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A New Approach to Quantum Gravity

Gang Lee

Abstract- In this paper, we introduce a different approach to the theory of gravitational
field. This method can give the semiclassical graviton directly. We discuss the dynamics
and quantization of graviton and obtain the field equation of graviton. Also we give proof
to prove that the quantum field theory constructed in this paper is classically equivalent
to the general theory of relativity. We obtain the Green’s function of the graviton by the
field equation, and the difficulty of Feynman integral divergence can be solved by this
method.

I. INTRODUCTION

To solve the quantization in the gravitational field, we introduce a different
approach to the theory of the gravitational field. This method can give the
semiclassical graviton directly. We discuss the dynamics and quantization of
graviton and obtain the field equation of graviton. The quantum field theory
constructed in this paper is classically equivalent to the general theory of rela-
tivity. We obtain the Green’s function of graviton; it can solve the difficulty of
the Feynman integral divergence over large virtual momenta.

In section 2, there are some mathematical preparations. We give a brief
description of noncommutative lattices. And then we introduce a very different
approach to the theory of the noncommutative gravitational field. In section
3, we discuss the dynamics and quantization of the gravitons. In section 4, we
compute the energy-momentum tensor of the gravitational field itself in two
completely different ways: the method of the quantum field theory and the
method of the general theory of relativity. In section 5, we obtain the Green’s
function of the graviton, the resulting Feynman rule can solve the difficulty of
divergence of the Feynman integral over large virtual momenta.

[I.  GRAVITY ON NONCOMMUTATIVE LATTICES

The traditional arena of geometry is a set of points with some particular struc-
ture that, for want of a better name, we call space. In noncommutative ge-
ometry, under the influence of quantum physics, this general idea of replacing
sets of points by classes of functions is taken further. In this way, we find that
noncommutative lattices are the best tool to solve the contradiction between
the general theory of relativity and the uncertainty principle. The most impor-
tant result of this approach is to solve the difficulty of divergence of Feynman
integral over large virtual momenta of the graviton.

Let’s first introduce a simple model for future reference while referring to [1]
and [2] for more details. Let S = {0 < ¢ < 27, mod 27}, the detectors are
U1,Us, Us as follows

L2 = 17r, gﬂ'), Us = (m,2m) (2.1)

The detectors can’t distinguish any two points in their area. If two detectors,
U; and U, say, are on, we will know that the particles are in the intersection U1 N
U,, although we will be unable to distinguish any two points in this intersection.
So we are forced to identify the points which cannot be distinguished and S* will
be represented by a collection of six points P = {«, 3,7, a, b, ¢} which correspond
to the following identifications

Author: e-mail: ganglee69@msn.com

© 2020 Global Journals

Global Journal of Science Frontier Research (A) Volume XX Issue II Version I H Year



Global Journal of Science Frontier Research (A) Volume XX Issue II Version I H Year 2020

© 2020 Global Journals

5
o — U1HU3:{§7T<¢<27T}
1 2
6 — U1ﬂU2:{§7T<¢<§7T}

v = U20U3:{7r<d)<§7r}
. (2.2)
a — Ul\{(U1mU2)U(U1ﬂU3)}Z{Oggf)ggﬂ'}

b Ug\{(UgﬁUl)U(UgﬂUg)}:{§W§¢§W}
¢~ U\ {(UsN02) U W3 NU)} = (37 <9< om)

By these six points we get the noncommutative lattices Ps(S'). For the
1-dimensional real axis R, the noncommutative lattices is P (R). The unit of
the noncommutative lattices is the V poset. Please refer to section 3 of [2] for
details of noncommutative lattices such as the V poset and Hasse diagram.

The uncertainty principle is Ar Ap ~ h, AtA E ~ h; it gives an area with
radius (Ar, At). Due to the limitation of the uncertainty principle, the detector
can only say in or out of this area. If in, the detector can’t say at which point
in this area. In mathematics, the detector can’t distinguish different points in
this area.

From the vierbein formalism of the gravitational field in the general theory
of relativity[4], we know that the locally inertial coordinate system spans the
cotangent space of the gravitational field, which means that the local inertial
coordinate system is related to energy-momentum from the operator represen-
tation in quantum theory. Therefore, we assume that the limit of measurement
for any spacetime point in the inertial coordinate system is limited by the un-
certainty principle, so that in the inertial coordinate system we will be unable to
distinguish different points in the area with the radius (Ar, At). Considering the
quantum fluctuation of spacetime in the Planck scale, let’s try to take this radius
equal to the Planck length {p and the Planck time tp: (Ar,At) = (Ip,tp).

Based on the above assumptions, let’s first study the 1-dimensional case. Let
z be the coordinate of the 1-dimensional spacetime, a and b are two points of
the spacetime. Let spacetime be flat; then we can choose an inertial coordinate
system, write it as £(z). Similar to the method in quantum theory, we denote
the operator of the inertial coordinate system of the 1-dimensional spacetime
as f . In the absence of the influence of the uncertainty principle, the operator
f act on the spacetime point. At any point X, the value £(X) is the eigenvalue

of £

Ay =€@)],_x
(2.3)

=&(X)

Let’s take the uncertainty principle into the inertial coordinate system. The
inertial coordinate system spans the cotangent space, then it relates to energy-
momentum. After introducing the uncertainty principle, the measurement for
any point in the inertial coordinate system &(x) will be limited by the uncer-
tainty principle. Then the value £(a) can’t correspond accurately to the point a;
it corresponds to the entire line segment with length /p. The analogy with the
mathematical model discussed earlier, £(a) is similar to the detectors Uy, Us, Us.
Therefore, due to the effect of the uncertainty principle, the 1-dimensional space
spanned by the inertial coordinate system becomes the noncommutative lattices.

The unit of the noncommutative lattices is the V poset. Therefore the inertial
coordinate system must be based on each V poset. It means that the operator



é act on V posets, the eigenvalue of f corresponds to V posets. We can attach
&(a) and £(b) to each arm of the V poset, then on the V poset, the eigenvalue
of £ is

MO, = &(a) or £(b) (2.4)

This relation can be interpreted as: in the interval (a,b), two detectors &(a)
and £(b) say, are on.

In this 1-dimensional spacetime limited by the uncertainty principle, given a
point a, for another point b, if the distance between a and b less than [p, we will
be unable to distinguish these two points in the inertial coordinate system &(z),
or it could be interpreted that we will be unable to distinguish &(a) and £(b)
if the distance between a and b less than [p. Therefore the distance between
a and b is equal to Ip if £(a) and £(b) are neighboring. Note that the Planck
length [p is the quantity in the laboratory coordinate x. Write Ip as l’; in the
inertial coordinate system &(x). According to the scale transformation between
different coordinate systems, we have

lp _ de(x)
lp dx

(2.5)
In the laboratory coordinate x, we have

b:a:tlp (26)

Then in the inertial coordinate system £(z), we have

§(b) = &(a) £ 1p

2t () (2.7)

=&(a) £1p- o

r=a

The operator £ act on V posets, by Eq.(2.4) and Eq.(2.7), at any point X,
we can obtain the general expression of the eigenvalue of ¢ as follows

dé(z)
dx

AE) =&@)|,_ £ lp- (2.8)

=X

where [p is equal to 0 or Ip.

£ is the operator of the inertial coordinate system, the eigenvalue &(z) is
the inertial coordinate system of spacetime without the uncertainty principle.
Of course, there is no gravitational effect in the inertial coordinate system &(x).
After introducing the uncertainty principle, spacetime becomes noncommutative
lattices, the operator é act on V posets, then the eigenvalue should also be base
on V posets instead of points, thus from Eq.(2.8) we can see that the eigenvalue
of é is no longer the former inertial coordinate system £(z). It means that the
former inertial coordinate system £(z) which is not influenced by the uncertainty
principle is no longer the inertial coordinate system of the noncommutative
lattices and we know that there is no gravitational effect in £(z), therefore the
coordinate system £(x) can only be interpreted as the inertial coordinate system
at point X, that is, the locally inertial coordinate system &x(x).

Eq.(2.8) can be understood in this way: After introducing the uncertainty
principle, space spanned by the inertial coordinate system becomes noncommu-
tative lattices, spacetime as noncommutative lattices is flat. The operator é no
longer acts on points of spacetime; it act on V posets. The eigenvalue of é , that
is, the inertial coordinate system should also be interpreted as that it is based
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on V posets, then the argument of the global inertial coordinate system of non-
commutative lattices must be V poset. Therefore the former inertial coordinate
system &(x) is no longer the global inertial coordinate system of the noncommu-
tative lattices, it becomes the locally inertial coordinate system £x (z), so that
the gravitational forces appear in the sense of the principle of equivalence. The
space made up of V posets is flat, the space made up of points like X can be
interpreted as curved.

Now let’s discuss the 4-dimensional case. After introducing the uncertainty
principle, spacetime becomes noncommutative lattices. Let this noncommuta-
tive lattices be Minkowski space. In the 4-dimensional Cartesian rectangular
coordinate system z*, the Minkowski metric is 7, = diag(+, +,+, —).

It is convenient to replace the Cartesian coordinate system x* with the
spherical polar coordinate system 7 = (r, 0, ¢, t), defined as usual by

x! =rsinfcos

z? = rsinfsin¢

2.9
x3 =rcosf (2.9)
4_y
where r € [0,4+00), 0 € [0,7], ¢ € [0,27), t € (—o0,+00).
In the spherical polar coordinate system ¢, the Minkowski metric is
1
2
r
Mg = r2sin? 0 (2.10)

-1

Denote f as the operator of the inertial coordinate system of Minkowski
space. In the coordinate system r*, the components of § are

AE) = (MENAE), ME),NE) (2.11)

After introducing the uncertainty principle, by Eq.(2.8), we can get the
eigenvalue A(¢) as follows

ey or og”

AE) =¢ or

Mg =¢*

AE) = ¢ =
£t t aft

where (£7,€9,€%,¢!) are the components of the locally inertial coordinate
system at the origin of r’.

Because we let the spacetime as noncommutative lattices be Minkowski
space, we get the following equations

. FoTa
MEY =€ +1p o =
N =€ =0
A (2.13)
) =€ = ¢
_ o _
)\(ft)—ftitp'a—t

© 2020 Global Journals



The solution is

&= (r = 1p) + Croxp(—1-) + )
P
¢ =0+ 0
g = (2.14)
£ =9¢+C
t
€ = (1 tr) + Crexp(—11) + ¢
P

where C., C; are the integral constants, Cy,Cp, Cj, C{ are the arbitrary
constants.

Because we always take the derivative of &%, we can omit the constants
Cy, Cy, €y, Cf for brevity. Then the solution (2.14) can be written as follows

£ = r-i—CreXp(—i)
, =0
&= £¢ o (2.15)
& =t+C, exp(—%)

We will see in the next section that since the integral constants C,., C; as the
variables of motion must satisfy the field equation, in this paper, the decompo-
sition of spacetime in 3+1 dimensional does not break Lorentz invariance.

If C = L , the function C’exp(—ﬂ) be the Dirac §-function while

VAN Az
Az — 0. Because the Planck length and the Planck time (Ip,tp) are very small
quantities, the solution (2.15) approximate to the Dirac d-function, therefore
it can be explained as a particle. Eq.(2.15) means the locally inertial coordi-
nate system at the origin of %, so that this particle can be interpreted as a
semiclassical graviton at the origin of 7.

This section can be understood in this way: The spacetime made up of phys-
ical points limited by the uncertainty principle is noncommutative lattices, it
is the space of the gravitons, and it is flat. If we depend on traditional differ-
ential geometry to explain the spacetime limited by the uncertainty principle,
the 4-dimensional space made up of mathematical points can be interpreted as
curved, it is the space of gravitational effect because the gravitational forces
appear in the sense of the principle of equivalence.

[11. DYNAMICS AND QJANTIZATION OF GRAVITON

Let’s discuss the dynamics of a graviton. The spherical polar coordinate system
r is the local coordinate system of the graviton, denote 7 as the parameter of
the trajectory of the origin of r?, then the moving graviton can be written as
&'(r,r). On every point of the path 7, we set the coordinate r’, where the index
7 in 7% indicates that the origin of % is at the point 7. In the case of no doubt,
we can omit the index 7. The variable of motion are the integral constants and
the phase angles: (CT, 0,9, Ct). On the path 7, they become the functions of 7:
(Cr,0,6,C1) — (Cr(7),0(7), ¢(7), Ce(7)).

