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Klein-Gordon Equation for a Particle in Brane 
Model

S.N. Andrianov α, R.A. Daishev σ & S.M. Kozyrev ρ

Abstract-  Brane model of universe is considered for a free 
particle. Conservation laws on the brane are obtained using 
the symmetry properties of the brane. Equation of motion is 
derived for a particle using variation principle from these 
conservation laws. This equation includes terms accounting 
the variation of brane radius. Its solution is obtained at some 
approximations. Dispersion relation for a particle and formula 
for variation of its speed at variation of brane curvature are 
derived. 

I. Introduction 

he Klein-Gordon equation describing motion of a 
scalar particle is known in quantum field theory 
that does not account the changes of space 

metrics and changes of particles behavior connected 
with it [1]. These changes can be accounted by 
Einstein’s equation. Wheeler - deWitt equation occupies 
the place of Einstein’s equation in quantum theory [2]. 
The approach of Wheeler - de Witt is applied to brane 
theory of Universe [3], [4] in papers [5, 6]. 

In present paper, we will derive starting from the 
symmetry properties of the brane [7, 8, 9] the equation 
of motion for a particle in the framework of brane model 
with the account of its radius variation in universal 
space. This equation has a form of Klein-Gordon 
equation in curved space [10] accounting the field of 
brane fluctuations and describes particle temporal 
behavior with Einstein’s or time dependent Wheeler - de 
Witt equation [11]. 

II. Energy Conservation Law 

Let’s consider our space as four dimensional 
hyper-surface that is the insertion in the space of higher 
dimension (Fig. 1). Then interval for a moving particle in 
normal Gauss coordinates can be written as                         
 
 

                                                                               
(2.1) 

 
where gi j is metric tensor dxi, dx j are differentials 

of coordinates (i, j = 0,1,2,3) on brane, dt is differential 
of universal time that is proportional to extra dimensional 
coordinate. Greek symbols will  denote  all  indexes (a = 
0,1,2,3,4). Then action can be written as 
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(2.2)
 

where m is mass of particle, c is speed of light, 
 
                                                                                 (2.3)

 
 
 
is Lagrangian, T is current value of universal time in 
multidimensional space (proportional to the brane 
radius). Let’s introduce the symmetry of configuration 
space as single parametric transformation group f (q      ,ε): 
                                   
                                                                                  (2.4) 
 
 
                                                                                  (2.5) 
 
conserving Lagrangian (2.3). According to Netter’s 
theorem, first integral 
 
                                                                                (2.6) 
 
 
where 
 
                                                                                    (2.7) 
 
 can be put in correspondence to each symmetry. Then

                    
                                                                                  (2.8)

 
 
or 

 
                                                                                (2.9) 

 
If the particle moves uniformly and rectilinearly 

on the background of Lorenz’s metrics than we can 
choose reference system where ·x 

(1)

 =·x 
(2)

 =·x(3)= 0 
and ·x(0)= c when brane is expanding with velocity c. 
Then Eq. (2.9) yields 

 
                                                                              (2.10) 
 
 

T 
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ds=
√

gi j dxidxj −c2dt2,

S= mc
∫ T

0
ds=

∫ T

0
Ldt,

L =
√

gi j (m
·
x

i
)(m

·
x

j
)−m2c2,

t → t + ε,xi → xi(t + ε),

f (qi ,ε) = xi(t + ε), f (qi ,0) = xi(t)

I =
∂L

∂
·
xi

hi ,

hi =
∂ f i

∂ε|ε=0
,

I =
1
L

gi j m
2 ·

x
j
{∂xi(t + ε)

∂(t + ε)
∂(t + ε)

∂ε
}|ε=0,

gi j m
·
x

i
m

·
x

j
= const,

gi j m
·
x

i
m

·
x

j
= m2c2.

The same equation can be derived in the 
framework of quantum mechanical treatment. The wave 
function of particle in quasi-classical approximation is



  
 
                                                                               

(2.11)

 

where a is slowly varying amplitude, S is action 
expressed by formulas (2.2),

 

(2.3). Let’s differentiate 
both sides of

 

expression (2.11) by T neglecting the 
dependence of amplitude on time

 
                                                                               

(2.12)

 
 

   
                                                                                (2.13)

 
 
 
 

 
III.

 
Klein-Gordon Equation

 
Expression (2.13) can be rewritten in the following form:

 
 
                                                                                  

(3.1)
 

 Let’s consider functional variation [1] of relation 
(3.1) in the vicinity of x. Complete variation of 
momentum vector

 
can be written as the sum of 

functional variation δp
 
of vector p

 
at the comparison of p0

 
of with p00

 
in the vicinity of

 
p
 
at the parallel transfer of 

momentum vector in universal space and ordinary 
variation d p. Then, it can be written

 
that

 
 

 

 
                                                                                                                                                                           

  

 

(3.2)

 
 
 

Where

 
 
                                                                              

 

(3.3)

 
 

And

 
 

                                                                               

(3.4)

 
 

 

is momentum vector at its parallel 
transfer in the universal space from point 

 

   
to point 

 

If trajectory of particle is geodetic 
one then according [1].

 
 

                                                                                   (3.5)

 
 
 

                                                                                 

 

(3.6)

 
 

where .   Rome   indexes 
numerate here coordinates of usual four-coordinate 
space and Greek

 

indexes numerate coordinates of 
universal five-coordinate space. It was assumed at 
formulation of (3.6) that 0.

