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Introduction
The development of science and technology radically changed the 

outlook of the mankind. The use of modern methods and devices in 
studying the Universe made it possible to find the answers to a number 
of questions concerning the structure and functions of the Solar System 
and the Universe on the whole. 

The Earth gravity acceleration was found experimentally. Geometric 
dimensions of different bodies, the distance to them, the average orbital 
velocities as well as the photos and video images of various bodies were 
found with the help of optical telescopes. Their chemical composition 
and temperature were found (determined) with the help of spectral 
analysis. American astronauts delivered the samples of lunar soil to 
the Earth. Automatic space stations studied the surfaces of Venus and 
Mars, and those of Mercury, Jupiter, Saturn, etc. from the orbit.

However, a number of other actual questions have not been 
answered yet [1]. 

Numerous attempts to find the answers to these questions have not 
been successful. The reason of such a situation may be attributed to 
insufficient foundation of the existing gravitation theories [2].

Analysis of Publications
The notions of weight and mass became an integral part of our 

ideas about our environment long ago. These notions were used by 
everybody, they were discussed in numerous books, articles and 
dissertations, there being no complete clarity so far [3]. The doubtful: 
Newtonian gravity (NG) [4], General relativity (GR) [5], Quantum 
gravity (QG) [6], Canonical quantum gravity [7], Kaluza–Klein 
theory (KK theory) [8], String theory [9], Supergravity [10], Modified 
Newtonian Dynamics (MoND) [11], Scalar–tensor–vector gravity 
(STVG) [12], Tensor–vector–scalar gravity (TeVeS ) [13], etc. were 
created on the basis of the known notions of weight and mass. In 
the result of such a pseudo–scientific activity no law of nature has 
been discovered in physics for the last 350 years. The mechanism of 
gravitation as well as that of electricity, light and other phenomena is 
still unknown. The mechanism of Pioneer anomaly [14] as well as of 
some other anomalies is also unknown. 

While analyzing the results of the known researches one should 
mention the following main advantages of the work performed:

– the discovery of the law of free falling by G. Galilei in 1604 [15];

– the discovery of centrifugal force by Ch. Huygens in 1659 [16];

– the experimental determination of the Earth gravity acceleration;

– the determination of velocities of bodies velocities;

– the determination of the distances between various bodies;

The analysis of the known researches made it possible to formulate 
the following basic disadvantages of the work done:

– the known theories of gravitation are insufficiently grounded;

– the definitions and methods of determining the weight, mass,
density (specific gravity) and other parameters of bodies are not 
grounded sufficiently;

– it is impossible to obtain dimensions of force from the product of 
masses and squared distance between them in the formula of Newton 
doubtful gravitational law;

– the equation in Newtonian gravitation theory
2
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× = was "solved" by reducing the unknown mass in 

its left and right sides. Moreover, the elementary rules of mathematics 
were violated;

– Cavendish gravitational constant from the doubtful Newtonian
gravitational law was found from a doubtful formula, but not as a result 
of the known experiment with a torsion balance [17].
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– the existence of the so–called gravitational mass and inertial mass 
was not explained [18];

– the absence of weight in the state of weightlessness wasn’t proved;

– the results of experimental definition of centrifugal force don’t 
coincide with theoretical or calculations;

– the validity of the second law of motion formula wasn’t confirmed;

– the so–called Pioneer anomaly wasn’t confirmed;

– the validity of Newton doubtful gravitation law and Newton 
doubtful gravitation theory with its mathematical apparatus weren’t 
confirmed.

The Problem
In connection with the foregoing the research problems consist in:

–discovering Tsiganok gravitation law, elaborating Tsiganok 
gravitation theory (TGT), (known earlier as the new gravitation theory 
(the NGT)) [19] and its mathematical apparatus;

– giving the definition of body weight and body mass;

– defining weight and mass of the Earth, the Sun, the Moon etc.;

– finding gravity acceleration constant of gravity  1.0 g of the body;

– defining gravity acceleration of the Earth, the Sun, the Moon, etc.;

– finding gravitational constant;

– working out a temporary standard–copy of body weight and 
temporary standard–copy of body mass for Tsiganok measurement 
system;

– confirming or rejecting both experimentally and theoretically the 
validity of the measurement of density in 3

g
cm

;

– finding average density (specific gravity) of the Earth, of the Sun, 
of the Moon etc.;

– finding weight, mass, gravity acceleration, density (specific 
gravity) and other body parameters in various points of the Universe;

– proving or disapproving both theoretically and experimentally 
that the Earth, the Sun, the Moon etc. have weight in the state of 
weightlessness;

– proving or disapproving both theoretically and experimentally 
the existence of gravitational mass and inertial mass;

– finding centrifugal force of the Earth, the Moon etc;

– proving or disapproving both theoretically and experimentally 
the validity of centrifugal force formula;

– finding the force of gravitational between the Sun and the Earth, 
between the Earth and the Moon;

– defining the formula of the second law of motion;

– proving or disapproving both theoretically and experimentally 
the existence of the so–called Pioneer anomaly;

– creating the pre–requisites for defining weight, mass, gravity 
acceleration, density (specific gravity) and other parameters of atoms, 
atomic nuclei, electrons, protons, neutrons, the so-called elementary 
particles, etc.; 

– proving or disapproving both theoretically and experimentally 

the validity of the doubtful Newtonian gravitational law formula, the 
doubtful Newtonian gravitation theory and its mathematical apparatus;

– proving or disapproving theoretically and experimentally the 
validity of Tsiganokgravitation law formula, TGT and its mathematical 
apparatus.

Results 
TGT and its mathematical apparatus were elaborated in order 

to solve the problems that were put forward. In the process of TGT 
elaboration it was found that the majority of notions and formulas in 
physics don’t correspond to reality. That’s why the main notions and 
formulas were worked out for the first time. Some known notions and 
formulas were made more precise.

TGT was based on Tsiganok gravitation formula (1) and its variants 
(2) and (3).

The force of gravitation–is the relation of the sum of the first body 
gravitation force to the second body 1 2M g×  and the second body to 
the first body 2 1 M g× to the squared distance between them 2

1 2R −  that 
is obtained by Tsiganok gravitation law formulas (1), (2) and (3), 
expressed in

2
gcm

s
:
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Where
1 2 −

F –is the gravitation force between the first and the 

second bodies, 
2

gcm
s

;

G – is gravitational constant, cm2;

M1– is the first body mass, g;

M2– is the second body mass, g;

1g – is the first body gravity acceleration, 
2

cm
s

;

2g – is the second body gravity acceleration, 
2

cm
s

;

R1-2–  is the distance between the first and the second bodies, cm.

Physical nature and the method of defining the force of gravitation 
between the first and the second bodies without using the so-called 
space time, gravitational lens, Higgsboson, etc. will be discussed later, 
in another work.

The references to define different parameters in other works are 
due to the fact that it is rather difficult to define the mechanism of the 
Universe functioning with practical calculations of each parameter on 
the examples of various bodies in accordance with TGT in one article. 
For this purpose not less than 4–6 articles may be necessary [20].

The force of gravitation between bodies, obtained with the 
help of the formulas of Tsiganok gravitation law (1), (2) and (3), 
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differs sufficiently from the force in the formula of Newton doubtful 
gravitation law:

– the formulas(1), (2) and (3) make it possible to define of the 
dimension force without taking into account gravitational constant;

– the masses of bodies being attracted aren’t multiplied by each 
other but are multiplied by the corresponding gravity accelerations and 
are summed up only after this;

– gravitational constant has only those value dimensions that are 
included in the formulas(1), (2) and (3).

Centrifugal force of the second body is the force of repulsion of the 
second body (the Earth, the Moon, etc.) from the first body (the Sun, 
the Earth, etc.), equal to the force of gravitation between the first and 
the second bodies, equal to the relation of the product of the second 
body mass M2 by the squared velocity of the second body 2

2V to the 
distance from the first body to the second one 1 2R − which is measured 
by the formula (4) expressed in 

2 .gcm
s

The centrifugal force of the second body (the second body weight)– 
is the force of repulsion of the second body with mass M2, that is located 
on the surface of the first body with mass M1, from the first body with 
mass M1, equal to the centripetal force of the second body with mass M2 
to the first body mass M1, equal to the second body weight on the surface 
of the first body equal to the relation of the product of the second body 

mass M2 (the mass of standard–copy weight 21000.0 gcm
s

in TGT (1.0 

kg in SI)  1.0197 staM g= etc.) placed on the surface of the first body 
with mass M1(the Earth, the Sun, the Moon, etc.) by squared velocity 
of the second body 2

2V  (squared first cosmic velocity of the Earth
22 5 2 11

2( ) (7.944 10 ) 6.3107 10 , ear fcv
cmV

s− = =× × squared first cosmic 

velocity of the Sun
22 7 2 15

2(4.371 1 0 )  1.9106 1 0  sun fcv
cmV

s− = × = × squared first 

cosmic velocity of the Moon
22 5 2 10

2(2.1197 1 0 ) 4.493 1 0  moo fcv
cmV

s− = × = ×

,etc.) to the distance from the first body to the second one 
1 2R −

 

(the radius of the Earth 86.378 1 0  earR cm= × ,the radius of the Sun
106.961 1 0  sunR cm= × , the radius of the Moon 81.737  5 10 ,mooR cm×=

etc.), equal to 21000.0 sta ear
gcmF

s− = for the standard–copyweight 

of
21000.0 gcm

s
in TGT (1.0 kg in SI) on the surface of the Earth, 

equal to 4
22.7988 1 0   sta sun

gcmF s− = × for the standard–copyweight 

of 21000.0 gcm
s

in TGT (1.0 kg in SI) on the surface of the Sun, 

equal to 2263.684 sta moo
gcmF s− =  for the standard–copy weight of 

21000.0 gcm
s

 in TGT (1.0 kg in SI) on the surface of the Moon, etc., 

having action boundaries, aggregate state, volume, density (specific 
gravity), temperature, odour, taste, color and other properties, that can 
have various values and not having gravity acceleration, measured with 
the help of the formula (4), is measured with the help of dynamometer 

or scales expressed in 2
gcm

s
.