If a graviton is excited at the point 7, the locally inertial coordinate system
&% can be written as follows
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& =1+ Cyp(r) exp(%)
| ¢ = 0(r)
§(r,r) = (3.1)
£ = (7)
& =+ Cifr) exp(— 1)

The natural action relate to the path of graviton as it propagates through
spacetime, defined by|[3]
S=m / ds

o¢r 9¢I

= m/dT Y —nij g

The Lagrangian can be written as follows

ZL=m- Y, —Uijéiéj
/=i (3.3)
-

m

The Lagrange equation is

0Z 0Z
(56) - % o
For this Lagrangian,
07
Fa (3.5)

Then the equation of motion can be written as follows

&(6"%):87 m—5 ) o (3.6)

o N

The action is dimensionless. Although a graviton has the 4-dimensional
extension structure in the coordinates 7%, 7 is the trajectory of the origin of r?,
which is 1-dimensional in spacetime. In this sense, the graviton is similar to the
vector particle. So the dimensional analysis of the action (3.2) shows that the
factor m has the dimension of mass, which can be interpreted as the mass. It is
very different from string theory. In string theory, the motion of a string related
to the motion of each particle on the string and thus relate to the surface area
of the ”world-sheet” swept by the string, then the factor m has the dimension
of the square of mass. Note that in the case of one graviton, we can use only
one coordinate system coordinate system 7%, but in the case of more than one
graviton or in quantum field theory, it is necessary to describe gravitons by



using two coordinate systems r® and z* at the same time, so that the field of
graviton has one more index than the field of vector particle, more like the field
of tensor particle.

In the case of the graviton, we know that m = 0. The Lagrangian (3.3)
is ill-defined for the massless particle, so that we should choose another action
which is classical equal to the action (3.2) for the graviton.

Take the auxiliary variable e(7) as an einbein on the path 7. The associated
metric is g, = €%, g77 = e~2. Then we can take an equivalent action as follows

S = —% /dT\/g: (QTTéiéjﬁij - mQ)

Varying e(7) in action (3.7)

)
55;/d7<i2+m2> de (3.8)

Setting 65 = 0, we obtain the equation of motion for e(7)

e,
5 tm’=0 (3.9)

By this equation of motion, we can obtain

e=J > (3.10)

Varying £ in the action (3.7)

1 261 ,
i for (%) o 1)

After partial integration, we obtain the equation of motion

0. (e*léi) =0 (3.12)

Substituting Eq.(3.10) into Eq.(3.7), we obtain Eq.(3.2), Substituting Eq.(3.10)

into Eq.(3.12), we obtain Eq.(3.6). Then we have proved that the action (3.7)
is classical equal to the action (3.2).
The equation of motion (3.12) can be written as follows

0.6 —e1ef =0 (3.13)

It is the equation of the geodetic line. Because the space of graviton is
noncommutative lattices and we let the noncommutative lattices be Minkowski
space, then this equation can be written as follows

0706 =0 (3.14)

It is a wave equation.
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The parameter 7 is the parameter of a free graviton’s trajectory. For the
quantum field theory, we can set the orthogonal coordinate system z* to indicate
each excited graviton, so that the parameter 7 should be replaced by the position
z: T — x, and the coordinate system becomes 7 — 7, where the index z in
r. indicates that the origin of * is at the point x. In case of no doubt, we can
omit the index 2. Then £*(z) can be written as follows

& =r+C(@)exp(—1)
P
¢’ =0()
iz, r) = (3.15)
£ = o(x)
€ = 1+ i) exp(— 1)
tp
The free field equation is
"9, =0 (3.16)
The solution is
§" =71+ (2|Cr) exp(—7-)
&’ = (xl0)
ez, r) = (3.17)
€% = (a]¢)
& = 1+ {110 exp(~ 1)
where
(x]|Cr) /d4l<: (C’T exp(ikx) + C;(k )exp(fikac))
(z]0) = /d4k (0 exp(ikx) + 0% (k )exp(—ikx))
(3.18)
(z]|@) = /d4k (k) exp(ikz) + ¢ (k )exp(—ikx))

(z|Cy) = / d*F (C1(k) exp(ika) + C; (k) exp(~ika))
The variables of motion should be quantized. The commutators are as follows
Cr(k), Cr(K")] = 0(k — k')
0(k), 9*(/4:’)] =30(k—kK)

k), ¢"(K')] = o(k — k)
Ci(k), C (k)] = o(k = )

(3.19)

All other commutators are equal to 0.



IV. ENERGY-MOMENTUM OF GRAVITATIONAL FIELD [TSELF

In the function of £*(z, r), the variable of motion is x, not r, then the Lagrangian
density of gravitational field is

" 9 (x, ) 08 (x,7)

¥ = i 4.1
2 Oxr dzv (4.1)
Note that in the case of graviton, the mass term vanishing.
The canonical momentum conjugate to & is
0L .
i=——+=¢& (4.2)
o0&t
The momentum is
P=1I;-v& =& - v¢ (4.3)
The canonical Hamiltonian is given by
H =1L - F =68 - & (4.4)
The energy-momentum tensor is
0L ;
T =1nuwL— ———<0,¢"
e ang
(4.5)

= _%8)\88)\53'771']' + 0,80, n;;

It is the energy-momentum tensor of the gravitational field itself in the
quantum field theory.
The 4-dimensional momentum is

Py = Tuy = — L0056 + 10,6
(4.6)
= (P, %)
Now we compute the energy-momentum tensor of the gravitational field itself

in the general theory of relativity[4].
The metric is

0¢t 0¢;
= ¢ 4.7
Inv = Gun gav 4.7
We write

Guv = NMuv huu (48)

By Eq.(3.15) we can see that h,, vanishes at infinity.
The part of the Ricci tensor R, linear in h,,, is[5]
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272 92p> 272 2
1 [ 92h) 0P, 8hm,> (49)

1) == _ _
Ry T2 (83#‘833” Oz’ 0x>  OxrOx* + 0z 0w

where we adopting the convenient convention that the indices on h,,,, Rf}l,)
and 9/0z* are raised and lowered with 7’s, for example, b\ = 0’ hy,, 9/0x) =

9 /0z", RM = n””R,(},j), whereas indices on true tensors such as g,,,, are raised
and lowered with ¢’s as usual.
Then RE}V) can be written as follows

RW _1 ALl _ o*n, _ o%n, 0%hyuy
w9\ OOy OzvOxr  Oxrdx  OxrOxy

g2 (D8 06 (088 06\ o (06 06\, (0€8 0%
1 Oz Oz OzH Oxy Oz? Oz O+ Oxv

2 OzxHOxY Oxv Oz OxHOzA Oz 0z,

(4.10)

T2

Oxrdzv x> Oz Oxhdz> dxvdzy | Orrdxy OxvOr> | O DrHdTVOT)
1 ( »rE 0 ¢ 9% n P 9% L o g )
2 \ OzrOzv Oz Ox)\  OxHOx¥ Ox Oz  OxHOx* OxvOxN Ozt OxvOx Ox)
1 8351 8& 8251 8261 8251 8251 861 6351
2 <8x”8m”8x>‘ Oz | Oxtdz’ O Oz, + OzxrOzxy Ozv Oz * dzv 8x“3x>‘8x,\>

1( 3¢ 0&; 9%t 9% n 9%t 9% +3§i 3¢ )

3¢ _ 2¢i 20 2¢i 2 i 3¢
1( 0°¢ %3 9% 0% n 07¢" 9% Jraf 9°¢ >

2 \ 0219z 0z Ozv ' Oxrdx* Oxvdxy  Oxtdxy Oxvdr> | OxHt Hx¥Or Om)

According to the free field equation (3.16), some of the terms vanishing, and
most of the terms cancel, leaving us with

RO e PG

4.11
e Qxrdx OV Oxy (4.11)

From the mass-shell constraint p,p* = 0, we have

pup" = PP - AH
= (fz : V§i) : (Ez : Vfi> - (&51 —.Z) . (515’ —92”) (4.12)

=0
Then we can get the mass-shell condition
IEDNE =0 (4.13)

By the mass-shell condition (4.13) we have

/ detde; = C (4.14)

where C' is the integral constant.
By Eq.(4.14) we can obtain
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¢t 0 9%t 9% ie
Azt Oz ) Oxrdz> HxvOx, detds

(4.15)
rE PG
OzrOz> Oxv Oz
Then Eq.(4.11) can be written as

P S
m 9rrdx OxvOxy
(4.16)

1L 9¢ 9

T C 9zk oxv

and

1 9¢ 0¢;
1) — (1 — = . ¢
B =l = 5 50 o,

(4.17)

For empty space, Ricci tensor is vanishing R,, = 0. Then in the general
theory of relativity, the energy-momentum tensor of gravitational field itself can
be written as follows[5]

1 1 1 1
by = el (277WR( ) — RL))

(4.18)

R S & S S T S
T 87G-C \ 2" our Bx,. T Oxr 0¥

Finally, we obtain, up to a constant factor, the energy-momentum tensor
(4.18) is equal to the energy-momentum tensor (4.5). It is a strong evidence
to prove that the quantum field theory constructed in this paper is classically
equivalent to the general theory of relativity.

V.  THE GREEN'S FUNCTION OF GRAVITATIONAL FIELD

According to the above discussion, the fields C;(z) = (C\ (), 0(x), ¢(x), Ci(z))
can be interpreted as the equivalent field of the gravitational field. Recall
Eq.(2.15), the space of the gravitational effect is described by the coordinate
system 7%, then the metric and the connection of the space of gravitational effect
are the derivatives concerning the variable r rather than x, so that the metric
and the connection contains no derivatives of the fields C;(z). Therefore the
gravitational interaction can be regarded as the perturbation from the fields
Ci(z).

In the preceding discussion, when we discuss the dynamics and quantization
of graviton, we use the orthogonal coordinate system x* and the spherical polar
coordinate system r’ at the same time. The coordinate system z* conjugate
to the energy-momentum of the graviton, so that x* describe the dynamics of
graviton itself. But it is not clear how r? affects gravitons, to make this clear,
we try to use the same coordinate system. Let’s set the orthogonal coordinate
system X* and let it be the same as z*, then transform the spherical polar
coordinate system 7% to the orthogonal coordinate system X*: ri — X*. To
distinguish variables in X# and z*, we use a capital letter ” X” and lowercase
letter "z”. By Eq.(2.15), we can see that graviton has the ductility in the
coordinate system ¢ (or X#). Therefore a graviton is not a point particle; it is
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a wave packet approximate to the Dirac d-function. It is a important property
because the ductility of graviton enables us to solve the difficulty of the Feynman
integral divergence by the Fourier transform.

Let’s discuss the Feynman rules. The purpose is to obtain the Green’s func-
tion. In the present case, we should obtain the Green’s function of the fields
C;(z) in the orthogonal coordinate system z*.

In the coordinate system 7%, the components of the Planck length and the
Planck time at the point x are (lp, 0(x), p(x), tp). In the orthogonal coordinate
system a*, it can be written as L (z) = (Lp(2), L3 (z), L} (x), Lp(2)).

where
Lp(x) = lp|sinf(z) cos (z)|
L3(x) = Lp|sin () sin ¢(x)| (5.1)
Lp(z) = lP| cos §(z)] |
Lp(x) =

In the orthogonal coordinate system x*, the integral constants C..(x), C¢(z)
can be written as C*(z) = (C*(x), C*(x), C3(x), C*(x)).

where
C(z) = C,(x)sinf(x) cos (x)
C?%(x) = C,(x) sin f(z) sin ¢(z) (5.2)
C3(x) = Cy(x) cos () .
C(z) = Ci(x)

Then in the orthogonal coordinate system z* and X*, the graviton can be
written as

Mz, X) = XH + CH(x) exp(— IZ(&')) (5.3)

Let j#(x) be the source flow in the orthogonal coordinate system z*. We
can get the field equation in the orthogonal coordinate system z* by Eq.(3.16)

D¢t (x, X) = j"(x) (5-4)

The D’Alembertian operator acts on the variable z.

RS
L5 ()
a function of the variable X because L5 (z) is just the component-wise manner
of the Planck length (Ip,tp) in the orthogonal coordinate system z*. Later we
will show that there is no problem with this approach.

Then the field equation (5.4) can be written as

Denote as L(X) for short. The function e~ Z(X) can be interpreted as

e MO 01 () = () (5:5)

In the scattering theory, Eq.(5.5) can be written as

e LD G (2) = 4(x) (5.6)

where G*(x) is the Green’s function of the field C*(z)

ot (z) = CO(z) 4+ / d*X' G*(x — ') " (z") (5.7)



where C(©)(z) satisfying the homogenous equation.
Let G*(x) be

1
(2m)*

GH(z) = / d*k GF (k)e~ ke
(5.8)
GH (k) = /dAll”G“(ar)e”“z

It is the transformation between coordinate space and momentum space

1 .
|z) = / d*ke ™% |k)

(2m)*
(5.9)
k) = / i e ()
Eq.(5.6) can be rewritten as
0% G*(x) = 6*(2)eEX) (5.10)
Denote
F=F - F
(5.11)
Fi(z) = (), Fy(X) = ")
Then Eq.(5.10) can be rewritten as
DG (x) = F (5.12)
The Fourier transform of F is
F = /d4acF1 etk /d4XF2 KX
(5.13)
i
=K — ——
( L‘;D(x))
By the Fourier transform, Eq.(5.12) can be written as follows
02 L/d‘*k GH(k)e™ e = ! /d‘*kﬁ e ke (5.14)
(2m)* (2m)* '

Since X* and z* are the same coordinate system, the solution of Eq.(5.14)
is

Gr(k) = —i-é(k— ix ) (5.15)

Then
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1 1 i -
GH(z) = — R (e R 1
0 =g [ 23 (316)
Retransform the orthogonal coordinate system X* back to the spherical
polar coordinate system r?, the Green’s function in momentum space can be
written as

i _ 1 - )
G4 = ~ o 6(k: - g)
GO (k) = *(ki)z
Gi(k) = 1 (5.17)
"=t
Gt (k) = —é 3w i)

where k7, k%, k?,w are the expressions of the energy-momentum in the spher-
ical polar coordinate system 7.