 

Then, it can be written, omitting stroked index of 
momentum vector,

 
 
                                                                                   

(3.7)

 
 At the transform 

 
relation (3.1) is 

transforming accounting (3.7) to the following form:
 

 
 
                                                                                 (3.8)

 
 

Let’s pass in relation (3.8) to operators acting in 
Hilbert space of wave functions . We represent for 
this sake

 

the components of vector p as

 
 
 
                                                                             

 

  (3.9)

 
 

 

and rewrite relation (3.6) as

 
                                                                                   

(3.10)

 
 

assuming that 

 

is a covariant derivative 
because of brane curvature.

 

Let’s consider the first term in the left side of 
equation (3.8). For this purpose, we represent it in the 
form

                                             
                                                                            

 

  (3.11)

 
 
Using expression (3.9), we get

 
 

                  

 
                                                                              

(3.12)
 

 
Let’s use well known relation 
 
                                                                                (3.13) 
 
Then 
 

                                                                                (3.14) 
 

Changing indexes of summation, we get
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2

Ψ = ae
iS
~ ,

dΨ
dt

= a
i
~

e
iS
~

dS
dT

= i
c
~

√
gi j pi p j −m2c2Ψ,

gi j p
i p j = m2c2.

If evolution of particle in brane does not depend 
on brane radius then 0 anddΨ

dT = dS
dT =

pi p
j = m2c2.

4p = p′
(
x′
)
− p

(
x′′
)

= p′
(
x′
)
−

∼
p
(
x′
)
+

∼
p
(
x′
)
− p

(
x′′
)

= δp+dp,

δp = p′
(
x′
)
−

∼
p
(
x′
)

dp=
∼
p
(
x′
)
− p

(
x′′
)
,

∼
p (x′)

x′′ = x−δx
x′ = x+δx.

dpi =
∂pi

∂xk dxk = 0,

δpi =
∼
pk Γk

iαδxα,

δxα = 1
2(x′α − x′′α)

Γ4
iα =

p
(
x′
)

= p(x)+
1
2

δp.

x→ x’ ,

pi p
i +

1
2

(
piδpi +δpi p

i)+ 1
4

δpiδpi = m2c2.

pi =−i~
∂

∂xi ,

δpi =−i~
{

Γk
iαδxα

}
;k

,

ψ(x)

p̃k

pi p
i = pig

i j p j .

pi p
i =−~2

(
∂gi j

∂xi

∂
∂x j +gi j ∂2

∂xi∂x j

)

∂gi j

∂xk =−Γi
mkg

m j−Γ j
mkg

im.

pi p
i =−~2

(
gi j ∂2

∂xi∂x j −gm jΓi
mi

∂
∂x j −gimΓ j

mi
∂

∂xi

)
.



 
                                                                              (3.15)

 
 

Let’s consider second term in the left side of equation (3.2), rewriting it in the form 

 
 

                                                                               

(3.16)

 

Using formula (3.13), we get

 
 

                                                                                                                                                                   

  

  

 

(3.17)

 
 

Let’s write in its direct form the covariant derivative in the expression (3.10):

 

                                                                                                                                                                         
(3.18)
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)
A

  
2 0

13

pi p
i =−~2gi j

(
∂2

∂xi∂x j −Γk
ik

∂
∂x j −Γk

i j
∂

∂xk

)
.

piδpi = pig
i j δp j .

piδpi = gi j (piδp j)+ i~
(

gi j Γm
im +gimΓ j

im

)
δp j +gi j δp j pi .

δp j =−i~ Γk
jk +

∂Γk
jα

∂xk δxα−Γk
lkΓk

lαδxα +Γk
lkΓl

jαδxα

)
.)

We get from formula (3.18)

                                                                           (3.19)

It can be shown that 0 (see Appendix). Then

                                                                                (3.20)

Substituting expression (3.20) into formula (3.17), we get

                                                                                                                                                                                                                                                          (3.21)
And
                                                                                                                                                                          

(3.22)

Where δpl = 0 was assumed after taking the derivatives. From now up to the end of paper, we will denote by 
α only the extra dimensional coordinate.
Obviously,                                                                             

(3.23)

Using equations (3.8, 3.15, 3.21, 3.22, 3.23), we get

                                                                            (3.24)

where ψ is a wave function. Equation (3.24) can be rewritten as

                                                                                                                                                                           (3.25)

where Di,Dj are covariant derivatives and R is scalar curvature.

δp j =−i~
1
2

Γk
jk +Rjαδxα +

∂Γk
jk

∂xα δxα

)
,)

δpl =

δp j =−i~Riαδxα.

piδpi =−~2gi j
(

∂Rjα

∂xi δxα−Γl
i j Rlαδxα +Riαδxα ∂

∂x j −
1
2

Ri j

)

δpi p
i =−~2gi j Riαδxα ∂

∂x j

δpiδpi =−~2gi j RiαRjα′δxαδxα′

~2gi j ( ∂2

∂xi∂x j −Γk
i j

∂
∂xk + 1

2δxα
(

∂Rjα
∂xi −Γl

i j Rlα +2Riα
∂

∂xl

)
+

+1
4RiαRjα′δxαδxα′ − 1

4Ri j )ψ+m2c2ψ = 0

gi j
(

Di +
1
2

δxαRiα

)(
D j +

1
2

δxαRjα

)
ψ =

{
1
4

R−
(mc

~

)2
}

ψ,

IV. Approximate Solutions

Assuming that the metrics of space-time is almost Galileo’s one, we can rewrite equation (3.25) in single 
dimensional approximation for brane as