The physical nature and the method of measuring the first cosmic 
velocity of the Earth, the Sun, the Moon etc. will be shown in another 
work.

The centrifugal force of the second body (the second body weight)
1 2 F − was found by the formula

2
2 2

1 2
1 2

    
 

M VF
R−

−

×
= ,                              (4)

where 1 2 F − –is centrifugal force of the second body, 2
gcm

s
;

M2– is the second body mass, g; 

V2– is velocity of the second body, cm/s

1 2 R − – is the distance from the first body to the second one, cm.

It is reasonable to use the formula (4) to find the second body 
centrifugal force; the second body centripetal force; the second body 
weight on the surface of the first body having any radii; the weight of 
the second body immersed in a liquid or a gas on the surface of the first 
body having any radii.

The first body weight–is the product of the first body mass 

M1(mass standard–copy weight in 21000.0 gcm
s

TGT (1.0 kg in SI)

1.0197staM g= , of the Earth mass, 243.824 10earM g= × of the Sun 

mass, 301.273 10sunM g= × of the Moon mass, 227.483 10mooM g= ×
etc.) by the first body gravity acceleration g1 (gravity acceleration 

of the standard–copy weight of 21000.0 gcm
s  in TGT (1.0 kg 

in SI) 22
22.165 10sta

cmg s
−= × the Earth gravity acceleration, 

2980.665ear
cmg s= the Sun gravity acceleration, 8

23.625 10sun
cmg s= ×

the Moon gravity acceleration 219.19moo
cmg s= etc.), equal to 

standard–copy weight 21000.0 gcm
s

 in TGT (1.0 kg in SI), 

22
22.667 10sta

gcmp s
−= × the Earth weight, 27

23.750 10ear
gcmp s= ×

the Sun weight 38
24.156 1 0sun

gcmP s= × , the Moon weight
24

21.436 1 0moo
gcmP s= × ,etc. or the weight of any other body in 

the space, which is measured by the formula (5) or with the help of 

dynamometer or scales, expressed in
2

gcm
s

.

The first body weight M1 was found by the formula

1 1 1 P M g= × ,                   (5)

Where P1– is the first body weight, 2
gcm

s
;

M1– is the first body mass, g;

g1– is the first body gravity acceleration, 2
cm

s
.

It is reasonable to use formula (5) for obtaining the weight of 
bodies in the space.

The second body weight–is the product of the second body mass 
M2 (mass of the standard–copy weight  1.0197 staM g=  in TGT (1.0 
kg in SI)  1.0197 staM g= ,etc.), placed on the surface of the first body 
with mass M1 (the Earth mass 24  3.824 1 0earM g= × , etc. having the 
same radius 8   6.378 1 0earR cm= × by the gravity acceleration of the first 

body g1 (the Earth gravity acceleration 2 980.665 ear
cmg s= , etc. of 

the same radius), equal to standard–copy weight 21000.0 gcm
s

 in TGT 

(1.0 kg in SI) 21000.0 sta ear
gcmP s− =  on the surface of the Earth etc., 

measured by the formula (6) with the help of a dynamometer or scales, 

expressed in 
2

gcm
s

. 
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The results of our further calculations showed that gravitational 
force between the first body mass M1 and the second body mass 

2 1 2 M F −  in the formulas (1), (2) and (3) is maximal at the contact 
between these bodies. The force of gravitation between the first body 
mass M1 and the second body mass 2 1 2 M F − decreases according to 
increasing the squared distance between them 2

1 2R −
. The force of 

gravitation between the first body mass M1 and the second body mass 

2 1 2 M F −  in the formulas (1), (2) and (3) becomes equal to the formula 
(6) when the distance between them reaches 17 

1 2 2 2.034 1 0R cm− = × ×
(squared Earth radius ( )2 8 2 17 6.378 1 0 )  2 2.034 10 .earR cm= × = × ×  Then the 
gravitational force between the first body mass M1 and the second body 
mass 

2 1 2 M F −
decreases to 20.00 gcm

s
 according to the increase of the 

squared distance between them 2
1 2R −

. It occurs because the force of 

gravitation 1 2 F −  in the formulas (1), (2) and (3) is equal to the sum of 

two forces, while the formula (6) is only one force.

Physical nature of the distance 17 
1 2 2 2.034 1 0R cm− = × × and the 

method of determining the parameters of gravitational waves that 
are generated by all the objects in the Universe [21], will be shown in 
another work. 

The second bodyweight P2 was found by the formula

2 2 1 P M g= × ,                    (6)

Where P2– is the second body weight, 2
gcm

s
M2– is the second bodymass, g;

g1– is the first body gravity acceleration, 2
cm

s
.

It is reasonable to use formula (6) for obtaining the second body 

weightP2 (weight standard–copy weight 21000.0 sta
gcmP s=  in TGT 

(1.0 kg in SI), etc.) only on the surface of the first body (the Earth

earg , etc.) with gravity accelerationg1 having the same radius as that of 
the Earth. To define the second body weight P2 (weight standard–copy 

weight 21000.0 sta
gcmP s=  in TGT(1.0 kg in SI), etc.) on the surface of 

the Sun, the Moon, Mars, etc. or any other body, the radius of which is 
longer or shorter than the Earth radius, it is reasonable to use formulas 
(1), (2), (3) or (4).

The first body weight–is the product of the first body density 
(specific gravity) 1 ρ by the first body volume 1V found by the formula 
(7) expressed in 

2
gcm

s
. 

The first body weight P1 of was found by the formula

1 1 1VP ρ= × ,                                    (7)

Where P1– is the first body weight, 
2

gcm
s

 ;

1 ρ – is density (specific gravity) of the first body, 2 2
g

cm s
;

1V – is the first body volume, 3cm .

It is reasonable to use formula (7) for obtaining the body weight 
of bodies in the space and for finding the second body weight on the 
surface of the first body that has different radii.

The first body mass–is the matter in an abstract form as a 
component of the body weight equal to the relation of the first 

body weight P1 (weight standard–copy weight 21000.0 gcm
s

 
in TGT (1.0 kg in SI) 22

2 2.667 1 0sta
gcmP s

−= × , the Earth weight

27
23.750 1 0ear

gcmP s= × , the Sun weight 38
24.156 1 0sun

gcmP s= × , the 

Moon weight 24
24.136 1 0moo

gcmP s= × , etc.) to gravity acceleration 

of the first body g1 (standard–copy weight gravity acceleration 

21000.0 gcm
s  in TGT (1.0 kg in SI) 

22
2 2.615 1 0sta

cmg s
−= × , to 

the Earth gravity acceleration 2 980.665 ear
cmg s= , to the Sun 

gravity acceleration 8
2 3.265 1 0sun

cmg s= × , to the Moon gravity 

acceleration 2 19.19 moo
cmg s= , etc.) equal to the first body mass 

M1 (the mass standard–copy weight 21000.0 gcm
s  in TGT (1.0 

kg in SI)  1.0197 staM g= , the Earth mass 24  3.824 1 0earM g= × , the 

Sun mass 301.273 1 0  sunM g= × , the Moon mass 22 7.483 1 0mooM g= × , 
etc.), determined with the help of the mass standard–copy weight

21000.0 gcm
s

 in TGT (1.0 kg in SI)  1.0197 staM g= and gravity 

acceleration of standard–copy weight 21000.0 gcm
s

 in TGT (1.0 

kg in SI) 22
22.615 1 0sta

gcmg s
−= × , which are unchangeable for the 

standard–copy weight 21000.0 gcm
s

 in TGT (1.0 in SI), of the 

Earth, the Sun, the Moon, etc., having only one property of gravity 
acceleration and having no action boundaries, aggregate state, 
volume, density (specific gravity), temperature, odour (smell),color, 
and other propertiesthat can have various values and is determined 
by the formula (8) and other TGT formulas, expressed in g .

The first body mass of a body 1M  was found by the formula

1
1

1

PM
g

=                     (8)

Where 1M – is the first body mass, g ;

1P – is the first body weight,
2

gcm
s

;

1g – is the first body gravity acceleration, 
2

cm
s

.

It is reasonable to useformula (8) for obtaining masses of various 
bodies that havedifferent radii.

Gravity acceleration constant of 1.0g  of body 1
Mg –is the first 

body gravity acceleration 22
21 2.5645 10 cmg s

−= × , created by the 

first body mass 1 1.0M g=  on its surface defined by the formula (9) and 

other TGT formulas, expressed in
2

cm
gs

.

Gravity acceleration constantof 1.0g  of body 1
Mg was found by the 

formula

1
1

1

M gg
M

=                      (9)

Where 1
Mg – is the gravity acceleration constant of 1.0g  of body,

2
cm

gs
;
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1g – is the first body gravity of acceleration, 2
cm

s
;

1M – is the first body mass, g .

It is reasonable to use formula (9) to define the gravity acceleration 
of the body with mass 1.0g  and having different radii.

Gravity acceleration of the first body 1g –is the product of the first 
body mass 1M  by gravity acceleration constant 1.0g  of body 1

Mg that 
is defined by formula (10) and other TGT formulas, expressed in 

2
cm

s
.

1 1 1
Mg M g= × ,                   (10)

Where 1g – is the first body gravity acceleration, 
2

cm
s

;

1M –is the first body mass, g ;

1
Mg –is gravity acceleration constant of 1.0g  of body, 2

cm
gs .

It is reasonable to use (10) to define the gravity acceleration of 
various bodies having different radii.

The first body gravity acceleration–is the relation ofthe first body 
weight 1P  to the first body mass defined 1M by formula (11) and by 
other TGT formulas, expressed in 2

cm
s

The body gravity acceleration 1g , was found by the formula

1
1

1

Pg
M

= ,                  (11)

Where 1g –is the first body gravity of acceleration, 2
cm

s
;

P – is the first body weight, 
2

gcm
s

;

1M –is the first body mass, g .

It is reasonable to use formula (11) to define the gravity acceleration 
of various bodies having different radii.

Density (specific gravity) of the first body–is the relation of the first 

body weight 1P  to the volume of the first body 1V , that is defined by 

the formula (12) and by other TGT formulas,expressed by 2 2
g

cm s
.