To make the physical image intuitive and clear, we use the orthogonal co-
ordinate system x* and X*. We can also use the spherical polar coordinate
system r* and R?, where the coordinate system R’ is the same as r. Replace
# with R?, replace X* with r*. Then the graviton can be written as follows

& =r+C(R)exp(—1-)
lp
& =0(R)
E(R,7) = (5.18)
£ = ¢(R)
t
€ = 1+ CuR) exp(~ 1)
tp
For the source flow j#(R), the field equation is
O €"(R, ) = j*(R) (5.19)
The D’Alembertian operator acts on the variable R.
The scattering equation is
exp(— )0 G (R) = &' (R)
P
2GY(R) = 6°(R)
(5.20)
02 G?(R) = 6*(R)
exp(— 12 6 (R) = 81 (R)
P

By the Fourier transform we can also obtain the Green’s function (5.17). It
shows that there is no problem in treating e~ “(X) as a function of X.



N —

Compare the Green’s function (5.17) with the usual Feynman propagator,

i 1
we can see that the generalized functions § (kT — l—) and § (w — t—) give the
P P
regularization to the integral over k" and w of the usual Feynman propagator.

The Green’s function (5.17) is the generalized function, it must be inter-
preted in the sense of integral. The bounds of integral over k" is [0, +00), the
bounds of integral over w is (—oo,+00), but the integral paths deviate from
the real axis into the complex plane and the integral paths pass through singu-

- 1 7 . . .
larities k” = — and w = et respectively. According to the properties of the
P

Dirac 5—functioI;1, we just need to give singularities on the integral paths without
calculating specific integrals when calculating the Feynman diagrams, so that
the difficulty of divergence of Feynman integral over large virtual momenta of
graviton has been solved.

The bounds of integral over k% is [0, 7], the bounds of integral over k? is
[0,27). The Feynman diagram’s integral over k and k? is limited.

Note that the variables k" and w always appear in the form of squares in
Feynman rule, therefore the introduction of the imaginary number ¢ in the

generalized function § (k’" — li) and (w — %) will change sign.
P P

VI. CONCLUSION

Since the introduction of the uncertainty principle, space spanned by the in-
ertial coordinate system becomes noncommutative lattices, then the inertial
coordinate system of the noncommutative lattices becomes the locally inertial
coordinate system on the point of spacetime, therefore the gravitational forces
appear in the sense of the principle of equivalence. The space made up of phys-
ical points limited by the uncertainty principle is the noncommutative lattices,
it is the space of graviton and it is flat. If we depend on traditional differ-
ential geometry to explain the spacetime limited by the uncertainty principle,
the 4-dimensional space made up of mathematical points can be interpreted as
curved, it is the space of the gravitational effect. The gravitational field can
be interpreted as coming from energy-momentum limited by the uncertainty
principle. By introducing gravitational interactions in this way, we can get a
wave packet approximate to the Dirac d-function; it can be explained as a semi-
classical graviton. From compute the energy-momentum tensor of gravitational
field itself, it is proved that the quantum field theory constructed in this paper
is classically equivalent to the general theory of relativity. Because the graviton
is a wave packet approximate to the Dirac d-function, the propagator of gravi-
ton can solve the divergence difficulty caused by the integration over the large
virtual momentum of the graviton in the Feynman rule. So we think we have a
new approach to quantum gravity, it can be calculated and verified.
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Derivation of Neel Temperature and Pressure
Expressions for High Temperature
Superconductors

Rasha Abd Elhai Mohammad Taha ¢, Mashael Habab Al bugomi °, Einas Mohamed Ahmed Mohamed °,
Nagwa Idriss Ali Ahmed ©, Musa lbrahim Babiker Hussein ¥, Mohamed Idriss Ahmed °
& Mubarak Dirar Abd-Alla *

Abstract- Using plasma equations beside Maxwell statistical
distribution law a useful expression of the Neel temperature
similar to that obtained for high temperature superconductors
was derived. This expression was found by obtaining a new
expression of energy from the plasma equation. The same
procedures were used to find an expression of the pressure
and isotope mass in terms of the critical temperature for high
temperature superconductors. These expressions resembles
the conventional ones.

Keywords:  neel  temperature,
Superconductors, plasma.

high  temperature

l. [NTRODUCTION

uperconductor (Sc) is one of the most important
physical phenomena that attracts attention of

physicists. It was found experimentally that
beyond a certain critical value of temperature the
resistance of the material vanishes [1]. The Sc acts also
as a perfect dismagnetic material which expells the
external magnetic field be applied when it exceeds a
certain critical value [2]. This phenomenon is well
explained by the so called Bardeen Shiffer and Cooper
(BSC). Recently the so called high temperature
superconductors (HTS), which show sc properties at
critical temperatures above 130 k were discovered
by the researchers [3,4]. These HTS show some
very interesting properties [5,6]. For example the
critical temperature is highly dependent on the doping
process [5,6]. The material can be converted from
an insulator to a sc when the concentration of the free
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carriers changed. The material can also be converted
from anti ferromagnetic material to sc above the so
called Neel temperature [7]. When some elements are
replaced by their isotopes the critical temperature
changes also comprising the so called isotope effect
[8]. The so called pressure effect shows also that
applying external pressure changes also the critical
temperature. Different attempts were made to describe
HTS phenomena but unfortunately the approaches used
are complex and incomplete and unsatisfactory [9].
However recently new promising approaches were
tackled by different authors. One of them was proposed
by Ghada, et al, where she used Newtonian mechanics
to prove that the Sc state is destroyed by the external
magnetic field when it exceeds certain critical value for
both types 1 and 2 Sc. Despite the success of this
model but unfortunately it is based on classical laws that
cannot describe other Sc phenomena on the atomic and
subatomic scales. Thus this model cannot be promoted
further to describe all Sc phenomena [10]. Another
seminal paper done by Rasha, et al was published,
finding the ordinary expression of the energy gap using
tight binding approximation. This expression, however
sayes nothing about the other effects, like the pressure
and isotope effects [11]. Recently Einas, et al, also used
plasma equations to modify Schrodinger equation to
explain pressure effect. This model explains why some
times the pressure increases critical temperature and
why it sometimes decreases the critical temperature.
This model however does not give the conventional well
known pressure and isotope mass relationships with the
critical temperature [12].

In this work one needed to find T, for high
superconducting materials in general and supercon-
ducting cuprates with the aid of quantum mechanical
treatment in which electrons are considered as
harmonic oscillators beside using plasma equations.
This work tries to explain the isotope effect and pressure
effect. These are done in sections 2&3 respectively.
Sections 484&5 are devoted for the discussion and
conclusion respectively.
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[I. DETERMINATION THE NEEL
TEMPERATURE T,

To find Neel temperature considers a particle of
particles density n, moving in resistive a medium of
density N,. The resistive force F, in this case depends
on the densities N, and N, as well
ie

I:I' = }/Onl’v
Hence one can write the plasma equation under the
effect of the internal field E, and pressure P in the form

d
nmd—\t/: neg;, — VP —y,n,v 1)
If the system oscillates as a harmonic oscillator, thus z
dv
F=—-nkx = nmH =neE, —yk,TVn—-y,n,v

Using the perturbation solution
v=v, +ve

= ALiot

n=n, +ne

_ ot
X =X,e @
E, =E,e""

One gets
- nokxo = neroi - kaTVﬁl YoV,

Thus the frequency

mw(Z) — k — kaTVﬁl + YOnrvo _ eEoi
noxo noxo Xo
3)
1 k., TVn nv
@0:\/ \/YB 1_|_Yoro_eEOi
mx, n, n,

This can be satisfied if ®,is imaginary, where
®, =0+ Iio,

The real part ®vanishes, when

vk TV, AN

n n

0 0

. —eE,; <0
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n nv
T< o~[eE0i_Yo r o]

7KgV, N,
Thus Neel temperature is given by

ZL[ E. _ﬁ]
vkgVi, o ° N, 4)

According to Maxwell distribution n is given by

N

n, = AePE (5)

The electrostatic potential V due to the hole
doping which increases positive ions shows the effect of
holes on the negative charges in the resistive medium.

2 2
ne ne
V =+ = — = —Vo
4ne I 4ne v

where n stands for the hole concentration. The energy E
can thus be written as a sum of V blues the rest of

energies E , i.e
E=E,+V=E -V,
Thus
n, =Ae " g = AP = A"

The Neel temperature in equation (4) can thus
given by

Ty = C4[03 - Cle%zn] (6)

Where C;, C,, C;and C, are constants.

[SOTOPE EFFECT AND PRESSURE
COEFFICIENT OF T

[11.

The relation between the pressure and absolute
temperature is

pv = NkgT
(7)
= NkBT =nekBT
v

Where Ng the density of electron (the number of
electron in unit volume). The equation of motion of the
electrons can be found by treating the medium as a fluid
by using Euler equation to get

5—\/] __®_ nyv + Bev ®)
OX

[6—V+v
PLat ox



The density mass of fluid P equals the density

of electrons Ne multiplied by mass of one electron m is
given by expression

p = mene

The resistive force NNV is assumed to be
dependent on the total number of electrons and protons

in the medium, n, beside the parameter,Y |, since

v=v(xt); dv—a—vdx+—dt
OX ot

It follows that

dv _
dt

6\/ dx @
ox dt ot

dv

Pt

ov oV
=V—+—
ox ot

__op

= nyv + Bev
OX v

dv dx
dx dt

op

dv _op

_ax

nyv + Bev
dx v

If the pressure is a function of x only it follows that

dp _op

=pX);,—=
P=p() dx ox

(10)
Hence the equation (9) becomes

dv dp
m.n,v—=———-—
dx

nyv + Bev (11)

Integrating the equation (11) assuming by B,V
Y, n to be constants one gets

menej.vdv = I Bevdx — Idp —J.nyvdx

B.ev,C, B
=—2_29"ex
© = kv, p[- .
Taking the logarithm of both side
InT, = |n[B &VoCop_ B
B 0] e

1mev2
2

(12)

1
—[Bevx —p—nyvx]
n e
The right hand side of this equation represents
the kinetic energy of the electron hence

1

E=-m,’
2

(13)

i[Bevx —p—nyvx]
n

e

According to Maxwell distribution the number of
electrons is given by

N, =C.e "™ (14)

(o]

Thus using (13) one gets
N =C exp[—ﬁ[Bev—p—nyvx]] (15)
0 0 n
€
where N the total density number of electrons and

protons in the sample which is equal to the density of
ions multiplied by the total number of electrons and

protons (ne + np )in each ion. Hence

M
n=n;x(N,+n)=nn,+nn =nn, +n,—

m,

(16)

Where the mass of electrons is neglected compared
to the mass of protons. Hence M=mass of the

ions =nyM,, where M, is the proton mass.

In view of equation (4) by replacing n by N, Ee
by Bev, gamma by 1 and neglecting nr, one gets
— BaeVONO

c kBVn (17)

Using equation (15) and (16) one get

—[Bev—-p— yvx(nn +M
m

p

—[Bev-p- yvx[nn +M]
mp

Hence by differentiating this equation, one can obtain the isotope effect and coefficient of pressure, respectively.

oinT, _vxnyB (19)
oM nemp

oinT, B _ (20)
o n

e
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V. DISCUSSION

Plasma equation (1) together with the fact that
the pressure dependent on the temperature for gases in
addition to assuming the real part of frequency to
vanish, beside Maxwell equation were used to find a
useful expression of the Neel temperature. The relation
between the absence of the frequency, thus the energy,
according to Plank hypothesis, is too vanishes by
treating the plasma particles as vibrating strings. The
absence of real energy and the dominance of imaginary
energy means that the collision is very effective and the
thermal energy is very large as pointed out by Dirar et
al[10]. This high thermal energy causes random motion
of magnetic dipoles due to thermal agitation. This leads
to dis appearance of ferro and anti ferro magnetism.
Thus it is quite natural to obtain Neel temperature
according to this hypothesis in equations (4) and (6)
respectively. The emperical expressions of the HTC for
pressure and isotope effects were found using gas law
in equation (7) and plasma equation (8) to find first a
useful expressions for kinetic and total energy in
equations (12) & (13) respectively. This leads to a useful
expression of the critical temperature in equation (17).
Using these relations a theoretical relationship between
isotope mass and critical temperature is typical to the
conventional emperical one was found in equation (19).
A useful expression of the pressure related to the critical
temperature is also found in equation (20).This
expression is similar to the emperical conventional one.

