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Summary

In Universe (Part 1)[1] author has developed a theory which allows derivation of the unknown relations
between the main parameters (energy, time, volume, matter) in the Universe. In given part 3 he added
charge as main parameter in this theory. He finds also the quantum (minimal values) of energy, time,
volume and matter and he applied these quantum for estimations of quantum volatility and the estimation
of some values of our Universe and received both well-known and new unknown relations.

Author offers possibly valid relations between charge, time, matter, volume, distance, and energy. The net
picture derived is that in the Universe exists ONLY one substance — ENERGY. Charge, time, matter, volume,
fields are evidence of this energy and they can be transformed one to other. Author gives the equations
which allow to calculate these transformation like the famous formula £ = mc®. Some assumptions about
the structure of the Universe follow from these relations.

Most offered equations give results close to approximately known data of Universe, the others allow
checking up by experiment.

Key words: Universe, time, matter, volume, distance, energy; limits of specific density of energy, matter,
pressure, temperature, intensity of fields; collapse of space and time into point.

Introduction

In the theoretical physic the next fundamental constants presented in Table 1 are important .

Table 1: Fundamental physical constants

Constant Symbol Dimension Value in Sl units with uncertainties
Speed of light in c LT 2.99792458x10°ms '
vacuum
Gravitational G LCMTT? |6.67384(80)<10 "m kg 's
constant
Reduced Planck | 72=h/2xn L°MT™!
constant where h is Planck
constant 1.054571726(47)<10* J s
h =6.625 068
76(52)x10*
Coulomb constant | (4meg) " LMT?
where & is the Q2 8.9875517873681764x10° kg m® s> C(exact by
permittivity of free space definitions of ampere and meter)
& = 8.854 187
817...x107"
Boltzmann Kg L°MT? 1.3806488(13)x10 = J/IK
constant Ch

Where are: L = length, M = mass, T = time, Q = electric charge, ® = temperature.

If we take these constants as base units, we get the Planks units:

Table 2: Base Planck units

Name Dimension Expression Value (SI units)
hG 35
Planck length Length (L) lp = = 1.616199(97) < 10~ m
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Fe 2.176 51(13) x 10 ® kg
Planck mass Mass (M) mp = E
Ip I KRG | 5.39106(32) x 10 *s
Planck time Time (T) tp = — = =\ —
C Mmpc? o
Planck Charge Electric charge (Q) — v/ dreokic 1.875545956(41) x
dp \/ 0 10-15¢
Planck 2 5
temperature Temperature (©) | Tp = P — he 1 41683385 x 107 K
kp GkE
From data Table 2 we can receive the derived Planck units (Table 3).
Table 3: Derived Planck units
Approximate Sl
Name Dimension Expression equivalent
Planck area Area (L% , hG 261223 x 10" m?
Planck volume | Volume (L°) EG 3 (EG}S 4.%2419 x 1077
: ( c? ) c?
Planck Momentum h R
momentum (LMT mpc = — = 4/ — 6.52485 kg m/s
lp G
h heo
Planck energy Energy (L°MT %) | Ep = mpf'z = — =\/— 1.9561 x 10°J
tp G
Ep h ct
Plank force Force (LMT?) Fp=—=7—7== 1.21027 x 10* N
lp lptp G
Power (L°MT ) Ep hi c
Planck power Pp=—= 7 3.62831 x 10°° W
lp to G
. mp  hip c 5.15500 x 10%
Planck density Density (L "M) PP= "3 = 75 = 2 kg/m
B 15 hG
Planck energy Enelrgy d(;nsity B EP Il 4.633298 x 10113
density (L "MT™) PP =73 = £ Jim
13~ hG
£ Pp s 1.38893 x 10"
. —3 I — 0= = = — 2
Planck Intensity (MT ) P = Pp 2 ez W/m
intensity P '
Planck angular 1 D ,
frequency Frequency (T™) wp = — =\ — 1.85487 x 10857
tp hG
Pressure Fp h c'
Planck pressure | (L”'MT?) Pp = E = ngp = ez 4.63309 x 102 Pa
Electrictric

Planck currency

currency (QT )

3.4789 x 10®° A
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Voltage
Planck voltage (L’MTQ ™) Ve = & = h = L 1.04295 x 10*" Vv
g lpgp AmegG
Planck Registance 7 Vp h 1 Zg
H —1~—2 P == —— = — = = —
impedance (L°MT 'Q ) Ip qi:?' Amege AT 29.9792458 Q

Universal units do not depend from Earth units. That is suitable for the Universe communication. They also
give the more simple physical equations.

