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Expanded Field Theory 
New Axioms,  Laws  and  Consequences 

Dr. Valentina Markova

   
  

 

Abstract-

 

The present study attempts to expand the Classic 
Field Theory to a more general theory of the field. This more 
general field theory is named Expanded Field Theory.

 

This new 
theory contains 2 new axioms and 8 laws. It predicts to include 
the gravitational field   and other unknown   and unexplored 
fields.

 

As it is well known the Classic Field Theory is 
described mostly

 

by

 

Theory of Electromagnetic Field.

 

The 
Electromagnetic Field is described by Maxwell’s laws (1864).

 

The  Maxwell’s  laws 

  

are  certified 

  

by a single axiom which 
claims that the movement of a vector E in a closed loop

 

(div 
rot E = 0) is evenly or velocity is constant.

 

The author replaces this axiom with a new one, 
according 

  

to    which the movement

 

of a vector E in an open 
loop

 

(div rot E

 

≠ 0) or an open vortex (div Vor E ≠ 0) is 
unevenly

 

or velocity is variable. If the vortex is in  plane ( 2D ),

 

it 
is named  a cross vortex. If the vortex is in 

  

volume (3D), it is 
named a longitudinal vortex. Something more-

 

each vortex can 
be decelerating (div (VorE) <0) or 

  

accelerating (div (VorE)> 
0).

 

After the first axiom   are  obtained immediately  4 
types of movements

 

–

 

cross vortex,  which can be accelerating 
or decelerating and longitudinal vortex , which can also be 
accelerating or decelerating.

 

The following results

 

are obtained: evenly movement 
is replaced with unevenly movement (decelerating or 
accelerating); movement in a closed loop is replaced with 
movement in an open loop or vortex; a cross vortex in 2D 
generates a longitudinal vortex in

 

3D through a special 
transformation and vice versa-

 

the longitudinal vortex in 3D 
through another special transformation generates a cross 
vortex in 2D;  the decelerating vortex  emits  primary vortices to 
environment, but the accelerating vortex sucks  into the same  
primary vortices from environment; the accelerating  
longitudinal vortices are attracted to one another, as the faster 
is inserted into the slower and thus form a funnel-

 

this is the 
model of  gravity funnel.

 

It should be noted, in particular, the results of the 
second axiom. It claims that two complex  (cross-

 

longitudinal) 
vortex objects in 3D  that work  in one direction as one   
complementary pair,  are existed  simultaneously. This way 
they are obtained   2 pairs of complementary  objects  in both 
directions.

 

As a final result are received many models with 
similar   shapes and content. For example, the pair in one 
direction of complex complementary vortex objects is a model 
of the electron-proton chain, and in the opposite direction is an 
antiproton-positron chain model.

 

“We can not solve the problems by using the same 
way of thinking we used when we created them.”

 

Einstein

 

I. Introduction                                                                         
The  Essence  of  Axiom  1  

a) The Classic Axiom 
The classic axiom in the Theory of the 

Electromagnetic Field certifies Maxwell’s laws (1864). It 
postulates that the movement of an electric vector E in a 
closed loop is evenly: 

                                 div(rot E) = 0,                             (1) 

where (rot E) is the movement of the vector E in a closed 
loop; div (rot E) is the divergence (the variation in 
increase or decrease) of the vector E during its 
movement in a closed loop (rot E); the movement of the 
vector E in a closed loop (rot E) with zero divergence 
(variation) of the vector E is equivalent to evenly 
movement or to movement with constant velocity V[1]. 

The defect of the classic axiom (1) is that it 
does not describe movements in an open loop or a 
vortex, or movements with a non-constant or variable 
velocity V.  

b) The New Axiom for rotor 
For the purpose of describing a larger range of 

movements, it is obviously necessary to expand the 
foundation of service theory. This means that such an 
axiom must be used which can certify wider set of 
movements. 

The main motivation for altering the classic 
axiom (1) follows after the need to describe the 
causative relationships in uneven    movements in open 
systems. It turns out that open vortices are the cause of 
closed vortices, which means that open vortices are 
more fundamental than closed ones [2]. 

So it is the necessity to change the existing 
axiom of the Classic Field Theory for close loop to 
axioms of Expanded Field Theory for open loops [3]. 

In order to expand the concepts, the notion (1) 
of movement of vector E in a closed loop (div (rot E) = 
0) in 2D (Figure 1A, a) is replaced by the notion (2) of 
movement in an open loop (div (rot E) ≠ 0 in 2D (Figure 
1A,b). 

The new axiom describes an open loop movement: 

div (rot E) ≠ 0,              
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c) The extension of  the term of vortex (vor)  from 
Classic Fluid Theory   

− Unreal term of vortex: evenly vortex (vor) is used in 
Classic Theory: 

The term vortex (vor) is used in fluid dynamics 
and defined as “an area in fluids, where the flow rotates 
evenly along a spiral around an axis line, which can be 
straight or curved” [4]. Fluid movement is uniform 
(evenly) in 3D. To begin with, we can use this classic 
definition, having in mind that here the term (vortex, vor) 
is for a uniform vortex in the classical sense.  

Real term of vortex: unevenly vortex (Vor)  
means that the velocity  (V) is variable and as a result –
the steps are not constant.  

For the purposes of the present study the  the 
term must extend to both 3D and 2D and modified for 
an unevenly  vortex or a vortex with uneven movement. 

In fact, in nature it does not exist  evenly vortex  
with the constant steps between the rotations. If a 
movement is evenly, it forms a closed circle rather than 
an open vortex. There is an unevenly vortex in nature, 
and because it is uneven it is not centered, but it is 
eccentric.  

Thus the designation of an evenly vortex 
“vortex, vor” is replaced with a designation for an 
uneven vortex “Vortex, Vor” with a capital letter.  

So the description of  an “evenly vortex”, that 
can not exist in nature: div (vorE)> 0; div (vorE) <0 will 
replace  of description of an unevenly ( natural)  vortex 
that exists in nature: div (VorE)> 0; div (VorE) <0                                                                                                                                                                                                                                                                                                                                                              

Definition: The monotone accelerated or decelerating 
vortex (VorE) of the vector En is called a natural vortex 
(vorE) for which: 

div (VorE)> 0; div (VorE) <0.
 

Definition: An unevenly cross vortex (E2D) is an unevenly 
vortex (E) spinning transversally in a 2D plain. 

 

The cross open vortex in 2D
 
is designated as 

Vortex E2D

 
or simply   V

 
or E2D

 
(Figure 1A,

 
b).

 

Definition:
 

An unevenly longitudinal vortex (H3D) is an 
unevenly vortex (H) spinning in the volume of 3D. 

 

The longitudinal open vortex in 3D
 
is designated 

as Vortex H3D

 
or simply Vor H3D(Figure 1A,d).

 

Both definitions for natural unevenly vortices  
ignore the thickness of the vortex itself, be it cross or 
longitudinal. Differences in geometry reflect the 
difference in distance between the coils and the 
diameter of the coils.

 
         

 

d)
 

The New Axiom for  rotor and vortex 
 

It exists a vortex div (VotE) ≠ 0 as an
  

open loop 
(div (rotE) ≠ 0) in 2D  or:

 
div (VotE) ≠ 0.                       3a.                                                                                                              

                     

It exists a vortex div (VotH) ≠ 0  as an

  

open loop 
(rotH) ≠ 0) in 3D  or:

 

div (VotH) ≠ 0.                     3b        

                                                                                                                                                                                                                                                                                                      

The existence of an open loop   means that  it 
can exists   a decelerating or an accelerating vortex in 
2D: 

                    div (VorE) <0;   div (VorE)> 0;                 4a. 

The  existence of an open loop   means that  it 
can exists a decelerating or an accelerating vortex in 3D: 

                   div (VorH) <0;     div (VorH)> 0;              4b.                                                                                  

Axiom 1. The moving  of  vector E along an open  loop  
is unevenly div(rotE) =/=0, or velocity is variable.                                                                                                                                            
Consequence (of  moving in vortex) 
− Moving with monotone-decreasing or monotone-

increasing velocity   becomes  along an open 
vortex: 

div (VotE) ≠ 0  for vector E in 2D(in plane) that was  
named  as cross vortex, 
or  div (VotH) ≠ 0 for vector H in  3D(in volume)   that 
was named as longitudinal vortex.   5.                                                                                                                                                                                                                         
− The motion of vector E  with  monotone-decreasing 

or monotone-increasing velocity  is along the open 
loop in 2D  vortex : div (VotE) ≠ 0 , for which  div 
(VorE) <0; div (VorE)> 0. The motion of vector H  
with monotone-decreasing or monotone-increasing 
velocity is along the open loop in 3D vortex: div 
(VotH) ≠ 0, for which  div (VorH) <0; div (VorH)> 0. 

Consequence  (of variation of moving ): 
− The main result of Axiom 1 is that there have been 4 

types of vortices: a  cross vortex in 2D (E2D)  that 
can be accelerated (E2D+)  or decelerated (E2D-)  and  
a longitudinal vortex in 3D (H3D) that can also be 
accelerated (H3D+) or decelerated (H3D-), (Figure1 А, 
c, d). 

− We immediately received 4 types of movements – 
cross (3a), which can be accelerated or 
decelerating(4a) and longitudinal (3b) , which can 
also be accelerated or decelerating(4b).             

Consequence (of visual perception) 
It is known that light  is spreading crosswise. 
− Therefore, the cross vortex will reflect the light rays, 

and an external observer will perceive the image of 
the cross vortex. 

− But the thread of the longitudinal vortex does not 
reflect the light. The light crosses the thread of 
longitudinal vortex, surrounds the thread, and 
continue its path without reflecting the longitudinal 
vortex. So it forms diffraction. Therefore, the 
longitudinal vortex is invisible to an external 
observer.                                                                                                        

The Classic axiom uses the definition of a 
closed loop (div (rot E) = 0) (1)[1]. The  new Axiom 1              
(5)  postulates that the movement of vector E in an open 
loop is always unevenly and uses a new definition (2) 
with an open loop (div (rot E) ≠ 0) (Figure 1A,b), [2  ,  
стр 233- 241  ], [3].                                                                                                                                                                            

© 2022 Global Journals
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 (div 



Consequence (vortex turns to a dipole). 
The reason is in the acceleration of velocity. For 

example, in decelerating vortex (Figure 1A, b)  E1> E3 
and the Geometric Center will aim to move to the larger 
vector E1( up). In the same vortex E2> E4 and at the 

same time the Geometric Center will aim to move to the 
larger vector E2( to the left). Therefore, the Geometric 
Center will move to a second quadrant or to the Gravity 
Center. 

Figure 1A:
 
The classical axiom is replaced by a new axiom

 
Consequence

 
(of complex vector) 

 The vector E is not a simple but complex vector. 
It contains the velocity (V) of the real(reason) flow and 
the amplitude (A) of the imaginary (result) cross vortices 
(Figure1

 
A,

 
e) or the amplitude (A) of the real (reason)   

cross vortices  and velocity (V) of the imaginary (result)  
flow (Figure1A,g).

 
II.

 
The essence of Axiom 2

 
a)

 
Two  directions  of pair of complementary objects

 The reason is that the vector E is a complex 
vector.

 
When E1 

= A + iV,
 

the amplitude A is 
superimposed and as a result generates a velocity V

 (Figure1B,
 

c).
 

When E2 
= V + iA, the velocity V is 

transformed  as a result of the amplitude A(Figure1B,
 
b).

 
Definition:

 
Pair of complementary objects is such pair of 

vortices which is   generated by complementary vectors  
E1 

= A + iV, E2 
= V + iA,

 
and as a result the objects 

have complementary actions.
 If one object pushes

 
(Figure1B,

 
c),

 
but the other 

pulls
 

(Figure
 

1
 

B,
 

b)
 

or inverse,
 

they form a pair of 
complementary objects. Because of one object pushes 
(Figure1B,c),

 
the other-  pulls (Figure1B,b), the both of 

them are active generators  or they form a pair of  active  
generators in complementary work.             

 
Consequence: The first pair is in straight direction: 
amplitude (A) can be the  reason but the speed (V) is 
the result (E1 = A + iV) (Figure1B,c)  and the velocity (V) 
can be the cause and the amplitude (A) - the result                
(E2 = V + iA) (Figure1B,b).The second pair is in the 
oposite direction: amplitude (-A) can be the  reason but 
the speed (-V) is the result (-E1 = -A - iV). Or the velocity 
(-V) can be the cause and the amplitude (A) is the result 
(-E2 = -V - iA)- this situation is not depicted in the figure 
because it is much less  probable. 

Consequence:  Pair of complementary objects (E1 = A 
+ iV , E2 = V + iA) exists at the same time. 

Consequence:  Pair of complementary objects (E1 = A 
+ iV, E2 = V + iA) is connected by a links – in one 
direction (1,2,3), and in opposite direction (3,4,1), 
(Figure1B,b,c). 
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Axiom 2: A pair of complementary vortices forms a   
system.  

As is known from cybernetics, the system is a 
set of interconnected parts that work together through 
some process of control. The definition of a system 
includes   simultaneity at unified internal time and   
bidirectional and also   commitment to the exchange of 
matter and energy. 

“A system is called a multitude of objects and 
relationships between them, which are treated as one. A 
link can connect two or more objects. It can be 
information, material or energy. The set of connections 
defines the structure of the system. The management of 
an arbitrary system is studied by cybernetics using two 
approaches… “(Wikipedia). 

Consequence: Two pairs of complementary vortices 
exist  simultaneously ,at the same time:

 
one pair in one 

direction in 2D:   +E
1

 
=+ A + iV; +E

2

 
=+V + iA  and 

the  complementary  pair in opposite direction  in 2D:
 

                             -E
1
=-A-iV;-E

2
=-V–iA.                         6.

 

Consequence:
  

A pair of complementary vortices
  

exists 
at the same time,

 
It is connected by  links that 

exchanges energy and matter.              
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

 

b) A pair of active generators forms resonance system  
Because of one object pushes (Figure1B,c), the 

other-pulls (Figure1B,b), the both of them are active 
generators  or they form a pair of  active  generators in 
complementary mode. 

Consequence: In the pair of complementary objects, the 
both of them form resonance system.                    

Consequence: In the pair of complementary objects, the 
both of them are active generators.  

For comparison in the Electromagnetic Field, 
the electrical circuit   contains one generator element 
and one or several passive consumers that only  
transform  energy from one view(kinet.) to the other view 
(poten.).                               

III. Expanding  of Maxwell’s Law 

a) The inconvenience  of  the first Classic  Maxuell’s 
Law  

According to the classic axiom (1), the first  
classic law of Maxwell  named “the law of 
electromagnetic induction”   is presented as follows: 

                                   rot Е = -µ ∂Н/∂t,                           7. 

where (rot E) is the evenly movement of the electric 
vector E in a closed loop, µ is the coefficient of magnetic 
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) Figure 1B: One pair (in   one direction ) of complex vortices in 3D



permeability, ∂ Н/∂t is the variation of the magnetic 
vector H in time t [1].On the one hand, a change in 
magnetic induction over time (∂H / ∂t)  generates   an 
evenly movement of the electric vector (rot E). It is named 
“the law of electromagnetic induction”, where the 
sign“”means generation:     

                               -µ ∂Н/∂t   rot Е.                           7a. 

- On the other hand, an evenly movement of the 
electric vector (rot E) must generate a magnetic 
induction vector (H) in the center of the closed loop 
(rotE  is right proportional  ̴     to H)  :                               

                                      rot Е  ̴    H,                               7b.                                                                          

where   the sign “ ̴ “  means   proportionality.  

Consequence (about the sense of the first Classic  
Maxuell’s law):  

This presentation of Classic Maxuell’s law  
refers only  to evenly movement of the electric vector (rot 
E) that  must generate a magnetic induction vector (H) 
in the center of the closed loop.                                

b) Expanded Law of Maxwell 

- According to the new axiom (2) (div (rotE) ≠ 0) and 
the new definition of vortex (3)(div (VorE) ≠ 0),the    

Expanded Maxwell’s Law  is modified like this: a 
cross vortex in 2D(Vor E) of vector ( E ) continues in 
the center as an one single and simple longitudinal 
vortex in 3D (VorH)  of vector (H)(Figure 1B, b) 

- According to the new axiom (2) Expanded Maxwell's  
Law states that the cross vortex (Vor E) of  vector (E) 
generates   an one single and simple  longitudinal  

vortex (VorH)  of vector (H)  in the center: 

                          (Vor E )2D= k(.Vor H) 3D,                     
 
7c.

 

where (Vor E) is a cross vortex in 2D of vector (E); 
(VorH) is  an one single and simple

 
longitudinal  vortex  

in 3D of vector (H), (k) is an estimator of medium 
viscosity. 

 

-
 

The direction of the resulting vector (H) is 
determined by the  well known Right-hand Rule

 
.If 

the right hand is facing down and the fingers 
indicate the direction of the velosity

 
(V)(right), and 

the thumb indicates the amplitude direction 
(W)(left), the piercing through the palm will show the 
upward direction of the vector (H).

 

-
 

It expands the content of the meanings of  
movement of vector (E) and vector (H) in the 
development of laws later. Their main  philosophy is 
affirmed  as  (E) is the cause vortex, and (H) is the 
result vortex. So in particular the cross vortex (VorE)  
generates in center a  longitudinal vortex(VorH) (7c).

 
 
 
 

IV. Laws of  Transformation 
(Transformations Δ1, Δ2) 

a) Laws of the transformation of a cross vortex (E2D) into 
a longitudinal vortex (H3D) 

At every (i) point p(i) of a decelerating cross 
vortex E there are two simultaneous movements: 
velocity vector (-V) and amplitude of the cross vortex              
(-W). The two simultaneous movements (V and W) also 
exist at all points of longitudinal vortices. The cross 
vortex (E2D-) is transformed into a longitudinal vortex 
(H3D+). This is accomplished through a specific 
operator (Δ1) for cross-longitudinal transformation 
(Figure 1B, b).  