V. CONCLUSION

Using plasma equation together with Maxwell
equation beside gas laws a useful expression of the
Neel temperature, Pressure, isotropic mass for H TS
was derived. These relations fortunately conforms with
the emperical conventional relations.
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Surfing on Top of a Gravitational Wave

Stanislav Konstantinov

Abstract-The article proposes, within the framework of the new
cosmological model, which includes superfluid dark energy
and dark matter, to revise the Einstein's “vacuum field
equation” and, based on new astronomical observations, to
refine the type and speed of gravitational waves. | note the
need for further improve the LIGO and Virgo detectors for
detecting longitudinal of gravitational waves. The article
considers the Wakefield effect implemented in the AWAKE
project for particle acceleration in the Large Hadron Collider as
a mechanism for the possible acceleration of primary protons
and spacecraft to superluminal speeds at the top of
longitudinal gravitational waves in space. | suggest using the
SMOLA plasma space engine to provide spacecraft energy in
stationary and pulsed modes.

Keywords: warp drive, gravitational wave, wakefield,
surfing, proton, gamma radiation.

. INTRODUCTION

he warp drive is perhaps the Holy Grail of space
exploration. With a propulsion system capable of

moving at a speed exceeding the speed of light,
man can reach the far corners of our galaxy and even
go beyond it. According to professor of aerospace
engineering Jason Cassibry (Jason Cassibry), scientists
are getting closer to hacking the physics of the warp
engine to make it work just like in Star Trek. Cassibry
teaches at the University of Alabama, Huntsville, where
he advises undergraduate student Joseph Agnew,
author of a recently published study on this fantastic
type of engine (Figure 1).

Figure 1: Graduate student Joseph Agnew

In 1994, the Mexican physicist Miguel Alcubierre
suggested that an object could deform spacetime in
front of itself [1]. The Alcubierra drive, which  remains
theoretical, creates a “wave bubble” around the object.
This bubble deforms space-time, creating a region of
contracting in front of it and expanding the space
behind it, placing the spaceship and everything else - in
a new position faster than the light moves. It is important
to note that the object inside the bubble never moves
than the speed of light. Problems arise in the process of
creating this deformation bubble. Initially, estimates
showed that the curvature of Alcubierre would require
all the energy available in the universe to create such
a bubble. However, as Agnew pointed out in
his presentation and work, this estimate has since
decreased due to the inclusion of exotic matter in the

Author: Department of Physical Electronics, Herzen State Pedagogical
University, Saint Petersburg RSC’Energy’, Russia.
e-mail: konstantinov.s.i@yandex.com

model, which does not yet exist [2]. Theoretical
progress is one thing, and the physical creation of such
an engine is another, and, as Cassibrey said in an
interview with Motherboard, scientists still have a long
way to go before they reach this ultimate goal. | think
shorten this path by including dark matter as an exotic
matter Agana, capable of creating a “wave bubble”
around the spacecratft.

II. PROPAGATION OF GRAVITATIONAL WAVES
IN THE ELASTIC MEDIUM OF SUPERFLUID
DARK ENERGY AND DARK MATTER
According to observations using the Hubble
Space Telescope space telescope in 1998, established
the accelerated expansion of galaxies in the visible part

of the Universe.  Cosmological antigravity in the
standard ACDM (A- Cold Dark Matter) model is
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described Einstein by
the distance:

linear force depending on

Fe = (c?/3) ‘AR, (1)

Where A is Einstein’s cosmological constant, and R is
the distance [3].

However, Nobel Prize winner Brian P. Schmidt
in his Nobel Lecture on 8 December 2011 “The Path to
Measuring an Accelerating Universe”, was forced to
admit: “The discovery of the accelerated expansion of
the universe caused a huge amount of theoretical
research. Unfortunately, the apparent progress in our
understanding of this problem has not yet happened -
the cosmological acceleration remains as mysterious as
in 1998”[4]. In this paper, based on the development of
the theory of superfluid media are invited to expand the
scope the standard ACDM and give a physical
explanation of the cosmological acceleration, based on
the structural features and the elastic properties of the
space environment. If the deformation arising in the
elastic spring or the elastic intergalactic medium (dark
energy) would is proportional to the force applied to the
body of F = k - r (Guka's law), space-time will represent
straight lines that go from the observer to infinity [5].
Obeying this law describes the repulsive forces between
the structural elements forming dark energy. Phase state
quantum vacuum characterizing dark energy, are
considered in the model as analogous the
superconducting a-phase SHe-B while assuming that
dark matter can be considered as an analog of the
spontaneously ferromagnetic B phase 3He-B, formed in
strong gravitational and electromagnetic fields of
galaxies and black holes and at the same time acquired
gravitational  properties. Consider the antigravity
mechanism inherent in dark energy. Similarly to the
interaction of vortices in superfluid 3He-B, vortices in the
environment of dark energy should also interact. In
3He-B, the magnetization of vortex cores takes place
along the axis of the vortex; that is, there is a spin
polarization of the superfluid liquid. Thus, the space

environment in the turbulent region can be characterized
by the state of all-round stretching [5]. In the framework
of the hydrodynamic model, the effect of a superfluid
fluid on the vortex core can be mathematically described
by the introduction of pressure Pn at the boundary of the
vortex. The sign of pressure depends on the nature of
the internal stresses in the medium. If these the internal
stresses in the dark energy have the character of all-
round stretching, then the pressure will be negative.
That is, all the dynamic characteristics will have a sign
opposite to that which they would have had for the usual
ideal incompressible fluid with the same kinematic
properties. This behavior of the system is similar to the
presence of a negative mass. Strength Fe is antigravity
repulsive force acting in a space environment (dark

energy):
Fe = - [s'Pn ds, 2)

Where,
n is external normal to the surface S
ds is infinitesimal element of the surface.

In a superfluid 3 He-B medium during rotation,
guantum vortex filaments are formed in which the
angular momentum of paired atoms 3He is nh; h is the
Planck constant, n = 1, 2 [6]. Today, astrophysicists
discovered in 12 billion light-years from Earth in the
constellation Aquarius of a previously unknown
megastructure. She is a complex interweaving of
‘channels" or "threads" of hydrogen gas that extend
between galaxies. Scientists believe that this is part of
the structure, previously called the "space network",
which, according to calculations, should connect all
galaxies and black holes in the Universe. A detailed map
of elusive structures in one of the regions of the early
Universe was compiled during observations using the
MUSE tool at the Very Large Telescope of the European
Southern Observatory (ESO) for the light emitted by
hydrogen in the massive proto-cluster SSA22, located at
a distance of about 12 billion light-years from Earth in
direction of the constellation Aquarius (Figure 2).

Figure 2: Space network. White dots are actively forming galaxies

© 2020 Global Journals



The results showed that the gas forms long
flaments in the intergalactic space, which exactly
corresponds to the simulation performed on this site
and forecasts of galaxy formation models. The
intergalactic filaments of the space network extend over
more than three million light-years and provide “fuel” for
the formation of new stars and the growth of
supermassive black holes in the parent protocluster. A
map of the giant 'web" compiled basis on of
observations, and the findings of scientists were
published in the journal Science on June 6, 2019 [7]. In
my opinion, this discovery confirms that in a superfluid
medium of dark energy filling the intergalactic space,
guantum vortex filaments are formed from paired
hydrogen atoms, similar to paired He atoms in a sHe-B
superfluid medium (Figure 2).

ESA  XMM-Newton X-ray Observatory
discovered three massive filaments of hot gas in a
cluster of galaxies. So exposed part of the cosmic
skeleton that permeates the entire universe. Galaxies
gather to form groups and even large agglomerates

called clusters. These clusters are the most massive
space structures held by gravity. Clusters contain a
large amount of hot gas and even more invisible dark
matter. On a universal scale, galaxies and clusters of
galaxies are connected into a giant network, at the
nodes of which are the most massive clusters. XMM-
Newton's new study discovered several filaments of
galaxies, gas, and dark matter that flow to one of the
most massive clusters of galaxies in the universe. This is
the first discovery to confirm theoretical calculations. “It
was an unexpected and long-awaited discovery!” Says
Dominic Eckert of the University of Geneva, Switzerland,
author of a report in the journal Nature. Figure 3 shows
the image of the four galactic clusters that make up
Abell 2744. Four very massive clusters of galaxies are
visible where there is a higher concentration of galaxies
(white and purple regions). Two clusters in the lower-left
corner of the image are in the early stages of the merge
process. Two other clusters can be seen in the central
part of the image just above the center.

Figure 3: Components of the cluster of galaxies Abell 2744. White color - galaxies, red color - hot gas and
blue color - dark matter

In early 2020, scientists managed to register
small clumps of dark matter - only 1/10 000 and even
1/100 000 of the mass of the Milky Way. And for dark
matter, these are indeed very shallow meanings.
Detection is made possible by gravitational lensing of
light. If there is even a small cluster of dark matter in the
galaxy lying in the foreground, or on the line of
observation, the observed picture is distorted. Based on

these distortions, we can conclude about the size of the
clots. As you know, massive objects can refract rays of
light. Not much, but at distances of millions of light-
years, deviations will be noticeable. This characteristic
gives rise to the effect of gravitational lensing, thanks to
which we can see the light from distant stars that are
behind galaxies or other massive objects (Fig. 4).
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Figure 4: The effect of gravitational lensing

The Hubble observation yields new insights into
the nature of dark matter. “We made a very compelling
observational test for the cold dark matter model, and it
passes with flying colors,” said Tommaso Treu of the
University of California, Los Angeles (UCLA), a member
of the observing team [8]. Since gravitational fields are
not possible to screen by material bodies, the
propagation path of the gravitational waves will differ
from electromagnetic waves.

It can be assumed that the structure of the
Universe is much more complicated than previously
imagined in cosmology. This assumption is based on
the latest discoveries of astrophysicists who discovered
that in the universe, the location of galaxies changes
synchronously, like a flock of birds in flight. For example,
a study published in the Astrophysical Journal in
October 2019 showed that hundreds of galaxies rotate
in sync with other galaxies that were tens of millions of
light-years away. “The discovery is completely new and
unexpected,” said June Heo Lee, an astronomer at the
Korea Institute of Astronomy and Space Sciences. “The
observed coherence must have some connection with
large-scale structures because it is impossible for
galaxies separated by six megaparsecs (approximately
20 million light-years) to interact directly with each
other,” Lee said. Scientists suggest that synchronized
galaxies can be embedded along with the same
large-scale structure, which rotates very slowly
counterclockwise. This fundamental dynamics can
cause some consistency between the rotation of the
studied galaxies and the movements of their neighbors.
For the dark energy and dark matter, the generalized
vector Lame wave equation is valid. This equation is
equivalent to two simpler wave equations, which
describe elastic waves of two types: longitudinal waves
that propagate with phase velocity Vp and transverse
waves with phase velocity Vs. It can be gravitational,
electromagnetic, and torsion waves. The speed of
propagation of longitudinal waves is higher than the

© 2020 Global Journals

transverse. Gravitational waves can be attributed to the
longitudinal waves since according to the calculations of
Laplace, their speed should exceed the transverse
electromagnetic waves at least 7000000 times.
Otherwise, the retarded gravity of the Sun to cease to be
strictly central and the planetary system fall apart very
quickly due to cyclic torque [9]. In the work "Elastic
Model of Physical Vacuum" Professor V. A. Dubrovsky in
1985 presented an estimate of the speed of gravitational
waves based on the fact that the ratio of the interaction
forces according to the Coulomb law for transverse
electromagnetic waves and longitudinal gravitational
waves is determined by the ratio of the corresponding
elastic modules, which is equivalent to the ratio of
their square of velocities. It follows that the speed
of gravitational waves exceeds the speed of
electromagnetic waves by 10° times [10]. In 1994, when
July 16, 1994, the great nucleus of the comet
Shoemaker-Levy collided with the Jupiter gas sphere,
radial oscillations gave rise to the surface gravity waves,
instantly resulted in fluctuations in several geodetic
satellite command-measuring complex of Russia.
Typically, geodetic satellites have an orbit inside a tube
with a diameter of about 1 km. And their orbit control is
carried out with very great accuracy - the error in the
coordinate is up to a 1meter, and the error in speed is
up to 1 cm /sec. During the collision period, the
diameter of the tube path increased by 5-8 times.
Unfortunately, the author does not have similar
information from the USA from NASA. Speed
gravitational waves, formed by the collision of a comet
with Jupiter, significantly exceeded the velocity of
electromagnetic waves (light spreads from Jupiter to
Earth is 43.2 min). A more recent example is the
registration of gravitational waves generated from the
merger of neutron stars on August 17, 2017. So, on the
morning of August 17, 2017, at 15:41 Moscow time, two
Advanced LIGO gravitational detectors in the USA and
Advanced Virgo detector in ltaly recorded a gravitational



wave surge GW170817. Thanks to data from three
detectors, it was possible to localize by triangulation the
location of the source in the sky (with an area of about
35 square degrees), which turned out to be in the
southern sky. After 2 seconds, telescopes Fermi and
INTEGRAL detected a short burst of gamma radiation in
the same region of the sky. A message about this
discovery was promptly sent to observatories located in
the southern hemisphere of the Earth. In this case,
astrophysicists have suggested that this is a fusion of
neutron stars. Since this process, according to modern
ideas, basically generates short gamma-ray bursts and
superlight neutrinos. Incidentally, superluminal neutrinos
were also observed during supernova explosions, when
neutrinos first arrive, and then an optical flash is visible
after a few hours [11]. Telescopes around the world
were waiting for the night and got into work after a few
hours. The astronomers at the Las Campanas
Observatory in Chile were the first to record a Kilonova

flare using the Henrietta Swope optical 1-meter
telescope. Almost simultaneously with it, a flash in the
infrared was seen by the VISTA telescope. At the
moment of merging of two neutron stars into one
compact object (a neutron star or a black hole), a
"fireball" is formed from gamma radiation, followed by a
Kilonova flash, visible in all wavelengths, including the
optical, due to the ejection of part of the substance into
space (Fig 5). Then, astronomers at another Chilean
observatory - Las Chambres - activated their network of
20 robotic telescopes around the world and tracked a
20-fold decrease in the optical brightness of a Kilonova
flash for five days, which allowed us to construct a light
curve. Estimates of the distance to the object, obtained
both from gravitational wave data and from other
observations, gave consistent results: GW170817 is at
the same distance from Earth as the galaxy NGC 4993,
that is, 130 million light-years away.