Density (specific gravity) of the first body 1 ρ was found by the 
formula

1
1 

1

 P
V

ρ = ,                     (12)

Where 1 ρ –is the first body density (specific gravity), 2 2
g

cm s ;

1P – is the first body weight, 
2

gcm
s

1V – is the first body volume, 3.cm

It is reasonable to use formula (12) to define the density (specific 
gravity) of various bodies having different radii.

Density (specific gravity) of the first body 1 ρ was found by the 
formula

1 2  1
1 

2

   g
g

ρρ − ×
= ,                  (13)

Where 1 ρ  –is the first body density (specific gravity), 2 2
g

cm s ;

1 2 ρ − –is the first body density (specific gravity) taking into account 

the second body gravity acceleration, 
2 2

g
cm s

;

g1–is the first body gravity acceleration, 
2

cm
s

;

g2–is the second body gravity of acceleration, 
2

cm
s

.

It is reasonable to use the formula (13) to define the density (specific 
gravity) of the first body taking into account the second body gravity 
acceleration. 

Physical nature and methods of obtaining mass, gravitational 
constant, gravity acceleration, velocity, first cosmic velocity, distance, 
gravitational radius and other parameters of different bodies with the 
help of physical and astrophysical constants according to TGT will be 
shown in some other work.

The elaboration of TGT was carried out with the help of 
Centimeter–Gram–Second System (CGS) and the data of NASA [22].

First, the parameters of the Earth were defined.

The Earth mass earM , could be found by formula (8). However, to 
do this it was necessary to find the Earth weight earP on the basis of the 
assumed average density (specific gravity) of the Earth.

The average Earth density (specific gravity) was found proceeding 
from the fact that the Earth rotates. Melted magma rotates with it. That’s 
why in its centre, as in a milk separator there, are concentrated the 
lightest fractions of magma containing a sufficient quantity of gases (the 
approximate density (specific gravity) 2 21.50 2.50 g

cm s ). At the same 

time centrifugal forces press to the Earth crust some heavier magma 

fractions (the approximate density (specific gravity) 2 23.50 ~  4.50 g
cm s ), 

that appear on the Earth surface during the eruption of volcanos. Taking 
into account the average density (specific gravity) of magma in the 
inner core, the average density (specific gravity) of the Earth's crust and 
water it was assumed that the Earth average density (specific gravity) is

2 23.45ear
g

cm sρ = .

The Earth weight was found proceeding from the fact that it attracts 
itself.

The Earth weight earM  was found as the product of the assumed 

average density (specific gravity) of the Earth 2 23.45ear
g

cm sρ =  by 

the Earth volume earV by formula (7)
27 27

23.45 1.087 10 3.750 10ear ear ear
gcmP V sρ= × = × × = × .     (14)

Our further calculations showed that for defining the weights of the 
Earth, the Sun, the Moon, etc. in the state of weightlessness one doesn’t 
need scales a dynamometer.

The Earth mass earM  was found as the relation of the Earth weight 
earP  to the Earth gravity acceleration earg by formula (8)

27
243.750 10 3.824 10

980.665
ear

ear
ear

PM g
g

×
= = = × .                                    (15)

The Earth gravity acceleration earg was found as the relation of the 
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Earth weight earP to the Earth mass earM by formula (11) 
27

224
3.750 10 980.665
3.824 10

ear
ear

ear

P cmg sM
×

= = =
×

.                                   (16)

The force of gravitation between the first body with mass 1M
gravity acceleration 1g  and the second body with mass 2M , gravity 

acceleration 2g , placed at the distance between 2
1 2 1 2R F− −

was found by 

means of substitution of mass 1M  in formulas (1), (2) and (3) by the 

so–called mass 1 1.0M g=  in SI ( 1 1.0M kg=  in SI), mass 2M  by so–

called mass 2 1.0M g=  in SI ( 2 1.0M kg=  in SI) and gravity acceleration 
1g  and 2g  by the known values according he doubtful Newtonian 

gravitation theory. However while defining the force of gravitation 
between different bodies, the results were always absurd. It means 
that the known parameters created with the help of the so–called mass 
1.0g  in SI ( 2 1.0M kg=  in SI), (newton, joule, watt, pascal, coulomb, 
volt, mole, etc.) don’t correspond to reality. The notions and other 
measurement units such as(pound, torque, moment, British thermal 
unit (BTU), calorie, horsepower (hp), thrust, thrust–to–weight ratio, 
Reynolds number (Re), aerodynamic force, kilowatt hour, irradiance, 
etc.), don’t correspond to reality either.

That’s why, in the process of determining the Earth parameters the 
gravity acceleration constant was defined as 1.0g of body 1

Mg . 

Gravity accelerations constant 1.0g of body 1
Mg was found as the 

relation of the Earth gravity acceleration earg to the Earth mass 
earM

by the formula (9)

22
224

980.665 2.5645 10
3.824 10

ear

ear

g cm
gsM

−= = ×
×

.                 (17)

The further calculations showed that this physical and astrophysical 
constant characterizes the masses of all the bodies in the Universe. 

Using gravity acceleration constant of 1.0g of body 1
Mg made it 

possible to find the gravity acceleration of any body by the formula 
(10).

The Earth gravity acceleration earg  was found as the product of 
the Earth mass earM by gravity acceleration constant of 1.0g of body

1
Mg by the formula (10)

24 22
21 3.824 10 2.5645 10 980.665M

ear ear
cmg M g s

−= × = × × × = .     (18)

After measuring the Earth weight, mass and gravity acceleration it 
became necessary to measure the gravitational constant.

Gravitational constant G was sought by determining the force of 
gravitation between the Earth mass earM and the mass of the standard–

copy weight 21000.0 gcm
s  in TGT (1.0 kg in SI) sta ear staM F − , placed at 

the distance of the squared radius of the Earth 2
earR by the formula (1)

2
ear sta sta ear

ear sta
ear

M g M gF G
R−

× + ×
= × ,                (19)

Where ear staF − – is the force of gravitation between the Earth and 

weight standard–copy 21000.0 gcm
s

 in TGT (1.0 kg in SI), 
2

gcm
s

;

G  –is gravitational constant, 2cm ;

earM –is the Earth mass, g ;

staM –is the standard–copy weight 21000.0 gcm
s  in TGT (1.0 kg 

in SI), g ;

earg – is the Earth gravity acceleration, 2
cm

s
;

stag – is standard–copy weight gravity acceleration 21000.0 gcm
s

 

in TGT (1.0 kg in SI), 2
cm

s
;

earR – is the Earth radius, cm .

The mass of standard–copy weight 21000.0 gcm
s

 in TGT (1.0 

kg in SI) staM was found as the relation of weight of standard–copy 

weight 21000.0 gcm
s

 in TGT (1.0 kg in SI) staP to the Earth gravity 

acceleration earg by the formula (8)

1000.0 1.0197
980.665

sta
sta

ear

PM g
g

= = = .               (20)

The standard–copy gravity acceleration of the weight 21000.0 gcm
s

 

in TGT (1.0 kg in SI) stag was found as the product of the mass of 

standard–copy weight 
21000.0 gcm

s
 in TGT (1.0 kg in SI) staM by 

gravity acceleration of 1.0g  of body 1
Mg by the formula (10)

22 22
21 1.0197 2.5645 10 2.615 10M

sta sta
cmg M g s

− −= × = × × = × .       (21)

This resulted in obtaining an equation with two unknowns: the 
force of gravitation between the Earth and the standard–copy weight

21000.0 gcm
s

 in TGT (1.0kg inSI) ear staF − and gravitational constant

G . It was necessary to get rid of one of these two unknowns.

Gravitational constant G  was sought by the substitution in 
formula (1) the force of gravitation between the first body with mass 

1M  and the second body with mass 2M  placed at the distance of 
2
1 2 1 2R F− −  by the force of gravitation between the first body with mass 

1 1.0M g= SI and the second body with mass 2 1.0M g=  SI, placed 

at the distance 38
21 2 1 21.0 6.67384 10 cmR cmF gcm

−
− −= = ×  found by 

Cavendish. However, determining gravitation forces between various 
bodies gave absurd results each time. 

Our further calculations showed that the force of gravitation in 
Cavendish experiment is in fact equal to 10

21 2 1.0847 10 gcmF s
−

− = ×
and is not gravitational constant. 

The physical nature and the method of determining this force 
Cavendish experiment will be shown in another work.

The weight of the standard–copy weight 21000.0sta
gcmP s= in TGT 

(1.0 kg in SI) was used for obtaining gravitational constant.

Centrifugal force of standard–copy weight 21000.0sta
gcmF s=  in 

TGT (1.0 kg in SI) on the Earth surface 
ear staF −

was found as the relation 

of the product of the mass of the standard–copy weight 21000.0 gcm
s  in 

TGT (1.0 kg in SI) staM by the squared first cosmic velocity of the Earth 

( )2 22 5
27.944 10ear fcv

cmV s− = × to the Earth radius 86.378 10earR cm= × by 

the formula (4)



Citation: Tsiganok OE, Tsiganok EP (2015) About Tsiganok Gravitation Theory (TGT). J Astrophys Aerospace Technol 3: 109. doi:10.4172/2329-
6542.1000109

Page 7 of 15

Volume 3 • Issue 1 • 1000109
J Astrophys Aerospace Technol
ISSN: 2329-6542   JAAT, an open access journal 

( )252

28

1.0197 7.944 10
1000.0

6.378 10
sta ear fcv

ear sta
ear

M V gcmF sR
−

−

× ××
= = =

×
.       (22)

In the process of determining gravitational constant G we 
proceeded from the assumption that that any second body with smaller 
mass 2M moving round the first body with larger mass 1M experiences 
not only the attraction of this body but also centrifugal force (4), that 
repulses the second body from the first one. 

The force of gravitation between the Sun and any planet (asteroid, 
comet, etc.) is to be equal to the centrifugal force of each planet 
(asteroid, comet, etc.). If they weren’t equal, all the planets (asteroids, 
comets, etc.) would fall down on the Sun or flow away to the outer 
space.

