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Realistic Polytropic Models for Neutral Stars with
Vanishing Pressure Anisotropy

Jefta M. Sunzu

Abstract- We find new exact models for the Einstein-Maxwell
equations using the polytropic equation of state. The models
generated satisfy uncharged star with anisotropy present. It is
interesting that our anisotropic polytropic models contain
isotropic case at the vanishing point of anisotropic
parameters. In all models, the matter variables and
gravitational potentials are well behaved. The radial and
tangential pressures are compared at different values of
polytropic index 7).

Keywords: einstein's field equations, neutral stars,
pressure anisotropy, polytropic equation of state.

l. [NTRODUCTION

he Einstein-Maxwell equations have been a strong
Ttool to generate models that describe behaviors,

properties and structures of relativistic stellar
objects such as black holes, neutron stars, gravastars,
dark energy stars and hybrid strange quark stars.
Different space times geometry are considered when
using the Einstein-Maxwell field equations. Using space
time that is static and spherically symmetry, several
findings on properties of stellar objects have been
investigated. Using these field equations Sunzu et al [1,
2] found stellar masses and radii for charged quark
matter consistent with several observations. Maharaj et
al [3] found new exact solutions that describe Finch and

Skea relativistic stars. The solutions to the field
equations in  static spacetimes obtained by
Thirukkanesh and Maharaj [4] describe realistic

compact anisotropic models. The astrophysical results
obtained by Mafa Takisa and Maharaj [5] are for the
anisotropic charged stars with core envelope and
Matondo and Maharaj [6] obtained new models with
astrophysical significance.

Stellar models with pressure anisotropy are
important to be considered even in the absence of
electric field. The first anisotropic model was developed
by Bowers and Liang [7]. Since then there have been
attention drawn by researchers to work in this direction.
As indicated in the paper by Dev and Gleiser [8] that
pressure anisotropy affects the structures and
properties of many relativistic objects. Both the mass
and redshift change with pressure anisotropy.
According to Dev and Gleiser [9] stability of the stellar
spheres do also depend on the pressure anisotropy.
Models found by Gleiser and Dev [10] vindicate that the

Author: School of Mathematical Sciences, University of Dodoma,
Tanzania. e-mail: jefta@aims.ac.za

presence of pressure anisotropy may cause several
observational effects. They proved that surface redshift
for the stellar object may be large and stellar objects at
large redshifts may be nearer than they really appear.
This is caused by anisotropic distortions. It is shown that
stars are more stable if the pressure anisotropy exists
near its center. In the work by Sunzu et al [1] it was
shown that anisotropic quark stars were less heavier
compared to stars with isotropic pressures. Uncharged
models for anisotropic bodies described by Kalam et al
[11] were found to be compatible with quark strange
star of the candidates SAXJ1808.4-3658, Her X-1 and
4U 1820-30. Other neutral anisotropic solutions in
spacetime that is spherically symmetry are those
obtained by Mak and Harko [12, 13], Harko and Mak
[14], Sunzu [15], Maharaj and Chaisi [16, 17], Karmakar
et al [18] and quark strange star models determined by
Paul et al [19].

Several equation of states have been
incorporated together with field equations in order to
generate stellar models. We have many charged
anisotropic stellar models obtained by considering a
linear equation of state: regular compact exact models
were formulated by Mafa Takisa and Maharaj [20], exact
nonsingular models for quark stars are described by
Sunzu et al [1, 2], Sunzu and Danford [21] and Maharaj
et al [22], exact models for dark energy stars and
strange stars were obtained by Thirukkanesh and
Maharaj [4], isothermal anisotropic solutions were
generated by Maharaj and Thirukkanesh [23] Sharma
and Maharaj [24] obtained models for hybrid stars, and
models for conformal invariant matter are indicated by
Esculpi and Aloma [25].

Anisotropic models with linear equation of state
for quark star in absence of charge are also determined
by Sunzu [15]. Analytical models with a linear equation
of state for isotropic charged quark stars are found by
Komathiraj and Maharaj [26]. Under the same equation
of state, isotropic quark star models were obtained by
Bombaci [27], Sotani and Harada [28], and Sotani et al
[29]. Models for strange stars with anisotropic pressures
were found by Rahaman et al [30].

Models with quadratic equation of state include
exact stellar models for the charged stars in presence of
the pressure anisotropy found by Maharaj and Mafa
Takisa [31] and Feroze and Siddiqui [32], models for
compact stars obtained by Ngubelanga et al [33]. Other
recent treatments in this direction are those performed

© 2018 Global Journals
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by Sharov [34] and strange quark star model by Malaver
[35]. Models generated using Van der Waals equation of
state include the charged relativistic models in the paper
by Malaver [36, 37], anisotropic compact models
generated by Thirukkanesh and Ragel [38] and Sunzu
and Mahali [39], and the treatments indicated in Lobo
[40].

In the paper by Thirukkanesh and Ragel [41]
models for neutral anisotropic compact objects with the
polytropic equation of state are obtained. On the other
hand Mafa Takisa and Maharaj [42] applied polytropic
equation of state to generate anisotropic charged
models. In the treatments by Shibata [43] polytropic
models are performed by considering the stability of
rigidly rotating objects. In the work by Lai and Xu [44] it
is shown that huge quantity of gravitational energy is
generated during gravitational collapse of polytropes.
Most of the polytropic models are isotropic and those
that are anisotropic have the anisotropy always present
which is not physical. It is important to generate

polytropic models with anisotropic pressures which
contain isotropic pressures as a special case.

The objective of this paper is to generate
uncharged anisotropic models using polytropic equation
of state. The models contain isotropic pressures as a
special case. In order to achieve this objective this
paper is arranged as follows: In the following section, we
state fundamental equations, transform the field
equations and make choice for the anisotropy and one
of the metric function. In Sect. (3) and Sect. (4) we
formulate and find exact solutions for two polytropic
models. We give discussion on the generated plots in
Sect. (5) and the concluding remark is in Sect. (6).

I1. FUNDAMENTAL EQUATIONS

We generate models for the stellar object
interior whose spacetime geometry is static and
spherically symmetric and is represented by the line
element

in here (r)and A(r) are functions for the gravity. The Schwarzschild exterior spacetime is defined by line element

ds® = a4+ O dr? 4 72 (d6? + sin® 0do?), (1)
oM\ !
1— —) dr® + r*(df* + sin® 0d¢?), ©)
.

ds2:—(1—ﬂ>dt2+(
T

where M represents the total mass. The energy
momentum tensor for neutral matter with pressure
anisotropy is given by

7—‘ij = dlag (_p7p7"7ptapt) ) (3)

where P is the energy density, Pris the radial pressure
and Pt is the tangential pressure.

These variables are measured relative to a
comoving unit timelike fluid four-velocity ©?

The Einstein-Maxwell equations for anisotropic
uncharged matter can be written in the form

1 2\
ﬁ (1 — _2>\) + 76_2)\ = p, (4a)
1 _ 2V
—73(1— ) +—e 2= p., (4b)
v
e (1/’ + =N+ P 7) = P, (40)

where primes define derivative with respect to radial
distance r. In our model we are applying the units where

the cqupling constant 82—40 and the speed of light ¢
are unity.

© 2018 Global Journals

The mass function for a neutral fluid is defined by

1 T
m(r) = —/ w?pdw. ()
2 Jo

We consider a polytropic equation of state
which give the relationship between the radial pressure
and the energy density in the form

pr = ap(13), ©)

where 1 and « are real constants. It is important to note
that different equation of states can be obtained by
varying the value of polytropic index .

In order to transform the field equations we use
new variables given by Durgapal and Banerjee [45] as

Tz = CT’Q, Z(LE) _ 6—2>\(7‘)7 A2y2(x) _ 621/(7")7 (7)

where A and C are arbitrary constants. Using this
transformation the field equations become

1-7

: p
—927 = L (8a)

T C’

) Z-1

4zY ¢ ),

Y x C
w7ty (174 22) 42 = B

Y Y C



and the line element (1) becomes
ds? = —A%2dt? +
The transformed mass function (5) becomes

/\/_pdw

10
RYE (10)

The field equations in the system (4) with
polytropic equation of state can be written as

(1—Z
p:
T

— 22’) C, (11a)

(11b)

Dr = 5

pe = prt A, (11c)
i 1-7

A :[4xZg+<1+2x )Z+—] C. (11d)
Y Y T

The variable A = p; — p, is the measure of
anisotropy. This system consists of six unknown
variables  namely (p, Pr, Pt, Z, Yy, A) in  four
equations. The gravitational behavior of the anisotropic
polytropic neutral star is governed by the system (11).
Mathematically, if we specify any two of these unknown
variables the system may be tractable. When A= 0 we
obtain isotropic model. From a mathematical point of
view any two of the six variables can be specified in
order to tract the system (11); however the choice
should be made on physical grounds so that a model
that is well behaved is generated.

4xC7Z

——da® + = (d6® + sin® 0d¢?). Q)

O(

Equation (11d) can be re-written as

(4$2y_y)Z: (%_ )y (12)
2z +y) (209 +y)

which is highly nonlinear equation in general. If y and
Aare specified then Eq. (12) is linear in the variable Z. In
order to find exact solutions to this model we will specify
the quantities y and A. We specify the metric function

y=(atazm)", (1)

where a, m and n are real values. A similar choice was
made by Komathiraj and Maharaj [26] and Mak and
Harko [46] for a non-polytropic charged model. This
choice guarantees that the metric function is regular and
finite within the stellar interior. We specify the measure of
anisotropy in the form

A = All' —I— AQZ‘Q —|— A3$3,

where A,, A, and A, are real arbitrary constants. A similar
choice of anisotropy was made in the paper by Mahara;
et al [22] and Sunzu et al [1, 2] in charged models with
linear equation of state. This choice is physically
reasonable for it is continuous, finite and regular
throughout the stellar interior. It is also possible to regain
isotropic models (A= 0) when A,= A, = A; = 0. ltis
important to keep this choice of the anisotropy for new
polytropic model with vanishing anisotropy to be
generated.

Substituting Eqg. (13) and (14) in Eq. (1
obtain the nonlinear differential equation

(14)

2) we

z‘+{

—(a+a2™)" +4(B(z) + D(z)) ] p
x 2mna™(a + ™)1 + (a + 2™)"]

(a+az™)" (

xr (All’ + AQ(L’Q + A3l’3) _ 1>
C

z [2mnz™(a 4+ ™)1 + (a + 2™)"]

where we have set

B(zx) =

nm?(n — 1)z*™(a + 2™)" "2

D(x) = (a+am) ",

for convenience. Once Eq. (15) is solved we can find the
remaining variables p, prand p: from the system (11).
The general exact solution for Eq. (15) does not exist,
however we can find its solution after specifying values
for the constants m and n.

mn(m — 1)z™

Y

I11. PoLyTROPIC MODEL I

We can find an exact solution to Eq. (15) when
= 1and n = 1. For this choice the metric function
(13) becomes

y(x) = (a+x). (16)

The differential equation (15) becomes

© 2018 Global Journals
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r a+3z

Arz4Aga®+Aza®)s 1 +
5 (1 2 Z_< C )(a x). 17
z (a + 3x)

Solving Eq. (17) we obtain the solution

1 2 1 3 3 1
J = 6 |:<ga + gl’) AL’E + <—4—Oa2 + %GI + §I2) A2x

Ckx
(a + 3z)3

Ls 2, Lo 1 o3
—ad - = — — 1) Agz + C
+(55a 55@ a:—irllaa: —|—11x 32+ C +

(18)

Y

where k is a constant of integration.
Therefore the gravitational potentials and the matter variables becomes

e = A*a+ ) (19a)
2 1 1
e = O [(—a + —:1:) Az + (—ia2 + iaas + —.7:2) Asx

5 5 40 20 8
-1
1, 2, 1 , 1., Ckx
L = ~3\4 o4t 19b
+(55“ R TR TRl R el B 1o
1 6 23
p = m{(—ga2+g(l$+3$2) Al
9 3 25 21
+ (Ea‘g’—ﬁazx—gaﬁ—gﬁ) Ay
3 1 1 30 27
— (ga‘l—ga?’x—kﬁazﬁ—l—ﬁaﬁ%—ﬁx‘l) As
_ C]{T(3CL+52$) : (19¢)
(a+ 3x)3
6 23
e ﬁ{(‘é“”w“w) A
a + ox n
9 3 25 21
+ (Ecﬁ—ﬁa%—gaﬁ—gﬂv?’) Ay
3, 1 4 1 55 30 4 27 ,
(55a £ed T+ T + 17%% + T As
1++
Ck(3a + 5x) ()
- , (19d)
(a+ 3x)3

Pt = All' -+ AQiL‘Q + Agl'g
§ 23
+% [(——a2 + gal‘ + 3ZE2) Al

(a+ 3x)(1+; 5
9 3 25 21 19f
+ Eag - Eazx - gaxQ — §x3) A, (190
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3, 1., 1 ,, 30 , 27,
(2= - = L) a
(55a AR TE IR TR TR R
1+
Ck(3a + 5x) ()
- , (19e)
(a+3z)3
A = A1$+A2$2+A3£L’3. (19f)

The line element corresponding to this model becomes

ds? = —A*(a+2x)”di® +

C {(ga + lx) Az + <—3a2 + iam + le) Aoz

5 5 400 20 8
1
1 45 2 9 3 Ckx 9
A — — — ) Agz + C — d
+(55a 55@ :v+11ax +11I> 3T + (a—|—3x)% r
+r2(d6? + sin® 0d¢?), (20)
and mass function becomes
3
T2 1 7
M(x) = — —a2+—ax+—x2)A
) (a+32) C* K5 0w )
3, 3, 23 , 3,
A, = ) A
* ( 0" TR TR Tt )
1 4 1 3 1 2. 2 2 3 3 4
—a*+ —atr — — = 2t A
* (110“ Tt Tt T Tt )
1
+50Ha-+ 303 e

[V. PoLyTrROPIC MODEL I

We find second exact solution to Eqg. (15) when m = 1 and n = 2. For this choice the metric function (13)
becomes

y(x) = (a+a). ©2)
Then Eg. (15) reduces to

(A11+A212+A3x3)w - 1) ((1, + I‘)
(- 1 N 2 2 7 c . (23)
z (a + 5x)

1 1 1 k F
7 = 5 (a2 — —Oa:c — —:172) - T (z) ; 4)
(a+ x) 7 7 (a +52)3 C
where
38 43 4 1
F _ (2 B B2t 3 g
(z) <119a TR T —|—17x) 1z
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Then gravitational potentials and the matter variables becomes
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Note that G(z)=
isotropic pressures.
For this model the line element becomes

0 at the center of the stellar object and this condition is also satisfied for a model with

7(a+ x?)

ds? = —A%(a+z) dt* + dr?
7]47.27 7F(z)
(a+ 5x)5
r2(d6 + sin® dg?), @8)
and mass function is given by
3
—x2 19 233 243 21 5)
M(z) = T . Y Tt dtet o e+ ot ) A
109 . 327 4 409 5, 113 4 4 327 , 5 o
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* ( 236" 5236 C T 300" T Tt tawet tmt )
118 46 118 o — 118 i 1919 N
35343 11781 11781 10098
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1
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V. DISCUSSION energy density, the radial pressure and the tangential

In this section we indicate that the exact
solutions for the field equations in Sect. (3) are well
behaved. To do this we generate graphical plots for the
gravitational potentials and matter variables. The Python
programming language was used to generate graphs
for the particular choices a = 5.2, A= 0.16, & = 0.33,
n 2, C=1k=0 A =01 4, = 02, and
A3 =—0.2. The graphical plots generated are for the
potential e (Fig. 1), potential e (Fig. 2), energy
density £ (Fig. 3), radial pressure Pr (Fig. 4), tangential
pressure Pt (Fig. 5), measure of anisotropy A (Fig. 6),
and the mass M (Fig. 7). We have also generated
graphs for radial pressure and tangential pressure at
different values of the polytropic index 7) as indicated in
(Fig. 8 and 9). The plots indicated in (Fig. 10-13) show
comparison between radial pressure and tangential
pressure at different values of 7. All figures are plotted
against the radial distance r. From (Fig. 1 and 2 ) we
observe the gravitational potentials to be regular and
finite which is physical. From Fig. (3 - 5) we see that the

pressure are decreasing functions as we approach the
boundary from the center. This agrees with the physical
behaviour of these variables. The anisotropy is
increasing from the center to the region near the surface
where it slightly decreases. We observe from Fig. (7)
that the mass is monotonically increasing with the radial
distance. We have different profiles for the radial and
tangential pressures at different values of 7. When
n = 0.5 we have the model corresponding to the
equation of state p,= a,o When 17 = 1.0 the equation
of state becomes P, = Oép2wh|ch is quadratic in nature.
The equation of state p, —ap2 When n= 2. For
n=25andn=3.0 then pT—osz and przapﬁ
respectively. Therefore the graphs presented in Fig.
(8) and Fig. (9) compare the variation of these matter
variables at different equation of states. However for
each value of 7 the radial and tangential pressures are
decreasing function with maximum value at the center of
the stellar object. In general we observe when 7 is small

the index (1 + %)
radial pressure and tangential pressure becomes large

becomes large as the result the
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at the core of the stellar object. It is interesting to note
that these values become equal toward the surface of
the star regardless of the value of 7). We also comment
from Fig. (9) that the graphs for tangential pressure at
1N = 2and n = 3 are merging. This may be due to the
presence of polytropic index in both numerator and

denominator in the equation for the tangential pressure.
From Fig. (10-13) it is clear that these quantities are
equal at the center and the region near the center.
However at the regions away the center Pt= Pr. This is
physical and agrees with the properties of stellar objects
with astrophysical significance.
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Figure 1: The potential e” against the radial distance r
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Figure 2: The potential e* against the radial distance
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Figure 3: Energy density pagainst the radial distance r
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Figure 13: Comparison of the tangential and radial pressure at 7= 3:0

VI.  CONCLUSION

In this paper we have indicated that exact
solutions for the Einstein Maxwell field equation are
possible when the polytropic equations of state is
incorporated. The polytropic models formulated
describe relativistic stellar objects that admit no
electromagnetic field distribution. We have indicated
that for different values of polytropic index we obtain
different variations for the radial and tangential
pressures which is well behaved. We showed that the
tangential and radial pressure are all equal at the center
and its neighborhood, however the tangential pressure
is greater than the radial pressure away the center of the
stellar object. The results in this paper highlight new
findings for polytropic models and are significant for the
study of neutral anisotropic polytropic stellar objects.
Other new results are possible when different forms for
the equation of state is considered. This could be done
by considering quadratic or Van der waal equation of
state. Research in this direction is reserved for the future
work.
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Electrification of Plasma with its Rapid Heating

F. F. Mende

Abstract- The concept of scalar-vector potential provides for
the dependence of electrical pour on the moving charge from
its speed. In this concept the charge is not the invariant of
speed. Up to now only indirect experiments, connected with
the appearance of electric pulse with the space thermonuclear
explosions testified in favor indicated concept. In the proposed
article are carried out the straight experiments, which attest to
the fact that in the process of the warming-up of plasma it
acquires unitary charge. These experiments were carried out
by the way of the micro-burst of the thin metallic wires, through
which was passed the current from the capacitor bank of great
capacity.

