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Generation of Secondary Electrons and
Positrons in the Near-Earth Space Environment
from the Data of Experiments PAMELA, FERMI

and AMS (2006-2016)

Stanislav Konstantinov

Abstract- In the article it is proposed to expand the framework
of the standard model of generation and distribution of cosmic
rays and, in addition to the model of inelastic interactions of
the protons of the radiation belt and cosmic radiation with the
nuclei of atoms of the residual atmosphere,, to consider the
resonant mechanism of generation of secondary electrons and
positrons in the near-Earth space environment. Based on the
analysis of the data obtained in the PAMELA experiments,
FERMI and AMS, a plot of the resonance curves for the
generation of secondary particles was constructed and the
probable cause is named of the relative growth of the positron
flux in the total flux of secondary electrons and positrons,
starting with the proton energy above W = 5 GeV.

Keywords. dark matter; electron, positron, proton, mass;
energy; resonance.

[ INTRODUCTION

rimary high-energy electrons in cosmic rays are
formed during acceleration in  supernova
remnants. Secondary electrons and positrons are
generated in the cosmic medium by relativistic protons
of the Earth's radiation belt and cosmic radiation and are
within the boundaries of the Earth's magnetosphere,
which is assumed to be 25000 km. It was established
that the generation of secondary particles from protons
is almost 100 times higher than that from cosmic
radiation [1]. The obtained results are difficult to explain
in the framework of the model of inelastic interactions of
protons of a radiation belt with a residual atmosphere.
Electron-positron ratios of secondary particles increase
with the proton energy, starting from 5 GeV, which
contradicts the standard model of generation and
distribution of cosmic rays and can mean the existence
of another source of positrons and electrons [2]. And
such a source is - this is the etheric shell of the planet,
formed by dark matter. There is a mechanism for the
generation of secondary particles in the etheric shell of
the Earth - this is a resonance, there are also theories
that allow describing the irreversible process of particle
formation [3, 4, 5]. Only there is no willingness of the

Author: Department of Physical Electronics, Russian State Pedagogical
University, St.Petersburg, RCC” Energy’, Russia.
e-mail: konstantinov.s.i@yandex.com

scientific community to part with A. Einstein's relativistic
dogmas GRT and recognize the new reality [6].

[I.  EXPERIMENTS

The PAMELA magnetic spectrometer was
launched aboard the Resurs-DK satellite to an elliptical
near-polar orbit with a height of 350-600 km to study the
fluxes of particles and antiparticles of cosmic radiation in
a wide energy range from tens of MeV to hundreds of
GeV.

Continuous measurements of cosmic ray fluxes
were carried out. The PAMELA device consists of a
magnetic spectrometer based on a permanent magnet
of ~ 0.4 T, surrounded by anti-coincidence detectors,
an electromagnetic calorimeter, a time-of-flight system,
scintillation counters and a neutron detector. The
magnetic spectrometer has six silicon strip planes that
measure the coordinates of the track with an accuracy
of 3 mkm, which allows us to determine the sign of the
charge of the particle and their stiffness by the deviation
in the magnetic field. The electromagnetic calorimeter
makes it possible to separate the electromagnetic and
hadronic cascades and measure the energy of electrons
and positrons with an accuracy of not worse than 10%
from several GeV to hundreds of GeV. The time-of-flight
system has a resolution of about 300 ps and makes it
possible to separate low-energy protons from positrons
up to 0.8-1 GeV. The authors of the PAMELA device
assert that “the use of a full set of criteria provides a
proton-screening coefficient at the level of 107, which
makes it possible to reliably isolate electrons and
positrons against a background of protons.” [1,2].

In my article, | will allow to disagree with the
statement made by the creators of the PAMELA device
about the reliable separation of relativistic protons of the
Earth's radiation belt from secondary positrons. In doing
s0, | rely on two factors:

1. Conclusions to which the researchers come when
analyzing the results of the PAMELA experiment:
“PAMELA, FERMI and others detect an increase in
the relative share of positrons in the total flux of
positrons and electrons in the cosmic medium,
starting with photon energy above 30 GeV.

© 2017 Global Journals Inc. (US)
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According to new data, the AMS detector installed
onboard the ISS, the positron spectrum becomes
more rigid with increasing energy, while the electron
spectrum varies little. The maximum increase in the
number of positrons takes place at an energy Wp
~200GeV.” [7]. This contradicts the standard
model of generation and distribution of cosmic rays
and can mean the existence of other sources of
primary positrons [2, pp. 173-174];

2. The problem of the interaction of the cosmic
medium with the electromagnetic energy of a
moving charge and the replacement of the
controversial idea of an increase in the mass of a
moving charge to infinity as the speed of light
approaches, to a more acceptable idea of the
deformation of the electric field of a moving charge
and the reduction to zero of the interaction force
with it. The interaction of a moving electric charge g
with an electric field EO, taking into account retarded
potentials and deformation of the electric field E of a
moving charge, can be described by the
dependence [8]:

F=E,q1-v2/c? (1)

Taking into account the mass of the charge and
acceleration a, the dependence (1) can be written in the
form:

F=E,q1-v2/ 2 :mva:ﬁ"’; )

Within the framework of the relativistic concepts
of modern electrodynamics dependence (2) is
interpreted as the effect of “increasing the mass’m,
moving charge to infinity when approaching the speed
of motion of the charge to the speed of light. However,
equation (2) is a relativistic effect of reducing the force
interaction of the moving charge with the electric field
EO, formed by a stationary charge. The effects of
delayed potentials and deformation of the electric field
of moving charges leads to a restriction of the growth of
the mass of the charge, at v—c. The increase in patrticle
mass at a rate occurs for other reasons (non-relativistic
effect) [6].

The method of measuring the energy of
relativistic particles by the deviation of charged particles
in a magnetic field does not take into account the
deformation of the electric field of moving charges and
the decrease to zero of the interaction force with it and is
therefore unacceptable. The most common instruments
for the accurate measurement of the energy spectrum of
constant and pulsed beams of charged particles are
magnetic spectrometers. This method is based on the
dependence of the radius of the cyclotron orbit on the
kinetic energy of the particle. The equality of the Lorentz
force and the centrifugal force when the particle moves
around the circumference in a homogeneous magnetic
field leads to the equation:

© 2017 Global Journals Inc. (US)

quB = & @3)

r

where q is the particle charge, v is its velocity, B is the
magnetic field induction,
r is the radius of the cyclotron orbit, m =
J1-v2 /2, m, = rest mass,
c is the speed of light.

From the known q, r, B, we can calculate the
kinetic energy of a particle:

mo /

q2B2r2

W=mie* { | Gy

1-1} (4)

In modern spectrometers, an approximate
relation is used to estimate the kinetic energy of
ultrarelativistic charged particles in a magnetic field
when gBr >> m,c? [9].

W = gBr (5)

where q is the particle charge,
B is the induction of a homogeneous magnetic field,
r is the radius of a circle described by a particle.

It is seen from expression (5) that the kinetic
energy of a charged particle in a magnetic spectrometer
is directly proportional to the charge value, which in
classical electrodynamics does not depend on the
velocity of the particle, and the radius of the cyclotron
orbit, which is determined experimentally in the
spectrometer with the help of Faraday cylinders.

Thus, the reliability of the conclusions about the
complete elimination of relativistic protons from the total
flux of secondary electrons and positrons is doubtful.
The tracks of relativistic protons in the magnetic field of
the PAMELA spectrometer will be close to the positron
tracks and, therefore, starting from 30 GeV, the PAMELA
experimenters observe the growth of secondary positron
fluxes (more precisely, protons and positrons). This can
also be confirmed by the fact that the positron spectrum
becomes more rigid with increasing energy, while the
secondary electron spectrum varies little.

I1I.  DATA ANALYSIS

Secondary electrons and positrons are
generated in the cosmic medium by relativistic protons
and cosmic radiation. It was established that “the
generation of secondary particles from protons is almost
100 times higher than that from cosmic radiation” [2].
The obtained results are difficult to explain in the
framework of the model of inelastic interactions of
protons of a radiation belt with a residual atmosphere. It
is necessary to expand the framework of the model and,
in addition to the residual atmosphere, include dark
matter entering into it, interacting with cosmic radiation
and relativistic protons of the radiation belt. Moreover,
there is also a mechanism for generating secondary
electrons and positrons-this is resonance [10].



Generation of secondary particles has two

characteristic features [1]:

1) The energy spectrum of these particles is very “soft”
with a sharp drop above 100 MeV, which can be
explained by the resonance mechanism of particle
generation;

2) Positrons predominate in the secondary particle
flux. The ratio of positron fluxes to electron fluxes
(Np / Ne) reaches 7-9.

‘Recent measurements of electron-positron
ratios in PAMELA, FERMI and AMS experiments have

Np/Ne IJ

o

6 -
5 -
] =

B

electron+ positron

shown that it increases with energy growth starting from
5 GeV, which contradicts the standard model
generation and distribution of cosmic rays” [2].

the predominance of
positrons may indicate a more effective capture of
electrons by the cosmic medium and the presence of a
source of primary positrons, but on the other hand, the
red branch in Fig. 1 may indicate that, at energies above
W = 5 GeV, relativistic protons in a PAMELA magnetic
spectrometer are summed up with secondary positrons.

On

the one hand,

positron+proton

cosmic medium

electron

N

background b
£ 1MeV 10 100

1GeV

10

100

1TeV

Fd
Ww(eV)

Figure 1: The Graph of secondary electrons and positrons from the data of PAMELA, FERMI and AMS

The experimentally obtained curves of the
relative growth of the secondary electron and positron
fluxes in the cosmic medium, starting with the cosmic-
ray energy W = 1 MeV and ending with the cosmic-ray
energy W = 200 GeV, allow us to conclude that the
secondary electrons and positrons are generated in a
resonant process (see Fig. 2) [5, 11pp. 25-29].

N/Nb AN

electron + positron

cosmic medium

of

An experimental confirmation of this is the
appearance of a flow of backward electrons with a “soft”
energy spectrum in multi-wave Cerenkov generators,
with the primary-electron energy W = 2 MeV [12].

positron + proton

N

background v
€ 1MeV 19 100

1GeV

10

100

1TeV

7
Wi(eV)

Figure 2: Graph of resonance curves of generation of secondary electrons and positrons
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The summation of relativistic protons, starting at
W = 5 GeV, with secondary positrons in the PAMELA
magnetic spectrometer (the red branch of Figure 2)
distorts the results of the experiments and masks the
resonant maximum of the generation of secondary
electron and positron fluxes relative to their background
values (N / Nb).

Wk =1 MeV = 1.6493 - 1073 J.

vk =24891 ¢ 102°° Hz

Analysis of the resonance curves shown in Fig.
2 allows one to determine the frequency of the photon
corresponding to the red boundary of the photoelectric
effect for the near-Earth space environment and the
resonance frequency [11 pp. 11-13]:

o K =1.4945 « 102" Hz Ak=12310"2m.

Wr=20GeV =33°107"°, vr=47 *10°Hz, or =282« 10® Hz, Ar(de) =6.39 107" m

If the PAMELA and AMS data is correct and
there really is a second resonance maximum for
positrons at Wy = 200GeV [7] , this may mean that the
space medium exists in two phase states, respectively,

Wr = 200GeV = 330-107"°J  vr = 4.78'10®° Hz

IV. CONCLUSION

Experiments PAMELA, FERMI and AMS give the
researcher a unique opportunity to simultaneously
measure secondary electron and positron fluxes, which
is extremely important for the development of a standard
model for the generation and distribution of cosmic rays.
Direct experimental determination of the resonance
dependence of birth N elementary particle pairs of
frequency v is almost completely silenced by modern
physics. The same processes should be observed in
accelerators and colliders. Following the deceptive logic
of the modern theory, this dependence is drawn as a
monotonically increasing curve. The resonant nature of
the secondary electrons and positrons under the
influence of external radiation is a fundamental process
of the universe is birth in the space environment
divergent flows or drains and sources.

REFERENCES REFERENCES REFERENCIAS

1. Mikhailov V.V. and others., Secondary electrons and
positrons in the near Earth space in the PAMELA
experiment, - M .: Bulletin of the Russian Academy
of Sciences: Physics, ISSN 1062-8738, Vol.81, No.2,
pp. 222-224, 2017

2. Mikhailov V.V. and others., Modulation of electrons
and positrons in 2006-2015 on the PAMELA
experiment, - M .: Bulletin of the Russian Academy
of Sciences: Physics, ISSN 1062-8738, Vol.81, No.2,
pp. 173- 175, 2017

3. YuA. Baurov, YuG. Sobolev, F. Meneguzzo,
Fundamental experiments on the detection of the
anisotropy of physical space and their possible
interpretation, - Moscow: Bulletin of the Russian
Academy of Sciences: Physics ISSN, Vol.79, No.7,
pp.1047-1052, 2015

4. Sapogin L.G., Ryabov, Yu.A., Boichenko V.A. 2005.
Unitary Quantum Theory and a New Source of
Energy, - Geneva, NY, USA: Archer Enterprises,
second edition, 2015.

© 2017 Global Journals Inc. (US)

as dark matter and dark energy. Then the natural
frequency of the structural element of the dark energy
will be:

wr=28210°Hz A =0610"m

5. Rykov AV. Fundamentals of the theory of ether, -
Moscow: Russian Academy of Sciences, Institute of
Physics of the Earth, 2000.

6. Sapogin, L.G., Dzhanibekov, V.A., Mokulsky, M.A.,
Ryabov, Yu.A., Savin, Yu.P. and Utchastkin, V.l
About the Conflicts between the Unitary Quantum
Theory and the Special and General Relativity
Theories. Journal of Modern Physics, 6, pp. 780-
785, 2015.

7. Physics news on the INTERNET “The positrons in
cosmic rays”, - Moscow: Physics — Uspekhi, Vol.57,
No.11, pp.1216, 2014.

8. Konstantinov S.I., Tokomaks, Accelerators, Colliders
and Maxwell's Electrodynamics, Global Journals
Inc. (US) GJSFR-A, Volume 16, Issue 6, pp.85-97,
2017.

9. Kudasov Yu.B. Electrophysical Measurements, -
Moscow: Physmatlit , pp.120-122, 2010.

10. Batell B., Pospelov M., Ritz A. and Shang Y. Phys.
Rev. D 81, (2010) 075004. Schuster P., Toro N. and
Yavin I. Phys. Rev. D 81, 2010.

11. Konstantinov S.I.  Cosmic Medium (Collection of
articles), — Lambert Academic  Publishing,
Deutschen  National bibliothek,  Deutschland/
Germany, pp.25-28, 2016.

12. Kornienko V.N., Cherepenin V.A. , Dynamics of the
flow of backward electrons in multiwave Cherenkov
generators, - M .: Bulletin of the Russian Academy
of Sciences: Physics, ISSN 1062-8738, Vol.81, No.1,
2017



GLOBAL JOURNAL OF SCIENCE FRONTIER RESEARCH: A
“% PHYSICS AND SPACE SCIENCE
e Volume 17 Issue 2 Version 1.0 Year 2017
Type : Double Blind Peer Reviewed International Research Journal
Publisher: Global Journals Inc. (USA)
Online ISSN: 2249-4626 & Print ISSN: 0975-5896

Anisotropic Magnetic Metamaterial in Numerical Analysis for

Electromagnetic-Wave Propagation around Cloaking Device

By Alexandre Bambina, Shuhei Yamaguchi, Shigeyuki Miyagi & Osamu Sakai
Abstract- Anisotropic property of media is one function which metamaterials make possible for
electromagnetic propagation. Hypothetical magnetic currents in the finite difference time domain
(FDTD) method create such anisotropy in permeability in numerical models, in similar way to the

modeling of Drude-type permitivity for plasma. Numerical results show clear effects of cloaking in
which anisotropic permeability is conceivable by experiments.