Thus, the formula (1) was equated to the formula (4). 
2

1 2 2 1 2 2
2
1 2 1 2

M g M g M VG
R R− −

× + × ×
× =                      (23)

The force of gravitation between the Earth mass 
earM and 

the standard–copy weight 21000.0 gcm
s

 in TGT (1.0kg  in SI)

sta ear staM F − , found by the formula (19), was equated to centrifugal 

force of the standard–copy weight 21000.0 gcm
s

 in TGT (1.0kg in SI) 

on the surface of the Earth ear staF − , found by the formula (22)

2

2
ear ear fcvear sta sta ear

ear ear

M VM g M gG
R R

−×× + ×
× = .                       (24)

It resulted in getting rid of one of two unknowns and obtaining an 
equation only with one unknown that is with–gravitational constant G

( )
( )2524 22

2 88

1.0197 7.944 103.824 10 2.615 10 1.0197 980.665
6.378 106.378 10

G
− × ×× × × + ×

× =
××

 (25)

or

( )
24 22

28

3.824 10 2.615 10 1.0197 980.665 1.0197 980.665
6.378 10

G
−× × × + ×

× = ×
×

. (26)

Having solved the equation (23) relatively to G we obtained
2

2 1 2 2

1 2 2 1

M R VG
M g M g

−× ×
=

× + × .                                   (27)

Gravitational constant G was found proceeding from the mass 

standard–copy weight 21000.0 gcm
s  in TGT (1.0 kg in SI) staM , the Earth 

radius 
earR , the squared Earth first cosmic velocity 2

ear fcvV − , the Earth 

mass earM , gravity acceleration of standard–copy weight of 21000.0 gcm
s

 

in TGT (1.0 kg in SI) stag and the Earth gravity acceleration earg by the 
formula (27)

( )28 52
17 2

24 22

1.0197 6.378 10 7.944 10
2.034 10

3.824 10 2.615 10 1.0197 980.665
sta ear ear fcv

ear sta sta ear

M R V
G cm

M g M g
−

−

× × × ×× ×
= = = ×

× + × × × × + ×
. (28)

After obtaining gravitational constant G it became clear that for 
this one needs neither mountain Schiehallion; torsion balance of John 
Michell; nor lead, gold, platinum or optical glass balls, etc.; lead ingots, 
steel cylinders; flasks with mercury; melted tungsten wire or melted 
quartz fiber, etc.; pendulums; weightlessness, etc. [23].

Gravitational constant–is the area of the half of radial section of 

the gravitational field having the form of the curved shape area that 
is equal to the rectangle area with the length 17

1 2.034 10GR cm= ×  
and the height 2 1.0GR cm= , which rotates with an acceleration

21.0G
cmg s= , which generates around itself the first body with mass

21
1 1.9497 10M g= × , and with the gravity acceleration 21 0.5cmg s= , 

which is equal to 17 22.034 10 cm× , expressed in 2cm .

Physical nature and the methods of defining gravitational constant 
and other physical and astrophysical constants with the help of other 
physical and astrophysical constants according to TGT will be shown 
in another work.

The definition of gravitational constant G showed that weight 

of standard–copy weight of 21000.0 gcm
s

 in TGT (1.0 kg in 

SI) 21000.0sta
gcmP s= and the mass of standard–copy weight

21000.0 gcm
s  in TGT (1.0 kg in SI) 1.0197staM g=  on the basis of the 

known standard–copy of 1.0kg in SI may be used before the formation 
of Tsiganok measuring system is completed. Tsiganok measuring 
system with new constant standard–copies will make it possible to 
replace the insufficiently grounded International System of Units (SI), 
Centimeter–gram–second system of units (CGS), Imperial and US 
customary units, etc. Moreover, most of the constant standards–copies 
in this system will be valid within the limits of the whole Universe, not 
only within the borders of separate states or branches on the Earth. 
When the creation of Tsiganok measurement system is completed there 
must be minted the medal with the known motto of Condorcet."Atous 
les temps, à tous les peuples".

The average density (specific gravity) of the Earth was found 
proceeding from the equality 1 2 2 1M g M g× = ×  in the formulas (1), 
(2) and (3). First, there were found the Earth weight earP , the Earth 
mass earM and gravitational constant G  with the help of the Earth 

assumed density (specific gravity) 2 23.40 .ear
g

cm sρ = In the process of 

calculations it was taken into account that the average distance from 
the Sun to the Earth sun earR − , the average distance from the Earth to 

the Moon ear moo , the Earth gravity acceleration earg  and some 
other parameters were found experimentally, so the validity of these 
parameters was doubtless. In defining the gravitational force between 
the Sun and the Earth and between the Earth and the Moon, etc. the 
equality 1 2 2 1M g M g× = × in the formula (1), (2) and (3) turned out to 
be violated. Only after increasing the average density (specific gravity) 

of the Earth from 2 23.40ear
g

cm sρ = to 2 23.45ear
g

cm sρ = the equality

1 2 2 1M g M g× = × , in the formulas (1), (2), and (3) was achieved. 

This equality 1 2 2 1M g M g× = ×  made it possible to obtain the 
exact value of the gravitational constant 17 22.034 10G cm= × .

In the process of TGT elaboration it was taken into account that 
some parameters of bodies always remain constant irrespective of 
the point of the Universe they are located while the value of others 
may change sufficiently. Thus, for example, the weight, mass, gravity 
acceleration and some other parameters of a given body won’t change 
if it is moved from one point of the outer space to another. At the same 
time, for example, the average density (specific gravity) and some other 
parameters of the same body may change sufficiently if they are found 
in the conditions of other body gravity acceleration. So, for example, 
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the weight and the average density (specific gravity) of a given body 
may be found in the conditions of gravity acceleration of the same 
body. However, these parameters may be found in the conditions of 
the Earth gravity acceleration or gravity acceleration of any other body. 
Our further calculations showed, for example, that the average density 
(specific gravity)of lunar soil, in the conditions of the Moon gravity 

acceleration is equal to 2 20.065moo
g

cm sρ = . However, the same average 

density (specific gravity) of lunar soil, delivered by the American 
astronauts to the surface of the Earth in the conditions of the Earth 

gravity acceleration, turned out to be, equal to 2 23.34moo ear
g

cm sρ − = .

Such calculations are necessary for defining the average density 
(specific gravity) of the Earth soil on the surface of the Sun, Mars, 
Jupiter, etc. and vice versa. Such calculations are also necessary for 
defining the average density (specific gravity), weight, mass, engines 
thrust and other parameters of space vehicles on the surface of the 
Moon, Mars, Jupiter, etc., as well as in the space.

This statement can be illustrated by the example of finding the 
weight, mass, gravity acceleration and average density (specific gravity) 

of the standard–copyweight 21000.0 gcm
s  in TGT (1.0 kg in SI) 

31000.0staV cm= of distilled water on the surface of the Earth and in the 
space.

The weight of the standard–copy weight 21000.0 gcm
s  in 

TGT (1.0 kg in SI) 31000.0staV cm= of distilled water on the Earth 

surface in the conditions of the Earth gravity acceleration is equal to

21000.0sta
gcmP s= .

The mass standard–copy weight 21000.0 gcm
s

 in TGT (1.0 kg in 

SI) 31000.0staV cm= of distilled water staM was found as the relation 

of standard–copy weight 21000.0 gcm
s

 in TGT (1.0 kg in SI) 
31000.0staV cm= of distilled water on the Earth surface staP to the Earth 

gravity acceleration earg by the formula (8)

1000.0 1.0197
980.665

sta
sta

ear

PM g
g

= = = .               (29)

Then the standard–copy weight 21000.0 gcm
s  in TGT (1.0 kg in 

SI) 31000.0staV cm= of distilled water was delivered to the space.

The gravity acceleration of standard–copy weight 21000.0 gcm
s  in 

TGT (1.0 kg in SI) 31000.0staV cm=  of distilled water in the space stag
was found as the product of mass standard–copy weight 

21000.0 gcm
s

 

in TGT (1.0 kg in SI) 31000.0staV cm= of distilled water in the space

staM by constant of gravity acceleration of 1.0g  of body 1
Mg by the 

formula (10)
22 22

21 1.0197 2.5645 10 2.615 10M
sta sta

cmg M g s
− −= × = × × = × . (30)

The weight of the standard–copy weight 21000.0 gcm
s

 in TGT 

(1.0 kg in SI) 31000.0staV cm= of distilled water in the space sta spaP −  was 

found as the product of the mass standard–copy weight 21000.0 gcm
s  

in TGT (1.0 kg in SI) 31000.0staV cm= of distilled  water in the space

staM by the gravity acceleration standard–copy weight 21000.0 gcm
s

 

in TGT (1.0 kg in SI) 31000.0staV cm= of distilled water in the space stag
by the formula (5)

22 22
21.0197 2.615 10 2.667 10sta spa sta sta

gcmP M g s
− −

− = × = × × = × . (31)

The average density (specific gravity) of the standard–copy weight 

21000.0 gcm
s  in TGT (1.0 kg in SI) 31000.0staV cm= of distilled water in 

the space sta spaρ −  was found as the relation of the weight of the standard–

copy weight 21000.0 gcm
s  in TGT (1.0 kg in SI) 31000.0staV cm=

of distilled water in the space sta spaP − to the volume of standard–copy 

weight 21000.0 gcm
s  in TGT (1.0 kg in SI) 31000.0staV cm= of distilled 

water in the space staV by the formula(12)
22

25
2 2

2.667 10 2.667 10
1000.0

sta spa
sta spa

sta

P g
cm sV

ρ
−

− −
−

×
= = = × .     (32)

The average density (specific gravity) of the standard–copy weight

21000.0 gcm
s

 in TGT (1.0 kg in SI) 31000.0staV cm= of distilled water 

on the surface of the Earth  staρ was found as the relation of the weight 

of the standard–copy weight 21000.0 gcm
s

 in TGT (1.0 kg in SI)
31000.0staV cm= of distilled water on the surface of the Earth  staρ  to 

the volume of standard–copy weight 21000.0 gcm
s

 in TGT (1.0 kg in 

SI) 31000.0staV cm= of distilled water on the surface of the Earth staV by 

the formula(12)