Keywords: plasma, scalar-vector potential, faraday's cell,
charge, electrization, micro-burst.

. [NTRODUCTION

he concept of scalar- vector potential provides for
the dependence of electrical pour on the moving
charge from its speed [1-6]. In this concept the
charge is not the invariant of speed. Up to now only
indirect experiments, connected with the appearance of
electric pulse with the space thermonuclear explosions
testified in favor indicated concept [7]. In the proposed
article are carried out the straight experiments, which
attest to the fact that in the process of the warming-up of
plasma it acquires unitary charge. These experiments
were carried out by the way of the micro-burst of the thin
metallic wires, through which was passed the current
from the capacitor bank of great capacity.

[I. EXAMINATION OF THE ELECTRIZATION OF
PLASMA WITH ITS RAPID WARMING-UP

In the experiments for the warming-up of
plasma the micro-bursts with the discharge of the
chemical capacitors of the great capacity through the
discharger or with the discharge of such capacitors
through the lamp of photoflash were used. In the
discharger was used the copper wire, with the
connection to which the charged capacitors it was
melted and evaporated, being converted into
the plasma.

In Faraday's cell, which serves the continuous
metal screen (on the figures it is depicted as dotted line)
are placed the chemical capacitors of great capacity,
the discharger and the key, which makes it possible to
connect to the discharger the charged capacitors. The
chains of outline, which include capacitor, key and
discharger did not have galvanic contact with the screen

Author: Kharkov, The Ukraine. e-mail: fedormende@gmail.com

of Faraday's cell. Faraday's cell surrounds one (Fig. 1)
or two (Fig. 2) metallic of screen.

+

L

Fig. 2: Diagram of experiment with the intershield.

Characteristic measurement of electric pulse it
was achieved with the aid of the digital memory
oscillograph SIGLENT SDS 1072CNL.

In the first case (Fig. 1) oscillograph was
connected between the screen of the Faraday's cell and
the external screen. In the second case (Fig.3) the
oscillograph was connected between the external
screen and the intershield, located between the screen
of the Faraday’s cell and the external screen. The
schematic of experimental installation is shown in Fig. 3
Composite stock consists of two parts. Brass stock is
fastened to the upper textolite bushing with the aid of
the pins. Between the lower part of the stock and the
brass plate there is a spring, which ensures the
electrical contact between the brass part of the stock
and the brass plate. To the partition inside the screen of
Faraday's cell is fastened the insulating plate with the
contact washer to it. The unit of capacitors is connected
between the brass plate and the contact washer. To the
lower part of the stock are attached thin copper wire,
gauge 0.2 mm, its length, which comes out from the
stock — 5 mm. During lowering of stock the wire
concerns contact washer, and the charged capacitors
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are connected to it: wire is melted and evaporates, screen of the Faraday’s cell and the external screen,
being converted into the plasma. The collection of the  between the external and intershield and joints for the
chemical capacitors with a total capacity 6000 mcF was  charging of capacitors. The charging cable of
charged up to the stress 300 v. Fastening bolts and pins  capacitors from Faraday's cell was disconnected with
are shown by the fatty sections of lines. Are not shown  the measurements.

joints for the connection of the oscillograph between the

.I_I_

Compound Stem

—
Spring Insulating
/ Bushing
/ /
T Pd
Sleeve Brass Plate
//

Contact Washer

anjn

A

i
1 L

Insulation Plate

| Screen Faraday Cel

block of capacitors

- Insulating Sleeve

.~ External Screen

Fig. 3: The schematic of experimental installation is

Fig. 4: Photograph of the cell Faraday in the collection
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Fig. 5: Photograph of the experimental installation in the dismantled form

The photograph of the screen of Faraday's cell
it is shown in Fig. 4. Diameter of the upper and lower
part of the screen of the Faraday’s cell 180 mm and
220 mm respectively.Height of the upper part 80 mm,
and lower — 220 mm. The upper part of the screen is
capped, to which is attached the tube, into which is put
composite stock. The screen of Faraday's cell is
covered with three layers of acrylic auto-enamel. Above
can stick copper foil — intershieldin Fig. 5 the separate
parts of installation are depicted. The lower part of the
photograph presents external screen. Its diameter 300
mm, and a height 600 mm. On top on the external
screen, closed with cover, stands Faraday's cell. In the
installation in the assembled form Faraday's cell is

located inside the external screen on the
insulating table.
In the process of experiments it was

established that the surge voltage appears with the
capacitor discharge through the discharger between the
screen of the Faraday’s celland the external screen. In
order to be certified in the fact that with the warming-up
of plasma in Faraday's cell actually is formed the unitary
charge, was carried out the following experiment. After
rubbing by the fur of model from the amber (in this case
on it it is formed negative charge), it through the tube in
the upper lid was rapidly introduced into Faraday's cell.
On the oscillograph, connected between the screen of
Faraday's cell and the external, is registered the pulse
(Fig. 6). Shape of pulse with the rapid withdrawal of the
model of the charged amber from Faraday's cellis
shown in Fig. 7. If we the charged model from the

amber rapidly introduce into the cell and to immediately
just as rapidly tzyat it from there, then is observed pulse
shown in Fig. 8. Between the negative and positive parts
of pulse there is a region of the reduction of the derived
amplitude of pulse on the time, since. with introduction
and withdrawal of the model of amber from Faraday's
cell it is not possible to instantly change the speed of
stock, at which is fixed the model, to the reverse.
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Fig. 8: Voltage pulse, obtained with the rapid introduction and the subsequent withdrawal from the Faraday’s cell of
the charged model of amber

© 2018 Global Journals



In Fig. 9 the oscillogram of transient process
with the capacitor discharge through the discharger is
represented. In discharge time approximately one 600 s
voltage across capacitors falls s 300 v to 50 v, and the
energy of capacitors — on 162 J; therefore the average
power of micro-burst 270 kW. The form of the voltage
pulse between the external screen and the screen of
Faraday's cell, obtained with the discharge through the
discharger of the capacitors with a capacity 6000 of F,
charged to the stress 300 v, it is shown in Fig. 10 (scale
value according to axis X 2.5 ms) and Fig. 11 (scale
value 1ms). Formation of the negative part of the pulse
(Fig. 11) approximately it coincides with the capacitor

discharge time (Fig. 9). This is the time of the greatest
warming-up of plasma, since. with the high current the
warming-up is connected not only with its effective
resistance, but also with the pinch effect. Shapes of
pulses in Fig. 6 and Fig. 10 it is very similar. The
difference only in the fact that with the mechanical
introduction and the withdrawal of amber from the cell it
is not possible to ensure this pulse time and the
steepness of its fronts as with the electrical discharge.in
Fig. 10 the stages of warming-up and cooling of plasma
are well visible, evident also that its heating occurs
much faster than cooling.

Yot
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Fig. 70: Form of the voltage pulse
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Fig. 11: Form of the voltage pulse
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The total capacitance of the input circuit of
oscillograph and capacity between the screen of the
Faraday’s cell and the external screen is 204 pF, and the

resistance of the input circuit of oscillograph equally by
1Mom, therefore, the input circuit of oscillograph is
differentiating.

Wotks/Dibe

...;....;....;.........;.... Fo—

Fig. 12: Derivative of the current, which flows through the plasma

Therefore oscillogram in Fig. 10 and Fig. 12
they present the derivative of the voltage pulse, which
appears between the screen of the Faraday’s cell and
the external screen. Naturally to assume that the
temperature of plasma, since it has effective resistance,
it is proportional to the current, which flows through it.
Derivative of the current

The derivative of the current, which flows
through the plasma was removed with the aid of the
chain, inductively connected with the conductors of the
outline, along which flows the current of discharge.
Pulses in Fig. 10 and Fig. 12 they are identical. This
means that in the case in question we deal concerning
the generation and the disappearance in the Faraday’s
cell of the unitary charge, connected with the electron
motion. In the formed plasma the number of electrons
and positive ions is equal, but electrons have high
speed, than ions.

Given experimental data are the proof of the
fact that in the process of the warming-up of plasma
with an equal quantity in it of electrons and ions in the
plasma is formed the not compensated by positive ions
unitary negative charge, but this means that the charge
is not the invariant of speed. Experiment directly
confirms that the fact that the invariant of speed is only
the polarity of the moving electric charge, and its
absolute value depends on speed.

[1I. CONCLUSION

Experiments on the rapid warming-up of plasma
by the way of the transmission of the high currents
through the thin copper wire, that leads to its micro-
burst, they showed the presence of unitary charge in the
composition of the plasma, obtained thus. These results
testify in favor the concept of scalar- vector potential,

© 2018 Global Journals

from which follows this behavior of plasma with its
warming-up.
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Galaxy Rotation Yielding Crucial Information on
the High-Density Phase of the Universe

Hans-Peter Morsch

Absiract - Considering gravitation as magnetic binding of (e-p)
pairs, galactic systems are described in a fundamental theory
based on a QED like Lagrangian with fermions coupled to
boson fields. In this formalism severe boundary conditions
have to be fuffilled, related to geometry, momentum and
energy-momentum conservation. In this way all needed
parameters are determined; thus giving rise to a description
based on first principles.

The primary process is magnetic binding of (e-p)
pairs, leading to a very small binding energy of about 3 10 —38
GeV and a first-order equivalent coupling constant, which is in
agreement with Newton’s gravitational constant ttN.

Systems of magnetic binding of 10~100 (e-p) pairs
(or hydrogen atoms) are related to galaxies. However, creation
of stable galactic systems has been possible only under
extreme conditions; a strongly reduced attractive force and
heating, both arising from the annihilation of a large part of
matter during a cosmic phase of high density. With these
requirements, rotation velocities of galaxies are well described,
yielding information on the average particle density and
M gr ~ v2R/ #tN derived from gravitation theory, the deduced
galaxy masses show a rapid fall-off to smaller radii, which can
be understood by the finiteness of these systems.

No evidence has been found for galactic
matter contributions.
Keywords: 04.60.-m, 11.15.-q, 95.35.4+d, 98.62.ck,
98.62.dm/ bound state description of gravitational
systems as magnetic binding of many (e-p) pairs. quan-
litative account of the rotation profiles of galaxies, giving
rise to masses in agreement with gravitation theory by
including the finite size of these systems.

dark

[.  INTRODUCTION

ound or stationary systems are the key objects of
Bnature, since they give rise to sta- bility of the
binding energy of matter over long periods of
time. Therefore, they can be considered as the
building blocks of nature. These systems require an
equilibrium between binding and kinetic energy,

governed by the virial theorem. The description of such
systems in the form of atoms, hadrons, and leptons has

been discussed recently [1, 2].

Galactic systems have also the important
property of stability over long time scales. How- ever, it
appears to be more difficult to consider these systems
as bound states, since it is known that the universe is
not of static structure: starting from a cosmic system, in
which all matter had been confined in a small volume of

Author: HOFF, Brockmullerstr. Germany. e-mail: h.p.morsch@gmx.de

high density, it expands permanently. In addition,
galaxies are known to be influenced by other galaxies.
Furthermore, for a realistic description of galaxies the
origin of gravitation has to be understood.

Gravitation has been mostly described by
Newton’s gravitation theory, often comple- mented by
Einstein’s theory of general relativity [3]. In the latter,
gravitation is consid- ered as a deformation of space-
time caused by massive objects. However, this theory is
not satisfactory from a fundamental point of view: by
eliminating gravity by the equivalence principle the real
physical origin of the gravitational attraction rests
unknown. Differently, in a (first-order) quantum theory
similar to those applied to other fundamental forces,
the extremely weak interaction has been tentatively
interpreted [4] as tensor-exchange of "gravitons”, but
such spin=2 particles have not been found. Further,
serious attempts have been made to describe gravity in
high-dimensional string-type models [5], in which the
notion of point particles is replaced by one-dimensional
strings. However, these mod- els have a very
complicated structure with too many parameters to be
adjusted. Also itis not clear, whether (and eventually
how) curved space-time has to be included in a
quantum description of gravity.

Important to note that all known theories applied
so far to fundamental forces have been constructed
empirically and need external parameters, which have to
be fixed in some way. Also general relativity is an
empirical theory, in which space-time parameters
related to curvature, expansion, etc. have to be adjusted
to astrophysical observations. But this does not allow
absolute  predictions, which can be tested
experimentally. Therefore, a realistic theory of
fundamental forces has to be self-contained. This can
be expressed by the theorem: If in a theory adjustable
parameters are required, which cannot be determined
from basic constraints, a (more) fundamental theory has
to exist, in which these parameters can be derived from
first principles.

During the last years, such a self-contained
bound state theory has been developed [1, 2], in which
atoms, but also hadrons and leptons can be understood
without employing external parameters. One can also
expect that such a fundamental theory can describe all
systems bound by elementary forces. Indeed, in the
study of magnetic bound states, a solution of two
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hydrogen atoms has been found [2], which has a tiny
binding energy and a first-order equivalent coupling
constant in agreement with Newton's gravitational
constant GN. Therefore, this type of binding could be
the origin of gravitation. To test this conjecture, in the
present paper this formalism has been applied to the
description of galactic systems.

First, we give a brief discussion of the
theoretical framework with emphasis on basic boundary
conditions. Then, a bound state composed of (e-p) pairs
is discussed in detail, in which the parameter
ambiguities could be removed by requiring a consistent
account  of the rotation velocity. Based on this
fundamental bound state, we describe galactic systems
by a large number of (e-p) pairs. But this requires a
strong reduction of binding arising from annihilation of
matter in the high-density phase of the universe. In this
way a complete and self-consistent description of
galaxies is obtained.

[1. THEORETICAL BACKGROUND AND
CONSTRAINTS ON MAGNETIC
BOUND STATES

The present bound state description is based
on field theory, with a Lagrangian simi - lar to that of
qguantum electrodynamics (QED), in which the fermions

with n=2,3 and potentials of the form

a?(he)?(2s + 1)

d*w,(r)

Y+ and ¥— are accompanied by boson fields Au

1

m?

_ 1
c (U7 D,) iy Dy (D) = F™. (1)

The reduced mass m’is given by
m~= m1m2/(m1 4+ m2), where mi are the masses ofthe
participating particles. The vector boson fields Au with
coupling g to fermions are contained in the covariant
derivatives Du = ou — igAu. Further, the second term of
the Lagrangian represents the Maxwell term with Abelian
field strength tensors F uv given by F uv = duAv — avAu,
which gives rise to both electric and magnetic
coupling (magnetic effects arise from the motion
of fermions).

This framework has been discussed in detail in
refs. [1, 2]. It leads to a bound state theory of finite
structure for radii r — 0 and r — oo, giving rise to matrix
elements, which can be described by fermion and
boson wave functions ys,v(r) and ws,v(r) (of scalar and
vector structure) connected by bosonic interaction
potentials. For fermions this results in two
matrix elements

M) = (1) Vag(r) su(r) (v/0)* . (2)

2 1
— dws(r)) + Eo

Vag (T) = (

&m
with s=0 for scalar and s=1 for vector states, and

«

Vag(r) =

m

The boson matrix element is of the form

ohe

M) =

In egs. (4) and (5) UU(T)is a boson-exchange
interaction, which has a radial form similar to wv(r).
Further, for magnetically bound systems (v/c) is the
relative velocity of different fermion and boson
components, see the details in ref. [2].

An important point is that a consistent
description (in which about 10 constraints have to be
fulfiled) can be obtained only [1], if the energy E, in eq.
(3) is set to zero. This indicates a coupling of the theory
to the (absolute) vacuum of fluctuating boson fields,
which allows creation of massless fermion-antifermion
pairs during overlap of boson fields. These particles are

1/2
rec

<q >
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dr? T
3
th /dr’ W (1) vy (r —1") ws (1) .

Ws (1) V(1) ws,(r) (v/e) .

+<q;>2=0

dr wg(T)

()

immediately bound to form simple qqg mesons - q
indicating massless fermions (quantons).

The binding and kinetic energies have been
calculated as given in refs. [1, 2]. The mass is defined
by the absolute binding energies M = |E2g| + |E3g],
where E2g and E3g are the binding energies in V2g(r)
and Vs, (1), respectively.

These matrix elements can be evaluated by
using a simple form of the fermion and boson wave
functions with ys,v(r) ~ ws,v(r), as given in ref. [1, 2].
Further, momentum matching between fermion and
boson wave functions

(6)

rec



should be satisfied as well as energy-momentum conservation

(< qs >12 4 <q12£ >Y2 (vfe)+ Ey—a My =0,

where = = ,/2m/M; and (v/c) is taken as positive.