                                                                                                                                                                      
    (4.1)

where

                                                                                                                                                                          
(4.2)

                                                                                                                                                                            
(4.3)

{(g11
0 +h11)

∂2

∂x2 +2h10 ∂2

∂x∂t
+(g11

0 +h11)γ
∂
∂x

+a}ψ =−(g00
0 +h00)

1
c2

∂2ψ
∂t2

γ = R1αδxα,

a =
1
2
(g11

0 +h11){
(

∂
∂x

R1α

)
δxα +

1
2

R1αR1αδxαδxα− 1
2

R11}+
(mc

~

)2
,
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4

Taking    we get

                                                                                  (4.4)

Looking for the solution in the form of plane wave

                                                                             
(4.5)

we obtain the following dispersion equation:

                                                                                (4.6)

It has a solution

                                                                              (4.7)

Assuming that h, a and γ are small, we 
approximately get

                                                                             (4.8)

So, we have for the frequency shift

                                                                            (4.9)

Using expressions (4.27,4.28), we get

                                                                            (4.10)

where

                                                                            (4.11)

For a photon at m = R = 0 we have
                                                                             

(4.12)

The first term in (4.37) is usual gravitational shift 
while the other two terms are connected with variation of 
external brane curvature.

Also, we get from the formula (4.36) the 
expression for the group speed of a particle

                                                                             (4.38)

For a photon, we have

                                                                             (4.39)

We see that the group speed of light is less than 
c when the variation of external brane curvature is 
negative but is more than c when the external brane 
curvature is positive. So, formula (4.39) shows that the 

change of light speed depends on the external brane 
curvature variation.

V. Conclusion

Thus, we have derived Klein-Gordon equation 
for a particle on brane using variation principle. It can be 
verified that the Dirac decomposition of obtained Klein-
Gordon equation yields Dirac-Fock-Ivanenko equation 
[12] at zero external curvature that can be solved with 
Einstein’s equation [13]. Indeed, squaring Dirac-Fock-
Ivanenko equation gives wave equation [14, 15] 
coinciding in its main part with that obtained in the 
present paper but we have obtained additional brane 
curvature depending terms. Solution of this equation for 
a photon on the background of almost Galileo’s metrics 
yields the changes in frequency and speed of particle’s 
wave packet depending on external curvature that can 
be verified experimentally.

VI. Acknowledgments

We are grateful to V.V. Bochkarev and 
V.Kurbanova for the helpful discussions.

VII. Appendix

If the wave function were vector ψn the first 
order covariant derivative on ψn will be

                                                                             
(A.1)

Let’s denote the ”geometrical” part of partial 
wave function derivative as

                                                                            (A. 2)

Then we can write using orthogonal character of 
wave functions

                                                                               

(A. 3)

And

                                                                               
(A. 4)

But    the    wave    function    is    a   scalar   and 

Hence,
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Abstract-

 

In this article, we apply the exp

 

(−Φ(η))-expansion 
method for seeking the exact

 

solutions of NLEEs via the 
(1+1)-Dimensional Compound KdvB equation. Plentiful 
traveling

 

wave solutions with arbitrary parameters are 
successfully obtained by this method and the

 

wave solutions 
are expressed in terms of the hyperbolic, trigonometric, and 
rational

 

functions. The obtained results show that exp(−Φ(η))-
expansion method is very powerful

 

and concise mathematical 
tool for nonlinear evolution equations in science and 
engineering.

 

Keywords:

 

the exp(−Φ(η)) -expansion method; 
complixiton soliton

 

solutions; the (1+1)-

 

dimensional 
compound kdvb equations; traveling wave solutions; 
nonlinear evolution equation.

 
I.

 

Introduction

 
owadays NLEEs have been the subject of all-
embracing studies in various branches of

 

nonlinear sciences. A special class of analytical 
solutions named traveling wave solutions for

 

NLEEs has 
a lot of importance, because most of the phenomena 
that arise in mathematical

 

physics and engineering 
fields can be described by NLEEs. NLEEs are frequently 
used to

 

describe many problems of protein chemistry, 
chemically reactive materials, in ecology most

 

population models, in physics the heat flow and the 
wave propagation phenomena, quantum

 

mechanics, 
fluid mechanics, plasma physics, propagation of 
shallow water waves, optical

 

fibers, biology, solid state 
physics, chemical kinematics, geochemistry, 
meteorology,

 

electricity etc. Therefore investigation 
traveling wave solutions is becoming more and more

 

attractive in nonlinear sciences day by day. However, 
not all equations posed of these

 

models

 

are solvable. 
As a result, many new techniques have been 
successfully developed by diverse

 

groups of 
mathematicians and physicists, such as the sine-cosine 
method [1], the extended

 

tanh-function method [2, 3], 
the homogeneous balance method [4], the tanh-
function method

 

[5], the modified Exp-function method 
[6], the Exp-function method [7, 8], the generalized

 

Riccati equation [9], the Jacobi elliptic function 
expansion method [10, 11], the Hirota’s

 

bilinear method 
[12], extended (G´

 

/G) -expansion method [13], the   

(G´/G) –expansion method [14-18], the novel (G´/G) -
expansion method [19, 20], the modified simple 
equation method [21, 22], the improved (G´/G) -
expansion method [23], the inverse scattering transform 
[24], the Jacobi elliptic function expansion method [25, 
26], the new generalized (G´/G) -expansion method [27-
31], the exp(−Φ(η)) -expansion method [32, 33] and so 
on. 