2 2
1000.0 1.0
1000.0

sta
sta

sta

P g
cm sV

ρ = = = .                  (33)

The average density (specific gravity) of the standard–copy 

weight 21000.0 gcm
s

 in TGT (1.0 kg in SI) 31000.0staV cm= of 

distilled water on the surface of the Earth  staρ  was found proceeding 

from the average density (specific gravity)of standard–copy weight 

21000.0 gcm
s  in TGT (1.0 kg in SI) 31000.0staV cm= of distilled water 

in the space sta spaρ − , the Earth gravity acceleration earg and the gravity 

acceleration of standard–copy weight 21000.0 gcm
s  in TGT (1.0 kg in 

SI) 31000.0staV cm= of distilled water in the space sta spag − by the formula 

(13)
25

2 222

2.667 10 980.665 1.0
2.615 10

sta spa ear
sta

sta spa

g g
cm sg

ρ
ρ

−
−

−
−

× × ×
= = =

×
.     (34)

After determining the Earth parameters and the gravitational 
constant G, the measurement of the Sun parameters started. The Sun 
parameters could be found by the formulas (7), (8) and (11) by analogy 
to the Earth parameters. However, the Sun is in the state of plasma. 
That’s why the delivery of the samples of solar soil to the Earth is quite 
problematic. So, taking into account that 1 1 1

Mg M g= × the formula (1) 
was written in the following way
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1 2 2 1 1
1 2 2

1 2

MM g M M gF G
R−

−

× + × ×
= .                                 (35)

This resulted in obtaining an equation with two unknowns: the 
force of gravitation between the first and second bodies 1 2F −  and the 
first body mass 1M . It was necessary to get rid of one of these two 
unknowns. To do this, the formula (35) was equated to the formula (4)

2
1 2 2 1 1 2 2

2
1 2 1 2

         
MM g M M g M VG

R R− −

× + × × ×
× = .                  (36)

When the equation (36) relatively to M1, was solved, there was 
obtained 

( )
2

2 1 2 2
1

2 2 1
M

M R VM
G g M g

−× ×
=

× + ×
.                 (37)

Using the formula (37) it became possible to find the unknown first 
body parameters by the second body known parameters.

First of all there were the attempts to clear out whether the left side 
of the equation (36) is equal to the right one. Taking into account that

1 1 1
Mg M g= × , that 2 2 1

Mg M g= ×  the formula (36) was written in such 

a form
2

1 2 1 2 1 1 2 2
2
1 2 1 2

M MM M g M M g M VG
R R− −

× × + × × ×
× =                             (38)

or

2
1 2 1 2 2

2
1 2 1 2

2 MG M M g M V
R R− −

× × × × ×
= .                  (39)

Taking into account that
317 22 4

21 12 2 2.034 10 2.5645 10 1.04324 10M M cmV G g gs
− −= × × = × × × × = × , (40)

Where 1
MV  –is body gravitational field constant of 1.0g of body, 

3
2

cm
gs

the formula (39) was written in the following way 
2

1 2 1 2 2
2
1 2 1 2

MM M V M V
R R− −

× × ×
=                  (41)

or
4 2

1 2 2 2
2
1 2 1 2

1.0432386 10M M M V
R R

−

− −

× × × ×
= .                 (42)

Taking into account that, as it will be shown later,
4

1 1.04324 10M
BV M −= × × , where M

BV –is the body gravitational field 

constant, 3
2

cm
s

 the formula (42) was written in the following way

2
2 2 2

2
1 2 1 2

M
BM V M V

R R− −

× ×
= .                   (43)

Taking into account that, as it will be shown in another paper
2

1 2 2
M

BV R V−= × , the formula (43) was written in the following way 

2 2
2 1 2 2 2 2

2
1 2 1 2

M R V M V
R R

−

− −

× × ×
= .                 (44)

If 1 2R − in the left side of equality (44) is cancelled, one will obtain 

two absolutely equal formulas

2 2
2 2 2 2

1 2 1 2

M V M V
R R− −

× ×
= .                  (45)

It means that the formula (36), including 2
1 2 1 2 1 2, , , , ,MG M M g g R −

is equal to the formula (4), including 
2M , 2

2V и 1 2R − . It means 

that in the process of creating Newton doubtful theory of 
gravitation, the unknown masses were cancelled when solving the 

equation
2

? ? 2 2
2
1 2 1 2

M M M VG
R R− −

× ×
× = . It also means that in the process of 

creating Tsiganok gravitation theory, in solving the equation (23) there 
were cancelled the known masses.

Physical nature and the methods of determining gravitational field 

constant of 1.0g body 1
MV and body gravitational field constant M

BV

as well as other physical and astrophysical constants according to TGT 
will be shown in another work.

The force of gravitation between the Sun and the Earth sun earF − was 
found to confirm the formula (1) practically. Taking into account that

1
M

sun sung M g= ×  the formula (35) was written in the following way

1
2

M
sun ear ear sun

sun ear
sun ear

M g M M gF G
R−

−

× + × ×
= × ,                      (46)

Where sun earF − – is the force of gravitation between the Sun and the 

Earth, 
2

gcm
s

;

G –is gravitational constant, 2cm ;

sunM – is the Sun mass, g

earM  – is the Earth mass, g ;

earg  – is the Earth gravity acceleration, 2
cm

s
;

1
Mg – is gravity acceleration constant 1.0g body, 2

cm
gs ;

sun earR − – is the distance from the Sun to the Earth, cm .

This resulted in obtaining an equation with two unknowns: the 
force of gravitation between the Sun and the Earth sun earF − and the Sun 
mass sunM . It was necessary to get rid of one of these two unknowns. 
In this case we proceeded from the fact that the Earth moving along its 
orbit round the Sun experiences not only the gravitation of the Sun but 
also the centrifugal force that repulses the Earth from the Sun.

The Earth centrifugal force sun earF − was found as the relation of the 

product of the Earth mass 
earM by the squared average orbital velocity 

of the Earth 2
earV to the average distance from the Sun to the Earth by 

the formula (4)
( )224 62

24
213

3.824 10 2.979 10
2.268 10

1.496 10
ear ear

sun ear
sun ear

M V gcmF sR−
−

× × ××
= = = ×

×
. (47)

The force of gravitation between the Sun and the Earth sun earF − , 
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found by the formula (46), was equated to the Earth centrifugal force
sun earF − , found by the formula (47).

2
1

2

M
sun ear ear sun ear ear

sun ear sun ear

M g M M g M VG
R R− −

× + × × ×
× = .                   (48)

This resulted in obtaining an equation with only one unknown that 
is the Sun mass 

sunM

( )
( )224 624 22

17   
2 1313

3.824 1 0  2.979 1 0 980.665 3.824 1 0   2.5645 1 02.034 1 0   
1.496 1 01.496 1 0

sun sunM M − × × ×× + × × × ×
× × =

××
  (49)

or

24 22
17 24

13 2

980.665 3.824 10 2.5645 102.034 10 3.824 10 0.5933
(1.496 10 )

sun sunM M −× + × × × ×
× × = × ×

×
. (50) 

The Sun mass sunM was found proceeding from the average distance 

from the Sun to the Earth sun earR −
, the average squared orbital velocity 

of the Earth 2
earV , the Earth mass earM , the gravitational constant G , 

the Earth gravity acceleration earg and gravity acceleration constant of 

1.0g body 1
Mg  by the formula (37)

2 24 13 6 2
30

17 24 22
1

3.824 10 1.496 10 (2.979 10 ) 1.273 10
(g g ) 2.043 10 (980.665 3.824 10 2.5645 10 )

ear sun ear ear
sun M

ear ear

M R VM g
G M

−
−

× × × × × × ×
= = = ×

× + × × × + × × ×
. (51)

Other Sun parameters were measured after defining the Sun mass
sunM .

The Sun gravity acceleration sung was defined as the product of the 

Sun mass sunM by gravity acceleration constant 1.0g of body 
1
Mg by 

the formula (10)

30 22 8
21 1.273 10 2.5645 10 3.265 10M

sun sun
cmg M g s

−= × = × × × = × . (52)

The force of gravitation between the Sun and the Earth sun earF − was 
found by the formula (1)

30 24 8
17 24

22 13 2

1.273 10 980.665 3.824 10 3.265 102.034 10 2.269 10
(1.496 10 )

sun ear ear sun
sun ear

sun ear

M g M g gcmF G sR−
−

× + × × × + × × ×
= × = × × = ×

×
 (53)

The Earth centrifugal force sun earF − , found by the formula (4), 
turned out to be equal to the force of gravitation between the Sun and 
the Earth sun earF − , found by the formula (1), which shows the validity 
of these formulas.

The Sun weight sunP was found as the product of the Sun mass 
sunM by the Sun gravity acceleration by the formula (5)

30 8 38
21.273 10 3.265 10 4.156 10sun sun sun

gcmP M g s= × = × × × = × . (54)

The Sun weight taking into account the Earth gravity acceleration 
sun earP − was found as the product of the Sun mass sunM by the Earth 

gravity acceleration earg  by the formula (5)
30 33

21.273 10 980.665 1.248 10sun ear sun ear
gcmP M g s− = × = × × = × . (55)

The Sun average density (specific gravity) sunρ was found as the 
relation of the Sun weight, sunP to the Sun volume sunV by the formula 
(12)

38
5

2 233

4.156 10 2.941 10
1.413 10

sun
sun

sun

P g
cm sV

ρ ×
= = = ×

×
.                   (56)

The Sun average density (specific gravity), taking into account the 
Earth gravity acceleration sun earρ − , was found as the relation of the Sun 

weight taking into account the Earth gravity acceleration sun earP −
to the 

Sun volume sunV  by the formula (12)
33

2 233

1.248 10 0.833
1.413 10

sun ear
sun ear

sun

P g
cm sV

ρ −
−

×
= = =

×
.                      (57)

The Sun average density (specific gravity) sunρ  was found 
proceeding from the Sun average density (specific gravity) taking 
into account the Earth gravity acceleration sun earρ − , the Sun gravity 
acceleration sung  and the Earth gravity acceleration earg by the 
formula (13)

8
5

2 2
0.833 3.265 10 2.940 10

980.665
sun ear sun

sun
ear

g g
cm sg

ρρ − × × ×
= = = × . (58)

If we could take a sample of Solar soil from the Sun surface and 
deliver it to the Earth surface,then its average density (specific gravity) 
would be equal to the average density (specific gravity) of petroleum 

diesel 2 20.832diesel
g

cm sρ = .