The momenta are given by < g2 >=< g2 >rec
and < g2 >=< g2>rec , but for vector particles < g2
>= [ g4dqg yv(qQ)V v (q)/ < g0 >, where the Fourier
transformed quantities are given by (yv, Vv )(q) = 4 [
redr j 2(gr)(wv, V v )(n).

Further, a mass-radius condition has been
derived from the potential Vzg(r)

(he)? (v/e)*
m(M,/2) <12 >

Ratgg =

(8)

Finally it is important to note that magnetically bound
vector states (with radial node) are not stable.
Nevertheless, energy-momentum conservation should
be fulfilled for all states.

a) Existence of a complex magnetic bound state

A solution for magnetically bound hydrogen
atoms (H-H) has been discussed in ref. [2], which led to
a first-order equivalent coupling constant in agreement
with Newton’s gravita- tional constant G'n. Therefore,
this type of bound state could be the origin of

(7)

gravitation. However, in more detailed work it has been
found that the boundary conditions are also satisfied, if
both - the slope parameter b and the relative velocity
factor (v/c)2 - are mul- tiplied with the same factor. This
indicates that an extra constraint is needed to obtain
an unambiguous solution.

Such a constraint can be defined by requiring
that the velocity (v/c) is related to the kinetic energy by

Mtot ’

(v/e) = (9)

where Mo = 2me+2mp is the total mass of the
diatomic H-H or (e-p)2 state. By imposing this
constraint, an unambiguous solution is obtained, in
which all boundary conditions are satisfied, see table 1.
Even for the s-state energy-momentum conservation is
fulfilled for bosons and fermions separately. Important to
note that also in this case the first-order

equivalent coupling constant

V() dr

(10)
Yo T T e gy

Table 1: Solution of a (e-p)2 state bound magnetically, using x = 1.35 and o = 2.14. All dimensional quantities are in

GeV or fm.
system ‘ m b (v/c)? ‘ <r? 12 M, ‘ Rats, Qgr
(ep)? \ 0.469 0.3425 1.51 10-38 \ 040  2.76 10-38 \ 1.00 5.9 10~
S ‘ <@ > (vje) <qf > (v/c) ‘ > <qi; > (v/e) ‘ E, xMy ‘ zM;— E,
0] 1.640.1107° 1640210~ | 3.240.3 1010 . 161079 1.610°19 | 3.2 10-19
1] 22402101 2240310-Y° | 4440510~ |-2.610-% 1.810-19 | 4.4 1019

is in good agreement with Newton's gravitational
constant G = 6.707 1073%(hc)GeV ~2. This result
may be taken as convincing evidence that the origin of
gravitation is magnetic binding of many atoms.

The deduced density and potentials are shown
in fig. 1. In the upper part, the present interaction vv(r) is
compared to a gravitational potential ~ 1/r, which shows
the differ- ence between a finite interaction and a
divergent one. Below, the density w2(r) and the
potentials V3" (r) are given. One can see that Vsy (1)~
wf(’r) as required from a second geometric boundaf
condition [1, 2]. In the lower part of the figure the
potential V2g(r) is displayed, which stabilizes the
system. This potential has the same radial form as the
"confinement” potentials in hadrons and leptons.

This solution shows a fermion root-mean-
square (rms) radius of 0.40 fm, indicating that the

protons and electrons come close to each other (giving
rise to a (e-p)2 rather than a diatomic H-H state). This is
consistent with the general observation from hadrons
and leptons that magnetically bound systems have
smaller radii than those bound electrically. Another point
of interest, the ambiguity between b and (v/c)? - without
applying the condition (9) - indicates that the first-order
equivalent coupling constant agr is the same - and thus
universal - for all gravitational systems with increased or
decreased density relative to the basic (e—p)2 state.

b) Description of magnetic (gravitational) bound states
of many (e-p) pairs

In the following bound states composed of

many (e-p) pairs are discussed. These systems have to

fulfill also boundary conditions concerning geometry,
momentum and energy- momentum conservation. The
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geometric boundary conditions require similar radii of
the boson and fermion distributions

2 _1/2 1/2 1/2
<rF > <l >~ NIy < o >12 (1)
Where < rf >C/Lz galare the fermion ahd boson
rms-radii of the composrte systems and< r2 ;>!/?the
corresponding radii of the basic (e-p) parr Further

momentum matching
2 _1/2 1/2

<4 >g£l <dqf> gc/zl (12)

as well as energy-momentum conservation should be
satisfied. For bosons this reads

3
~ (Nga)< q;s>1/2(v/c) = (Ngal)gEg

s

EQ

gal

(13)
and for fermions
M~ (Nga’< q7. > (v/c) Jx = (Nga)* M/, (14)

ga
where N, is the average number of basic (e-p)°
states in x, y, and z-direction, which can be different
from NT obtained from the geometrical relation (11).
Further v/c is the relative fermion velocity of the
(e-p)® bound state, Y the boson binding energy, M

the mass and = = \/Qm/Msf , where m is the

reduced mass.

Of large importance, for a composite system of
many particles the relation between poten- tial and
kinetic energy is not trivial (note that for a stable bound
state the virial theorem has to be valid, which relates

binding and kinetic energy to its eigenvalue). The
potential energy is given by

gt = (Nout) B2 . (15)

However, the initial kinetic energy

EFin = (Nyu)3E%™ will be lowered for coherent
ro(t]atron of all particles to

EFn — N EFn (16)

gal
Due to this reduction of the kinetic energy the
virial theorem is violated, and the much stronger
potential energy leads to a collapse of the system1.
However, formation of a stable system is possible under
the special condition that the magnetic (gravitational)

attraction is also reduced by a factor (Ngal)_Q, leading
to a potential energy.
EP% = Ny EP*" . (17)

Such a strong reduction of the binding energy
can be explained only by assuming that a strong
repulsive potential has been built up by the annihilation
of matter during an early cosmic phase of high density,
from which all galactic matter originates.

" The collapse of gravitational systems has been worried about already
by I. Newton after formulating the gravitational potential, see also
Bentley's paradox [6].

© 2018 Global Journals

The radial dependence of the rotation velocity of
such a galactic bound state may be calculated from a
relation similar to eq. (9) by replacing the kinetic
energy EXI by N,ui(d E*™(r)/dr)rs and the (total) mass
by M},=N;,M. A further important points is
that galaxres |nteract with other galactic matter, which
gives rise to friction - (trans- formation of rotational
energy to random motion (heating) - and an associated
damping of the rotation).This yields

Urot(Tgat) _ | 2 AEF™(1) 14 Nya
c w dr M,

where fdamp is a rotation damping factor and
dEfm(r)/dr the radial derivative of the kinetic energy
of the magnetic state in sect. 2.1 given by

in r 3g(T
dEdr() — 9 wQ( ) (dvjls;( >+dvdr( ))(19)

Further dgq :Ngal/N;’al can be understood as
to the average rms-radius of the basic (e-p) pairs in the
galaxy divided by the rms-radius of the free (e-p)? state.
But §,, can be considered also as the normalized
centraf density of the galaxy with respect to that of the
free (e-p)® state. For 5gal < 1 the average density is
smaller than the basic magnetic state, whereas dgq; > 1
would indicate a system of higher density. In this respect
it is important to mention that also for bound states with
5gal # 1 the geometric relation (11) as well as the
other constraints (12) - (14) are satisfied. Further, as
mentioned at  the end of sect. 2.1, the first-order
equivalent coupling constant is unchanged (universality
of Gp).

A second condition requires that the maximum
rotation velocity of galaxies is related to (v/c) of the

fundamental state by
U/C m fdamp . (20)

With the geometric relation (11) and eqgs. (18)
and (20) the parameters 5gar and damp are well
determined, leading to an unambiguous determination
of the galaxy masses, see eq. (14).

Finally, galaxy masses have been estimated
using an (empirical) relation between maxi- mum
rotation velocity and galaxy mass - derived from
gravitation theory

fdamp (18)

gal

vmam

M9 =2 R/Gy , (21)
where R is the radius at vmax. A comparison of the
deduced masses with this estimate will be made below.
ROTATIONAL VELOCITIES OF GALACTIC

SYSTEMS
Although many aspects of gravitation can be

well understood within Newton’s theory of gravitation,
the observation of galactic rotation velocities has led in

[11.



the past to misleading interpretations. In the solar
system, the orbital velocities of the different planets
follow closely a Keplerian, /1/r behavior, which can
be derived directly from ‘Newton's law V ~ 1/r.
However, such a rapid fall-off of the velocity as a
function of radius has commonly not been observed for
galaxies. In contrary, for many galaxies velocities have
been deduced, which increase from small radii towards
the peripheral region. This fact has been interpreted as
evidence for the existence of dark matter halos. There
have been also alternative descriptions, e.g. by MOND
[7], in which an empirical modification of Newtonian
dynamics has been employed.

In the present formalism the rotation velocity
has to go to zero for r — 0, a physi-cal necessity for a
system of finite density and interactions. This fact
indicates clearly that the r-dependence of the velocity

Urot(T)N\/m, see eq. (21), can be only an
approximation of the rotation velocities at larger radii.

In the upper part of fig. 2 the particle density
and potentials are shown for a galactic system with a
rms-radius of 3.2 kpc. The derived rotational velocity is
given in the second part. On can see that the rotation
curve starts from zero at r = 0 and reaches a maximum
at a radius somewhat smaller than the rms-radius, then
falls again to zero. A Keplerian\/l/r dependence is
shown by dot-dashed line, which shows an
unphysical divergence forr— 0 but also for r— o,

a) Fit of various galaxies with different radii and rotation
velocities
In the lower part of fig. 2 a comparison of
calculated rotation curves is made with the rotation
profile of the galaxy F583-1, which is typical of many low
surface brightness.

- o : . 1/2,
Table 2: Results for bound state contributions of the galaxies in figs. 2-4, with root mean square radii< 7“92@1>/ in

kpc, maximum rotation velocities in km/s and masses in units of solar masses ()M, ,= 1.11574 1057Ge\//c2 ).

in the last column, the masses are given using the gravitational mass formula (21).

SyStem < Tgal >1/2 Umax Ngal 6gal fdamp Mgal (Msol) M9" (Msol)
F' 583-1 13.0 78 1.5 10 1.5107% 0.099 8.0 107 6.6 10°
Draco 0.37 12.6  1.210% 4.2107* 0.034 4.2 1072 4.9 106
Fornax 1.25 145 1.410% 14107 0.090 6.3 10! 2.2 107
NGC 3379 8.5 230 4.810% 7.3107% 0.032 2.7 10° 2.9 1010
UGC 128 40.0 135 1.410% 451072 0.026 6.7 1010 6.1 10
NGC 2403 15.2 136 2.010%* 1.71072 0.017 2.0 108 2.4 1019
NGC 5371 16.0 200 3.0 10%* 241072 0.010 6.4 108 7.1 1019
7 (2) 65.0 200 3.710% 741072 0.009 1.2 10" 2.2 10"

galaxies [8]. By scaling the rotation curve in radius to
the outside region a reasonable fit is obtained with a
rms radius of about 13 kpc (the deviations at smaller
radii could indicate another galactic component of
smaller radius). The results of the present analysis are
given in table 2. The deduced mass of about 8 107 solar
masses is two orders of magnitude smaller than
estimated with the mass formula (21). Further, the
deduced value of 8gal of 0.015 indicates an average
galactic density of about 70 times smaller than the
fundamental state. The damping factor of the rotation
fdamp ~ 0.1 indicates that about 90 % of the kinetic
energy is in the form of random motion (heat).

Rotation profiles for three other galaxies are
shown in fig. 3, the two dwarf galaxies Draco and
Fornax, and the elliptic galaxy NGC 3379, with data from
refs. [9, 10]. Both, Draco and Fornax have rather small
radii of about 0.4 and 1.3 kpc, respectively, whereas
NGC 3379 shows a rms-radius of about 9 kpc. Apart
from an increase of the rotation curves at small radius,

the data are well described with the parameters given
in table 2.

Rotation velocities of three further galaxies,
UGC 128, NGC 2403 from ref. [8] and NGC 5371 with
data from ref. [11], are given in fig. 4. These have rather
large radii of about 40 kpc and 20 kpc, respectively,
with results given also in table 2. For all three galaxies
there are indications for inner bound state contributions
with a rms-radius smaller by a factor 5. For the galaxy
NGC 5371 the deduced velocities do not decrease for
radii larger than 30 kpc, which may indicate a further
bound state. A fit with an additional large radius
component is given in fig. 4 with results given separately
in table 2.

The systematic behavior of the maximum
rotation velocity and the extracted values of &gal and
fdamp as a function of the galaxy mass is given in fig.
5, the galaxy masses as a function of radius are
shown in fig. 6. On can see that the deduced values of
dgal (in the middle part of fig. 5) as well as the radius
(in the lower part in fig. 6) show a very smooth mass
dependence. Differently, vmax and fdamp show
deviations from the average behavior, with values of
fdamp, which follow closely the deviations of vmax from
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the solid line (for the galaxy NGC 3379 results for a
lower value of vmax of 75 km/s are shown by open
squares, which give a slightly larger mass of 6.1 106
Msol, but fdamp reduced to 0.026). The larger values
of fdamp could be related to uncertainties in the
extracted absolute velocities, but more likely due to
another galaxy component with increased radius (similar
to that assumed for the galaxy NGC 5371).

The overall damping of the galaxy rotation is
very large, most likely a relict of the early cosmic system,
heated up tremendously by annihilation photons. A
reduced damping of the rotation has been observed for
low mass systems, which can be explained by a faster
cooling of small systems. The relative density
dgal Ngal/N r shows a very smooth mass dependence,
but also a fall-off to small masses. Such a regular
behavior can be only expected, if all galaxies originate
from the same source, an early cosmic state of high
density. An average value of égal of 10—2 corresponds
to a system, in which the rms-radius of the basic (e-p)
pairs is increased to 40 fm, but this is still more than a
factor 103 smaller than the size of hydrogen atoms. If
we assume that galaxies are mainly composed of
hydrogen atoms, its average density is rather high. This
may support the assumption that galaxies have been
created during the high-density phase of the cosmic
evolution.

V.  DISCUSSION

The analysis of galactic systems has shown that
gravitation can be well described by magnetic binding of
many (e-p) pairs (or hydrogen atoms). The following
three points are of particular interest

a) Constraints on the cosmic high-density phase
of matter

As discussed above, stable bound states can
exist only, if the virial theorem is fulfilled, a balance
between binding and kinetic energy. Therefore, for the
creation of galactic bound states one has to make
strong assumptions on the annihilation mechanisms of
matter, which took place during a cosmic phase of high
density. In radial direction, annihilation gave rise to an
enormous flow of photons, resulting in heating the
surrounding matter (transformation of kinetic energy in
random motion) with subsequent disintegration into
countless fragments of matter, from which (among other
forms of matter) galactic bound states have been
formed. In these fragments the kinetic energy has been
entirely due to random motion (heat). By gaining
distance from the center of the cosmic event, the strong
heating reduced slowly to form a coherent rotation.
However, as shown in the analysis of galaxies, the
damping factors of galaxies are still very small with an
average rotation velocity still damped by a factor =10.

In both transverse directions, annihilation
photons could not be produced; instead this process
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gave rise to a sizable repulsive potential (opposite in
sign to a binding potential). This led to a significant
reduction of binding, mainly responsible for the
generation of stable galaxies (the required reduction of
the binding energy of N—2 Ms is obtained, if half of all
matter annihilated). These results should be taken as
significant constraints to be respected in any attempt to
understand the evolution of the universe.

b) Relation between fundamental description and first-
order theories

A surprising result of the present study is that
for large galaxies the extracted masses are in close
agreement with those obtained by using the
gravitational mass formula (21). At first sight, this
agreement appears to be accidental, if one considers
the different mechanisms involved in the present
analysis. However, one should realize that the present
bound state theory is based on the Lagrangian (1),
which is an extension of the first-order Lagrangian of
QED, see ref. [1]. By assuming DvDv = 1 the QED
Lagrangian is restored, which gives rise to a Coulomb
potential Vcoul = ah’c/r and the correct binding
energies of atomic states. As detailed in ref. [12], these
binding energies are also reproduced in the present
theory, but in a rather complicated way including many
s- and p-states, which satisfy a linear quantum condition
on the radius. In addition, the electric fine-structure
constant a ~ 1/137 is reproduced by the sum of first-
order equivalent coupling constants an.

For gravitation this appears to be similar,
assuming DvDv = 1 leads to a first-order theory, which
can be considered as a quantum description of
Newton’s theory of gravitation, yielding a gravitation
potential Vgrav. = oagr h7c/r with a (first-order
equivalent) coupling constant agr ¢ GN mim2/h~c.
So, it is conceivable that also other features of
Newton's theory of gravitation are recovered, as
masses. This is confirmed for large galaxy masses by
the present results.

However, as shown in the lower part of fig. 6, a
strong fall-off of the deduced masses is obtained for
decreasing radii, which is not found in the gravitational
mass estimates using eq. (21). This different behavior
can be well understood by the finiteness of the
interaction vv(r), as shown in fig. 6. In the upper part the
r-dependence of the Fourier transformed interaction
w(q) is compared to that of the gravitational potential
Vgrav(q) ~ 1/g2. For small values of r (or g) the
interaction vv(q) stays finite, whereas Vgrav(q) goes to
infinity. The ratio vv(q)/Vgrav(q) as a function of r goes to
zero forr — 0, as shown by the solid line.

Exactly this behavior is observed in the galaxy
masses, see the lower part of fig. 6. By scaling the
radii and momenta to the corresponding radii and



masses of galaxies, the masses from gravitation theory
theory (open squares) can be fitted by a function mgr ~
Vgrav(q) g2.5/Vgrav(q) (given by the dot-dashed line).
By multiplying mgr with the ratio wv(qg)/Vgrav(g) given in
the upper part, the solid line is obtained, which yields a
good description of the radius dependence of the
deduced galaxy masses. This agreement indi- cates
that the drop-off of the deduced galaxy masses is due
to the finiteness of the systems in question.

c) Evidence for dark matter?