GJSFR-A Classification: FOR Code: 040401

ANISOTROPICMAGNETICMETAMATERIALINNUMERICALANALYSISFORELECTROMAGNET ICWAVEPROPAGAT IONARODUNDC LOAKINGDEV ICE

Strictly as per the compliance and regulations of :

© 2017. Alexandre Bambina, Shuhei Yamaguchi, Shigeyuki Miyagi & Osamu Sakai. This is a research/review paper, distributed
under the terms of the Creative Commons Attribution-Noncommercial 3.0 Unported License http://creativecommons.org/
licenses/by-nc/3.0/), permitting all non commercial use, distribution, and reproduction in any medium, provided the original work
is properly cited.



Anisotropic Magnetic Metamaterial in Numerical
Analysis for Electromagnetic-Wave
Propagation around Cloaking Device

Alexandre Bambina ®, Shuhei Yamaguchi °, Shigeyuki Miyagi ® & Osamu Sakai @

Abstract- Anisotropic property of media is one function which
metamaterials make possible for electromagnetic propagation.
Hypothetical magnetic currents in the finite difference time
domain (FDTD) method create such anisotropy in permeability
in numerical models, in similar way to the modeling of Drude-
type permitivity for plasma. Numerical results show clear
effects of cloaking in which anisotropic permeability is
conceivable by experiments.

[. INTRODUCTION

uring the last decade, metamaterials were readily
D apparent as new artificial complex media, which
have been offered subjects of great attention
from the scientific communities [1-3]. Different kinds of
metamaterials as passive media were picked out in
agreement with macroscopic characteristics against
electromagnetic waves [4]. Interest in metamaterials
arosed from their intrinsic property whose both
permittivity and permeability covers negative/ positive
real values and/or anisotropic features. Manufacturing of
a metamaterial as an array of electric or magnetic
resonators requires conditions in which the size of the
unit resonator is smaller than the wavelength of the
wave. This array satisfies new values of permittivity and
permeability in directions of the electric and magnetic
fields, respectively [5]. By this reason, possibilities of
metamaterials are greater than conventional isotropic
materials which cannot realize the entire control of
electromagnetic wave propagation. Therefore, one of
the most required point for the anisotropic characteristic
is the spacial arrangement of the resonators in a
metamaterial. The possibility to realize anisotropy with a
gradient characteristic was experimentally verified [6].
This spacial arrangement supports both possible
anisotropic and gradient parameters which should be
elaborately designed using theoretical approaches.
Previous efforts on metamaterials have
encountered transformation optics to build up new
devices, leading to the fact that its mathematical method
reveals the real impact of anisotropic characteristics
against electromagnetic wave propagation [7-9]. Our
particular interest is the method on cloaking layers
which are theoretically and experimentally based on the

Author e o p G The University of Shiga Prefecture, Japan.
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anisotropic media; to address this issue, we represent
numerical results on differences between anisotropic
and isotropic effects in wave media in this report.

Main focus so far was on the specific
metamaterial which achieves the high control on
permeability on the one hand and accessibility in terms
of the fabrication on the other hand. This metamaterial is
double split ring resonator (DSRRs) [5], which provides
us possibilities for choosing the permeability in cloaking
devices.

Smooth gradient of parameters is basically
required in the ideal cloaking solution. When we form a
cylindrical plasma, the profile of the electron density in
the plasma follows the Bessel function in the radial
direction [10], which is close to the theoretical prediction
for cloaking phenomena. Based on this potential
possible in experiments, the point we pursue in this
report is a theoretical model predicting optimized
solutions adequately [11].

This study of the design on anisotropic structure
is based on solutions of electromagnetic-wave
propagation solutions from a numerical code on finite-
difference timedomain (FDTD) method [12]. We
demarcate a two  dimensional  plane; an
electromangetic-wave source is polarized on transverse
magnetic (TM) mode in which the electric field is
perpendicular to and the magnetic field is parallel to the
plane. This numerical code is used here as a platform of
measure in order to discuss the mechanism of
anisotropic impacts from the best case to the worst
case with comparable parameters [13]. The gradient
permittivity formed, by plasma is in radial coordinate
direction, and to compute such properties in the
numerical code, the method introduced here is to
implement a continuous electronic current. This current
is derived from the equation for motions of charged
particles [14], and its direction of gradient is easy to
manage. In the same way, we introduced here the idea
of hypothetical magnetic current and manage the
anisotropic permeability in the radial and azimuth
directions. In experimental circumstances, the magnetic
currents will be achieved by DSRRs, whereas the
electric current exist in plasma as spacial gradient. We
note the difference between gradient of the perfect
cloaking solution and the one made by the plasma, and
this difference causes small amount of scattering waves
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from the target region. A simple coordinate
transformation will finish our concrete construction for
Cartesian coordinate used in (FDTD) method.

In Section 2, we describe our numerical model.
In Section 3, we demonstrate numerical results with
discussion. In Section 4, we conclude our results on our
numerical method which achieves inclusion of
anisotropic effects in the flexible way.

II.  NUMERICAL MODEL

a) Integration of permittivity/poermeability by current
densities
Let us consider the relation for motion
conservation of charged particles, that is, electron
momentum balance equation [10]:

dve(r)
dt

mne(r) = —ne(1)eE— Vpe(r) —mne(r)ve(r)ve.(1)
m is mass of electron, e charge of electron, v, electron
fluid velocity, E electric field (V/m), n. electron density
and r radial position, t time, and vg electron elastic
collision frequency with neutral particles. Admitting
homogeneous electron pressure p. and neglecting
positive-ion contribution due to their huge mass in
comparison with electrons, we found electric current
density Jg as a function of E[15]:
agitE + vpdJE = GowgeE. 2
Here wp. is electron plasma frequency, and €g
the permittivity in vacuum. To determine the solution of
electromagnetic propagation, waves can be composed
of the harmonic sinusoidal signals using Fourier
transformation, which gives us, with w the angular
frequency and components atw shown by the top arrow
over variables;

3)

In the FDTD code we compute the Maxwell-
Ampere equation, keeping the current density as:

(jw + VE)jE = GOWE)GE_:.

v X H :jweoﬁ + Jg. (4)
Substitution of current Jr from Eq. (3) into Eq. (4) leads
to:

s — w2
v x H=jweE |1 - —2
w(w —jvr)

= jweoeﬁ. (5)

In Eq. (5) the Drude model can be extracted for
the permittivity €, making large possible values of
permittivity set through Ji . Formulation of Egs. (1-5)
shown in [15] is an alternative way to implement
medium characteristics, and E is normal to the two-
dimensional plane in our numerical code, as Jg . For

© 2017 Global Journals Inc. (US)

further details, we take into account the distribution of ne
which is in the shape of the Bessel function in the radial
direction, corresponding to the fact that it is the solution
in correlation with real distribution of charged particle
[10]. The permittivity with charge distribution is
completed by the relation between n. and wpe.

Throughout this report, we introduce several
currents in our numerical code for control of
electromagnetic-wave propagation. Since cloaking
solutions require anisotropic permeability (or more
precisely, refractive index), for this purpose, we
introduce the magnetic current j,; in the Maxwell-
Faraday equation in the same manner to the permittivity
of Maxwell-Ampere equation;

Vv X E= —jwu0ﬁ+fM

el
= —jwuoH [ 1+j—
( | H|

) = —jwuont.  (6)

This hypothetical current is the origin of any
transformation of permeability p in our numerical code.
Directions of all preceding currents are designed for our
media with adequate characteristics; the cloaking
solution on cylindrical cloak has anisotropic permeability
which is in radial () and azimuthal (g) directions from the
cylindrical coordinate. Our model for the FDTD method
is discrete in the Cartesian coordinate, and vector
transformation on currents back to the Cartesian
characteristics is obtained by following transformation:

Inte = cos(6) Jar, — sin(0) Jag, (7)

jMy = sin(@)fMT + Cos(Q)ng. (8)
Ju, is the magnetic radial current, Jyp is  the
magnetic azimuthal current used in the cylindrical
coordinate for radial and azimuthal anisotropic
permeability; Jy, and Jy, are magnetic currents
on the Cartesian coordinate.
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Fig. 1. Current densities distribution in space (@) Ju.
and (b) Jy,. White area in center is for object which
becomes invisible

We have degrees of freedom on permeability
parameters from Egs. (6-8). Figure 1 shows an
anisotropic current of Jy and Jy, derived from
anisotropic cylindrical parameter used for the cloaking
device shown in Fig. 2.
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d .
Mur's 2" absorbing —
boundary condition
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concentric \\
layer

Hr

310
300

200

Source point

o -—

Position ¥y (mm)

0 —
-0 Position x (mm) 500

Fig. 2: Scheme of two dimensional plane implemented
in the FDTD code

b) Model for finite-difference time-domain (FDTD)
space

Electromagnetic-wave propagation which we
solve by the numerical code is based on FDTD method.
Our cloaking device has the outer boundary with 30-mm
radius. Outside this region, a dielectric layer with
permittivity 2.0 is located with 5-mm thickness, and this
dielectric will confine in our experiment the plasma as a
vacuum chamber. In the center, we place perfect
conductor of 4-mm radius, and our aim is to manage to
cloak this conductor. From the conductor region to the
inner boundary of the dielectric layer, the metamaterial is
assumed to be on the dielectric plates, and spatially-
averaged permittivity of these plates is 2.0. Plasma is
assumed to exist between the plates, and e decreases
spatially towards the center from 2.0. We develop a

code on the two-dimensional space with the size of
500x600 mm? on z and y axis, respectively.
Electromagnetic fields in the FDTD code are calculated
in every 0.5-mm square grid. The FDTD code simulates
current flows from Egs. (4-6) as well as the fields in the
Maxwell equations. Calculation of the propagation is
made at every 0.5 ps on the purpose of propagation
stability (the so-called Courant condition [12]). On the
border of the two-dimensional space [10], we apply the
second Mur’s boundary [12], as shown in Fig. 2, which
realizes almost perfect absorption. The source of the
electromagnetic wave is a point one, at microwave
frequency of 6 GHz, placed at z = 250 mm and y = 100
mm. We selected the TM mode, where E is normal to
the two dimensional plane and H is parallel to the plane.

The device under test is composed of plasma
and metamaterial to achieve invisibility of the perfect
conductor located at z = 250 mm and ¥ = 360 mm.
Effects of Jz and Ju work with wave propagation
expressed in the Maxwell’s equation; Jg s supported
by ne in the form of Bessel function in radial direction,
which enables plasma to provide smooth gradient
permittivity due to ne profile in the ampibolar diffusion
regime, shown as Fig. 3. We regulated p in the radial
(ur) and azimuthal (ue) directions as shown in Fig. 1.
Using Egs. (7, 8), in fact, future experiments will be
successfully performed by DSRRs as the metamaterial
on a cylindrical shape where i can reach any positive
and negative values.

ne (m3)
17
4x10 400
3x10 Y7 380
2%10 17 360 y (mm)
340
1x10%7
320
0
200 220 240 260 280 300
x (mm)

Fig. 3: Electron density distribution of plasma assumed
in FDTD code

I1I.  NUMERICAL RESULTS

Validation of the numerical code is shown in
Fig. 5(a), which is a benchmark as waves in free-space
propagation. Here, we see power propagation as |E|?
at fixed time. No scattering wave exists, and
decremental power is a consequence of spacial profile
of power spread as a function of r radius from the point
source. In the case of anisotropic solution close to good
cloaking in Fig. 5(b), we use parameter profiles shown in
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Fig. 4. The two-dimensional plane including the
magnetic field has anisotropic permeability u: = 0.27
and we = 1. In addition to € gradient of plasma, we add
an effect of the dielectric from the metamaterial
dielectric plates supporting metamaterial structure and
boundary of the device. Thanks to anisotropy and
gradient in Fig. 4, we observed cloaking in wave
propagation in Fig. 5(b). In comparison with the result of
free space propagation in Fig. 5(a), spacial profiles of
wave power and phase behind the device is quite
similar. This result indicates that suitable setting of
parameters of 1 and e achieves cloaking phenomena.
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Fig. 4: Parameter distributions along r used in FDTD
calculation

Imperfect point, observed in residue of
scattering waves in Fig. 5(b), is due to the slight
mismatch  between theoretical prediction  from
transformation optics and possible parameters which is
assumed in our numerical model. We apply the ne
profile similar to experimental observation but slightly
different from the ideal case predicted by transformation
optics. For reference of Fig. 5, we performed numerical
calculation with comparable parameters equal to the
values found in optimal parameters for cloaking except
one of them, and the results are displayed in Fig. 6.

When we input isotropic permeability, the wave
with fairly low power can pass through the device, and
its large part is reflected or swerves into abnormal
direction as shown in Figs. 6(a-d), which indicates that it
induces consequent scattering wave. In case of the
anisotropic characteristic in Fig. 6(e), the wave can
propagate behind the antenna. However this anisotropic
characteristic leads to a different one which is far from
cloaking, and the anisotropic matrices are not reversible.
These numerical results confirm the impact of
anisotropic properties for media of electromagnetic
waves. They show the validity of the FDTD method with
addition of electric- and (hypothetical) magnetic-current
densities to solve Maxwell’s equations for any medium.

© 2017 Global Journals Inc. (US)
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Fig. 5: Wave power, square of electric field in case (a)
with free pace propagation and (b) case with solution for
cloaking

IV. CONCLUSION

The numerical results shown in this report
confrm that anisotropy opens possibilities for
electromagnetic wave control, and they can be
predicted using the FDTD method. Our numerical
results are representations of the effects of anisotropic
permeability as well as cloaking layers which can be
realized in experiments using layers of magnetic
metamaterials and plasma. Installation of hypothetical
magnetic currents is a good imitation of anisotropic

permeability which is realized in metamaterial
experiments. Putting on light a new solution for
electromagnetic wave, this report enlarges the

possibility of media who could be designed by
numerical methods.
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The American Physical Society and Errors in
Gravitation

C.Y. Lo

Abstract- In spite of accurate predictions and an impressive
explanation on perihelion of Mercury, Einstein's general
relativity accepted by the APS is currently infested with
unsolved problems due to his own earlier errors together with
additional errors from his followers. Although subsequently his
linearized equation has provided more impressive results,
Einstein was puzzled because his equation has no wave
solutions, but his linearized equation has. The root is due to
his accumulated inadequate proposals in physics, and
inadequacy in pure mathematics of many physicists such as
Pauli. Moreover, the contributions from mathematicians such
as Penrose and Yau made the situation worse because they
use invalid assumptions due to not understanding physics.
These errors are responsible for the lack of progress in
gravitation of the APS. Currently, there are ten major errors: 1)
misinterpretation of the equivalence principle and the invalid
covariance principle; 2) the conflict between the Einstein
equation and E = mc? 3) inadequacy of Einstein’s notion of
photons and invalidity of E = mc?; 4) the invalid Space time
Singularity Theorems of Hawking & Penrose; 5) the non-
existence of a dynamic solution and the Principle of Causality;
6) the rejection of the anti-gravitational coupling; 7) the
absence of the reaction force for gravitational radiation; 8) the
existence of repulsive gravitation; 9) the weight reduction of a
charged capacitor and the current-mass interaction; 10) the
necessary extension of general relativity to a five-dimensional
space. A main problem is that physicists are incompetent in
pure mathematics. This results in awarding the 2016 APS
Medal for Exceptional Achievement in Research to Witten even
without the support of experiments. There are three types of
experiments that show formula E = mc? is invalid, but the APS
still did not recognize them because of the incompetence of
Dr. Eric J. Weinberg, Editor of the Physical Review D, in
mathematics and physics. Moreover, many had made the
same errors as Eric J. Weinberg because of the inadequacy in
mathematics and physics. Thus, for the progress of physics,
the APS must improve the level of pure mathematics and
rectify the past errors in gravitation.

Keywords: anti-gravity coupling; gravitational radiation,
repulsive gravitation; principle of causality; unification.

[ INTRODUCTION

ince Einstein's prediction on the bending of light
rays was verified, general relativity is dominating

astrophysics [1]. Subsequently, predictions based

on the linearization of the Einstein equation were verified
[1,2]. Then, Einstein is established as a genius.