According to Newton doubtful gravitation theory, as many as 
333000 masses of the Earth are necessary to obtain the mass of the 
Sun. In order to find the Sun gravity acceleration one needs 28 Earth 
gravity accelerations. It means that the Sun and the Earth are made up 
of atomic nuclei, neutrons, electrons, etc., which have different abilities 
to attract. According to TGT, 333000 Earth masses are needed to find 
the Sun mass and 333000 Earth gravity accelerations are needed to find 
the Sun gravity acceleration. It means that the Sun and the Earth are 
made up of atomic nuclei, neutrons, electrons, etc. that have the same 
ability to attract.

The Sun parameters were found with the help of the Earth 
centrifugal force (47).

The Sun parameters can be found without using the centrifugal 
force of the Earth, asteroids, comets, etc.

Physical nature and the method of obtaining the first body 
parameters, when there is no information about the centrifugal force of 
the second body rotating round the first body, with the help of physical 
and astrophysical constants according to TGT will be shown later in 
another work. 

The Earth and the Sun parameters having been measured, there 
were obtained the parameters of the Moon.

The Moon parameters were found in the same way as the Earth 
parameters on the basis of the average density (specific gravity) of 
lunar soil delivered by the American astronauts to the Earth surface

2 23.34moo ear
gP cm s− =  .

The Moon weight taking into account the Earth gravity acceleration

moo earP − was found as the product of the Moon average density (specific 

gravity) taking into account the Earth gravity acceleration moo earρ − by 

the Moon volume mooV by the formula (7)

25 25
23.34 2.197 10 7.338 10moo ear moo ear moo

gcmP V sρ− −= × = × × = × . (59)

The Moon mass mooM  was found as the relation of the Moon 
weight taking into account the Earth gravity acceleration moo earP −  to 
the Earth gravity acceleration earg  by the formula (8)
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25
227.338 10 7.483 10

980.665
moo ear

moo
ear

PM g
g

− ×
= = = × .                              (60)

In this case it was taken into account that the Moon mass mooM
found proceeding from the lunar soil average density (specific gravity) 
taking into account the Earth gravity acceleration moo earρ − , is equal to 
the Moon mass found proceeding from the lunar average soil density 
(specific gravity),taking into account the Moon gravity acceleration

mooρ .

The Moon gravity acceleration moog  was found as the product of 

the Moon mass mooM  by gravity acceleration constant of 1.0g of body

1
Mg  by the formula (10)

22 22
21 7.483 10 2.5645 10 19.19M

moo moo
cmg M g s

−= × = × × × =   (61)

The Moon weight mooP was found as the product of the Moon mass
mooM by the Moon gravity acceleration moog by the formula (5)

22 24
27.483 10 19.19 1.436 10moo moo moo

gcmP M g s= × = × × = × . (62)

The Moon average density (specific gravity) mooρ  was found as the 

relation of the Moon weight mooP  to the Moon volume mooV  by the 
formula (12)

24

2 225

1.436 10 0.065
2.197 10

moo
moo

moo

P g
cm sV

ρ ×
= = =

×
.                  (63)

The Moon average density (specific gravity) mooρ  was found 

proceeding from the Moon average density (specific gravity) taking 

into account the Earth gravity acceleration moo earρ − , the Moon gravity 

acceleration moog and the Earth gravity acceleration earg by the formula 
(13)

2 2
3.34 19.19 0.065

980.665
moo ear moo

moo
ear

g g
cm sg

ρρ − × ×
= = = .            (64)

The Moon centrifugal force 
ear mooF −

 was found proceeding from 

the Moon mass mooM , the Moon squared average orbital velocity 2
mooV

and the average distance from the Earth to the Moon ear mooR −  by the 
formula (4)

( )222 52
22

210

7.483 10 1.023 10
2.038 10

3.844 10
moo moo

ear moo
ear moo

M V gcmF sR−
−

× × ××
= = = ×

×
. (65)

The force of gravitation between the Earth and the Moon ear mooF −  
was found by the formula (1)

24 22
17 22

22 10 2

3.824 10 19.19 7.483 10 980.6652.034 10 2.020 10
(3.844 10 )

ear moo moo ear
ear moo

ear moo

M g M g gcmF G sR−
−

× + × × × + × ×
= × = × × = ×

×
. (66)

The Moon centrifugal force ear mooF −  found by the formula (65) 
turned out to be equal to the force of gravitation between the Earth and 
the Moon ear mooF − found by the formula (66)

( )
( )222 524 22

17
2 1010

7.483 10 1.023 103.824 10 19.19 7.483 10 980.6652.034 10
3.844 103.844 10

× × ×× × + × ×
× × =

××
  (67)

or

( )
24 22

17 22
210

3.824 10 19.19 7.483 10 980.6652.034 10 7.483 10 0.2723.
3.844 10

× × + × ×
× × = × ×

×
  (68)

The force of gravitation between the Earth and the Moon 
ear mooF −

 
found by the formula (66) turned out to be equal to the Moon 
centrifugal force ear mooF −  found by the formula (65), which shows the 
validity of these formulas.

The Moon parameters can be found without using the Moon 
average density (specific gravity). 

The nature and the methods of defining the first body parameters, 
when the second body that rotates round the first one isn’t available, 
without using physical and astrophysical constants according to TGT 
will be shown in another work.

Some results of our calculations are given in Table 1.

The weight, mass, gravity acceleration and average density (specific 

gravity) of standard–copy weight 21000.0 gcm
s

 in TGT (1.0 kg in SI)
31000.0staV cm=  of the distilled water in the space, as well as those of the 

Earth, the Sun and the Moon.

In spite of the fact that the Earth and the Moon parameters were 
found proceeding from experimental data on average density (specific 
gravity) of these bodies, there remained some doubts as to the validity 
of the formulas (1), (2), (3), (4) and the equation (23).

It is problematic to confirm the validity of the formulas (1), (2) 
and (3) experimentally and to find the force of gravitation between 
the bodies in a laboratory on the Earth surface due to the lack of a 
dynamometer which could fix such an insufficient force. It appeared 
much more simple and obvious to confirm experimentally the validity 
of the formula (4) with the help of a dynamometer, a rope, a body 
and a stop–watch. The rotation of the Earth round the Sun and that 

Body
        1P         1M  

        1g
         1ñ

 

  
( )2−gcms

        
( )g

     
( )2−cms

   
( )2 2− −gcm s

 

Standard–copy weight 21000.0 gcm
s

 in 

TGT (1.0 kg in SI) 3
( ) 1000.0staV cm= of 

distilled water in space

222.667 1 0−×    1.0197  
222.615 10−×  

252.667 1 0−×  

The Earth 273.750 1 0× 24 3.824 1 0× 980.665  3.450
The Sun 384.156 1 0× 301.273 1 0× 83.265 1 0× 52.941 1 0×

The Moon 241.436 1 0× 22 7.483 1 0× 19.190 0.065

Table 1: Calculations showing weight, mass, gravity acceleration and average density in Space, Earth, Sun and Moon.
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of the Moon round the Earth, etc. was replaced by the rotation of a 
dynamometer, a rope, a plastic bottle filled with water by the right 
hand. We took into account that the distance from the first body to the 
second body 1 2R − , and the second body mass, 2M in the left and of the 
right sides of the equation (23) are to be equal. If centrifugal force, which 
will be shown by the dynamometer in the process of the experiment on 
rotating body with mass 2M will, coincide with centrifugal force 1 2F −
, found by the formula (4), according to TGT, it will mean that the 
second body mass 2M  in the left side on the equation (23) and the 
second body mass 2M in the right side of the equation (23) are one and 
the same mass.

A number of experiments of rotating bodies with different weight 
and masses using the ropes of different length were carried out while 
elaborating TGT. 

In such conditions the following circumstances were taken into 
account. 

The expression the so–called of 1.0kg  in SI according to Newton 
doubtful gravitation theory on dynamometer was corrected by 

21000.0 gcm
s

in TGT, 2.0kg SI by 22000.0 gcm
s  in TGT, 3.0kg SI by

23000.0 gcm
s in TGT, etc. 

It was necessary to substitute 1.0197g in TGT to the formula (4) 
instead of the so–called mass of 1.0kg  in SI, and 2.039g in TGT 
instead of 2.0kg  in SI to the formula (4), 3.059g  in TGT instead of 
3.0kg  in SI, etc. 

In our experiment the distance was counted from a ring, attached 
to a dynamometer, to the centre of gravity of the body, taking into 
account the length of the dynamometer, and that of the rope and the 
part of the body.

The experiment on measuring centrifugal force consisted in 
rotating three bodies (a dynamometer, a rope and a plastic bottle filled 
with water) by the right hand. In the process of rotating these bodies 
having different total weights and masses, the number of their rotations 
per minute and at different lengths of the rope was fixed by a stopwatch.

The first body with total weight 21 1000.0 gcmP s= in TGT or (1.0 kg in 

SI) was rotate during the rope having the length of 1 1 50.0R cm− = , the 

frequency of rotation 1 67.0f rpm= , the period of rotation 1 0.8955sT =

and angular velocity 
1 350.82cmV s= .

The second body with total weight 22 1000.0 gcmP s=  in TGT 

or (1.0 kg in SI) was rotated using the rope having the length of

1 2 100.0R cm− = , the frequency of rotation 2 54.0f rpm= , the period of 

rotation 2 1.1112T s= and angular velocity 2 565.49cmV s= . 

The third body with total weight 23 1500.0 gcmP s=  in TGT 

or (1.5kg in SI) was rotated using the rope having the length of

1 3 100.0R cm− = , the frequency of rotation
3 60.0f rpm= , the period of 

rotation
3 1.0T s= and angular velocity 3 628.32cmV s= .