The cross (E2D) and the longitudinal (Н3D) vortex 
are not an original and an image by analogy with the 
well-known transformations of Laplace or Fourier. They 
are representatives of spaces with qualitatively different 
structures. Therefore the introduced operator (Δ1) 
connects the original in one type (transverse) of space 
with its image in another type (longitudinal) of space, i.e. 
the transformation Δ1 connects two spaces with 
different qualities. 

Law 1: The open cross vortex (E2D) generates  (inward or 
outward) an open longitudinal vortex (Н3D) in its center 
through a cross-longitudinal transformation Δ1: 

                          Δ1 Vor (E2D)  => -- Vor (Н3D),                8. 

where Vor (for Vortex, meaning an unevenly vortex) 
replaces rot (for rotor, meaning closed loop); the cross 
vortex in 2D (E2D) continues its development in 3D as a 
longitudinal vortex (Н3D) (Figure1Bb). 

While Maxwell’s law (7) states that vector                     
E generates vector H, the present law (8) postulates that 
the cross vortex Vor (E2D) of E in 2D generates a 
longitudinal vortex Vor (H3D) of H in 3D. The sign (-) for 
Vor (H3D) 3D means that E2D and H3D have opposite 
dynamics. For example when div (Vor E2D) < 0 (is 
decelerated), div (Vor H3D) > 0(is accelerated). 

Definition: A decelerating cross vortex (E2D
-) is a cross 

open vortex (E2D) for which div (Vor E2D) < 0. 
Figure 2c shows a decelerating cross vortex (E2D

-) 
inward. 

Definition: A decelerating longitudinal vortex (H3D
-) is a 

longitudinal open vortex (H3D) for which div                    
(Vor H3D) < 0. 
Figure 2d shows a decelerating longitudinal vortex (H3D

-) 
inward. 

Definition: An accelerating cross vortex (E2D
+) is a cross 

open vortex (E2D) for which div (Vor E2D) > 0. 
Figure 2b, d shows an accelerating cross vortex (E2D

+) 
outward. 

Definition: An accelerating longitudinal vortex (H3D
+) is a 

longitudinal open vortex (H3D) for which  div (Vor H3D)> 0.
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Figure 2c shows an accelerating longitudinal vortex 
(H3D

+) outward. 
 

   

The present paper describes only the chain of  
matter: the push-pull    chain (Figure 2d - Figure 2c) or 
inverse pull-push chain(Figure 2f - Figure 2e). The 
decelerating cross vortex (E2D

-) inward  generates an 
accelerating longitudinal vortex (H3D

+) outward  in its 
center through a physical transformation (Δ1-) (Figure 
2c).  
- This transformation (Δ1-) is achieved through a  

phenomenon called full resonance (resonance in 
amplitude, frequency and phase). This type of 
resonance will be described in detail in further 
developments and reports. 

Consequence: The open decelerating cross vortex  
(E2D-in) generates inward an open accelerating 
longitudinal vortex (Н3D )out  outward. This action takes 
place from the center of decelerating cross vortex               
(E2D-) through a particular cross-longitudinal 
transformation Δ1-: 

                 Δ1-Vor (E2D-)in=>Vor (H3D)out.                8a. 

Figure 2c shows this transformation in 3D. 
The Consequence (8a)   of Law1 corresponds  

only to  the pulling part from inside  center (Figure 2c) of 
the cross vortex pair of objects  in 2D  (Figure 2c - 
Figure 2d). 

The   Consequence  (8a) of Law1  describes in 
2D the model of electron as the decelerating inward 

vortex (dec (e-)) (Figure2c)      in  the chain  of proton-
electron (Figure 2d - Figure 2c). Every electron (dec(e-)) 
of this type pulsates  in 3D in two  modes of:” expanded 
cross vortex and a shortened longitudinal vortex” and 
“shrunken cross vortex and  extended  longitudinal 
vortex “(Figure 6A, Figure 6C). 
- If the Consequence (8a)  of Law1 generates   in 3D 

a simple and single  longitudinal  vortex, it would  
describe the Expanded Maxuel  for  Electromagnetic 
Field: (Vor E)2D= k(.Vor H)3D ,(7c ).                             

- If the Consequence (8a)  of Law1 generates  in 3D   

a pipe - wrapped  vortices from longitudinal vortices 
inserted into each other, it describes   another field  with 
properties inverse to the Electromagnetic Field. It 
describes  the Gravity  Field  as a Gravity Funnel. Gravity 
funnel  is generated  in  3D  tube of longitudinal  vortices   
as an longitudinal energy in pulling part outward 
(Figure2c) of the  pair of  complementary objects 
(Figure2c – Figure2d). 

Consequence: The open accelerating cross vortex 
(E2D+) generates inward an open decelerating 
longitudinal vortex (Н3D-) outward. This action takes 
place from the center of accelerating cross vortex 
(E2D+) through a particular cross-longitudinal 
transformation Δ1+: 

              Δ1+
 
Vor (E2D+)in => Vor (H3D-)out.           

 
8b
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Figure 2: Two Transformation Laws. Options in two complementary  complex objects



- The   Consequence  (8b) of Law1  describes in 2D   
the  model of electron    (e-) as  the accelerating  
inward  vortex( acc(e-)) (Figure2c)  in  the chain  of 
proton-electron (Figure 2d - Figure 2c). Every 
electron (e-) of this type pulsates  in 3D in two  
modes of:” expanded cross vortex and a shortened 
longitudinal vortex” and    “shrunken cross vortex 
and  extended  longitudinal vortex” ( Figure 6A, 
Figure 6C). 

Consequence: The Consequence  (8a) and  Conse-
quence (8b) describe decelerating (dec(e-)) or 
accelerating (acc(e-)) cross vortex  to inward  as  two 
models of electrons(e-)(  Figure 6A).    
- We immediately obtain 4 tipe of electrons(e-):                  

(dec(e-)) and (acc(e-)) electrons, which  each of 
them pulsates in two modes:” expanded cross 
vortex and a shortened longitudinal vortex” and   
“shrunken cross vortex and  extended  longitudinal 
vortex “ ( Figure 6A, Figure 6C). 

Consequence:    It exists  another  two   consequences      
(not described in the article),  but  they describe  
decelerating or accelerating  cross vortices to outward.  
This is the 2 type of positrons: (dec(e+)) and (acc(e+))    
positrons. 
- We immediately obtain 4 tipe of positrons:                          

(dec(e+)) and (acc(e+)) that each of them pulsates 
in two modes:” expanded cross vortex and a 
shortened longitudinal vortex” and   “shrunken cross 
vortex and  extended  longitudinal vortex” (Figure 
6B, Figure 6C). 

b) Laws of the transformation of a longitudinal vortex 
(H3D) into a cross vortex (E2D). 

For the opposite transformation a new operator 
Δ2 is introduced to transform a longitudinal (H3D) into a 
cross (E2D) vortex. The physical nature of this Δ2 
transformation is quite different in comparison with Δ1.  
- Generally speaking, the transformations Δ1 and Δ2 

are orthogonal rather than symmetrical to each 
other. 

Law 2: The open longitudinal vortex (H3D) generates 
(inward or outward) an open cross vortex (E2D) in its 
center through a longitudinal-cross transformation Δ2: 

                              Δ2Vor (H3D) => -- Vor (E2D)        9. 

Consequence: The open decelerating longitudinal vortex 
(H3D-) in generates iwnard an open accelerating cross 
vortex (E2D+)out outward .This action takes place in the 
center of accelerating cross vortex (E2D+)  through a 
particular longitudinal-cross transformation Δ2-: 

            Δ2- Vor (H3D-)in => Vor (E2D+)out.               9a.   
                                                          

 
- The   Consequence  (9a) of Law 2  describes in 2D   

the  model of proton(p+) as  the decelerating  
outward  vortex (acc(p+)) (Figure2d) in the chain of 
proton-electron (Figure 2d - Figure 2c). 

- The Consequence (9a) of  Law2  in 3D  refers to  the 
pushing   part (Figure2 d) of the  pair of comple-
mentary objects (Figure2c–Figure2d). The trans-
formation Δ2- emphasizes that the movement of the 
longitudinal vortex (H3D) inward is the cause, but 
the movement of the cross vortex(E2D) outward is 
the result (Figure 2d). 

- When the Consequence (9a) of Law2 are generated 
by the pipe - wrapped longitudinal vortices, it 
describes Gravity field. It has the inverse properties 
to the Electromagnetic Field. This Gravity field  
exists as a tube from inserted one in another the 
longitudinal vortices. It forms a Gravity funnel which 
has a pushing and a pulling ends. In this case  the 
down end of Gravity Funnel (H3D-)  has pushing 
effect because the pushing end of Gravity funnel  is 
attached to  the pushing part (Figure2d) of the  pair 
of objects (Figure2c – Figure2d) This end  
decelerates in 3D direction and generates in 2D 
plane, perpendicular to 3D,  cross vortex from inside 
to outside  as a matter.                                                 

Consequence: The open accelerating longitudinal vortex 
(H3D

+)in  generates inward  an open decelerating cross 
vortex (E2D

-) outward  in its center through a special 
longitudinal-cross transformation Δ2+: 

              Δ2+
 

Vor (H3D+)in => Vor (E2D-)out.                9b.
 

-
 

The   Consequence  (9b) of Law2  describes in 2D   
the  model of proton(p+) as  the accelerating  
outward  vortex

 
dec(p+)) 

 
(Figure2d)      in  the chain  

of proton-electron (Figure 2d -
 

Figure 2c).
 

Every 
proton  (acc(p+))  of this type pulsates  in 3D in two  
modes of:” expanded cross vortex and a shortened 
longitudinal vortex”

 
and    “shrunken cross vortex and  

extended  longitudinal vortex”
 

(Figure 6A,
 

Figure 
6C).

 

Consequence:
 

The Consequence
 

(9a) and Conse-
quence (9b) describe decelerating or accelerating

 
cross 

vortex  to outward
 
(Figure 6A).

 

-
 

We immediately obtain 4 tipes of proton:
 
(dec(p+)) 

and (acc(p+))  that each of them pulsates in two 
modes:” expanded cross vortex and a shortened 
longitudinal vortex”

 
and   “shrunken cross vortex and  

extended  longitudinal vortex“ (Figure 6A,
 

Figure 
6C).

 

Consequence:
  

It exists  another  two   consequences      
(not described in the article),  but  they describe  
decelerating or accelerating 

   

This is the 2 models of a ntiprotons (dec(p-)) and 
(acc(p))  (Figure 6B).  

 

-
 

We immediately obtain 4 tipes of antiproton:

 

(dec(p)) and (acc(p-))  that each of them pulsates in 
two modes:” expanded cross vortex and a 
shortened longitudinal vortex”

 

and   “shrunken cross 
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cross  vortices  to inward.



vortex and  extended  longitudinal vortex “ ( Figure 
6B, Figure 6C). 

V. Conclusions 

a) Two tipe electrons 
- The first type of electron( acc(e-)): when the electron 

is inside a proton-electron system(connected in the 
atom) has  accelerating cross vortex (E2D+) inward 
that generates a decelerating  longitudinal 
vortex(H3D-)   upward.  

Therefore,  an electron ,bound into  an atom          
(acc(e-)) is strongly  linked to a cross component 
(E2D+)  and poorly connected along a longitudinal 
component   (H3D-).   
- A second type of electron(dec(e-)): when the 

electron is  free (outside  of the atom) has  
decelerating cross vortex (E2D-) inward, which 
generates an accelerating  longitudinal vortex 
upward (H3D+). When electron is free (second type 
(dec(e-)), the decelerating cross vortex (E2D-)    is 
interrupted .     

On  account  of that accelerating longitudinal 
vortex (H3D+) shoots a fast  ingredient,  tears in dashes 
(due to pulsation) and connects to the decelerating 
longitudinal  vortex (H3D-)  at  input of  the proton. 

Therefore, the free electron(dec(e-))  is poorly  
linked in cross component (E2D-) and highly bound to 
the longitudinal component(H3D+). 

Consequence: There is a significant difference in the 
states of a bound electron (acc(e-))  and a free electron 
(dec(e-)).  

Consequence:    Scientists measure the mass of a free 
electron (dec(e-))  with a decelerating cross vortex (E2D-)   
inward, and can’t measure the mass of a connected 
electron (acc(e-))  with an accelerating cross vortex 
(E2D+)  inward. 

Consequence: The measured mass of free electrons is 
much more then the mass of linked in atom inside 

electrons. 

b) Electromagnetic and Gravity field 

- If Consequence (8a) of Law 1 generates a simple 
and single longitudinal vortex, it would  refer   to the 
Electromagnetic field. 

- If he Consequence (8a) of Law 1 generates a pipe -
 

wrapped   vortices from accelerating longitudinal 
vortices inserted into each other,

 
it  really generates 

accelerating  Gravity Funnel.
 

-
 

If the Consequence (9a) of Law 2  is generated by a 
pipe

 
-
 

wrapped vortices from  decelerating 
longitudinal vortices inserted into each other, it  
refers to the decelerating  Gravity Funnel.

 

-
 

The new extended meaning of the term” Comple-
mentarity” is when the two parts are generating and 
they act anti-phase -

 
one push and the other pulls.

 

- The two transformations Δ1 (Law1) and Δ2 (Law2) 
are not symmetrical but rather form pairs of objects 
that complement each other in their action .So they 
form a pairs of complementary objects or they are   
mutually orthogonal.  

- The two vortices in the described above vortex pairs 
(Figure 2c - Figure 2d)    play the role of   generators  
(!) - one  push (Figure 2d), the other –pulls (Figure 
2c). Obviously in described above chain (Figure 2c - 
Figure 2d) there is not   the consumer. Therefore   
this chain has not energy losses. It is well known 
that   in   every   Electromagnetic chain   has 
generator and one or more consumers. That's why 
Electromagnetic chain has energy losses. 

- Both transformations, Δ1 (Law1) and Δ2 (Law2), are 
not regulated  by external   regulator  or external   
parameters.  Therefore the processes are regulated 
only by internal laws and are not determined by 
outside parameters. 

VI. Law of Nonparametric Movement of  
the Vortex 

Obviously the processes of  acceleration and 
deceleration of the longitudinal vortex is a 
nonparametric process. Processes of accelerating and 
decelerating longitudinal vortices manifest both 
quantitative and qualitative changes [5].This mechanism 
of amplification is known in cybernetics as Positive 
Feedback.   

Law 3:  Accelerating  and decelerating of the main  vortex  
is going by internal logic as a nonparametric process  
through Positive Feedback.                   
- The Law 3   shows that velocity Vi increases by    

redistribution with cross vortices. There is also 
redistribution of mass The mass of the cross 
vortices is added in portions (quanta) with 
acceleration to the initial mass of the longitudinal 
vortex  with velocity Vi and thus accelerates it more 
and more(Figure 3a). 

- The accelerating longitudinal vortex  sucks in more 
cross vortices  from outside that accelerate further 
the longitudinal vortex  with velocity Vi and so on. 
Thus the longitudinal vortex at  output(Vi)  increases 
its  velocity and acceleration which returns at input. 
The reason is that    it suck in more cross vortices  
and  increases of the acceleration and mass  to the 
entrance (Figure 3a). 

- This process runs avalanche until it reaches a 
saturation level where the acceleration becomes 
maximum (a max) for a time slice (t0  - tn),(Figure 3b).                                                                                                    
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Figure  3: Positive Feedback

- When, for example, an accelerating longitudinal 
vortex sucks in with acceleration the cross vortex, 
then in start moment  (t=0)   its first derivative is 
minimum: a=0. However the accelerated 
absorption of the cross vortex increase and when in 
the end moment(t=tn ) the positive acceleration of 
the cross vortex becomes maximum: amax >>0. The 
mass of this cross vortex is added to the 
longitudinal vortex accelerating it further (Figure 3b). 

- It is an example of the  avalanche process. In the 
next cycle the accelerated longitudinal vortex again 
sucks in a portion (quantum) of the cross vortex and 
so on. Through Positive Feedback the level of 
saturation constantly increases, the time interval 
needed for saturation becomes longer, etc.  

- Positive Feedback turns the described above 
avalanche process from an amplifier to a generator 
procces. 

Consequence: The Positive Feedback in a longitudinal 
vortex turns the process of amplification to a process of 
generation. The Positive Feedback can be a base for 
constructing an energy generator. 
- Probably this generative effect of the Positive 

Feedback was used by Nikola Tesla in the 
construction of the electronic block for his electro 
mobile. The original   engine   worked in generator 
mode and needed a battery only at start up.   

VII. Law of the Constant Power of the  
Vortex 

As we saw above there are two qualitatively 
different  movements at each (i)  point p (i) of the 
decelerating  vortex E: longitudinal vector velocity (V) 
and cross vortex with amplitude (W) (Figure 1B, b). 

The reason of that is the vector E is not a simple 
vector but it is a complex vector (Figure 1B,d). 

- It is well known that in Classic Mechanic the 
simultaneous operation of two independent  vectors 
is equal to the sum of these vectors. 

- According to Law 3, the  transforming one vector (V) 
into a vortex (W) and vice versa is a nonparametric 
process. Transformation is done by internal laws but 
not by  setting parameters from outside. 

- The nonparametric transformation of two variables V 
(t) and W (t) is mathematically described by the 
product  V (t) . W (t) of these variables.  
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We have seen that at each (i) point of the  vortex 
E there is simultaneously a vector velocity (V) in 1D and  
vortex pressure (W) in 2D (Figure1B,d).  

- In the case of the decelerating longitudinal vortex  
the velocity decreases (V-), while the amplitude of 
the cross vortices increases (W+) in such a way 
that their product (V-).(W+) remains constant all 
along the longitudinal vortex . The product (V-).(W+) 
is proportional to the power(P-) of the decelerating 
longitudinal vortex . (Figure 4a, b). 

- In the case of the accelerating longitudinal vortex  
the velocity increases (V+), while the amplitude of 
the cross vortices decreases (W-) in such a way that 
their product (V+).(W-) remains constant all along 
the longitudinal vortex. The product (V+). (W-) is 
proportional to the power (P+) of the accelerating 
longitudinal vortex(Figure 4a,c).                              