The objective of this article is to apply the 
exp(−Φ(η)) -expansion method to construct the exact 
solutions for nonlinear evolution equations in 
mathematical physics via the (1+1)- dimensional 
compound KdVB equation. 

The outline of this paper is organized as follows: 
In Section 2, we give the description of the exp(−Φ(η)) -
expansion method. In Section 3, we apply this method 
to the (1+1)-dimensional compound KdVB equation, 
graphical representation of solutions. Conclusions are 
given in the last section. 

II. Description of the Exp (−Φ(η))                 

-Expansion Method 

Let us consider a general nonlinear PDE in the form 
 
                                                                                      (1) 
 

where is an unknown function, F is a 
polynomial in and its derivatives in which highest 
order derivatives and nonlinear terms are involved and 
the subscripts stand for the partial derivatives. In the 
following , we give the main steps of this method: 

Step 1: We combine the real variables x and t 
by a complex variable η 
 

                                                                                      (2) 
 

where is the speed of the traveling wave. The 
traveling wave transformation (2) converts Eq. (1) into an 
ordinary differential equation (ODE) for   
 

                                                                                      (3) 
 

where is a polynomial of v and its derivatives 
and the superscripts indicate the ordinary derivatives 
with respect to η. 

N
 

7

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
X
III

 I
ss
ue

  
  
  
 e

rs
io
n 

I
V

Y
ea

r
  

 
(

)
A

  
2 0

13
V
III

© 2013  Global Journals Inc.  (US)

),,,,,,( xtttxxxt vvvvvvF ,

),,,,( vvvv  ,

)(),( vtxv  ,     tVx  ,

)(),( vtxv  ,     tVx  ,

),( txvv
),( txv

V

) :(vv 





 
 

 
  
 
 

 
   

 
 

  
 

 
  

 
 

 
 
 

   
 

 
 

   
 

 
 

  
 
  
 

   
 

  
 

  
   

 
 

 
 

 
 

  
   

 
 

 

 

 

 
 

 
 

 
  
 

 

 

 

  
 

 
 

 

  
 

 
 

 

 

 
  

  
 

 
 

 
 

 

    
 
 
 
 
 
 
 

© 2013  Global Journals Inc.  (US)

G
lo
ba

l
Jo

ur
na

l
of

Sc
ie
nc

e
Fr

on
tie

r
R
es
ea

rc
h 

  
  
  
 V

ol
um

e
  

 
(

)
A

  

8

X
III

 I
ss
ue

  
  
  
 e

rs
io
n 

I
V

Y
ea

r
2 0

13
V
III

Traveling Wave Solutions of the (1+1)-Dimensional Compound KdVB Equation by Exp (−Φ(η))-Expansion 
Method

 

Step 2. Suppose the traveling wave solution of 
Eq. (3) can be expressed as follows:

                                                                                     (4)

where  are constants to be 
determined, such that and  satisfies the 
following ordinary differential equation:

                                                                                   (5)

Eq. (5) gives the following solutions:
Family 1: When

                                                                                                                                                                                      (6)

Family 2 : When

                                                                                                                                                                                      
(7)

Family 3 :  and 

                                                                                                                                                                                      
(8)

Family 4 :  and  

                                                                                                                                               
                                       

(9)

Family 5 :  and    

                                                                                                                                                                                     

(10)

are constants to be determined 
latter, the positive integer N can be determined 
by considering the homogeneous balance between the 
highest order derivatives and the nonlinear terms 
appearing in Eq. (3).

Step 3: We substitute Eq. (4) into Eq. (3) and 
then we account the function exp(−Φ(η)) . As a result of 
this substitution, we get a polynomial of exp(−Φ(η)) . We 
equate all the coefficients of same power of exp(−Φ(η)) 
to zero. This procedure yields a system of algebraic 
equations whichever can be solved to find 
Substituting the values of into Eq. (4) 
along with general solutions of Eq. (5) completes the
determination of the solution of Eq. (1).

III. Application of the Method

In this section, we will present the exp (−Φ(η))                    
-expansion method to construct the exact solutions and 
then the solitary wave solutions of the (1+1)-
dimensional compound KdVB equation. Let us consider 
the (1+1)-dimensional compound KdVB equation,

(11)

We utilize the traveling wave variable 
Eq. (11) is carried to an
ODE                                                                                     (12)

Eq. (12) is integrable, therefore, integrating with respect 
to η once yields:

                                                                                    (13)

where P is an integration constant which is to be 
determined.

Taking the homogeneous balance between 
highest order nonlinear term 3 v and linear term of the 
highest order '  in Eq. (13), we obtain N =1. Therefore, 
the solution of Eq. (13) is of the form:

                                                                                    (14)

where are constants to be determined such that 
while are arbitrary constants.
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Substituting Eq. (14) into Eq. (13) and then equating the coefficients of exp(−Φ(η)) to zero, 
we get 
 
                                                                                                                                                                           (15) 
 
 
                                                                                                                                                                          (16) 
 
                  
                                                                                                                                                                          (17) 
 
 
                                                                                                                                                                           (18) 
 

Solving the Eq. (15)-Eq. (18) yields 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

where 

 

are arbitrary constants.

