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Atom, Universe and the Fundamental
Interactions

U. V. S. Seshavatharam * & Prof. S. Lakshminarayana®

Abstract - In the universe, if the critical density is re= (3132 /s7G)
and the characteristic Hubble radius is Rg = (¢/Hg), mass of

the cosmic Hubble volume is My = Qé—HO . There exists a

charged heavy massive elementary particle M5 in such a
way that, inverse of the fine structure ratio is equal to the
natural logarithm of the sum of number of positively and
negatively charged My in the Hubble volume. Surprisingly it is
noticed that, M, mass is close to Avogadro number times the
rest mass of electron. Finally it can be suggested that My
plays a very interesting role in particle and nuclear physics.
Keywords . Atom, Avogadro number, Hubble radius,
Hubble volurme, Hubble mass, Machs principle, Planck
mass, Coulomb mass, Fine structure ratio, the 4
fundamental interactions and SUSY.

I.  MACH'S PRINCIPLE - HUBBLE VOLUME -
HUBBLE MASS

n theoretical physics, particularly in discussions of

gravitation theories, Mach's principle [1-6] is the name

given by Einstein to an interesting hypothesis often
credited to the physicist and philosopher Ernst Mach.
The idea is that the local motion of a rotating reference
frame is determined by the large scale distribution of
matter. There are a number of rival formulations of the
principle. A very general statement of Mach’s principle is
‘local physical laws are determined by the large-scale
structure of the universe'. This concept was a guiding
factor in Einstein’s development of the general theory of
relativity. Einstein realized that the overall distribution of
matter would determine the metric tensor, which tells the
observer which frame is rotationally stationary. Note that
till today quantitatively Mach's principle was not
implemented successfully in cosmic and nuclear

physics. With reference to the Hubble radius Ry = HLO ,

3 . .
Hubble mass can be expressed as M,=557-Considering

the Mach's principle and the Hubble mass, in this paper
an attempt is made to understand the origin of the
cosmic and strong interaction physical parameters. In
modern cosmology, the shape of the universe is at. In
between the closed space and at space, there is one
compromise. That is ‘Hubble volume’. Note that Hubble

volume is only a theoretical and spherical expanding
volume and is virtual. From Hubble volume one can
estimate the Hubble mass. By coupling the Hubble
mass with the Mach's principle, one can understand the
origin of cosmic and atomic physical parameters.

a) To unify the atom and the universe

The subject of unification is very interesting and
very complicated [7-18]. By implementing the Avogadro
number NV as a scaling factor in unification program, one
can probe the constructional secrets of elementary
particles. The Planck's quantum theory of light,
thermodynamics of stars, black holes and cosmology
totally depends upon the famous Boltzmann constant &
which in turn depends on the Avogadro number [19].
From this it can be suggested that, Avogadro number is
more fundamental and characteristic than the
Boltzmann constant and indirectly plays a crucial role in
the formulation of the quantum theory of radiation. In this
connection it is noticed that, ‘molar electron mass’ plays
a very interesting role in nuclear and particle physics.

b) Key concepts in unification
Concept-1

In the expanding cosmic Hubble volume,
characteristic cosmic Hubble mass is the product of the
cosmic critical density and the Hubble volume. If the
critical density is . (3H3/87G) and characteristic Hubble

radius is Ro = (¢/Hp), mass of the cosmic Hubble volume

IS
C3

Mo = 5em (1

Concept-2

There exists a charged heavy massive
elementary particle My in such a way that, inverse of the
fine structure ratio is equal to the natural logarithm of the
sum of number of positively and negatively charged MX
in the Hubble volume. If the number of positively

charged (My)" is (%) and the number of negatively
charged (M) is also (%) then

1 My My, 2 My 2
Bl PO (s il -V} [N i @)
o n<MX+MX> H<MX>

From experiments 1/« =137.0359997 and from the current observations [20,21,22], magnitude of the Hubble

constant is, Hy 2 70.47}3 Km/sec/Mpc. Thus
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)

If N=6:022141793 x 10®® is the Avogadro
number and 12, is the rest mass of electron, surprisingly
it is noticed that, NV.m, = 5.485799098 x 107 Kg and this
is close to the above estimation of A/, Thus it can be
suggested that,

Mx

Me

~

N

= (4)

In this way, Avogadro number can be coupled
with the cosmic, atomic and particle physics. Then with
reference to (V.m,), the obtained cosmic Hubble mass
is M,= 8957532458 x 10 Kg and thus the obtained

. 3
Hubble’s constant is H, = 3T = 69.54 Km/sec/Mpe. Note

that large dimensionless constants and compound
physical constants reflects an intrinsic property of nature
[23,24]. Whether to consider them or discard them
depends on the physical interpretations, logics,
experiments, observations and our choice of scientific
interest. In most of the critical cases, ‘time’ only will
decide the issue. The mystery can be resolved only with
further  research, analysis, discussions  and
encouragement.
Concept-3

For any observable charged particle, there
exists 2 kinds of masses and their mass ratio is
295.0606339. Let this number be represented by X
First kind of mass seems to be the ‘gravitational or
observed’ mass and the second kind of mass seems to
be the ‘electromagnetic’ mass. Ratio of gravitational and
electromagnetic mass ratio is Xz This number is
obtained in the following way. In the Planck scale,
similar to the Planck mass, with reference to the
elementary charge, a new mass unit can be constructed
in the following way.

62
Mo =4/ =~ 1.859210775 x 107 °K 5
© 47T€0G X & ( )

e2ct
o &~ 1.042941 x 10'¥GeV

Il

6)

2
Mcc 471'50
Here ‘e’ is the elementary charge. How to
interpret this mass unit? Is it a primordial massive
charged particle? If 2 such oppositely charged particles
annihilates, a large amount of energy can be released.
Considering so many such pairs annihilation hot big
bang or inflation can be understood. This may be the
root cause of cosmic energy reservoir. Such pairs may
be the chief constituents of black holes. In certain time
interval with a well defined quantum rules they annihilate
and release a large amount of energy in the form of y
photons. In the Hubble volume, with its pair annihilation,
origin of the CMBR can be understood. Thus

Mx

295. >~ X
Mo 95.0606338 E

(7)

© 2012 Global Journals Inc. (US)

ES
o

-2Mj = (5.32 to 5.53) x 1077 ©)

Clearly speaking, gravitational and
electromagnetic force ratio of Myis X2.
M dmegGM?
X o [ITOTEX & 995, 0606338 ®)
MC e?

It can be interpreted that, if 5.486 x 107 Kg is
the observable or gravitational mass of Mx, then M¢ is
the electromagnetic mass of M.

()

With reference to the electron rest mass,

(5)
Concept-4
The key conceptual link that connects the
gravitational and non-gravitational forces is the
classical force limit

Mx

~ 47reoGM)2( ~
Mo ) -

5 (Xp)?

©)

(&

2
2 (&

Mx e
B 4regGm2

M.

~

(10)

4

F(j%(c

e (11)

) =~ 1.21026 x 10*

It can be considered as the upper limit of the

string tension. In its inverse form it appears in Einstein's
theory of gravitation as 8:45’. It has multiple applications
in Black hole physics and Planck scale physics [25]. It
has to be measured either from the experiments or from

the cosmic and astronomical observations.

Concept-5

Ratio of ‘classical force limit = £/ and ‘weak
force magnitude = Fy; ’ is N 7 where N is a large
number close to the Avogadro number.

2 ~, upper limit of classical force

nuclear weak force magnitude

o~

Feo
Fw

(12)

Thus the proposed weak force magnitude is Fy =2 NCT;

=~ 3.33715 x 10~*newton and can be considered as the
characteristic nuclear weak string tension. It can be
measured in the particle accelerators.

Concept-6
In modified quark SUSY [26], if @,is the mass of
quark fermion and @, is the mass of quark boson, then

M~y o 22627062 (13)

mp
and (1 - ) Qy represents the effective fermion mass.
The number ¥ can be fitted with the following empirical
relation w2 n (1 +sin20yy) =1 where sin @y, is very close
to the weak mixing angle. With this idea super symmetry



can be observed in the strong interactions [26] and can
also be observed in the electroweak interactions [27-
29].

Concept-7
Product of X, and sin 8y is close to inverse of
the fine structure ratio.

1
== Xpsinfy (14)

thus

sinfy = (Xpa) ' 220.464433353 (15)

b) Scattering distance between electron and the nucleus

[I. THE CHARACTERISTIC NUCLEAR RADII

a) The characteristic nuclear charge radius
If Hy=69.54 Km/sec/Mpc, Rs IS the characteristic
radius of nucleus, it is noticed that,
C

2
~ mp ~ —15
= — _ = 1.2 1
RS <Mx) Ho 368 > 10 (16)

where mp is the proton rest mass. This can be
compared with characteristic radius of the nucleus and
the strong interaction range [30].

If Rsg=1.21to 1. 22 fm is the minimum scattering distance between electron and the nucleus, it is noticed that,

2
Rg = he - ( 2) : nge =~ 1.21565 x 1019
G (M) Gm? c

Here M, is the molar electron mass. Here it is
very interesting to consider the role of the Schwarzschild
radius of the “electron mass'. Thus the two macroscopic
physical constants V and G can be expressed in the
following way.

2h?
N = 18
GngS ( )
2h?
G= (Mx)?meRs (19)

In this way, either the Avogadro number or the
gravitational constant can be obtained. Combining the
relations (16) and (17) and if Hy = 69.54 Km/sec/Mpc,
it is noticed that,

he

- 2~0.991415
Gmp/ Mome

(20)

Surprisingly this ratio is close to unity! How to
interpret this ratio? From this relation it can be
suggested that, along with the cosmic variable, H, in
the atomic and nuclear physics, there exists one
variable. In the physics history, it was suggested that,
gravitational constant and the speed of light were
cosmic variables. In our published paper [31] and
accepted paper [32] it was assumed that, the reduced

(7)

Planck's constant, the Bohr radius, the fine structure
ratio were cosmic variables. In our another accepted
paper [33] it was assumed that, proton mass and the
proton radius were cosmic variables [33]. Any how this
is a very sensitive case and has to be discussed in
depth. But it is clear that, on the cosmological time
scale, there exists one variable physical quantity in the
presently believed atomic and nuclear physical
constants. ‘Rate of change’ in its magnitude may be a
measure of the present cosmic acceleration. Thus
independent of the cosmic red shift and CMBR
observations, from the atomic and nuclear physics,
cosmic acceleration can be verified.

a) To it the radius of proton
Let R, be the radius of proton. It is noticed that,

62 2G (Mx)
. =~ (0.90566 f
\/ dregGm2 c? m

This obtained magnitude can be compared with
the rms charge radius of the proton [34]. With different
experimental methods its magnitude varies from
0.84184(67) fm to 0.895(18) fm. Here also it is very
interesting to consider the role of the Schwarzschild
radius of the ‘molar electron mass’. This type of
coincidence can not be ignored in the unification
scheme.