Law 4: For an uneven (accelerating or decelerating)  
vortex  the product between current velocity (Vi) of 
longitudinal movement   on one and  the same current 

line  and current amplitude (Wi) of its perpendicular  
cross vortices is a constant in every (i) step: 

                               (Vi).(Wi)=const.                             10. 

where i= 0 ÷ ∞  is current point from step to step; the 
product (Vi).(Wi) is proportional to the current  power(P i) 
of the uneven vortex .

 

Consequence:
 

The simultaneous operation of two   
mutually -

 
dependent  vectors  is equal to the product of 

these  variables (in Expanded Field Theory) while the 
simultaneous  operation of two independent  vectors   is 
equal to the sum of these  variables

 
(in Classic 

Mechanic).
 

Consequence:
 
The product (Vi).

 
(Wi) is proportional to 

the current  power
 
(Pi)

 
of the uneven vortex in current ( i) 

step. The current  power (P i) of the uneven  vortex is a 
constant

 
in every (i) step:

 

                                       -Pi=Vi.Wi,                            

 

10a.
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Figure  4: A system of accelerating and decelerating vortices 



Consequence: The Total energy (Eo) in Expanded Field 
Theory is egual to the product of Kinetic energy -Ek(Vi) 
and Potential energy  Ep(Wi) :                                 

-                Eo=Ek(Vi).Ep(Wi),                         10b. 

Consequence: At a decelerating vortex vector velocity 
(V) is transformed according to internal law (10) into the 
amplitude of the cross vortex (W)   (Figure 4a, b). 

Consequence: At a accelerating vortex vector velocity 
(V) is transformed according to internal law (10) into the 
amplitude of the cross vortex (W)   (Figure 4a, c).                        

VIII. Laws of the Velocity of the 
Longitudinal Vortex (V) and the 

Amplitude of the Cross Vortices (W) 
We saw in the previous point (p.6) that at a 

decelerating vortex vector velocity (V) is transformed 
according to    into the amplitude of the cross 
vortex (W) (Figure 4a,b). More precisely- the reduction in 
speed (V) is transformed into an increase in the 
amplitude(W) of cross vortices. 

Law 5:  The deceleration vortex in 2D is described with a 
system of 2 equations  in which:  longitudinal velocity (V) 
decreases in (n) portions  (ψn) times;  the  amplitude (W)  
increases  in (n) portions (ψ n) times:                 

                                IV2=V0(1–V),                                  11. 

I W2 = W0(1 +W), 

where vn, wn   n are periodic roots with period n; vn, wn    
are mutual orthogonal that fulfill the requirement for  
orthogonality:  vn.wn = V0.w0,   vn.ωn = V0.W0;  n = 0 ÷ ∞; 
the roots vn, wn  are expressed as: vn= (1/ψn ).V0, ωn 
=ψn.W0;  linear velocity V0 is the starting value of  Vn,  
amplitude of cross vortex W0 is the starting value of  ωn; 
ψ is a proportional  that fulfills the requirement:                       
ψ-1/ ψ =1. 

Consequence: The deceleration vortex in 3D is 
described with a system of 4 equations  in which:  
longitudinal velocity (V) decreases in (n) portions  (ψn) 
times;  the  angular velocity (w) , the  amplitude (W)  and 
the  number (N) of cross vortices increase  in (n) 
portions (ψ n) times:                             

                                  IV2=V0(1–V),                              11a. 

I W2 = W0(1 +W), 

I w2 = w0 (1+ w) 

I N2 = N0 (1+ N) 

where vn, wn  are periodic roots with period n; vn, wn    are 
mutual orthogonal that fulfill the requirement for  
orthogonality: vn.wn = V0.w0 ,   vn.ωn = V0.W0;  n = 0 ÷ ∞; 
the roots vn, wn and ωn  and nn are expressed as:                  
vn= (1/ψn ).V0 , ωn =ψn.W0 ; wn= ψn.W0, [nn]=ψn.N0;  linear 

velocity V0 is the starting value of  Vn,  amplitude of cross 
vortex W0 is the starting value of  ωn, angular velocity w0 

is starting value of wn, number N0  is starting value of               
nn, [nn]   is the closest integer; ψ is a proportional  that 
fulfills the requirement: ψ-1/ ψ =1. 

It is noteworthy that: When starting number N0 =1 the 
number nn is calculated with the row: 1; 1.62; 2.62; 4.25; 
6.88, 11.15; 18.07; 29.28; 47.43, ...   The closest integer  

[nn]    form row::1,2,3,4,7,11,18,29,47,..  For comparison, 
Fibonacci's order is: 0,1,1,2,3,5,8,13,18,21,34,… 
Obviously there is a similarity between the two rows at 
the beginning. But finally  (after 18th)   the number [nn]     
rises sharply (29>21, 47>34,…) compared to the order 
of Fibonacci. 

Consequence: A decelerating vortex(E2D-) with a velocity 
vector (V) emits  to the environment decelerating 
vortices with increasing amplitude (W) (because of sign 
+ in second equation of system 11,11a). 
- The amplitude (W) increases in perpendicular 

direction to the velocity vector(V).  
- In decelerating longitudinal vortex, the amplitude 

(W) increases  only if it is directed from the inside to 
the outside, ie. if the decelerating vortex emits 
outward cross  vortices with increasing amplitude 
(W) (Figure 4b). 

- According to the Law1( 8) and Rule of the Right 
Hand, the decelerating cross vortex (E) generates at 
the center to outside  (to left) a longitudinal vortex 
(H). So at every ni point forms left rotating wheel 
perpendicular to the velocity (V). 

- Therefore, the  decelerating longitudinal vortex in 3D  
forms left rotating spiral  (left- counterclockwise    
when observer watches against the movement) 
(Figure 4b). 

Consequence: Decelerating longitudinal vortices rotate 
counterclockwise (-)(Figure 4b). 

Consequence: Because of increasing of the amplitude 
(W) the angular  velocity ( w ) and the number of cross 
vortices (N) it forms decelerating, thickening and 
expanding left rotating Funnel in which: W max; wmax; N max  

Consequence: Two or more decelerating longitudinal 
vortices  repel each other. The reason is due to the 
emission of cross vortices  from center to outside. 

Law 6: The acceleration vortex in 2D is described with a 
system of 2 equations in which:  longitudinal velocity (V) 
increases in (n) portions  (ψn) times;  the  amplitude (W)  
decreases  in (n) portions (ψ n) times:               

                                 IV2=V0(1+V),                                12. 

I W2 = W0(1 -W), 

where vn ,wn  are  n periodic roots with period n; vn ,wn    
are mutual orthogonal that fulfill the requirement for  
orthogonality:  vn.wn = V0.w0,   vn.ωn = V0.W0;  n = 0 ÷ ∞; 
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the roots vn, wn  are expressed as: vn= (ψn ).V0,                  
ωn = (1/ψn). W0;  linear velocity V0 is the starting value of  
Vn,  amplitude of cross vortex W0 is the starting value of  
ωn,; ψ is a proportional  that fulfills the requirement: ψ-1/ 
ψ =1. 

Consequence: The acceleration vortex in 3D is 
described with a system of 4 equations  in which: 
longitudinal velocity (V) increases in (n) portions  (ψn) 
times,  the  angular velocity (w) , the  amplitude (W)  and 
the  number (N) of cross vortices decrease  in (n) 
portions (ψ n) times:                             

                                   IV2=V0(1+V),                            12a. 

I W2 = W0(1 -W), 

I w2 = w0 (1+ w) 

I N2 = N0 (1+ N) 

where vn, wn   n are periodic roots with period n; vn, wn    
are mutual orthogonal that fulfill the requirement for  
orthogonality:  vn.wn = V0.w0,   vn.ωn = V0.W0;  n = 0 ÷ ∞; 
the roots vn, wn and ωn  and nn are expressed as:                   
vn=(ψn).V0, ωn=(1/ψn).W0, wn=(1/ψn).W0, nn =(1/ψn).N0;  
linear velocity V0 is the starting value of Vn,  amplitude of 
cross vortex W0 is the starting value of  ωn, angular 
velocity w0 is starting value of wn, number N0 is starting 
value of nn; ψ is a proportional  that fulfills the 
requirement: ψ-1/ ψ =1. 
- The first positive root of the first equation (12a) is: 

v1= ψ.V0
 = 1, 62.V0.

 The periodic roots of the first 
equation (12a) are obtained from  the expression:  
vn = V0.  (v

n-1+vn-2).  

- The first positive root of the second equation (12b) 
is: w1=(1/ψ.)W0

 = 0,62.W0. The periodic roots of the 
second equation (12a) are obtained from the 
expression: wn-2= W0. ( w

n- wn-1).      

Consequence: When velocity (V) increases, the 
amplitude (W) decreases so that at each step (ni) 
(according to  Consequence of Law 4) the product (Vi). 

(Wi) is a constant  (Figure 4a). For an accelerating 

longitudinal vortex, the amplitude (W) decreases only if it 
is directed from the outside to inside, ie. if the 
accelerating vortex sucks in cross vortices with  
decreasing amplitude (W)(Figure 4c).  

Consequence: It exists an expanded sense of the 
simultaneous action of equations from each of systems 
(11) and (12). They portray a qualitatively new, specific 
and combined movement in the form of a system: 

- The system expresses the joint action of two 
movements - longitudinal and transverse vortex; 

-
 

This system is mutually orthogonal; the direction of 
velocity of the longitudinal vortex V is perpendicular 
to the direction of the amplitude W of the transverse 
vortices and, respectively, to the direction in which 
the transverse vortices

 

- This system is open (not closed) ie. the system 
contains: a closed inner part - the longitudinal 
vortex, and an open outer part - the cross vortices. 

- Exactly the openness of the system of two mutually 
orthogonal, simultaneous and cooperative 
movements is the cause of the exchange of cross 
vortices (inward or outward) with the environment. 

Consequence:  An accelerating vortex (E2D+)  with a 
velocity vector (V) sucks in accelerating vortices with  
decreasing amplitude (W) in perpendicular direction 
(because of sign – in second equation of system 
12,12a). 

According to the Consequence 8b of Law1 the 
accelerated cross vortex(E2D+) generates (sucking) to 
its center a longitudinal vortex(H3D-) from the outside to 
inside(to the right). At each point(ni) a right rotating 
wheel is formed. The spiral vortex in 3D is formed as a 
right rotating spiral (Figure 4c). 

Therefore, the acceleration vortex will twist to 
the right – clockwise (+), viewed against the movement 
(Figure 4c). 

Consequence: Accelerating longitudinal vortices wind 
clockwise(+) (Figure 4c). 

Consequence: Because of  the amplitude(W), angular   
velocity (w)  and  the number of cross vortices(N) 
decreases  it forms accelerating, stretching, narrowing,  
right rotating Funnel in which: Wmin ,   wmin , Nmin 

Consequence: Accelerating longitudinal vortices form a 
tube

Consequence: Two or several accelerating longitudinal 
vortices, due to the suction of cross vortices, are 
attracted. 

 like: the vortex is inserted at the center with the 
maximum lineal speed, the minimum number of coils 
and the minimum distance, the slower vortex is with 
more coils and a longer way along the spiral and the 
vortex at the periphery  is winding with a minimum lineal  
speed, maximum number of coils and a maximum spiral 
path. Because of acceleration this tube turns to the  so 
called Gravity Funnel. 

IX. Laws of Continuity 

In Euclidean geometry has an axiom that 
postulates that only one straight line passes through two 
points. The Axiom 2 for two complementary objects 
resemble an axiom in Euclidean geometry. But in 
essence Axiom 1 and  Axiom 2  are physical, rather than 
geometrical. Instead of points as geometric objects 
there is a pair of vortices with different dynamics as 
physical objects: the both of them are generators-one 
pulls, the other pushes(Figure 2c, d). 

Provisionally vortices can be classified as 
primary (W) and secondary (E) uneven vortices. The 
primary uneven vortices are micro cross vortices (W)              
(Figure 5c, d). The secondary uneven vortices are 
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macro cross vortices (E) (Figure 2c,d). The primary 
cross vortices  exist  as a free form or free cross 
vortices. They are also called  as “free energy” (Figure 5 
c,d). 

Definition: Primary vortices are emitted to the 
environment or sucked in from environment by the 
secondary (main) vortex.   

a) Law of continuity in a closed loop in 2D 
According Law 5 (11) decelerating cross vortex 

(E2D-) emits decelerating primary cross vortices in 
perpendicular direction (Figure 5b).  
- In general the primary micro vortices are derivatives 

of the main secondary macro vortices.  
- Since cross vortex objects are physical particle, they 

must fulfill the main Physical Law of continuity  cycle 
of movement matter and energy. 

- The Axiom 2 contains within itself   the question of 
the link in the opposite direction which closes the full 
circle (loop) of cross vortices in 2D (6).  

- In order to fulfill the fundamental law of continuity, 
the feedback must pass through empty space 
(feedback 2D).It contains elementary primary cross 
vortices generated and emitted by the secondary 
decelerating  cross vortex(Figure 5c) and consumed 
and sucked in by the secondary accelerating cross 
vortex (Figure 5d). This feedback is closed   through 
the  so called   “empty space”. The  feedback is  in 
inverse direction to  the direction of the main cross 
vortices. 

- Therefore, in order to satisfy this fundamental law in 
physics, apparently this space cannot be “empty”, 
as we often call it. The imaginary space is filled with 
primary cross vortices. 

- The primary cross vortices are copies of the 
secondary cross vortices but at a much smaller 
scale. 

Figure 5: System of one pair of complementary vortices

Law 7: A pair of open cross objects  forms a closed loop 
in 2D by feedback    of primary cross vortices. This pair 
conducts   energy through the real connection: (Figure 
5d -

 

Figure 5c),

 

(E2D+ -

 

E2D-)   and conducts matter 
through the back link: (Figure 5c -Figure 5d),

 

(E2D-

 

E2D+) or through the feedback 2D.

 

The reason for the emission of primary 
elementary cross vortices is the deceleration of the main 
longitudinal vortex (E2D-) (Figure 4b,

 

Figure 5c).

 

But their movement in the space between the 
two vortex objects in 2D is due to the sucking action of 
the accelerating main longitudinal vortex (E2D+) (the 
second vortex in the pair) (Figure 4c, Figure 5d).

 
 
 

b)

 

Law of continuity in a closed loop in 3D

 

In order to fulfill the fundamental law of physics 
the feedback of the main longitudinal vortices in 3D 
must close through the space (feedback 3D).

 

It contains 
elementary primary longitudinal vortices, generated and 
consumed by the main secondary longitudinal vortices. 

 

-

 

This imaginary space is filled with primary 
longitudinal vortices resembling copies of the 
secondary longitudinal vortices but at a much 
smaller scale. All longitudinal vortices (primary and 
secondary) create a new type of field that 
contributes to our knowledge of the field as a form 
of matter.
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- The real link (Figure 5d - Figure 5c) of the chain in 
3D conducts real pulsating energy (H3D+) ÷  
(H3D-). 

The back link (Figure 5c- Figure 5d)) of the 3D 
chain conducts pulsating matter as a pulsating, 
longitudinal  primary  vortices .  
- Because of that the objects of complementary pair  

include both cross and longitudinal vortices, 
connected internally with reason-result   transforma-
tions, either (Δ1) or (Δ2), they are called complex 
vortex objects. 

Definition: A complex vortex object is an object that 
contains a cross and a longitudinal vortex connected 
internally by reason-result  transformations, either (Δ1) 
or (Δ2). 

Law 8:  A pair of open complex  vortex objects  forms a 
closed loop in 3D by feedback of primary longitudinal  
vortices , so  that the objects conducts   energy through 
the real connection: (Figure 5d - Figure 5c)  and 
conducts matter through the back link: (Figure 5c -Figure 
5d) or through the feedback 3D. 
- This pair conducts energy through the real 

connection and conducts matter through the 
imaginary link, so that the primary elementary 
longitudinal vortices form the feedback link in 3D 
(Figure 5c - Figure 5d). 

- The reason for their movement in the space 
between the pair of vortex objects in 3D is the 
sucking action of the entrance of secondary 
longitudinal  funnel that has a decelerating exit 
(H3D-)  (Figure 2d),( Figure 5d). 

- The reason for generation of primary longitudinal 
vortices  

- Is the pulsating accelerated longitudinal vortex 
(H3D+). The pulsating accelerated longitudinal 
vortex(H3D+)   make  dashes in the form of  primary 
longitudinal vortices. As these longitudinal vortices 
are highly accelerated they attract, suck and form 
longitudinal packets as a micro funnels [6]. They 
move in the opposite direction as a  feedback in 3D. 

Consequence: The reason for the emission of primary 
elementary longitudinal vortices  is that the secondary 
longitudinal vortex tears in dashes by high frequency 
pulses (H3D+)(Figure 5c). 
- The real links in 2D and 3D are simple, but the 

imaginary links in 2D (feedback 2D) and 3D 
(feedback 3D) are most likely  multi ciphered. 
Feedback (2D and 3D) connects a pair of  
complementary  vortex objects (Figure 5 c, d). 

- Let us  consider the nature of the link in the opposite 
direction that closes the full circle (loop) of main 
longitudinal vortices in 3D, perpendicular to the 
circle (loop) in 2D.  

Consequence: (of continuity in two mutually perpen-
dicular closed loops in 2D and 3D).  

Two complex vortex objects are connected with mutually 
perpendicular closed loops in 2D and 3D. The closed 
loop: {Е2D(+)÷Е2D(-)} ÷  {(feedback(2D) (Figure 
5d,c).} is perpendicular to the closed loop: {H3D(-) ÷ 
H3D(+)} ÷ {(feedback (3D)}, (Figure 5c,d).    