However, Einstein has the puzzle that the non-

linear Einstein equation does not support the existence

Author: Applied and Pure Research Institute, Taggart Drive, Unit E,
Nashua, NH 03060. e-mail: ¢_y lo@yahoo.com

of a gravitational wave solution [3, 4] although the
linearized equation assured the existence of a
gravitational wave solution. In fact, Einstein concluded
his talk on gravitational waves at Princeton University by
saying [5] “If you ask me whether there are gravitational
waves or not, | must answer that | do not know. But it is
a highly interesting problem.” Thus, Einstein's last words
on this subject was that "l do not know." However, the
Physical Review insisted that the gravitational wave
solution exists because they believed that an
unbounded solution is valid in physics so long as there
is no singularity [6]. This started the conflict between
Einstein and the American Physical Society (APS).

First, according to the principle of causality [7],
a valid solution in physics must be bounded. Second,
the existence of an unbounded gravitational solution is
useless in physics because the calculation of a
gravitational radiation requires a bounded solution [8,
9]. Thus, in 1937 this marked the beginning of a process
that the APS added errors to general relativity, in
addition to those errors already in Einstein's theory.
Another example of such a conflict is the unbounded
solution of Penrose [10] for an electromagnetic wave
published in the Review of Modern Physics in 1964. His
unbounded solution is in disagreement with the implicit
assumption used in the calculation for the bending of
light in which the gravity of the electromagnetic wave is
assumed to be negligible.

Moreover, Einstein's equivalence principle was
misinterpreted by the Wheeler School ? to become
mathematically impossible [1, 11] (see Appendix A).
Nevertheless, due to the general inadequacy of the APS
in pure mathematics, their invalid interpretation was
prevailingly accepted. Moreover, the APS was not aware
that Einstein's covariance principle is inconsistent with
Einstein's equivalence principle.

In this paper, we shall explain the errors in
general relativity that have been accepted by the APS as
valid because of inadequacy in mathematics and/or
physics. In particular, the over-looked inconsistence in
Einstein's theory must be identified and rectified.

II. THE INVALID COVARIANCE PRINCIPLE AND
MEASUREMENTS IN GENERAL RELATIVITY

Einstein's general relativity consists of three
parts: 1) the equivalence principle; 2) the covariance
principle; and 3) the Einstein field equation. Here, we

© 2017 Global Journals Inc. (US)
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shall discuss the equivalence principle and the
covariance principle, but later the problems in the
Einstein equation,

1
Gy =Ry = 5 9uR =~ KTy (1)

where g,, is the space-time metric, R,, is the Ricci
curvature tensor, R = Ruﬁg‘“3 is the Ricci curvature, T, is
the sum of energy-stress tensors and « is the coupling
constant. Einstein's equivalence principle is a starting
point of general relativity, and thus everybody paid lip
service to it, but currently no text book interprets
Einstein's equivalence principle correctly [11] except in
Einstein's own book [12, 13].

As | have mentioned, the Wheeler School, Pauli
[14] and the British Encyclopedia have misinterpreted
this principle to become mathematically impossible [11].
In fact, Wald [2] has abandoned this principle and the
1993 Nobel Prize Committee for Physics incorrectly
follows Wald [15]. Nevertheless, the consequences of
this principle, i.e., the space contractions and the time
dilation are supported by experiments [1, 12, 13].
Currently the covariance principle is most popular
because of the mathematical freedom it provides.

However, as pointed out by Zhou [16],
Einstein’s covariance principle implicitly assigns different
physical meaning to coordinates for different gauges.
Thus, it is actually inconsistent with his equivalence
principle that gives definite measurements to the time
dilation and space contractions [17]. Note that the
gauge independence of light bending [1] is only a
coincidental, but not a proof for the gauge invariance
since the same result can be obtained from unphysical

gauges [18].
Einstein’'s “principle of covariance” has no
theoretical basis beyond the principle of general

relativity [17]. Philip Morrison of MIT ¥ pointed out that
the “covariance principle” is invalid since it disrupts the
necessary continuity from special relativity to general
relativity [17]. The covariance principle [12] was
proposed to justify Einstein’s adaptation of the distance
in a Riemannian space. This has been pointed out by
Whitehead [19] as invalid in physics. Nevertheless,
Misner et al. [1, p. 430] claimed that the covariance
principle can be verified, but they provided the opposite
evidence. For instance, Will [1; p. 1067] claimed
Whitehead’s theory is invalid; but the solution of
Whitehead is actually diffeomorphic to Einstein’s [20].
Nevertheless, gauge invariance has a long
history starting from electrodynamics. Then, gauge
invariance has been developed according to non-
Abelian gauge theories such as the Yang-Mills-Shaw
theory [21, 22].% They naively extended the invariance of
the Abelian gauge to the cases of the Non-Abelian
gauges in terms of mathematics. However, as shown by
Aharonov & Bohm [23] the electromagnetic potentials
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actually are physically effective; and, as shown by
Weinberg [24], all the physical non-Abelian gauge
theories are not gauge invariant such that different
masses can be generated. These facts support the view
that gauge invariance of the whole theory would be a
manifestation that there are some deficiencies [25, 26].

A counter example was provided by Bodenner
& Will [27] and Gérard & Piereaux [28]. Although they
showed that the deflection angle is gauge invariant to
the second order, but the impact parameter b of the
light ray and the shortest distance r, from the light ray to
the center of the sun showed that these physical
quantities cannot be both gauge invariant. From the
harmonic gauge and the Schwarzschild gauge, one has
respectively

b~2xkM +r1,, (2a)

but

br~kM + 1y . (2b)

Thus, Einstein’s covariance principle is invalid
since two physical quantities should not have gauge
dependent relations.

Another counter example is the formulas for the
de Sitter precession [29]. From the Maxwell-Newton
Approximation [8], one would obtain a formula that is
different from the formula obtained from the Kerr metric
[2].  Unfortunately, the difference cannot be
distinguished by the Stanford experiment, gravity Probe-
B because this experiment detects only the time
average, of which the difference is essentially zero [17].
Thus, this experiment of Stanford has a design failure.
Moreover, the experiment on local light speeds [30]
would show the break down of gauge invariance.

Now, we should find out what went wrong in
Einstein's consideration on gauge invariance. To argue
for the covariance principle, Einstein [12] claimed that
for a circle in a uniformly rotating disk K' relative to an
inertial system K, the quotient of the circumference and
the diameter would be greater thanm. This is due to that
a measuring rod at rest relatively to K', when measured
from K, the measuring-rod applied to the periphery
undergoes a Lorentzian contraction, while the one
applied along the radius does not. Nevertheless, many
(included this author) had failed to see that his
arguments are actually invalid. To see Einstein's errors,
one must go into the details instead of glossing over his
claims.

Consider a particle P resting at K'(r’, ¢', z', ct’).
The local space of P is L*(dR, dX, dz’, cdT) with a
Minkowski metric. In K, P has a position (r, ¢, z,) and its
local space (dr, rd¢, dz, cdt) has the Minkowski metric.
These two local spaces have a relative velocity rQ in the
¢—direction. Moreover, let X be in the same direction of
rdo.



Then, according to special relativity, one has dz
= dz' and dr = dR, and the Lorentz transformation as
follows:

rdo = [1 - (/)2 [dX + rQdT], (3a)
and

cdt = [1 = (rQ/c)?] 2 [edT + (rQ/c)dX]; .  (3b)
or

dX = [1 = (rQ/c)2] "2 [rde — rQdt], (4a)
and

dT = [1 - (1Q/c)?] "2[dt - (1Q/c?) rdp].  (4b)

It follows that if dX is measured simultaneously
(i.e. dt = 0) from K, from (4a) one has

U= (1/2)[1 - (DQ/2c)?] "*$Dd¢ = nD[1 — (DQ/2c)?]

to be valid. However, the error is that the distance dX in
(5a) is not in K, but in a local space L*, which depends
on t and ¢. Although all L*s at different ¢ are at rest
relative to K’, they are under different accelerations.
Thus, integration (6) would not make sense as distance
in K. Moreover, the space K is in a relative motion with
respect to K'. This is in a different situation for space
contractions and the time dilation since the space S and
such a local space L are at rest with each other.
Therefore, (5a) and (5b) actually have nothing to
do with Einstein’s equivalence principle. Einstein’s
claims for space contractions and the time dilation are

X =X cos Ot -y’ sin Qt,

or

y = X’ sin Qt + y’ cos Qf,

dX = [1 = (rQ/c)?] "2 [rd¢]. (5a)

This is a space contraction for L* (dX > r d¢).
For a clock fixed at L* (i.e., dX = 0), from (3b) we would
have

cdT = [1 - (1Q/c)] " cdt (5b)
if measured from K. This is a time dilation for L* (dt >
dm).

From (5a), Einstein concluded that U/D > m,
where D is the diameter of a circle and U is its
circumference. Since all the measurements in (5a) are
done in K, Einstein mistakenly considered the
integration as

6)

supported with invalid arguments due to an over-sight
on special relativity. Thus, Einstein had not provided a
theoretical basis for his theory of measurement. Thus, it
should be examined carefully.

Therefore, to clarify the issue of measurements,
one should derive a space-time metric and show that
such a metric satisfies Einstein’s equivalence principle.
We shall derive a metric for the case of a rotating disk.
According to Landau and Lifshitz [31], the
transformation to a uniformly rotating reference frame
K'(x',y', z') @ with angular velocity Q has the form,

z=127, (7a)
and

o=¢ +Qt (7b)

Then a metric in terms of the coordinates in K'(x’, y’, z') can be obtained from(7b); and

dr=dr,dz =dz, and d¢ = d¢p’ + Qdt.

The transformed metric in system K'*(x y’, z’, ct) would have the following form,

ds? = (¢ -

and

gctct =1, gr‘r’ — gz‘ FA -1, g¢‘¢‘ - _ (1 _ QZr’Z/CZ)/ r12’ g¢’ct — gct [ Q/c

are the non-zero elements of the inverse metric, Then,
one obtains that the force on a resting particle P with
mass m is mv?/r’, which is also the force due to rotation.
Note that (7a) implies also

and y' =rsing’, (10)

Thus, (10) means K'(x, y' Z') also has a
Euclidean-like structure. Thus Einstein’'s claim of
measurement would be incorrect.

The system K'* (X', y’, z', ct) with metric (8)
could have led to the “light speed” rd¢’/dt larger than ¢
because t is related to the local clocks resting at (x, y, 2).

rr=r, x =rcos¢,

Q%r?) di?- 2Qr2 d¢’dt — dr® — r? d¢'2 — dz*?

©)

Moreover, one could have misinterpreted metric (8) as
having no space contraction. To rectify these problems,
one must have a metric in terms of the local time t* of
KX,y 2).

Now, consider the local space L*, from (4a),
(4b) and (7c) we have,

dX = [1 - (r/c) 12 rd¢’ (11a)
and

dT=[1 - (rQ/c)?]"? {dt - [1 — (rQ/c)*]"(rQ/c?) rd¢'} (11b)
Then we have
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ds? = (c®*-

Q2r?) {dt - [1 - (rQ/c)? " (rQ/c?) rdd’}2 — dr® — [1 — (rQ/c)?] v d¢® — dz°.

(11c)

We note that local space L* is the local space of the Einstein-Minkowski condition. Consequently, we should have

ds? = g, C2dt2—dr? — (1 — Q*'?/c?)'r2 d¢? — dz

(12)

Now, (11a) shows that the metric has space contractions. According to Landau & Lifshitz [31], we should have

ds®=(c*=Q°r?)dt>—dr*—(1 — Q°r?/c?)'r'? d¢'® — dz”.

where

dT = [1 - (1Q/c)?]"?dt’ and

cdt’ = cdt — (r/c)rdd’[1 — (rQ/c)?] ™.

Eqg. (14), which is different from (5b), implies that for a local clock fixed at K’ an observer at K would have

dt’ = dt.

(15a)

Thus, as Kundig [32] has shown, time dilation (14) can be verified. Moreover, sincer = r’, (11a) and (5a) imply

rdg [1 - (rQ/CPT? = dX = r'd¢’ [1 - (fQ/c)] "™,

and rd¢ = r'do (15b)

Thus, Einstein’s claim of U/D > = is not valid. ® Note that [1 — (r/c)?]"2 rd¢’ is a distance measured in
different L*. Therefore, the integration of (11a) is not a distance in K'. However, relations (5a) all are measured in K.

Moreover, Einstein’s theory of measurement is
invalid because Einstein incorrectly regarded space
contractions, which are obtained from a local space at
free fall, as measured in the frame of reference.

Note that metrics (8) and canonical metric (13)
relate to each other with the relations (7c) and

cdt’ = cdt — (rQ/c) rd¢’[1 - (/). (16)

If one believed that dt’ was a global variable,
then one integrated them, and one would get (7b), and

ct’ = ct— (rQ/c) r’[1 — (rQ/c)? ! (7)

if (16) were integrable. A problem is that ¢’ = 2t is the
same position, but t and t* would not be the same. As
shown in (14), dt’ is related to dT of the local inertial
systems L*(dR, dX, dz', cdT) at different t, r, and ¢’, and
thus (16) is not integrable.

Now, the Einstein-Minkowski condition [12] is
satisfied, and Einstein’s notion of local time and local
clocks are supported. Thus, the Euclidean-like structure
(10) is physically realizable in terms of measurements. In
turn, this implies directly that Einstein’s claim on larger
circumference/diameter ratio of a circle is invalid.

Einstein stated that the light speed is measured
‘in the sense of Euclidean geometry [12]”. In fact, all
Einstein’s predictions are in terms of the Euclidean-like
structure. A ray of light, traveling at a shortest distance A
from the center of sun with mass M, will be deflected by
an amount [12, 13] M«k/2rA. The secular rotation of the
elliptic orbit of the planet in the same sense as the
revolution of the planet, amounting in radius per
revolution to 24r*a%/(1 - €°)c?T? In addition to A, e the
numerical eccentricity and a the semi-major axis of the
planetary orbit in centimeters are defined in terms of the
Euclidean-like structure, and T the period of revolution in
seconds is defined in terms of the time of a “quasi-
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Minkowskian space” [33]. Thus, it is clear that Einstein’s
theory of measurement has not been used in his
calculations.

In other words, his invalid theory of
measurement is actually independent of the theory of
general relativity. Moreover, calculation for the bending
of light has actually proved that his theory of
measurement is experimentally invalid since it would
imply only half of the observed value of light bending
[34]. The correct theory is, however, just what Einstein
practiced in his calculation of the bending of light [30].°
However, the covariance principle remains a useful
mathematical tool [33]. Nevertheless, the approach of
Wald [2], though accepted by the Nobel Prize
Committee, is incorrect [35].

Now, it is clear that the covariance principle is
invalid in physics. This principle is due to a confusion
between physics and mathematics. Nevertheless, the
linearized harmonic gauge is valid for the Maxwell-
Newton Approximation [7-9] although the gauge for the
Einstein equation is still not clear. Invalidity of the
covariance principle leads to the important question of
what the physical gauge is? Currently, we still do not yet
have an answer. Zhou [16] chose the harmonic gauge.
This seems appropriate since it is consistent with the
linearized gauge for the case of Maxwell-Newton
Approximation [7-9].

[11. THE CONFLICT BETWEEN THE EINSTEIN
EQUATION AND E = MC?

We usually cite the achievements of Einstein on
his field equation and the formula E = mc? However,
few recognized that they are actually not always
consistent [35]. Since the Einstein equation is the basis
of the numerous predictions the only choice seems to



be just what can be done on the unverified E = mc? [36]
if we do not want to abandon general relativity.
According to the Einstein equation (1), we have

R = Rypg™ = xT0™, (18)

for the space-time metric g,5. Since the electromagnetic
energy-stress tensor is traceless, the electromagnetic
energy cannot affect the Ricci curvature R, but the mass
can. Thus, it is clear that the electromagnetic energy
cannot be equivalent to mass.

