂ = 5.6649 x 10734, Using 1.0015 m, 1s and 1.1403 kg

o

for the units of measurement results in a value of h = 5.7928*1073*, from which

the value 5.6649*1073* deviates by 2.21%. For % again I have found the

following approximation with the smallest possible integer powers:

m

5
e | _ (m_e) _ (1836.15)5 _ —28 .
|4n€0| = (7 eson 1.9694 + 10728, Using 1.0015 m, 1s and 1.1403 kg for

the units of measurement results in a value of %= 2.0138* 10728, from which
the value 1.9694*107?® also deviates by 2.21%.

In order that, in addition to ¢ (2.9933*10%) and G (7.5749*10!),

h (5.6649*%10 **) and 42260 (1.9694*107%%) also assume exactly the value of the

respective approximation, the units of measurement need only be changed to
around 1.0128 m, 1.0112 s and 1.1531 kg. All in all, this is not a very large
deviation from the usual SI system and an amazing fact that makes one think.

Altogether, by transforming the system of units, we have thus found a wealth of
(numerical) correlations that could help to detect new physical relationships. To
do so, it will be necessary to look at these correlations in detail and to test their
potential. Even if no new physical findings could be obtained through these
correlations, at least the correlations between different systems of units and their
structural laws are interesting, because at least one should know what happens
when one changes the physical scales ©.

References

[1] “About the Nature of “Dark Energy”” by Helmut Séllinger, http://viXra.org/abs/1302.0064,
2013

[2] “Proceedings of the Royal Society”, London, 165, page 199 ff., 1938

[3] “Time, Quantum and Information”, by Lutz Castell and Otfried Ischebeck, Springer-Verlag
Berlin Heidelberg, page 365, 2003

[4] “Cosmos 2.0 An Innovative Description of the Universe” by Helmut Sdllinger,
http://viXra.org/abs/1403.0949, 2014

-21 -