IX. Conclusions 

a) The extension of the classical main  axiom 
The extension of the classical Maxuell’s  axiom  

led to a new Axiom1 that certifies open   or non-uniform 
vortices. As a result, the decelerated   and accelerated 
longitudinal vortices were obtained. Their acceleration 
realizes forces as  in the direction of the plain of a cross 
vortex and  as in the perpendicular direction of the plain 
(in volume) in longitudinal vortex .The  accelerating 
longitudinal vortices attract each other because of 
sucking in(out to in)  the cross  vortices. 
- So the accelerating longitudinal vortices form a pipe 

in which the fastest vortex is in the center, and the 
slowest vortex is in the periphery. Due to the 
acceleration, this tube becomes a funnel called 
Gravity Funnel The Gravity Funnel   has two ends-
one end in repulsion mode and   other end in 
suction mode. 

- The introduction of Axiom2 certifies the presence of 
complementary pairs of complex objects. Both 
objects in a pair are complex cross-longitudinal 
vortices that operate in generator mode .If one work   
in pulling mode, the other work in pushing mode. 
They describe complementary relations between the 
complex vortex objects, which include the 
gravitational impact of both types.    

b) Two tips  of electrons  
- The first type of electron (acc(e-)): when the electron 

is inside a proton-electron system(connected in the 
atom) has  accelerating cross vortex (E2D+) inward 
that generates a decelerating  longitudinal vortex     
(H3D-)   upward.  

Therefore,  an electron, bound into  an atom                
(acc (e-)) is strongly  linked to a cross component 
(E2D+)  and poorly connected along a longitudinal 
component (H3D-).   
- A second type of electron (dec (e-)): when the 

electron is  free (outside of the atom) has  
decelerating cross vortex (E2D-) inward, which 
generates an accelerating  longitudinal vortex 
upward (H3D+). When electron is free (second type 
(dec (e-)), the decelerating cross vortex (E2D-)    is 
interrupted.     

On  account  of that accelerating longitudinal 
vortex (H3D+)  shoots a fast  ingredient,  tears in 
dashes (due to pulsation) and   connects to the 
decelerating longitudinal  vortex (H3D-)  at  input of  the 
proton. 
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Therefore, the free electron (dec (e-))  is poorly  
linked in cross component (E2D-) and highly bound to 
the longitudinal component (H3D+). 

Consequence:  There is a significant difference in the 
states of a bound electron (acc (e-)) and a free electron 
(dec (e-)).  

Consequence:  Scientists measure the mass of a free 
electron (dec (e-)) with a  decelerating cross vortex (E2D-)   
inward, and can’t measure the mass of a connected 
electron (acc (e-))  with an accelerating cross vortex 
(E2D+)  inward. 

Consequence:  At the similar logic there are  two  tips of 
protons as well. Therefore there are 2 tips electrons and 
2 tips protons. Therefore there are 2 tips positrons and 2 
tips antiprotons too. 

c) Electromagnetic and Gravity field 
- If Consequence of  Law 1 generates a simple and 

single longitudinal vortex, it would  refer to the 
Electromagnetic field. 

- If the Consequence of Law 1 generates a pipe - 
wrapped vortices from accelerating longitudinal 
vortices inserted into each other, it  really generates 
accelerating  Gravity Funnel   

- If the Consequence   of Law 2  is generated by a 
pipe-wrapped vortices from decelerating longitu-
dinal vortices inserted into each other, it  refers to 
the decelerating  Gravity Funnel. 

- The new extended meaning of the term” 
Complementarity” is when the two parts are 
generating and they act anti-phase - one push and 
the other pulls. 

- The two transformations Δ1 (Law1) and Δ2 (Law2) 
are not symmetrical but rather form pairs of objects 
that complement each other in their action .So they 
form a pairs of complementary objects or they are   
mutually orthogonal.  

- The two vortices in the described above vortex pairs 
(Figure 2c - Figure 2d)    play the role of   generators 
(!) - one   push (Figure 2d), the other –pulls (Figure 
2c). Obviously in described above chain (Figure 2c - 
Figure 2d) there is not   the consumer. Therefore   
this chain has not energy losses. It is well known 
that in every Electromagnetic chain  has generator 
and one or more consumers. That's why 
Electromagnetic chain has energy losses. 

- Both transformations, Δ1 (Law1) and Δ2 (Law2), are 
not  regulated   by  external   regulator  or external   
parameters.  Therefore the processes are regulated 
only by internal laws and are not determined by 
outside parameters.                                                                

d) Description of complex design of complementary 
pairs 

- The decelerating vortex(1) is similar to a toroid. 
Vector of eccentricity   (p.F-p.O) decomposes along 

x-axis and y-axis. The x-axis is pulling him to the 
accelerating vortex(2). The y-axis rotates decelera-
ting vortex(1) around the accelerating vortex(2). 
Simultaneously  primary cross vortices(3) rotates the 
decelerating vortex(1) around  Gravity center 
p.F.(second quadrant). 

- The accelerating vortex (2) is similar to a very tight 
ball. Vector of eccentricity (p.F-p.O) is much smaller 
than that one of decelerating vortex (1). The number 
of cross coils in accelerating (2)  is much more than 
of decelerating vortex (1) and because this number 
determine much more mass of substance for 
accelerating vortex (2): m2>>m1 

- In center (green) it has an accelerating longitudinal 
vortex(4) from down to up (direction of internal 
gravity  wave). 

- In middle (red) because of resistance it has an 
decelerating longitudinal vortex that form internal 
“Back wave” (direction of external gravity wave). 
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Figure 6: Complex design of complementary pairs 

- At periphery ( light green)  because of internal cross 
vortices (5) there is  a reduction in the lengths of 
longitudinal vortices (6), corresponding to the 
decreasing development  time (t1>t2>t3>). They  
form  external “Back wave”(7) (direction of internal 
magnetic wave). 

- Longitudinal vortices (8) are invisible. They don’t 
have mass as a substance. They exist alone or in a 
package such as a pipe or funnel (9). When the 
pipe (funnel)is not active, the energy inside the 
package exists as a standing wave. When it enters 
into denser environment of primary free cross 
vortices the funnel becomes active and it acts as a 
mixer. At the center (10) it turns to right, but at 
periphery (11) it turns to left. 

e) Visibility  

i. Visible 
Particle (1) is visible as an empty toroid.It is a 

model of the  electron or one of internal planets. 
- Particle( 2)  is visible as a very tight ball. It is a 

model of proton or (the respective to one) bulk 
resonator   inside the sun. 

ii. Invisible 

- Main link in 2D is total invisible. Because of the   

thread of link form difraction to the light waves, this 
link does not reflect light waves and it is invisible. It 
is a model of so called “Black energy” 

- Feedback in 2D is invisible.Because of primary 
cross vortices emitted from decelerating particle (1) 

to accelerating particle (2) are commensurable with 
waves of light , they do not reflect the waves of light. 
They are the model of so called “Black matter”. 

- Main link in 3D is total invisible  too, because of the  
thread of link form difraction to the light waves too. 

- Feedback in 3D is invisible too . Because of primary 
longitudinal  vortices emitted from  accelerating 
longitudinal funnel (4) of  decelerating particle (1) to 
the decelerating funnel (10) of accelerating particle 
(2) are proportional to diameter  with waves of light , 
they do not reflect the waves of light. 

iii. Conclusion 
We see that there are many more invisible 

objects (95%) and very few actually (only two) visible 
objects (5%).                                                                    

f) Model of  Fractal structures 
- The complementary pairs   of elementary particles: 

decc(e-), p+. It shows the model of (free electron) -
proton  link or the model of Earth-Sun  link.  

- The complementary pairs of elementary particles:  
acc(e-), p+. It shows the model of (bound electron)-
proton link  or it shows the model of Venus-Sun  link. 

- The complementary pairs   of elementary particles:  
e+, p-. It shows  the model of positron-antiproton.                                                                                                  

g) Some  explanation of  view and work  of cross vortex 
objects  

- The acceleration (positive or negative) is the reason 
for the eccentricity of the cross vortex objects 
(Axiom1, Law 1), (Figure 1b).  
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- Two complementary pairs work counter-phase as 
generators(Axiom 2, Law 1, Law 2) (Figure 2c). 

- The center of Gravity(p.F)   is in different quadrants : 
in first quadrant is center in accelerating cross 
vortex (2), but in second- is center in decelerating 
cross vortex (1)(Law 5, Law 6),   (Figure 6). 

h) Some  explanation of  particle charge  as   direction 
and  size of the acceleration 

- The direction (inward or outward)of  cross vortex  
determines the charge (negative or positive) of cross 
objects. When direction is from out to in  (1) - the” 
charge” is negative(E2D- )). When direction is from in 
to out (2) - the” charge” is positive (E2D+)(Figure 6). 

- The stationary mode describes creation of objects, 
but pulsating mode  explains their work in time  and 
pulsating and transmitting transverse waves at the 
speed of light.         

- It explains the cause for mass increasing of an 
elementary particle, described in Theory of Relativity 
of Einstein and confirmed by the experiment.  For 
example an electron that moves at the speed of 
light, increases its mass (Law5, Law 6). The reason 
is in structure  of electron  as an vortex from outside 
to inside(1, Figure 6). When electron is not 
connected to the proton, it is in free form. The cross 
vortex  of electron  sucks inward  the free primary 
vortices. The higher the speed - the more primary 
vortices are sucked in and are glued to the electron. 

i) Some explanation of  longitudinal vortex 
- Explanation why according to the Law 6, a  

longitudinal vortex, because of  maximum velocity 
and minimum amplitude, is moving in minimum 
time. But a longitudinal vortex, because of   
minimum velocity and maximum amplitude, is 
moving in maximum time. 

- Explanation why accelerating  longitudinal vortices, 
because of suck in the cross vortices  outside-  
inward,  are attracted each other and form Gravity 
Funnel.   

- In Gravity Funnel distance(S) along the accelerating 
spiral is inverse proportional to the velocity(V). In 
Electromagnetic Field the distance(S) is right 
proportional to the velocity (V)[3]. 

j) Some explanation of Gravity field 
Gravity field participates in a stationary structure 

in the tube (at the entrance or at the exit) of Gravity 
funnel that  generates the cross part of object. Gravity 
field participates and in a pulsating structure as a wrap 
around the object. 
- Gravity funnel consists by  accelerating  longitudinal 

vortices inserted one in another. It has one push 
end  and one pull end. It attracts in both directions - 
along the axis of the funnel and perpendicular to the 
axis. The Gravity funnel has an accelerating central 
axis and decelerating periphery (due to the 

resistance on border surface) (Law 1, Law 2 and 
Consequences). Then It returns back and envelops 
the cross object. 

- In the pulsating mode, the cross vortex of object is 
stretched and collapsed and the longitudinal funnel 
is extended and shortened. Thus, a gravitational 
pulsating envelope is generated around the object 
and so on. 
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  Abstract-
 

It is accepted that three-dimensional physical space is a hypersurface with a 
Riemannian metric in four-dimensional space. The metric tensor of this three-dimensional space 
is defined by Einstein's equations. Another coordinate of four-dimensional space is time. In this 
space, the equations of the world line of a

 
particle with a mass

 
m

 
are defined under certain initial 

conditions: the starting point of the space and the vector of the particle's initial velocity. This 
approach removes all the problems and contradictions noted in the monograph [1], and the 
resulting equations adequately describe, for example, the curvilinear motion of planets without 
energy change.
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I.

 

Introduction

 

 

 

 
II.

 

Geometry

 

of Space (3 + 1)

 

The tasks of GR mechanics can be divided into

 

several levels: the cosmos as a whole, a galaxy, a binary 
star, and the last one is a point particle in a gravitational 
field, the scale of which is much larger than the size of 
the particle, and the particle's own field is much weaker 
than the external one. So you can consider a planet in 
the field of a star and a small body in the field of a 
planet. At each level, it can be assumed that the 
gravitational field is created by an object of a higher 
level and it can be considered stationary in those 
periods of time that are considered. Particle kinematics ˗

 

the simplest problem of mechanics ˗

 

describes the 
inertial world line of a point particle in the absence of 
any external force. For this, the differential geometry of 

the four-dimensional space-time is used, which takes 
into account the difference in the properties of time and 
space. The main features of this type of space follow 
from the formulation of the physical problem [1], but 
then the geometry is constructed purely mathematically. 
Consider the four-dimensional Euclidean space as the 
initial concept for describing the physical space-time. In 
some coordinate system, given by the starting point and 
four non-collinear axes, each point in space 
corresponds to four numbers ( )0 1 2 3, , ,x x x x  that are 

the coordinates of this point. To use the apparatus of 
differential geometry, it is necessary to pass to 
curvilinear coordinates. To do this, we introduce four 
linearly independent continuous differentiable functions

( )0 1 2 3, , , .i
ix f x x x x′ =

 
This coordinate transformation 

must be reversible and differentiable. At each point M of 
space, four coordinate lines intersect. They are 
determined by a change in one of the coordinates with 
fixed values of the other three corresponding to the point 
M. The tangents to these lines are linearly independent 
and form a local frame. Any vector drawn from the point 
M can be decomposed with respect to this frame. Now 
the same Euclidean space is described in curvilinear 
coordinates. The transition to curvilinear coordinates is 
unambiguous and reversible. This is due to the fact that 
the Euclidean space is affine. In addition, in the 
geometry of the physical space-time, three spatial 
coordinates must be equivalent, and the time coordinate 
must differ in special properties. Therefore, we will call 
such a space not four-dimensional, but the space             
(3 + 1). Special Theory of Relativity (SR) is not 
described in four-dimensional Euclidean space, but in 
(3+1) Minkowski space, which is called “index one 
pseudo-Euclidean space”. In this space, the time 
coordinate is a purely imaginary number. This made it 
possible to simply describe all the differences between 
the mechanics of the SR and classical mechanics. But 
with such a choice of one of the coordinate axes, the 
transition to curvilinear coordinates described above 
would lead to the fact that all coordinates ix′  become 
complex numbers and the selection of the time 
coordinate disappears. 

The properties of the space (3+1) can be 
described by the properties of the metric tensor of this 
space. This possibility has long been used in describing 
the kinematics of the GR, but in well-known monographs 
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is a hypersurface with a Riemannian metric in four-dimensional 
space. The metric tensor of this three-dimensional space is 
defined by Einstein's equations. Another coordinate of four-
dimensional space is time. In this space, the equations of the 
world line of a particle with a mass m are defined under 
certain initial conditions: the starting point of the space and the 
vector of the particle's initial velocity. This approach removes 
all the problems and contradictions noted in the monograph 
[1], and the resulting equations adequately describe, for 
example, the curvilinear motion of planets without energy 
change.
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espite its long history and the work of 
outstanding physicists, the general theory of 
relativity still contains a number of fundamental 

contradictions and unresolved issues. Attention is drawn 
to them in the monograph [1] in the chapters on the 
General Theory of Relativity (GR), which "is perhaps the 
most beautiful of all existing physical theories." In this 
work, we will show that all these problems are removed 
if, from the very beginning, changes are made to the 
mathematical definition of the properties of space, in 
which the GRelativity is described. As a sign that this is 
not a four-dimensional space, all of whose axes are 
mathematically the same, let's call it "space (3 + 1)".

D



on this theory, the description of the properties of the 
metric tensor is not presented systematically. 

A multidimensional space is called metric if the 
scalar product of vectors ( ) i k

ikG A B⋅ =A B is defined in 
it. Here ,А В  are the vectors plotted from one point in 
space, ,i kA B −  their components in the local frame of 
this point, ikG −

 
are the components of the symmetric 

tensor. (Hereinafter, the usual rule of summation over 
repeated indices is adopted. Indexes denoted in Latin 
letters take the values 0, 1, 2,

 
3; indexes denoted in 

Greek letters take the values 1, 2, 3).
 
The metric tensor

G is a rank 4
 
symmetric non-singular matrix whose 

components generally depend on the coordinates. Like 
any real symmetric non-singular matrix, the metric 
tensor at each point in space can be reduced to a 
diagonal form, that is, there is such a real non-singular 
matrix D

 

that the matrix 1− ⋅ ⋅ =D G D G

 

is 
diagonal (this is indicated by a bar over the matrix

 character). If the components of the metric tensor 
depend on the coordinates, then its diagonal 
components also depend on the coordinates.

 The matrix can also be reduced to a diagonal 
form by introducing a rectilinear orthogonal coordinate 
system at the selected point, which is called Galilean. 
Such a transformation reveals properties that are 
important for what follows. At the origin, located at a 
chosen point in space, generally speaking, 
inhomogeneous, the metric tensor will be exactly 
diagonal, as in the case of an algebraic transformation 
of the matrix

 

but for small deviations from the origin, the 
off-diagonal components will be of the second order of 
smallness in deviations. If the space is Euclidean, then 
the metric tensor does not depend on the coordinates 
and can be reduced to a diagonal form by introducing 
Galilean coordinates throughout the space.

 The matrix D

 

or orientation
 

of the Galilean 
coordinates frame can be chosen in an infinite number 
of ways.

 

In this case, the metric tensor of the space 
(3+1) SR

 

always has the form

 

{see [1] formula (6.5)}:

 

                      

0

1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 1

−
=

−
−

G .                 (2.1)
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Further we will denote the metric tensor G
and its components ijg . 

Let us describe the difference in the physical 
meaning of the zero row and the remaining three rows of 
the metric tensor matrix. The theory should describe not 
the trajectory of a particle in three-dimensional space, 

but the world line in four-dimensional space-time (3+1).  
General view of the world line:   

             ( ) ( ) ( ){ }0 1 2 3, , , .s x ct x t x t x t=         (2.2)                          

Here t − time, a continuously changing 
parameter 0dt > , 0x − a coordinate proportional to 
time with the coefficient с − of the electromagnetic 
wave velocity in vacuum, the remaining variables ( )x tα

are coordinates of a point in a certain system of 
curvilinear coordinates in a curved three-dimensional 
space.