One might argue that experiments show that a
M, meson can decay into two photons. This would
support that the electromagnetic energy is equivalent to
mass, according to the proposal of Einstein [37] that
photons consist of only electromagnetic energy.
However, experimentally, Einstein's proposal is only
partially verified since nobody has verified that the
photons consist of only pure electromagnetic energy. In
view of that all the charged particles are massive, it is
entirely possible that the photons would include
gravitational energy. Thus, we must investigate the
gravity of an electromagnetic wave.

IV. INADEQUACY OF EINSTEIN'S NOTION OF

PHOTONS AND INVALIDITY OF E = MC?

It is the bending of light ray that makes Einstein
famous. It will be shown that problems related to the
bending of light also exposed the shortcomings of
Einstein. Moreover, the electromagnetic energy must
generate different gravitation [35].

In Einstein’s calculation, it is implicitly assumed
that the gravity created by an electromagnetic wave is
negligible. Since Einstein also claimed that any energy-
momentum tensor can be a source of his equation.
Since such gravity is very weak in physics, Journals
such as the Chinese Physics B and Physical Review D
believed that such gravity can be calculated with the
perturbation approach, but did not do it. Mathematically,
for a perturbation approach to be valid, a necessary
condition is, however, that this problem has a bounded
solution. This compatibility between mathematics and
physics is crucial for the validity of a theory in physics.
Thus, it is natural for Einstein [38] to believe that his
equation could be used for such a case.

For a plane electromagnetic wave, the metric
obtained by Penrose [10] is the following:

ds? = du do+ Hdu? - dx,dx;, Where u=ct—z,v=ct+z.(19)

H=hi(u)xx; ,  hyu) is the energy-momentun tensor.
An obvious problem is that the solution (19) is
not bounded. This violates the principle of causality and
also common sense.
Moreover, since there are non-physical
parameters (the choice of origin) that are unrelated to
any physical causes, ” this obviously further violate the

principle of causality. However, according to the
standard of the Physical Review, the solution of Penrose
was perfectly valid [6]. Penrose is essentially a
mathematician, and thus causality was probably absent
from his training, but this lack of awareness in causality
from the editors for the Review of Modern Physics,
should be a surprise.

Moreover, explicit calculation based in causality
shows that it is impossible to have a bounded solution
for the gravity of an electromagnetic wave [39, 40]. In
order for Einstein's theory to make sense, the related
Einstein equation with an electromagnetic wave as the
source, must include a photonic energy-stress tensor
with the anti-gravity coupling [39, 40].

For this case the related modified Einstein
equation is the following:

Gar =Ras - %gabR =-K[TE) a - TP) abl, (20)

and
T =-T@a=TE) - TP

where T(E) ,, and T(P) ., are respectively the energy-
stress tensors for the electromagnetic wave and the
related photons. Thus the photonic energy must include
also the energy of its gravitational wave component.

Therefore, Einstein also failed to see the need of
an anti-gravity coupling in this case as in the case of a
massive dynamic Einstein equation [41]. Note that it is
this failure to see the need of the anti-gravity coupling
that provides the erroneous theoretical basis for the
space-time singularity theorems of Hawking and
Penrose which actually are irrelevant to physics [42].

If the photons consist of only electromagnetic
energy, there is a conflict since the photonic energy can
be equivalent to mass and the electromagnetic energy
is not. Now, this conflict is resolved since the photonic
energy is the sum of electro-magnetic energy and
gravitational energy, and thus it is established that E =
mc? can be invalid.

Note that both quantum theory and relativity are
based on the phenomena of light. It is gravity that
makes the notion of photons compatible with the
electromagnetic wave. Since Einstein proposed the
photons before he conceived general relativity;
understandably he failed to include gravitational wave
energy. Now, since 29 charged particle is always
massive, it would be neﬂtu)al to include the gravitational
wave energy in a photon. Ohanian [43] incorrectly
credited von Laue for complete proof of the equivalence
of mass and photonic energy. However, the fact is that
both von Laue and Einstein failed [12].

V.  THE INVALIDITY OF THE SPACETIME
SINGULARITY THEOREMS IN PHYSICS

In physics, the existence of singularities
suggests problematic assumptions. Nevertheless, in
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current general relativity, the existence of space-time
singularities plays a central role on the notion of black
holes and the expanding universe.

The existence of space-time singularities is due
to the spacetime singularity theorems of Hawking and
Penrose [2]. The mathematical validity of these
theorems is highly reliable because Penrose has won
his arguments in mathematics against the theoretical
physicist, E. M. Lifshitz [44] in a long dispute. Moreover,
the static Einstein equation has passed various tests.

A common implicit assumption on these
singularity theorems is that all the coupling constants
have the same sign.  Such an assumption would be
necessarily valid if the formula E = mc? is unconditional.
However, theoretically it has been found that the
equivalence between mass and the electromagnetic
energy is in conflict with the static Einstein equation.
Moreover, it has been found that the anti-gravitational

R0 €% = 81 [To - (1/2)ga, T1 €77 = 8 [T0E%€° + (1/2)T],

It is believed that for all physically reasonable
classical matter the energy condition is non-negative,
ie.,

Tor 86 = 0 (24)

for all timelike &. This assumption is the weak energy
condition. However, it also seems physically reasonable
that the stress of matter will not become so large and
negative as to make the right-hand side of eq. (23)
negative. This assumption,

Tap £€° = -(1/2)T (25)

for all unit timelike unit vector &, is known as the strong
energy condition. These energy-conditions (23)-(25)
imply that

R, &€ = 0. (26)

if all the coupling constants have the same sign. Thus,
the discovery of the anti-gravity coupling implies the
assumption of the space-time singularity is invalid in
physics (see Appendix B), and thus the singularity
theorems are irrelevant to physics.

VI. THE NON-EXISTENCE OF A DYNAMIC
SOLUTION FOR THE EINSTEIN EQUATION
AND THE PRINCIPLE OF CAUSALITY

Because of inadequacy in  non-linear
mathematics, Einstein and his followers fail to see the
non-existence of a dynamic solution for the Einstein
equation [35]. '@ This error led to accepting the
misleading positive mass theorem of Yau and Schoen
[45, 46] as generally valid, ' and thus delayed the
development of general relativity for at least 13 years
[47].
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coupling is necessary for the case of an electromagnetic
wave.

Here, it will be shown that the assumption of
unique coupling sign is, indeed, necessary for the
singularity theorems (see Appendix: B). Therefore, the
space-time singularity theorems of Hawking and
Penrose are actually irrelevant to physics.

According to Misner et al. [1], the Einstein
equation takes the following form.

Gab = Rab - (1/2) Qav R = 87-[Tab, (21)

This is different from eq. (1) since the R, and g
@ N (21) is - R, and - g 4, in equation (1). Thus, we
would have

Rao =8m [Ta- (1/2)9., ] where T =g*T,, (22)

Then,

for a unit timelike & (23)

The issue on the existence of a dynamic
solution started with the perihelion of Mercury. In 1915
Einstein obtained the expected value of the remaining
perihelion with his equation, and thus was confident on
his theory. His confidence was subsequently boosted by
the confirmation of the bending of light [12]. However,
unexpectedly his equation was questioned by Gullstrand
[48], the Chairman (1922-1929) of the Nobel Prize for
Physics. The perihelion of Mercury is actually a many-
body problem [35], but Einstein had not shown that his
calculation could be derived from such a step. Thus,
Mathematician D. Hilbert, who approved Einstein's
calculation, did not come to its defense [41].

Nevertheless, Einstein was awarded a Nobel
Prize by virtue of his photoelectric effects '@ instead of
general relativity as expected [41]. The fact is, however,
Gullstrand is right. In 1995, it was proven that Einstein's
equation is incompatible with gravitational radiation and
does not have a dynamic solution [7-9].

For space-time metric g, , for massive sources,
the Einstein equation of 1915 [1, 2] is

1
Gﬂv = Rﬂv —EgWR: —KT(m)W (27)

where G, is the Einstein tensor, T(m) ,, is the energy-

stress tensor for massive matter.-Eq. (27) implies no
gravitational waves to carry away energy-momentum in
vacuum and thus the principle of causality '¥ is violated.
This is the physical reason that there is no dynamic
solution for the Einstein equation. Thus, Einstein's theory
is at least incomplete.

There are serious consequences from the
mistaken existence of dynamic solutions for the Einstein
equation. A well-known result is the existence of the so-
called space-time singularities due to implicitly



assuming the unique sign for all the coupling constants
[2]. Another result is that the misleading [47] positive
mass theorem of Yau and Schoen [45, 46]. Moreover,
the unification of gravitation and electromagnetism was
not recognized as necessary by others [35]. Thus, the
criticism of Gullstrand turns out to be very crucially
constructive and beneficial.

Nevertheless, there were erroneous claims for
the existence of a dynamic solution because of
inadequacy in  non-linear mathematics among
physicists. Mathematicians such as Yau [45] and Witten
[46] supported the existence of a bounded dynamic
solution with their misleadingly positive mass theorem
[47]. " Moreover, Christodoulou and Klainerman [49]
invalidly claimed they have constructed dynamic
solutions [50]. Not only were their errors accepted by
the 1993 Nobel Prize Committee for Physics [15] but
also Christodoulou was awarded the 2011 Shaw Prize ¥
in mathematics [51] in honor of his errors against the
honorable Gullstrand. Subsequently, Christodoulou was
accepted as a member of U.S. National Academy of
Sciences. Thus, generations of physicists are misled
into serious errors because of the over confidence. This
is highlighted by a big error, the award of the APS Medal
for Exceptional Achievement in Research without
experimental support [52]. '®

Moreover, Gullstrand was not the only theorist
who questioned the existence of the bounded dynamic
solution for the Einstein equation. As shown by Fock

[563], any attempt to extend the Maxwell-Newton
approximation to higher approximations leads to
divergent terms. An independent supplementary

evidence for the absence of a bounded dynamic
solution is, as shown by Hu, Zhang & Ting [54], that a
calculated gravitational radiation would depend on the
approach used.

Nevertheless, many believed that the non-linear
Einstein equation must have a bounded dynamic
solution since the linearized Einstein equation has
bounded dynamic solutions. Unfortunately, Einstein and
his peers failed to see that for a dynamic case, these
equations are actually independent equations [55]. The
recent awards and honors to Christodoulou manifested
an unpleasant fact that most of the theorists do not
understand non-linear mathematics adequately.

To prepare those who would read the proof for
the non-existence of dynamic solutions [7-9], we shall

ds? = dff — dx? + 2 F(dt - dx)?— cosh 2y (e®’ dy? + e2%dz?) — 2sinh 2y dy dz.
where ¢ = ¢(u) and y = y(u). Moreover, F = F, + H, where

1 - y
Fo= > (w?+ ¢?cosh’2y) [cosh2y %'y’ + e*'2%) +2sinh 2¢yz],

and H satisfies the equation,

give examples in the literature to illustrate what has been
wrong in their claims of the existence of dynamic
solutions.

a) The Unbounded Wave Solutions
Now, consider a well-known metric obtained by
Bondi, Pirani, & Robinson [56] as follows:

cosh 2/?(11772 + dgz)

ds? = e2? (drz —déz)— u?| +sinh 2 B cos 29(11?72 - dgz) (28a)

—2sinh2fsin20dndg

where ¢, B and @ are functions of u (=7z-¢&). It
satisfies the differential equation (i.e., their Eq. [2.8]),

24 = u( B2 +0? sinh? 2/3) (28b)
which is a special case of G,, = 0. They claimed this is a
wave from a distant source. However, the metric is
ireducibly unbounded because of the factor u 2, and
linearization of (28b) does not make sense since u is not
bounded.

Moreover, when gravity is absent, it is
necessary to have g=sinh2f =sin26 =0. These would

reduce (28a) to

ds? = (dTZ - d§2)—u2 (dn2 - dgz) . (28¢)

However, this metric is not equivalent to the flat
metric. Thus, metric (28c) violates the principle of
causality.

Consider again the gravitational solution
obtained by Penrose [10] for an electromagnetic plane
wave as follows:

ds? = du dv+ Hdu?® - dx,dx; ,  where

H= hl] (H)xiX‘

i @9)

where u=ct-z,v=ct+z. However, there are non-
physical parameters (the choice of origin) that are
unrelated to any physical causes. Penrose [10] over-
looked the principle of causality. Linearization of (29)
also does not make sense.

Another example is the plane-wave solution of
Liu & Zhou [57], which satisfies the harmonic gauge, is
as follows:
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cosh 2y (€2%H,,, + €2 H, ,,) — 2sinh 2y H,,; = 0.

For the weak fields one has 1 >> 141, 1 >> |yl, but there is no weak approximation as claimed to be

ds? = df —dx® — (1 + 2¢) dy? — (1 - 2¢)dZz°— 4ydydz

because F, is not bounded unless ¢ and 1// are zero
(i.e., no wave).

The linearized equation for a dynamic case has
been illustrated as incompatible with the Einstein
equation. Thus, eq. (28b), eq, (29), and eq. (33) serve
as examples. It will be shown that claimed bounded
dynamic solutions actually do not exist.

b) Errors of Misner, Thorne and Wheeler

A “wave” form considered by Misner, Thorne, &
Wheeler [1] is as follows:

ds? = c2at? — by — L2 (eZﬁdyZ N e—zﬁdzz) (34)
where L = L(u), f =8 (u), u = ct-x, and c is the light
speed. Then, the Einstein equation G,, = 0 becomes

2 2
d—L+L(%J =0

du’? du (39

Misner et al. [1] claimed that Eqg. (35) has a
bounded solution, compatible with a linearization of
metric (34).

However, it has been shown with calculus [58]
that Misner et al. are incorrect and eq. (35) does not

1 a s a = a — 1 a —
Gy gl =0 where Gl =2>00,7,, =0°0,7., 00,7 0 +51,,0°0" 7,y

af

and

— 1 2 byl
GH\,—G}W()"_GLW(), }/y\/:}/yv

(33)

have a physical solution that satisfies Einstein’s
requirement on weak gravity. In fact, L(u) is unbounded
even for a very small g (u).

On the other hand, from the Maxwell-Newton
approximation in vacuum, Einstein [59] obtained a
solution as follows:

ds? = c2dt? — dx? — (1+ 2¢)dy® — (1- 2¢)dz>  (36)

where ¢ is a bounded function of u (= ct — x). Note that
metric (36) is the linearization of metric (34) if ¢ = B (u).
Thus, the waves illustrate that the linearization is not
valid for the dynamic case since eq. (35) does not have
a weak wave solution. Since this crucial calculation can
be proven with mathematics at the undergraduate level,
it should not be surprising that Misner et al. [1] make
other serious errors in mathematics and physics [11].

Note that Wheeler's student, Christodoulou [49]
also falsely claimed the existence of bounded dynamic
solutions [50].

c) Errors of Wald

Wald [2] also fails to see the non-existence of
dynamic solutions. The linearized vacuum Einstein
equation means

Thus, as Wald pointed out that we must correct vy, by adding to it the term v, that satisfies

GOy @.u1+G62r,,]=0,

which is the correct form of eq. (4.4.52) in [2] (Wald did
not distinguish v, from y",). However, detailed
calculation shows that this equation does not have a
solution for the dynamic case [7-9] although it does
have a solution for the static case. Wald believed that
eq. (39) had a solution for the dynamic case, due to his
false confidence on Yau's theorem [45].

VII.  THE REJECTION OF THE ANTI-

GRAVITATIONAL COUPLING
Einstein was unaware of the need for an anti-

gravitational coupling although Pauli [14] mentioned this
possibility. It has been shown that anti-gravity coupling
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(37)

1 aff
Sl and y=n"y,,. (38)
where v, =", + 7@, (39)

is needed in the calculation of the gravitational waves
generated by an electromagnetic wave [39, 40]. This
also leads to the conclusion that the anti-gravity
coupling must be also present for the massive cases.