I

Ry

(21)

[1I. MAGNETIC MOMENTS OF THE NUCLEON

1.1f (aXp)~" 2 sin 6y, magnetic moment of electron can be expressed as

(22)

1 2
e = 3 sin Oy - ec - Héhr;m >~ 0.274 x 1072 J/tesla

2. It can be suggested that electron's magnetic moment is due to the nuclear weak force. Similarly magnetic
moment of proton is due to the nuclear strong force and is close to

© 2012 Global Journals Inc. (US)
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1

e2

~ Zgin b - ec -
pp = 5 sinby -ec IneoFs (23)
where Ry =2 1.21565 fm and Fg & “‘SW 2 156.115 newton is the strong force magnitude. Thus
0
1
tp =2 5 sin @y - ec- Rg 2 1.356 x 10725 J /tesla (24)

3. If proton and neutron are the the two quantum states of the nucleon, by considering the radius of proton R,

magnetic moment of neutron can be fitted as

1
Ly =2 3 sinfy - ec- R, =2 9.782 x 10727 J /tesla (25)

[V. BASIC IDEAS IN ‘MODIFIED’ QUARK SUPER
SYMMETRY

Till today there is no reason for the question:
why there exists 6 individual quarks? Till today no
experiment reported a free fractional charge quark.
Authors humble opinion is nuclear charge (either
positive or negative) constitutes 6 different flavours and
each flavour holds certain mass. Charged flavour can
be called as a quark. It is neither a fermion nor a boson.
A fermion is a container for different charges, a charge
is a container for different flavours and each flavour is a
container for certain matter. If charged matter rests in a
fermionic container it is a fermion and if charged matter
rests in a bosonic container it is a boson. The
fundamental questions to be answered are : what is a
charge? why and how opposite charges attracts each
other? why and how there exists a fermion? and why
and how there exists a boson? Here interesting thing is
that if 6 flavours are existing with 6 different masses then
a single charge can have one or two or more flavours
simultaneously. Since charge is a common property,
mass of the multiple flavour charge seems to be the
geometric mean of the mass of each flavour. If charge
with flavour is called as a quark then charge with multi
flavours can be called as a hybrid quark. Hybrid quark
generates a multi flavour baryon. It is a property of the
strong interaction space - time - charge. This is just like
different tastes or different smells of matter. Important
consequence of this idea is that- for generating a baryon
there is no need to couple 3 fractional charge quarks.

1. There exists nature friendly integral charge quark
fermions.

2. For every integral charge quark fermion there
exists a corresponding integral charge quark
boson. Quark fermion and quark boson mass
ratio is close to 2.2627.

3. There exists integral charged massive quark
fermigluons and integral charged massive quark
boso-gluons. (Fermi-gluon means massive gluons
having fermion behaviour and boso-gluon means
massive gluons having boson behaviour. Quark

© 2012 Global Journals Inc. (US)

femi-gluon can be called as the ‘quark baryon’
and quark boso-gluon can be called as ‘quark
meson’).

Quark fermi-gluon or quark baryon masses can

be expressed as Qpc? 20.2314 {Mf{fx Qf}§c2 and
Quark boso-gluon or quark meson masses can
be expressed as Q,,¢?220.2314 [M]%begb]%c? where
@, and @, are the rest masses of quark fermion
and quark boson respectively and My, and My,
are the Higgs charged fermion and Higgs
charged boson respectively.

Qer = Qr—Qy =(1-1) Qy acts as the effective
quark fermion. Effective quark baryon mass can

be expressed as Qpc?= 0.2314|:]V1%If><@ef:| 2 These

effective quark baryons play a vital role in fitting
the unstable baryon masses. Quark meson
masses play a vital role in fitting the unstable
Meson masses.

Characteristic nuclear fermion is 938.272 MeV

and its corresponding nuclear boson is 238.272

>~ 414.67 MeV. This boson couples with the light
quark bosons or light quark mesons and
generates neutral ground states. Thus it is the
mother of presently believed strange mesons like
493, 548, 1020 MeV and 783, 890 MeV etc.

Charged ground state baryon rest energy is

1

(QE1 QE2 )%020r (QE1 Q2E2)§020r (QE1 QmQE3)*c® Where
Qr, Qrey and @y, represents any three effective
quark baryons. ‘Integral charge light quark
bosons’ in one or two numbers couples with the
ground or excited effective quark baryons and
generates doublets and triplets. This is just like
‘absorption of photons by the electron’

Rest energy of nucleon is close to (égi%F)CQEQALO.

F

02 MeVand nucleon rest energy difference is close

2ru i 2 2Us Dy
to (m,,—m,)c*=sin HW'(U‘erDf

) %221.29623 MeV.

Only oppositely charged quark mesons couples
together to form a neutral meson. No two quark
fermions couples together to form a meson.



Neutral ground state meson rest energy is close
to (Quy + Qi) & Where Qy,, and Q) represents
any two quark mesons.

Fine rotational levels of any ground state energy
m. can be expressed as, ifn=123...,and I =
n(n+1), (mc?), = [I]%mggc2 and (ch)I/Z%J [é]imw c?
Super fine rotational levels can be obtained as

(mc?) [I]ﬁ mgc? and (mc?)

10.

~

= o (4] me?

1
/2= 5] mac?.
a) To fit the muon and tau rest masses
Using XE charged muon and tau masses [35]

were fitted in the following way.

2 n 3
mc? & 3 [ai + (n*Xp) ai} ’ (26)
e2FW
If Ew =
w 47eg

myc? = [X]?; + (nQXE)n \/JV}

where n =0,1,2.

If it is true that weak decay is due to weak
nuclear force, then (ﬁ)% =~y can be considered as the
characteristic weak force magnitude. Please refer the
published papers for the mystery of electro weak
bosons and the Higgs boson [26,27]. Please see table-

1.

b) To correlate the electron, muon, proton and the
charged pion rest masses
From the above table-1, if m,c* 22 105. 95 MeV,
surprisingly it is noticed that,
1

2 ~ .
MpC = ( M Me

—me) 2938.290 MeV  (29)

Based on the proposed SUSY, it is also noticed that
1

(mec®)™ = & - /i, = 139.34 MeV (30)
These two obtained mass units can be

compared with the proton and the charged pion rest
masses respectively. In a unified scheme these
interesting observations can not be ignored.

c) Nucleons, up & down quarks and the strong
coupling constant
It our earlier published papers [26,27] it was
also defined that

2
mqC Xpa

o~

€

o (31)

where m, is the up quark rest mass and m, is
the down quark rest mass respectively. In our earlier
papers, suggested up quark mass is 4.4 MeV and down

~

=X,

n | Obt. Lep. energy (MeV) | Exp. Lep. energy (MeV)

0 Defined 0.510998910(13)
1 105.951 105.6583668(38)
2 1777.384 1776.99(29)

Table 7 : Fitting of charged lepton rest masses.

where a. and a, are the coulombic and
asymmetric energy coefficients of the semi empirical
mass formula and n = 0, 1, 2. This is an approximate
relation. Qualitatively this expression is connected with 3
decay. Accuracy can be improved with the following
relation.

mec?

>~ 1.731843735 x 1073

(@7)

Wl

Ew (28)

quark mass is 9.476 MeV. With these magnitudes it is
noticed that,
(mp —myp) 2 =1n (

(32)

mMey, My 2
Y] - mec
Me

Here lhs =1.2933 MeV and rhs= 1.2963 MeV. It
is also noticed that

With reference to the strong coupling constant
a - it is also noticed that [19],

G (Mx)*

=~ 12.60271
he

MMy \ 1
)_2 33)

Me

1 1
<a + a) Vaimg ¢ = 940 MeV (34)
2
Vmuma ¢y (L1 (35)
(mp, —my) 2 a ag
d) To fit the strong coupling constant
The strong coupling constant o, is a

fundamental parameter of the Standard Model. It plays a
more central role in the QCD analysis of parton densities
in the moment space. QCD does not predict the actual
value of o, however it definitely predicts the functional
form of energy dependence a, The value of a,, at given
energy or momentum transfer scale, must be obtained
from experiment. Determining a, at a specific energy
scale is therefore a fundamental measurement, to be
compared with measurements of the electromagnetic
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coupling a, of the elementary electric charge, or of the
gravitational constant. Considering perturbative QCD
calculations from threshold corrections, its recent
obtained value at N°LO [36] is as =2 0.1139 4 0.0020. At

1 47T€0G (Mx)2
2 he

Thus Xg = 8.914239916.

simply,

S

1 ~ Xg > In (Xjva) =

lower side o, = 0.1139—0.002 = 0.1119 and at higher side

0.11394+0.002 = 0.1159. It can be fitted or defined in the
following way.

iy G Ox)° (36)

1

0.112180063 (37)

This proposed value numerically can be compared with the current estimates of the a,, It is true that the
proposed definition is conceptually not matching with the current definitions of the strong coupling constant. But the
proposed definition considers all the fundamental gravitational and non-gravitational physical constants in a unified
manner. This proposal can be given a chance. With this magnitude it is noticed that

2 ~

myc” =

2~
mpc_(

Where (5 - a%) VMg ¢ 22 942.393 MeV.

V. INTEGRAL CHARGE QUARK FERMIONS AND
THEIR SUSY BOSONS

In the previous papers authors suggested that
up, strange and bottom quarks are in geometric series.
Similarly down, charm and top quarks are in another
geometric series. Obtained quark fermion masses can
be compared with the current estimates. Up and down
fermion masses can be given as

=~ 4.4 MeV

where X j; & 1/ 4meeGMx)” & 995 0606338 and a

is the fine structure ratio.