An important topic, discussed extensively in the
literature, is the possible existence of dark matter, which
does not couple to known particles by electromagnetic
forces. Corre- sponding particles have been proposed
based on conclusions drawn from current particle
theories [4], but the need for dark matter is also a
requirement from general relativity. Therefore, large
efforts have been made to detect these particles. Up to
date the only experimental indication for the existence of
dark matter comes from a comparison of ob- served
galactic rotation velocities with Keplerian ~ 1/r rotational
curves, from which the possible existence of dark
matter halo contributions has been inferred, see e.g. in
ref. [13]. Based on the present results in sects. 3 and 4,
however, such an interpretation should be abandoned.

A similar conclusion has been drawn from
MOND [7], in which an empirical modification of the
Newtonian dynamics is employed. Also in this approach
the rotation velocities decrease for small radii (as
detailed above, the condition vrot(r) — 0 is a physical
necessity for a finite system). This property gives rise to
a finite range of the gravitational force, yielding a natural
solution of Bentley’s paradox [6].

Further, it should be mentioned that also direct
searches for dark matter in particle physics experiments
have given negative results. From extensions of current
theories [4] the exis- tence of super-symmetric or other
exotic particles has been predicted as a source of dark
matter. In particular, super-symmetry has been
proposed as a mechanism to understand the flavour
degree of hadrons and leptons. But this degree can be
well understood in the present theory [14] without the
assumption of additional fields.

d) Deflection of Light

General relativity predicts a relation between
space and time (space-time), which does not exist in the
present framework. Evidence for this property stems
from the bending  of light from solar and galactic
systems (lensing). However, in the present formalism
the bending of light on massive systems can be
described by the deflection of photons from multi-
atomic bound states. This is similar to Compton
scattering from the electron (which is also a
magnetically bound system [2]), but also to optical
deflections and the scattering of nuclei. These
processes can be described in partial wave expansions

(with an incoming spherical wave and an interference of
outgoing scattering waves). So, one expects that all
known properties of gravitation can be described in the
present theory based on first principles.

V. CONCLUSION

The present study of systems bound by
magnetic forces has shown that rotation curves of
galaxies can be well understood in a self-contained and
fundamental bound state theory. This fact confirms our
presumption that the origin of gravitation is magnetic
binding of (e-p) pairs.

Starting from a primary system of (e-p)2
system, for which all parameters are determined by
severe boundary conditions, the description of galaxies
as bound states of many (e-p) pairs requires extreme
assumptions on the reactions following the annihilation
of matter during the high-density phase of the universe:
a tremendous heating by photons in radial direction and
a strong reduction of binding in transverse direction.

In addition, the fact that all boundary conditions
can be fulfilled only by assuming Vo = 0 in eq. (3)
indicates a coupling of the theory to the (absolute)
vacuum, by which matter in its simplest form could be
created out of the vacuum of fluctuating boson fields
during overlap of bosons. However, in this way only
particles with equal fermion and antifermion content
could be generated. The breaking of this symmetry in
the collapse of the gen- erated matter - leading to the
high-density phase of the universe - is one of the most
challenging puzzles to be explained. Finally, from a
study of the complex structure of the Lagrangian (1) -
including derivative terms ¥ - a better understanding of
the dynamics of these processes may be obtained.

The author thanks many colleges for important
discussions. In particular, he is indebted to Benoit
Loiseau for his help with the theoretical formulation.
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From the Electrodynamics of Maxwell, Hertz,
Heaviside to Transcoordinate Electrodynamics

F. F. Mende

Abstract- The conclusion about the absence in them of the
mathematical means of the adequate description of passage
from one inertial reference system to another because of the
use by them of particular derived field functions on the time,
which completely tie electrodynamic process to one concrete
frame of reference, is made on the basis of the critical analysis
of extraction from the equations of the electrodynamics of
ideas about the space and period. Is proposed new approach
to the development of the mathematical apparatus for
electrodynamics in the direction of the more adequate
description of passage from one inertial reference system to
another due to the introduction into the examination of the
trans-coordinate equations, which use new Galilean and trans-
coordinate derivatives of field functions. This generalization of
electrodynamics assumes the dependence of electromagnetic
field and electric charge on the speed of the motion of
observer, caused not by the geometry of space-time, but by
physical nature of the very field within the framework of
giperkontinual ideas about the space and the time. Is obtained
the new trans-coordinate formulation of Maxwell's equations
for the case of IStropic homogeneous medium without the
dispersion, which generalizes the fraditional formulation of
Heriz-Heaviside for the same caseAre given Maxwell's
equations in the integral and differential forms in the idea of
Hertz-Heaviside and in the transcoordinate idea.

Keywords: maxwell equation, equation of
electromagnetic induction, galileo transformation, the
special theory of relativity, lorenz transformation,
converting mende, trans-coordinate electrodynamics.

[ [NTRODUCTION

:)ast century is marked by the most great crisis in
physics, when for the change to a fundamental
understanding of the physical sense of natural
phenomena and technical processes arrived new
scientific orientators. Physicist P. Dirac proclaimed
mathematical beauty by sole criterion for the selection of
the way of development in theoretical physics. But
mathematician M. Atya, realizing risk to be that lulled by
the elegance, which is been based on unsteady soll,
warned that the subordination of physics to
mathematics conceals danger, since can bring into the
region of the fabrications, which personify the
mathematical perfection, but too distant from the
physical reality or even having with it nothing
in common.
The special feature of contemporary physics is
its comparatively high financing with the fact that the
realization of transparent and effective state and public

Author: Kharkov, Ukraine. e-mail: fedormende@gmail.com

control of the appropriate financial flows runs into the
formidable difficulties. The situation, when physicists
control themselves, creates favorable circumstances for
all possible abuses of the hypertrophied authorities.
Especially complex state of affairs occurs in the sphere
of basic physical research. The extremely high level of
the mathematization of scientific works in this sphere
leads to the fact that even the highly skilled specialists
of adjacent regions or altogether only belonging to
different scientific schools begin to speak “in the
different languages” and they cease to understand
each other.

The scientific results of the individual scientists
(such, as Einstein Khoking) proclaim immutable truth
similarly to religious dogmas. But open and secret
prohibitions to the critical analysis of the works of the
acknowledged coryphaei are always disastrous for the
scientific progress and unavoidably they lead to the
stagnation. However, any criticism must be objective
and design. At the basis of physics was always it must
remain physical experiment, and the correspondence to
physical experiment must always be the principal
criterion of the truth of physical theories. The
mathematical rigor of physical theories is also important,
but is not less important that, so that the physical sense
of phenomena and processes would not be hidden,
obscured by mathematical formalizations.

Finally, one additional brake of the development
of science - its excessive popularization in the
commercial interests. The science, chained into the
shackles of the yellow press, when on the covers of
popular periodicals for the larger psychological effect
are depicted allegedly the brilliant persons with the
limited physical possibilities, tendentiously praised by
journalists, who do not absolutely examine science itself
on themselves, causes bewilderment. The high
mathematization of physical theories only helps yellow
press to give to physics the halo of mysticity, taking
away the reader from the truth. Is preferable the qualified
popularization of physics by scientists themselves, but
furthermore, it must rest on the objective information
about the results of physical experiments and the
comprehensive disclosure of the physical sense of
theoretical models.

All this gave birth to the most severe crisis in
contemporary physics. But this state of affairs cannot
continue eternally. Now situation in physics greatly
resembles that, which preceded the fall of the system of
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Ptolemy. For the change to decrepit dogmas prepare to
arrive new progressive ideas and views. So that it is
better to understand, what renovation contemporary
physics requires, necessary critically to analyze as why
arose this deep and prolonged crisis.

Passage from comparatively simple and
intuitively intelligible classical ideas about the space and
time to the relativistic was critical moment. But after
connecting relativity with the quantization of action,
complete geometrization of gravity and propagation of
the principle of geometrization on other physical
interactions the imperfection of the prevailing ideas and
views became obvious. The root of this imperfection
consists in the fundamental disagreement between
physics and mathematics, when the mathematical
apparatus for physics increasingly more degenerates
into mystic scholasticism, within the framework by which
the objective physical sense of phenomena increasingly
more slips off, and the role of the subjective
consciousness of observer and unknown “magic” force
of abstract mathematical formulas becomes of ever of
more fundamental. One should recognize that the noted
disagreement of physics and mathematics began to
increase long before the victorious procession of the
theory of relativity. Probably, by historically first
especially “solid nut” for mathematical physics proved
to be electrodynamics. Passage from the mechanics of
material points and their final totalities to the formal
description of continuous in the space and the time of
electromagnetic field required the attraction of more
powerful mathematical apparatus, but the development
of mathematics, which goes in many respects according
to its own internal laws, it did not chronically answer the
demands of vigorously developing physics.

II. SYMMETRIZATION OF THE LAWS OF THE
[NDUCTION

In the initial form the system of equations of
classical electrodynamics, based on the laws of
electromagnetic induction, was recorded by Maxwell in
his famous treatise [1] with the use of calculation of the
quaternions, which allow the conversions of Galileo
upon transfer from to that inertial reference system (IS)
into another IS. In the treatise the works of ampere and
Faraday were generalized and systematized [2,3].
However, it was immediately explained that the
apparatus for quaternion calculation in mathematics
was developed not so well so that physics they could it
successfully apply to the wide circle of the tasks of
electrodynamics. In order to draw into the
electrodynamics the simpler and more effective means
of mathematical physicists, Hertz and Heaviside
reformulated Maxwell's equations from the language of
quaternion calculation to the language of vector
analysis [4-6].

© 2018 Global Journals

At that time it seemed that the formulation of
Hertz-Heaviside is equivalent to the initial formulation of
Maxwell, but now already it is possible to establish that
the equations, obtained by Hertz and Heaviside, are
essential simplification in Maxwell's equations in the
quaternions, moreover this simplification relates not only
to their mathematical form, but also (that most
important!) to their physical content, since in this case
equations were deprived naturally Galileo- invariance of
inherent in them. Nevertheless for the concretely
undertaken inertial reference system (but not their
totality) the equivalence of formulations occurred, by
virtue of which the formulation of Hertz-Heaviside it
obtained the deserved acknowledgement of scientific
association it extruded in the theoretical and applied
research the formulation of Maxwell himself. But this
approach during writing of the equations of
electrodynamics deprived the possibility of use by the
substantional derivative, after rejecting from the

examination its convective component.
Further development of Hertz-Heaviside ideas

led to the development by Lorenz and Poincare the
bases of the mathematical apparatus of the special
theory of relativity (STR). This was major step forward in
comparlSn  with  the nonrelativistic  theory  of
electromagnetic field, since it was possible to reveal the
dependence of electromagnetic field on the relative
speed of observer. But those leading of physics and
mathematics of their time could not propose to the clear
physical interpretation of their formulas. This is what
writes in regard to this well-known specialist in the
region of tensor analysis Rachewsky 2: “The theory of
relativity arose as a result the prolonged accumulation of
the experimental material, which led to the deep
conversion of our physical ideas about the forms of
material and motion. And other physical quantities to the
newly open experimental facts it was revealed after the
whole series of the attempts to adapt previous ideas
about the space, time that for these purposes it is
necessary to reconstruct all these concepts radically.
This task was executed in basic a. By Einstein in 1905.
(special theory of relativity) and in 1915. (general theory
of relativity). In other the task was executed was only in
the sense that given the ordered formal mathematical
description of new state of affairs. The task of the deep,
really physical substantiation of this mathematical
diagram still stands before physics”.

At this determining moment physics proved to
be on crossroads. One of the ways lay at the direction of
further searches for the suitable mathematical apparatus
for electrodynamics (to what, judging by everything,
were inclined they themselves Lorenz and Poincare), but
the physicist following Einstein it was banal along
another way, who consisted in the decisive and
uncompromising failure of the classical ideas about the
space and the time with the passage to the
relativistic ideas.



By the way of introduction into physics of known
postulates, the theory of relativity in Einstein's version
explained several important experimental results and in
connection with this was obtained the
acknowledgement of the wide circles of physicists.
Relativistic ideology supported such those leading of
mathematics of that time as Minkowski, Gilbert and
Born. The principle of geometrization, which reflects
secret dreams and expectations of many thinkers, was
and remains especially attractive for the mathematicians
in this ideology, beginning from the idealistic views of
great Ancient Greek philosopher Plato, to reduce all
fundamental laws of universe to the geometric
properties of the certain idealized mathematical objects.
Thus, mathematics, after yielding to temptation to
subordinate to itself physics by means of the principle of
geometrization so desired for it, proved to be unable to
rise higher than the geometric means of thinking and it
is worthy to satisfy the increasing needs of physics.
Physics used that apparatus, which mathematics was
ready to propose to it, and this unavoidably conducted
to the creation of special, and then general theory of
relativity and, further, to all to the increasing celebration
of the principle of geometrization.

In accordance with them, the dependence of
electromagnetic field on the speed of the motion of
observer is not caused by the fundamental factors of
physical nature of field itself, but it is defined by example
through the dependence on it of the intervals of time
and spatial distance (Lorenz transformation) under the
assumption of the relativistic invariance of electric
charge. However, specialists (first of all, by
experimenters)  discovered, that the classical
electrodynamics and STR, in spite of already the more
centenary myth, are located in the contradiction to each
other. However, contemporary experiences on the
measurement of the speed of light in one direction (but
the not averaged speed “back and forth” as, for
example, in Fizeau's experiments and to them
analogous) [8,9] contradict postulate STR about the
constancy of the speed of light and is brought into
question the physical validity of Lorenz transformation.

Maxwell's ideas about the use during the writing
of the laws of the electrodynamics of the substantional
derivative lead to the need for the symmetrization of the
equations of induction. For the first time this principle
was developed in the work [10] and underwent its
further development in the works [11-20].

This approach not only opened new direction in
physics, but also it made it possible to predict new
physical phenomenon by the name transverse plasma
resonance in the confined plasma [21].

The symmetrized laws of magnetoelectric and
electromagnetic induction are written

JEdI=— j%ds+[ﬂ[v><8]dl’,

JHdI=[ %ds _(J[vxDdI".
or
rot E’=—@+rot[v>< B],
a

2.2
rotH' = P rot[vxD] -
=—— xD.
at
For the constants pour on these relationships
they take the form:
E':[VXB],
(2.3)
H' = —[vxD].

In relationships (2.1-2.3), which assume the
validity of the Galileo conversions dash and not dash
values present fields and elements in moving and fixed
inertial system [IS] respectively. It must be noted, that
conversions (2.3) earlier could be obtained only from
Lorenz transformation.

Of relationships (2.1-2.3), which present the
laws of induction, do not give information about how
arose fields in initial fixed [IS]. They describe only laws
governing the propagation and conversion pour on in
the case of motion with respect to the already existing
fields.

Of relationship (2.3) attest to the fact that in the
case of relative motion of frame of references, between
the fields of E and H there is a cross coupling, i.e.,
motion in the fields of H leads to the appearance pour
on E and vice versa.

This  connection leads to
transformation, which take the form

the Mende

’ . ! V Z V.
ET:ET’ EJ_:EJ_ Ch6+70[VXHJ']ShE’ (2 4)
v 1 v '
Hi=H,; H’=H, ch——|vxE, |sh—,
T T 1 1 Cc VZO[ J_] c
where E,and H, parallel, and E, also H, normal to
the speed IS of component pour on; Z,=\/,/¢, — the

impedance of free space; c:]/ Moo
light.

— the speed of

The Mende transformation are obtained from
the classical symmetrized equations of the induction
within the framework of the conversions of Galileo in
contrast to Lorenz transformation, which are obtained on
the basis of known postulates. It should be noted that
the conversions examined coincide to the quadratic
terms.
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The Mende transformation of the aid of
relationships (3.5) it is possible to explain the
phenomenon of phase aberration, which did not have
within the framework existing classical electrodynamics
of explanations.

The principle of the symmetrization of the laws
of induction opened way to the creation of the concept
of scalar- vector potential, which indicates that the fields
of charge, its normal to speed motions change
according to the law.

E'=Ech(v, /c).

[1I. FrROM HERTZ-HEAVISIDE
ELECTRODYNAMICS TO THE TRANS-
COORDINATE ELECTRODYNAMICS

The conclusion about the absence in them of
the mathematical means of the adequate description of
passage from one inertial reference system to another
because of the use by them of particular derived field
functions on the time, which completely tie
electrodynamic process to one concrete frame of
reference, is made on the basis of the critical analysis of
extraction from the equations of the electrodynamics of
ideas about the space and period. Let us examine new
approach to the development of the mathematical
apparatus for electrodynamics in the direction of the
more adequate description of passage from one inertial
reference system to another due to the introduction into
the examination of the trans-coordinate equations,
which use new Galilean and trans-coordinate derivatives
of the field functions [22]. This generalization of
electrodynamics assumes the dependence of
electromagnetic field and electric charge on the speed
of the motion of observer, caused not by the geometry
of space-time, but by physical nature of the very field
within the framework of giperkontinual ideas about the
space and the time. The consequence of this approach
propose the new trans-coordinate formulation of
Maxwell's equations for the case of isotropic
homogeneous medium without the dispersion, which
generalizes the traditional formulation of Hertz-Heaviside
for the same case. Let us give Maxwell's equations in
the integral and differential forms in the idea of Hertz-
Heaviside and in the trans-coordinate idea.

Despite the fact that Maxwell's equations both in
the formulation of Maxwell himself and in the formulation
of Hertz-Heaviside, are obtained within the framework
classical ideas about the space and of time, who use
conversions of Galileo, subsequently precisely of
Maxwell's equation they became the theoretical
prerequisite of the creation of the special theory of
relativity (STR). As convincingly shown, for example, in
[23], beSTR it consists of the identification of the natural
geometry of the electromagnetic field, described by
Maxwell's equations, with the geometry of world physical

© 2018 Global Journals

space-time. And now already in the contemporary works
on the electrodynamics (typical example — the work [24])
of Maxwell's equation they are examined in the four-
dimensional pseudo-Riemann space-time).