For the case with a massive source, there is a
conflict between the Einstein equation, which has no
dynamic solution and its linearized equation, which has
a dynamic solution. The conflict is because the second
order terms G®,, cannot be eliminated in the Einstein
equation. Thus, a simple solution is the 1995 update of
the Einstein equation [8] as follows:

Gpv=Ruv~ 5 9B = - K [TM) 1y (@) ) (40)



where t(g),, is the energy-stress tensor for gravity."”

From the Lorentz-Levi-Einstein equation (40), in vacuum
itis

1

G/WER/W- ngﬁ:Kt(g)ﬂv. 41)

Note that t(g), is equivalent to G@,, (and

Einstein's gravitational pseudotensor) in terms of his
radiation formula.

Historically, equation (20) was first proposed by

Lorentz [60] and later by Levi-Civita [61] in the following
form,

Kt(g)ab = Gab tk Tab (42)

such that the gravitational energy-stress tensor t(Q),,
takes a covariant form although they have not proved its
necessity. However, Einstein [62] objected to this form
on the grounds that his field equation implies t(g)., = O.
A problem of Einstein is that he has never calculated a
dynamic solution explicitly and thus failed to see its
nonexistence.

In vacuum, the gravitational energy-stress
tensor t(g),y carries the energy-momentum as physics
requires. Note that the linearized equation provides a
valid approximation of the modified Einstein equation
(40), but not the Einstein equation [12, 13]. This also
solves Einstein's dilemma that his equation does not
have an gravitational wave solution. Note also that the
radiation of the binary pulsar can be calculated without
detailed knowledge of t(g), [7-9].

It should be noted that the necessary existence
of an anti-gravity coupling for a dynamic situation means
the energy conditions in the singularity theorems [2] are
not valid. Thus, the existence of a singularity is incorrect.
Moreover, the claim of inevitably breaking of general
relativity for microscopic phenomena is baseless since
the notion of photons is based on gravitation. In other
words, the contributions of Hawking and Penrose to
physics are essentially zero if not negative.

THE ABSENCE OF THE REACTION FORCE
FOR GRAVITATIONAL RADIATION

VIII.

It has been shown that the existence of photons
implies the existence of gravitational waves. Thus, the
non-existence of a gravitational wave solution
discovered by Einstein [3] means only that the Einstein
equation must be rectified. Hence, another problem is
that, just as in Maxwell's classical electromagnetism,
there is also no radiation reaction force for gravitational
waves in general relativity. Although an accelerated
massive particle would create radiation, the metric
elements in the geodesic equation are created by
particles other than the test particle. In other words, not
only the field equation, but also the equation of motion
must be modified. Thus gravity cannot be just
Riemannian geometry. Therefore, general relativity is not

yet complete, independent of the need of unification due
to the existence of the charge-mass interaction (see next
section) .

IX. THE EXISTENCE OF REPULSIVE

GRAVITATION

Because the electromagnetic energy is not
equivalent to mass, such energy must generate a
different kind of gravitation.

On the other hand, due to believing in
unconditional E = mc? nobody seriously studied
repulsive gravitation generated by the electromagnetic
energy before Lo [63] in 1997.

For a particle with charge g and mass M, the
metric known as the Riessner-Nordstrom metric [1] is as
follows:

2
42 _[1_2M+q
r 2

2 -1
]dtz—(l—ZM+qz] a?_r7aa?, (43)
;

r r

(with ¢ = 1) where r is the radial distance (in terms of the
Euclidean-like structure [30]) from the particle center. In
this metric (43), the gravitational components generated
by electricity have not only a very different radial
coordinate dependence but also a different sign that
makes it a new repulsive gravity in general relativity [64].

Nevertheless, some still argued that the
effective mass could be considered as (M — g*/2r)
because the total electric energy outside a sphere of
radius r is g¥2r [65], and thus (43) could be interpreted
as supporting m = E/c2 However, the strength of a
gravitational force decreases everywhere after an
increase of the electric energy.

Moreover, the gravitational forces would be
different from the force created by the “effective mass”
M — g?/2r because

r r r

Thus Will was defeated because he could not
defend his interpretation of m = E/c? [63].

Nevertheless, theorists such as Herrera, Santos,
& Skea [66] argued that M in (43) involves the electric
energy. Then their metrics for a charged ball would
increase its weight as the charge g increased [64].
(Their approach is essentially the same as that of
Pekeris [67] in 1982. Apparently, theorists have run out
of means that can be used against the repulsive force.)
However, experiments support the opposite [68].
Nevertheless, Herrera et al. [66] are not alone in such an
error. Nobel Laureate G. 't Hooft even claimed that the
electric energy of an electron contributed to the inertial
mass of an electron [69]."® In fact, many Nobel Laureats
incorrectly believed the validity of E = mc2.'® Nobody
questioned this simple but incorrect result.

On the other hand, if the mass M is just the
inertial mass of the particle, the weight of a charged
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metal ball can be reduced [64]. Thus, as Lo expected
[63], experiments on two metal balls [68] confirm the
charged ball has reduced weight. This is an
experimental direct proof that the electric energy is not
equivalent to mass. We recommend that the details of
such experiments [70] should be continued such that
this static case of general relativity is fully verified.

The existence of repulsive gravitation is
important since it would solve a puzzle as to why we
have never seen a black hole. Assuming gravity is
always attractive to mass, simulation convinces Wheeler
that a black hole must be formed [44]. More important,
this new repulsive force is crucial for establishing the
unification of gravitation and electromagnetism [65].

X. THE WEIGHT REDUCTION OF A CHARGED
CAPACITOR AND THE CURRENT-MASS
[NTERACTION

Moreover, the weight of a charged capacitor is
also reduced [71] instead of increased as Einstein
claimed [72]. In fact, for a capacitor under the influence
of a high electric voltage, the repulsive force would be
able to lift its own weight plus a payload, but without a
continuous supply of electric energy [73]. It is found that
the lifting force is proportional to the square of the
voltage difference V, and is diminishing faster than the
attractive gravitational force. Moreover, this repulsive
force is actually independent of the direction of the
electric field since the force exists beyond a charged
rolled-up capacitor, whose electric field has no definite
direction [65]. Considering the charge Q = VC, C is the
capacity of the capacitor, the force on a charged
capacitor is essentially the same kind of force generated
between a charge and a mass in general relativity.

However, a puzzle is why a charged capacitor
exhibits the charge-mass repulsive force since a
charged capacitor has no additional charges after
charging. The difference of the situations is only some
moving charges have become static. Thus, before the
capacitor is charged, the repulsive force from the
charges is canceled by the force generated by the
moving charges.

If the static electric energy leads to a repulsive
force toward a mass according to general relativity, the
magnetic energy would lead to an attractive force from a
current toward a mass [44]. Due to the fact that a
charged capacitor has reduced weight, it is necessary
to have the current-mass interaction be cancelled out by
the effect of the charge-mass interaction. Thus, the
existence of the current-mass attractive force would
solve the puzzle.

The existence of such a current-mass attractive
force has been discovered by Martin Tajmar and Clovis
de Matos [74] from the European Space Agency. Martin
et al found that a spinning ring of superconducting
material increases its weight more than expected. Thus,
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they believed that general relativity was wrong. However,
according to quantum theory, spinning super-
conductors should produce a weak magnetic field.
Thus, they also measured the current-mass interaction
to the earth! From their findings, the current-mass
interaction would generate a force which s
perpendicular to the current.

One may ask what the formula for the current-
mass force is. Unlike the charge-mass repulsive force,
which can be derived from general relativity; this general
force would be beyond general relativity since a current-
mass interaction would involve the acceleration of a
charge, this force would be time-dependent and
generates electromagnetic radiation. Moreover, when
the radiation is involved, the electromagnetic radiation
reaction force and the variable of the fifth dimension
must be considered [75]. Thus, we are not ready to
derive the current-mass interaction yet.

Nevertheless, we may assume that, for a
charged capacitor, the resulting force is the interaction
of net macroscopic charges with the mass [71]. This
also explains a predicted phenomenon, as reported by
Liu [65] that it takes time for a capacitor to recover its
weight after being discharged. Therefore, the
electromagnetic energy in matter can reduce or increase
its weight. Recently, the temperature dependence of
gravitation has been demonstrated by the torsion
balance [76].

THE NECESSARY EXTENSION OF GENERAL
RELATIVITY TO A FIVE-DIMENSIONAL SPACE

XI.

According to the Reissner-Nordstrom metric for
a particle Q with charge g and mass M, the static force
that acts on a test particle P with mass m, for the first
order approximation (since ¢'" z-7) is
2

q
-M—+mM— 45
r2 rd (45)

Note that the second term is a repulsive force
due to the static charge-mass interaction. For a ball with
a charge Q and mass M, the repulsive force is mQ?%/R?,
where R is the distance from the ball center [70].

Due to the reaction force being equal to, but in
the opposite direction of, the acting force, the test
particle P must create a field m/r® that couples to ¢?. It
thus follows that the force to particle Q is beyond current
theoretical framework of gravitation +
electromagnetism. As predicted by Lo, Goldstein and
Napier [75], general relativity leads to a realization of the
inadequacy of general relativity, just as electricity and
magnetism lead to the exposition of their shortcomings.

If we consider the coupling with g2, this naturally
leads to a five-dimensional space of Lo et al [75].
Einstein & Pauli [77] did not recognize as Maxwell did,
that unification necessarily leads to new interactions.
Thus, they overlooked that the charge-mass interaction



would be naturally generated in a five-dimensional
theory. Unfortunately, their followers repeat their errors.
Therefore, they failed to see the necessity, and even
claimed Einstein’s Unification is not valid.

However, in addition to the repulsive force
acting from the test particle P to the charged ball, there
is a repulsive force acting on a charged capacitor and
the reduction of weight due to the increment of
temperature [78, 79]. These forces can be understood
only in terms of a five-dimensional theory. Thus, in
gravitation, there are three types of forces, namely: 1)
the mass-mass attractive interaction, 2) the charge-
mass repulsive interaction, 3) the current-mass attractive
interaction.

Some theorists have mistakenly assumed that
the reduction of weight is due to a reduction of mass
[78,79]. However, one can measure the inertial mass
directly from acceleration of the subject and/or the
period of such a pendulum [80]

XII. CONCLUSIONS AND DISCUSSIONS

A common mistake among those who work on
gravitational waves is that they incorrectly believed that
the linearized equation would give an approximate
solution of the non-linear Einstein equation. However,
the linearized equation and the non-linear Einstein
equation actually are independent dynamic equations
[55]. The linearized equation is a valid linerization for the
Lorentz-Levi-Einstein equation (40), but not the Einstein
equation which has no bounded dynamic solution.

Moreover, since the repulsive gravity can also
lead to waves, the problem of gravitational waves is far
more complicated. A useful feature of the gravitational
wave based on repulsive gravitation is that it can be
easily generated on earth. Thus this can be a new tool
for communication because gravity can penetrate any
medium [65].

Einstein is considered as the most prominent
scientist of the 20 century since he has successfully
challenged the authorities of sciences and forever
changed the way we see the world. Unfortunately, his
over-confidence on his theory also led to the invalid
covariance  principle and  misinterpretations  of
experiments. Moreover, short-comings in physics
together with his inadequacy in mathematics led to
errors without knowing them. Those "so-called" experts
such as Wheeler [1] and Wald [2] give more
misinterpretations due to inadequacy in mathematics
and physics, and thus add difficulties for understanding.
20)

This analysis shows that there are at least two
areas that theoretical physicists should improve. One
area is the non-linear mathematics related physics [35].
Another area is the application of the principle of
causality. For instance, the failure to obtain the
gravitational wave solution generated from an

electromagnetic wave and the failure to recognize the
non-existence of a dynamic solution are due to
inadequate understanding on the principle of causality.

It has been shown that general relativity is still
incomplete and its errors remain to be rectified.
Moreover, the main obstacles for the development of
general relativity are the errors of Einstein's earlier
defective work and inadequate considerations, There
are at least ten major errors of Einstein that prevent the
development of general relativity.

An important interesting discovery is the
existence of repulsive gravitation due to the charge-
mass interaction [65, 71, 78-81]. Moreover, the
electromagnetic energy can also generate attractive
gravitation through the current-mass interaction. Thus,
the physical picture provided by Galileo, Newton and
Einstein is just too simple for gravitation which involves
almost everything. Also, the notion of black holes is
clearly questionable since gravity is no longer always
attractive.

However, it is surprising that after the
shortcomings are identified, Einstein's conjecture of
unification between gravitation and electromagnetism
are proven to be correct [35]. Moreover, since the
charge-mass interaction is absent in quantum
mechanics, it is not a final theory as Einstein claimed.
Thus, Einstein remains the number one theorist in
physics.

A lesson to be learned from Einstein is that
humans are fallible, and thus over-confidence is often
the starting point of a down fall. A problem of the
physicists is that they have neglected the pure
mathematics for too long, and a catch up program is
now necessary. In contrast to the belief of Eric J,
Weinberg, *" pure mathematics is just as indispensible a
tool as applied mathematics to physics. We should
never forget that experiments and observations always
provide us faithful guidance.

Philosopher Hu Shih once remarked that in
science, one can have daring assumptions, but one
must also be careful in his proof. Unfortunately, a
problem of Einstein and many physicists are that they
often have only the first half.
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Appendix A: Mathematical Foundation of Einstein’s
Equivalence Principle

Pauli’s invalid version [14] has been mistaken
as equivalent to Einstein’s equivalence principle
although Einstein has made clear it is a misinterpretation
[82]. In “Gravitation” [1] of Misner et al, there is no
reference to Einstein’s equivalence principle. Instead,
they misleadingly refer to Einstein's invalid 1911
assumption [83] *? and Pauli's version [14]. In addition,
in their Eg. (40.14) Misner et al. [1] even failed to
understand the local time of a particle at free fall.

The mathematical theorems [84] related to
Einstein’s equivalence principle are as follows:

Theorem 1. Given any point P in any Lorentz manifold
(whose metric signature is the same as a Minkowski
space) there always exist coordinate systems (x*) in
which &,./&* = 0 at P.

Theorem 2. Given any time-like geodesic curve I there
always exists a coordinate system (the so-called Fermi
coordinates) (x") in which &,,/é”* = 0 along I

In these theorems, the local space of a particle
is locally constant, but not necessarily Minkowski.

However, after some algebra, a local Minkowski
metric exists at any given point and along any time-like
geodesic curve T'. What Einstein added is that such a
locally constant metric must be Minkowski. This is the
basis of the Einstein-Minkowski condition that Einstein
uses to derive the gravitational redshifts [12].

Note that, Pauli’s version [14] is a simplified but
corrupted version of these theorems as follows:

“For every infinitely small world region (i.e. a world
region which is so small that the space- and time-
variation of gravity can be neglected in it) there
always exists a coordinate system K, (X, X5, X5, X,)
in which gravitation has no influence either in the
motion of particles or any physical process.”

He regards a local Minkowski space at a point
is the same as the existence of local Minkowski spaces
at a small world region.

Thus, an error is that Pauli extended the
removal of uniform gravity to the removal of gravity in a
small region. This becomes simply incorrect and even
impossible in mathematics, but he does not see the
difference because of inadequacy in mathematical
analysis. He did not recognize that the removal of
gravity in a small region, no matter how small, would be
very different from a removal of gravity at one point.
Apparently, Pauli [14], Eric J. Weinberg, 2" Witten [46], '
the Wheeler School [1], and the British Encyclopedia did
not understand the mathematics of the above theorems
[84].

Appendix B: The Space-Time Singularity Theorems of
Hawking and Penrose

© 2017 Global Journals Inc. (US)

For the convenience of the readers, the
singularity theorems of Hawking and Penrose are listed
below:

Theorem 1. Let (M, gu) be a globally hyperbolic
spacetime with R_,£3° = 0 for all timelike £, which will
be the case if Einstein equation is satisfied with the
strong energy condition holding for matter. Suppose
there exists a smooth (or at least C?) spacelike Cauchy
surface X for which the trace of the extrinsic curvature
(for the past directed normal geodesic congruence)
satisfies 0 > C = K everywhere C is a constant. Then no
past directed timelike curve from X can have length
greater than 3/|C|. In particular, all past directed
timelike geodesic are incomplete.