Figure 5. Galaxy NGC 4993, VLT image (ESO, Chile). A faint light source at the top of the center of the galaxy is a
Kilonova, an explosion when two neutron stars merge. Red shows gas emission with an unexpected spiral structure.

(Photo by ESO / J.D. Lyman, A.J. Levan, N. R. Tanvir)

The discovery of 2017 was the second case,
after the explosion on Jupiter during the impact of
the nucleus of comet Shoemaker-Levy, when an
astronomical event was observed both on light and
gravitational waves, ushering in a new era of “multi-
medium astronomy”. The information received gave
scientists invaluable evidence that gravitational waves
can propagate at a speed different from the speed of
light. Professor of Osaka University of Japan L. Baiotti,
in his article published in September 2019 states: “While
the GW170817 event was very fortunate because of its
proximity to us, it can be expected that future
observations will not all have such a high signal-to-noise
ratio, but the increasing sensitivity of advanced GW

detectors over the next years will surely lead to a large
number of detections of merging BNS systems” [12].
Here, it should be noted that experiments to study
longitudinal gravitational waves in plasma-like media
both in laboratory conditions and in outer space are
carried out using methods and recording equipment
designed to receive transverse electromagnetic waves.
Visible space Universe contains more than 90% of the
substance in a plasma state in which various types of
longitudinal waves arise. Especially strong generation of
longitudinal waves of great intensity is manifested during
the collapse of stars or their explosive evolution, for
example, the formation of new and supernova stars,
when powerful ejections and plasma flows are formed.
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During these processes, charge separation occurs,
leading to the generation of longitudinal waves. The
same applies to the Sun, especially during activity
cycles. In-ground and airborne detectors, waves are
usually recorded as transverse electromagnetic waves,
even when their longitudinal nature is known. It is
believed that longitudinal waves are transformed into
transverse at various inhomogeneities of the plasma, its
boundaries, or due to various interactions with other
waves. On the way from Jupiter to the Earth, longitudinal
gravitational waves underwent fewer transformations
than on the way 130 million light-years from the galaxy
NGC 4993 and maintained a high superluminal speed
when they met the Earth. For a reliable interpretation of
gravitational waves in GW detectors, specific methods
for recording longitudinal gravitational waves should be
developed this primarily relates to antennas.

Consider the famous “Einstein Field Equation”
which governs the behavior of general relativity. The left-
hand side describes the curvature of space-time, while
the right-hand side describes the distribution of
matters [3]:

o Ty )

C

Ruv —%guv =

Where Ruv is the Ricci tensor; guv is the event space
metric tensor; Tuv is the energy-momentum tensor
of matter.

Einstein is talking about gravitational waves
propagating in the free space, which means there is no
matter, not even electromagnetic field, consequently the
right hand side should be zero. So the equation is
simplified to Ruv —%guvR = 0, which is equivalent to a
more concise form Ruv = 0, which is also known as
“Vacuum Einstein Field Equation”. Both EFE and VEFE
are nonlinear partial differential equations, while in the
weak field setting, they can be approximated with
linear equations. The linear EFE is similar to other
wave equations like Maxwell’'s Equations, so Einstein
predicted the existence of transverse gravitational wave
and predicted that the speed of the gravitational waves
is equal to speed of light. However, there is no free
space in galaxies, there is dark matter there, which is
five times more than baryonic matter and the right side
of equation (3) cannot be equated to zero. Therefore,
Einstein's predictions regarding the type and the speed
of gravitational waves in the new cosmology need to be
clarified. In 2019, thanks to the Event Horizon telescope,
an M87 image was obtained - the world's first
photograph of a black hole (Figure 6).

Figure 6: The famous photo of a black hole in the galaxy M87

This hole is located in the center of the
eponymous galaxy, also known as NGC 4486, it is about
6.5 billion times more massive than the Sun and emits
streams of red-hot "semi-digested" stellar matter into
space. The super-giant elliptical galaxy is about 53
million light-years distant from Earth, and its length is
about 240,000 light-years - that is, it is slightly larger
than the Milky Way.

The substance erupts from a black hole at
speed significantly higher than the speed of light.
Although the erupted substance takes the form of an
elongated ray, it does not look like a uniform stream - it

© 2020 Global Journals

is rather lumpy, inhomogeneous clumps of hot material
flying on the crest of a longitudinal gravitational wave
(Figure 7). The results of the latest study are presented
in a paper published in the Astrophysical Journal [13].



Figure 7: The flow of matter discharged from a black hole NGC 4486 at speed 6.3 times the speed of light

The model of the quantum vacuum as an
analog of superfluid SHe-B clearly shows how
microscopic processes studied only by quantum
mechanics manifest themselves in  macroscopic
processes. The initial information from classical
hydrodynamics on the motion of spherical bodies in a
fluid (Stokes work), which has been the primary source
of progress in the study of low-frequency anomalies
[14], allows you to theoretically calculate the additional
energy extracted from dark matter to create gravitational
waves. It is a complex force F (w), exerted by the fluid on
the sphere of radius R, which performs periodic
oscillations with a frequency o. Within the low Reynolds
numbers, we have:

Ao)= 6myR (1 + %@))V(w) +3nRe | 22 (147 %w))/wV(w),
(4)

0 (w) = (Cnlpw)'/e

Where p - fluid density, n - the viscosity, V - velocity
amplitude sphere, & (o) - the so-called viscous
penetration depth, which increases with an increase in
viscosity and a decrease of the oscillation frequency.

The real part of the expression (4) is a known
Stokes force derived from the movement of fluid in the
sphere. Imaginary component (coefficient of iwV) is
naturally identified with the effective mass of the
cluster added:

9 §(w)
e ()
Origin added (attached) mass Meff (oR),
depending on the frequency o and the radius R of the
sphere of the cluster associated with the excitation of
the field around a moving cluster of hydrodynamic
velocity v; (r) and the appearance in connection with this
additional kinetic energy [14]. It's in the laboratory, and
in space, the reason for the increase in the inertial mass
of Mercury is the perturbation of the space environment

2mpR3

Meff (wR) = 3

[1+

caused by the nonequilibrium state of Mercury, whose
orbit is subject to strong perturbations due to proximity
to the Sun, when the vector of velocity is constantly
changing, forming vortices in the medium. The pressure
in the region of the vortex formed behind the planet will
become lower, which, in turn, will cause an increase in
drag and, as a result, an additional field of inertia. The
relationship between friction resistance and pressure
resistance depends on the Reynolds number (Re). The
more Re, the greater the compaction of the medium is
created in front of the planet, and the more rarefied
medium will be behind it [15]. This creates longitudinal
gravitational waves in the space environment. If a
spaceship moves in the wake of such a super-light
gravitational wave, then it will move in space with super-
light speed.

[1I.  WAKEFIELD -THE MECHANISM OF
SPACECRAFT ACCELERATION BY "SURFING"
ON Tor OF A LONGITUDINAL
GRAVITATIONAL WAVE

As in AWAKE accelerators, where particles are
accelerated when “surfing” at the top of a plasma wave
(or Wakefield field), a spaceship can accelerate at the
top of gravitational waves in the quantum vacuum
(dark matter) which contains similar zones of positive
densifications and discharges in the galactic and
intergalactic environment. The team behind the
Advanced Proton Driven Plasma Wakefield Acceleration
Experiment (AWAKE) at CERN in Geneva has been
working five years after CERN approved the project in
2013. In an interview with the project manager AWAKE
Edda Gshwendtner “This is fantastic: the new method of
particle acceleration works” explains the essence of the
experiment. “In the classical scheme, the electron beam
in the collider accelerates under the influence of the
electromagnetic field. In our experiment, a beam of
protons flies in the plasma. It creates a wave and

© 2020 Global Journals

Global Journal of Science Frontier Research (A) Volume XX Issue II Version I E Year 2020



Global Journal of Science Frontier Research (A) Volume XX Issue II Version I E Year

thereby ensures the acceleration of the electron beam
that follows. The beam of electrons with the energy of 19
MeV flew in the plasma ten meters and increased
energy to 2 GeV, that is, more than 100 times. This
means that the average acceleration rate was 200 MeV /
m.” [16]. The experiment was carried out by the AWAKE
collaboration and scientists from the Budker Institute of
Nuclear Physics, Siberian Branch of the RAS. Traditional
accelerators use what are known as radio-frequency
(RF) cavities to kick the particle beams to higher
energies. In Wakefield accelerators, the particles get
accelerated by “surfing” on top of the plasma wave (or
Wakefield) that contains zones of positive and negative
charges. Allen Caldwell, spokesperson of the AWAKE
said, “Wakefield accelerators have two different beams:

the beam of particles that is the target for the
acceleration is known as a witness beam, while the
beam that generates the Wakefield itself is known as the
drive beam. AWAKE is the first experiment to use
protons for the drive beam, and CERN provides the
perfect opportunity to try the concept. Drive beams of
protons penetrate deeper into the plasma than drive
beams of electrons and lasers. Therefore, Wakefield
accelerators relying on protons for their drive beams can
accelerate their witness beams for a greater distance,
consequently allowing them to attain higher energies.”
Like an accelerator AWAKE, the spaceship can get
accelerated by “surfing” on top of the longitudinal wave,
caused by an explosion similar to the explosion comet
Shoemaker-Levy collided with Jupiter (Figure 8).

Alcubiere Warg Diive
sirptches spacetime in
causing the
of space ahaad
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Figure 8: Spaceship on top of a gravitational wave

Like in the AWAKE accelerator, in space primary
protons generated by supernova fusion could
accelerate by “surfing” at the top of a longitudinal
gravitational wave and upon reaching the Fermi and
INTEGRAL space telescope detectors cause a short
burst of gamma radiation in them. There is a process,
leading to the birth of gamma-rays generated by the
interaction of protons accelerate to ultra-high energies
with matter:

P+ X—->m+Y —>y+y+Y (6)

Therefore, the categorical approval of
astrophysicists that the speed of gravitational waves is
equal to the speed of light, because that only 2 seconds
elapsed between registering a gravitational burst
GW170817 that is, 130 million light-years away and the
gamma-ray burst, should be verified again. A new burst
of gravitational waves, recorded on January 18, 2020, is
explained by a collision of neutron stars that occurred at
a distance of 520 million light-years, was not

© 2020 Global Journals

accompanied by the detection of a gamma-ray burst.
This may indicate that at such a great distance the
primary protons and gamma rays do not reach the
Earth.