Theory. Relation between charge, time, matter, volume, distance and energy.

The author presents an original theory which allows derivation of unknown relations between main
parameters in a given field of nature. He applies his hypotheses to theory of Universe. The next well-
known constants used in his equations are below:

C=299792510° m/s, e=160219-10"°C, G=66743-10" m’/kg-s*, (1)
3
eo=— 88542107 = k=_1 _gog7s51787.00° KM
367 -10 m 4rs, S

2
34 kg'm
s*

Uy =4m-107 =1.257-10‘6%, h=6.6261-10" h=h/2r,

0 =5.67032-10°W /m*K , 7 =3.141592654, k, =1,389650324)-10% J-K™
where cis speed of light in vacuum, m/s; e is electronic charge, C; G is a Newton gravitation constant,
Nm?/kg%; €, is electric constant, F/m; i, is magnetic constant, H/m; h is Planck constant, J's; o is Stefan —
Boltzmann constant, W/m?K ; kg is Boltzman constant, J/K.

In our equations below the constant G is constant of gravitation theory, cis constant of relativistic
theory, and h is constant of quantum theory. Productions Ghc® = 1.071 and kc” = 1.088x10°°G produce the
new constants:

Ghc® ~1, kc* ~10%G, (2)
which we will use in our equation.

The author postulated the following relations:
1. Relations between time , matter , volume, distance, specific density of matter and energy :

1/2
T :%E, T :%M, T=c™"® T _K T :[k—?) Q, T=G"p*?, &
c c c c
or T =2756144-10E, T =2.47709939-10%*M, T =2.583467-10°Q,
T =3.33564-10°R, T =2.2448563-10*p?,
where T is time in sec; E is energy in J; M is mass, kg; v is volume in m?>; R is distance, m; p is specific
density of matter in given volume, kg/m?, Q is charge, C. (Only the first 6 digits are right in all our
formulas).
The dimensional theory is employed; that way these relations are obtained to within a constant factor.
That factor may be derived from experiment. This factor has been neglected in cosmology and high energy
physics. But these equations (2)-(6) cannot be derived ONLY from dimensional theory because dimensional

theory does not contain the physical constants.
Equations (3) may be written in form
b c? s c2 12 ) (4)
E=-T, M=—T, v=c’T®, R=cT, =l—1 T, =1/(GT"),
G G Q [kG] p=1/(GT")

or E=3.6282574510T, M =4.45462810"T, p=15-10"/T2

From these equations follow some interesting propositions. Time is energy, Time depends upon mass,
volume, length, electric charges and density of matter. If time simultaneously produced the positive and
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negative charges, the total charge is zero. Time can create the energy, mass, distance, volume change and
the density of matter in the Universe or the energy produce time, matter, distance, volume and charge
(positive and negative simultaneously)(see (9)-(10)).

If we will use the relation (2) (quantum constant) the relation between time and the energy, mass, distance,
volume and change, may be written in form

kha? }'° ()
J Ql

T ~hG?E, T~hG*?M, T*~hGc*, T~hGc'R, T z[
©

2. Relations between volumes, energy, matter, time, and distance
3 n 3 (6)
S e v, =S v=er, v=C e, v=4?”R3,
C G G
or v=564115466x10""E®, v=2694401x10"T* v=4.095365x10""M?,
where v is volume of 3-demantional space, m>; v, is n-dimensional space, m".

v

3. Relations between matter, time, volume, distance, energy, charge and temperature are
2

3 2 1/2 (7)
M=ST, M-S, M-SR, M-ZE, M:(kj Q M= kB)t,
G G G G G

C2
M =4.0369797x10®T, M =1.34659x10"v'®, M =1.34659x10”R,

M =1.40895 x10°Q, M =2.068058 x107t.
where t is temperature, K; kg is Boltzmann constant, J/K.