The first body mass 1M with the total weight 21 1000.0 gcmP s=  was 
found by the formula (8) 

1
1

1000.0 1.0197
980.665ear

PM g
g

= = = .                   (69)

The second body mass 2M with the total weight 22 1000.0 gcmP s=
was found by the formula (8) 

2
2

1000.0 1.0197
980.665ear

PM g
g

= = = .                (70)

The third body mass 3M with the total weight 23 1500.0 gcmP s=
was found by the formula (8)

3
3

1500.0 1.5296
980.665ear

PM g
g

= = = .                 (71)

The centrifugal force of the first body with mass 1 1.0197M g=
,centre of gravity of which rotated at the distance 1 1 50.0R cm− =  from 

the axis of rotation with angular velocity 1 1 1350.82cmV Fs −=  was 

found by the formula(4)
2 2

1 1
21 1

1 1

1.0197 350.82 2509.98
50.0

M V gcmF sR−
−

× ×
= = = .             (72)

The centrifugal force of the second body with mass 2 1.0197M g= , 

centre of gravity of which rotated at the distance 1 2 100.0R cm− = from 

the axis of rotation with angular velocity 1 1 2565.49cmV Fs −=  was found 

by the formula(4) 

2 2
2 2

21 2
1 2

1.0197 565.49 3260.79
100.0

M V gcmF sR−
−

× ×
= = = .                (73)

The centrifugal force of the third body with mass 3 1.5296M g= , 
centre of gravity of which rotated at the distance 1 3 100.0R cm− = from 

the axis of rotation with angular velocity 3 1 3628.32cmV Fs −=  was found 

by the formula (4):
2 2

3 3
21 3

1 3

1.5296 628.32 6038.647
100.0

M V gcmF sR−
−

× ×
= = = .              (74)

In the process of rotation of each of three bodies we didn’t see 

the dynamometer readings. However, in our dynamometer, the hand 
moved along the scale and in the process of rotation of these bodies we 
could fix its hand by a finger. When the rotation of these three bodies 
finished (a dynamometer, a rope, a plastic bottle filled with water) we 
could record the dynamometer readings at different weight and masses 
and with rope of different lengths.

In such experiment the dynamometer readings coincided with 
theoretical calculations by the formulas (72), (73) and (74).

Then we checked the validity of Newton doubtful gravitation 
theory. For this, we substituted in the formulas (72), (73) and (74) 
instead of the first body mass 1 1.0197M g= in TGT, the second body 
mass 2 1.0197M g=  in TGT and the third body mass 3 1.5296M g=  

in TGT, the so–called masses of the first body 1 1000.0M g= in SI, 

the second body 2 1000.0M g= in SI and the third body 
3 1500.0M g=

in SI according to the doubtful gravitation theory of Newton and the 

obtained results were absurd.

The results of our calculations according to TGT and also the 
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experiment on determining centrifugal force with the help of a 
dynamometer, a rope, a plastic bottle filled with water made it possible 
to formulate some conclusions. 

If the centrifugal forces of the first body 1 1F − , the second body
1 2F − and the third bod 1 3F − y, which were found with the help of the 

so–called first body mass 1 1000.0M g=  in SI, the second body mass 
2 1000.0M g= in SI and the third body mass 3 1500.0M g= in SI by 

formulas (72), (73) and (74) according to the doubtful gravitation theory 

of Newton in the right side of equation 
2

? ? 2 2
2
1 2 1 2

M M M VG
R R− −

× ×
× =

aren’t confirmed experimentally with the help of dynamometer, then 
it means inaccuracy of the same so–called masses in the left side of 
the equation doubtful Newton gravitation law and Newton gravitation 
theory. It means that the validity of the doubtful Newtonian gravitation 
law and doubtful Newtonian gravitation theory isn’t confirmed either 
theoretically or experimentally.

If the centrifugal force of the first body 21 1 2509.98 gcmF s− = , the 

centrifugal force of the second body 21 2 3260.79 gcmF s− =  and that of 

the third body 21 3 6038.647 gcmF s− = , that were determined with 

the help of the first body mass 1 1.0197M g= in TGT, the second body 

mass 2 1.0197M g=  in TGT and the third body mass 3 1.5296M g=  in 

TGT by the formulas (72), (73) and (74), according to TGT in the right 

side of the equation (23) are confirmed experimentally with help of 
dynamometer then it means the validity of the same masses in the left 
side of the equation (23) (Tsiganok gravitation law). It means that the 
validity of Tsiganok gravitation law as well as TGT are confirmed both 
theoretically and experimentally.

Practical usage of the formula (4) was impossible due to the lack of 
the methods of finding the second body mass 2M since 1659. Practical 
usage of the formula (4) has become possible only after determining the 
second body mass 2M with the help of formulas (1), (2) and (3) in the 
result of the creation of TGT since 2005.

The second law of motion must be formulated in the form of the 
formula (4) according to TGT. In contradistinction to the known 
formula, the second law of motion according to the formula (4) will 
work on the surface of stars, planets, planetary satellites with are longer 
or shorter radii than the Earth radius.

The results of our calculations showed that all the bodies in the 
Universe have weight and mass simultaneously, they also have them 
in the state of weightlessness. Body weight can be obtained with the 
help of a dynamometer or scales or by formulas. The body weight 
characterizes material bodies. It is possible to touch a material body 
with hands. It is possible to define the density (specific gravity) of a 
material body measured in 2 2

g
cm s

. Body mass can’t be defined with 

the help of a dynamometer or scales, but only with the help of formulas. 
Body mass characterizes non–material (virtual) bodies. It is impossible 
to touch a non–material body with hands. It is impossible to define the 

density (specific gravity) of a non–material body measured in 3
g

cm
.

The definition of body density (specific gravity) by the formula 
(12) showed that the known formula of Archimedes’ principle doesn’t 
correspond to reality. The repulsive force that acts on a body immersed 
in a liquid or a gas may be defined by the formulas (1), (2), (3), (4) 

and (7) according to TGT on the surface of stars, planets, planetary 
satellites, etc. and in weightlessness.

Physical nature and the method of determining the law of bodies 
floating in liquids and gases (Archimedes' principle) will be shown 
lather in another work.

The solution of the equation (23) showed that the so–called 
gravitational mass and inertial mass don’t exist in reality (they are 
one and the same mass). It means, that all the known experiments 
for checking the so–called equivalence principle using lead balls, 
pendulums, torsion balance, hammers, bird feathers, lifts, atomic 
interferometers, etc. were not necessary [24].

The reason of the so–called Pioneer anomaly is the fact that the 

Sun, Jupiter, Saturn, etc. gravity acceleration is 8
23.265 10sun

cmg s= × , 

5
23.113 10jup

cmg s= × , 4
29.342 10sat

cmg s= × , etc. according to TGT, 

but not 4
22.738 10sun

cmg s= × , 3
22.479 10jup

cmg s= × , 3
21.044 10sat

cmg s= × , 

etc. according to the doubtful Newtonian gravitation theory. It is 
also necessary to take into account that weight, mass, engine thrust 
and some other Pioneer 10/11 parameters aren’t measured correctly 
according to the doubtful Newtonian gravitation theory.

Theoretical and experimental refutation of the existence of other 
so–called anomalies: dark matter, dark energy, perihelion precession 
of Mercury, etc. will be shown in some other work.

The law of electrostatics must be expressed in the form of (1), (2) 
and (3) formulas. It is known that the doubtful Coulomb's law was 
recognized because it was based the doubtful Newtonian gravitation 
law. 

Physical nature and the method of definition of electrostatics law 
will be shown in another work. 

The definition of body mass by the formula (8) and by other 
formulas of TGT showed that the so–called atomic weight, standard 
atomic weight, relative atomic mass, unified atomic mass unit, mass 
excess, atomic number, etc. don’t correspond to reality. After finishing 
the work of the International Avogadro Coordination consortium of 
a new international standard–copy of the so–called kilogram 1.0 kg in 
SI [25] it will be possible to define weight, mass, gravity acceleration, 
average density (specific gravity) and other parameters of atoms. 
This new standard–copy of the so–called kilogram 1.0 kg in SI will be 
equated to a certain quantity of silicon 28Si atoms. After the quantity 
of atoms of silicon 28Si in the new standard–copy of the so–called 
kilogram 1.0 kg in SI is obtained it will be possible to find its weight, 
mass, gravity acceleration and other parameters. The weight of a silicon 
28Si atom will be equal to the relation the new standard-copy weight 

21000.0sta
gcmP s= in TGT to the quantity of silicon 28Si atoms in it. 

The mass of a silicon 28Si atom can be found by the formula (8) or 
by the formulas of physical and astrophysical constants according to 
the TGT that will be shown in another work. The gravity acceleration 
of silicon 28Si atom can be found by the formulas (10), (11) or by the 
formulas of physical and astrophysical constants according to TGT 
shown in another work. The average density (specific gravity) of silicon 
28Si atom can be found with the help of the formulas (12). The force 
of gravitation between silicon 28Si atoms can be found with the help of 
the formulas (1), (2) and (3), etc.

In the same way it will be possible to find the weight, mass, gravity 
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acceleration, average density (specific gravity) and other parameters 
of atomic nuclei, electrons, protons, neutrons, etc. the so–called 
elementary particle.

After defining the parameters of all the atoms it will be possible to 
determine weight, mass, etc. of a chemical elements to formulate the 
periodic law, to complete the periodic table and to create chemistry as 
a science.

The results of our research make it possible for us to say that after 
the elaboration of TGT there have been created all the conditions to 
unite all the interactions and to formulate the so–called unified field 
theory (UFT) and to create physics as a science.

The results of our research confirmed the high professionalism of 
Christian Huygens and its lack as far as Newton, Cavendish, Einstein, 
etc. are concerned.