The metric tensor of a homogeneous space 
(3+1) in Galilean coordinates 0G is defined by the 
equality 

                        
( )02 1 .ij ij iδ δ= −g

                      
(2.3)

Let us establish the rule that if the matrix is 
diagonal, then the rows whose diagonal element is 
positive are located in the upper part of the matrix. This 
rule was introduced in the monograph [1] and is called 
the signature. In the described case, the diagonal 
element is positive in the top row, and are negative in 
the remaining rows. This defines an important property 
of the space: a sequence of signs in an invariant 
quadratic form that describe the curve arc differential:

( ) ( ) ( ) ( )2 2 2 22 0 1 2 3ds dx dx dx dx= − − − . (2.4)                             

The main axiom of the GR: in a gravitational 
field, it is possible to bring the metric tensor to a 
diagonal form only locally at each point in space. This 
geometry is called Riemannian geometry. The 
fundamental  Einstein equation relates the curvature of 
space to the distribution and movement of mass in 
space. We consider a stationary gravitational field. 
Therefore, the energy-momentum tensor does not 
depend on time, and the zero value of the indices does 
not make sense. The geometry of three-dimensional 
space is determined by the Einstein equations, in which 
the indices take only the values 1, 2, 3.

                      
4

1 8 .
2

kR
cαβ αβ αβ
π

− =R g T           (2.5)                               

Here the constant k is the gravitational 
constant, αβT are components of the energy-
momentum tensor of the mass that creates the 
gravitational field, the Ricci tensor R and its 
convolution R (scalar curvature) are expressed in terms 
of the metric tensor of three-dimensional space and its 
derivatives with respect to coordinates. If the space is 
flat, then the Ricci tensor is identically equal to zero. 
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2 2 2
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2 2 2
11 22 33 11 23 22 13 33 21 12 23 31

                                        
    0

     ,   .

            2

y ay by c

a b

c

− + − =

 = + + = + + − − − 

 = − + + + 

g g g g g g g g g g g g

g g g g g g g g g g g g
             

(2.8)

 

If there are two or three such roots, then one 
can choose a single value based on physical 
considerations. For example, if space should tend to 
flatten as it moves away from a certain point or area, 
then the function ( )g r

 
should tend to unity. The 

function ( )g r   must be positive. The equation 

( ) 0g =r   defines a surface in space separating the 
accessible ( ) 0g >r   and inaccessible ( ) 0g <r   
regions of space, and the inaccessible region must be 
limited if the mass that creates the energy-momentum 
tensor that determines the gravitational field in Einstein's 
equations occupies some limited volume. For example, 

  

 

Let ( ) ( )00 .g=r rg

 

Let us emphasize that this 
condition is necessary for the cell matrix to be 
proportional to the metric tensor (2.3). Then formula 
(2.6) can be represented as:
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in the case of spherical symmetry the function ( )g r
must be proportional to ( )0r r r− , where 0r is the 
radius of the Schwarzschild sphere.

Then, obviously, the energy-momentum tensor is also 
equal to zero. The converse is also true: if the energy-
momentum tensor is identically equal to zero, then the 
space is flat, i.e., Euclidean.

Einstein's equations define the matrix of the 
metric tensor of the three-dimensional Riemannian 

space ( )µν rg , components of this matrix are 

functions of the point at which the metric is defined. The 
metric space tensor (3+1) can be represented by a 
cellular matrix

                   

( )
( )

00 0

0

0
.

0
α

α µν

≡
=

≡

r

r

g g
G

g g
        (2.6)

This matrix must be cell-diagonal. This means 
that three-dimensional space is a hypersurface in four-
dimensional space on which a Riemannian metric is 
defined. 

This definition of the metric tensor in (3+1) 
space is the main new mathematical proposition in this 
paper. Further, we will show that if it is accepted, the 
entire further theory of the motion of a particle in a 
gravitational field is built logically sequentially. All the 
problems noted but not resolved in the monograph [1] 
disappear, and the limiting transition to the special 
theory of relativity becomes clear. In [1] the metric 
tensor of three-dimensional space was also introduced, 
but it was obtained as a result of a thought experiment, 
which is incorrect for geometry. As a result the formula 
expressing its components in terms of the components 
of the metric tensor of the four-dimensional space is 
incorrect. The identity 0 0α ≡g means that all 

components in this row and column, except for the 
diagonal one, are equal to zero; ( )00 = rg g is a scalar 
function of spatial coordinates. The coordinate r is a 
three-dimensional space vector; in contrast to 4-vectors, 
we will denote them by small letters.

Let's move on to Galilean coordinates at a fixed 
spatial point r and reduce to diagonal form the matrix

( )rG . To reduce to diagonal form a cell matrix of the 
fourth rank, it is necessary to reduce to diagonal form 
only the matrix of the third rank ( )µν rg . The metric 
tensor of three-dimensional space defines by Einstein's 
equation (2.5) for three-dimensional space. This is a 
matrix of the third rank with components αβg . The 
characteristic equation of such a matrix is the equation 
of the third degree.  Therefore, it has one, two or three 
real roots. The components of the metric tensor ( )µν rg

reduced to a diagonal form in Galilean coordinates must 
be equal to each other. The metric tensor of a three-
dimensional space, reduced to a diagonal form at a 
point r , should have the form:

       

( ) ( )
1 0 0

0 1 0 ,
0 0 1

gµν

−
= −

−
r rg         (2.7)

                                

where ( )g r   is a real function of spatial coordinates. 
That is the real root of the cubic characteristic equation 
of the matrix ( )µν rg : 



                                      

( ) ( ) ( )
00

00

1 00
.

00 SS

g
g

g
αα

αα

≡≡
= ≡

≡≡
r

r
r

gg
G

g Gg G
                          (2.9) 

Total metric space tensor (3+1) in Galilean 
coordinates at each point :r  

             

( )

1 0 0 0
0 1 0 0

.
0 0 1 0
0 0 0 1

g
−

=
−

−

rG

      

(2.10)
 

We will not present differential geometry. It is 
described in sufficient detail in the monograph [1]: §83, 

§85, §86. We give only some definitions and formulas 
necessary for further presentation.

 

The space (3+1) is a special case of a four-
dimensional space with a metric tensor defined by us. 
Therefore, general concepts and formulas can be used, 
taking into account formula (2.9). The curve in the space 
(3+1) is generally given in the form 

( ) ( ) ( )0 1 2 3, , ,s x ct x t x t x t =  . The tangent vector 

to this curve U   is defined by the equations (see                        
[1, §7]): 
 

               

( ) ( ) ( )2 2 2 22 1 2 3 2

20

2 22 2

       1 ;  ;

1;  ,  ,   1
1 1

i i

dxds dt c v v v cdt c v
dt

dt vU dx ds U c U
ds c c c

α
α

α
α

= − + + = − =

= = = = =
− −

v

U
v v

.                

 

(2.11)

 

The general definition of a geodesic line is a line 
whose tangents are parallel at any point. In addition, the 
length of the tangent segment, given at one, arbitrarily 
chosen point, is preserved in the Riemannian space. 
Through any point in space in any direction it is possible 
to draw a geodesic and only one. In different sources, 
you can find different definitions of the equations of a 
geodesic line. Usually they are represented as the 
equality to zero of the sum of the derivative of the 
corresponding component of the vector U

 

along the 
length of the arc and the term proportional to the 
connection coefficient, which is determined by a linear 
combination of the derivatives of the metric tensor with 
respect to the coordinates.

 

For our purposes, it is more convenient to use 
the form of differential equations of a geodesic line 
presented in the monograph [2]:

 

                  

 1 0.
2

k li kl
i

dU g U U
ds x

∂
− =

∂              
(2.12)

 

Since we know the diagonal form of the matrix 
in this equality, using this, we get:

 

             

( ) ( )2 .i
i i

g gdU
ds x x

∂ ∂
= =

∂ ∂
r r

U
           

(2.13)

 

 

III.

 

Kinematics

 

and

 

Dynamics of a 
Particle

 

in Space (3+1)

 

The main task of mechanics in the macrocosm 
is to determine the world lines of particles in various 
conditions. In pseudo-Euclidean space, in the absence 
of forces, it is always a straight line, determined by the 
initial conditions: the starting point and the velocity 
vector. This is formulated in Newton's first law -

 

the law 
of inertia: "A particle maintains a state of rest or uniform, 
rectilinear motion until an external force acts on it." In the 
Riemannian space in this law, only the words "... 
uniform, rectilinear ..." should be replaced by "... 
movement at a constant speed." In Euclidean space, 
these expressions are equivalent, the velocity vector can 
be moved along a straight line. In a Riemannian space, 
the parallel translation of a tangent vector from a certain 
starting point occurs along a geodesic line.

 

Let us pass in equations (2.13) from geometric 
quantities to physical ones, that is, observable, 
measurable and having dimensions. This is a system of 
four equations that differ only in the index value. But in 
the space (3 + 1), the equation for the time axis ( 0i = ) 
has some differences due to the fact that the function 

( )( )g tr

 

depends on time only through the dependence 
of coordinates on time, i.e. due to the motion of the 
particle. Then we get:
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(3.1)

 

On the right side of the equalities, we pass to 
differentiation with respect to time using formulas (2.11). 

We obtain equations expressed in terms of coordinates 
and time: 

 

                
           

( ) ( )

0
2 2

2 2 2 2

2

1 a)                 0

1 b)    .     
1 1

 c)                0,    ,   

dU d g v
ds dt x cc

dU d v dv g
ds dt dt xc c c c

mcgd dp
dt c dt x

α

α

α α α

α

α

α

  ∂
= = =  ∂− 

  ∂
 = = = −
  ∂− − 

  ∂
  = = −
  ∂ 

v

v v

vE

                  

(3.2)
 

Here, as in formulas (2.11), v dx dtα α= ˗  
spatial velocity, ( )2vE  is a kinetic

 
energy. If we multiply 

the equations by тс, where т is the mass of the particle, 
then the function ( )mcg r  plays the role of a potential. 
Then it follows from equations a) and b) that in three-
dimensional space the gravitational force is 
perpendicular to the velocity. Therefore, this potential 
affects the form of the trajectory, but does not change 
the velocity modulus, that is, the kinetic energy. This is a 
well-known natural phenomenon: under the influence of 
gravity, planets move in closed orbits without changing 
their kinetic energy. In our theory, this happened due to 
the fact that it was accepted ( ) ( )00 .g=r rg  

Equations expressed in terms of impulses are 
written in line c). As is known (see [1]), kinetic energy 
can be expressed in terms of spatial impulses and rest 
energy. This function is called the Hamiltonian function 

2 2 2c m c= + pH  
and the equation for the zero 

momentum component is:
 

                                    

0d
dt

=H  
.                         (3.3)

 

This is the law of conservation of energy in a 
gravitational field. The remaining three equations 
describe Newton's second law: acceleration is 
proportional to the acting force. 

The monograph [3] formulates the rules for 
projecting a Riemannian space onto a flat one. With this 
transformation, the geodesic line becomes a straight 

line. This is obvious, since the defining property of a
 

geodesic is the constancy of direction. Then the 
opposite is also possible: the transformation of a 
straight line into a geodesic. These transformations 
open up the possibility of transition to another frame of 
reference through Lorentz transformations.

 

 

IV.
 

Conclusion
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In the monograph [1] in the footnote to § 85: “It 
can be shown that by a suitable choice of the 
coordinate system it is possible to achieve the vanishing 
of all connection coefficients not only at one point, but 
also throughout the given world line.” (The proof of this 
statement can be found in P. K. Rashevsky's book 
"Riemannian Geometry and Tensor Analysis". Nauka, 
(1964), §91.)". The solution of the above specific 
problem is a special case of the theorem proved in the 
monograph [3], therefore, using this theorem, one can 
consider the problem of the combined action of 
gravitational and electromagnetic fields.

The equations of motion of a particle in a 
gravitational field are obtained by sequentially taking 
into account the position that the physical four-
dimensional space is a distinguished time axis and a 
three-dimensional hypersurface, the metric tensor of 
which is determined by the Einstein equations. This 
approach removes all the problems and contradictions 
noted in the monograph [1], and the resulting equations 
adequately describe, for example, the curvilinear motion 
of planets without energy loss.

( ) ( )

( ) ( )

2 2 200

2 2 20

3

       3

U g v g v g v g vU U U
d

dU g g g gU U U
ds x x x x

α α α α
µ

α α α α

µα
α α α α

∂ ∂ ∂ ∂
= − = =
∂ ∂ ∂ ∂

∂ ∂ ∂ ∂
= − + = − = −

∂ ∂ ∂ ∂

s x c x c x c x c
d
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Tian-Quan Yun 

 
 

Abstract-

 

The Earth is isolate on its orbit motion around the 
Sun. The thermal radiation on Earth determines climate 
warmer or colder. By Kirchhoff’s law, the thermal radian on 
Earth must be in an equilibrium state. Which equivalents to an 
optimum problem. This paper establishes an equilibrium 
equation of thermal radiation of Earth, transmits it to an 
optimum problem, and proves that the equilibrium of thermal 
radiation of Earth is an indifferent equilibrium, neither stable, 
nor un-stable, based on the Stefan-

 

Boltzmann law and the 
emissivity formula. The result means that the climate neither 
getting warmer and warmer, nor getting colder and colder.

 

Keywords:

 

thermal radiation, kirchhoff’s law. stefan-
boltzmann law, plank’s law, optimization theory.

 

I.

 

Introduction

 

limate change is one of the focus topics in the 
world[1].

 

On the one hand, NASA scientists 
(NASA 2009)[2] found that fast-flowing Glaciers 

and thin Greenland and Antarctic ice sheets are 
accelerating. Which shows that the earth is being 
warming. On the other hand, cold wave, heavy snowfall, 
freeing temperature, with new-record sweeping Europe, 
North America, and East Asia have been reported in 
srtcles[3,4], news reports[5]. These reports query the 
earth warming.

 

Which one is correct? Or both are in-correct/correct?

 

What is the criterion for judging the climate of Earth to be 
warmer or colder?

  

II.

 

The Criterion for Judging the 
Climate

 

of

 

Earth to be Warmer or 
Colder

 

Here, the “(Average) Earth’s radian temperature 
T” is used as the criterion for judging the climate to be 
warmer or colder, based on reflecting the global factors 
of Earth’s climate. It differs from that criteria based on 
local factors, such as local Glaciers, local temperature, 
local snowfall, etc. Where T is unknown, to be 
determined by the thermal radian equilibrium equation 
of Earth.

 
 
 
 

III. Energy Exchanging of Earth 

The Earth is isolate on its orbit motion around 
the Sun. The energy exchanging of Earth through 
Thermal radiation. The thermal radiation on Earth 
determines climate warmer or colder. 

A body emits radiation at a given temperature 
and frequency exactly as well as absorbs the same 
radiation. This was proved by Kirchhoff. 

By Kirchhoff’s law[6], the absorption of thermal 
radiation on Earth is equal to its emission. That means 
that the thermal radiation on Earth must be in an 
equilibrium state. 

IV. The Study on Thermal Equilibrium is 
Transferred to the Study of Optimum 

Problem 

The study on equilibrium state in mechanics 
often take placed to the study of some Principles, e.g., 
the Generalized Principles of Variation was used to 
mechanics [7]; the Principle of Minimum Potential 
Energy [8] was used to study static mantle density 
distribution, etc. Here, the study on the thermal radiation 
equilibrium of Earth is transferred to the study of an 
optimum problem. 

V. Construction the Thermal Radian 
Equilibrium Equation of Earth   

                   T = F(T) = (min/max)Tp(T).                    (1) 

a) By Plank’s law[9], the emissivity ε is the function of 
(λ, T),  

                        ε = ε(λ, T) = 2hc2

λ5
1

e(hc /λkT )−1
,                  (2) 

Where λ=electromagnetic wavelenght,  
h=Plank's constant,  
c=speed of light,  
k=Boltzmann' sconstant,  
T=temperature of the radiator. 
For total wavelengths, improper integrating of (2) from 0 
to infinity of   radiation, we have 

                   ε(Σλ, T) = ∫ ε(λ, T)dλ = ε(T)∞
0 ,             (3) 

Where the emissivity is the function only of T. 
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b) The Stefan-Boltzmann Law (S-B law) 
There are many articles introducing S-B law[10], 

etc. The S-B law, formulated by J. Stefan (1879) based 
on experiment and derived by L. Boltzmann (1884) 
based on thermal dynamic. It states that the total radiant 
heat power emitted from a surface is proportional to the 
fourth power of its absolute temperature. 
The S-B law gives: 

                                    p = σεT4,                                  (4) 

Where p=p(T)=the net radiant power per unit surface 
area of radiator.  
σ=Stefan's constant, σ = 5.6703 × 10−8,watt/m2K4, 
K=absolute temperature,  
T= temperature of radiator, 
ε = ε(T)=emissivity. 

c) Construction the thermal radian equilibrium equation 
of Earth 𝑇𝑇 = 𝐹𝐹(𝑇𝑇) = (𝑚𝑚𝑚𝑚𝑚𝑚/𝑚𝑚𝑚𝑚𝑚𝑚)𝑇𝑇𝑝𝑝(𝑇𝑇). 

Let p=p(T) be an object functional of an 
optimum (min or max), then, the variation problem 
becomes: 

                        F = F(T) = (min/max)T p(T),                   (5) 

Where F = F[SB(T), ε(T)] = F(T) is a functional. SB is 
the S-B law. Satisfying (4) 

d) The necessary condition of the thermal radiation of 
Earth laying on an equilibrium state 

The thermal radiation laying on equilibrium, by (6), it 
must be: 

               dF
dT

= σ �dε
dT

T4 + ε dT4

dT
� = 0,        (6) 

(6) is the necessary condition of an equilibrium state. 
The point at equilibrium is called a stationary point. 
(6) is expressed: 

                          dε
ε

= − dT4

T4 ,                                (7) 

Integrating both sides of (7), we have 

   ∫ dε
ε

= lnε = −∫ dT 4

T4 − lnC = −lnC (T)4 = lnC(T)−4,  (8) 

                               ε = ε(T) = C(T)−4,                         (9) 

Where the integral constant C can be determined by the 
known condition between ε and T, that is: ε=1 (black 
body), T=0°K (black body), then, C=1 Then, we have 

                          0 ≤ ε = (T)−4 ≤ 1,                            (10) 

(10) is called “emissivity formula”. 