 

Now substituting the values of 

 

into Eq. (14) yields

 

 
 

                                                                                                                                                                        
(19)

 
 
 
 
 

 
 

where 

 
 
 
 

Now substituting Eq. (6)-

 

Eq. (10) into Eq. (19) respectively, we get the following five

 

traveling wave solutions 
of the (1+1) dimensional compound KdVB equation.

 

When 
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IV. Graphical Representation of the Solutions

The graphical illustrations of the solutions are given below in the figures with the aid of Maple.

Fig. 1 : Traveling wave solution of  with

Fig. 3 : Traveling wave solution of   with  
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V. Conclusion

In this article, the exp(−Φ(η))-expansion method 
has been successfully applied to find new traveling 
wave solutions for nonlinear wave equation via the 
(1+1)-dimensional compound KdVB equation. We 
obtain some new traveling wave solutions including 
hyperbolic function solutions, trigonometric function 
solutions and rational solutions. The results show that 
the method is trustworthy and helpful and gives more 
solutions. This method can be also applied to other 
method.
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Dehydration Characteristics and Mathematical 
Modeling of Thyme Leaves using the Microwave 

Process
Issa Loghmanieh α & Hossein Bakhoda σ

Abstract- Thyme leaves (Thymus vulgaris) with 50 g weight 
and 83.7% humidity on wet basis were dried in a laboratory 
scale microwave dryer using six different microwave power 
levels ranging between 200 to 700 W. The effect of drying 
power microwave on the coefficients of the best moisture ratio 
model was determined by non-linear regression method. 
Results from the mathematical modeling showed that the 
Midilli et al. model gave the best fit to describe the drying 
curve of thyme. In addition, the effective diffusivities of thyme 
under microwave drying were obtained from 2.94×10-7 to 
7.38×10-7 m2/s. Also, the activation energy for the moisture 
diffusion was found to be 16.471 W/g. 
Keywords: drying kinetics, microwave, modeling, thyme 
leaves, activation energy. 

I. Introduction 

hyme with scientific name (Thymus vulgaris) has a 
long and varied history of both medicinal and 
culinary use. It is best cultivated in a hot, sunny 

location with well-drained soil. It is generally planted in 
the spring, and thereafter grows as a perennial. It can be 
propagated by seed, cuttings, or by dividing rooted 
sections of the plant. This herb is used in a number of 
herbal remedies, including as a treatment for coughing, 
asthma and more. The use of fresh thyme herb in food 
is rather limited owing to a very short shelf- life. Most 
thyme crops are dried before further use or processing. 
Drying is the most critical process owing to volatility and 
susceptibility to chemical change of the voltaic oil. 
Whole dried thyme as such can find numerous culinary; 
however, its direct use in food processing is rather 
limited (Peter, 2004). 

Drying is perhaps the oldest and most common 
processes used to improve the food stability, since it 
decreases the water activity of the material, reduces 
microbiological activity, and minimizes physical and 
chemical changes during its storage (Koc et al., 2088). It 
also one of the advantages of dried foods is that they 
take much less storage space than canned or frozen 
foods (Brooker et al., 1992). Drying can be defined as a 
unit operation in which a liquid–solid separation is 
accomplished by the supply of heat, with separation 
resulting from the evaporation of liquid. Drying occurs by  

 
Authors α σ: Department of Mechanization of Agriculture, Science and 
Research Branch, Islamic Azad University, Tehran, Iran.  
e-mail: i.loghmanieh@yahoo.com,   

effecting vaporization of the liquid by  supplying  heat  to 
the wet feedstock. Heat may be supplied by convection 
(direct dryers), by conduction (contact or indirect 
dryers), radiation or volumetrically by placing the wet 
material in a microwave or radio frequency 
electromagnetic field (Barbosa-Canovas and Vega-
Mercado, 1996, van’t Land, 2012). Over 85% of 
industrial dryers are of convective type with hot air. One 
of the disadvantages of these dryers is high energy 
consumption. Due to these difficulties, more rapid, safe 
and controllable drying methods are required (Kavak 
Akpinar et al., 2005, Motevali et al., 2011). In microwave 
drying can improve final product quality in from of better 
aroma, faster and better dehydration, considerable 
savings in energy and much shorter drying times, 
compared with hot air drying (Motevali et al., 2011, 
Darvishi et al., 2012a, Balbay et al., 2012). 

Several studies have been carried out to 
investigate Microwave drying characteristics of various 
agriculture products and food materials such as onion 
slices (Abbasi and Azari, 2009), sardine fish (Darvishi et 
al., 2012b), sliced mushroom (Lombraña et al., 2010) 
carrot (Wang and Xi, 2005), apple (Li et al., 2010), garlic 
cloves (Sharma and Prasadb, 2006b, Sharma and 
Prasadb, 2006a), pharmaceutical granules (Loha et al., 
2008), tomato (Al-Harahsheha et al., 2009), spinach 
(Ozkan et al., 2007), coriander (Sarimeseli, 2011), and 
etc., no investigation of thyme leaves has not been 
reported with microwave drying yet. 