Is it possible to return to Maxwell's equations
the original Galileo-invariance within the framework of
certain new, it kind of neoclassical ideas about the
space and the time, without rejecting the use of an
apparatus of vector analysis during writing of equations?
In this work we will show that the answer to this question
is affirmative.

In the classical mechanics particle dynamics is
described by the differential equations for its radius-
vector, which use usual derivative of the second order
on the time. Specifically, its use ensures the Galileo-
invariance of equations. If we connect the set of massive
material points by weightless elastic threads into the
united string, i.e. fluctuation will be described by the
Galileo- invariant system of differential equations. But if
we complete passage to the limit, after fixing the number
of material points to infinity, and their mass and the
length of separate threads — to zero, then we will obtain
the one-dimensional wave equation (equation of
vibrations of string), not invariant relative to the
conversions of Galileo, but invariant relative to the group
of pseudo-orthogonal conversions (hyperbolic turnings,
which preserve pseudo-Euclidean certificate). The
culprit of this strange and unexpected metamorphosis
upon transfer from “material- point mechanics to
continuous medium — this passage to the limit with the
substitution by usual derivative to the quotient, which,
generally speaking, is analytically legal 25, but it narrows
the region of the physical applicability of equation. The
real wave process of mechanical vibrations of string
remains Galileo- invariant, but its equation is already
deprived of the mathematical means of the description
of passage from one inertial reference system to
another, and completely ties process to one concrete
frame of reference, attaching in it the ends of the string.

The discovery wave equation in the mechanics
did not lead to the revision of ideas about the space and
the time, but to this led the discovery the same equation
in the electrodynamics. In the theory of relativity the
corresponding group of pseudo-orthogonal conversions
for the electromagnetic waves in the vacuum (Lorenz
transformation) obtained status of the subgroup of the
motion of the certificate of united world physical space-
time. But appears doubt about the justification of the
use of ftraditional equations of electrodynamics, in
particular, wave equation, for the adequate extraction of
them of ideas about the space and the time. Easily to
assume that these equations, using partial derivatives of
field functions on the time, similar to the equation of
mechanical fluctuations, are simply deprived of the
mathematical means of the adequate description of
passage from one inertial reference system to another
and so completely they tie process to one concrete



frame of reference. The question of the possibility of the
suitable refinement or generalizing the equations of
electrodynamics so arises, beginning from the
equations of the induction of electric field by magnetic
and magnetic — electrical. The thorough study of this
problem in [10] led to the appearance of an idea about
the fact that this improvement of electrodynamics must
assume  existence of the dependence @ of
electromagnetic field on the speed of the motion of
observer, caused not by the geometry of space-time,
but by physical nature of field.

In the theory of relativity the electromagnetic
field also depends on the speed of the motion of
observer, but it is only defined by example through the
dependence on it of the intervals of time and spatial
distance (Lorenz transformation), the relativistic
invariance of electric charge occurs result of which.
However, the more fundamental (direct) dependence of
field on the speed is connected with the presence of this
dependence even absolute value of electric charge.
Until recently this not invariance of charge was
confirmed only by indirect empirical data, which were
being consisted in the appearance of an electric
potential on the superconductive windings and the tori
during the introduction in them of direct current, or in the
observation of the electric pulse of nuclear
explosions [26].

In particular, 9 July 1962 of year with the
explosion in space above Pacific Ocean of H-bomb with
the TNT equivalent 1,4 Mt. according to the program of
the USA «Starfish» the tension of electrical pour on she
exceeded those forecast by Nobel laureate Bethe 1000
once. With the explosion of nuclear charge according to
the program “program K”, which was realized into the
USSR, the radio communication and the radar
installations were also blocked at a distance to 1000 km
of. It was discovered, that the registration of the
consequences of space nuclear explosion was possible
at the large (to 10 thousand kilometers) distances from
the point of impact. The electric fields of pulse led to the
large electrical noise to the power cable in the lead shell,
buried at the depth about ~1 m, which connects power
station in Akmola with Alma-Ata. The electrical noise
were so great that the automation opened cable from
the power station.

However, 2015 year was marked by the already
direct experimental confirmation of this phenomenon as
a result of detection and study of the pulse of the
electric field, which appears with the warming-up of the
plasma as a result of the discharge through the
dischargers of the capacitors of great capacity [26]. It
turned out that in the process of the warming-up of
plasma with an equal quantity in it of electrons and
positive ions in it the unitary negative charge of free
electrons, not compensated by slower positive ions, is
formed.

This fact contradicts not only the classical, but
also relativistic conversions of electromagnetic field
upon transfer from one inertial reference system to
another, testifying about the imperfection not only of
classical, but also relativistic ideas about the space and
the time. Idea about the fact that the promising
electrodynamics must assume existence of the
dependence of electromagnetic field on the speed of
the motion of observer, caused not by the geometry of
space-time, and by physical nature of field, which does
not assume the invariance of electric charge, was
developed in a number of the work of F. F. Mende [8,
10, 26]. In these works is given the substantiation of
introduction into the electrodynamics instead of the
classical and relativistic new conversions  of
electromagnetic  field, which was called the
Mende transformation.

However, the sequential development of this
radical idea, as not the invariance of charge, requires
the deep revision of the mathematical apparatus for
electrodynamics, called to the creation of the
mathematical means of the more adequate description
of passage from one inertial reference system to
another. Approach to precisely this development of the
mathematical apparatus for electrodynamics was
proposed by A. S. Dubrovin in [27]. This approach lies
within the framework the sequential revision of ideas
about the space and the time with the failure of the
relativistic and the passage to the new ideas, which call
giperkontinual.

The concept of time-spatial giperkontinuum is
introduced in [28] as a result the joint study of the
algebraic and geometric structures of the commutative
algebras with one, elements of which are the functions
of sine waves. The hypothesis of giperkontinuum (about
the hierarchical giperkontinual structure of world
physical space-time) is starting point of scientific
studies, directed toward the generalization of ideas
about the structure of space and time in the course of
passage from the contemporary quantum scientific
paradigm to the new system, that simultaneously
structurally connecting up its framework continuity and
the discretion, dynamicity and static character, and also
globality and the locality.

In [27] is proposed new approach to the
development of the mathematical apparatus for
electrodynamics in the direction of the more adequate
description of passage from one inertial reference
system to another on the basis of giperkontinual ideas
about the space and in the time due to the improvement
of differential calculus of the field functions under the
assumption of their dependence on the speed of the
motion of observer. Let us accept for the basis this
approach.

Two inertial reference systems with the time
united for them will examine te R. One of them
(with the system of rectangular Cartesian space
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coordinates OXYZ ) let us name laboratory (not hatch)
and we will interpret it as relatively fixed. The second
(with the system of rectangular Cartesian space
coordinates O'’XY'Z' ) let us name substantive (hatch)
and we will interpret it as connected with the certain
moving real or imaginary medium. Let us assume that

with t =0 the system of space coordinates of both
frame of references they coincide. Let us introduce the
indices o = ]:% £ = ]?3 Coordinates along the axes
OX, Oy, 0zox', 0OY' oz we wil assign by
variables X% and x'“ respectively. Unit vectors along
the axes OX and O'X’, the axes OY and Q'Y’ , the
axes OZ O'Z' let us designate through eﬁ=(e§)’

=0y where 5a,8 — Kronecker's symboal.

moreover ez
Through v = (Va)v let us designate the velocity vector of

the motion of substantive frame of reference relative to

laboratory and the module of this vector. Directing a unit
vector €4V, we lengthwise have: v=ve,= (v“ )

v¥ =vs,,. Eventin the data two frame of references
takes the form x=(r,t)=(x“,t); x’:(r’,t):(x’“,t),
where r = (x“) : r’=(x'“) — the radius-vectors. We will

consider that the physical equivalence of events X X’
indicates the validity of the Galileo transformation

r=r'+tv (3.1)
or, otherwise, substituting vector idea by the
component,

X =xX'% +1tvo,q (3.2)

Classical physical field is described in the
laboratory and substantive frame of references by its

field functions ®(r,t) and ®'(v,r’,t), moreover
@'(0,r',t)=(r"t),
v¥ =0. Their values are called field variables. For
pour on different physical nature they can be suitable

the different mathematical ideas of field functions, so
that field variables can be, for example, scalar or vector

dao(r,t) _ do(r+tv,t) lim

and equality v=0 indicates

O(r' + (t + At)v,t + At) — D(r' +tv,t)

with the material or complex values of their most
variable or vector components. If in the role of this field
electric field comes out, then in this role can come out

the functions of its tension E =®(r,t), E' = ®'(v,r',t),
and in the case of magnetic field we have functions of
the magnetic induction B = (D(r ,t), B’ =d'(v,r't).

In the classical nonrelativistic field theory it is
considered that the equality occurs

O(r' +tv,t) = 0'(v,r',t)

mathematically expressing the physical concept of the
invariance of field relative to the speed of the motion of
observer. In the theory of relativity (3.3) no longer it is
carried out, but Lorenz transformation are used instead
of the conversions of Galileo. But this not invariance of
field does not have fundamental, that not connected
with the geometry of the space-time of physical nature,
but it occurs simply the consequence of the effects of
the reduction of lengths and time dilation in the moving
frame of references. The proposed by us giperkontinual
ideas about the space and the time 28 provide for the
great possibilities of the invariance of various physical
processes relative to various transformation groups of
coordinates with the fact that special role in time-spatial
giperkontinuume play the conversions of Galileo (3.1),
since they in this case they treat as the level conversions
of Lorenz of infinitely high level and, thus, they make it
possible in a united manner to synchronize all events in
all separate continua, hierarchically structure into united
giperkontinuum.  Natural to consider that in
giperkontinuum the field also not is invariant relative to
the speed of the motion of observer, but to explain this
by the already fundamental properties of field, not
connected with the geometry of separate continua.
Arises the question about the possible versions
of complete differentiation concerning the time of field

function in the laboratory frame of reference d)(r ,t), of

that produced depending on substantive frame of
reference. In fluid mechanics and classical mechanics
widely is used the derivative of Lagrange (the
substantional  derivative), which has the same
arguments as the initial field function:

(3.3)

(3.4)

dt dt At—0

But it is possible to examine also the derivative
(let us name its derivative of Galileo), whose arguments
will coincide with the arguments of field function no

'@ (vor )= d d(r' +1tv,t)
at dt
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= |lim

At

longer in the laboratory, but in the substantive frame of
reference:

O+ (t-+ ALV, + AL~ (r +1v,1) )

At—0

At



If the arguments of the derivatives of Lagrange  into one and the same sum of quotient on the time and
and Galileo are connected with equality (3.1), that their ~ the convective derivative of field function in the
corresponding values are equal and are decomposed laboratory frame of reference:

a—qb(v,r’,t): da(r,t)_ oo(r+tv,t)
dt ot

Let us explain a difference in the physical sense  derivative of the function of field in the laboratory frame
of the Lagrange and Galilean derivatives of field of reference, measured at the point of space, which in
function. Lagrange's derivative (3.4) is complete time the substantive frame of reference has a radius-vector
derivative of the function of field in the laboratory frame  r'. The concepts of Lagrange and Galilean derivatives
of reference, measured at the point of space, which in  (3.4)-(3.6) naturally are generalized to the case
the laboratory frame of reference at the moment of time
t has a radius-vector r , determined by the equality
(3.1). But Galileo's derivative (3.5) is complete time

d'o(r,t)_da(rt) d"Mo(rt) _dd"o(rt)

+(v-V)o(r' +tv,t) (3.6)

derivative of higher order (N= ]} ):

dt* dt g™l dt "
o', . dd, D, d"o(r,t)
Lr)= 2w, S 2 = 0

Within the framework concepts of the invariance of field relative to the speed of the motion of observer, i.e.,
with fulfillment condition (3), we have:

ai)(v,r’,t): do(r+tv,t) _do'(v,r,t) od'(v,r't)
dt dt ot

(3.7)

frame of reference is not distinguished from the ]/ 00

particular time derivative of the function of field in the
substantive frame of reference. Therefore introduction  the density of strange electric charge p, p’, the
within the framework to this concept of the derivative of  elgctric current density of conductivity j = (ja)’ = (j’“),
Galileo as some new mathematical object with its
independent physical sense, is superfluous. However,
within the framework relativistic ideas examination by  functions E=E(r,t)=(Ea(r,t))y B:B(r,t):(B“(r,t),
Galileo's derivative is empty because of the emptiness g _ gr(v,r’,t)= (E'“(v,r',t)), B’:B'(v,r’,t):(B’“(v,r’,t) ,
of very conversions of Galileo (in contrast to Lorenz  ,qreqver
transformation). But giperkontinual ideas about the
space and the time make Galilean derived completely E'(0,r',t)=E(r't);B'(0,r',t)=B(v,r't) (3.8)
by that claimed, and equality (3.7) — to false. :

This view on the space, the period and the In the classical nonrelativistic electrodynamics it
electromagnetic field in conjunction with the application g 1glied:
of Galileo's derivative leads to the new, trans-coordinate
formulation of the electrodynamics [27]. It generalizes ' _E'lv e t). Ry _R'fv ¢
the conventional formulatign of Herti—H]eaviSide, which E(r +tve1’t>_E<V’r ,t),B(I’ +tve1,t)_B(v,r ’t) 39)

will be examined below. ) o
Electromagnetic  field in  the  IStropic What is the application of a general formula (3.3)

homogeneous medium without the dispersion is Of the invariance of field relative to the speed of the
described in the laboratory and substantive frame of ~ Motion of observer for the case of electromagnetic field.

references by its variables (tension of electric field The proposed by us giperkontinual ideas about the
space and the time [28] exceed the scope of this

(04 2 2 : : :
E=\E") E'=(E'”) and magnetic induction concept, but is explained nature of this not invariance
_po 1 _|prea . not by the geometry of united space-time similar to the
B = (B ) . B'= (B ) by constants (electrical &g theory of relativity, but by the fundamental properties of
and magnetic L , and also expressed as them speed  field.

(dielectric and magnetic constant & and u, and also

electric charge @, @', electric current 1, 1), by field
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The integral form of Maxwell's equations in the
idea of Hertz-Heaviside with the above-indicated
conditions (isotropy, the uniformity of medium, the

iB.ds—0: fE-d -9 [B.ds: S4B
fE-ds—Q/(eeo), iB-ds_O, ifE dl = dth ds; gﬁB dl

where S, | — the arbitrary two-dimensional closed (for
the first two equations) or open (for the second two
equations) surface and its limiting locked outline, which
not not compulsorily coincides with the electric circuit.

§E dl = ——jB ds, §B dl = E‘UdjE ds.

They are the integral form of the law of the
induction of Faraday and circulation theorem of
magnetic field in the laboratory frame of reference for
this special case of medium.

These two laws take the mutually symmetrical
form with an accuracy to of scalar factor, by virtue of
which their analysis it is identical. Let us examine the
first law in more detail, for example. In Faraday's
experiences it is experimentally established that in the
outline the identical currents appear regardless of the
fact, this outline relative to the current carrying outline

, d ,
fE -l =—a£B-deB dl =

Where E'andB’ are described fields in the
element dl in the substantive frame of reference, i.e., in

such inertial reference system, in which dl it rests;
specifically, such electric field causes the appearance of
a current in the case of the presence of real electric
circuit in this place. Equations (3.12) are completely
interesting and uncommon from a mathematical point of
view, since they mutually connect field variables in the
different inertial reference systems (let us name such
equations trans-coordinate). Specifically, the use of
trans-coordinate equations makes it possible to
adequately describe physical fields in giperkontinuum.
At the same time in this case the discussion deals not
simply about the trans-coordinate of equations (3.12),
and with their global trans-coordinate, ensured by use

§E-ds=Q/(ssp); §B-ds=0; §E'-dl =

S I

If the trans-coordinate idea of the equations of
Maxwell (both in that examined by integral and in that
examined lower than the differential forms) to interpret in
the context of the description of electromagnetic field in
time-spatial giperkontinuume, then it is necessary to
consider that the equalities (3.8) are always carried out,
but (3.9) —in the general case no.
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absence in it of dispersion) is the following system of
four integral equations of the electrodynamics:

:L-I—EIE'dS,
ggg dtg

(3.10)

If we on Wednesday put the even additional
condition of the absence of free charges and currents,
then last two equations (3.10) will take the form:

(3.11)
c?

does move or it rests, and the current carrying outline
moves, provided their relative motion in both cases was
identical (Galilean invariance of Farrday law). Therefore
the flow through the outline can change as a result of a
change of the magnetic field with time, and the position
of its boundary also because with the displacement of
outline changes [29]. The corresponding generalization
of laws (3.11) to the case of the outline, which moves in
the laboratory and which is rested in the substantive
frame of reference, takes the form:

g,u d

j E.ds (3.12)

by the Galilean derivative (connected by them inertial
reference systems they can move relative to each other
with the arbitrary speed, and not compulsorily with
infinitely small).

Returning to the system of equations (3.10), it is
possible to establish that the region of its applicability is
limited by the requirement of the state of rest of outline |
in the laboratory frame of reference. If we remove this
limitation, after requiring only the states of rest of outline
| in the substantive frame of reference, then will come
out the known idea of Maxwell's equations (we we call
his trans-coordinate [27]), integral form of which will be
in it the system of the generalizing (3.10) four integral
equations of the electrodynamics of the moving media:

—Bd O N N
! Sg§ oog alEOS

(3.13)

Equations (3.12) and (3.13) are known in the
classical electrodynamics [29, 30]. Arises question, as
to pass from the equations in the integral form (3.12)
and (3.13) to the corresponding to equations in the
differential form adequate of physical reality by means.
The differential form of Maxwell's equations in the idea of
Hertz-Heaviside is following system of four of those



corresponding to the integral equations (10) of the
differential equations of electrodynamics, which relate to
the laboratory frame of reference:

V-E=p/(egg); V-B=0; VxE=-0B/dt; VXB=ﬂﬂoj+(3ﬂ/02)(aE/at)'

Equations (3.14) traditionally successfully are
used in the electrodynamics, but, as it will be shown
below, they have essential deficiency — the region of
their applicability it is limited by the case of agreeing the

laboratory and substantive frame of references (V = 0),

i.e. these equations are deprived of the mathematical
means of the adequate description of passage from one
inertial reference system to another, completely tying
process to one (laboratory) frame of reference.