(40)

uf02 ~ e XE 2

dic? = aXp xupc? =9.4755 MeV (41)

Here, m.c’= rest energy of electron, a = fine

structure ratio, X, = proposed lepton mass generator. It
is very interesting to note that

Down fermion mass d 1
~ ~ ~

OZXE:

(42)

Up fermion mass  uy sin Oy

© 2012 Global Journals Inc. (US)

1 1 w [ 2my,
( + ) o ¢ (mm) 2 = 030.6 MV
a oy mq \ My + Mg

2
— = 938.30 MeV
) i ¢ [ (2 ) e

(38)

2my,myg

(39)

In this way sin @, can be related with up and
down quark mass ratio. Proposed USB geometric ratio
is

aXp+117

~ laX = 34.66294 43
o= |axe L] S snomm w6

If DCT series is the second generation series,
its geometric ratio is

aXg+1 2

=~ [2aX ~ 138.651754
9p [Oz EaXE_1:| 38.65175 (44)

Quark | Qf (MeV) | @Q»(MeV)
Up 4.401 1.945
Down 9.4755 4.188
Strange 152.5427 67.416
Charm 1313.796 580.63
Bottom 5287.579 2336.839
Top 182160.18 | 80505.46

Table 2 : Fitting of quark fermion and quark boson

masses.




90 o

And

DCT geometric ratio

=~ 4.

gu  USB geometric ratio

Quark boson mass = @y =

Please see the following table-2 for the obtained
quark ‘fermion’ and ‘boson’ masses. The observed
baryon and meson charge-mass spectrum can be
generated from these mass units. Strange quark boson
pair generates the neutral pion of rest energy 134.83
MeV. Obtained top quark boson rest energy is 80505
MeV and is very close to the observed W boson rest
energy 80.450+0.058 GeV and 80.392+0.039 GeV.
Please refer M. Yao et al [35] recommended PDG data.
Really this is a great coincidence and support for the
proposed new idea of “fermion-boson” unification
scheme. This strongly supports super symmetry with
small modifications.

a) Beta decay, Higg's charged fermion and its boson

Quark fermion mass _, Qy
v v

It is well established that in Beta decay electron
is instantaneously created from neutron and this nuclear
weak force is mediated by Wand Zbosons. If 1 boson
is really the SUSY partner of top quark then the role of
W boson in weak decay seems to be nothing. Its role is
taken up by the newly proposed Higgs charged boson
of rest energy close to 45.6 GeV. Its rest energy is equal
to half the rest energy of neutral Z boson. Semi
empirically it is noticed that

mecz ~ \I/MHb

= (47)
FwRo

Me

Here, M, is the rest mass of charged Higgs boson and W A4y, is its fermionic form. ¥ is a unified SUSY
fermion and boson mass ratio =2.2627. m, is the rest mass of electron, R, is nuclear characteristic charge radius.

Mass of W My, or M, can be expressed as

and

Here accuracy depends on Rg. From relation (17) it was noticed that

G (Mx)®

1
Mpe? = = .
HfC 2 ( he

A

b) Rest energy of the neutral Z boson
From above estimation, neutral Z boson rest

energy can be given as
+

ch2 = (MH},Cz) + (]\4}-[},62)¥ ~ QMHb62

2 91152.293 MeV (53)

This obtained value can be compared with the
experimental rest energy of Z boson = 91187.621 MeV.
Please refer M. Yao et al recommended PDG data [35].

Mpgpc® 1 (G (Mx

mec? > 2 18
FWRS e ( )
2L (me )
¥ \ FiwRg e (49)
G (Mx)* me.Rs (50)
2
2
) -mec? 22 103125.417 MeV (61)
2\
» ) -mec® 2 45576.1467 MeV (52)

¢) Recently discovered boson of rest energy 126 GeV
Close to the predicted rest energy of Higgs
boson, recently a new boson of rest energy 124 to 160
GeV was reported. Surprising thing is that its existence
is not matching with the current theoretical predictions.
In this critical situation, with the help of strong nuclear
gravity and modified super symmetry concepts, authors
made an attempt to understand the origin of this new
boson[27]. In our previous paper [26] it was suggested
that: W boson is the super symmetric boson of the top
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quark fermion and the charged Higgs boson pair
generates the neutralized Z boson. It is noticed that
Higgs charged boson and top quark boson couples
together to form a new neutral boson of rest energy
126.0 GeV. This is a very interesting observation. Like Z
boson it can decay into 2 charged particles.

(Mpe®)™ + (mwe®)T 221260 GeV.  (54)

VI.  QUARK BARYON AND QUARK MESON
MASSES WITH Susy H1GG's CHARGED
PARTICLE

In our earlier published paper it it was assumed
that [26], if @ris the quark baryon rest mass

Qr? = [M2;- Q)% & (55)
If @y is the quark effective baryon rest mass,
Quc® = [ME; - Qef] 5 2 (56)
If @,/is the quark meson rest mass,
Quc® = [Mg, - Qb}% c? (57)

where Mg e? =2 11460 MeV and its bosonic
form Meapc? = MGTJ‘ng 5066 MeV. With reference to the

newly proposed Higgs charged fermion and boson,
above relations can be expressed as

Wl

Qrc® = [Mf - Qy]° ¢ (58)

Qec* =a M- Quf]® & (59)

O = o (M2, - Q]F (60)

here x& — ' ~023143232  (61)
whnere XiQa(XE—i—l)i .

Please see table-3 for the quark baryon rest
energies and see table-4 for the quark meson rest
energies.

a) Rest energy of the nucleon

From table-3 it is noticed that, nucleon mass is
very close to the harmonic mean of the up baryon and
down baryon masses.

2 (’U,FCQ) (dFCQ)

(i T = 91006 Mev

(62)

© 2012 Global Journals Inc. (US)

where upc® = 834.04 MeV and dpc? =2 1076.97 MeV. |t
is also noticed that,

2 2) (dsc?
(M, — my) & 2 sin? Oy M = 1.2964 MeV
: (ug +dy)c

(63)
where m, and m, are the rest masses of proton
and neutron respectively.

To riT THE SEMI EMPIRICAL MASS
FORMULA ENERGY COEFFICIENTS

VIL.

The semi-empirical mass formula (SEMF) is
used to approximate the mass and various other
properties of an atomic nucleus [37, 38]. As the name
suggests, it is based partly on theory and partly on
empirical measurements. The theory is based on the
liquid drop model proposed by George Gamow and
was first formulated in 1935 by German physicist Carl
Friedrich von Weizscker. Based on the ‘least squares
fit’, volume energy coefficient is a, = 15:78 MeV, surface
energy coefficient is as = 18:34 MeV, coulombic energy
coefficient is a, = 0:71 MeV, asymmetric energy
coefficient is a, = 23.21 MeV and pairing energy
coefficient is a, = 12 MeV. The semi empirical mass
formula is

Z(Z-1)

BE =2 Aa,—A3as— e Ae— 1

(A—22)? 1
Ga® T
(64)

ap

In a unified approach it is noticed that, the
energy coefficients are having strong inter-relation with
the proton rest mass and the ‘mole electron mass’. The

interesting observations can be expressed in the
following way.
a) The coulombic energy coefficient
It can be defined as [39],
a2 o ag- mp02 >~ (.7681 MeV (85)

Ratio of the coulombic energy coefficient and
the proton rest energy is close to the product of the fine
structure ratio and the strong coupling constant.

b) The surface and volume energy coefficients
Surface energy coefficient can be defined as

G (Mx)*
he

a,~19.36 Mev  (66)



Table 3 : Fitting of quark baryon and quark effeective Table 4 . Fitting of quark boson and quark meson rest

baryon rest energies. energies.
Quark | Q;(MeV) |Qr(MeV)|Q.r(MeV)|Qe(MeV) Quark | Q,(MeV) | Qu(MeV)
Up 4.401 834.04 2.456 686.66 Up 1.945 368.6
Down 9.4755 1076.97 5.2878 886.67 Down 4.188 475.98
Strange| 152.5427 2719.35 85.127 2238.84 Strange 67.416 1201.81
Charm | 1313.796 5574.13 733.165 4589.18 Charm 580.63 2463.48
Bottom| 5287.579 8866.53 2950.74 7299.81 Bottom 2336.839 3918.55
Top [182160.18| 28850.43 | 101654.72 | 23752.56 Top 80505.46 12750.41

Table 5 : SEMF binding energy with the proposed energy coefficients

Z A | (BE)c in MeV | (BE)y, in MeV | %Error
26 | 56 492.60 492.254 -0.0713
28 | 62 547.08 545.259 -0.335
34 | 84 728.29 727.341 -0.131
50 | 118 1007.46 1004.950 -0.250
60 | 142 1183.64 1185.145 0.127
79 | 197 1554.82 1559.40 0.293
82 | 208 1625.22 1636.44 0.686
92 | 238 1803.12 1801.693 -0.0795
Volume energy coefficient can be defined as 1
5 ap = 3 (ay + as) =2 11.88 MeV (71)
gy JEQLO™ 698 Mev (67)
v V2he ¢ ’ Thus, ay + as = a, + ap = 35.64 MeV
Thus, % >~ 91 (68) In table-5 considering the magic numbers,
v within the range of (Z = 26;A = 56) to (Z = 92;A =
c) The asymrmelry and pairing energy coefficients 238) nuclear binding energy is calculated and compared
Asymmetry energy coefficient can be defined as with the measured binding energy [40]. Column-3
9 represents the calculated binding energy and column-4
aq = = (ay, + ag) = 23.76 MeV (69) represents the measured binding energy. If this
3 procedure is found to be true and valid then with a
Pairing energy coefficient is close to suitable fitting procedure qualitatively and quantitatively
1 magnitudes of the proposed SEMF binding energy
ap = 3 (ay + as) = 11.88 MeV (70)  coefficients can be refined.

d) Proton-nucleon stability
It is noticed that

ASE1+2Z(“C>2ﬂ1+2Z _fe 70
2Z as) G (Mx)? (72)

where A, is the stable mass number of Z, This is a direct relation. Assuming the proton number Z in
general, for all atoms, lower stability can be fitted directly with the following relation [37].

2
1+27 (“)
as
If 7 — 21, A, = 44.78: it Z = 29, A, = 63.20: if Z — 47, A, = 107.91; if Z = 53, A, = 123.68; if Z = 60,
A, 2 142.66; if Z = 79, A, = 197.29: if Z = 83, A, = 209.37; if Z = 92, A, = 237.29;

A, ~227 ~27 + 7% % 0.0063 (73)
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Stable super heavy elements can be predicted with this relation. In between Z = 30 to Z = 60 obtained A, is
lower compared to the actual A, It is noticed that, upper stability in light and medium atoms upto Z = 56 can be

fitted with the following relation.