The objective of this study is (a) to investigate 
the drying behavior of the thyme leaves (b) to determine 
the best mathematical model to describe the drying 
kinetics (c) to compute effective moisture diffusivity and 
activation energy in microwave drying method. 

II. Material and Methods 

a) Sample preparation 
The samples were prepared from a Faculty of 

Agriculture Herb Farm in Tehran University. Thyme herbs 
were cleaned and were stored in a refrigerator at about 
4°C for the experiments. AOAC standard (1980) was 
used to determine sample initial moisture content. 
According to this standard, for determining thyme 
leaves moisture content, the samples were placed in a 
105 ±1 ºC oven for 24 hours (AOAC, 1990). Initial 
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moisture content of the thyme leaves 83.7% on a wet 
basis was achieved. 

b) Equipment and Methodology 
A domestic digital microwave oven (M945, 

Samsung Electronics Ins) with maximum output of 1000 
W at 2450 MHz was used for the drying experiments. 
The oven had the dimensions of 51× 44× 31 cm with a 
rotating glass plate having 300 mm in diameter. The 
microwave dryer was operated by a control terminal 
which could control microwave power level. Experiments 
were performed at seven microwave powers which have 
adjustable output microwave power of 200, 300, 400, 
500, 600 and 700 W, respectively. About 15 gr samples 

were placed drier’s chamber and were dried. Samples 
were weighted by a digital balance (GF-600, A & D, 
Japan) with ±0.01 accuracy per 30s. Each drying 
process was done until the moisture content about 5% 
on a wet basis was achieved. All measurements were 
carried out in triplicate. 

c) Determining the best mathematical model 
Effectively modeling the drying behavior is 

important for investigation of drying characteristics of 
samples. In this study, the microwave experimental 
drying data of thyme at different power levels were fitted 
into 6 commonly used thin-layer drying models, listed in 
Table 1. 

Table 1 : Thin layer drying curve models considered

Model name Model References 
Lewis MR=exp (-kt) (Roberts et al., 2008) 

Page MR=exp (-ktn) (Motevali et al., 2010) 

Henderson and Pabis MR=a.exp (-kt) (Chhinnan, 1984) 

Wang and Singh MR=1+a.t+bt2 (Wang and Singh, 1978) 

Logarithmic MR=a.exp (-kt)+c (Dandamrongrak et al., 2002) 

Midili et al. MR=a.exp(-ktn)+b.t (Midilli et al., 2002) 

   
The moisture ratio (MR) of the samples is 

defined according to Eq. (1): 

0

−=
−

t e

e

M M
MR

M M
                                                (1) 

where, MR is the moisture ratio (dimensionless), 
Mt, M0 and Me are moisture content at any time, initial 
moisture content, and equilibrium moisture content (kg 
water/kg dry mater ), respectively, and t is drying time 
(min). The values of Me are relatively small compared to 
Mt or M0 for long drying time, hence the error involved in 
the simplification be assuming that Me is equal to zero 
is negligible (Senadeera et al., 2003).The goodness of fit 
of the tested mathematical models to the experimental 
data was evaluated with the coefficient of determination 
(R2), root mean square error (RMSE) and the reduced 
chi-square (χ2). These parameters were calculated 
using Eq. (2, 3 and 4): (Ertekin and Yaldiz, 2004). 
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Where, MRexp

 

is the experimental 
dimensionless moisture ratio, MRpre is the predicted 
dimensionless moisture ratio, N is the number of 
experimental data points, and z is the number of 
parameters in model. The higher the R2 values and the 
lower the χ2 and RMSE values, the better is the 
goodness of fit.

 

The drying rate (DR) of thyme leave was 
calculated using Eq. (5):

 

+∆ −
=

∆
t t tM M

DR
t

                                                          (5)

 

where, Mt+Δt is moisture content at time t+Δt

 

(kg 
water/kg dry mater), t is the time (min) and DR is the 
drying rate (kg water/kg dry mater.min).

 

d)

 

Moisture Diffusivity

 

The mechanism of moisture movement within a 
food and agricultural product can be represented with 
effective moisture diffusion. The effective diffusivity can 
be defined from Fick’s second law that was calculated 
using Eq. (6) (Aghbashlo et al., 2008):

 

2

2

∂ ∂
=

∂ ∂eff

M M
D    

t x

 

                            
                                                          (6)
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( )
1

2 2
, ,1=

 − =
 
 

∑N

pre i exp ii
MR MR

RMSE  
N

                          (4)

The solution to the Fick's equation with the 
assumptions of moisture migration by diffusion only, 
negligible volume shrinkage, diffusion coefficients and 
constant temperature is solved Eq. (7) (Crank, 1975):

2
2 2 2

0

8 1 (2 1)
(2 1) 4

∞

=

 = − + +  
∑ eff

n

D t
MR exp nπ

π n L
   (7



 

 

2
2 2 2

0

8 1 (2 1)
(2 1) 4

∞

=

 = − + +  
∑ eff

n

D t
MR exp nπ

π n L
   (7)

)                                
Where, Deff is the effective diffusivity (m2/s), 

and L is the half-thickness of samples (m), n is a 
positive integer. For long drying times Eq. (8) can be 
simplified by using only the first term in the series 
without much affecting the accuracy of the prediction 
(Tütüncü and Labuza, 1996):

 

2

2 2

8
4

 
= − 

 
MR exp effπ D t

π a
              (8)

 
The slope (K) is calculated by plotting Ln(MR) 

versus time according to Eq. (9).