INn[29] based on the example of Farrday law is
formulated the following approach to the passage from
the integral to the differential form of equations
electrodynamics: “Farrday law can be written down also
in the differential form, if we use ourselves the Stokes'
theorem and to consider outline as that being resting in
the selected frame of reference (so that E and B they
would be determined in one and the same frame of
reference)”. This approach answers the concept of the
invariance of physical field relative to the speed of the
motion of observer, assuming simple failure of the trans-
coordinateawn of equations by means of the application
(9). But, rejecting this concept, it is necessary to reject
this approach. Thus, the differential form of the
corresponding equations must be the same trans-
coordinate as integral (3.12), (3.13).

In accordance with the given traditional
approach, in [30] is introduced the operation of
differentiation with respect to time in the moving
(substantive) frame of reference, designated there

’
through %t . In this case it is secretly assumed that at

the point of space, which in the substantive frame of
reference has a radius-vector r', measurement by field

!

VxE'(v,r',t)= —%(v, r't); VxB'(v,r't) = uupj'(v,r',t)+ 5 =—(v,r',t),

where 0'E/dt, 0'B/ot - the derivatives of Galileo of

field functions, expressed as particular time derivatives
and convective derivatives of the same field functions in

0'E
“=(v,r't)=
p (v,r',t)

9B (1) = OB(r' +tvey, t)

with v=0
equation (3.17)-(3.18) will take the form:

OE(r' +tveq,t)

(3.14)

variable in the laboratory frame of reference equivalent
to its measurement in the same substantive frame of
reference. But these measurements are not equivalent
out of the concept of the invariance of physical field
relative to the speed of the motion of observer.
Therefore measurement must be limited by laboratory
frame of reference, not perenosya its results for the
substantive. Thus, we come to the derivative of Galileo
(8.5), of the electrodynamics in the differential form
leaving equations globally trans-coordinate.

Unknown globally trans-coordinate differential
equations of electrodynamics, which correspond to
integral equations (3.12) and which use the Galilean
derivative:

0'B eu 0'E

VxE'=-—, VxB' =75 (3.15)
ot C

They are generalization to the case of the
noncoincidence of the laboratory and substantive frame

of references ( V#0 ) of the known differential
equations of Maxwell
E
VxE:_a_B‘VxB _EHOE (34
ot C2 ot

The differential form of Maxwell's equations in
the trans-coordinate idea for the case of IStropic,
homogeneous medium without the dispersion is the
following system of four new globally trans-coordinate
differential equations of the electrodynamics:

V-E(r.t)= M;V B(r,t)=0; @17
6‘6‘0

eu 0'E (3.18)
c2 ot

the laboratory frame of reference by the following
equalities:

+(Veq - V)E(r" +tveq,t); (3.19)

+(Veq - V)B(r' +tveq,t). (3.20)

(8.17)-(3.18) it passes in (3.14). In the particular case the absences of free charges and currents of
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V-E(r,t)=0;V-B(r,t)=0; (3.21)
VxE'(v,r't)= —aa,—tB(v, r't); VxB'(v,r't)= i—g%(v r't). (3.22)
Wwith v=0 (3.21)-(3.22) it passes into the well-known system of equations of Maxwell:
V-E(r,t)=0; V-B(r,t)=0; VxE(r,t)= —%{’t); V x B(r,t):g—‘z‘aEg’t) . (B2
Cc

By the vector product of nabla to both parts of
the equations (3.16) with their mutual substitutioninto

each other obtains the known wave differential
equations
2 2
2.2 0°E 0
cV E:gy—z,CZVZB:gy—Z (3.24)
ot ot

The absence of trans-coordinateawn is their
drawback, they are valid only in the case of agreeing the

laboratory and substantive frame of references (Vv =0).
It is analogous, i.e., by the vector product of nabla to
both parts of the equations (3.15) with their mutual
substitution into each other, we will obtain the new
equations of electrodynamics — the globally trans-

coordinate wave differential equations, which use
82 12
2 ' /
c D'(v, X\ t)=¢
aXIZ ( ) /Ll 61:

Galilean derivative of field functions and generalizing
equations (24) inthe case V#0:

2 12
0'“E , 0'“B
> ,CZVZB =&u
ot ot

We investigate in more detail the equation of
form (3.25) in connection with to arbitrary field functions

CD(X,'[), also, CD'(V, X’,t) for the case of plane wave

c’V2E' = gl (3.25)

with the wave vector, collinear to vector V = (V,0,0) and

to axes OX, O'X' coordinates along which are
assigned by the variables X, X'. In this case the
equation proves to be one-dimensional, and field
functions — scalar:

2

v, x’,t):gy%qb(x#vt,t) 326)

If we differentiate in the right side (3.26), this equation of signs the form:

2v +V

2 50

2

5+
&M OX' ot otox

2 A2 2
c® 0 0
(v, x’,t):[

with v=0 (3.26) and (3.27) it degenerates
into the one-dimensional version of the wave equation of
the form (3.24):

5 82 02
C —Z(I)(X,t): 8;1—2(I)(X,t)
oX ot
Any solution (3.28) is determined by the proper
superposition of the simple harmonic waves

(3.28)

®(x,t)= Acos(wt —kyX+¢) (329

with the approximate values of the parameters A>0,
0>0, Kky#0, ¢@e R - amplitude, angular
frequency, the projection of wave vector on the axis
OX and the initial phase of wave. In this case all waves

© 2018 Global Journals
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CNCAS
JCD(X’ +Vi,t)= (EW&j O(x +vt,t) (327

(3.29) must have one and the same phase speed
a)/kzc/wls,u , where k=|kx| — wave number. We

will search for function (D'(V, X',t), satisfying (3.26)-
(3.29), also in the form of simple harmonic wave, but

with those depending on V by the parameters A'(V),
@'(v), k(v). ¢'(v):

@'(v, X, t)= A(v)cos(@'(V)t - K. (V)X + ¢'(v)) (3.30)

@(0,x,1)=0(x,t) KO-~ @(0)=0 K(0)=ke

¢'(0)=¢ . Let us substitute (3.29)-(3.30) in (3.27):



c2ki2(v)A(v)cos(@' (Wt — kK (V)X + ¢'(v)) = su(@ — kyv)? Acos(et — Ky (X +Vt)+ @)

Equalizing the similar parameters of wave on the left side (3.31) and in the right, we have:

2
A(v)= (sgn Ky —@VJ A o'(v)

k5 (v) =k son(e@ - kyv), K'(v) =K (V) =k, ¢'(v)=psgn(@—kyv),

Thus, upon transfer from the laboratory to the
substantive frame of reference change amplitude and
frequency (3.32) of simple harmonic wave, and its wave
number and module of initial phase (3.33) remain
constant. In this case the frequency changes in such a

From (3.32)-(3.34) it is evident that if the vector
of phase wave velocity in the laboratory frame of
reference coincides with the velocity vector of

substantive frame of reference in it ( ky >0, v=a/k),
that in the substantive frame of reference wave generally
disappears ( A'(V) =0). Thus, in contrast to the theory

of relativity, in the theory of giperkontinuuma this wave
always can be destroyed by the suitable selection of
frame of reference. But if relative to laboratory frame of

(c/\/a —v)2 2% '(v, x’,t)/ax’2 =02 '(v, x’,t)/@t2 :
(c/@ + v)2 o2 d'(v,x,t)/ox2 = 02 (v, X, )/ ot?

The selection of inertial reference system to the
role of laboratory is, generally speaking, conditional.
Thus, substantial frame of reference it is possible in turn
to accept for the laboratory, and in the role of substantial
to examine certain by third (twice shtrikhovannuyu)
inertial reference system with that directed to the same
side, that also OX,  O'X’ by attitude reference
O"X"  the coordinate along which is assigned by the
variable X". Let, for example, the point O" move in

(c/@ —(v+ Av))2 02 d'(v+Av, X', 1)/ x? = 92 0'(v+ Av, X', )/ ot2

(c/\/a +(v+ Av))2 02 '(v+Av, X', 1)/ X2 = 92 0'(v+ Av, X', )/ t2

@'(V)/Ky (V) = @'(v)/ kg = /Ky =V, @'(V)/K'(V)=|e/k —vsgnky| = ‘c/ Jeu —vsgn kx‘ .

(3.31)
:|co—kxv| = 1—@vsgn Kyl , (3.32)
gp'(vj = |¢| , (3.33)

way that phase wave velocity in the substantive frame of
reference is obtained according to the classical
summation rule of speeds from its phase speed in the
laboratory frame of reference and speed of substantive
frame of reference relative to the laboratory:

(3.34)

reference substantial frame of reference outdistances
wave, then upon transfer from the laboratory frame of
reference to the substantive the direction of propagation
of wave changes by the opposite. If in the laboratory
frame of reference wave is propagated in the positive
direction, then upon transfer into the substantive it will
satisfy wave equation (3.35), while if in the negative,
then to the equation (3.36):

(3.35)

(3.36)

the positive direction of axis O'X" with the speed AV .
Wave in the new laboratory and substantive frame of
references will have an identical wave number and a
module of initial phase and will be described by field
functions d)’(v, X',t) and d)’(v+ Av, X",t) respectively.

The role of equation (3.28) plays (3.35) or (3.36), the role
of the function of wave (3.29) — function (3.30), while the

role of equations (3.35), (3.36) - the following wave
equations:
(8.37)
(3.38)
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For (3.37) the role of equalities (3.32), (3.33) play the following transformations of the parameters of the wave:

A'(v+Av)= [sgn k! (v)—gﬂ—'AV
C—+Jeu -V

k(v -+ Av) = ki (v)sgn(e'(v)- Ky (v)av) |

] A(V) o"(v+Av)=|e'(v)- Ky (v)Av,

¢'(v+4v)=¢'(v)sn(@'(v)- Ki(v)av).

(3.39)

(3.40)

For (3.38) the corresponding (3.39)-(3.40) conversions of the parameters are determined analogously.

Sequential passage from not hatch to hatch
and is further to the twice hatch frame of reference
equivalent to direct passage from not hatch to twice

A'(V+Av)= (1— Jeu (V+Av) c)2 A

which is obtained also upon direct transfer to the twice
hatch frame of reference, since (3.41) it is obtained

hatch. For example, with sgnkj (v)=sgnk, =1 from
(3.32), (3.39) it is possible to obtain

(3.41)

from (3.32) by replacement V. on  V+AV . In this

case the role of equation (3.27) plays.
52 2

axﬂ 2 at 2

Jon

For the derivatives of arbitrary n- GO of order
" O'(v+Av, X t)/ax™ aN (v, X, t)/ax™ it s
possible to use a united designation

"0 (v+Av,xt)/ax"  and 3" @'(v,xt)/ox"

( c VJZ 0% d'(v+Av, X' t) _ 0% @'(v, X" + Avt, )

o 2av-2 a9 @'(v, X"+ Avt,t) (3.42)
otox’ 8)('2

( n:],To ), respectively indicating simply derived on
the second argument. In accordance with this, after
substitution (3.35) in (3.42) we will obtain:

ox? AV

C
VEH
Let AV— 0 . Let us introduce one additional
new derivative, which let us name trans-coordinate, and

@'(V+ AV, X, 1)~ D'(V, X+ Avt, t)

Otox G

" 07 (@/(v+ AV, x,t)— @'(v, X+ AV, ) 0 &’
_VJ ( 1 2 ’ ! j:(Z +Av—jd>'(v,x+Avt,t) (3.43)

which in the case of the one-dimensional system of
space coordinates takes the form:

(3.44)

o' D'(v, x,t .

—(, )= lim
o'v AV—0

In the determination (3.44) of value

q)'(V,X+ Avt,t) q)'(v+ Av, X,t) is described physical
field at one and the same point of space, but in the
different frame of references (hatch and moving relative
to it with speed AV twice hatch respectively). Within
the framework they are equal to the concept of the
invariance of field relative to the speed of the motion of
observer:

@'(v, X+ Avt,t) = D'(V+ AV, x 1), (3.45)

ot a'(v,xt) _d'D'(v,xt) oML (v,x,t)
arvl a’v a;vn+l

Using trans-coordinate derivatives of the first
two orders (3.46), it is possible to represent increase in

© 2018 Global Journals

= |im
AV—0

AV

The equalities (3.3) (3.45) making identical
physical sense, but in connection with to the different
pairs of frame of references. However, out of the
framework of the indicated concept upon transfer from
hatch to the twice hatch frame of reference the field
function at the particular point of space experiences the
increase, the limit of relation of which k AV with
AV — O gives the trans-coordinate derivative (3.44). It
is possible to generalize it to the case of the higher

orders (n:]} K
0" @'(v+Av,x,t) 8" O'(v,x+Avt,t)
ov" AV

(3.46)
AV

the field function of in the form corresponding partial
summation of series of Taylor:



! ! I2 !
O'(V+Av, x,t)—tl)'(v,XJrAvt,t)zMAV+1MAV2 (3.47)
o'v 2 VA
Substituting  (3.47) in  (3.43), equalizing fact that in this case CD'(V,X+ AVt,t)—)q)'(V, X,t)
between themselves members with the identical

degrees AV in the left and right sides of the received
equality, fixing AV — 0 | taking into account that the

and by adding equality (3.35) in the new form of record
(with the use by variable X instead of X' , we will
obtain the following system of three equations:

c 22 O'(v,x,t) 0% @(v,X,t)

c 266'(1)’(v,x,t)

c 2 o2 @'(v, x,t)

8'V2

ox2 a

_ 28<D'(V, X',t) (3.48)
oXo'v a7

=20'(v,x,t)

System of equations (3.48) can be written down in following that indexed on & the form:

2 2 a~a 2—a
C v 62_ 0 _ngnaaT o'(v,x,t)=0 a=02 (3.49)

Jeu X2 e«
or in the operator form The trans-coordinateawn of giperkontinual
wave equations is ensured by the use in them of the
oy (V, X',t)zO, (3.50) suitgble deriv'ed. field functions. Namely, use by
Galileo's  derivative reports to equation global
) g o~ trans-coordinateawn, and by  trans-coordinate

Where  {&=(&“); derivative — local.

Thus, is proposed the new approach to the
c 2 az—aa!a’ 62—05 development of the mathematical apparatus for
=||—=—-v| ———— oSNz electrodynamics in the direction of the more adequate
\/a ot Vad o description of passage from one inertial reference

the suitable version of the one-dimensional (case of
one axis of space coordinates) differential operator of
Dubrovin, which generalizes d'Alembert's operator o,
who occurs one of his three (zero) components for the
laboratory frame of reference, ie, a=0 , v=0
Differential equation (3.49) or (3.50) is the
giperkontinual one-dimensional homogeneous wave
equation, which generalizes, similar to differential
equation (3.26) or (3.27), the known one-dimensional
homogeneous wave equation (28). The vital difference
between them (3.26)-(3.27) is lies in the fact that the
globally trans-coordinate form of giperkontinual wave
equation, and (3.49)-(3.50) - by its locally trans-
coordinate form. Local trans-coordinateawn means that
the equation connects the inertial reference systems,
which move relative to each other with the infinitely low
speed.

system to another on the basis of giperkontinual ideas
about the space and in the time due to the introduction
into the examination of the globally and locally trans-
coordinate equations, which use new Galilean and
trans-coordinate derivatives of field functions, and also
the new differential operator of Dubrovin, which
generalizes d'Alembert's operator. This approach leads
to the reformulation of electrodynamics with the
passage from the traditional formulation of Hertz-
Heaviside to the new trans-coordinate. In this case
immediately arise the question about what form they
have conversions of electromagnetic field upon transfer
from one inertial reference system to another, and will
be these conversions the Mende transformation[ 31].

The convective derivatives of field functions in
(19)-(20) can be written down in the form:

© 2018 Global Journals

Global ]()urnal of Science Frontier Research (A) Volume XVIII Issue II Version I E Year



18

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

(Veq - V)E(r' +tveq,t) =v(V-E(r' + tvey,t)leg — Vx (veg x E(r' +tvey,t)) (3.51)
(Veq - V)B(r' +tveq,t) = v(V - B(r' +tveq,t))eg — V x (veg x B(r' +tveq,t)) (3.52)
We have in view of the first two (3.22) equations taking into account (3.1)-(3.2) :
V-E(r'+tvey,t)=0;V-B(r'+tvey,t)=0 (3.53)
After substituting (3.53) in (3.51)-(3.52), we will obtain equalities for the convective derivatives:
(Veq - V)E(r' +tveq,t) = -V x (veg x E(r' + tvey, 1)) (3.54)
(Ve - V)B(r' +tveg,t) = =V x (veg x B(r' + tvey, t)). (3.59)
After substitution (3.54)-(3.55) in (3.19)-(3.20) we take another form of the Galilean derivatives:
ﬁ(v,r',t):W—Vx(velxE(r’+tve1,t)); (3.56)
@(V,r’,t):M—Vx(vele(r’+tvel,t)). (3.57)
The substitution of Galilean derivatives (3.56)-(3.57) into the last two equalities (3.22) gives:
VxE'(v,r',t)= —3B(r' +tveq,t)/ot + V x (veg x B(r' + tveq, t)); 359
VxB'(v,r't)= (ey/cz)(aE(r'+ tvey,t)/ot —V x (veqg x E(r' +tveq,t))). (3.59)
After substituting last two equations (3.23) in (3.58)-(3.59), we will obtain:
VXE'(,F',t)= VxE(r' +tveq,t)+ V x (veq x B(r' +tvey, t)); (3.60)
VxB'(v,r',t)=VxB(r' +tveq,t)— (gy/cz)v x (veq x E(r' +tveq,t)) (3.61)
Let us omit the operation of rotor both parts of the equalities (3.60)-(3.61):
E'(v,r',t)= E(r' +tveq,t)+ves x B(r' +tveq,t); (3.62)
B'(v,r',t)=B(r'+tvey,t)- (g,u/cz)(vel x E(r' +tveq,t)) (3.63)

Besides the hatch frame of reference, which
moves relative to laboratory with speed V let us
introduce also relatively mobile frame of reference —
twice shtrikhovannuyu, that moves in the same
direction with another speed V+ AV relative to
laboratory. Thus, the twice shtrikhovannaya frame of
reference moves with relatively hatch with speed AV ,

the so that shtrikhovannuyu frame of reference can be
accepted for the new laboratory (relatively fixed), and
twice shtrikhovannuyu — for the new substantive.