Theorem 2. Let (M, g,,) be a strongly causal spacetime
with R,.E%P = 0 for all timelike &, as will be the case if
Einstein's equation is satisfied with the strong energy
condition holding for matter. Suppose there exists a
compact, edgeless, achronal smooth spacelike
hypersurface S such that for the past directed normal
geodesic congruence form S we have 0 > K everywhere
on S. Let C denote the maximum value for K, so 0 > C
> K everywhere on S. Then at least one inextendible
past directed timelike geodesic from S has length no
greater that 3/| C | .

Theorem 3. Let (M, g,) be a connected, globally
hyperbolic spacetime with a noncompact Cauchy
surface X. Suppose R,.k?k® = 0 for all null k?, as will be
the case if (M, g,,) is a solution of Einstein's equation
with matter satisfying the weak or strong energy
condition. Suppose, further, that M contains a trapped
surface T. Let 0 > 8, denote the maximum value of 8 for
both sets of orthogonal geodesic on T. Then at least one
inextendible future directed orthogonal null geodesic
from T has affine length no greater than 2/ | 6, | .

Theorem 4. Suppose a spacetime (M, g,,) satisfies the
following four conditions. (1) R,,v&° = 0 for all timelike
and null v@, as will be the case if Einstein's equation is
satisfied with the strong energy condition holding for
matter. (2) The timelike and null generic conditions are
satisfied. (3) No closed timelike curve exists. (4) At least
one of the three properties holds: (a) (M, g,,) posses a
compact achronal set without edge [i.e., (M, g,,) is a
closed universe], (b) (M, g,,) possesses a trapped
surface, or (c) there exists a point p € M such that the
expansion of the future (or past) directed null geodesics
emanating from p becomes negative along each
geodesic in this congruence. Then (M, g,,) must contain
at least one incomplete timelike or null geodesic.

ENDNOTES

1) Prof. S. Weinberg taught us that general relativity
must be understood in terms of physics. This MIT
tradition has a long history, starting from Rosen and
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11)

12)

13)

14)

15)

Einstein's paper of 1937, followed by Yilmaz,
advocated by Weisskopf and Morrison, and so on. It
is a pleasure to be able to contribute to such an
outstanding tradition. However, repairs to the
tradition are urgently needed since it has recently
been broken by the Wheeler School [11] after Prof.
Morrison passed away. It is hoped that MIT will soon
be able to recover the tradition based on physics
instead of opinions of the famous.

This is a popular mistake of physicists because of
inadequate background in pure mathematics [14].
P. Morrison is a student of J. Robert Oppenheimer
and thus has a very keen sense of physics.

C. N. Yang believed that Einstein's covariance
principle is valid because he misinterpreted the
gauge invariance [24].

Now, it is clear that Einstein's understanding of
general relativity needs improvement.

Now, many theorists seem to have noticed this
problem of inconsistency because Einstein’s
method is no longer used [1], but they choose the
wrong choice.

This shows that Penrose is only a mathematician,
but not a physicist.

The 2011 Nobel Prize has been awarded to Saul
Perlmutter, Brian P. Schmidt and Adam G. Riess "for
the discovery of the accelerating expansion of the
Universe  through  observations  of  distant
supernovae".

This incorrect implicit assumption was generally
accepted because it was believed that E= mc? was
unconditional.

Einstein failed to see the non-existence of a
dynamic solution. Due to his inadequacy in
mathematics, he does not know that for the
dynamic case, the nonlinear Einstein equation and
the linearized equation are independent [55].

From the theorem of Witten [46], it is clear that he
also does not understand general relativity.

This is a good example that a Nobel Prize does not
guarantee the validity of a theory, but only partial
validity of a theory.

The time-tested assumption that phenomena can
be explained in terms of identifiable causes is called
the principle of causality. This is the basis of
relevance for all scientific investigations. This
principle implies that any parameter in a physical
solution must be related to some physical causes.
In general relativity, the normal metric is the flat
metric.

In 1993, Yau and | met in the Chinese University of
Hong Kong and discussed the non-existence of a
dynamic solution [85]. Subsequently, Yau claimed
that he has lost his earlier interest on the work of
Christodoulou and Klainerman [49].

Some mathematicians did not take a responsible
attitude toward a Prize. Members of the awarding

committee often act on their faith of previous
awards, but may not know the subject at all. For
instance, Y.-T. Siu of Harvard agreed to award
Christodoulou a 2011 Shaw Prize, although he does
not understand general relativity nor non-linear
mathematics [51].

16) The inappropriate award to Witten shows that the

awarding committee of APS is incompetent in
mathematics [52].

17) The exact form of the gravitational energy-stress

tensor is still not known.

18) This manifests that G. 't Hooft does not understand

special relativity and Newtonian mechanics

adequately.

19) Another Nobel Laureate Wilczek [86] also applied m

= E/c® without providing a justification. Since this
relation in his theory is crucial for his Nobel Prize,
Wilczek should work out a justification for its
application.

20) The so-called experts often agree with Einstein's

errors, but disagree with Einstein when he is correct
[6, 11, 47, 52].

21) Eric J. Weinberg, editor of the Physical Review D,

invalidly insists [7-9] that there is no difference in
physics between Einstein’s equivalence principle
and Pauli’'s version [14] although Einstein pointed
out that it is a misinterpretation [82]. He also
accepts the wunbounded solution because of
inadequate understanding the principle of causality
[7]. The root is that Eric J. Weinberg does not
understand pure mathematics and thus failed to
understand Einstein's equivalence principle as Pauli
did [14]. Moreover, he does not understand not only
non-linear mathematics, but also his calculus is
defective. In addition, he simply does not have the
wisdom to see that admitting past mistakes is the
best choice for the APS as a scientific institute.
Apparently, he is unaware of the 2003 work of
Dmitriev et al. [78] on the weight reduction of the
brass due to heat. As a result, erroneous papers on
gravitation are still often published in the Physical
Review D. Similarly, established journals such the
Proceedings of the Royal Society, Annalen der
Physik, etc. also just have too much blind faith on
Einstein, and over-confidence on their out-dated
knowledge in gravitation and experiments. Thus,
they failed to adjust themselves to deal with new
situations such as the non-linear mathematics.

22) Since the 1911 assumption of Einstein has been

proven incorrect by experiments [12], it is beyond
my comprehension that the Wheeler School [1]
used it as the reference for Einstein's equivalence
principle.
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Bi-Directional Unitary and Holographic Lorentz-
Friedman Black Hole Radiation

Noboru Hokkyo

Abstract- Previous discussion on the inflationary origin of
matter-antimatter asymmetry in the Lorentz-Friedman
cosmology is extended to describe the evolutionary history of
the black hole by extending the squared line element of the
world line of the observer in bi-directional form.

I.  INTRODUCTION

he recent paper' discussing the inflationary origin
of the matter-antimatter asymmetry is extended to

describe a bi-directional evolutionary history of the
Lorentz-Friedman black hole.

II. BI-DIRECTIONAL Brack HOLE RADIATION
FROM EXTRAGALACTIC SOURCE

Write the line element ds? of the Lorentz-
Friedman cosmology in two-component form:

ds?= ds,ds_
= ngttidtz_ grrrdr2 (grrt: grrr-1 )
= (1 = = 1o ) (1)

Here ry = 2GM/c is the gravitational radius of
the semiclosed Friedman universe of mass M and
radius R > r,.  The universe is closed for R = r,. The
Lorentz-Friedman universe is maximally closed for r = 1
and r = r,-r,, where the light velocity (ds® = 0)
cgy.dr/dt is superluminal (inflational).

I11. UNITARY AND HOLOGRAPHC BrLAack HOLE
RADIATION FROM QUASAR

Then the information content (entropy)? (R/l,)* =
10" acquired by an observer approaching the matter
distribution from infinity r = o through empty space, is
given as

Ipl = ngrrrw/er
= [fdr (1 —=r/ry = 1,77 (2)

While ds, determines the world line of the
evolutionarily late observer going backward in time from
r = o, ds _gives the world line from evolutionarily early
observer going forward in time from r =—o detecting
the extragalactic black hole radiation from a quasar.
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The Stages of the Universe Formation: A Matter/
Energy Interaction Function

Wassim S. Daher

Absiract- This paper endeavors to explain the Universe
creation stages and aims to complement the model proposed
in ‘A Single System Universe: A Cognitive Approach’ adopting
the same cognitive approach. The stages are the initial pre-
compression era from the infinite realm, compression era, and
the finite Universe era. The explanation is a function of the
matter/energy interaction modes. Matter changed in the three
processes from particles with an essence of mass into
‘massable’ particles of Dark Matter. Energy transformed from
crude into functional energy, referred to as Dark Energy,
responsible for matter integration and universal expansion.
Matter and Energy are different in essence and non reciprocal.
Finally, the paper calls for empirical evaluation of the proposed
model.

Keywords. dark matter, dark energy, origin of universe,
mass of photons, universal expansion.

I.  INTRODUCTION

perspective to the human understanding of the

Universe and its formation stages. It complements
the ideas presented in ‘A Single System Universe: A
Cognitive Approach’ [1]. It follows the same cognitive
approach and intends to shed light on the ideas related
to the relation of matter and energy. Comprehending the
Universe and its formation stages requires much more
than the most advanced tools humans can build. The
reason is simple; the Universe is expanding and
advancing at a much faster pace than man’s advance.

Modern science relies heavily on empirical
approaches and ignores human’s greatest asset, the
cognitive approach. Man’s deficiency in his approaches
has rendered cosmology and the understanding of the
Universe into sets of contradicting theories [1]. The
human mind remains the only tool that can roam among
huge structures such as galaxies and planets; and at
the same time, it can roam among the smallest particles
of matter. It can also venture safely, efficiently, iteratively,
and in a timely manner among the furthest structures
and within the most extreme universal objects.

It is not intended to reiterate the reasoning
introduced in the previous study but to complement it.
The Universe is a complex system of interacting
subsystems. To comprehend the main system, one
should decipher the subsystems and their contribution
in the big picture. The subsystems are numerous and

This paper comes in an endeavor to present a new

Author: PhD. e-mail: daherw@terra.net.lb

each requires its dedicated analysis. This study explores
the Universe formation dynamics as a function of energy
and matter interactions.

The creation of the Universe has passed
through different stages. These stages may be divided
into 3 eras depending on the energy/matter interaction
processes. The first stage is the pre-compression era,
the second is the compression era, and the third is the
post compression era.

Before venturing deeper into these eras, it is
essential to set some guidelines for this study. Whether
one believes that the creation of the Universe is the
product of a deliberate or a random endeavor, one is
expected to abide to simple logical interpretations that
avoid emotional intercepts. If some people relate, for
example, human existence to some alien seed from
outer space, this implies that, in order to understand
human existence, one has first to discover alien life, if it
exists; then, one has to identify the alien that comprises
the origin of the humans’ seed; then, one has to search
for the origin of that alien that itself maybe another alien
from another place in the Universe... This obviously
defies the purpose of the initial enquiry.

If, on the other hand, one believes that
everything is the blunt endeavor of a ‘Creator’, then
there is no reason to enquire further. A more inquisitive
perception leads the inquisitor to the rule of natural laws
according to which all universal objects behave. The
dynamo that manipulates the universal resources with
respect to these natural laws in order to achieve a goal
is referred to as ‘Nature’. Whether behind nature there
exists a Creator or not is a discussion that remains
beyond the scope of this paper.

Nature ‘owns’ resources that consist of matter
and energy. It manipulates its resources, in order to
maintain and develop itself. However, the interaction
between matter and energy, at that stage, can only
happen under the governance of natural laws. These
interactive resources are finite within the Universal
boundary. Nature, as defined in this paper, essentially
exists in the post compression era.

The Universal macro dynamics are more
elaborated in ‘A Single System Universe: A Cognitive
Approach’ [1]. The micro systems are the subject of this
study that commences with an argumentative model.
Then a theoretical model condenses the argument into a
hypothesized foundation of the study.

© 2017 Global Journals Inc. (US)
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1. LITERATURE REVIEW

The origin or starting point of the Universe has
long been a controversial issue. Some scientists tried to
avoid it by claiming that the Universe is eternal, without
a beginning or end, where matter was created out of
nothing [2] [3]. This, steady state theory, was later
refuted by empirical science [3] [4] [5].

The ‘ylem’, or cosmic egg, idea was adopted
[6] as a representation of the Big Bang theory. This
theory claims that the ylem contained the entire Universe
[7] [8] before reaching explosion conditions. After the
explosion the Universe expanded and cooled until
atoms clumped together to form planets and stars [6].
Scientists adopted the idea and theorized about the Big
Bang theory [9] [10]. Some believe that this theory lost
momentum because it is short of answering many
questions [11] [12] [13] [14] [15] [16]. Other theories
claimed that the Universe could have started from within
a black hole [17].

Physicists can claim whatever they want as long
as there are no bounding criteria [18]. There remain
many details that can be reviewed in this section, such
as the red shift, Einstein’s cosmic constant, and
Hubble’s constant among others. However, since this
paper is proposing a new model and approach, the
review remains on the guideline level without venturing
into the details of mathematics and empirical
interpretations at the present stage.

Dark matter, in the present literature, though still
unidentified, is assumed to be the source of the prime
gravitationally attractive force of the Universe [19].
Cosmic microwave studies imply that dark matter is
abundant [20] [21] [22] [23]. It comprises 23% of the
Universe, 74% of dark energy, and 4% of baryons [19]
[24]. Experiments imply that dark matter should have
electromagnetic neutrality [19] [25] [26], self-interaction
constraints [19] [26] [27] [28] [29] [30], and clumping
on small scale [19] [26] [31].

There are also a number of guisses among the
scientific community on the identity of dark matter. The
candidates may be weakly-interacting massive particles
(WIMPs) [19] [26] [32], axions [19] [26] [33], gravitinos
[19] [26] [34], and sterile neutrinos [19] [26] [35] among
other numerous objects. Different detection means were
applied to confirm the existence of dark matter.
Gravitational lensing [37], hot gas in galaxy clusters, and
motion of galaxies in galaxy clusters are among other
means that try to detect the gravitational influence of
dark matter [38] [39] [40] [41] [42].

Newtonian gravitation theory fails to explain the
universal expansion. This expansion has been attributed
to a mysterious energy referred to as dark energy [43]
[44]. There are lots of speculations about the real
existence of dark energy. Till date, dark energy remains
elusive to trace or define [34]. Some theories claim that
dark energy is a property of space; others claim that it is

© 2017 Global Journals Inc. (US)

a dynamical energy fluid or field [26]. Quantum theory
claims that space is filled with temporary matter that
forms and disappears [26].

[11.  THE MODEL

Argumentative ideas follow in order to found a
construct for the theoretical model. The proposed
cognitive construct tries to present a coherent
mechanism for the different creation phases.
Energy/matter interaction systems are proposed as the
basis for the discussion.

a) The Phases of Universal Creation

At the first era, the pre-compression era, time
and space are not identified [1]. It is referred to as a
time era though it is an existing geographical infinite
area (universe, with a small u) in which the Universe
floats. The coordinates and age of the Universe in
universe are irrelevant unless other Universes exist [1].
The existence of other Universes is beyond the scope of
this paper. In universe, with a small u, two possibilities
exist. The first possibility is that matter only existed until
energy was introduced to compress matter into the
compression era. The second possibility is that both
matter and energy coexisted without any ‘constructive’
interaction between them.

Whichever possibility one considers, matter, at
that stage, consists of its simplest form. At its simplest
form, matter cannot display any properties, nor is it
expected to interact with itself or with any other thing, if
this other thing existed. Matter, in that realm, may have
possessed the essence of mass, but not mass as is
known in the Universe.

A finite sum of this matter was then contoured
by an energy field and the second era commenced.
During this stage matter was compressed to form the
basic masses through which energy could manifest
itself. Matter was compressed and molded into particles
that could interact with other forms of existence, or be
utilized by other essences (energy), in order to form
together the basic building constituents of the Universe.
In other words, matter was subdued to energy.