[V. PLASMA ENGINE FOR SPACECRAFT BASED
ON THE SMOLA INSTALLATION

To accelerate the spacecraft by "surfing" on top
of a longitudinal gravitational wave, it must be equipped
with a SMOLA plasma engine. The SMOLA installation
(Spiral Magnetic Open Trap) is a new technology for
creating a space fusion engine. In stationary mode, it
works like a thermonuclear reactor, providing spacecraft
with energy, and in the pulsed mode it accelerates the
spacecraft for surfing on the crest of gravitational
waves. Scientists at the G. Budker Institute of Nuclear
Physics, RAS have tested the installation SMOLA
(Spiral Magnetic Open Trap), with which you can keep
the thermonuclear plasma in linear magnetic systems



(Figure 9). On the one hand, the new installation should
help to make one more step towards controlled
thermonuclear fusion (TNF), and on the other hand, it
will enable the spacecraft to accelerate to record
speeds. Open traps, which are dealt with in the Institute
of Nuclear Physics, are free from the shortcomings the
closed plasma traps (tokamaks). The thermonuclear
energy of the future is unlikely to be generated on the
basis of a tokamak. First of all, it costs too much (the

Open traps are way simpler and cheaper and
can generate a clean, neutron-free thermonuclear
reaction. But the trouble is that they are open, which
means that the plasma may possibly leak out of them.
The installation SMOLA is meant to solve this issue.
“The idea was to create a magnetic field in the form of a
screw. Imagine a meat grinder that is turning minced
meat. In our case that minced meat is the plasma” -
senior researcher of the Institute, Anton Sudnikov
explained. “Plasma particles tend to fly out of the meat
grinder through the grill, but if we turn the handle in the
opposite direction, the mincemeat will move backward -
the opposite impulses compensate each other, and the
plasma remains in place, that is, in trap” [17]. Deputy
Director of the Institute Alexander Ivanov gave additional
comments: “According to theoretical estimates, the
longitudinal plasma losses will decrease by 20-100
times. This will make it possible to raise the plasma
temperature a lot. It is planned that two SMOLA units will
become parts of a new gas-dynamic multi-mirror trap,
which is designed in the Institute. It is expected to attain
plasma parameters, which are not inferior to the best
tokamaks. This can be a real breakthrough. Besides, if
we start turning the handle of the meat grinder in the
opposite direction, then the plasma particles will not be
decelerated, but, on the contrary, will fly out with
acceleration”. Alexander Ivanov told that the scientists
achieved a temperature of plasma of 100,000 degrees
and reached a sufficient density. These parameters are

Figure 9: The installation of SMOLA

estimate of the ITER Tokamak exceeded 15 billion euro),
and construction time is constantly delayed. And
secondly, in tokamak it is possible to ignite the only
plasma, consisting of a ftritium and deuterium mixture.
But tritium is itself radioactive, and the reaction process
creates neutron radiation. So such a thermonuclear
station will cause nearly the same environmental
problems as the nuclear power plant today.

12H +43H —,*He + o'n + 17.6 MeV 7

7 s

-\ -

enough for the creation of the rocket engine. The
Institute  director, Pavel Logachev said: “If the
experiments planned on it are successful we expect to
get new technologies for thermonuclear fusion, on the
one hand, and a promising plasma engine for
spacecraft, on the other hand” [18].

V. CONCLUSION

In the framework of the new cosmological
model, which includes superfluid dark energy and dark
matter, it is proposed to revise Einstein's “vacuum
field equation” and, based on new astronomical
observations, to clarify the type and speed of
gravitational waves. For this, further improvement of the
gravitational wave detectors is necessary by developing
new specific methods for detecting longitudinal
gravitational waves.

In the article, | cited astrophysical observations
confirming the existence of superluminal speeds, and
proposed a real mechanism for accelerating primary
protons and spacecraft by "surfing" at the top of a
longitudinal gravitational wave.
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Dirac Generalized Relativistic Quantum Wave

Function Which Gives Right Electrons Number

in Each Energy Level by Controlling Quantized
Atomic Radius
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Absiract- Using generalized special relativistic energy-
momentum relation the linear energy-momentum Dirac relation
was obtained. This equation was used to find Dirac
generalized relativistic quantum equation. This equation was
used to find the probability and the number of particles for
each atomic energy level. The wave function found using this
equation can give an expression for the number of electrons in
each energy levels if the atomic radius is quantized and satisfy
a certain relation.

Keywords: generalized special relativity, dirac equation,
atomic energy levels, number of electrons in the energy
level, atomic radius.

I. INTRODUCTION

uantum mechanics, as formulated by Bohr,
QHeisenberg, Schrédinger, Pauli, Dirac, and many

others, is based on wave particle dual nature
of the atomic world. Schrédinger equation is based
in addition on the Newtonian energy-momentum relation
(1, 2].

According to quantum mechanics, particles do
not have definite values of position and momentum at
the same moment. The square of the absolute value of
the wave function correspond to regions where the
particle is more likely to be found if a location
measurement is done [3,4].

The Schrédinger equation is the key equation of
Quantum mechanics. The first step in the development
of a logically consistent theory of non relativistic
Quantum mechanics is to drive a wave equation which
can describe the particle, wave like behavior of a
quantum  particle.  This equation can describe
successfully the behavior of atoms including Hydrogen
atom [5, 6].

Hydrogen atom consists of a positively charged
proton and a negatively charged electron, moving in
orbit under the action of centrifugal force and the
influence of their mutual attraction [6,7]. The fast
electrons can be described by relativistic Klein- Gordon
or Dirac equation [8]. Despite the successes of

Author o o: Department of physics, Faculty of Science, Sudan University
of Science and Technology, Khartoum, Sudan.
e-mail: garaof@yahoo.com

quantum laws, they suffer from some setbacks, for
example the wave function cannot give the correct
number of electrons in each energy level [9,10]. It
cannot also explain quantum gravity [11, 12].

Fatma Osman, Mubarak Dirar and other studies
Quantum Equation for Generalized Special Relativistic
Linear Hamiltonian, to solve some of these problems.
They use generalized special relativistic energy -
momentum relation a useful linear equation was
obtained. They found that the coefficients and matrixes
resembles that of Dirac relativistic quantum equation
Anew quantum linear relativistic equation sensitive to the
potential and the effects of fields was also obtained.
This equation reduces to that of Dirac in the absence of
fields [13].

The solution of this equation predicts the
propagation of travelling wave inside fields without
attenuation. Thus it can describe the electromagnetic
wave propagation inside fields. It also predicts the
existence of biophotons as stationary waves that
spreads themselves, instantaneously through the
surrounding media. It also shows that particles behave
as harmonic oscillator inside atoms with rest mass
energy equal to the zero point energy. These results
agree with observations [14].

Ebtisam A. Mohamed and other studied
Derivation of Statistical Physical Laws from Quantum
Mechanics. Their work mainly aims to derive Maxwell —
Boltzmann distribution, Fermi — Dirac and Bose -
Einstein distribution laws by using the quantum wave
function in the energy and momentum space beside the
relation between the number of particles and chemical
potential in addition to some thermodynamic relations
concerning  probability.  The ordinary  quantum
mechanical wave function for free particle was
differentiated with respect to energy and momentum.
The derivation of statistical laws from quantum wave
function shows the general nature of quantum laws [15].
These successes motivate to try to use GSR Dirac
equation to solve the problem of the number of
electrons in the energy states. This is done in section
(2). Sections (3) and sections (4) are devoted for
discussion and conclusion.
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a) Time Independent Potential Dependent Special Relativistic Dirac Equation

The full Dirac potential (GSR) equation takes the from

00 _

5

oy

= ch?a.V (—) —~ c% V oV + ih B, c2 (a_lp) + Bm,c?Vy

Jt Jt

To find time independent Dirac equation, substitute

To get

hZw

P, t) = fFOu@) = e™ u(r)

—iwh%ca ichv

2 Vu + ” a.Vu+hwpm,c? + pm,c?v

u

From time dependent potential the above equation can be rewrite as

ich vaVu — ihw(hc)aVu = (h®w? — Bm,hwc? — Bm,c? v)u

For simplify let

ich vaVu — ichEaVu = (E? — BEm,c? — fm,c?v)u = b,u — fm,c?vu

For hydrogen atoms and hydrogen like atoms the potential is spherical up systemic, in the form

Let

E =hw

b, = E* — BEm,c?

—C
v=—
T
o =%
07 4me

Where q & q, = charge of particles and r = distance between the centers of particles.
A direct substitution of equation (6) in (4) yields

Try now a solution

Equating free terms and that having the power (r~1), one gets

Comparing (11) with (12) yields

Let

Subin (8) to get
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E?=2fm,c*E

E = 2fm,c? (28)
Thus
u = b,(c3 + c,r)etbalcatear) (29)
The probability of finding the particle at position
ul? = by* (5 + c4r)? (30)
But experimentally it was found that the number of electrons in the energy level n is a nature number n,
Thus
[ul? = b,%(c3 + ¢c,7)% = n, (3D
n, = 2,8,18,32,50,72,98
Thus
1
g2 ¢
== 2
bicy ¢4 (32)
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Induction and Parametric Properties of Radio-
Technical Elements and Chains and Property
of Charges and their Flows

F. F. Mende

Abstract- In the theory of electrical chains is customary to
assume that the capacities and inductances are the reactive
elements, which cannot accumulate energy. However, this
point of view is not accurate, since under specific conditions
both the capacity and inductance can accumulate energy. In
addition to this, it occurs that the capacity and inductance can
play the role of effective resistance, which depends on time. At
present wave equations for the long lines require the
knowledge second derivative voltages and currents, which are
extended in such lines. However, there are such cases, when
such derivatives cannot be determined. This is the case, when
dc power supply is connected to the line, or when this voltage
changes according to the linear law. Answer to a question, as
one should enter in this case, give in the proposed article. The
properties of long lines are characterized by such parameters
as linear capacity and inductance, which do not consider the
kinetic properties of charges. This connected with the fact that
linear field inductance in the long lines considerably exceeds
linear kinetic inductance. This condition cannot be observed
when as the conductors of line it serves electronic or ionic flux.
This special feature of such lines in the existing publications
also is not examined. In the article the new law, which
determines the dependence of the specific resistance of
electron beam on a potential difference between the
electrodes and the distances between them, is obtained. It
follows from this law that the specific resistance of electronic
flux depends on the distance between the electrodes, between
which moves electronic flux. This opens the new technical
possibility of designing of the analog converters, which
connect displacement with the specific resistance of beam. It
is shown that the stepped voltage-current characteristic of the
superconductive thin narrow superconductive channels, which
are been in an intermediate state, is connected with the
presence to resistance in electron beams.

Keywords:  self-induction, reactive elements, field
inductance, kinetic inductance, long line, wave
equations.

. INTRODUCTION

n the theory of electrical chains is customary to
assume that the capacities and inductances are the
reactive elements, which cannot accumulate energy.
However, this point of view is not accurate, since under
specific conditions both the capacity and inductance
can accumulate energy. In addition to this, it occurs
that the capacity and inductance can play the role
of effective resistance, which depends on time. Such

Author: e-mail: fedormende@gmail.com

properties of these elements before the appearance of
publications [1-4] were not known. At present wave
equations for the long lines require the knowledge
second derivative voltages and currents, which are
extended in such lines. However, there are such cases,
when such derivatives cannot be determined. This is the
case, when dc power supply is connected to the line, or
when this voltage changes according to the linear law.
Answer to a question, as one should enter in this case,
give in the proposed article. The properties of long lines
are characterized by such parameters as linear capacity
and inductance, which do not consider the kinetic
properties of charges. This connected with the fact that
linear field inductance in the long lines considerably
exceeds linear kinetic inductance. This condition cannot
be observed when as the conductors of line it serves
electronic or ionic flux. This special feature of such lines
in the existing publications also is not examined. In the
article the new law, which determines the dependence
of the specific resistance of electron beam on a
potential difference between the electrodes and the
distances between them, is obtained. It follows from this
law that the specific resistance of electron beam
depends on the distance between the electrodes and a
potential difference between them, which opens the new
technical capability of regulating this resistance by the
way of changing the distance between the electrodes.
This opens the new technical possibility of designing of
the analog converters, which connect displacement with
the specific resistance of beam.

a) Electrical and current self-induction

To the laws of self-induction should be carried
those laws, which describe the reaction of such
elements of radio-technical chains as capacity,
inductance and resistance with the galvanic connection
to them of the sources of current or voltage. To such
elements let us carry capacities, inductances, effective
resistance and long lines.

By self-induction of reactive elements we will
understand the reaction of such elements as capacity
and inductance with the constant or changing
parameters to the connection to them of the sources of
voltage or current. Subsequently we will use these
concepts: as current generator and the voltage
generator. By ideal voltage generator we will understand
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such source, which ensures on any load the lumped
voltage, internal resistance in this generator equal to
zero. By ideal current generator we will understand such
source, which ensures in any load the assigned current,
internal resistance in this generator equally to infinity.
The ideal current generators and voltage in nature there
does not exist, since both the current generators and the
voltage generators have their internal resistance, which
limits their possibilities.

If the capacity is charged to a potential
difference U , then the charge @ , accumulated in it, is
determined by the relationship

Q., =CU

When the discussion deals with a change in the
charge, determined by relationship, then this value can
change with the method of changing the potential
difference with a constant capacity, either with a change
in capacity itself with a constant potential difference, or
and that and other parameter simultaneously.