If we will use the relation (2) (quantum constant) the relation between mass, time and the energy,
distance, volume and change, may be written in form
(8)

M z%‘l’, M z%R, M ~hGC’E,
hG°c hG°c

M ~ éhc® Q, M =k;hGc’t,

4. We can receive from equations (3) - (8) the expressions for the energy from time, volume, distance, mass
and charge
5 4 4n 4 (9)
E:CET, E:%vm, Enzén uin, ¢

k4 1/2
E =kt, E=(é) Q, E=cM,

E =3.6282574510%T, E =1.2102562-10*v"3,
E =1.2102562-10“R , E =8.98755-10"*M, E =1.0429-10*Q.

Here t is temperature, K.

Last equation in (9) is the well known relation between energy and matter. This relationship follows from
(2) — (8) as a special case. This indirectly confirms the correctness of the equations (2) — (9) as a special
case.

If we will use the relation (2) (quantum constant) the relation between energy, mass, distance, volume,
change and temperature may be written in form




Here v (Latin) is volume, m>.
5. The relations between the density of matter, energy, charge and time (frequency) are following:

11 1, h 1 h , h V2, h V21 (11)
PusgTE PTGV PeTgTn P Pe(iE) T ATliE)

Where pw, pe, Pq are density of matter, energy and charge respectively, kg/m3, J/m3, Cc/m v (Greg) is
frequency, 1/s.

If we will use the relation (2) (quantum constant) the relation between the density of the matter, energy, and
change, may be written in form:

11 1 1 (12)
Pu~pETer Pu “ﬁ‘”z, Pe “GhZCZT*z’
1/2 1/2
Gh? Gh?) 1
thZCZ 2, ~ TZ, ~| — =

6. The relations between the field intensity of electric, magnetic and gravitation field a mnd time
(frequency) are following:

12 12 A W2 (23)
Ee:(k?j Tzz(k?j izx H:iEeziEev HG:(EOG)UzEe:[CGJ Eel
c c 4 c Ho Ho

Where Ee, H, H; are intensity of electric, magnetic and gravitation fields respectively; €, 1o are electric
and magnetic constants (see (1)).

Application to current Universe

Let us estimate the real size and parameters (mass, radius, time, density, etc.) of the Universe. We can
make it if we accurately know at least one of its parameters.

Thus the most reliable parameter is the lifetime of the Universe after the Big Bang. Estimates of the
observed mass and radius are growing all the time. Estimation of the time specified is about 14 billion years
now (13.750.17 billion years).

c? c® 4 1

M==T, E=—T, R=cT, v=-zR®, p=—"1,
G G 3 GT

or M =4.0369787-10®T, E =3.6282574510%T ,

R~3-10°T, p=15.10°/T2 (14)

Substitute in (14) the age of Universe after Big Bang (T=14 billions years = 4.4'10" sec) we receive:
M =1.78-10" kg >1.4-10°kg, E=1.6-10" J,

R=132-10"m<4.4-10®°m, v=10"m’, p=7.75-10%kg/m’>10"" kg/m®. (15)

In right side of the inequality (15) is given the estimations of universal parameters made by other
researchers. They are very different. The author took average or approximate values.

As you see the values received by offered equations and other methods have similar magnitudes. The
mass of the Universe is little more because we do not see the whole Universe (only the closer bodies). The
estimation of radius is more than light can travel in the time since the origin of the Universe. It is possible
the Universe in initial time had other physical laws than now or the expansion of space may account for
this. The difference of space density is result of the old methods that do not include invisible matter, dark
matter and dark energy.