Equalities (62)-(63) for them let us write down
taking into account the replacement of radius-vector
ron r”:

E'(V+Av,r",t)=E'(v,r" +tAve;,t)+ Avey x B'(v,r" + tAvey, t); (3.64)

B'(V+Av,r",t)=B'(v,r" + tAves,t)— (gy/cz)Avel xE'(v,r" +tAves,t),  (3.65)

Let us write down equalities (3.64)-(3.65) in the following form:
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E'(V+Av,r"t)—E'(v,r" +tAvey,t)

(3.66)

AV

B'(V+AV,I"t)-B'(v,r" +tAves,t)  eu

=1 xB'(v,r" +tAvey,t);

=L ey xE'(V,r" +tAveq,t).

AV

In (3.66)-(3.67) the values E'(V,r" +tAveq,t),

B'(v,r" +tAvey,t) E'(V+ Av,r",t), B'(v+ Av,r",t)
is described the electromagnetic field at one and the
same point of space (medium), but in the different

E'(v,r" +tAves,t) = E'(v+Av,r",t). B'(v,r" +tAvey,t) = B'(V+ Av,r',t),

The equalities (9) (68) making identical
physical sense, but in connection with to the different
pairs of frame of references. However, out of the
framework of the indicated concept upon transfer from
hatch to the twice hatch frame of reference the field

co (3.67)

frame of references (hatch and by twice hatch). Within
the framework they are equal to the concept of the
invariance of field relative to the speed of the motion of
observer:

(3.68)

function at the particular point of space experiences the
increase, the limit of relation of which k AV with

AV — 0 gives that for the first time introduced into 27
the trans-coordinate derivative of the field function:

O'E'(v,r"t) lim E'(v+Av,r",t)-E'(v,r" +tAve,,t) (3.69)
o'v AV—0 Av |

o'B'(v,r",t) lim B'(V+ Av,r",t)—B'(v,r" +tAvey,t) (3.70)
oV A0 Av |

Equalities (3.66)-(3.67) with AV — 0 taking into account (3.69)-(3.70) after replacement r” on r take the form:

! ! !
M =e;xB'(v,r',t);
o'v

If equations (3.22) are the globally trans-
coordinate differential equations of electrodynamics for
the case of IStropic homogeneous medium without the
dispersion in the absence of free charges and currents,
then equations (3.71) are the locally trans-coordinate
differential equations of electrodynamics for the same
case. The locality of trans-coordinateawn, ensured by
use by trans-coordinate derivative, means that the
connected by differential equations inertial reference
systems (conditionally speaking, shtrikhovannaya and
twice shtrikhovannaya) they move relative to each other

e1xB'=eqx (B’lel + B'2e2 + B'3e3): B'2e3 - B’3e2;

e1xE'=eqx (E’lel + E’2e2 + E’3e3): E’2e3 - E'3e2

Taking into account (3.72)-(3.73) the system of
equations (3.71) is divided off into two independent

oB(v,r1)

:—g—gele’(v,r’,t). (3.71)

o'v C

with the infinitely low speed ~ AV. Equations (3.71)
form the system, by solving which, it is possible to
obtain the conversions of electromagnetic field upon
transfer of one inertial reference system into another.

Let us use system of equations (3.71) for
obtaining the conversions of electromagnetic field upon
transfer from the laboratory frame of reference to the
substantive.

Lowering the arguments of functions, let us
write down vector products in (3.71) in the form:

(3.72)

(3.73)

systems of two equations each and two additional
independent equations:
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a,E,Z ~ _B/3 arErB ~ B'2

ov ov ' ot _ ot
3 2 —=0;, ——= (3.74)
o’ o’
0B _ aupp |08 _eup s OV oV
o'v CZ , o'v 02 ,
We differentiate the first equations of systems (3.74) and will substitute them the secondly:
8'2E’2 Sl )2 6r2Er3 gl )3 6'28'2 &2 8'28’3 P
_zE 2_2E 2B 2_2B (3.75)
o'v c o'v c o'v Cc o'v c
The general solution of equations (3.75) is expressed as the arbitrary constants Cq,..., Clo :
N \EU \ EUV . A EUV
El-c E2=Cyoosn Y | casimn ¥ BB _ ¢, cosn Yy cgsinh XY (379)
C C C Cc

+ Clo sinh o . (3.77)

Vv :
B’1:C6;B'2:C7cosh\/i—ﬂ +Cgsin h\/gc—ﬂ B3=C cosh\/:

Since we search for the conversions of electromagnetic field in the laboratory frame of
electromagnetic field upon transfer from the laboratory  reference, i.e., satisfy equalities (8) and (74), and the,
frame of reference, then the desired particular solutions  which means, following totality of the equalities:

of equations (3.75) must with V=0 describe

E’l(O,r’,t): El(r’,t); E’Z(O,r',t): Ez(r’,t); E'3(O,r’,t): E3(r’,t); (8.78)
B(0,r',t)=BY(r"t): B2(0,r't)=B2(rt); B3(0,r',t)=B3(r't): (3.79)
a'E’Z(O,r’,t):_Bg(r, ). oE3(0rt) _B2(r1). 5.50

o'V ’ o'V e 50
OBA(Ort) _su E3( n aB30.rt) e ) (3.81)

o'v C o'v C2

By substitution (3.76)-(3.77) in (3.78)-(3.81) let component form for the desired conversions of

us find the values of constants Cl’---’Clol as aresult electromagnetic field upon transfer from the laboratory

what after the substitution of these constants in (3.76)- frame of reference to the substantive:

(8.77) we will obtain the resultant expression in the

Et(v,rt)=EXrt): BY(v,r t)=BY(r"t): (3.82)
E'?(v,r',t)= E2(r’,t)cosh \/i_ﬂv __c B3(r’,t)sinh \/i_ﬂv : (3.83)

c

eu
E3(v,r't)= E3(r’,t)cosh@+LBz(r’,t)sinh Jeuv : (3.84)
¢ e
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B'2(v,r',t)=B

B3(v,r' t)= B3(r’,t)cosh@—@ Ez(r’,t)sinh@

C

r tcosh\/_ @

Jav

In the vector form the same conversions take the following form:

E'(v,r',t)=E(r',t)cosh ey

c

B'(v,r',t)=B

It is easy to see that the conversions (3.82)-
(3.88) are known Mende transformation.

IV. CONCLUSION

Thus, the Mende transformation obtain a
sufficient theoretical substantiation within the framework
of the trans-coordinate formulation of electrodynamics,
connected with the giperkontinual ideas about the
space and the time, and also with the concept not of
the invariance of electric charge relative to the speed of
the motion of observer. Together with that been in [26]
direct experimental confirmation of the concept not of
the invariance of electric charge, this is convincing
evidence of their larger adequacy of physical reality on
the comparison not only with the classical, but also with
the relativistic conversions of electromagnetic field, or
the convincing evidence of the justification of the
transfer of electrodynamics from the traditional
formulation of Hertz-Heaviside to the the trans-
coordinate. The sequential development of trans-
coordinate electrodynamics is capable of not only
deriving on the new qualitative level of idea about the
space and the time, but also of opening the
fundamentally new horizons of the development
engineering and technologies due to the discovery and
the mastery of new physical phenomena and effects.
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Reduction Electrode Mechanism of Pesticides
Having Different Electro Active Centres at
Carbon Nano Tubes Paste Electrode

P. Sujana *& T. Raveendranath Babu °

Abstract- Electrochemical behaveour and schme of reduction
at electrode of pesticides having different electro active
groups to be reduced that is azomethine and double bond
carbons at carbon nano tubes paste electrode Using universal

buffer as supporting electrolyte and techniques cyclic
voltammetry, differential pulse adsorptive  stripping
voltammetry, milliccoulometry have been studied. All

investigatios was made from water samples. The average
recoveries obtained for two samples ranged from 97.00% to
99.46%.

Keywords: binapycril, isoxydifen, carbon nano tubes
paste electrode, universal buffer.

I. [NTRODUCTION

espite the fact that pesticides have many harmful
Deffeots on environment they have been used in

agriculture field to increase yield, improve food
quality and save time and money. But the uniform use of
pesticides can cause soil, water and food
contamination. Their detection concerns agriculture
health care professionals and regulatory agencies. At
present, they are mostly determined in the laboratory by
methods such as chromatographic and spectroscopic
methods. Although they have high sensitivity, these
methods suffer from many disadvantages, in requiring
skilled technicians, being complex, costly and time
consuming and their use online for continuous
monitoring is impractical. Because large number of
samples have to be measured, the development of fast
automated and inexpensive methods are of great
interest. voltammetric methods are suitable, sensitive
and reproducible. In present investigation two pesticides
having >C=C< and >C=N- as electro active centres
are examined.

a) Binapacryl

Binapicrylis  registered as  dinitrophenol
acaricide (bird repellenent) Mauro De Paoli, M. Taccheo
Barbina[1] determined pesticide by using Solid-phase
extraction and gas chromatographic determination
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acaricide residues in  honey. Bissacot DZ, Vassilieff [2]
applied HPLC determination of binapicryl., deltamethrin,
cypermethrin, and cyhalothrin residues in the milk and
blood of lactating dairy cows. Zhou J, Xue X, et.al[3]
employed Rapid and sensitive determination of two
degradation products of binapicryl in honey by
ultrasonically assisted extraction and gas
chromatography with  electron capture detection.
Bissacot, et.al[4] employed HPLC Determination of
Flumethrin, Deltamethrin, Cypermethrin, and Cyhalothrin
Residues in the Milk and Blood of Lactating Dairy Cows.
Sassine et al. [5] employed cypermethrin Residues
Determination in the Milk of a Lactating Dairy Cow by
Gas Chromatography-lon Trap Mass Spectrometry. Ravi
et al. [6,7] employed Negative lon Chemical lonization-
Gas Chromatographic—-Mas Spectrometric Determina-
tion of Residues of Different pesticides in Whole Blood
and Serum. Wang [8] subjected Chromatographic
methods for the determination of pesticide residues in
crops, foods and environmental samples. Sanghavi et
al.[9-13] reported voltammetric determination  of
pesticides having various electro active groups.

b) Isoxadifen

Isoxidifen is registered as herbicide which
leads to accumulation in soil and crops that have
been treated directly[14]. Prevention of negative
effects of herbicides requires a systemic control of
their residues in agricultural products, food, soil and
water. Several analytical methods have been developed
for the determination of herbicides in soil, water and
agricultural products. Tanogai et al.[15] developed
chromatographic method for the determination of a
herbicides in food crops. Tanabe et al[16]
developed a GC/MS method for the determination of
residues  Gas  chromatography  with  atomic
emission [17-21].

II.  EXPERIMENTAL

a) Apparatus and Electrodes

Voltammetric determinations were performed
using a model meteronm Auto Lab 101 PG stat
(Netherlands). CNTPE was used as working electrode
for differential pulse adsorptive stripping voltammery
and cyclic voltammetry. pH measurements were carried
out with an Eutech PC_510 cyber scan. Meltzer Toledo
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(Japan)Xp26 delta range micro balancer were used to
weigh the samples during the preparation of standard
solutions. All the experiments were performed at 25°C.

Fig. 1

b) Reagents and Solutions

All reagents used are analytical reagent grade.
Double distilled water was used throughout the analysis.
In the present investigation universal buffers of pH range
2.0 to 6.0 are used as supporting electrolytes and are
prepared by using 0.2 M boric acid, 0.05M citric acid
and 0.1Mtrisodium orthophosphate solutions. Samples
obtained from nagarjuna agrichem and syngat india
limited.

[1I.  CHARACTERISATION OF PEAKS/WAVES

Binapycril and isoxydefen are found to a give a
single well defined peak in acidic solutions (2 < pH <
6). Increase of pH from 4.0 leads to decrease of the
peak current. In the acidic medium, the peak of the
compound is due to the reduction of >C=C< and-
C=N- group in two electron process(scheme-1). Typical
cyclic voltammograms of Binapycril and isoxydefen are
shown in Fig.1.0

IV. NATURE OF THE ELECTRODE PROCESS
The reduction process in Binapycril and
isoxydefen found to be diffusion controlled and

adsorption on the electrode surface in the buffer
systems studied as evidenced from linear plot ivs v'2
passing through origin (Fig.2.0.).The shift of peak
potential (E,) towards more negative values with
increase in concentration of depolarizer, shows that the
electrode process is irreversible. This is further
confirmed by log-plot analysis. The variation of peak
potentials with scan rates and absence of anodic peak
in the reverse scan in cyclic voltammetry indicates the
irreversible nature of the electrode processes. The
dependence of i/pH curves shows a behaviour in
accordance with a process in which a proton transfer
provides the reduction of the acid form to form an
electroactive species. The number of protons taking part
in the rate determining step is two.

© 2018 Global Journals

V. [DENTIFICATION OF REDUCTION
PRODUCTS

Millicoulometry employed to find out the number
of electrons involved in the electrode process. The
results obtained from millicoulometry have shown that
the number of electrons is two for Binapycril and
isoxydefen. The number of protons involved in the rate
determining step of the electrode process is two.
Controlled potential electrolysis experiments were
carried out at -0.80 V vs. SCE at pH 4.0.

VL

Kinetic data such as diffusion coefficient,
transfer coefficient and heterogeneous forward rate
constants obtained with different methods for Binapycril
and isoxydefen summarised in Table 1.0. The diffusion
coefficient values were noticed to be in good agreement
from cyclic voltammetry. The heterogeneous forward
rate constants were decreasing with an increase in pH
of the supporting electrolyte, which may responsible for
the shift of reduction potentials towards more negative
values with increase in pH. This trend is particularly
evident where the proton transfer is involved in the
electrode process.

VII.

KINETIC DATA

DIFFERENTIAL PULSE-ADSORPTIVE
STRIPPING VOLTAMMETRIC STUDIES

DP-AdSV peaks of Binapycril and isoxydefen at
CNTPE (Fig.3.0) is attributed to two electron reduction of
Binapycril and isoxydefen this peak followed to establish
the optimum conditions. The standard addition and
calibration methods have been employed to estimate
the compound in water and soil samples.

a) Analysis

Well defined and well resolved AdSV waves/
peaks obtained at pH 4.0 were used for the quantitative
estimation of Binapycril and isoxydefen in water
samples. Both calibration and standard addition



methods were used for the quantitative determination of
the Binapycril and isoxydefen. From the calibration
method, it is observed that the peak current shows a
trend found to be linear over the concentration range 3.0
x 108M to 1.0 x 10 with lower detection limit 0.89 x 10®
M for Binapycril and isoxydefen for 6 replicates, relative
standard deviation and correlation coefficient were
found to be 0.95% , 0.994 and 0.94%,0.985 respectively
for Binapycril and isoxydefen

b) Recommended Analytical Procedure

The stock solution (1.0 x 10® M) of samples
prepared by dissolving the required quantity of the
electroactive species in methanol. Standard solutions
prepared by dilution of stock solution with fitting amount
of methanol. 1 mL of the standard solution is transferred
into voltammetric cell and added with 9 mL of the
supporting electrolyte and then de gasified by bubbling
oxygen free nitrogen gas for 10 min. After recording the
voltammogram, small amout of standard solutions
added and then voltammograms recorded for each
addition under similar experimental conditions.

c) Determination Binapycril and Isoxydefen in Spiked
Water Samples

The above mentioned procedure has been
successfully applied for the determination of pesticides
in water samples. A100 mL sample of water is spiked
with known concentrations pesticides and shaken for
few minutes and filtered through a Whatman Nylan®
membrane filter (0.45 nm pore size) and filtrate passed
through a sep-pakc,s cartridge previously activated with
10 mL of methanol. Elution carried out with 30 mL of
methanol. The organic phase was evaporated. The
residues dissolved in methanol and added to cell
containing a buffer solution. The average recoveries
obtained for two samples ranged from 97.00% to
99.46% and are given in Table 2.0.

VIIl.  CONCLUSION

Though several methods reported regarding
pesticide analysis in the reported less tedious method
consumption of sample is reduced in quantitie and
pollution arises due to heavy metal electrodes is
avoided.

Table 1: Typical cyclic voltammetric data at CNTPE concentration: 0.5 mM, scan rate: 50 mVs™ pH=4.0.

Samo Eo o/ wn D x 10° k%n
ample - n % 1 _
P P : cm? st cms™
Binapicry! 1.04 5.80 0.44 1.50 213x 107"
Isoxydefen 1.08 7.80 0.36 1.41 1.32x107°

Table 2: Recoveries of pesticides at CNTPE in spiked water samples

Samole Amount added Amount found Recovery9 Standard
(] . .