Substituting (10) and (4) into (5), we have: 

                             F(T) = σ = constant,                     (11) 

That means operator F maps T into a constant. 
Or, F independents to temperature T. That is already 
shown in (6), the necessary condition of the thermal 
radiation of Earth laying on an equilibrium state. 
e) The sufficient condition of the thermal radiation 

equilibrium of Earth to be an extreme point 
According to optimization theory[11]，the 

sufficient condition of an equilibrium state reaching to its 
extreme point depends on the sign of its higher order 
derivatives. By(4) and (10), we have 

                            
dε
dT

= −4T−5,                       (12) 

                                  
d2ε
dT 2 = 20T−6,                          (13) 

By (4), we have 

                  
d2F
dT 2 = σ �dε2

dT
T4 + 2 dε

dT
(4T3) + 12εT2�,          (14) 

Substituting (10), (12), (13) into (14), we have 

                     
d2F
dT 2 = σT−2[20 − 32 + 12] = 0,                 (15) 

Similarly, we have  

                                  
dn F
dT n = 0,  (n = 1,2, …∞)                  (16) 

According to the third rule (p. 232 of [11]), (16) 
shows that no extreme point exists. The equilibrium is an 
indifferent equilibrium, neither stable, nor um-stable. The 
indifferent equilibrium holds for arbitrary temperature T. 

VI. Discussion 
Q=question, A=answer,  
Q1: There are many factors, influent climate of Earth, 
such as: Forest fire, heat energy emitted from inside of 
the Earth via earthquake [12- 16], and volcano, and 
human activity caused density of CO2 increasing, etc. 
Do these factors causing the Earth’s radian temperature 
T going up? 
A1: Do not worry about hat. If the emissivity ε 
changingand causing T increasing, then, by the S-B law, 
more heat energy. With four power shall emitted to the 
space and keeps T unchanged. 
Q2: You works on relating problem ? 
A2: 1, On Atmosphere, Book [17]. and papers                       
[18 – 22,25]. 
2, On Earthquake [12]. 
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Features: Earthquake and Earth self-rotation are two 
problems, it is linked by conservation law of energy.  

Highlights:  

• Energy release of Earthquake proportions to square 
of velocity of Earth rotation;  

• Earthquake happens in pulse-mode, the releasing 
energy storages in fasten rotation of Earth. Once the 
velocity of rotation of Earth returned to normal, the 
storage energy transfers to kinetic energy and 
disaster happening. People should get out from 
dangerous zone before the rotating velocity returned 
to normal.  

   3, On Earth Science[8 23 24],  
Highlight of series studies on “static mantle 

density distribution 1, equation, 2, solution, 3, 
application”:  
• Why the Tibet-Qinghai high-land rising up? Why 

earthquakes happen frequently at the belt (about 
35°of south & north latitudes)? The study of three 
papers found that the static mantle density 
distributes in “X-types”, where the un-continuity of 
masses locates at the turning point of “X” (about 
35°of south & north latitudes). Earthquakes happen 
frequently at this belt and the Tibet-Qinghai high-
land raising up can be viewed as supporting to the 
study.  

VII. Conclusion 

The thermal radian equilibrium equation of Earth 
is an indifferent equilibrium, neither stable, nor un-stable. 
Any temperature T satisfies the necessary condition, 
while does not satisfy the sufficient condition of an 
extreme point. Therefore, It has no unit solution T. 

Data Availability Statement: all data are cited from open 
publications. 
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Abstract-

 

Radiative cooling is the phenomenon responsible for 
dew formation on plants.

 

Harvesting humidity from the air has 
two different pathways:

 

fog and dew, but harvesting dew have 
not been sufficiently exploited. In this paper, we describe the 
resources for radiative cooling as well as lawsonite mineral for 
exploiting this natural phenomenon. Further, this paper 
describes the development of dew harvesting systems for use 
in the semi-arid mirleftsouth Morocco. Numerical simulations 
using the energy balance equation were performed. 
Harvesting dew can be used as a renewable complementary 
source of water both for drinking and agriculture in specific 
arid or semi-

 

arid areas. In order to form global estimates of 
dew collection potential via a dew formation model, we 
combined meteorological parameters with radiative properties 
of a specific collector sheet (natural lawsonite, 
CaAl2Si2O7(OH)2•H2Odeposited

 

on glass) to enhance the dew 
yield. The daily yields show that significant amounts of dew 
water can be collected. 

 

Keywords:

 

condensation, radiative cooling, lawsonite, 
harvesting dew, dew yield.

 

I.

 

Introduction

 

ince1905, scientists has tried to collect dew to 
obtain water, using the so-called 
Ziboldcondensers

 

[1-3]. Recently, many studies 
concerning natural condensation of water vapor are 
oriented towards agriculture (plants and animals), the 
source of drinking water and the study of the soil 
cooling[4-8].Dew is a type of precipitation

 

where water 
molecules droplets form on the ground, which is usually 
not explicitly considered in hydrologic cycle, because 
the amounts are small.

 

However, in semiarid and arid 
regions harvesting dew can reach or even exceed

 

all 
other forms of precipitation for extended periods or 
indeed a whole year.

 

Water scarcity well becomes 
especially severe in many countries of Africa (South 
Morocco, Senegal, Mali, etc). One possible solution lies 
in alternative water sources, such as nocturnal radiative 
cooling.

 

Dew formation is the result of nocturnal 
radiation. Practically, Dew is a natural phenomenon that 
occurs under particular meteorological conditions and 
on a dew plate condenser

 

with high radiative cooling 
properties

 

specially designed for this purpose. Dew 
forms when the temperature of a surface (collector sheet 

or dew condenser) cools below the dew point 
temperature (Td) of the surrounding air so that water 
vapor contained in this air condenses on the collector 
sheets. The cooling effect of a collector sheet is caused 
by a radiation loss. The importance of water vapor as a 
reservoir of heat can be seen by comparing the daily 
temperature ranges of a semi-arid environment to that of 
a humid area. Semi-arid and humid environments may 
heat up in the same manner during the day but, due to 
the relative absence of water molecules and dioxide the 
carbon to absorb and hold the heat energy, the semi-
arid region cools down much more at night than the 
humid region. How much it cools down depends on the 
meteorological data. 

We attempt to create an efficient and cheap 
dew plate condenser has not yet been exploited. In this 
modeling study we focus on the harvesting dew onto 
lawsonite radiant mineral as a dew condenser, and 
investigate the potential for its collection. The planar 
dew condenser was set at an angle of 30° with respect 
to horizontal. Numerical simulations using the energy 
balance equation to identify the meteorological factors 
which determine the degree of cooling, and to assess 
their effect on harvesting dew were performed. These 
meteorological parameters were found to be ambient 
temperature (Tamb), cloud cover (N), wind speed (Vw), 
soil heat flux (G), and relative humidity (Hr). The 
temperature of the collector sheets (Ts) dew forms on is 
also important. The impact of water vapor on soil is 
important in arid or semi-arid environments. 

a)
 

Sample description and characterization
 

Lawsonite,CaAl2Si2O7(OH)2•H2O),is one of the 
key mineral used as an indicator of  high-P and low-Z 
metamorphic environments like blueschists-facies 
metabasalts and metagreywackes[9-10].

 
Lawsonite can 

occur as isolated needle-like crystals, aggregates 
displaying a radiating pattern, or as tabular crystals.

 
The 

structure, which contains both discretehydroxyl groups 
(OH) and H2O molecule, was first solved by Wickman 
[11].In addition to Si2O7

 
groups, lawsonite contain also 

the SiO4

 
unit.

 
At ambient conditions, lawsonite is 

orthorhombic with space group 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶
 
𝐷𝐷2ℎ

16  
and the 

following designation of crystallographic axes has been 
adopted: a = 8.795 Å, b = 5.847 Å, c =13.142 Å. The 
structure consists of chains of edge

 
sharing Al-O 

octahedra and which are linked by Si2O7 groups.
 
The 

non-centred primitive unit cell (spectroscopic cell) is half 
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as large and contains 38 atoms; hence, there are a total 
of 114 vibration modes at the centre of the Brillouin 
zone[12-13].A knowledge of atomic positions and 

symmetries leads to the following irreduciblere 
presentation of the 114 modes: 

Γ𝑅𝑅𝑅𝑅 = 16𝐴𝐴𝑔𝑔 + 11𝐵𝐵1𝑔𝑔 + 16𝐵𝐵2𝑔𝑔 + 8𝐵𝐵3𝑔𝑔  ( 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = 51 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚) + 11𝐴𝐴𝑢𝑢(𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖) 

                  +18𝐵𝐵1𝑢𝑢 + 13𝐵𝐵2𝑢𝑢 + 18𝐵𝐵3𝑢𝑢  (𝐼𝐼𝐼𝐼 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 = 49  𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚)+1𝐵𝐵1𝑢𝑢 + 1𝐵𝐵2𝑢𝑢 + 1𝐵𝐵3𝑢𝑢  (𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎)                                   (1) 

It is assumed that the Si2O7polyhedra, OH and 
H2O groups are preserved as distinct structural units. 

The site symmetry of both Si2O7
 and water molecules 

H2O within lawsonite is mm (C2v) and that of hydroxyl 
groups OH is m (Cs).

 Labotka and Rossman [12] have 
assigned the bands of the vibrations of OH and H2O in 

lawsonite. The stretching motions of Si2O7
 polyhedra 

were assigned by Hofmeister et al [13].The stretching 
vibrations of one Si2O7

 unit can be divided into the 
vibrations of SiO3

 and the vibrations of Si-O-Si 
bridges[14].  

 
 
 
 
 
 
 
 

 
 
 

 
 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Bending of water 𝛿𝛿 (𝐻𝐻2𝑂𝑂)Stretching symmetric 𝜈𝜈𝑠𝑠(𝐻𝐻2𝑂𝑂)Stretching antisymmetric 𝜈𝜈𝑎𝑎𝑎𝑎  (𝐻𝐻2𝑂𝑂) 

 

Stretching 𝜈𝜈(𝑂𝑂𝑂𝑂) Stretching  antisymmetric𝜈𝜈𝑎𝑎𝑎𝑎

 

(Si-O-Si)        Stretching symmetric 𝜈𝜈𝑠𝑠

 

(Si-O-SIIIIISiSi)

 Stretching symmetric in plan 𝜈𝜈𝑠𝑠Stretching antisymmetric in plan𝜈𝜈𝑎𝑎𝑎𝑎
Stretching antisymmetric out of plan𝜈𝜈𝑎𝑎𝑎𝑎′
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Fig. 1: Lawsonite vibrational modes stretching (vibration of OH, H 2O and Si2O7) calculated by PM3 semi-empirical 
method 

As shown in Fig. 1, we have presented the 
different vibrational modes stretching of natural 
lawsonite calculated by PM3 semi-empirical method. At 
most wavelengths, the atmospheric downward radiation 
is fairly similar to the energy flux emitted by a soil at the 
ambient temperature. However, this is not true for 
wavelengths between 769 and 1250 cm-1 (8-13 µm) 
where the atmosphere is partly transparent provided 
that the humidity is low. The transmittance in the 
wavelength region 769-1250 cm-1, the "atmospheric 
window", is during the night responsible for the radiative 
cooling phenomenon of infrared (IR) emitting dew 
condensers. Harvesting dew occurs because the 
radiation emitted by a dew plate condenser at ambient 

temperature is not balanced by the atmospheric 
downward radiation. By exploiting this window (769-
1250 cm-1) one can cool a dew condenser on the 
Earth’s surface by radiating its heat (radiative 
mechanism) away into cold outer space. Therefore, we 
remark that the lawsonite as dew condenser presented 
seven absorption bands in the 769-1250 cm-1 region 
due to vibrational behavior of Si2O7 structural group. The 
higher emissivity of lawsonite as dew condenser in the 
atmospheric window involves its higher rate of cooling 
by radiation [15].  In Table 1 are report summary Raman 
and IR vibration modes of natural lawsonite in the 
atmospheric window 769-1250 cm-1.  

Frequency IR 
(𝒄𝒄𝒄𝒄−𝟏𝟏)

 

Frequency

 

Raman 
(𝒄𝒄𝒄𝒄−𝟏𝟏)

 

Symmetry type

 

Assignments

 

622

 

694

 

Ag

 

𝜈𝜈𝑠𝑠

 

(𝑆𝑆𝑆𝑆 − 𝑂𝑂 − 𝑆𝑆𝑆𝑆)

 

1030

 

1047

 

B2g

 

𝜈𝜈𝑎𝑎𝑎𝑎(𝑆𝑆𝑆𝑆 − 𝑂𝑂 − 𝑆𝑆𝑆𝑆)

 

888

 

916

 

Ag

 

𝜈𝜈𝑠𝑠′ (𝑆𝑆𝑆𝑆𝑆𝑆3)

 

---

 

912

 

B2g

  

𝜈𝜈𝑠𝑠′ , 𝜈𝜈𝑎𝑎𝑎𝑎′ (𝑆𝑆𝑆𝑆𝑆𝑆3)

 

950

 

963

 

Ag

 

𝜈𝜈𝑎𝑎𝑎𝑎 (𝑆𝑆𝑆𝑆𝑆𝑆3)

 

---

 

959

 

B1g

 

𝜈𝜈𝑎𝑎𝑎𝑎 (𝑆𝑆𝑆𝑆𝑆𝑆3)

 

923

 

936

 

B3g

 

𝜈𝜈𝑎𝑎𝑎𝑎′ (𝑆𝑆𝑆𝑆𝑆𝑆3)

 

 
 

b)
 

Dew model description
 

The dew plate condenser in our model is an 
inclined collector sheet of natural lawsonite mineral 

(Fig.2). The parameter values used in our dew formation 
model are tabulated in table 2. 

 

Parameter                                                                                          Value

 

Sheet specific  heat capacity Cc871J kg-1 K-1

 

Sheet density 𝜌𝜌𝑐𝑐3100 Kg m3

 

Sheet IR emissivity                                                    0.83

 

  

It was difficult to grind lawsonite because of its 
hardness (Tab.2); for that reason, flat lawsonite pieces 
were chosen in the dew harvesting model. 
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Table 2: Some parameters used in dew model[15]

Table 1: Vibrational IR and Raman frequencies of natural lawsonite, symmetry types and possible assignments in the 
769-1250 cm-1[15]



Specimen 

 

Chemical

 

formula

 

Hardness

 

 

 
 
 
 

CaAl2Si2O7(OH)2•H2O

 

 
 
 
 

8

 

  

Fig. 2: Harvesting dew model
 

In implementing the model that describes the 
harvesting dew, we followed the approach presented by 
Nikolayev et al., Wahlren, 2001, Jacobs et al. and O. 
Clus[16-20]. The heat energy balance as given by the 
following equation: 

�𝑑𝑑𝑇𝑇𝑐𝑐
𝑑𝑑𝑑𝑑
� (𝑀𝑀𝐶𝐶𝑐𝑐 + 𝑚𝑚𝑤𝑤𝐶𝐶𝑤𝑤) = 𝑞𝑞𝐼𝐼𝐼𝐼 + 𝑞𝑞𝑐𝑐𝑐𝑐 + 𝑞𝑞𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 + 𝑞𝑞𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 (1) 

where 𝑇𝑇𝑐𝑐 , 𝑀𝑀and 𝐶𝐶𝑐𝑐are the dew condenser’s 
temperature, mass and specific heat capacity, 
respectively. The dew condenser’s mass is given 
by 𝑀𝑀 = 𝜌𝜌𝑐𝑐𝑆𝑆𝑠𝑠𝜏𝜏𝑐𝑐 , where𝜌𝜌𝑠𝑠,𝑆𝑆𝑐𝑐and 𝜏𝜏𝑐𝑐  are its density, surface 
area (square meter) and thickness (see Table 1). 𝐶𝐶𝑤𝑤  
and𝑚𝑚𝑤𝑤  are the specific heat capacity and mass of 
water, representing the cumulative mass of dew water 
that has condensed onto the collector sheet (Fig. 2).  

𝒒𝒒𝑰𝑰𝑰𝑰,𝒒𝒒𝒄𝒄𝒄𝒄𝒄𝒄𝒄𝒄,𝒒𝒒𝒄𝒄𝒄𝒄 and 𝒒𝒒𝒄𝒄𝒄𝒄  describe the powers 
involved in the heat exchange processes. The radiation 
term,𝒒𝒒𝑰𝑰𝑰𝑰 is given by 

    𝑞𝑞𝐼𝐼𝐼𝐼 = 𝑅𝑅𝑙𝑙 − 𝑅𝑅𝑐𝑐 = 𝑆𝑆𝑐𝑐𝜀𝜀𝑐𝑐𝜀𝜀𝑠𝑠𝜎𝜎(𝑇𝑇𝑐𝑐 + 273)4 − 𝑆𝑆𝑐𝑐𝜀𝜀𝑐𝑐𝜎𝜎(𝑇𝑇𝑐𝑐 + 273)4   (2)                                            
where 𝑅𝑅𝑙𝑙  and 𝑅𝑅𝑐𝑐  are the incoming thermal infrared 
radiation flux from the atmosphere and the outgoing 
radiative power from the dew condenser, respectively.  
𝜀𝜀𝑐𝑐  and 𝜀𝜀𝑠𝑠are the condenser and the sky emissivity.  

Returning to Eq. (1), the term 𝑞𝑞𝑐𝑐𝑐𝑐describes the 
conductive heat exchange between the dew condenser 
surface and the ground (blackbody). We assume perfect 
insulation; the conductive heat exchange is negligible. 