As =227

From this relation for Z = 56, obtained upper A,
= 137.7. Note that, for Z = 56, actual stable A,=137 =
1 _where a is the fine structure ratio. This seems to be a
nice and interesting coincidence. In between 0.0063 and
0.0082, for light and medium atoms upto Z = 56 or A, =
137, mean stability can be fitted with the following
relation.

A, 227 + 72 %0.0072 (75)

Surprisingly it is noticed that, in this relation,
0.0072 = a = 0.0073. Thus upto Z = 56 or A, =137,

mean stability can be expressed as
As~ 27 + (Z%a) (76)

e) Nuclear binding energy with 2 terms and only one
energy constant

Nuclear binding energy can be fitted with 2

Please see the following data.

a 2 a 2
1+2Z<<C) +< - ))
Qg Qq + ap

~97 + 72 % 0.0082

(74)

terms or 4 factors with a.=0.7681 MeV as the single
energy constant [41,42]. First term can be expressed as

T2 (f)(A+Dh[(A+ 1) Xsla.  (77)

where f =14 22 <20 and X5 =8.91424 s

the strong coupling constant. Second term can be
expressed as

Z=2& A=4, BE=2893 MeV; Z=10 & A = 20, B.E = 160.44 MeV;
Z=26& A =056, BE=482.06 MeV; Z= 50 & A = 118, B.E = 1007.35 MeV;
Z="T79& A =197, BE= 1563.72 MeV; Z= 82 & A = 208, B.E = 1634.76 MeV,

Z=92 & A =238, B.E= 1805.15 MeV;

Above 2 terms can be put into 4 factors as

2Z

B.E = [2_14} (f) (A+1)In[(A+1) Xg] a.

With this relation,

A%+ (f.2%)
I = T c (78)
Close to the stable mass number A,,
BE=T —T, (79)
(80)

Z=2&A=4,BE=29.07 MeV; Z =10 & A = 20; B.E = 160.98 MeV;
7 =26 & A =56, B.E = 484.56 MeV; Z = 50 & A = 118; B.E = 973.32 MeV;
Z=79& A =197, BE = 1542.1 MeV; Z = 82 & A = 208; B.E = 1587.52 MeV;

Z=92& A =238, B.E = 1764.8 MeV;,

These relations can be can be considered for
further research and analysis positively.

VIII. CONCLUSIONS

Searching, collecting, sorting and compiling the
cosmic code is an essential part of unification. In this
attempt the above proposed observations and concepts
can be given a chance. Further research and analysis in
this new direction and the experimental data may reveal
the facts.

© 2012 Global Journals Inc. (US)
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Design, Analysis and Performance Study of a
Hybrid PV-Diesel- Wind System for a Village
Gopal Nagar in Comilla

M.M Hoque®, |.K.A Bhuiyan °, Rajib Ahmed®, A.A .Farooque ® & S.K Aditya®

Abstract - In this report, a hybrid power system has been
designed considering photovoltaic, wind turbine generator and
diesel generator. HOMER software has been used for
analyzing the performance of the system. Different
performance analysis like feasibility, sensitivity, cost, and
sustainability has been done. Environmental and economic
analysis is used to discuss the sustainability of a hybrid power
system. Primary ac loads for 24 hours, solar resource and
wind resource inputs for a year are used. Analysis reveals that
the hybrid system with photovoltaic, diesel generator, wind
turbine give better performance in terms of cost and sensitivity.
Keywords : Hybrid Power Systern, Renewable energy,
Sustainability, HOMER, Photovoltaic.

I. INTRODUCTION

" nergy is the basic requirement of modern life-
=== style. As a developing country, Bangladesh has
= DEEN encountering difficulties in supplying energy
to maintain its large population & economic growth. The
current demand for energy exceeds the available
resources. Now, it is the time to think alternative energy
source. Therefore, Renewable Energy can be alternative
to the fossil fuel. Renewable Energy is clean, green, free,
pollution less, endless energy source [1].

From current Energy scenario of Bangladesh,
total power generation 4500MW, demand 6000 MW and
shortage 1500 MW. The resources of total power
generation are Gas (81.43%), Furnace Oil (5.43%), Coal
(4.77%), Hydro (4.39%), Diesel (4.08%) [2,10].

Majority of rural households in Bangladesh are
deprived of steady electricity supply from national grid.
Based on national energy policy at least 15% of the
energy mix should be based on renewable energy with
in 2025. For this the development an isolated systems is
needed in the remote areas with the utilization of local
energy resources such as Micro, Hydro, Wind, PV etc
through stand alone Hybrid system.

Bangladesh is situated between 20°34' and
26°38' north latitudes and 88°01' and 92°41' east
longitudes with nearly 162 million people living on
144,000 km? land area. Gopal Nagar is a village which is
geographically situated in Comilla Zilla, Chittagong

Author o« o p @ ¥ . Dept of Applied Physics, Electronics &
Communication Engineering, University of Dhaka, Dhaka-1000,
Bangladesh. E-mails . mohammad.hoque64@grmail.com,
mithu_apece.du@yahoo.com, rajib.ahmed.apece@gmail.com,
dipub174@gmail.com, aditya@univahaka.edu

Division, Bangladesh, Asia and its geographical co-
ordinate is 23°40'0" North, 91°0'0" East, is a suitable
place for designing stand-alone hybrid power system
because this is not possible to establish grid connected
system in this rural area. For ensuring steady and
continuous electricity generations, a hybrid power
system (HPS) including more than one renewable
energy elements is introduced. In this paper,
environmental and economic analyses are used to
discuss the sustainability of a hybrid power system. An
investigation is made on small-scale operations of
100kWh per day HPS as a stand- alone power
generation system consisting of solar (photovoltaic) and
wind energy [3-8].

1. HysriD POWER SYSTEM

Hybrid power system combine two or more
modes of electricity generation together, usually using
renewable technologies such as Solar Photovoltaic (PV)
& Wind turbines. Hybrid systems provide a high level of
energy security through the mix of generation methods
and often will incorporate a storage system (battery &
fuel cell) or small fossil fueled generator to ensure
maximum supply reliability & security. Wind turbines &
Solar panels are the most well known of the renewable
energy devices used in hybrid power systems. Village
hybrid power system can range in size from small
household systems (100Wh/day) to ones supplying a
whole area (10MWh/day ).Village scale hybrid power
system can be distinguished into two Micro grids and
Mini  grids The components of Micro-Grid (100
kWh/day ) power system are wind, PV, Batteries and
conventional generator which provide DC power .Mini-
Grid power systems (700 kWh/day) uses the same
components ,just more of them and larger to provide AC
power .The various combinations of hybrid system are
PV-Wind, PV-Fuel cell, PV-Wind —Fuel cell, PV-Wind-
Battery etc. Hybrid system provide certain advantages
over a single resource like lower energy cost ,high
reliability, low maintenance, flexibility, longer equipment
life and utility grade potential [4-8].
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Figure 2.7  General block diagram of a Hybrid Power
System

I1I.  SIMULATION SETUP

We used HOMER (Hybrid Optimization for
Electric Renewables) software for modeling Hybrid PV-
Diesel-Wind System for a Village Gopal Nagar in
Comilla. This program allows for flexible renewable
energy hybrid system design using a library of
components that can be inserted into the system,
including a diverse set of electricity generators, energy
storage, and load options. HOMER models off-grid and
grid-connected power systems, comprising wind, solar,
hydro, biomass and conventional power sources.
Renewable as well as conventional power generating
technologies can be modeled through HOMER. This
model can analyze standalone PV-wind-fuel cell system.
The DC power produced from PV arrays and the fuel cell
is converted into AC power and then fed to the AC Bus.
The AC power generated from the wind turbines is
directly fed to the AC Bus. Excess power goes to the
Battery bank and is utilized by the fuel cell in case of
lack of generated power from Wind or PV sources. The
system architecture simulated in HOMER is shown in
figure [3.1] [9]
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~ |
& P
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Generator 1 Generic 10k
-
Corrverter [ I.:—E.Il
E attery
A oCc
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Figure 3.7 - Hybrid System Architecture
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The equipments that we used in our simulator
are wind turbine (1kW), PV array (1kW),diesel generator
(15kW), battery (72 ah) and converter (12kW) .The
simulation parameters are used as project lifetime (15
years), Wind resource(Comilla Bangladesh) and Solar
resource (Comilla Bangladesh ), daily noise to the load
(15%), hourly noise to the load (20%), WTG life time
(15years), Solar PV life time (20 years), Battery floating
life time (4 years) ,Converter life time (15 years) Diesel
generator life time (15,000 hours), Diesel price at site (42
taka/liter) and Reduced Carbon/GHG emission.

Figure 3.2 shows the primary ac load inputs for
the month of January in 2011 with annual average load
of 85.0 kWh/d, annual peak load 8.18 kW and load
factor 0.433.

Load Profile

5

5

%]

Demand [ kWF)
ra

24

Figure 3.2 . Primary ac load inputs for the month of
January in 2011 (Gopal Nagar, Comilla)
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Figure 3.3 Solar Insolation Data for a Year

Solar insolation data is presented in figure 3.3.
Clearness index is low in Sep-Dec at Gopal Nagar due
to frequent cloudy and foggy data. Average annual solar
insolation is only 3.5 kW/m? /day.

The cost curve which the indication of capital
cost and replacement cost is shown in figure 3.4 for
Generator (A1), Converter (A2), Wind Turbine (A3) and
Battery inputs (A4).

One year wind speed data is presented in figure
3.5(B1). It shows wind speed is low in Cartwright. Annual
average wind speed is only 5.02m/s. Wind speed
histogram follow the bell shape distribution fit is shown
in figure 3.4. Moreover, wind speed profile for each
month of year 2011 is shown in figure 3.5(B2).Wind
resource is much lower than our initial expectation.