The main fields are acceleration, gravity, electric, magnetic and photon/radiation. Density of energy in
given point of these fields compute by equations:
W, —liz —iiz W—gEZ W. = iz W_gt4 W, —i
TG 2 G2 et TmThm Wt MeTaree
(16)
where w, is density of acceleration energy, J/m? w, is density of gravitation energy, J/m? w, is density of
electric energy, J/m* w,, is density of magnetic energy, Jm* w,is density of radiation energy, )ym3 weis
time energy density, J/m3.a is acceleration, m/sz; g is gravitation, m/sz; o is Stefan — Boltzmann constant,
W/m?’K ; E is electric intensity, V/m or N/C; H is magnetic intensity, T or Vs/m” or Wb/m?; w, is density of
radiation energy, J/m?; t is temperature , K; T is time, sec. The last two formulas show the energy density
depends from temperature and time.
Full energy, W, we find by integration of density to a full volume.
W= jwdv
' (17)
These computations in analytical form we can take as relating to simple geometric figures as, for
example, the spherical forms of fields.
Note: In many cases the light speed “c” in the equations (2)-(13) may be changed in conventional speed
V. That means we can verify the formulas (2)-(13) and find the correct constant factor.

Quanta of energy, charge, time, matter, volume, and distance.

It is known the energy of photon is
E,=hv,

q

where vis frequency, 1/s (v=1, 2, 3, ...). The minimal quantum of photon energy is whenv=1,

E,=h. (18)
Let us substitute (18) into (3)-(12), we receive the quanta of time, mass, length, volume (size) and charge:
G Gh E, h B}
T,= 5B = 5 =18262510%s, M, == =73725410" kg,
3
R, 34 E, =ih_547495 10 m, v,=R’= ¢ h =164112-10% m
c c c*?
hGZc ) h3Gzc 2
Q, = —2.079086-10°* C, (19)
k k
1/2 2 6 1/2
v, = oo (Z”k) _353287610%°V, | =21 =(ZC ) 385654107 A
Q, c T, k

where v, is quantum of volume, m>; V, is quantum of voltage, V; I, is quantum of the electric currency, A,
Q,, T, are Planck units of charge and time respectively (see Table 2).

Heisenberg uncertainty principle

Heisenberg uncertainty principle are

Al-AR>h/2, AE-AT>2h/2, h=h/2r, (20)

where Al, AR, AE, AT are uncertainty of momentum, length, energy and time respectively.

Substitute into (20) the quanta (19) we receive the following the uncertainties the main quanta (19)



h c®

e e =2.887272:10™ J  for T,
T q T
AR:%AE=41=2.38567258107 m for AE (T,),

CAE 037[ 2y
AM =— = G=3.212523-1034 kg for AE (T,),

C

G 1/2
AQ:[F) AE =8.6971819-10* kg-m*/s* for AE (T,),

c

As you see, the uncertainties of quanta are big and we can not measure them. These values AE, AR,
appears when are appeared in the first quantum of time T, . The AM, AQ not appeared yet. They are
equivalent the given AE.

The probability serve of inequality (20) is normal. If we take (20) in the more common form

Al -AR>h, AE-AT >h, (22)

the multiplier 4 in equations (21) become 1 and AR = c. That means the speed in the first quantum of
time equals the light speed.

Note: For getting the values (3)-(21) we also used the dimension theory and some of them may be defined

with accuracy the constant factor.

Main Results and Discussion

Main result of this research (part 1 -3) is equations with result that energy can be the universal source of
Universe (see Eq.(5)). Energy can produce time, mass, charge and volume. The same role/factor also can
act as time (see Eq. (3)). All main components of Universe (size, matter, energy, volume, time, charge) are
closely connected and can transform from one to another.

That means at the foundation of the Universe is ONE factor, which creates our diverse world.

The reader can ask: How we can convert time to energy? | can ask a counter question: The equation
E=Mc? (here M is mass) was open about hundred years ago. In that (past) time nobody could answer:
How to convert the matter into this huge energy using this equation? Only tens of years later the scientists
opened that certain nuclei of atoms can convert one to another, significantly change their mass and emit or
absorb such quantity of energy. In 2006 the author offered the method which can convert any matter to
energy with according to the equation E= mc? [5] - [6].

In Universe (Part 1)[1] author has developed a theory, which allows derivation of the unknown relations
between main parameters (energy, time, volume, matter) in Universe. In given part 3 he added charge as
main parameter in this theory. He finds also the quantum (minimal values) of energy, time, volume and
matter and he applied these quantum for estimations of quantum volatility and the estimation of some
values of our Universe and received both well-known and new unknown relations.

Only time and experiments can confirm, correct or deny the proposed formulae.

The authors other works closest to this topic are presented in references [1] — [7].
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