P (ug/mL) (ug/mL) Y deviation
Binapicryl 10.0 9.70 97.00 0.021
Isoxydefen 10.0 9.91 99.10 0.014

8.0 8.0

) binapicryl - N

6.0 6.0 isoxidefen

4.0 4.0
=L =T
- 2.0 - 2.0
3 0.0 o 0.0

115 110 105 -1.00 -1.15 -1.10 -1.05 -1.00
Potential V Potential V
fig1.0 cyclivoltametric response at CNTPEpH  is4.0

Fig. 2
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"Anomalies” in Thermoelectricity and Reality are
Local Thermo-EMFS

S.V. Ordin

Abstracl- Discovered at the contacts of the giant
thermoelectric power before, because their magnitude did not
fit into the thermoelectric theory, and their reproducibility was
low, were attributed to "anomalous." The use of contacts
obtained by microelectronics technology, namely, p-n
junctions and asymmetric potential barriers, made it possible
to obtain high reproducibility of the effects that were identified
as thermoelectric. A large series of studies carried out on
silicon p-n junctions showed that the EMF arising on the
optically and electrically shielded barrier in the initial section is
proportional to the magnitude of the heat flux. These thermo-
EMFs, commensurate in absolute value with the photo-EMF
(without an optical screen at the same p-n junction) but having
the opposite sign (on a constant flux) or the opposite phase
(at the harmonic one) were described by injection of the main
carriers of the hotter p-n junction and were called local thermo-
EMF in accordance with the local production of entropy by llya
Prigogine. The work is aimed at growing artificial structures to
create highly efficient thermoelectric converters based on local
thermo-EMFs.

Keywords: thermoelectricity, contact effects, production
of local entropy.

I. THE HIsSTORY OF "ANOMALOUS"- CONTACT
THERMO-EMEFS

he roots of thermoelectric anomalies lie in the
Thistory of thermoelectricity itself. The Seebeck

effect was discovered in 1821 by T.l.Seebeck. But
the question of what they measured at the contacts of
the electromotive force: what they are, contact or
volumetric, did not initially rise. Everything indicated that
this is a three-dimensional property of the material. And
they began to consider - on contact thermo-EMF of
volume of a material are shown.

The Peltier effect was discovered by J. Peltier in
1834. And initially, beginning with the work of the
watchmaker Peltier, who is fond of physics, this reverse
thermoelectric effect, due to the fact that it is measured
at contacts, was considered to be contact effects.

The Thomson effect was discovered by William
Thomson in 1851 and the Benedics phenomenon (in the
terminology of Tautz) were recorded as independent
(additional), although they are a consequence of
previously discovered Seebeck and Peltier effects, but
with  small concentration corrections in initially
homogeneous materials. These effects were considered

Author: loffe Institute of the Russian Academy of Sciences.
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to be volumetric, although they were also measured
at contacts.

Onsager received a fundamental
thermodynamic relationship [1], the principle of
symmetry of the kinetic coefficients, directly indicating
the volumetric character of the thermoelectric effects
being investigated, in this respect, similar electrical
conductivity and thermal conductivity. However, in the
theory of thermoelectricity for a long time there was a
confusion between the contact and volumetric
thermoelectric phenomena proper. So there have been
attempts to calculate the thermoelectric power from the
contact potential difference [2, 3].

These attempts did not bring success. And the
analysis of the contact phenomena necessary for the
analysis of semiconductor devices was singled out in a
separate direction [4], which does not take into account
the temperature gradients. And thermoelectricity was
isolated in some independent direction [5], in which the
difference in temperature at different contacts was
considered, and not the temperature difference at the
boundary of the same contact. In the pioneering work
[6], Professor Anselm considered the limiting case - the
separation of the boundaries of one contact by a
vacuum gap, in which thermal effects can not be
neglected. This pioneering work resulted in a new
thermoemission direction, where the thermoelectric
effects observed at large temperature gradients were
described qualitatively well by the Langmuir and
Richardson models.

However, these models did not even provide a
qualitative description of the spurious thermoelectric
power observed sporadically at the contacts and gave
negligible currents. Therefore, they were attributed to the
anomalous [7]. And although the ‘'"vacuum®
semiconductor model was useful for small volume
thermoelectric power [8], attempts by Mahan and his
followers to optimize many contact-multilayer barrier
structures in these representations [9, 10, 11] did not
bring much success, the base of Richardson's formula
was given by negligibly small currents.

Thus, historical confusion in the definitions of
thermoelectric parameters and the inability of the theory
to describe contact thermoelectric effects and sent them
to the category of anomalies.
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II.  EXPERIMENTAL OBSERVATION OF
THERMOELECTRIC "ANOMALIES"

The difference between the experimental results
of thermoelectric power measurements and the
predictions of the simplest, but traditionally used in
thermoelectric production, is cautiously pointed out long
ago. Thus, according to the data of [12], at low
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temperatures, with an increase in the mean free path of
electrons, a change in the thermoelectric power is
observed with a change in the geometry of even
homogeneous, pure samples (Fig. 1) and,
correspondingly, the density of heat flux through it.
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Fig.71: The change in the temperature dependence of the thermopower of weakly doped silicon with a change in the
cross section of the sample.

But the electrical engineer, with incomplete
higher education, but who knows mathematics well and
personally launched the production of the first point-turn
Ge-transistors at the same time as Bell (for which he
was immediately awarded the title of Doctor of Technical
Sciences, and later - the title of professor at the
American University) Jan Tautz, not could be limited to

the simplest thermoelectric models when designing their
transistors. And in his classic book for photo-energetics
[7], the results of his own measurements of anomalous,
which depend on the method of measuring the
thermoelectric power (Fig. 2), are presented and various
variants of their description are considered.
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Fig.2: Measurement of anomalous thermoelectric power in germanium soldered to a radiator with a temperature T ";
a - a point contact is used at the temperature T", b - a plane contact is used at the temperature T", a is the difference

between the curves a and b. It follows from [7].
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So, the giant thermoelectric power observed
later occasionally at the contacts was attributed to the
anomalous yet by Tauz during the investigation of the
first p-n junctions formed by him. And for correct
explanation of these anomalous thermoelectric power it
was necessary to return again to p-n junctions, in which
Tauz found them, but which until recently were not found
in strict explanation and, as a consequence, were not
taken into account either in transistors or photodiodes.
While the unobscured Tautz, even in the first
experiments, their influence on the properties of
semiconductor devices was noted and tried to give
them a rigorous mathematical description.

20

Qualitatively, the appearance of significant
temperature drops at micron potential barriers is knitted
with the absorption and release of a giant energy of the
order of the height of the potential energy barrier per
electron. Taking into account the difference in
temperature on the p-n junction plates, precision
measurements showed a displacement of current-
voltage characteristics, similar to their displacement in
the photoelectric effect, but in a diametrically
opposite quadrant (Fig. 3).
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Fig.3: The bias CVCof the ideal diode by the photo-force and the thermal force in diametrically opposite quadrants
(@) and generated in quadrants, where the current and voltage are opposite to the phase, the power (filled in gray in

figure b). From the paper [13].

[11. THEORETICAL DESCRIPTIONS OF

THERMOELECTRIC "ANOMALIES'.

In fact, even Tautz, in an attempt to explain the
thermoelectric "anomalies", introduced a model of
barrier thermoelectricity [7], in parallel with Andrei
IvanovichAnselm [7], and a model of concentration
thermoelectricity (using previously recorded effects of
Thomson and Benedict). But neither the predecessors
of Tautz, nor himself, nor numerous followers
/ developers of his models, did not take into account
two principal points (noted and taken into account in my
last works).

First, the fact that barrier effects and
concentration effects are phenomenologically related
and can not be correctly described separately.

And secondly, in the framework of the traditional
phenomenology of thermoelectricity, which is limited to
the consideration of two equations of coupling between
two thermodynamic forces and two flows: electrical and
thermal, the concentration force and flux are, in the first
approximation, thrown out of consideration - there is
only one independent, by the Onsager symmetry
principle , cross-ratio/effect Seebeck/Peltier.

And, as a consequence of these two reasons,
all previously used models for describing "anomalous"

thermo-emfs, in principle, are applicable only to the
description of small corrections, but not as for giant
deviations in the first approximation from the traditional
thermoelectric effects of Seebeck / Peltier. In order to
describe giant local thermo-emfs in the first
approximation, and not as corrections (small) to diffuse
thermoelectricity, the initial account of the concentration
force [13] and the expansion of phenomenology
[14] (Figure 4).
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Fig.4: A complete system of phenomenological equations in the canonical form: the yellow thermoelectric system of
equations is highlighted in yellow, all the members of the equations (effects) ejected in the first approximation by
traditional thermoelectric phenomenology are emitted.

This theoretical "anomaly" also imposed an A calculation of the probability of a spatial
anomaly on giant local (in particular contact) thermo-  transition showed (Fig. 5),
EMFs, whose existence was actually "solved" by llya
Prigogine, introducing the concept of local entropy

production [15].

0 X

Fig.5: Consideration of spatial electronic transitions (marked by arrows) under the action of an electric field within the

framework of the standard law of dispersion of free electrons.

That the electron flux over the potential barrier is concentrated at the lower energy level nearest the barrier

ceiling [16] (Fig. 6).
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Fig.6: Dependence of the electron velocity increment on their initial thermal velocity. The potential difference for
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It is this "electronic condensate", which gives
currents several orders of magnitude greater than the
currents of Richardson, and has translated "anomalies"
into actually observed local thermo-emfs. This result not
only completely closed the question of the measurability
of local thermo-emfs, but also showed a higher
efficiency of devices based on them than on traditional
diffuse  thermoelectricity, =~ which  reached its
theoretical limit [13].

An investigation of micro-structured materials
up to nano-level has shown that without directional
anisotropy of the medium, both micro- and nano-
structuring gives simply a new efficient macroscopic
medium [18] all with the same macroscopic limitations
of the efficiency of thermoelectric energy conversion.
While a correct separation of the bulk and thermo-
electrical properties of the material itself [19, 20], it was
possible to construct a fundamentally new
thermoelectric medium [21]. Traditional theoretical
macroscopic prohibitions on the existence of a
thermoelectric power in the proper contact region were
removed in the works of llya Prigogine on the production
of local entropy [15].

IV. LONGITUDINAL THERMOELECTRIC EFFECT
ACROSS THE F1LMm

A longitudinal thermoelectric effect along thin
films has been used for a long time, in particular, for
some detectors. However, the small diffuse effects of
Seebeck and Peltier were rightly thrown out of
consideration when constructing the elements of
electronics. In addition, the skeptical attitude of
specialists in the field of traditional thermoelectricity to
measurements of the thermoelectric power across the
film is also based on the concepts of volume kinetic
coefficients, on the formal representation of an
infinitesimal temperature drop on the semiconductor
structure itself and, consequently, on the negligibly
small integral thermal-EMF of the film. With this
traditional approach, the formation of potential barriers
at the film boundary is thrown out of consideration,
which in itself gives other thermo-EMFs, and no less
important, giant thermal effects at the film boundaries, in
order of magnitude, corresponding to energies per
electron of the order of height of the potential barrier.

However, the conducted cycle of studies of
contact thermo-EMF [21, 22, 23], named according to
Prigogine's representations by local thermo-emfs,
confirmed both the high-voltage character of the
thermoelectric power at the micron scale and the high
efficiency of energy conversion on the basis of local
thermo-EMFs [24].

Moreover, even the simplest energy diagram of
the film device, even without taking into account the
barrier effects at the semiconductor / metal boundaries,
indicates the determining contribution of contact

thermo-EMFs whose model based on the contact
potential difference has long been described [3]. But for
a correct description of the operation of the device
element on the basis of "anomalous" thermo-EMFs, it is
necessary to calculate the magnitude of potential
barriers both at the metal-semiconductor interface and
at the boundaries within the semiconductor structure
and take into account the ballistic contribution to the
formation of local thermo-EMFs.

Thus, it is precisely on the thin films used
across the heat flux that the contact potential difference
works, whereas on thick films the large contribution of
the bulk diffuse thermoelectric power is determined. On
the basis of this technology, it will be possible to create
a higher-voltage and more efficient energy converter
than suggested, for example, in [25], and possibly more
efficient than real photo-detectors [26].
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Incorporation (USA) and he/she can also attend the same organized by other institutes on
behalf of Global Journals.

The Fellow can become member of Editorial Board Member after completing 3yrs.

The Fellow can earn 60% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper.

Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and
can also get an opportunity to join as member of the Editorial Board of Global Journals
Incorporation (USA)

e This individual has learned the basic methods of applying those concepts and techniques to
common challenging situations. This individual has further demonstrated an in—depth
understanding of the application of suitable techniques to a particular area of research
practice.

Note :

”

Vil

In future, if the board feels the necessity to change any board member, the same can be done with
the consent of the chairperson along with anyone board member without our approval.

In case, the chairperson needs to be replaced then consent of 2/3rd board members are required
and they are also required to jointly pass the resolution copy of which should be sent to us. In such
case, it will be compulsory to obtain our approval before replacement.

In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and
binding to everyone. Z
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PROCESS OF SUBMISSION OF RESEARCH PAPER

The Area or field of specialization may or may not be of any category as mentioned in
‘Scope of Journal’ menu of the Globallournals.org website. There are 37 Research
Journal categorized with Six parental Journals GJCST, GIMR, GJRE, GJMBR, GISFR,
GJHSS. For Authors should prefer the mentioned categories. There are three widely
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at
Home page. The major advantage of this coding is that, the research work will be
exposed to and shared with all over the world as we are being abstracted and indexed
worldwide.

The paper should be in proper format. The format can be downloaded from first page of
‘Author Guideline’” Menu. The Author is expected to follow the general rules as
mentioned in this menu. The paper should be written in MS-Word Format
(*.DOC,*.DOCX).

The Author can submit the paper either online or offline. The authors should prefer
online submission.Online Submission: There are three ways to submit your paper:

(A) (1) First, register yourself using top right corner of Home page then Login. If you
are already registered, then login using your username and password.

(1) Choose corresponding Journal.
() Click ‘Submit Manuscript’. Fill required information and Upload the paper.

(B) If you are using Internet Explorer, then Direct Submission through Homepage is
also available.

(C) If these two are not conveninet , and then email the paper directly to
dean@globaljournals.org.

Offline Submission: Author can send the typed form of paper by Post. However, online
submission should be preferred.
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PREFERRED AUTHOR GUIDELINES

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e  Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

e  Font type of all text should be Swis 721 Lt BT.

e  Paper Title should be of Font Size 24 with one Column section.

e Author Name in Font Size of 11 with one column as of Title.

e  Abstract Font size of 9 Bold, “Abstract” word in Italic Bold.

e Main Text: Font size 10 with justified two columns section

e  Two Column with Equal Column with of 3.38 and Gaping of .2

e  First Character must be three lines Drop capped.

e  Paragraph before Spacing of 1 pt and After of O pt.

e Line Spacing of 1 pt

e large Images must be in One Column

e Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10.
e Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10.

You can use your own standard format also.
Author Guidelines:

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

5. Structure and Format of Manuscript,
6. After Acceptance.

1. GENERAL

Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial,
while peer reviewer justify your paper for publication.

Scope

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology,
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization.
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will
not be accepted unless they have wider potential or consequences.

2. ETHICAL GUIDELINES
Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities.

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals
Inc. (US).

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings.
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before
submission

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According
to the Global Academy of R&D authorship, criteria must be based on:

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the 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.

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors
who do not match the criteria as authors may be mentioned under Acknowledgement.

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along
with address.

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere.

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this
paper.

Please mention proper reference and appropriate acknowledgements wherever expected.

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,
you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications

Research letters: The letters are small and concise comments on previously published matters.

5.STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(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, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric SI units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive 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) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

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

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e One should start brainstorming lists of possible keywords before even begin 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 research paper?" Then consider synonyms for the important words.

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

e One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.
Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, 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. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. 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.
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors 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.

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
provided when submitting the manuscript.

6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. 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.

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

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.
7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose

quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.
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12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and
always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those
diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.

16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. 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 to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

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

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.
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27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29.Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add
irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After 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 to 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 in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
®  Write your paper in the form, which is presented in the guidelines using the template.
®  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.
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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 the 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
Mistakes to evade

e |[nsertion a title at the foot of a page with the subsequent text on the next page
e  Separating a table/chart or figure - impound each figure/table to a single page
e  Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

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

The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--
must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing 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 approach 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. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than 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 maintain the initial two items to no
more than one ruling each.

®  Reason of the study - theory, overall issue, purpose

®  Fundamental goal

®  To the point depiction of the research

®  Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e  Significant conclusions or questions that track from the research(es)

Approach:
®  Single section, and succinct
®  Asaoutline of job done, it is always written in past tense
® A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
®  Center on shortening results - bound background information to a verdict or two, if completely necessary
e  What you account in an conceptual must be regular with what you reported in the manuscript

Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

e  Explain the value (significance) of the study

®  Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.

e Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

e  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 with every section. If you make the four points listed above, you will need a
least of four paragraphs.
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®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

e  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, 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 sound written Procedures segment allows a capable scientist to
replacement 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 for the least amount of information that would permit another capable scientist to spare 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 object, mention the specific item describing a way but draw the basic
principle while stating the situation. The purpose is to text 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:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
®  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e |[f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

®  Report the method (not particulars of each process that engaged the same methodology)

®  Describe the method entirely

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

¢  Simplify - details how procedures were completed not how they were exclusively performed on a particular day.

e |f well known procedures were used, account the procedure by name, possibly with reference, and that's all.
Approach:

e |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

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

What to keep away from

®  Resources and methods are not a set of information.
®  Skip all descriptive information and surroundings - save it for the argument.
®  leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a 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. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated

in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.
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Content

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

e  Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from

® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

e Never confuse figures with tables - there is a difference.
Approach

e Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e  Put figures and tables, appropriately numbered, in order at the end of the report

e |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

®  Despite of position, each figure must be numbered one after the other and complete with subtitle
®  |n spite of position, each table must be titled, numbered one after the other and complete with heading

e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a 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 implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  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 with prospect, and let it
drop at that.

®  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  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

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

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One 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?

e  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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THE ADMINISTRATION RULES

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get

rejected.

. The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

e Do not give permission to anyone else to "PROOFREAD" your manuscript.

®  Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)
®  To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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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 INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXIII

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

E-F

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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