The “optimal system” determined by HOMER
depends on the input assumptions. Key assumptions
for the price of different components of Hybrid system
are summarized in the table1 bellow:
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Figure 3.3 - Wind Resource Inputs (A1) and Wind Speed Profile in 2011 (Gopal Nagar, Comilla)

Table 7 Cost of Different Equipments for the Hybrid System

(2}

Parameter Capital Cost{taka) | Replacement(talka) O & Mtaka)
Generator 25000 BDT/'EW 20000 BDT/KW 0.7 BDT/hr
PV module 300,000 BDT/KW 250,000 BDT/KW 500 BDT/vear
Wind Turbine 130,000 BDT/EW 100,000 BDT/ KW 500 BDT/vear
Converter 27.000 BDT/KEW 22,000 BDT/EW 50 BDT/vear
Battery 7,000 BDT/'KWh 6,000 BDT/KWh 50 BDT/year
Dhesel 42/t
Others 20,000 BDT/KW
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IV.  RESULT ANALYSIS

We have analyzed the Hybrid Power System
with  HOMER software. Homer optimization results
indicate that the hybrid system capable of producing
lowest cost electricity should consists of one Generic 10
kKW wind turbine, one PV array,15 diesel generator, 32
Batteries and 6 bidirectional converter to link ac and dc
bus. Figure 4.1 shows the simulation result of HOMER.
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Figure 4.7 : Simulation Result from HOMER

Form the simulation we see the different values
of cost of energy (COE) for different combination of PV,
Wind, Generator, Converter and Battery. Finally, we can
infer that the lowest cost of energy (COE) is found from
the first combination (PV-Wind-Generator—Converter-
Battery). Initial cost of such a system would be about 35
lac and it will produce electricity (39396 kWh/yr) at a
cost of 58 taka per kWh. Therefore the total amount of
annual income is 2284968 taka (39396 *58) and
payback period is about 15 year. Such a system would
result in a renewable energy fraction of 30% using about
only 10840L/yr diesel and hence saving a huge amount
of it. Excess electricity is only about 3% in this case as
shown in Figure 4.2. Moreover the contribution of PV,
Wind, and Diesel on our proposed Hybrid system is
shown in Table1.
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Figure 4.2 Electricity Production (Yearly)
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Figure 4.3 : HOMER Optimization

From HOMER Optimization (Figure 4.3) we see
that the green part is much wider than red part for
primary load 80kWh/day with diesel price $.7/L. The
green part means the contribution of PV,Wind,Generator
and Battery on sensitivity for the hybrid system. On the
other hand, red part for PV, Generator and Battery.
Therefore we can infer that the system is more sensible.

V. FURTHER DEVELOPMENT

«  We have just simulated the Hybrid power system
but practical implementation is needed and
problems are encountered during implementation
should be overcome.

« Practically we don’t get sufficient energy from
photovoltaic, therefore further investigation should
be made for more efficient Hybrid system.

+» Detailed economic analysis of the hardware will
be carried out with respect to the capital cost and
the availability of the wind & solar resources.

« It is also suggested that energy conservation
measures should be taken in Gopal Nogor and
the possibility of electricity generation using local
wood should also be studied.

VI. CONCLUSION

The result obtained through HOMER simulation
is considered as promising. The excess load is only 5%
and there is no capacity shortage and unmet load is
also fractional which is assumed to be zero. Moreover,
the payback period of the system is about 15 years. This
are excellent findings. The environmental friendly nature
of the hybrid system can also be depicted from the
annual emission of the system. However, as the
consideration of the equipments was done optimistically
for the desired house load , further detailed economic
analysis is required for practical implementation .
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Refraction as a Function of Molecular
Gravitation: Fresh Insights into the Nature of
Space, Mass and Energy and a New Possibility
in the Creation of Metamaterials

H M Mwangasha

Abstract - The paper begins by stating and illustrating what it
claims as a new discovery, namely, that the refractive index of
a substance is a function of the gravitational field set up by its
molecules.  An interpretation of the discovery leads to
revolutionary insights on the nature of refraction and the
relationship  linking space, mass and energy. A
nanotechnology based on this discovery is suggested.

[. [NTRODUCTION

0 many respected scientists today the force of
gravity remains basically the force with significance

only in the world of macroscopic phenomena. This
paper challenges the perception by demonstrating
significant microscopic effects of gravity at the atomic
and molecular level. But the greatest challenge of this
work to our cherished scientific worldview concerns (a)
the nature and explanation of refraction, (b) the
relationship between mass and space and (c) the
relationship between energy and volume.

Despite  centuries of  serious scientific
investigation what we have today as scientific
explanation of refraction in material mediums is no more
than a hodgepodge of learned but conflicting opinions.
However, a shaky consensus is building along the line
of thought which seeks to explain refraction in terms of
interactions between incoming energy and the energy
systems of the particles constituting the medium. Some
have viewed this interaction as atomic absorption of a
particular wavelength followed by the emission of a
shorter wavelength with the same frequency; others see
it as the interaction between incoming photons and the
phonons in the medium producing a number of waves
whose overall wavelength is shorter than, while its
frequency remains the same as, that of the incident
wave; a few others see it differently.

The bending of light in the vicinity of a massive
body, on the other hand, is explained as resulting from a
completely different phenomenon, namely, the curvature
of space-time.

Al these explanations become entirely
untenable in view of the relationship, presented in this
paper, between refraction and gravitation. According to
this study, the effect of the gravitational field on length is
the explanation for both refraction in material media and
the bending of light by massive bodies.

In a radical departure from the current view of
mass as that which causes space-time curvature this
paper is a firm statement that there can be no space
without mass. Space (which turns out to be no more
than the cosmic gravitational field) is getting more and
more depleted as more and more of the cosmic mass
gets converted into energy; and this depletion of space,
according to this paper, must manifest itself as the
expansion of the universe - an expansion which takes
place not as our universe conquers more and more of a
supposed extra-cosmos space but as every piece of
matter in it expands through length dilation in a
weakening cosmic gravitational field. In a weakened
cosmic gravitational field the distance between the earth
and some distant galaxy increases (as we expect from
the length dilation prediction of General Relativity) and
this increase of distance between the earth and distant
galaxies is what observers on earth see as receding
galaxies.

Further, this work asserts that volume is the
property of energy and that without energy the mass of
the whole universe would occupy zero volume (such
would be an ideal or perfect cosmic black hole);.atoms
have volumes depending on the quantity of energy each
has. The validity of this assertion is brought out by
demonstrating (a) how volume changes in atomic
bonding can be used to calculate bond energies of the
atoms and (b) how the density of a substance can be
calculated from its molecular weight and the sum of the
Van de Waal volumes of the atoms constituting the
molecule.

II.  REFRACTION AND MOLECULAR
GRAVITATION

It all began with my own observation that the
refractive index of a medium, n, is directly proportional
to the gravitational field set up by its molecules, i.e., n =
kGm/r? ,where k has the value of 1.30 x 10 6, G is the
gravitational constant, m and r are the mass and the
radius of the medium’s molecule. Thus for water, whose
molecular radius is 139 pm." at 25 C, n = 1.3x 10 "® x
6.67x 10 " x 18 x 1.66 x 10 %" / (139 x 10 ®* = 1.34
(cf. 1.33), using wavelength 581 nm. Similarly, for
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carbon disulfide, with a molecular radius of 258 pm
(computed from carbon-sulfur bond length of 155 pm ©
and covalent radii for carbon and sulfur as 77 pm and
102 pm respectively) © and atomic weights for C and S
being 12 and 32, n = 1.3 x 10 ® x 6.67 x 10 " x 76 x
1.66x 10 % /(258 x 10 22 = 1.64 (cf. 1.63)®

Diamond is made up units each of which
consists of five atoms (four covalently bonded to a
central one) all packed in a geometry which yields a
sphere of radius 191 pm. This gives n = 1.3 x 10 ® x
6.67x10 " x60x 1.66 x 10 % / (191 x 10 32 = 2.37 (cf.
2.41)%, (Deviations from the expected values, in
brackets, are insignificant given the approximations in
atomic radius tables)

More examples could be given.

IT1. [NTERPRETATION

My interpretation of this observation led to the
following conclusions:

a) Refraction through materal mediums (e.g. water or
glass) and the bending of star light by a massive
boady are caused by the same phenomenon,
namely, gravitational length contraction

Refraction in a medium of refractive index n
occurs because in the gravitational field of the medium
the wavelength of the radiation being observed
contracts from |, in vacuum to ly/ n in the medium, the
frequency does not change because the observer and
the clock are in n = 1. Thus for this observer the velocity
becomes fxly/n=c/n. But if observer and clock were in
the medium (were it possible for the observer to be in
the intermolecular spaces of a glass slab, for instance)
the frequency would increase to nf, due to gravitational
time dilation; and the velocity of the radiation (for the

observer in the medium) would be nf; x ly/n = f; x |, = C.

In other words, the velocity of an electromagnetic wave

is the same for all observers as long as the observer is

in the refracting medium.

b) There is a relationshijp between the volume of an
atom or a molecule and the enerqy in that atorm or
molecule

The observation that n = kGm/r? suggests that
the circumference of the molecule, rather than any point
inside it, is the crucial region for refraction; and the
observation that, in general, n decreases with rising
temperature suggests (in the light of n = kGm/r?) that
molecules (as we shall in deed show below) actually
expand on absorbing energy. These two observations
lead us to postulate that the volume of an atom or
molecule is equal to the energy in it; in deed, | have
been able to establish that the volume of a hydrogen
atom represents electromagnetic energy at the rate of

5.15 x 10 % J/pm?3 Thus when two hydrogen atoms are

brought together to form a covalent bond their radii

shrink from 120pm. to 37pm i.e. a total volume decrease

© 2012 Global Journals Inc. (US)

of 2x4pi/3(120°% — 37°) representing energy release equal
to 2 x 4pi/3 (120° — 37°) x 5.15 x 10=% x 6.02 x 10® =
437 kJ/mol. Notice that this energy is, in fact, the H-H
bond energy®; notice, also, that this postulate is
validated as it explains the Hydrogen Morse Curve very
satisfactorily. In deed, the postulate affords us the
possibility of constructing many formulations for
important scientific quantitative analysis, e g.

(1) The covalent bond energy, BDE, between
two atoms of the same element Y is given by BDE = 2.6
X 10*(Y® — (N/2)%®) kd/mol. where Y, y, N and Z are ,
respectively, the vdw radius, covalent radius, nucleon
and atomic number of the element. Thus, the vdw and
covalent radii of carbon being 171 pm and 77 pm while
its N and Z are 12 and 6, the C-C bond energy comes to
350 kd/mol (cf. 348 kJ/mol.) ©, Similarly, for oxygen with
N, Z and vdw radius as 16, 8 and 152 pm, and taking its
covalent radius as 71.7 pm (rather than the more familiar
73 pm © for reasons to be given later), the O-O bond
energy works out to 146 kJ/mol. (cf. 148 kJ/mol.) @.
Deviations from the expected values (bracketed) are
insignificant for our illustrative purposes here. With minor
modifications, this formula can be used to determine the
bond energy between any two elements known to
Chemistry.