This necessarily implies that matter has been
compressed to form a finite lump of particles with
‘identity’ and ‘constructability’. This process should have
consumed large quantities of energy. It seems difficult to
comprehend the reason behind persisting compression
beyond this stage. The initial reason of compression has
been to convert matter into usable particles. It defies
logic that compression persists beyond this stage that it
consumes more energy to destroy the essential particles
that were created. Whatever exists within the contour of
compression is finite and is supposed to be invested
efficiently. This poses serious doubts, to say the least,
on the Big Bang theory.

At this stage two questions may arise: How did
the compression process initiate (and stop)? And where



did the energy come from? The compression process is
the effect of an exerted directional energy towards a
center, for a sphere, or two centers, for an ellipsoid.
Whatever matter trapped within the energy contracting
contour becomes finite. Matter at that stage is like
pieces of a broken cup that need to be glued together
(by energy) in order to be filled and utilized for a role.
Just enough energy is introduced to transform matter
into the simplest usable building blocks. If more energy
is exerted, then it will either destroy the formed building
blocks or it will be wasted as it exceeds the capacity of
building blocks created.

i. The Compression Process

Matter and energy are two distinct non-
interchangeable and non equivalent entities in essence.
Matter cannot be changed into energy and vice versa.
Else one entity would have been sufficient to interact
and develop itself irrespective of the other entity.
Therefore one would expect to find an area where sole
matter develops itself, other area where sole energy
develops itself, and other areas where different
combinations of both energy and matter would develop
themselves. It is logically impossible for systems to
develop themselves into more complex systems without
external input. As such, the only possible alternative
would be a combination of both mutually exclusive
matter and energy for development.

This, however, does not contradict the results of
Einstein’s general relativity equation (E=mc?). This
contradicts the explanation. Mass has returned into one
of its less energy content structures, that remain
undetectable on the present measure scales. The
Energy released is the integrating energy required to
upgrade the mass structure as is explained further
hereafter.

Energy cannot manifest itself without mass. The
manifestation of energy can only be exhibited through
the development of mass that can then be colonized by
more energy. The colonization capacity per unit of mass
is finite. As such, energy compressed initial matter
comprising the essence of mass into “massable”
Matter, with a capital M, referred to as the Dark Matter.
The compression process stopped when this stage was
realized. It is a stage where the maximum possible
energy has colonized the created Universe as dark
energy.

At the early stage of the compression process,
energy created a “massable” contour first then
tightened it, through its “attract” function, and dissipated
into the bounded area to create a “massable”
circumferential grid that expanded towards the center.
This rendered all particles within the contour to acquire
mass. At this stage the shape of the universe may have
been spherical in order it optimizes the energy required
for compression.

b) The Compression Energy

The energy before compression could not have
existed within the ‘sea’ of matter. Energy colonizes
massable Matter for it to exist. It also requires massable
Matter for it to travel and develop. The initial energy
should have come from a source, a source with
abundant crude energy. The interaction of this energy
with matter seems to have created a sole ‘attract’
function in order to transfer matter with mass essence
into massable Matter. Energy tends to act, and should
be thought of, like a living creature that thrives to keep
and develop its kind, or potential.

So when the contraction process stopped, the
created space was completely packed with energy
saturated particles of Matter. The compressed space
has its initial volume. Crude energy stops from being
dissipated into the new saturated space as it cannot be
further absorbed or stored. The crude energy may have
been directed to create other similar space/spaces
somewhere else in the realm of infinity.

The potential energy, at this stage is what is
referred to as Dark Energy. Matter, at this stage, is what
is referred to as Dark Matter. They are both finite in the
compressed space; therefore, no infinite activity can
take place; and, no singularity points can exist. If a
singularity point is formed, the new space will consume
itself and disintegrates into its initial state. However, an
energy absorbing singularity requires ‘matter’ with
storage potential that resembles the crude energy
storage source. This contradicts the logic of the
matter/energy interaction process. The formed Matter
lacks the potential of having such storage capacity.
Infinite mass cannot be formed also as this requires
infinite energy. This contradicts the assumption that
Energy and Matter are finite in the formed Space.

At this exact moment, t=@, when energy could
not be absorbed anymore and the compression process
ended, the Universe was created. It comprised of totally
packed volume of dark matter which was totally
colonized by dark energy. This energy charged and
turbulent volume that existed within a contour in a null
resistive medium can only expand. The Universal
expansion started but under the control of natural laws.

c) Dark Matter and Dark Energy

Matter has been transferred to the minimum
structural threshold, which is dark matter, below which
dark energy cannot colonize. Dark matter is the simplest
structure of matter that can react to dark energy. The
subsystem that held the Universe packed together and
protected it from explosion and scatter could not be a
gravitational force among the particles, if it existed, but
the contour itself [1]. The contour during expansion
differs in role, essence and structure from the contour of
compression. The reason is the difference of the matter
acted upon during compression from the Matter acting
on the contour during expansion.
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When the expansion process started, the shape
of the Universe should have transformed into ellipsoidal
by an array of expansion ripples [1]. The additional
energy stored in the ripples, and that was released
during the clash of the ripples, transformed dark matter
into more complex forms of structured matter. The
structured matter required much more space than what
was consumed by the same mass before the
transformation. Though an atom is a gigantic complex
structure compared to a particle of dark matter, an
atom’s mass, for example, is concentrated in its
nucleus; however, its volume is dictated by its orbiting
electrons. Such spacious structuring of matter may
further fuel the Universal expansion by acting as
mass/energy storages that maybe processed at some
stages [1]. Dark matter is expected to flow freely
through most formations of massable structures due to
its small structures.

As expansion ripples clash together, dark
matter concentrations are created. Part of this
concentration gets transformed by the extra boost of
energy into more complex forms of Matter. Formations
of nutrinos, baryons, and other forms of Matter
constituents start to appear among more complex
structures, such as atoms. The extent of Matter
formation relies on the energy of the ripple clash.

The formation of different particles from the
integrated dark matter/ dark energy interaction may
propose one of two possibilities. The first possibility is
that dark energy may be composed of different
energies, with different strengths and different effects on
the dark matter. The second possibility is that dark
matter composes of different shapes, for example, that
produces different structures when exposed to the same
energy. The second possibility seems to be much more
favorable because same structures of Matter that
require the same energies to be formed, may exhibit
different behaviors, such as the quarks that build the
protons and neutrons. This implies that dark matter may
have a differentiating agent within, such as shape, or
may be something similar to a DNA.

Dark energy manifests itself through the Matter
structures it builds. It may appear as a ‘repel’ force,
‘attract’ force, or energy packets. The repel force can be
exhibited in the universal expansion or, for example,
when two particles of the like charge meet. The attract
force, which is a very essential function of energy, can
be exhibited in building the particles and the objects of
the Universe, such as the bonding energy of a nucleus.
Energy packets are, for example, in photons and
gamma rays. In all these three functions, energy
manifests itself through massable matter. Even energy
radiation, through photon-based particles, involves
carriage mass particles. Energy cannot travel bare
without a carrying and wrapping structure of dark
matter. The carrying media can be a relatively
condensed structure of dark matter particles that can
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carry the photon energy. When this structure is
compromised through impact, it disintegrates into
scattering dark matter particles each carrying its share
of energy.

As the Universe expands it sends energy
infested ripples towards its interior. This energy is
carried by dark matter particles that build up into more
complex structures with each clash of ripples. The clash
area, in which universal objects are created, becomes
rich with accumulated dark matter. The dark matter
particles, under the massive pressure of the clash,
integrate into more complex particles. The dark energy
within builds up until it reveals itself as a specific form of
energy through the function of the built particle. The
function of the built particle may be defined by the
shapes of the initial building dark matter particles.

Energy cannot exist stand-alone and requires a
massable carrier. So as these particles build up, and
two or more particles come together and merge, they
share their energy content. The energy causing the
merger of the building particles may have essentially
modified their shape in the process. The new shared
energy resists any disintegration of the new built up
particle because it requires preserving its carrier. The
initial carriers may also have been subjected to a
change of shape in the fierce interactions caused by the
clash. Because of the changes in shape, and eventually,
changes in energy absorbing capacity or containment
ability of the geometry, some of the initial particles, if
released, might not be able to carry their initial capacity
of energy. Since energy cannot stand alone, it will resist
the disintegration of the new built up particles that
integrated into a new cluster of Matter (of ‘A’ particles),
above dark matter (in complexity).

The A particles interact, for example, and build
up into more complex forms of Matter, B and C.
Suppose that C particles, for instance, were made up of
combinations of three B particles. Suppose also that a B
particle consists of one A particle and of slightly
deformed packed dark matter particles such that they
can retain their initial load of energy. Under certain
conditions, one can expect the C particle to disintegrate,
for example, into two B particles, one A particle, and one
photon or gamma particle.

The integration of particles continues to form
different Matter constituents, such as neutrons, protons
and electrons. Electrons are similar to photons in the
structural sense. Neutrons and protons are bound
together by energy. The bigger the nucleus, the greater
the binding energy required, the stronger the ripple
clash should be. The formation of particles is expected
to be a very turbulent nuclear process into which dark
matter particles are absorbed and processed to form
more complex structures of Matter. These structures can
be as complex as planets, black holes, galaxies...etc.
The absorption of Matter from the surrounding triggered
by the ripple clash reactions can be referred to as



‘streaming’ [1]. The streaming effect mobilizes dramatic
quantities of Matter towards the reaction center, the
‘'sink’. Any particle crossing the area, such as photons,
can be absorbed towards the sink. If the sink is as
severe as a black hole, the passing photons, among
other particles will be absorbed with the streaming
particles into the sink and processed [1].

IV.  THEORETICAL MODEL

1. The Universe is a finite subset of an infinite universe
that consists of matter only. Matter in the infinite
universe consists of particles with the essence of
mass.

2. Energy dissipated from a source and compressed
the particles with essence of mass to form
massable particles. Energy and matter are different
in essence and strictly mutually exclusive.

3. The compression process halted when all bounded
matter was transformed into Matter and got fully
charged with energy. Singularity was never
achieved.

4. The first formed massable Matter is what is referred
to as Dark Matter. It is fully colonized with energy
referred to as Dark Energy. Dark matter particles
have a finite capacity of dark energy absorption. The
amount of dark energy in the Universe is directly
proportional to the absorption capacity of dark
matter.

5. The Universe is a finite closed system of interacting
Matter and Energy. Dark matter and dark energy
cannot dissipate to the initial universe. Dark matter
particles may exchange dark energy; however, they
have no other mutual interaction.

6. Dark matter cannot exert a gravitational force, if it
exists, against Universal expansion. Dark matter is
the carriage charged by dark energy to fuel the
expansion.

7. The compression phase energy and the dark energy
are the same in essence but different in function.

8. The compression contour and the expansion
contour are different in structure and function.

9. Dark matter charged with dark energy acts like a

compressed spring, that once and since released,

has been expanding in a non restrictive
environment. This causes the bounded Universe to
accelerate in expansion.

Dark energy manifests itself through the integration

of dark matter into complex structures. Dark matter

structure is the minimum threshold for building more
complex structures.

11. Dark matter particles may differ in shape; thus, dark
energy may exhibit different functions through the
integrated structures. Dark energy transforms its
identity into detectable energy in integrated
massable matter.

10.

12. Dark energy is converting into other forms of
Universal energies. As such, the relative amount of
dark energy should be decreasing.

Energy cannot exist effectively without massable
matter. Photon based particles comprise dense
dark matter structures with a concentrated energy
load. Electrons resemble photons in structure.
Universal ripples initiated by the Universal
expansion process clash into each other
transforming dense dark matter into universal
objects.

Nature and natural laws started strict application at
the instant the Universe started to expand.

13.

14.

15.

V. HYPOTHESIS

1. Dark energy exists as a constructive agent of the
Universe. It is directly proportional to the absorption
capacity of dark matter.

2. Dark matter particles are the simplest massable
particles of the Universe. They exist in different
shapes that allow energy to manifest itself in
different functionalities.

3. Photons are concentrated forms of dark matter
colonized with concentrated forms of energy.

4. The contraction of the initial matter never reached a
singularity. It stopped when all matter became
massable and fully energized. Infinities do not exist
in nature.

5. Matter and Energy are not equivalent.

VI.  DISCUSSION

The presented ideas refute a good sum of ideas
that are adopted in present sciences of the Universe.
The division of universal constituents among different
percentages of dark matter, dark energy, and baryons
does not fit well with the proposed model. Dark energy
is not believed to exist independent of dark matter.
‘From astronomical observations, we know that dark
matter exists, makes up 23% of the mass budget of the
Universe, clusters strongly to form the load-bearing
frame of structure for galaxy formation, and hardly
interacts with ordinary matter except gravitationally’ [19].
The proposed model agrees, however, with the idea that
dark matter is the founding basis for galaxy formation;
and, it explains the mechanism.

This model claims that dark matter is the
simplest massable indivisible particle that exists in the
Universe. It is the simplest building block existing.
Present scientific ideas claim that WIMPs, for example,
with masses close to the mass of a silver atom [19] [33],
are dark matter candidates. The model agrees with
some ideas that propose different ‘identities’ of dark
matter [19] [40] [41] [42], but it claims that the
difference may be in the shape of the particles.

This study claims that energy cannot exist as an
independent entity that occupies its own space. It
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requires massable matter in order that it functions.
Photons are forms of energy particles that necessarily
colonize and utilize massable condensed structures of
dark matter [45] [46]. This contradicts the outcomes of
the special relativity theory [47].

Nature is an efficient ‘investor’ of resources that
cannot afford to waste finite sources of energy and
matter within a finite Universe. As such, this study
considers that the compression of matter beyond a
certain point defies the reason of efficient matter
formation. Since massable matter was formed at a
certain stage, there could be no logical reasoning for a
continuation of the compression process. This, if it is
assumed that the aftermath of the Big Bang would be
the Universe, is refuted in this model. This agrees with
the doubts of many scientists [11] [12] [13] [14] [15]
[16].

Following the above logic, infinities cannot exist
within a finite Universe with finite resources. Otherwise
the Universe would consume itself and disintegrate to a
scatter of particles into the initial universe. Since the
Universe exists, then infinity cannot exist.

This model claims that matter and energy are
distinct in essence. Matter cannot be transformed into
energy, and vice versa. Einstein’s equation of Energy
relates its value to the transformation of mass. The
difference in mass has been proven empirically;
however, the interpretation of the phenomenon was not
accurate. According to this model, the mass
disintegrates into one of its less complex structures,
maybe to dark matter, and releases the energy
associated with its former integration into its degradable
structure. This does not agree with Einstein’s
interpretatin of the phenomenon [48] [49].

VII.  CONCLUSION

Human capabilities are still modest when it
comes to detection of particles or objects beyond
certain thresholds. The volume of the Universe humans
perceive is extremely small and cannot in any way be a
prototype of what exists in the vast corners of the
Universe. Added to this, scientific assumptions in the
last century created glass ceilings for the advance in
cosmology. Certain taboos were created around certain
figures whose ideas can never be refuted.

This study calls for releasing the human mind
from constraints. This led to the proposition of a logical
perspective that perceives the Universe as a single
system of interactive subsystems. Dark matter and dark
energy have to be the building blocks of the Universe.
The role of dark energy exceeds that of Universal
expansion to matter integration.

The finite Universe cannot tolerate infinities
within its borders. Mathematical equations can never
lead cosmology but the other way round. Mathematics
and observations are the modern sources of theories in
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cosmology [34]. Matter and energy are non-reciprocal in
essence. Thus this paper calls to revisit many ideas and
interpretations adopted in cosmology.

The limitations of the study are the difficulties
associated with testing some of the ideas empirically in
order to set firm ground for the model. The data
available of some phenomena remain minimal for
proper interpretation. The sources and references
include lots of speculations that can be misleading.