 

 

                       
2

24
= eff π  D

K  
L

 

(9)         

                                                                                         
e)

 

Activation energy

 

Effective moisture diffusivity is related to mass 
transfer, while air boundary heat and mass transfer 
coefficients are related to external heat and mass 
transfer, respectively. Knowledge of effective moisture 
diffusivity is necessary for designing and modeling mass 
transfer processes such as dehydration, adsorption and 
desorption of moisture during storage (Pathare and 
Sharma, 2006). Dependence of the effective moisture 
diffusivity and the microwave output power versus the 
amount (weight) of based on Rynvs the activation 
energy of microwave was obtained. Equation (10) can 
be effectively used for microwave drying as follows 
(Özbek and Dadali, 2007):

 
0

 = − 
 

a
eff

E m
D D  exp    

P
  (10)

                                                                
where, Ea is the activation energy (W/g), m is 

the mass of raw sample (g), D0 is the pre-exponential 
factor (m2/s) and P is the microwave power (W).

 
III.

 

Results and Discussion 

a)

 

Drying Curves

 

The moisture ratio versus drying time curves for 
microwave drying of thyme samples in difference 
microwave powers are shown in Fig. 1. According to 
curves in this figure, the total time required to reach the 
final moisture content for the thyme sample was 5.25, 3, 
2.7, 2.3, 2 and 1.9 min at 200, 300, 400, 500, 600 and 
700 W, respectively. The results showed that increasing 
the level of microwave power the drying time was 
decreased. The mass transfer within the samples is 
rapid during the larger microwave power heating 
because of microwave heating effect more heat was 
generated within the sample creating a large vapor 
pressure difference between the center and the surface 
of the product (Wang et al., 2007).

 

 Fig. 1 :
 
Variation of moisture content with drying

 
time at 

different of microwave power
 Figure 2 is plotted the curves of drying rate 

against drying time under various drying conditions. It is 
clearly seen from Figure 2 that a constant rate period 
was not observed in microwave drying of the thyme 
samples.

 
During initial phase of the drying the drying 

rate increased rapidly because more energy of the 
microwave was absorbed and the moisture content of 
the material was very high. As the drying process 
continues, drying rate drops rapidly due to the solids 
surface moisture content decreases. Also drying rate 
increased when level of microwave power increased 
because more energy was absorbed and used to raise 
the temperature of samples. The maximum drying rates 
were approximately 1.27, 2.5, 2.8, 2.9, 3.34 and 4 kg 
water/kg dry mater .min in the microwave powers of 200, 
300, 400, 500, 600 and 700 W, respectively.

 

 Fig. 2 :
 
The relations of drying rate and time at different 

of microwave power
 b)

 
Modeling of Drying Curves

 Knowledge of moisture profiles with time during
 is also of importance for proposing drying mechanisms. 

The changes in the moisture ratio with drying time of the 
thyme at a different power of microwave were fitted into 
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five thin-layer drying models. Non-linear regression was 
used to obtain each parameter value of every model. 
The statistical results from models are summarized in 
Table 2. The best model describing the thin-layer drying 
Characteristics of thyme were chosen as the one with 
the highest R2 values and the lowest χ2, and RMSE 
values. According to Table 2, the statistical parameter 
estimations indicated that R2, χ2 and RMSE values were 
ranged from 0.9062 to 0.9999, 2.00×10-5 to 0.0123, 
and 0.004938 to 0.1113, respectively. The result showed 

that the Midili et al model gives the highest values of R2 
and the lowest values of χ2 and RMSE. Thus, this model 
selected to represent the thin layer drying characteristics 
of thyme. Figure 3 compares experimental data with 
those fitted data for thyme samples at different power of 
microwave. This figure showed that there was a very 
good agreement between the experimental and 
predicted moisture ratio values, which is closely band 
around at a 45° straight line. 

Table 2 : Statistical results obtained from different thin-layer drying models
 

Models  Power(W) Constance R2 χ2 RMSE 

Lewis 

200 k =0.3942    0.9127 0.0106 0.1031 
300 k = 0.666    0.9062 0.0123 0.1113 
400 k =0.8522    0.9343 0.00879 0.09373 
500 k =0.8622    0.9196 0.0107 0.1036 
600 k =0.9816    0.9224 0.0106 0.1031 
700 k =1.01    0.9368 0.008147 0.09174 

Page 

200 
k =0.175 n = 1.83  

 
0.9981 

2.34×10-

4 0.01568 

300 
k =0.4422 n =1.908  

 
0.9964 

4.71×10-

4 0.02267 

400 
k =0.7111 n = 1.733  

 
0.9998 

2.08×10-

5 0.004703 

500 
k =0.7457 n =1.813    

 
0.9988 

1.59×10-

4 0.01339 

600 k =0.9378 n =1.807   0.9993 0.0001 0.01073 
700 k =0.9854 n =1.664   0.9978 0.000296 0.01842 

Henderson 
and Pabis 

200 a =1.16 k =0.4568   0.942 0.0070 0.08611 
300 a = 1.139 k = 0.7572   0.9307 9.15×10-