(2) What science has hitherto defined as the
density of a substance now turns out to be (for
covalently bonded molecular substances) the ratio of
molecular mass to the sum of Van de Waal radii of the
atoms constituting the molecule. Thus for water (H20
with vdw radius for H and O as 120 pm and 152 pm
respectively) we have, at 25C, density = 18 x 1.66 x 10
2 [ ((4pi/3 (2x120° + 152%) x 10%6) = 1021 kg /m® (cf.
1000 kg /m®) Similarly, for ethanol (C,HsOH), density =
46 x 1.66 x 10" / ((4pi/3 (2x 170° + 6 x 120° + 152%) x
10%)) = 767 kg /m® (cf. 789 kg /m® The slight but
significant deviations from expected values are mainly
due to intermolecular hydrogen bonding (in the case of
water) and molecular polarity in the case of ethanol.
Again, with minor modifications, this formula can be
extended to determine the density of any substance.

c) The gravitational field of the universe is not in space
but it is itself space

The fact that length contracts in a stronger,
while expanding in a weaker, gravitational field can tell
us a lot about the relationship between the gravitational
field and what science calls space. To see this, we must
answer the question. Why does length change in
different gravitational fields? The question is most
satisfactorily answered if we postulate that the
gravitational field is space which means that an object
entering a region of weaker gravitational field has to
expand in search of space; conversely, an object
entering a stronger gravitational field has to shrink since
it now encloses (what we describe below as) higher
density space. Let us explain: Consider a cube of side y



placed in a region of n =1. If the gravitational field is
increased to double n, each side of this cube will
contract to y/2 shrinking the volume to y%8 which means
we can now fit 8 cubes in the place of one just by
doubling the n. Thus a volume of y* in a region of n = 1
is equivalent to a volume of y%8 in a region of n = 2. In
other words, a region of higher gravitational field is more
spacious than a region of lower gravitational field.
Suppose, to give a further illustration, an atom is placed
alone in a universe as big as our own. If the gravitational
field in this universe is then decreased slowly towards
zero, the atom will continue to expand until it fills the
whole universe; at that point (when the field is only
slightly above zero) space in that universe has become
so little that a single atom will occupy the whole of it.
Notice the implied distinction between space and
volume. the amount of space enclosed by a particular
volume depends on the density, n, of that space.

We are now in a position to explain many
hitherto unsatisfactorily explained scientific
observations, e.g.

(1) Why a moving stick shrinks in length. Increasing the
velocity of the stick from O to v, relative to the
observer, increases the mass of each molecule in
the stick from myto my, (1-v%/c®)"2 (as we know from
General Relativity). But this increase in mass will
cause an increase in n from n, to ngy, (1-v3/c?"2 Now
we know, from the foregoing, that when n increases
by a certain factor, length will contract by the
reciprocal of that factor (e.g. when n is doubled,
length is halved); so the radius of each molecule in
the stick above, and therefore the length of the
whole stick as we shall show below, will contract by
the reciprocal of (1-v%/c?) 2. Thus the new length of
the stick I' is given by I' = I, (1-v?/c®"2. In other
words, the relativistic equation for length
contraction, and in deed for time dilation, is now
seen to be a corollary of the corresponding
equation for mass increase.

(2) Why the universe expands. Cosmic mass is
continually being lost through stellar mass-energy
conversions; this means that cosmic n is continually
falling due to this decrease in mass as well as due
to the fact that the energy released occupies more
and more of cosmic space. The decrease in cosmic
n means an expansion of the distance between an
observer on Earth and a star out there, hence the
observed Dopplar red shifts. This immediately leads
to a cosmogony: the primeval ‘atom’ was an
enormous perfect black hole and the Big Bang was
a sudden conversion of a chunk of this black hole
mass into energy.

d) The fabric of the universe /s made up of the
gravitational and the electromagnelic fields moving
at c relative to each other

From everything we have said so far, it is clear

that the formula n = kGm/r? can be generalized into n =
kE, where E is the gravitational field. Thus as E
approaches infinity, i.e. as we approach the black hole
situation, n approaches infinity. Notice that where the
velocity of light is infinitely low (as in a perfect black
hole), time also moves infinitely slowly just as it moves
infinitely fast where the velocity of light is infinitely high.
This tells us that time is no more than a consequence of
the fact of the relative motion between the gravitational
and the electromagnetic fields.

Since energy occupies space (space as
gravitational field), we expect that once a particular
region of the gravitational field is occupied by energy
that region should be at zero gravity. This is what we see
inside the atom or molecule: the region from the nucleus
to the circumference of the molecule, which is occupied
by molecular energy, has zero gravitational field. Notice
that it is across this zero gravitational field where we
expect gravitons to be flying past at ¢. This means that
we must distinguish between a field (gravitational or
electromagnetic) and the field’s quanta of propagation:
the field is, more or less, at rest relative to the observer
® but gravitons or photons are propagating at ¢ relative
to the observer.

Granted, then, that an atom (between the
nucleus and the circumference) is a quantity of
electromagnetic energy occupying (and so reducing to
zero) a particular region of the atomic gravitational field
let us turn to investigate what happens when (i) an
incoming photon strikes an atom (i) when an atom
enters a lower gravitational field and it is not allowed to
expand.

(i) When an incoming photon hits an atom, two
events are possible:

(1) If the photon is of a non-absorbable
wavelength it will pass through the molecule at infinite
velocity suffering refraction only in the intermolecular
gravitational field — infinite velocity because in that
region E is zero and so n = 0 and the velocity = infinity ,
i.e., on reaching a point on the atom’s circumference,
the photon instantaneously finds itself on the opposite
side of the circumference; and this is what we should
expect because, for the photon, there is no space (E =
0) inside the atom as this space has been occupied by
the atom’s energy .

(2)If the photon is absorbable, it gets absorbed
and because there is no space inside the atom or
molecule this absorbed photon must find space beyond
the already occupied region causing the molecule to
expand. If these absorbable photons come in such a
rapid succession as to make the molecule a net
absorber the molecule will expand as the temperature
rises. This leads us to underline, as we demonstrate, the
fact that (contrary to current scientific scholarly
consensus) thermal expansion of a substance Is

actually due to the thermal expansion of its constituent
molecules.
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Let us show this.

The average kinetic energy of a gaseous
molecule is TkT/2 (where f = degrees of freedom, T =
absolute temperature and k is the Boltzmann constant.
This energy (according to the energy / volume rate of
5.15x 1026, see above) represents molecular volume =
f KT/2 x 5.15x10% pm?. If this molecule now absorbs a
quantity of energy equal to the molecular specific heat
capacity, its temperature will rise to (T+1) and its
volume will increase to f k/2(T+1) x 5.15x102% pm?.
Therefore the coefficient of thermal cubic expansion B is
given by B=5.15x10%xfk/2(T+1-T) / fkT/2 x 5.15x10% =
1/T which is the expected value for any gas.

But we must now answer two very important
questions: (i) we know that kinetic energy of a molecule
is not the only energy the molecule has and this means
that the molecule’s kinetic volume (i.e. volume
representing its kinetic energy) is only a fraction of the
molecule’s total volume. If this is so then how can the
thermal coefficient of the molecule’s kinetic volume be
equal to the thermal coefficient of the molecule’s total
volume? (i) And how can the thermal coefficient of each
molecule be equal to the thermal coefficient of the bulk
sample constituted by the molecules?

To answer both questions we must bear in mind
the central thesis of this work, namely, the refractive
index is directly proportional to Gm/r®> where r is the
molecular radius. So, if the molecule expands, r
increases and n drops. If the n of each molecule in the
sample drops by the same amount, the n in the whole
intermolecular space will drop by this same amount.
Therefore the whole sample constituted by these
molecules will find itself in a region of decreased n with
the result that its volume increases. It can be shown
quantitatively that the thermal expansion coefficient of
kinetic volume is in deed equal to that of both the
volume of the whole molecule and the volume of the
whole bulk sample.

(i) When an atom enters a lower gravitational
field it should (as we saw above) expand; but if this
atom is not allowed to expand (as in our next illustration)
it will be forced to shed away some of its energy in
response to space decrease with the result that its
volume shrinks.

Let us illustrate this. When two H-atoms are
brought so close together that they touch each other let
us realize that af the point of fouch each of these atoms
enters a zero gravitational field region and so it should
begin to expand phenomenally but the bonding
between these atoms (which starts as soon as they
touch each other) prevents them from expanding; the
result is that each atom gives up so much energy that its
radius shrinks from 120 to 37 pm.

e) The idea of space-time curvature must be replaced
by that of space density

Mass does not curve space; rather mass (as

the source of gravitational field) engenders or creates
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space; and in this space length and time will expand or
contract depending on (a) the density, n, of this space
(which varies inversely proportionally with distance from
the centre of mass) and (b) the space density of the
region of the observer. This explains why the idea of
space-time curvature actually works as a model of
scientific explanation and analysis.

Once we recognize that space is the cosmic
gravitational field and that time is simply a consequence
of the fact of the relative motion between this field and
the electromagnetic one then we see immediately that
the quantity space density, with n as its measure, is best
suited to explain every physical phenomenon related to
the effects of gravitation. | believe we should be able to
show, in the light of everything said so far, that every
motion in our universe is ultimately one and the same
motion, namely, the relative motion between these two
cosmic fields: the gravitational and the electromagnetic.

[V.  APPLICATION

This link between the refractive index and
molecular gravitation is certainly going to find extensive
application in the whole enterprise of science and
technology. | am already trying to figure out how it might
be employed in the creation of Metamaterials.

V. NOTES

http:/www. chem 1.com/acad/sci/aboutwater.html

http:/commons.wikipedia.org/wiki/FileCarbon_dis
ulphide

http:/www.wikipedia.org/wiki/Atomic
elements

) http://www.science.uwaterloo ... bondl.html
) See (4) above.