The cognitive approach is an open call for more
cognitive input to expand or properly direct certain
ideas. Empirical scientists can confirm or negate the
model building ideas in order to refine it further. The
subject is as wide as the Universe and requires
researchers from different backgrounds to expand on
the model.
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Dark Matter and Generation of Secondary
Electrons and Positrons in the Near-Earth Space
Environment from the Data of Experiments
PAMELA, FERMI and AMS

Stanislav Konstantinov

Abstract- In the article it is proposed to expand the framework
of the standard model of generation and distribution of cosmic
rays and, in addition to the model of inelastic interactions of
the protons of the radiation belt and cosmic radiation with the
nuclei of atoms of the residual atmosphere, to consider the
resonant mechanism of generation of secondary electrons and
positrons in the near-Earth space environment. Based on the
analysis of the data obtained in the PAMELA experiments,
FERMI and AMS, a plot of the resonance curves for the
generation of secondary particles was constructed and the
probable cause is named of the relative growth of the positron
flux in the total flux of secondary electrons and positrons,
starting with the proton energy above W = 5 GeV. PAMELA
and AMS experiments allow us to state that cosmic medium
can act as a support medium for engines EmDrive.

Keywords. physical vacuum, electron; positron,; proton;
mass, energy, resonance.

l. [NTRODUCTION

rimary high-energy electrons in cosmic rays are
formed during acceleration in  supernova
remnants. Secondary electrons and positrons are
generated in the cosmic medium by relativistic protons
of the Earth's radiation belt and cosmic radiation and are
within the boundaries of the Earth's magnetosphere,
which is assumed to be 25000 km. It was established
that the generation of secondary particles increases with
increasing altitude (by decreasing the magnetic field B
below 0.215 G). The obtained results are difficult to
explain in the framework of the model of inelastic
interactions of protons of a radiation belt with a residual
atmosphere [1, p.224]. Electron-positron ratios of
secondary particles increase with the proton energy,
starting from 5 GeV, which contradicts the standard
model of generation and can mean the existence of
another source of positrons [2, p.173 ]. And such a
source is - this resonant scattering in intergalactic
plasma, formed by physical vacuum [3]. There is a
mechanism for the generation of secondary particles in
the physical vacuum - this is a resonance, there are also
theories that allow describing the irreversible process of
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particle formation [4, 5,6]. All this represents The
modern theory of resonance scattering in intergalactic
plasma (or in a dark matter) is born at the interface of
elementary particle physics, quantum electrodynamics
(QED) and astrophysics and allows us to assert that the
space medium can act as a support medium for the of
cosmic microwave EmDrive engines.

II.  EXPERIMENTS

The PAMELA magnetic spectrometer was
launched aboard the Resurs-DK satellite to an elliptical
near-polar orbit with a height of 350-600 km to study the
fluxes of particles and antiparticles of cosmic radiation in
a wide energy range from tens of MeV to hundreds of
GeV. Continuous measurements of cosmic ray fluxes
were carried out. The PAMELA device consists of a
magnetic spectrometer based on a permanent magnet
of ~ 0.4 T, surrounded by anti-coincidence detectors,
an electromagnetic calorimeter, a time-of-flight system,
scintillation counters and a neutron detector. The
magnetic spectrometer has six silicon strip planes that
measure the coordinates of the track with an accuracy
of 3 mkm, which allows us to determine the sign of the
charge of the particle and their stiffness by the deviation
in the magnetic field. The electromagnetic calorimeter
makes it possible to separate the electromagnetic and
hadronic cascades and measure the energy of electrons
and positrons with an accuracy of not worse than 10%
from several GeV to hundreds of GeV. The time-of-flight
system has a resolution of about 300 ps and makes it
possible to separate low-energy protons from positrons
up to 0.8-1 GeV. The authors of the PAMELA device
assert that “the use of a full set of criteria provides a
proton-screening coefficient at the level of 107, which
makes it possible to reliably isolate electrons and
positrons against a background of protons.” [1,2].

In my article, | will allow to disagree with the
statement made by the creators of the PAMELA device
about the reliable separation of relativistic protons of the
Earth's radiation belt from secondary positrons. In doing
so, | rely on two factors:

1. Conclusions to which the researchers come when
analyzing the results of the PAMELA experiment:

© 2017 Global Journals Inc. (US)

Year 2017

w
~

Issue II Version I

XVII

(A) Volume

Research

Frontier

Global Journal of Science



[ssue II Version I

Volume XVII

(A)

Research

Frontier

Global Journal of Science

‘PAMELA, FERMI and others detect an increase in
the relative share of positrons in the total flux of
positrons and electrons in the cosmic medium,
starting with photon energy above 30 GeV.
According to new data, the AMS detector installed
onboard the ISS, the positron spectrum becomes
more rigid with increasing energy, while the electron
spectrum varies little. The maximum increase in the
number of positrons takes place at an energy Wp
~200GeV.” [7]. “Recent measurements of electron-
positron ratios in PAMELA, FERMI and AMS
experiments have shown that it increases with
energy growth starting from 5 GeV...” [2, pp. 173];

2. The problem of the interaction of the cosmic
medium with the electromagnetic energy of a
moving charge and the replacement of the
controversial idea of an increase in the mass of a
moving charge to infinity as the speed of light
approaches, to a more acceptable idea of the
deformation of the electric field of a moving charge
and the reduction to zero of the interaction force
with it. The interaction of a moving electric charge q
with an electric field EOQ, taking into account retarded
potentials and deformation of the electric field E of a
moving charge, can be described by the
dependence [8]:

F=Eq1-ve/c (1)

Taking into account the mass of the charge and
acceleration a, the dependence (1) can be written in the
form:

F=E0qm:mva:ﬁ @)

Within the framework of the relativistic concepts
of modern electrodynamics dependence (2) is
interpreted as the effect of “increasing the mass” m,
moving charge to infinity when approaching the speed
of motion of the charge to the speed of light. However,
equation (2) is a relativistic effect of reducing the force
interaction of the moving charge with the electric field
EO, formed by a stationary charge. The effects of
delayed potentials and deformation of the electric field
of moving charges leads to a restriction of the growth of
the mass of the charge, at v—c. The increase in patrticle
mass at a rate occurs for other reasons (non-relativistic
effect). When the oscillation frequency of the
electromagnetic field arising when a particle moves in a

. mvz
medium (dark matter) wg = —
natural oscillation frequency of the particle ws = m; ,
resonance arises. Resonance is accompanied by an
increase in the additional particle mass Am = h ws/c?.
The graph of the dependence of the mass of a particle
on its velocity is simply a half of the amplitude-frequency
characteristic of the forced oscillations of a harmonic

approaches the
2
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oscillator without dissipation, while the increase in mass
is absolute [6].

The most common instruments for the accurate
measurement of the energy spectrum of constant and
pulsed beams of charged particles are magnetic
spectrometers. This method is based on the
dependence of the radius of the cyclotron orbit on the
kinetic energy of the particle. The equality of the Lorentz
force and the centrifugal force when the particle moves
around the circumference in a homogeneous magnetic
field leads to the equation:

VB = == 3)

r

where q is the particle charge, v is its velocity, B is the
magnetic field induction,
r is the radius of the cyclotron orbit, m =
J1-v2 /2, m, = rest mass,
c is the speed of light.

From the known q, r, B, we can calculate the
kinetic energy of a particle:

mo /

q232r2

— 2
W= mecr

+1-1} 4)

In modern spectrometers, an approximate
relation is used to estimate the kinetic energy of
ultrarelativistic charged particles in a magnetic field
when gBr >> m,c? [9].

W = gBr 5)

where q is the particle charge,
B is the induction of a homogeneous magnetic field,
ris the radius of a circle described by a particle.

It is seen from expression (5) that the kinetic
energy of a charged particle in a magnetic spectrometer
is directly proportional to the charge value, which in
classical electrodynamics does not depend on the
velocity of the particle and the radius of the cyclotron
orbit.

Thus, the reliability of the conclusions about the
complete elimination of relativistic protons from the total
flux of secondary electrons and positrons in the
PAMELA magnetic spectrometer is doubtful. The tracks
of relativistic protons in the magnetic field of the
PAMELA spectrometer will be close to the positron
tracks and, therefore, starting from 5 GeV, the PAMELA
experimenters observe the growth of secondary positron
fluxes (more precisely, protons and positrons). This can
also be confirmed by the fact that the positron spectrum
becomes more rigid with increasing energy, while the
secondary electron spectrum varies little.

[11. DATA ANALYSIS

Secondary electrons and positrons are
generated in the cosmic medium by relativistic protons
and cosmic radiation. It was established that the
generation of secondary particles increases with



increasing altitude [1, p.224]. The obtained results are
difficult to explain in the framework of the model of
inelastic interactions of protons of a radiation belt with a
residual atmosphere. It is necessary to expand the
framework of the model and, in addition to the residual
atmosphere, include dark matter entering into i,
interacting with cosmic radiation and relativistic protons
of the radiation belt. Moreover, there is also a
mechanism for generating secondary electrons and
positrons-this is resonance [10, 11].

1) Generation of secondary particles has two
characteristic features [1, p.223]:
The energy spectrum of these particles is very “soft”
with a sharp drop above 100 MeV, which can be
explained by the resonance mechanism of particle
generation.

2) Positrons predominate in the secondary particle
flux. The ratio of positron fluxes to electron fluxes
(Np / Ne) reaches 5, at a primary radiation energy

Np/Ne IJ

Pl

b -
5m
] =

e

electron+ positron

W=30GeV. In addition, the generation of secondary
particles from relativistic protons of the Earth's
radiation belt is almost 100 times higher than that
from of cosmic radiation.

a) Prevalence of positrons in secondary electron and
positron fluxes

‘Recent measurements of electron-positron
ratios in PAMELA, FERMI and AMS experiments have
shown that it increases with energy growth starting from
5 GeV, which contradicts the standard model of
generation and distribution of cosmic rays” [2, pp.173-
174].

On the one hand, the predominance of
positrons may indicate a more effective capture of
electrons by the cosmic medium and the presence of a
source of primary positrons, but on the other hand, the
red branch in Fig. 1 may indicate that, at energies above
W = 5 GeV, relativistic protons in a PAMELA magnetic
spectrometer are summed up with secondary positrons.

positron+proton

electron

cosmic medium

N

background y
€ 1MeV 19 100

1GeV 10

L] L] L] b ,
100 1TeV W(ev)

Fig. 1. Graph of secondary electrons and positrons from the data of PAMELA, FERMI and AMS

b) Resonance effect of generation of secondary
electron and positron fluxes

Figure 2 shows the relative growth curves of the
secondary electron and positron fluxes in the cosmic
medium, beginning with the cosmic-ray energy W= 1
MeV and ending with the energy W = 200 GeV. They
allow us to conclude that the process of production of
electrons and positrons in a cosmic medium is resonant
[5, 10]. The maximum of the total flux of electrons and
positrons at the photon energy Wp =20 GeV
corresponds to the natural frequency of the structural
element of the cosmic medium (physical vacuum) v, =
4.6911 « 102* Hz obtained by professor A.V. Rykov
based on the parameters of the structural element of the
cosmic medium (physical vacuum), including the
charge of the dipole, as well as its electromagnetic
parameters p, (magnetic permeability) and &, (dielectric

constant) as early as 2000. [5]. According to Rykov, with
the size of the structural element of the cosmic medium
dipole r = 1.3988 * 107" m, the ultimate deformation
(destruction boundary) dr = 1.0207 107" m. is related
by the relation  dr = ar, where a = 0.0072975 is the
fine  structure  constant. Destruction  boundary
corresponds to the external photon energy W = 1 MeV
(the initial boundary of the photoelectric effect in the
physical vacuum. The photon frequency vi =
2.4891-102° Hz). The deformation in physical vacuum is
less than dr should be of an electroelastic character,
and at higher values, deformation leads to the
destruction of the dipole and to the creation of an
electron-positron pair. Today this fact has been
confirmed experimentally. The resonant maximum of the
total spectrum of electrons and positrons at an external
radiation energy Wp= 20 GeV was detected by Yu.V.
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Galaktionov during its accurate measurements in the
detector AMS experiment at the International Space
Station [3, Fig. 16]. Thus, Yu.V. Galaktion managed to

N/Nb A\

electron + positron

prove experimentally the presence of dark matter in the
near-Earth environment.

positron + proton

cosmic medium

background

. N
L] L] L] L] L] ,
1 MeVv 10 100 1Gev 10 100 1Tev Wiew)

Figure 2: Graph of resonance curves of generation of secondary electrons and positrons

The summation of relativistic protons, starting at
W = 5 GeV, with secondary positrons in the PAMELA
magnetic spectrometer (the red branch of Figure 2)
distorts the results of the experiments and masks the
resonant maximum of the generation of secondary
electron and positron fluxes relative to their background
values (N / Nb). A similar graph is presented in Ref. [ 3
p. 56, Fig.16 (the result of measuring the total spectrum
of electrons and positrons)].

Analysis of the resonance curves shown in Fig.
2 and Fig 16 [3] allows to determine the photon
frequency corresponding to the natural frequency of the
structural element of the space medium (dark matter)
and its wavelength. The frequency corresponding to the
resonance energy of the photon (v) and the natural

frequency of the structural element of the cosmic
medium (dark matter) is defined as the frequency of the
Schrodinger and de Broglie wave functions (for
resonance, they describe the same probability density
for finding the particle at any point in space):

v=W/hor o=W/h and A=2nC/0® (6)

where W - the photon energy
h - Planck constant h = 6.6260 - 1073* J / Hz
h=h/(@n) h=10546 103*J/Hz
¢ - the speed of light ¢ = 299792458 m /s

Thus, it is possible to determine the natural
frequency of the structural element of the cosmic
medium (dark matter ) and wavelength:

W;=20GeV =33107%J, v, =47 10 Hz, o =282 10®Hz, A, =6.39° 107" m

[V. CONCLUSION

Experiments PAMELA, FERMI and AMS give the
researcher a unique opportunity to simultaneously
measure secondary electron and positron fluxes, which
is extremely important for the development of a standard
model for the generation and distribution of cosmic rays.
Direct experimental determination of the resonance
dependence of birth N elementary particle pairs of
frequency v is almost completely silenced by modern
physics. Following the deceptive logic of the modern
theory, this dependence is drawn as a monotonically
increasing curve. The same processes should be
observed in accelerators and colliders [8]. An
experimental confirmation of this is the appearance of a

© 2017 Global Journals Inc. (US)

flow of backward electrons with a "soft" energy spectrum
in multi-wave Cherenkov generators, with the primary-
electron energy W = 2 MeV [12]. The resonant nature of
the secondary electrons and positrons under the
influence of external radiation is a fundamental process
of the universe is birth in the space environment
divergent flows or drains and sources. The instability of
the physical vacuum in external fields is a purely
quantum phenomenon. In [13], details of exact
numerical, as well as asymptotic calculations of the
vacuum instability effect in the presence of the so-called
peak electric field are given. In  quantum
electrodynamics  (QED), this phenomenon is
characterized by the production of electron-positron
pairs from a physical vacuum. Experiments allow us to



state that cosmic medium can act as a support medium
for engines EmDrive. Here is the conclusion of NASA
researchers, obtained by studying the mechanism
motion of the microwave Roger Shawyer engine
EmDrive in a vacuum: “The quantum physical vacuum a
dynamic medium and could potentially be modeled at
the microscopic scale as an electron-positron plasma. If
the vacuum is indeed mutable and degradable as was
explored, then it might be possible to do / extract work
on / from the vacuum, and thereby be possible to push
off of the quantum vacuum and preserve the laws of
conservation of energy and conservation of momentum”
[14]. A new theory of intergalactic plasma is born at the
junction of the three directions of physics: elementary
particle physics, quantum electrodynamics (QED) and
astrophysics, and it is necessary to unite the efforts of
scientists engaged in the study of the of mechanism of
formation of electron-positron pairs in a physical
vacuum when exposed to cosmic radiation, relativistic
particles or electric field.
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e  Two Column with Equal Column with of 3.38 and Gaping of .2

e  First Character must be three lines Drop capped.
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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
¢  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

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

e If 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.

®  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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