If the value of a voltage drop across capacity or
capacity itself depends on time, then the strength of
current, which flows in the chain, which includes the
voltage source and capacity, is determined by the
relationship:

Qoo

da T at ot

1(t) =

This expression determines the law of electrical
self-induction. Thus, current in the circuit, which contains
capacitor, can be obtained by two methods, changing
voltage across capacitor with its constant capacity either
changing capacity itself with constant voltage across
capacitor, or to produce change in both parameters
simultaneously.

When the capacity C, is constant, we obtain
expression for the current, which flows in the chain:

ouU
I(U):Coﬁ. (1.1)
when changes capacity, and at it is supported the

constant voltageYs , we have:

oC
oot .
This case to relate to the parametric capacitive
self-induction, since the current strength it is connected
with a change in the capacitance value.

Let us examine the consequences, which
escape from relationship (1.1).

[(C)=U (1.2)

If we to the capacity connect the direct-current
generator 1o, then voltage on it will change according to
the law:

It

(1.9

© 2020 Global Journals

Using to this relationship Ohm's law
U=IR,

We obtain the value of the effective resistance
of the chain in question

t
R(t) - Co

Thus, the capacity, connected to the current
source, plays the role of the effective resistance, which
linearly depends on the time. It should be noted that
obtained result is completely obvious; however, such
properties of capacity, which customary to assume by
reactive element they were for the first time noted in the
work [1].

From a physical point of view this property of
capacity is connected with the fact that, charging
capacity, current source to expend energy. Capacity
itself in this case performs the role of storage battery.

Charging capacity, current source expends the power
.2t

P(t)= ¢

(1.4)

The energy, accumulated by capacity in the
time t, we will obtain, after integrating relationship (1.4)
with respect to the time:

242
I .2t

2C,

Wc (t) =

Substituting here the value of current from
relationship (1.3), we obtain the dependence of the
value of the accumulated in the capacity energy from
the instantaneous value of voltage on it:

1
W(;(U) =§COU2

Now we will support at the capacity constant
voltageYs, and change capacity itself, then

oC
1(C)=U, 5

Using to this relationship Ohm's law
R [ N
ot

Plays the role of the effective resistance Re. The
derivative, entering this expression can have different
signs. This result is intelligible. Since with a change in
the capacity change the energy accumulated in it
capacity, it can extract energy in the current source, or
return energy into the external circuit. The power,

expended by current source, or output into the external
circuit, is determined by the relationship:



P(C)= Uy

Let us examine one additional process, which

earlier the laws of induction did not include, however, it
falls under for our extended determination of this
concept. From relationship (1.2) it is evident that if the
charge, accumulated in the capacity, remains constant,
then voltage on it can be changed by changing the
capacity. In this case the relationship will be carried out:

Q,=CU,=CU =const

where C and U - instantaneous values, and C; and U, -
initial values of these parameters. The voltage on the
capacity and the energy, accumulated in it, will be in this
case determined by the relationships:

— COUO
c. (1.5)

1 (CU, )
2 C

It is natural that this process of self-induction
can be connected only with a change in capacity itself,
and therefore it falls under for the determination of
parametric self-induction.

Let us examine the processes, proceeding in
the inductance. If the current strength through the
inductance or inductance itself depend on time, then the
value of voltage on it is determined by the relationship:

ol oL

Let us examine the case, when the inductance L, is
constant

U

W,(C) =

ol
=L = 1.6
u() Loat . (1.6)
After integrating expression (1.6) on the time, we will
obtain:

I(t)=% (1.7)

Using to this relationship Ohm's law, we obtain,
that the inductance, connected to the dc power supply,
presents for it the effective resistance

R(t) ==
t
The power, expended in this case by source, is
determined by the relationship:

P(t) C (1.8)

After integrating relationship (1.8) on the time,

we will obtain the energy, accumulated in the
inductance
1U%?
=== 1.9
W, (t) 2L, (1.9

After substituting into expression (1.9) the value
of voltage from relationship (1.7), we obtain the value of
the energy, accumulated in the inductance:

1
WL(I )= 5 L,! 2
Now let us examine the case, when the current

IO, which flows through the inductance, is constant, and
inductance itself can change. In this case we obtain

oL
U= IOE _ (1.10)
Consequently, the value
dL
R(t)= e

as in the case the electric flux, effective resistance can
be (depending on the sign of derivative) both positive
and negative. This means that the inductance can how
derive energy from without, so also return it into the
external circuits.

If inductance is shortened outed, and made
from the material, which does not have effective
resistance, for example from the superconductor, then

L,!, = const |

where Ly and |, - initial values of these parameters,
which are located at the moment of the short circuit of
inductance with the presence in it of current.

This regime we will call the regime of the frozen
flow. In this case the relationship is fulfilled:

bk

0 LO ‘
where |, and L - the instantaneous values of the
corresponding parameters.

In flow regime examined of current induction
remains constant, however, in connection with the fact
that current in the inductance it can change with its
change, this process falls under for the determination of
parametric self-induction. The energy, accumulated in
the inductance, in this case will be determined by the
relationship of

WL(L) Z%(LOII_O) |

where L - the instantaneous value of inductance.
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b) Propagation of signals in the long lines

The processes of the propagation of voltages
and currents in the long lines it is described with the aid
of the wave equations

o°U 1 oV
o Vot
0’1 1 ol
o7V at?

which are obtained from the telegraphic equations

ou ol
0z ot
ol . au
oz T ot

But as to enter, if to the line is connected dc
power supply or source of voltage, which is changed
according to the linear law, when the second derivatives
of voltages and currents do be absent? In existing
publication before the appearance of works [1-4]
answers to this question it was not.

The processes, examined in two previous
paragraphs, concern chains with the lumped
parameters, when the distribution of potential

differences and currents in the elements examined can
be considered uniform.

We will use the results, obtained in the previous
paragraph, for examining the processes, proceeding in
the long lines, in which the capacity and inductance are
the distributed parameters [1]. Let us assume that the
linear capacity and the inductance of line compose C,
and L. If we to the line connect the dc voltage U , thus
will begin to charge the capacity of long line and the
front of this voltage will be extended along the line some
by the speed V. The moving coordinate of this front will
be determined by the relationshipz=vt. In this case
the total quantity of the charged capacity and the value
of the summary inductance, along which it flows current,
calculated from the beginning lines to the location of the
front of voltage, will change according to the law:

C(t)=2C,=w C,
Lt)=z,=wt L,

The source of voltage Y will in this case charge
the being increased capacity of line, for which from the
source to the charged line in accordance with
relationship (1.2) must leak the current:
oC(t)
——=UvC

ot o

This current there will be the leak through the

conductors of line, that possess inductance. But, since

| = 2.1)
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the inductance of line in connection with the motion of
the front of voltage, also increases, in accordance with
relationship (1.10), on it will be observed a voltage drop:

oL(t
0,120

IvL, = VUC,L,

But a voltage drop across the conductors of line
in the absolute value is equal to the voltage, applied to
its entrance; therefore in the last expression should be
placed U=U,. We immediately find taking this into
account that the rate of the motion of the front of voltage
with the assigned linear parameters and when, on, the
incoming line of constant voltage of is present, must
compose

1

JLGo

This expression corresponds to the signal
velocity in line itself. Consequently, if we to the infinitely
long line connect the voltage source, then in it will occur
the expansion of electric field on and the currents, which
fill line with energy, and the speed of the front of
constant voltage and current will be equal to the velocity
of propagation of electromagnetic vibrations in this line.
This wave we will call [elektrotokovoy]. It is interesting to
note that the obtained result does not depend on the
form of the function U, i.e., to the line can be connected
both the dc power supply and the source, whose
voltage changes according to any law. In all these cases
the value of the local value of voltage on incoming line
will be extended along it with the speed, which follows
from relationship (2.2). This result could be, until now,
obtained only by the method of solution of wave
equations. This process occurs in such a way that the
wave front, being extended with the speed V, leaves
after itself the line, charged to a potential difference U,
which corresponds to the filling of line with electrostatic
electric field energy. However, in the section of line from
the voltage source also to the wave front flows the
current |, which corresponds to the filling of line in this
section with energy, which is connected with the motion
of the charges along the conductors of line, which
possess inductance.

The current strength in the line can be obtained,
after substituting the values of the velocity of
propagation of the wave front, determined by
relationship (2.2), into relationship (2.1). After making
this substitution, we will obtain

V=

(2.2)

C
| =U, |2
L,

S5
where C, - line characteristic.

The regularities indicated apply to all forms of
transmission lines.



If we to the line with the length %, connect the
effective resistance, equal to line characteristic, then the
voltage of the power source will appear on it with the

time delay At = Z;" . This resistance will be coordinated

with the line and entire energy, transferred by the line,
will be in it absorbed. This connected with the fact that
the current, which flows in the line is equal to the current,
which flows through the resistance, when voltage on it is
equal to voltage on incoming line.

Thus, the processes of the propagation of a
potential difference along the conductors of long line
and current in it are connected and mutually
supplementing each other, and to exist without each
other they do not can. This process can be called
elektrocurent spontaneous parametric self-induction.
This name flow expansion they connected with the fact
that occur spontaneously.

For different types of lines the linear parameters
depend on their sizes. For an example let us examine

Wbl

the coaxial line, whose linear capacity and inductance
are expressed by the relationships:
27s,

2] w=gen(3)

where D and d- inside diameter of the cylindrical part
of the coaxial and the outer diameter of central core,
and & and 4, - dielectric and magnetic constant of
vacuum.

G =

Exist coaxial lines with the variable section both
the cylindrical part and the internal conductor. The
sections of such coaxials are wused as the
soglasuyushchikh devices between the coaxials with
different diameters of cylindrical part and central core.
Propagation of signals in such prekhodnikakh has its
specific character (Fig. 1).

Fig. 1: Propagation of signal along the coaxial line with the variable section.

A change in the dimensions of coaxial leads to
the fact that the linear parameters begin to depend on
coordinate. Begins to depend on coordinate and the

wave drag
L D) 4
Z_\/;_In(dj Y

At the same time velocity of propagation, both
in the limits of the sections of coaxials and in the
transition section it remains constant

ve |+ o |1
“VCL ™ Y eok

Penetrating this adapter, signal changes its
parameters.

Since wave drag gives the relation between the
voltage and the current in the line

)

Z=—

I
that changes the relationship between the voltage and
the current in the initial and final section of coaxial.
Consequently, such adapter is the current transformer

and voltage. And this transformation occurs both with
the propagation on the line of alternating voltage so and
the constant. Thus this device is the configurative
voltage transformer and currents. It is in the literature
accepted to call such devices impedance transformers,
but it is more correct them to call the voltage
transformers and currents.

c) Properties of static charges and their flows

The capacity of the vacuum capacitor, which
consists of the flat parallel plates, is determined by the
relationship:

where €, Sand d- dielectric constant of vacuum, the
area of plates and the distance between them
respectively. Substituting in this relationship equality
(1.5), we obtain

w ol d(C,)*

=2 T %S 31)

3

is evident that with the constant charge, stored up in the
capacitor, an increase in the distance between the
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plates leads to an increase in its energy. This is
connected with the fact that in order to increase the
distance between the plates, it is necessary to spend

Taking into account that the work of capacity
and voltage is equal to charge, accumulated in the
capacitor, relationship (1.9) can be rewritten

1d(Q) 1 _,
We=5 s ~2%E S
where E - tension of electric field in the line.

From relationship (3.2) follows

_ %
E_gos

(3.2)

This means that in the parallel-plate capacitor
the field strength does not depend on the distance
between the plates, but it is determined by the surface
density of charge on them. Let us note that with this
examination we do not consider edge effects that
correctly when the distance between the plates much
less than their length and width. Consequently, voltage
across capacitor is determined by the distance between
the plates

From the carried out analysis escapes the
interesting property of the electrons, which compose the

charge Q, . A total quantity of electrons is equal

N
e Hl
where €is a charge of one electron. Thus, energy of one
electron, which is located on the plate of capacitor, is
equal

_de
° &S
This energy depends on the distance between
the plates, but since no limitations on they are

superimposed, this energy can be as as desired
to large.
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the work, which will pass into the energy of its electric
field on. As this occurs, evidently from Fig. 2.

I
y y ‘ | A A '

-
|

+

Fig. 2: The electric fields of parallel-plate capacitor with the different distance between its plates

In the case examined the electric fields of each
separate electron are located in the tube, located
between the planes of capacitor. The cross-sectional
area of this tube is equal and its height it is respectively

S . . .
equal: ;and d. When an increase in the size occurs d,

volume of this tube increase, and, therefore, it grows
and energy pour on. In this case the mechanical energy,
spent on the displacement of the plate of capacitor,
passes into the energy of electric field on electron.
Analogous situation will be observed, also, in the coaxial
capacitor. Difference will be only the fact that the fields
of electron will occupy not tube with the constant
section, but annular disk.