Conclusions
The investigations that were carried out showed that:

– Tsiganok gravitation law was discovered, TGT and its 
mathematical apparatus was elaborated;

– the definitions of body weight and body mass were given;

– the weight and masses of the Earth, the Sun, the Moon, etc. 
were defined;

gravity acceleration constant of 1.0g body was determined;

the gravity accelerations of the Earth, the Sun, the Moon etc. were 
found;

the gravitational constant was found;

temporary standard–copy of body weight ( 21000.0sta
gcmP s= in 

TGT) and temporary standard–copy of body mass ( 1.0197staM g= in 
TGT) for Tsiganok measurement system were elaborated;

–  the measurement of density (specific gravity) in 3
g

cm
wasn’t 

confirmed either theoretically or experimentally (it was defined that 

density (specific gravity) is measured in 2 2
g

cm s
);

– average density (specific gravity) of the Earth, the Sun, the 
Moon, etc. was defined; 

– weight, mass, gravity acceleration, density (specific gravity) 
and other parameters of bodies in various points of the Universe were 
found;

– the existence of weight of the Earth, the Sun, the Moon etc.
in the state of weightlessness was confirmed both theoretically and 
experimentally;

–the existence of the so–called gravitational and inertial masses 
wasn’t proved either theoretically or experimentally (they are one and 
the same mass);

– the Earth, the Moon, etc. centrifugal forces were found;

– the validity of centrifugal force formula was confirmed 
theoretically and experimentally;

– the force of gravitation between the Sun and the Earth, the 
Earth and the Moon was found;

– the second law formula of motion was made more precise;

– the existence of the so–called Pioneer anomaly was proved 
neither theoretically and experimentally; 

– the pre–requisites for definition of weight, mass, gravity 
acceleration, density (specific gravity) and other parameters of atoms, 
atomic nuclei, electrons, protons, neutrons, the so–called elementary 
particles, etc. were created; 

– the validity of the formula of the doubtful Newtonian 
gravitation law, of the doubtful Newtonian gravitation theory and 
its mathematical apparatus were proved neither theoretically nor 
experimentally; 

– the validity of the formula of TGT and its mathematical 
apparatus was proved neither theoretically and experimentally.

References

1. Physics (2014) List of Unsolved problems in physics, Wikipedia. 

2. Roseveare NT (1982) Mercury's perihelion from Le Verrier to Einstein. Oxford: 
Oxford University Press, UK.

3. Jammer M (1997) Concepts of Mass in Classical and Modern Physics. Dover 
Publications, New York.

4. Isaac N (1934) Mathematical Principles of Natural Philosophy and his System 
of the World. University of California Press, Berkeley.

5. Albert E (1922) How I Constructed the Theory of Relativity. Association of Asia 
Pacific Physical Societies (AAPPS) Bulletin 15: 17-19.

6. Roger P (2007) The road to reality: a complete guide to the laws of the universe. 
Vintage books, UK.

7. Dewitt B (1967) Quantum Theory of Gravity.I. The Canonical Theory. Physical 
Review 160: 1113-1148. 

8. Theodor K (1921) ZumUnitätsproblem in der Physik. Sitzungsber Press Akad 
Wiss, Berlin 966-972.

9. Witten, Edward (1995)  String theory dynamics in various dimensions. Nuclear 
Physics  443: 85-126. 

10. Nath P, Arnowitt R (1975) Generalized Super-Gauge Symmetry as a New 
Framework for Unified Gauge Theories. Physics Letters B 56: 177-180.

11. Milgrom M (1983) A modification of the Newtonian dynamics as a possible 
alternative to the hidden mass hypothesis. Astrophysical Journal 270: 365-370

12. Milgrom M (1983) A modification of the Newtonian dynamics - Implications for 
galaxies. Astrophysical Journal 270: 371-389.

13. Moffat JW (2006) Scalar-Tensor-Vector Gravity Theory. Journal of Cosmology 
and Astroparticle Physics 3: 4. 

14. Bekenstein JD (2004) Relativistic gravitation theory for the modified Newtonian 
dynamics paradigm. Physical Review D 70.

15. Anderson JD, Laing PA, Lau EL, Liu AS, Nieto MM, et al. (1998) Indication, from 
Pioneer 10/11, Galileo, and Ulysses Data, of an Apparent Anomalous, Weak, 
Long-Range Acceleration. Physical Review Letters 81: 2858-2861. 

16. Galileo (2012) Dialogue on the Two Chief World Systems. Selected Writings. 
Oxford World's Classics. Translated by William R. Shea and Mark Davie. 
Oxford University Press, NewYork, USA.

17. Christiaan H (1888-1950) Oeuvres complètes. The Hague Complete work, 
Nijhoff Publishers.

18. Cavendish H (1798) Experiments to Determine the Density of Earth. 
Philosophical Transactions of the Royal Society of London 88: 469-526. 

19. Einstein A (1907) Über das Relativitätsprinzip und die ausdemselbengezogene 
Folgerungen. Jahrbuch der Radioaktivitaet und Elektronik 4, Princeton 
University Press, USA.

20. Tsiganok EP, Tsiganok OE (2008) Measuring the main physical and 
astrophysical constants and other bodies parameters. Naukai Studia, No. 5.

21. Tsiganok EP, Tsiganok OE (2009) Measuring gravitational waves parameters 
and the mechanism of the formation of different bodies. Nauka i Studia, No. 11

http://en.wikipedia.org/wiki/List_of_unsolved_problems_in_physics
http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=2927628&fileId=S0007087400020999
http://journals.cambridge.org/action/displayAbstract?fromPage=online&aid=2927628&fileId=S0007087400020999
http://books.google.co.in/books/about/Concepts_of_Mass_in_Classical_and_Modern.html?id=lYvz0_8aGsMC
http://books.google.co.in/books/about/Concepts_of_Mass_in_Classical_and_Modern.html?id=lYvz0_8aGsMC
http://www.marxists.org/reference/subject/philosophy/works/en/newton.htm
http://www.marxists.org/reference/subject/philosophy/works/en/newton.htm
http://www.posweb.co.kr/bulletin/Vol.15-2.pdf
http://www.posweb.co.kr/bulletin/Vol.15-2.pdf
http://books.google.co.in/books/about/The_Road_to_Reality.html?id=coahAAAACAAJ
http://books.google.co.in/books/about/The_Road_to_Reality.html?id=coahAAAACAAJ
https://archive.org/details/sitzungsberichte1921preussi
https://archive.org/details/sitzungsberichte1921preussi
http://www.sciencedirect.com/science/article/pii/055032139500158O
http://www.sciencedirect.com/science/article/pii/055032139500158O
http://www.sciencedirect.com/science/article/pii/037026937590297X
http://www.sciencedirect.com/science/article/pii/037026937590297X
http://www.researchgate.net/publication/234541547_A_modification_of_the_Newtonian_dynamics_as_a_possible_alternative_to_the_hidden_mass_hypothesis
http://www.researchgate.net/publication/234541547_A_modification_of_the_Newtonian_dynamics_as_a_possible_alternative_to_the_hidden_mass_hypothesis
http://www.researchgate.net/publication/234405639_A_modification_of_the_Newtonian_dynamics_-_Implications_for_galaxies
http://www.researchgate.net/publication/234405639_A_modification_of_the_Newtonian_dynamics_-_Implications_for_galaxies
http://arxiv.org/pdf/gr-qc/0506021v7.pdf
http://arxiv.org/pdf/gr-qc/0506021v7.pdf
http://arxiv.org/abs/astro-ph/0403694
http://arxiv.org/abs/astro-ph/0403694
http://arxiv.org/abs/gr-qc/9808081
http://arxiv.org/abs/gr-qc/9808081
http://arxiv.org/abs/gr-qc/9808081
http://ukcatalogue.oup.com/product/9780199583690.do
http://ukcatalogue.oup.com/product/9780199583690.do
http://ukcatalogue.oup.com/product/9780199583690.do
https://archive.org/details/oeuvrescomplte04huyg
https://archive.org/details/oeuvrescomplte04huyg
http://www.phys.ufl.edu/courses/phy3221/spring10/1798Cavendish.pdf
http://www.phys.ufl.edu/courses/phy3221/spring10/1798Cavendish.pdf
http://www.itp.kit.edu/~ertl/Hauptseminar_SS13/papers/einstein_ueber_das_relativitaetsprinzip_und_die_aus_demselben_gezogenen_folgerungen.pdf
http://www.itp.kit.edu/~ertl/Hauptseminar_SS13/papers/einstein_ueber_das_relativitaetsprinzip_und_die_aus_demselben_gezogenen_folgerungen.pdf
http://www.itp.kit.edu/~ertl/Hauptseminar_SS13/papers/einstein_ueber_das_relativitaetsprinzip_und_die_aus_demselben_gezogenen_folgerungen.pdf
http://tsiganok.cc.ua/files/article_2.pdf
http://tsiganok.cc.ua/files/article_2.pdf
http://tsiganok.cc.ua/
http://tsiganok.cc.ua/


Citation: Tsiganok OE, Tsiganok EP (2015) About Tsiganok Gravitation Theory (TGT). J Astrophys Aerospace Technol 3: 109. doi:10.4172/2329-
6542.1000109

Page 15 of 15

Volume 3 • Issue 1 • 1000109
J Astrophys Aerospace Technol
ISSN: 2329-6542   JAAT, an open access journal 

22. NASA (2014) JPL Solar system Dynamics. Jet propulasionlaboratory, NASA, 
USA. 

23. George TG (1997) The Newtonian gravitational constant: recent measurements 
and related studies. Rep Prog Phys 60: 151. 

24. Roll  PG, Krotkov R, Dicke RH (1964) The equivalence of inertial and passive 
gravitational mass. Annals of Physics 26: 442-517. 

25. International Avagadro project (2011) Avagadro constatnt, Bureau International 
Des Poids et Mesures, France. 

http://ssd.jpl.nasa.gov
http://ssd.jpl.nasa.gov
http://iopscience.iop.org/0034-4885/60/2/001
http://iopscience.iop.org/0034-4885/60/2/001
https://inspirehep.net/record/9227/citations?ln=en
https://inspirehep.net/record/9227/citations?ln=en
http://www.bipm.org/en/scientific/mass/avogadro/
http://www.bipm.org/en/scientific/mass/avogadro/

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction 
	Analysis of Publications 
	The Problem 
	Results  
	Conclusions 
	Table 1
	References 