) See (3) above
)

)

radii of

See (4) above
Observer and field at relative velocity << c
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Hubble Volume, Cosmic Variable Proton Mass
and the CMB Radiation Energy Density

U. V. S. Seshavatharam * & Prof. S. Lakshminarayana®

Abslract - It is noticed that, in the accelerating universe, proton
mass, proton size and the strong coupling constant are
cosmic variable constants. Independent of the cosmic red shift
and CMBR observations, cosmic acceleration can be verified
by measuring the ‘rate of decrease' in the proton mass.
Cosmic initial conditions can be addressed with the Planck

mass Mp=./hc¢/G and the coulomb mass M¢ =

/€2 [Ame,G. Based on the Mach's principle and the
3

characteristic Hubble mass of the present universe,Mo%ﬁ,
it is noticed that, in the Hubble volume, critical density,
observed matter density and the thermal energy density are in
geometric series and the geometric ratio is 1 + In (Mo/ MC) :
In this connection, it can be suggested that - in understanding
the basics of grand unification and cosmology, cosmic Hubble
volume can be given a chance.

Keywords . Hubble mass, Planck mass, Coulomb mass,
variable profon mass, variable proton size, variable
strong coupling constant, CMB radiation, cosmic critical
density, cosmic matter density, CMB thermal energy
density and Cosmic age.

I. INTRODUCTION

his is an extension of our work published in JGSFR
T[ﬂ. The central idea is - in the accelerating

universe, proton mass and size are variable
physical quantities. Even though this idea is not in-line
with the present physics concepts, it makes an attempt
to unify the fundamental interactions. In study of our
theoretical cosmology we generally consider galaxy as a
point. Only the space between any two galaxies is
increasing with time. It is generally accepted that, the
expansion of the universe is on the average {i.e., when
all matter is smeared uniformly, bound objects (as in
Kinetic Energy << Potential Energy) do not participate
in the expansion of the universe (negligible). Even
gravitationally bound system like our solar system, or
galaxies and even cluster of galaxies do not expand with
the universe. Electromagnetism (EM) is forty orders of
magnitude stronger, hence atoms which are EM bound
systems are not affected by the expansion of the
universe. There are cosmological scenarios called Big
Rip where the the expansion of the universe is so rapid
in the finite future (in fact, approaches infinite in finite
time) that it would eventually tear apart atoms. However,

Author o Honorary faculty, I-SERVE, Alakapuri, Hyderabad-35, AP,
India. E-mail : seshavatharam.uvs@grmail.com

Author o Dept. of Nuclear Physics, Andhra University, Visakhapatnam-
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current observations do not indicate that possibility.
Considering the unification program [2], in this paper an
attempt is made to understand the origin of the proton
mass, proton size, the strong coupling constant and the
CMB radiation.

Based on the big bang concepts- in the
expanding universe, rate of decrease in CMBR
temperature is a measure of the cosmic rate of
expansion. Modern standard cosmology is based on
two contradictory statements. They are - present CMBR
temperature is isotropic and the present universe is
accelerating. In particle physics also, till today laboratory
evidence for the existence of dark matter and dark
energy is very poor. Recent observations and thoughts
supports the existence of the cosmic axis of evil.
Independent of the cosmic red shift and CMBR
observations, cosmic acceleration can be verified by
measuring the "rate of decrease' in the proton mass.

Large dimensionless constants and compound
physical constants reflects an intrinsic property of nature
[2]. Whether to consider them or discard them depends
on the physical interpretations, logics, experiments,
observations and our choice of scientific interest. In
most of the critical cases, "time' only will decide the
issue. The mystery can be resolved only with further
research, analysis, discussions and encouragement. If
Me and Mp are the rest masses of electron and proton
respectively, it is noticed that,

he

—  ~0.99753 (1)
Mome

and the best value [4,5] of
Hy is 70.4%1% Km / sec / Mpc. Surprisingly this ratio is
close to unity! How to interpret this ratio? This relation
can be obtained semi empirically from the characteristic
nuclear charge radius and the characteristic Hubble
size! But it needs the knowledge of coupling ‘gravity',
"Avogadro number' and the “non-gravitational' atomic
forces which is right now not in the main stream
research. Interested readers may please refer [1,6].
Please note that, in the above relation along with the
variable Hubble constant, there exists one variable
atomic physical constant. Based on the above
coincidence, magnitude of the present Hubble's
constant [7] can be expressed as
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2
N Gmymec

Hy = 572 = 70.75 Km/sec/Mpc 2

In the physics history, it was suggested that,
gravitational constant and the speed of light were
cosmic variables. In our earlier paper it was assumed
that, reduced Planck's constant was a cosmic
variable[6]. In no way these ideas were fitting into the
existing concepts of physics. Another alternative idea is
- to assume that, proton mass is a cosmic variable. If so
one must explain the origin of proton size and the strong
coupling constant. In this paper an attempt is made to fit
these strong interaction properties.

a) Hubble volume - a compromise between closed
and at universe

In modern cosmology, the shape of the
universe is flat. In between the closed space and flat
space, there is one compromise. That is “Hubble
volume'. Note that Hubble volume is only a theoretical
and spherical expanding volume and is virtual. From
Hubble volume one can estimate the Hubble mass. By
coupling the Hubble mass with the Mach's principle, one
can understand the origin of cosmic physical
parameters.

b) Mach's principle - Hubble volume - Hubble mass

In theoretical physics, particularly in discussions
of gravitation theories, Mach's principle [8-12] is the
name given by Einstein to an interesting hypothesis
often credited to the physicist and philosopher Emst
Mach. The idea is that the local motion of a rotating
reference frame is determined by the large scale
distribution of matter. There are a number of rival
formulations of the principle. A very general statement of
Mach's principle is 'local physical laws are determined
by the large-scale structure of the universe'. This
concept was a guiding factor in Einstein's development
of the general theory of relativity. Einstein realized that
the overall distribution of matter would determine the
metric tensor, which tells the observer which frame is
rotationally stationary. Note that till today quantitatively
Mach's principle was not implemented successfully in
cosmic and nuclear physics. With reference to the
Hubble radius o = 77, Hubble mass can be expressed

as My = #;().Considering the Mach's principle and the
Hubble mass, in this paper an attempt is made to
understand the origin of the cosmic and strong

interaction physical parameters.

c) Hubble's law

Hubble's law is the name for the astronomical
observation in physical cosmology that the space-time
volume of the observable universe is expanding [7]. It is
considered the first observational basis for the
expanding space paradigm and today serves as one of
the pieces of evidence most often cited in support of the
Big Bang model.

© 2012 Global Journals Inc. (US)

The law is often expressed by the equation

v= H,D (3)

with A, the constant of proportionality (the
Hubble constant), D is the galaxy distance and v the
recession velocity of the galaxy. The Sl unit of HO is sec™
but it is most frequently quoted in Km/sec/Mpc. The
Hubble Key Project used the Hubble space telescope to
establish the most precise optical determination [3-5].
The most precise CMB radiation determinations by

WMAP for the seven year release in 2010 found 71.0 +
2.5 Km/s/Mpc. The most accurate value is 70.4 713 Kmy/

s/Mpc [5].

d) Hubble mass - The characteristic mass of the
present universe
The characteristic radius of the present universe is
Ro = — 221.307646 x 102 m
Hy

(4)
where H, = 70 .75 Km/sec/Mpc. Let the cosmic
closure density is,

3H?
881G

po = >~ 9.40 x 10727 Kg/m? (5)
The present volume of the universe in a

Euclidean sphere of radius (H%)) is equal to

4 3
vo =2 % (;(J) ~ 936611 x 108 m®  (6)

Thus the characteristic mass of the present
universe in a Euclidean sphere of radius (Hﬁ) is equal to

3

2~ 880434 x 10°2 K
2GH, x &

(7)

Mogpo"l)og

This may be called as the Hubble mass of the
present universe. Here one may ask the question: what
is the physical meaning of characteristic radius or
characteristic volume or characteristic density or
characteristic mass? Particle horizon, event horizon etc

are connected with the Hubble radius (H%) and are well

known. Its corresponding Hubble volume is %ﬂ(i)% The

Hy
oy . 2 . . .
critical density gfg; plays a key role in cosmic expansion.

When all these physical expressions play a critical or

crucial role in the cosmic structure, the mass unit ﬁ
will also play some crucial or interesting role in the
observable universe. In this paper, an attempt is made
to understand the applications of the Hubble mass in

the existing physical laws of atom and the universe.




[I. THE CouLOMB MASS IN THE PLANCK
SCALE
In the Planck scale, similar to the Planck mass,

with reference to the elementary charge, a new mass
unit can be constructed in the following way.

2
M= —5  ~1859211x10°Keg  (8)
47T€0G

e2ct
47T€0G

Mec? = >~ 1.042941 x 10" GeV ~ (9)

Here ‘e’ is the elementary charge and (c*/G) is
the classical limit of force. How to interpret this mass
unit? Is it a primordial massive charged particle? If 2
such oppositely charged particles annihilates, a large
amount of energy can be released. Considering so
many such pairs annihilation hot big bang or inflation
can be understood. This may be the root cause of
cosmic energy reservoir. Such pairs may be the chief
constituents of black holes. In certain time interval with a
well defined quantum rules they annihilate and release a
large amount of energy in the form of y photons. In the
expanding universe, with its pair annihilation, origin of
the CMBR can be understood.

It is widely accepted that charged leptons,
quarks, and baryons all these comes under matter or
mass carriers and photons and mesons comes under
force carriers. If so what about this new mass unit? Is it a
fermion? or is it a boson? or else is it represents a large
potential well in the primordial matter or mass
generation program? Is it the mother of magnetic
monopoles? Is it the mother of all charged particles? By
any suitable proportionality ratio or with a suitable scale
factor if one is able to bring down its mass to the
observed particles mass scale, very easily a grand
unified model can be developed. Clearly speaking e; ¢
and G play a vital role in fundamental physics. With
these 3 constants space-time curvature concepts at a
charged particle surface can be studied. Characteristic
‘Coulomb radius’ can be expressed as

(10)

2G M,
Re = =% = 2716354 x 107 m
C

a) To understand the Proton rest mass

Giving a primary and fundamental significance
[13] to the existence of m,, 3, , G & ¢ and considering
the Machian concept of the distance cosmic back
ground in the form of ‘cosmic Hubble mass’, mp can be
considered as the characteristic cosmic variable
physical quantity.

he ~ [me M?
G\/ Mome n MQ

o~

(11)

p
(mp)o M.

where Mp =/hc/G and (m,,), is the present mass of
the nucleon. Present proton-electron mass ratio is

() o, e (M) (12)
me  \ My Me
At the Planck scale, i.e. when Mo=~Mo=,/ 5=,
mass of proton is
he M?