/H,,,MJJMH [

Fig. 3: Coaxial capacitor with the variable section

Let us load coaxial capacitor with the variable
section, as shown in Fig. 3. If we move the charged rod
from left to right, then the volume of electric field on it will
be grow, and for this will have to expend energy. But if
rod will be moved in the reverse direction, then volume
pour on it will decrease, and rod will carry out external
work. If we as the rod take the section of the moving
electron beam, then picture not change. During the
motion from left to right, kinetic energy of beam will pass
into the energy of electric field on, and beam will slow
down and vice versa.

The introduced linear parameters, can be
named field, since the discussion deals with that energy,
which is stored up in the electrical and magnetic fields.
However, the circumstance is not considered with this
approach that besides field inductance there is still a
kinetic inductance, which is obliged to kinetic energy of
the moving charges.



If charges can move without the losses, then
equation of motion takes the form:
av
m— =eE
dt
where M- electronmass, €- the electron charge, E- the
tension of electric field, V- speed of the motion of
charge.

Using an expression for the current density
] =nev,
We obtain the current density of the conductivity
2
- Ne = 1=

where

Kinetic inductance of charges.
Maxwell's equations for this case take the form:

rotE:—/,zoﬁ,
ot (3.3)
- E 1 (-
rOtH_gOW_FL_kJ.Edt’

where €oand Ho - dielectric and magnetic constant of
vacuum.

System of equations (3.3) completely describes
all properties of the conductors, in which be absent the
ohmic losses. From relationship (8.3) we obtain

0” -
rot rot H + uys,—5 +fr =0 (3.4)
ot* L
For the case pour on, time-independent,
equation (3.4) passes into the equation of London

rotrot H+22H =0
Lk

L, 2
where Hy Y. In this relationship of A there is
London depth of penetration.

Thus, it is possible to conclude that the
equations of London being a special case of equation
(8.4), and do not consider bias currents. Therefore they
do not give the possibility to obtain the wave equations,

which describe the processes of the propagation of
electromagnetic waves in the superconductors.

Pour on wave equation in this case it appears
as follows for the electrical:

+HhE_Q
Lk .

For constant electric field on it is possible to
write down

A’E
rot rot E+ u.&
Hy Oé’t

rotrot E+2E=0

;rc

Consequently, dc fields penetrate the
superconductor in the same manner as for magnetic,
diminishing exponentially. However, the density of
current in this case grows according to the linear law

1,-=
= L—kj E dt (3.5)

In the real transmission lines kinetic inductance
is not calculated on the basis of that reason, that their
speed is small in view of the very high density of current
carriers in the conductors and therefore field inductance
always is considerably greater than kinetic. Let us show
this based on simple example.

Let us examine processes in the line, which
consists of two superconductive planes (Fig. 4).

Fig. 4: The two-wire circuit, which consists of two ideally
conducting planes

The magnetic field on the internal surfaces of
this line, equal to specific current, is determined from
the relationship:

H=nevi=jA
where N € V - density, charge and the velocity of the
L
superconductive electrons, and H - depth of

penetration of magnetic field into the superconductor.

If we substitute the value of depth of penetration
into the relationship for the magnetic field, then we will
obtain:

M
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Thus, specific kinetic the kinetic
charges in the skin-layer
onmv 1

1 .
EIUH ?= 2 - E Lk J 2

is equal to specific the energy of magnetic pour on. But
magnetic field exists not only on its surface, also, in the
skin-layer. If we designate the length of the line,
depicted in Fig. 4, as |, that the volume of skin-layer in
the superconductive planes of line will comprise 2IbA .
Energy of magnetic pour on in this volume we determine
from the relationship:

energy of

W, =

2
W, , = nmvibad
However, energy of magnetic pour on,
accumulated between the planes of line, it will comprise:
2
nmviba 1
W, , =——%— = IbagH

If one considers that the depth of penetration of
magnetic field in the superconductors composes
several hundred angstroms, then with the macroscopic
dimensions of line it is possible to consider that the total
energy of magnetic pour on in it they determine by
relationship.

Is obvious that the effective mass of electron in
comparison with the mass of free electron grows in this
case into za—l times. Thus, becomes clear nature of such

parameters as inductance and the effective mass of
electron, which in this case depend, in essence, not
from the mass of free electrons, but from the
configuration of conductors, on which the electrons
move.

The kinetic flow of charges we will consider
such flow, whose kinetic inductance is more than field.
Let us examine this question in the concrete example.

For the evacuated coaxial line linear inductance
is determined by the relationship

_Ho (D
I_0_27r|n(dj
With the current |, which flows along the

internal conductor, energy accumulated in the linear
inductance will compose

L A0 [De
W, =31, _47Z|n(d |

With the uniform distribution of current density
over the section of internal conductor linear kinetic
energy of charges will comprise

_ zd’nmv?

Y 8
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where N M V - electron density, their mass and speed
respectively.

evrd? o
If one considers that |=T, then it is
possible to write down
22,2 _244
WL:£L0|2:ﬂ|n D\nevizd
2 4r d 16

From these relationships we obtain, that for the
fulfillment of conditions

W, >W,

Fulfilling of the inequality is required

m_# (D2
> In(djd.

From this relationship we obtain

ne_om
- dzez,uo
Electronic flux we will consider kinetic when the
linear field inductance of less than the linear kinetic
inductance, which is carried out with the observance of
the given condition.
Let us estimate, what electron density in the flow
corresponds to the case examined.
Let us examine the concrete example d =1aun,
D

In[ajz 2
, then we obtain

8mD <102 ig
e’ 11, In(d)d2 M

Such densities are characteristic to electron
beams, and they are considerably lower than electron
density in the conductors. Therefore electron beams
should be carried to the kinetic flows, while electronic
current in the conductors they relate to the potential
flows.

n<

Therefore for calculating the energy, transferred
by electromagnetic fields they use Poynting's vector,
and for calculating the energy, transferred by electron
beams is used kinetic energy of separate charges. This
all the more correctly, when the discussion deals with
the calculation of the energy, transferred by ion beams,
since. the mass of ions many times exceeds the mass
of electrons.

Thus, the reckoning of the flows of charges to
one or the other form depends not only on density and
diameter of beam itself, but also on the diameter of that
conducting tube, in which it is extended. It is obvious
that in the case of potential beam, its front cannot be
extended at a velocity, which exceeds the speed of light.
It would seem that there are no such limitations for the
purely kinetic beams.



d) Electronic flux as the effective resistance

Electronic flux can be represented as the effective
resistance, which absorbs energy. If electron is
accelerated for the action of electric field and it moves
between two electrodes with a potential difference U, it
acquires energy eU , which is equal to its kinetic energy

mv?

2

With braking of electron with the impact about
the target this energy is converted in the heat-.
Consequently, the chain, in which occurs this process,
is the effective resistance, which has specific resistance
and specific conductivity.

The specific conductivity of metal is determined
by the relationship

eU =

o ner
- m L
The electron transit time between two

electrodes, the distance between which is equal d and
a potential difference between them is equal U, it is
determined from the relationship

This is a relaxation time for the electrons in the
electron beam; therefore the conductivity of beam will
be determined by the relationship

d [2m
o=

L VeU

Since specific resistance £ early

P=g

_Leeu 1 my
P=4d\N2m dn\ 2

In the article the new law, which determines the
dependence of the specific resistance of electron beam
on a potential difference between the electrodes and the
distances between them, is obtained. Interesting
circumstance is the fact that the specific resistance of
beam does not depend on electron charge, but it
depends only on its mass. The obtained dependence
opens the new technical capabilities of the resistance
control of beam by the way of changing the distance
between the electrodes. This opens the new technical
possibility of designing of the analog converters,
which connect displacement with the specific resistance
of beam.

We obtain

(3.5)

their resistance. Control of lamp resistance is
accomplished with the aid of control grid, which
regulates electron density.

From relationship (3.5) it follows that the specific
resistance of beam depends that the mass of charge
carriers. This circumstance it is possible to use for
purposes spectroscopies. For this into the camera with
the rarefied gas should be placed two electrodes, to
which should be connected the dc power supply. To
one of the electrodes should be given the radio-
frequency voltage for the ionization of gas. Measuring
the flow resistance of the charges between the
electrodes, and controlling current in the circuit of the
voltage source it is possible to measure the mass of
atoms or molecules of gas.

[I. CONCLUSION

In the theory of electrical chains is customary to
assume that the capacities and inductances are the
reactive elements, which cannot accumulate energy.
However, this point of view is not accurate, since under
specific conditions both the capacity and inductance
can accumulate energy. In addition to this, it occurs that
the capacity and inductance can play the role of
effective resistance, which depends on time. Such
properties of these elements before the appearance of
publications [1-4] were not known. At present wave
equations for the long lines require the knowledge
second derivative voltages and currents, which are
extended in such lines. However, there are such cases,
when such derivatives cannot be determined. This is the
case, when dc power supply is connected to the line, or
when this voltage changes according to the linear law.
Answer to a question, as one should enter in this case,
daN in the proposed article. The properties of long lines
are characterized by such parameters as linear capacity
and inductance, which do not consider the kinetic
properties of charges. This connected with the fact that
linear field inductance in the long lines considerably
exceeds linear kinetic inductance. This condition can not
be observed when as the conductors of line it serves
electronic or ionic flux. In the article carried out the study
also of this problem are given the conditions for the
separation of the flows of charges into the field flows
and kinetic.

In the article the new law, which determines the
dependence of the specific resistance of electron beam
on a potential difference between the electrodes and the
distances between them, is obtained. It follows from
this law that the specific resistance of electron beam
depends on the distance between the electrodes and a
potential difference between them, which opens the new
technical capability of regulating this resistance by the
way of changing the distance between the electrodes.
This opens the new technical possibility of designing of
the analog converters, which connect displacement with
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way of changing the distance between the electrodes.
This opens the new technical possibility of designing of
the analog converters, which connect displacement with
the specific resistance of beam. It is shown that
the stepped voltage-current characteristic of the
superconductive thin narrow superconductive channels,
which are been in an intermediate state, is connected
with the presence to resistance in electron beams.
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submission.

BEFORE AND DURING SUBMISSION
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of conduct, along with author responsibilities.

2. Authors must accept the privacy policy, terms, and conditions of Global Journals.

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.

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
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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:
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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
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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)

e  Microsoft Word Document Setting Instructions.

e Font type of all text should be Swis721 Lt BT.

e Pagesize: 8.27" x 11", left margin: 0.65, right margin: 0.65, bottom margin: 0.75.

e  Paper title should be in one column of font size 24.

e Author name in font size of 11 in one column.

e  Abstract: font size 9 with the word “Abstract” in bold italics.

e  Main text: font size 10 with two justified columns.

e Two columns with equal column width of 3.38 and spacing of 0.2.

e  First character must be three lines drop-capped.

e The paragraph before spacing of 1 pt and after of 0 pt.

e Line spacing of 1 pt.

e lLarge images must be in one column.

e The names of first main headings (Heading 1) must be in Roman font, capital letters, and font size of 10.
e 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) Atitle 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) Anintroduction, 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.

Tirs FOR WRITING A GOOD QUALITY SCIENCE FRONTIER RESEARCH PAPER

Techniques 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 | be able to carry out a search in this area? Will | find all necessary resources to
accomplish the search? Will | 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 dafter 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
guotations. 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:

e Submit all work in its final form.
e Write your paper in the form which is presented in the guidelines using the template.
e 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:

e Insertion of a title at the foot of a page with subsequent text on the next page.

e Separating a table, chart, or figure—confine each to a single page.

e Submitting a manuscript with pages out of sequence.

e In every section of your document, use standard writing style, including articles ("a" and "the").
e Keep paying attention to the topic of the paper.

e Use paragraphs to split each significant point (excluding the abstract).

e  Align the primary line of each section.

e  Present your points in sound order.

e Use present tense to report well-accepted matters.

e Use past tense to describe specific results.

e Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
e 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.

e Fundamental goal.

e To-the-point depiction of the research.

e 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:

0 Single section and succinct.

An outline of the job done is always written in past tense.

Concentrate on shortening results—limit background information to a verdict or two.

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.

(ol olNe]

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:

0 Explain the value (significance) of the study.

0 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.

0 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.

0 Describe the method entirely.

0 To be succinct, present methods under headings dedicated to specific dealings or groups of measures.

0 Simplify—detail how procedures were completed, not how they were performed on a particular day.

0 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:

0 Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.

0 Inthe manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.

0 Present a background, such as by describing the question that was addressed by creation of an exacting study.

0 Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if
appropriate.

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

What to stay away from:

0 Do not discuss or infer your outcome, report surrounding information, or try to explain anything.

0 Do notinclude raw data or intermediate calculations in a research manuscript.
0 Do not present similar data more than once.
0 A manuscript should complement any figures or tables, not duplicate information.
0 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.

0 You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.

0 Give details of all of your remarks as much as possible, focusing on mechanisms.

0 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.

0 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?

0 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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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS

decision of Paper. This report will be the property of Global Journals.

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXI

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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