The convective heat-exchange term 𝑞𝑞𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 , is 
given by: 

𝑞𝑞𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 𝑆𝑆𝑐𝑐ℎ𝑐𝑐(𝑇𝑇𝑎𝑎 − 𝑇𝑇𝑐𝑐)(3) 

ℎ𝑐𝑐 = 𝐾𝐾𝐾𝐾 �
𝑉𝑉
𝐷𝐷
�

1/2
 

where 𝑻𝑻𝒂𝒂is the ambient air temperature and 𝒉𝒉𝒄𝒄is the 
heat transfer coefficient

 
[21].
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Table 3: General mineral information



The final term in Eq. (1), 𝑞𝑞𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 , represents the 
latent heat released by the condensation of water: 

                                      𝑞𝑞𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 = 𝜆𝜆𝑐𝑐 �
dmw

dt
�                                (4) 

𝜆𝜆𝑐𝑐  is the specific latent heat of condensation for water 
For the rate of condensation, we can write a 

mass balance equation by the following relationship: 

                   𝑑𝑑𝑚𝑚𝑤𝑤
𝑑𝑑𝑑𝑑

= 𝑆𝑆𝑐𝑐𝛼𝛼𝑚𝑚 [𝑃𝑃𝑠𝑠𝑠𝑠𝑠𝑠 (𝑇𝑇𝑑𝑑) − 𝑃𝑃𝑐𝑐(𝑇𝑇𝑐𝑐)]                      (5) 

𝑃𝑃𝑠𝑠𝑠𝑠𝑠𝑠 (𝑇𝑇𝑑𝑑) > 𝑃𝑃𝑐𝑐(𝑇𝑇𝑐𝑐) ; If not  𝑑𝑑𝑚𝑚𝑤𝑤
𝑑𝑑𝑑𝑑

= 0 

αm  is the mass transfer coefficient. 
Psat (Td ) is the saturation pressure at the dew point 
temperature. 

Pc(Tc )is thevapor pressureover the condenser sheet. 
The dew point temperature 𝑻𝑻𝒅𝒅is defined by [22]: 

            𝑇𝑇𝑑𝑑 = 𝑇𝑇𝑎𝑎 − (14.55 + 0.14𝑇𝑇𝑎𝑎)(1 − 0.01𝑅𝑅𝑅𝑅)          (6) 

where RH is the relative humidity.  

II. Results and Discussion 

The average of relative humidity (RH) in the 
Mirleft region is about 80.6% for dry season but reaches 
5% for the wet season. In table, 4 we present the key 
statistics of the daily average of the day and night 
average, maxima and minima[22].  

𝑹𝑹𝑯𝑯

 

(%)

 

Daily

 

Daily maximum

 

Dailyminimum

 

Diurnal

 

Nocturne

 

Dry season

 

average

 

80.6

 

88.7

 

69.6

 

77.9

 

83.6

 

Wet season

 

average

 

75.8

 

86

 

63.7

 

75.7

 

76.7

 

 

The daily wind speed recorded at the 
Mirleftstation does not exceed 2.4 m s-1. Low speed 
wind was found at the night during the study period with 

an average of 2.2 m s-1. In wet season, wind speed 

                

(ms-1) is generally less than that of the dry season (ms-1).

 

Wind speed  
(m s-1)

 

Daily

 

Daily maximum

 

DailyMinimum

 

Diurnal

 

Nocturne

 

Dry season

 

Average

 

2.47

 

4.98

 

0.46

 

2.65

 

2.25

 

Wet season

 

Average

 

2.08

 

4.49

 

0.16

 

2.19

 

1.93

 

 

Dew water is influenced by ambient 
temperature𝑇𝑇𝑎𝑎 , dew temperature𝑇𝑇𝑑𝑑 , dew condenser 
temperature 𝑇𝑇𝑐𝑐and other metrological factors. 
Cumulative dew was calculated hourly for 12 h period 
(per night) as a function of temperature dew condenser 
is shown in Fig. 3. It shows that the effect of dew plate 
condenser temperature (𝑇𝑇𝑐𝑐 ) on dew formation

 

(𝑚𝑚𝑐𝑐 )

 

per

 

night is linear for all parameters combination employed. 
Fig.3 illustrates also that dew formation declines linearly 
with dew condenser temperature.

 

The amount of 
condensed water obtained varied from 0.56 to 1.67 L/m2

 

per night as a function of dew condenser temperature𝑇𝑇𝑐𝑐 . 
For the given dew condenser, creating an imbalance 
between the incoming thermal radiation from the sun 
and the outgoing thermal radiation from the surface dew 
condenser through the transparency window (8-13µm), 
is key to achieving dew condensation. The algorithm 
imposes an

 

approximate relation condition, with Ta

 

and 
Td, provides a reasonable estimation of dew occurrence

 

[24-25]: 

 

                                       

𝑇𝑇𝑎𝑎 − 𝑇𝑇𝑑𝑑 < 𝑇𝑇𝑐𝑐 < 𝑇𝑇𝑑𝑑                          

 

(7)

 

This condition cannot be used to estimate the 
cumulative dew; however; it can give a good estimation 
of its occurrence. Condition (7) can be expressed as a 
condition on relative humidity (𝑇𝑇𝑎𝑎 − 𝑇𝑇𝑑𝑑corresponds to 
relative humidity [25]) and condensation occurrence 
whenthe temperature of the dew condenser (𝑇𝑇𝑐𝑐 ) is below 
the dew point temperature (𝑇𝑇𝑑𝑑 ). 
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Table 5: The wind speed data during the dry and wet seasons [23].

Table 4: The relative humidity (RH) data during the dry and wet seasons[23].



  
Figure 4 illustrates the sensitivity of the 

modelled dew formation to changes in the dew 
condenser thickness at different values of dew 
condenser temperature. The effect of dew condenser 
temperature is more complex: increasing the dew 
condenser temperature

 
reduces the collected dew, 

whereas decreasing the dew condenser temperature 
increases convective heating. Collected dew declines 
linearly with dew condenser thickness. It has a big 
influence on collected dew for

 
both cases: 𝑇𝑇𝑐𝑐

 
decreases 

or increases.
 

Fig.
 
4:

 
Effect of dew condenser thickness on collected dew at different values of condenser temperature
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Fig. 3: Collected dew in relation to dew condenser temperature



 Figure 5 shows that the effect of wind speed on 
dew formation is non-linear. The effect of wind speed on 
dew formation (Fig. 5) is more complicated that of the 
dew condenser thickness and dew condenser 
temperature parameters just discussed above. Beysens 
et al found that the wind speed of 0 m s-1

 
is the 

threshold for dew occurrence [25]. However, Monteith 
found that the dew formation is negligible when the wind 
speed drops below 0.5m s-1, and that the dew formation 
increases when wind speed is 2-3m s-1[26]. We observe 
that collected dew increases with wind speed up to a 
certain value of V=3 m s-1

 
and then decreases again. 

Similarly, the wind speed of 0.5m s-1

 
is the threshold for 

dew occurrence. 
 

III.
 

Conclusion
 The numerical simulations for dew formation on 

lawsonite collector sheet were investigated by 
implementing a dew collection model bases on solving 
the energy balance equations. We show that dew 
collection yield depends on several meteorological 
factors such as relative humidity, cloud cover and wind 
speed. On the other hand, we observe that dew 
collection yield depends also on the dew condenser 
thickness and dew condenser temperature. The result 
obtained is that the lawsonite sheet condenser collected 
between 0.5 and 0.165L/m2/night of water. The lawsonite 
thin

 
film has high emissivity across 8-13µm; which 

indicates that it can be used as good radiative cooling 
and dew water condenser mineral. Further experiments 
and numerical simulations are required for new minerals 
that can increase dew collection yields. 
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Fig. 5: Collected dew as a function of wind speed 
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Abstract- The article starts from the natural phenomenon of 
sparks in the stone tip, analyzes the essence of frictional heat 
generation, and deduces the theory of pressure heat 
generation. Geocentric, geothermal, and solar source issues 
are explained.
Keywords: structural energy, relative motion, high 
temperature liquid state, ion heating, quantum heart, 
sphere collapse, geomagnetism, geothermal.

I. The Essence of Frictional Heat 
Generation

hen we were young, we often played the game 
of smashing sparks at night, that is, smashing 
the small stone in our hand on the big stone, 

you will find that if there is sliding, the spark will be very 
small, and the spark will be when it touches will be 
great. This is in great contradiction with the theory of 
frictional heat generation that we have learned. Is there 
any other explanation? The current popular explanation, 
the energy transformation of objects. If we must 
understand in this way, we will further consider how 
these energies are converted from kinetic energy to heat 
energy of molecular motion.

To talk about the essence of frictional heat 
generation, we must first talk about the essence of 
friction. The relative motion of two objects forms friction. 
From a macro perspective, the relative motion of two 
objects is the relative displacement of the two contact 
surfaces. From the perspective of microscopic particles, 
it is the relative displacement of the two particle clusters. 
The contact surface of the two particle clusters has 
obvious unevenness, and friction is the mutual collision 
of the convex parts of the contact surface. And the 
essence of the collision, we can infer that it is the 
pressure generated by the particles in the contact part. It 
can be considered that the essence of friction is: the 
pressure generated by the collision between the 
particles of the convex parts of the two relative motion 
contact surfaces. From the point of view of weak gas 
pressure, the molecular kinetic energy is increased, the 
molecular oscillation is intensified, and the radiation 
energy is increased. From the perspective of high-
intensity pressure, just like the principle of proton 
collider, proton collision produces the same effect of 
splitting, resulting in great atomic splitting and releasing 
a lot of energy. Therefore, the heat generated by friction 
is generated by the strong pressure between the contact 
parts. When the pressure is strong, the particle structure 

can be broken and changed, resulting in breaking 
excitation, thereby releasing a large amount of energy.

From the calculation point of view, the frictional 
heat generation Q, is proportional to the contact surface 
pressure, P and speed V. It can be seen from this that 
pressure plays a decisive role in frictional heat 
generation. The pressure formula for the collision of 
moving objects, p=mv/st. m is the mass, V is the 
decrement in velocity, s is the contact area, and t is the 
action time.

Substituting the data in can calculate the 
pressure at the touch. This formula extends to collisions 
between small particles and can be transformed into 
p=mv2/r2. V is the velocity and r is the particle radius.

Why, when there is a lot of stress, energy is 
generated? This is the scope of solid-state physics 
research. Strictly speaking, I don't know. I only talk about 
my own feeling and understanding.

'We know that there are a large number of high-
speed moving electrons around each atomic nucleus. 
Although two relatively stationary objects are stationary 
when viewed as a whole, they still have high-speed 
electrons at the level of the atoms in the contact surface 
and relative motion. As long as the pressure is large 
enough to make the two particles come into close 
contact with each other, breaking the respective laws of 
motion of electrons around their nuclei, the particle 
structure will change, resulting in mass-energy 
conversion to release energy. This is the essence of 
frictional heat generation.

We know that there is a large space around the 
nucleus, and there is a magnetic field generated by the 
movement of electrons. When the pressure on the 
material is greater than the binding energy, the normal 
feeling is that the object begins to change in shape or 
diffuse and slide around. But what happens if there is no 
room for activity? Let us boldly imagine that matter 
begins to compress space. At first, it compresses the 
circulation space of magnetic field lines around the 
nucleus. The magnetic cycle of a single atom cannot be 
completed, and the large cycle of the magnetic field of 
matter is forcibly completed, and the magnetic energy is 
collectively released to the outside, forming external 
magnetism. In the past, matter had no magnetism, 
because individual particles had their own magnetic 
cycles and exhibited random magnetism to the outside 
world, so there was no magnetism. Under the action of 
pressure, the magnetism is concentrated and released 
in a concentrated direction, so it appears magnetic to 
the outside. This is the principle of the formation of 
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magnetism, and the magnetism of geomagnetism and 
stars is formed in this way. This is my reasoned 
understanding of the formation of the Earth's magnetic 
field, and I hope you can refer to it.

Under the pressure of the magnetic cycle, the 
pressure continues to increase, and the electron 
circulation around the nucleus is blocked. In order to 
achieve the cycle, the atom releases a part of the energy 
ions to keep itself intact. Due to the release of heat 
energy, the object begins to heat up, and as the 
pressure continues to increase, the material slowly 
liquefies, then vaporizes, and finally completes 
ionization. Continuing, the ions begin to decompose. 
First, the large ions are decomposed into small ions, 
and the small ions continue to decompose into a soup 
composed of protons, neutrons, and quarks. Finally, the 
quantization is completely decomposed, and the energy 
generation process of a star is completed. The reaction 
of protons in the ion soup of proton quarks is the pattern 
in the proton collider. The ions collide with each other 
and break apart, forming smaller ions.

Triboelectricity is a phenomenon we all know, 
and the phenomenon of stone tip sparks shows that 
there is an ultra-high temperature energy release 
process at the stone tip. The power of one person 
completes the spark of the stone tip, the power of the 
earth's plates, produces a volcanic eruption, and the 
power of the earth has geothermal heat. This is what I 
know about the source of the earth's heat.
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made in any year. Each year, the Open Association of Research Society elect up to 12 new Associate Members. 
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 Designation 
Get honored title of membership 

 

Recognition on the Platform 
Better visibility and citation 

  

Career Credibility Exclusive Reputation  

      

Career Credibility Exclusive Reputation 

Career Credibility Exclusive Reputation 

Reputation Career Credibility 

 

Global Journals sends a letter of appreciation of author to the Dean or CEO of the University or Company of which 

author is a part, signed by editor in chief or chief author. 

 

A ASFRC member gets access to a closed network of Tier 1 researchers and 

scientists with direct communication channel through our website. Associates can 

reach out to other members or researchers directly. They should also be open to 

reaching out by other. 

 
Associates receive a printed copy of a certificate signed by our Chief Author that 

may be used for academic purposes and a personal recommendation letter to the 

dean of member's university. 

 

Associates can use the honored title of membership. The “ASFRC” is an honored 

title which is accorded to a person’s name viz. Dr. John E. Hall, Ph.D., ASFRC or 

William Walldroff, M.S., ASFRC. 

 

All the Associate members of ASFRC get a badge of "Leading Member of Global Journals" on the Research 

Community that distinguishes them from others. Additionally, the profile is also partially maintained by our team for 

better visibility and citation. All associates get a dedicated page on the website with their biography. 
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Associates get secure and fast GJ work emails with unlimited forward of emails 

that they may use them as their primary email. For example, 

john [AT] globaljournals [DOT] org. 

 

To take future researches to the zenith, fellows receive access to almost all the 

premium tools that Global Journals have to offer along with the partnership with 

some of the best marketing leading tools out there. 

 

Associates are authorized to organize symposium/seminar/conference on behalf of Global Journal Incorporation 

(USA). They can also participate in the same organized by another institution as representative of Global Journal. 

In both the cases, it is mandatory for him to discuss with us and obtain our consent. Additionally, they get free 

research conferences (and others) alerts. 

 

All associates receive the early invitations to all the symposiums, seminars, conferences and webinars hosted by 

Global Journals in their subject. 
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We accept the manuscript submissions in any standard (generic) format. 

We typeset manuscripts using advanced typesetting tools like Adobe In Design, CorelDraw, TeXnicCenter, and TeXStudio. 
We usually recommend authors submit their research using any standard format they are comfortable with, and let Global 
Journals do the rest. 

Alternatively, you can download our basic template  

Authors should submit their complete paper/article, including text illustrations, graphics, conclusions, artwork, and tables. 
Authors who are not able to submit manuscript using the form above can email the manuscript department at 
submit@globaljournals.org or get in touch with chiefeditor@globaljournals.org if they wish to send the abstract before 
submission. 

Before and during Submission 

Authors must ensure the information provided during the submission of a paper is authentic. Please go through the 
following checklist before submitting: 

1. Authors must go through the complete author guideline and understand and agree to Global Journals' ethics and code 
of conduct, along with author responsibilities. 

2. Authors must accept the privacy policy, terms, and conditions of Global Journals. 
3. Ensure corresponding author’s email address and postal address are accurate and reachable. 
4. Manuscript to be submitted must include keywords, an abstract, a paper title, co-author(s') names and details (email 

address, name, phone number, and institution), figures and illustrations in vector format including appropriate 
captions, tables, including titles and footnotes, a conclusion, results, acknowledgments and references. 

5. Authors should submit paper in a ZIP archive if any supplementary files are required along with the paper. 
6. Proper permissions must be acquired for the use of any copyrighted material. 
7. Manuscript submitted must not have been submitted or published elsewhere and all authors must be aware of the 

submission. 

Declaration of Conflicts of Interest 

It is required for authors to declare all financial, institutional, and personal relationships with other individuals and 
organizations that could influence (bias) their research. 

Policy on Plagiarism 

Plagiarism is not acceptable in Global Journals submissions at all. 

Plagiarized content will not be considered for publication. We reserve the right to inform authors’ institutions about 
plagiarism detected either before or after publication. If plagiarism is identified, we will follow COPE guidelines: 

Authors are solely responsible for all the plagiarism that is found. The author must not fabricate, falsify or plagiarize 
existing research data. The following, if copied, will be considered plagiarism: 

• Words (language) 
• Ideas 
• Findings 
• Writings 
• Diagrams 
• Graphs 
• Illustrations 
• Lectures 
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• Printed material 
• Graphic representations 
• Computer programs 
• Electronic material 
• Any other original work 

Authorship Policies 

Global Journals follows the definition of authorship set up by the Open Association of Research Society, USA. According to 
its guidelines, authorship criteria must be based on: 

1. Substantial contributions to the conception and acquisition of data, analysis, and interpretation of findings. 
2. Drafting the paper and revising it critically regarding important academic content. 
3. Final approval of the version of the paper to be published. 

Changes in Authorship 

The corresponding author should mention the name and complete details of all co-authors during submission and in 
manuscript. We support addition, rearrangement, manipulation, and deletions in authors list till the early view publication 
of the journal. We expect that corresponding author will notify all co-authors of submission. We follow COPE guidelines for 
changes in authorship. 

Copyright 

During submission of the manuscript, the author is confirming an exclusive license agreement with Global Journals which 
gives Global Journals the authority to reproduce, reuse, and republish authors' research. We also believe in flexible 
copyright terms where copyright may remain with authors/employers/institutions as well. Contact your editor after 
acceptance to choose your copyright policy. You may follow this form for copyright transfers. 

Appealing Decisions 

Unless specified in the notification, the Editorial Board’s decision on publication of the paper is final and cannot be 
appealed before making the major change in the manuscript. 