~ ~ P

G\/MCme - \/MCme

(mp) p = 11510.2075 Kg (13)

This may be an imaginary mass of proton at the
Planck scale. Grand unified models assumes the
existence of heavy massive particles and magnetic
monoploes in the early universe. Based on this point,
the proposed idea can be given a chance. This mass
unit plays an interesting role in particle physics. Authors
are working in this new direction.

If this idea is true, this new planck scale nucleon
rest mass must play a critical role in understanding the
characteristics of the present proton- like present proton
size and the present strong coupling constant. In this

connection, an attempt is made in the following
subsections.
At any time t; it can be suggested that,
[(mp)p] ) % (1 4)
(mp)t MC

where M, is the cosmic Hubble mass at time
tand (m,), is the mass of proton at time t:

b) The present size of the proton
Let the Planck scale proton radius is

2G (mp)

S ~1.70953 x 1072 m (15)

(By)p =

(&
It is noticed that, at present proton radius is close to

L i R

P >~ 8755843 x 107 m
(16)
where (m, ), is the assumed proton mass at the

Planck scale and (m,)» is the present proton mass. This
obtained value can be compared with the experimental

rms charge radius of the present proton, 8.768(69)x10 5m
. 3/4 .
[13]. Volume ratio is [%] = 1.343583 x 10?3 and is
r/o
close to the Avogadro number

c) The present strong coupling constant

The strong coupling constant a, is a fundamental
parameter of the Standard Model. It plays a more central
role in the QCD analysis of parton densities in the
moment space. It is noticed that,
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(mp)p

a 1““[<mp>o

} = 8 4856582 (17)

And a, = 0.1178459. This can be compared with
experimental value [13].

To UNDERSTAND THE CMBR
TEMPERATURE

[11.

Pair particles creation and annihilation in ‘free
space’- is an interesting idea. In the expanding universe,
by considering the proposed charged M, and its pair
annihilation as a characteristic cosmic phenomena,
origin of the isotropic CMB radiation can be addressed.
Where the free space is occupied by a large massive
body, there the pair annihilation of A4, can not be seen
and this may be a reason for the observed anisotropy of
CMB. At any time ¢, it can be suggested that

Mo ,
M, ce

kpT, = (18)

where M, is the cosmic mass at time ¢ and 7is
the cosmic temperature at time ¢, Please note that, at
present

Mc 2Mec?

My kg

T = = 3.5175 “Kelvin (19)

Qualitatively and quantitatively this can be
compared with the present CMBR temperature 2.725°
Kelvin. It seems to be a direct consequence of the
Mach's principle. It means - at any time, the cosmic
mass or cosmic size play a critical role in the pair
annihilation energy of M, Initial temperature of the
universe can be expressed as

~ 2M062

>~ 942 x 10*' %Kelvin
kp

Te (20)

With reference to the present observed CMBR
temperature, considering the 3 dimensional average
thermal energy 2kgT,, above relation can be expressed

3 - [Mc 9
ikBTt = T 2MCC
Thus,
2
Ty = (3)

In this way, origin of the CMB radiation can be
studied. But it has to be discussed in depth. Please see

the following section. Now, initial temperature of the
universe can be expressed as

(21)

Mc 2Mcc?

=< P

7 =~ 9345 YKelvin

(22)
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2M002
kg

=~ 1.61 x 10! "Kelvin  (23)

2
T~ (2
== (3)
Cosmic CRITICAL DENSITY, MATTER
DENSITY AND THERMAL ENERGY DENSITY

[V.

It is noticed that, there exists a very simple
relation in between the cosmic critical density, matter
density and the thermal energy density. It can be
expressed in the following way. At any time t;

c m M,
(p‘> o <p> ~1+1n (t ) (24)
Pm /¢ PT /¢ Mc
-1
~ 4r( ¢ 3 ~ 3H? )
where pc = M, ?(ﬁ) = 5:&> Pmis the matter

density and Pr is the thermal energy density expressed
in gram/cm?® or Kg/m®. Considering the Planck-Coulomb
scale, at the beginning if

('OC> g(pm> ~ 1 (25)
pm)e  \pr)e
(e)e = (pm)c = (p1)c (26)
Thus at any time ¢,
pm = \/pe - pr (27)
(28)

M, \]7!
WLg 1 1 s c
g [ " n(-’%ﬂ g

M\ 72 AN
ez [ ()] xlren(GE)] e e

In this way, observed matter density and the
thermal energy density can be studied in a unified
manner. The observed CMB anisotropy can be related
with the inter galactic matter density uctuations.

a) Present matter density of the universe
At present if Hy = 70.75 Km/sec/Mpc,

o= [ ()] o,

=~ 6.573 x 107%? gram/cm® where (p.), = 9.4 x 10730
gram/cm?® and [1 +1In (ﬁ—g)} =~ 143.013. Based
on the average mass-to-light ratio for any galaxy [14]

(30)

(Pm)o = 1.5 x 107*2nhy gram/cm® (31)

where for any galaxy, (%‘j) =9 (Af—g) and the number

o~ Hy
ho = 100 Km/sec/Mpc

~ 70.75 ~v
= 1075 o (.7075



Note that elliptical galaxies probably comprise
about 60% of the galaxies in the universe and spiral
galaxies thought to make up about 20% percent of the
galaxies in the universe. AiImost 80% of the galaxies are
in the form of elliptical and spiral galaxies. For spiral
galaxies, nhglg%:l and for elliptical galaxies, nh,'=10
+2.For our galaxy inner part,nhglgﬁiQ.Thus the average
nhgy ! is very close to 8 to 9 and its corresponding matter
density is close to (6.0 to 6.76) x10% gram/cm? and can
be compared with the above proposed magnitude of
6.573 x 10* gram/cm?®

b) Present thermal enerqy density of the universe
At present if Hy =2 70.75 Km/sec/Mpc,

My \] 72 , (
(pr)g = [1 +In (0)] (pe)y =2 4.6x10* gram/cm?

Mc
(32)
and thus
M —2

(pre?) = [1 +In (M">] (pec?), = 4.131x1071 J /m?
¢ (33)

At present if
(prc?), = aT}y (34)

where a2 7.56576 x 10716 J/m3K* is the
radiation energy density constant, then the obtained
temperature is, T,=2.718 °Kelvin. This is accurately
fitting with the observed CMBR temperature, T, = 2.725
%Kelvin. Thus in this way, the present value of the
Hubble's constant and the present CMBR temperature
can be corelated with the following trial-error relation.

3 -
o (zem)] e

V.  PRESENT COsSMIC AGE

8rGaly
3c?

(35)

Cosmic age can be assumed as

. pec®\ (1 o Lal c (1
:<pTca>t<Ht) :{ - “(zammﬂ (H) (36)

Here note that, cosmic age is directly
proportional to the ratio of critical energy density and the
thermal energy density. In this way, this proposed
method differs from the current or standard model of

cosmology by the ratio (PCCZ) . Thus at any time ¢,
pTc” /g

2 3 2
PcC C
H, ~14m(—5
b Hy <pTc2>t [ + n<2GHtMC>} (37)

At present if H,=70.75 Km/sec/Mpc, present
cosmic age can be expressed as

(38)

c 2 1
o= [ ()] ()

i.e The present cosmic age is 8.92 x 10%' sec = 282.7
trillion years. With this large time - smooth cosmic
expansion, cosmic isotropy, super novae dimming and
magnetic monopole vanishing etc can be understood. In
Indian vedic cosmology, total age of the universe is 311
trillion years [15]. This is a striking and surprising
coincidence. It can be suggested that, modern
cosmology and Indian vedic cosmology can be studied
in a unified manner.

a) Time concept in Indian vedic cosmology

According to the Indian vedic science, the life
span of Lord Brahma, the creator of the universe, is 100
‘Brahma-Years’. One day or one night in the life of
Brahma is called a Kalpa or 4.32 billion years. Every
Kalpa creates 14 Manus one after the other, who in turn
manifest and regulate this world. Thus, there are
fourteen generations of Manu in each Kalpa. Each
Manus life (Manvantara) consists of 71 Chaturyugas
(quartets of Yugas or eras). Each Chaturyuga is
composed of four eras or Yugas: Satya, Treta, Dwapara
and Kali. The span of the Satya Yuga is 1,728,000
human years, Treta Yuga is 1,296,000 human years
long, the Dwapara Yuga 864,000 human years and the
Kali Yuga 432,000 human years. When Manu perishes at
the end of his life, Brahma creates the next Manu and
the cycle continues until all fourteen Manus and the
Universe perish by the end of Bramha's day. When
'night' falls, Brahma goes to sleep for a period of 4.32
billion years, which is a period of time equal one day (of
Brahma) and the lives of fourteen Manus. The next
'morning’, Brahma creates fourteen additional Manus in
sequence just as he has done on the previous ’day’.
The cycle goes on for 100 ’divine years’ at the end of
which Brahma perishes and is regenerated. Bramha's
entire life equals 311 trillion, 40 billion years. Once
Bramha dies there is an equal period of unmanifestation
for 311 trillion, 40 billion years, until the next Bramha is
created.

VI. CONCLUSIONS

The proposed relations are interesting and may
be useful in understanding the basics of grand
unification and cosmology. Further research, analysis,
observations and experiments in this new direction may
reveal the facts.
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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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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.

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.
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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.

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
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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.

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

Insertion a title at the foot of a page with the subsequent text on the next page
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®  Separating a table/chart or figure - impound each figure/table to a single page
®  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.

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
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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

As a outline 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:

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

Approach:

®  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.

®  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.

®  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
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principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:
®  Explain materials individually only if the study is so complex that it saves liberty this way.
®  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.
e |f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.

Methods:

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

Describe the method entirely

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

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

If well known procedures were used, account the procedure by name, possibly with reference, and that's all.

Approach:

® |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.

®  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.
e  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.

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.

®  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.
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® 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
®  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 If 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.
Try to 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?
®  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.

ADMINISTRATION RULES LISTED BEFORE
SUBMITTING YOUR RESEARCH PAPER TO GLOBAL JOURNALS INC. (US)

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.
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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.

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

XIX

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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