Acknowledgments 

Contributors to the research other than authors credited should be mentioned in Acknowledgments. The source of funding 
for the research can be included. Suppliers of resources may be mentioned along with their addresses. 

Declaration of funding sources 

Global Journals is in partnership with various universities, laboratories, and other institutions worldwide in the research 
domain. Authors are requested to disclose their source of funding during every stage of their research, such as making 
analysis, performing laboratory operations, computing data, and using institutional resources, from writing an article to its 
submission. This will also help authors to get reimbursements by requesting an open access publication letter from Global 
Journals and submitting to the respective funding source. 

Preparing your Manuscript 

Authors can submit papers and articles in an acceptable file format: MS Word (doc, docx), LaTeX (.tex, .zip or .rar including 
all of your files), Adobe PDF (.pdf), rich text format (.rtf), simple text document (.txt), Open Document Text (.odt), and 
Apple Pages (.pages). Our professional layout editors will format the entire paper according to our official guidelines. This is 
one of the highlights of publishing with Global Journals—authors should not be concerned about the formatting of their 
paper. Global Journals accepts articles and manuscripts in every major language, be it Spanish, Chinese, Japanese, 
Portuguese, Russian, French, German, Dutch, Italian, Greek, or any other national language, but the title, subtitle, and 
abstract should be in English. This will facilitate indexing and the pre-peer review process. 

The following is the official style and template developed for publication of a research paper. Authors are not required to 
follow this style during the submission of the paper. It is just for reference purposes. 
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Manuscript Style Instruction (Optional) 

• Microsoft Word Document Setting Instructions. 
• Font type of all text should be Swis721 Lt BT. 
• Page size: 8.27" x 11'”, left margin: 0.65, right margin: 0.65, bottom margin: 0.75. 
• Paper title should be in one column of font size 24. 
• Author name in font size of 11 in one column. 
• Abstract: font size 9 with the word “Abstract” in bold italics. 
• Main text: font size 10 with two justified columns. 
• Two columns with equal column width of 3.38 and spacing of 0.2. 
• First character must be three lines drop-capped. 
• The paragraph before spacing of 1 pt and after of 0 pt. 
• Line spacing of 1 pt. 
• Large images must be in one column. 
• The names of first main headings (Heading 1) must be in Roman font, capital letters, and font size of 10. 
• The names of second main headings (Heading 2) must not include numbers and must be in italics with a font size of 10. 

Structure and Format of Manuscript 

The recommended size of an original research paper is under 15,000 words and review papers under 7,000 words. 
Research articles should be less than 10,000 words. Research papers are usually longer than review papers. Review papers 
are reports of significant research (typically less than 7,000 words, including tables, figures, and references) 

A research paper must include: 

a) A title which should be relevant to the theme of the paper. 
b) A summary, known as an abstract (less than 150 words), containing the major results and conclusions.  
c) Up to 10 keywords that precisely identify the paper’s subject, purpose, and focus. 
d) An introduction, giving fundamental background objectives. 
e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit 

repetition, sources of information must be given, and numerical methods must be specified by reference. 
f) Results which should be presented concisely by well-designed tables and figures. 
g) Suitable statistical data should also be given. 
h) All data must have been gathered with attention to numerical detail in the planning stage. 

Design has been recognized to be essential to experiments for a considerable time, and the editor has decided that any 
paper that appears not to have adequate numerical treatments of the data will be returned unrefereed. 

i) Discussion should cover implications and consequences and not just recapitulate the results; conclusions should also 
be summarized. 

j) There should be brief acknowledgments. 
k) There ought to be references in the conventional format. Global Journals recommends APA format. 

Authors should carefully consider the preparation of papers to ensure that they communicate effectively. Papers are much 
more likely to be accepted if they are carefully designed and laid out, contain few or no errors, are summarizing, and follow 
instructions. They will also be published with much fewer delays than those that require much technical and editorial 
correction. 

The Editorial Board reserves the right to make literary corrections and suggestions to improve brevity. 
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Format Structure 

It is necessary that authors take care in submitting a manuscript that is written in simple language and adheres to 
published guidelines. 

All manuscripts submitted to Global Journals should include: 

Title 

The title page must carry an informative title that reflects the content, a running title (less than 45 characters together with 
spaces), names of the authors and co-authors, and the place(s) where the work was carried out. 

Author details 

The full postal address of any related author(s) must be specified. 

Abstract 

The abstract is the foundation of the research paper. It should be clear and concise and must contain the objective of the 
paper and inferences drawn. It is advised to not include big mathematical equations or complicated jargon. 

Many researchers searching for information online will use search engines such as Google, Yahoo or others. By optimizing 
your paper for search engines, you will amplify the chance of someone finding it. In turn, this will make it more likely to be 
viewed and cited in further works. Global Journals has compiled these guidelines to facilitate you to maximize the web-
friendliness of the most public part of your paper. 

Keywords 

A major lynchpin of research work for the writing of research papers is the keyword search, which one will employ to find 
both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval, 
mining, and indexing. 

One must be persistent and creative in using keywords. An effective keyword search requires a strategy: planning of a list 
of possible keywords and phrases to try. 

Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search 
should be as strategic as possible. 

One should start brainstorming lists of potential keywords before even beginning searching. Think about the most 
important concepts related to research work. Ask, “What words would a source have to include to be truly valuable in a 
research paper?” Then consider synonyms for the important words. 

It may take the discovery of only one important paper to steer in the right keyword direction because, in most databases, 
the keywords under which a research paper is abstracted are listed with the paper. 

Numerical Methods 

Numerical methods used should be transparent and, where appropriate, supported by references. 

Abbreviations 

Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them. 

Formulas and equations 

Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality 
image. 
 
Tables, Figures, and Figure Legends 

Tables: Tables should be cautiously designed, uncrowned, and include only essential data. Each must have an Arabic 
number, e.g., Table 4, a self-explanatory caption, and be on a separate sheet. Authors must submit tables in an editable 
format and not as images. References to these tables (if any) must be mentioned accurately. 
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Figures 

Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic 
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it. 

Preparation of Eletronic Figures for Publication 

Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent 
the final product being blurred or fuzzy. Submit (possibly by e-mail) EPS (line art) or TIFF (halftone/ photographs) files only. 
MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF 
only) should have a resolution of at least 350 dpi (halftone) or 700 to 1100 dpi              (line drawings). Please give the data 
for figures in black and white or submit a Color Work Agreement form. EPS files must be saved with fonts embedded (and 
with a TIFF preview, if possible). 

For scanned images, the scanning resolution at final image size ought to be as follows to ensure good reproduction: line 
art: >650 dpi; halftones (including gel photographs): >350 dpi; figures containing both halftone and line images: >650 dpi. 

Color charges: Authors are advised to pay the full cost for the reproduction of their color artwork. Hence, please note that 
if there is color artwork in your manuscript when it is accepted for publication, we would require you to complete and 
return a Color Work Agreement form before your paper can be published. Also, you can email your editor to remove the 
color fee after acceptance of the paper. 

Tips for Writing a Good Quality Science Frontier Research Paper 

1. Choosing the topic: 

 

In most cases, the topic is selected by the interests of the author, but it can also be suggested by the 
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking 
several questions of yourself, like "Will I be able to carry out a search in this area? Will I find all necessary resources to 
accomplish the search? Will I be able to find all information in this field area?" If the answer to this type of question is 
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also, 
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed 
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that 
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So 
present your best aspect.

 

2.

 

Think like evaluators:

 

If you are in confusion or getting demotivated because your paper may not be accepted by the 
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your 
research paper, and you will automatically have your answer. Make blueprints of paper: The outline is the plan or 
framework that will help you to arrange your thoughts. It will make your paper logical. But remember that all points of your 
outline must be related to the topic you have chosen.

 

3.

 

Ask your

 

guides:

 

If you are having any difficulty with your research, then do not hesitate to share your difficulty with 
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you 
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list 
of essential readings.

 

4.

 

Use of computer is recommended:

 

As you are doing research in the field of science frontier then this point is quite 
obvious.

 

Use right software: Always use good quality software packages. If you are not capable of judging good software, 
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can 
get through the internet.

 

5.

 

Use the internet for help:

 

An excellent start for your paper is using Google. It is a wondrous search engine, where you 
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research 
paper or find a model research paper. You can download books from the internet. If you have all the required books, place 
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big 
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should 
strictly follow here.
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6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit 
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will 
make your search easier. 

7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it. 

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a 
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your 
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any 
important thing like making a research paper, you should always have backup copies of it either on your computer or on 
paper. This protects you from losing any portion of your important data. 

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. 
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to 
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do 
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant 
to science, use of quotes is not preferable. 

10. Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have 
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in 
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete. 

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying. 

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and 
unable to achieve your target. 

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of 
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment 
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice. 

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish 
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly) 
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward. 
Put together a neat summary. 

14. Arrangement of information: Each section of the main body should start with an opening sentence, and there should 
be a changeover at the end of the section. Give only valid and powerful arguments for your topic. You may also maintain 
your arguments with records. 

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will 
degrade your paper and spoil your work. 

16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research 
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a 
particular part in a particular time slot. 

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere, 
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you 
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and 
food. 

18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources. 

19. Refresh your mind after intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This 
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you 
acquire colleagues, they can give you ideas which will be helpful to your research. 
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20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think 
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their 
descriptions, and page sequence is maintained. 

21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs." 
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never 
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove 
quotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never 
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies. 
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands, 
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or 
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review. 

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies 
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical 
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot 
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include 
examples. 

23. Upon conclusion: Once you have concluded your research, the next most important step is to present your findings. 
Presentation is extremely important as it is the definite medium though which your research is going to be in print for the 
rest of the crowd. Care should be taken to categorize your thoughts well and present them in a logical and neat manner. A 
good quality research paper format is essential because it serves to highlight your research paper and bring to light all 
necessary aspects of your research. 

Informal Guidelines of Research Paper Writing 

Key points to remember: 

• Submit all work in its final form. 
• Write your paper in the form which is presented in the guidelines using the template. 
• Please note the criteria peer reviewers will use for grading the final paper. 

Final points: 

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the 
following sections, submitted in the order listed, with each section starting on a new page: 

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that 
directed you to make a study. As you carry out the process of study, the method and process section will be constructed 
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar 
intellectual paths throughout the data that you gathered to carry out your study. 

The discussion section: 

This will provide understanding of the data and projections as to the implications of the results. The use of good quality 
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings. 

Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent 
preparation, and controlled record-keeping are the only means to make straightforward progression. 

General style: 

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general 
guidelines. 

To make a paper clear: Adhere to recommended page limits. 
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Mistakes to avoid: 

• Insertion of a title at the foot of a page with subsequent text on the next page. 
• Separating a table, chart, or figure—confine each to a single page. 
• Submitting a manuscript with pages out of sequence. 
• In every section of your document, use standard writing style, including articles ("a" and "the"). 
• Keep paying attention to the topic of the paper. 
• Use paragraphs to split each significant point (excluding the abstract). 
• Align the primary line of each section. 
• Present your points in sound order. 
• Use present tense to report well-accepted matters. 
• Use past tense to describe specific results. 
• Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives. 
• Avoid use of extra pictures—include only those figures essential to presenting results. 

Title page: 

Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have 
acronyms or abbreviations or exceed two printed lines. 

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported 
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in 
itself. Do not cite references at this point. 

An abstract is a brief, distinct paragraph summary of finished work or work in development. In a minute or less, a reviewer 
can be taught the foundation behind the study, common approaches to the problem, relevant results, and significant 
conclusions or new questions. 

Write your summary when your paper is completed because how can you write the summary of anything which is not yet 
written? Wealth of terminology is very essential in abstract. Use comprehensive sentences, and do not sacrifice readability 
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The 
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any 
summary. Try to limit the initial two items to no more than one line each. 

Reason for writing the article—theory, overall issue, purpose. 

• Fundamental goal. 
• To-the-point depiction of the research. 
• Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of 

any numerical analysis should be reported. Significant conclusions or questions that emerge from the research. 

Approach: 

o Single section and succinct. 
o An outline of the job done is always written in past tense. 
o Concentrate on shortening results—limit background information to a verdict or two. 
o Exact spelling, clarity of sentences and phrases, and appropriate reporting of quantities (proper units, important 

statistics) are just as significant in an abstract as they are anywhere else. 

Introduction: 

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background 
information to be capable of comprehending and calculating the purpose of your study without having to refer to other 
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive 
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the 
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if 
needed, but do not present any particulars about the protocols here. 
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The following approach can create a valuable beginning: 

o Explain the value (significance) of the study. 
o Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon 

its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it. 
o Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose 

them. 
o Briefly explain the study's tentative purpose and how it meets the declared objectives. 

Approach: 

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job 
is done. Sort out your thoughts; manufacture one key point for every section. If you make the four points listed above, you 
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The 
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad 
view. 

As always, give awareness to spelling, simplicity, and correctness of sentences and phrases. 

Procedures (methods and materials): 

This part is supposed to be the easiest to carve if you have good skills. A soundly written procedures segment allows a 
capable scientist to replicate your results. Present precise information about your supplies. The suppliers and clarity of 
reagents can be helpful bits of information. Present methods in sequential order, but linked methodologies can be grouped 
as a segment. Be concise when relating the protocols. Attempt to give the least amount of information that would permit 
another capable scientist to replicate your outcome, but be cautious that vital information is integrated. The use of 
subheadings is suggested and ought to be synchronized with the results section. 

When a technique is used that has been well-described in another section, mention the specific item describing the way, 
but draw the basic principle while stating the situation. The purpose is to show all particular resources and broad 
procedures so that another person may use some or all of the methods in one more study or referee the scientific value of 
your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods section a set of orders. 

Materials: 

Materials may be reported in part of a section or else they may be recognized along with your measures. 

Methods: 

o Report the method and not the particulars of each process that engaged the same methodology. 
o Describe the method entirely. 
o To be succinct, present methods under headings dedicated to specific dealings or groups of measures. 
o Simplify—detail how procedures were completed, not how they were performed on a particular day. 
o If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all. 

Approach: 

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the 
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third 
person passive voice. 

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences. 

What to keep away from: 

o Resources and methods are not a set of information. 
o Skip all descriptive information and surroundings—save it for the argument. 
o Leave out information that is immaterial to a third party. 
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Results: 

The principle of a results segment is to present and demonstrate your conclusion. Create this part as entirely objective 
details of the outcome, and save all understanding for the discussion. 

The page length of this segment is set by the sum and types of data to be reported. Use statistics and tables, if suitable, to 
present consequences most efficiently. 

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data 
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if 
requested by the instructor. 

Content: 

o Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables. 
o In the manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate. 
o Present a background, such as by describing the question that was addressed by creation of an exacting study. 
o Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if 

appropriate. 
o Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or 

manuscript. 

What to stay away from: 

o Do not discuss or infer your outcome, report surrounding information, or try to explain anything. 
o Do not include raw data or intermediate calculations in a research manuscript. 
o Do not present similar data more than once. 
o A manuscript should complement any figures or tables, not duplicate information. 
o Never confuse figures with tables—there is a difference.  

Approach: 

As always, use past tense when you submit your results, and put the whole thing in a reasonable order. 

Put figures and tables, appropriately numbered, in order at the end of the report. 

If you desire, you may place your figures and tables properly within the text of your results section. 

Figures and tables: 

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached 
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and 
include a heading. All figures and tables must be divided from the text. 

Discussion: 

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded 
based on problems with the discussion. There is no rule for how long an argument should be. 

Position your understanding of the outcome visibly to lead the reviewer through your conclusions, and then finish the 
paper with a summing up of the implications of the study. The purpose here is to offer an understanding of your results 
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The 
implication of results should be fully described. 

Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact, you must explain 
mechanisms that may account for the observation. If your results vary from your prospect, make clear why that may have 
happened. If your results agree, then explain the theory that the proof supported. It is never suitable to just state that the 
data approved the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded 
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain." 
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Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results 
that you have, and take care of the study as a finished work. 

o You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea. 
o Give details of all of your remarks as much as possible, focusing on mechanisms. 
o Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was 

correctly restricted. Try to present substitute explanations if they are sensible alternatives. 
o One piece of research will not counter an overall question, so maintain the large picture in mind. Where do you go 

next? The best studies unlock new avenues of study. What questions remain? 
o Recommendations for detailed papers will offer supplementary suggestions. 

Approach: 

When you refer to information, differentiate data generated by your own studies from other available information. Present 
work done by specific persons (including you) in past tense. 

Describe generally acknowledged facts and main beliefs in present tense. 

The Administration Rules 

Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc. 

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to 
avoid rejection. 

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your 
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to 
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and 
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript. 

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is 
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid 
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your 
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read 
your paper and file. 
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Topics Grades

A-B C-D E-F

Abstract

Clear and concise with 

appropriate content, Correct 

format. 200 words or below 

Unclear summary and no 

specific data, Incorrect form

Above 200 words 

No specific data with ambiguous 

information

Above 250 words

Introduction

Containing all background 

details with clear goal and 

appropriate details, flow 

specification, no grammar 

and spelling mistake, well 

organized sentence and 

paragraph, reference cited

Unclear and confusing data,

appropriate format, grammar 

and spelling errors with 

unorganized matter

Out of place depth and content, 

hazy format

Methods and 

Procedures

Clear and to the point with 

well arranged paragraph, 

precision and accuracy of 

facts and figures, well 

organized subheads

Difficult to comprehend with 

embarrassed text, too much 

explanation but completed 

Incorrect and unorganized 

structure with hazy meaning

Result

Well organized, Clear and 

specific, Correct units with 

precision, correct data, well 

structuring of paragraph, no 

grammar and spelling 

mistake

Complete and embarrassed 

text, difficult to comprehend

Irregular format with wrong facts 

and figures

Discussion

Well organized, meaningful 

specification, sound 

conclusion, logical and 

concise explanation, highly 

structured paragraph 

reference cited 

Wordy, unclear conclusion, 

spurious

Conclusion is not cited, 

unorganized, difficult to 

comprehend 

References

Complete and correct 

format, well organized

Beside the point, Incomplete Wrong format and structuring
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