4 0.09995 

400 a =1.127 k =0.9526   0.9534 0.00623 0.08278 
500 a = 1.121 k = 0.966   0.9401 0.00798 0.09476 
600 a =1.113  k =1.09   0.9406 0.00814 0.09645 
700 a =1.106 k =1.115   0.953 0.0062 0.08456 

Wang and 
Singh 
 

200 a = -0.2605 b =0.01136   0.9826 0.00212 0.04721 
300 a = -0.4273 b =0.02534   0.9809 0.00252 0.05252 
400 a =-0.6081 b =0.08592   0.982 0.00240 0.05143 
500  a = -0.5621 b =0.04706   0.9851 0.00198 0.04722 
600 a =-0.6447 b =0.06638   0.9855 0.00199 0.0477 
700 a =-0.6876 b =0.09134   0.9882 0.00156 0.04232 

Logarithmic 

200 a =1.902 c =-0.8256 k =0.171  0.9877 0.00149 0.04067 
300 a =2.248 c =-1.185 k =0.2278  0.9849 0.00198 0.04886 
400 a =1.461 c =-0.3864 k =0.520  0.9836 0.00219 0.05181 
500 a = 2.179 c =-1.124 k =0.3042  0.9886 0.0015 0.04425 
600 a = 2.113 c =-1.061 k =0.3557  0.9883 0.00159 0.04616 
700 a =1.786 c =-0.7352 k =0.4515  0.9905 0.00126 0.041 

Midili et al. 

200 a =0.9861 b =-0.006395 k =0.1654 n =1.802 0.9991 1.09×10-

4 0.01129 

300 a =0.9828 b =-0.01309 k =0.4044 n =1.881 0.9979 1.94×10-

4 0.01914 

400 a =0.9996 b =-0.003264 k =0.7115 n =1.736 0.9999 2.00×10-

5 
0.005247 

500 a =0.9982 b = -0.01843 k =0.6956 n =1.729 0.9996 5.97×10-

5 
0.00947 

600 a =0.9982 b =-0.01847 k =0.8731 n = 1.731 0.9999 1.59×10-

4 0.004938 

700 a =1.011 b =-0.02427 k =0.9142 n =1.538 0.9986 0.000184 0.01718 
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Fig. 3 : Comparison of experimental and predicted 
moisture ratio values using Midilli et al 

c) Moisture Diffusivity and Activation Energy 
Figs. 4 show the Ln (MR) versus time (s) in 

different levels of power of microwave. According to 
curves in this figure, the increasing in levels of power 
values increases the slop of straight line in other words 
the effective moisture diffusivity increases. The values of 
effective moisture diffusivity (Deff) for different 
microwave powers are given in Table 3. The effective 
diffusivities of thyme under microwave drying at 200 to 
700 W was ranged from 2.94×10-7 to 7.38×10-7 m2/s. 
in the higher microwave power moisture diffusivity due 
to temperature rise and increased heating energy was 
enhanced. This result is similar to the results of drying 
garlic cloves (Sharma and Prasad, 2004), leek (Dadali 
and Ozbek, 2008), purslane (Demirhan and Ozbek

, 2010), Gundelia tournefortii L. (Evin, 2012) and etc. 

 
Fig. 4 : Ln (MR) versus time (s) in different microwave 

powers 
 
 
 
 
 

Table 3 : Effective diffusivity values for microwave drying 
of thyme 

 Microwave 
Power(W) 

Effective Moisture 
Diffusivity×107 (m2/s) 

200
 

2.94
 

300
 

5.11
 

400
 

6.04
 

500
 

6.36
 

600
 

6.81
 

700
 

7.38
 

The activation energy was calculated by plotting 
the natural logarithm of Deff

 
versus sample 

amount/power (m/P) as presented in Fig. 5. The 
activation energy a value was calculated from the slopes 
of straight lines of Figure 5 was found to be 16.471 W/g 
with a value for R2 of 0.974. Eq. (11) showed the effect 
of microwave power on effective diffusivity with following 
coefficients: 

 

6 21 06 10 16 471 0 974−  = × − = 
 

eff

m
D .  exp .       R .  

P

 
(11)

                                  

 

Fig. 5 :
 
Logarithm of thermal diffusivity versus sample 

amount/power
 

IV.
 

Conclusion 

In this research work, the drying behavior of 
thyme was studied under four different microwave 
powers (200, 300, 400, 500, 600 and 700 W) in 
microwave drying. According to the result, drying time 
decreased significantly with increasing microwave 
power. From the study, it is also observed on multiple 
linear regression analysis the Midilli et al.  model with 
R2, χ2 and RMSE values were ranged from 0.9062 to 
0.9999, 2.00×10-5 to 0.0123, and 0.004938 to 0.1113, 
respectively, gave excellent fitting to the drying

 

experimental data of thyme. Also, the effective diffusivity 
increases as the microwave output power increases. 
The values of effective diffusivity for microwave drying of 
thyme varied from a minimum of 2.94×10-7 to a 
maximum of 7.38 ×10-7 m2/s and activation energy 
was obtained 16.471 W/g.
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Auxiliary Memberships 
  

Institutional Fellow of Global Journals Incorporation (USA)-OARS (USA)
Global Journals Incorporation (USA) is accredited by Open Association of Research 
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional 
Fellow of Open Association of Research Society” (IFOARS).
The “FARSC” is a dignified title which is accorded to a person’s name viz. Dr. John E. 
Hall, Ph.D., FARSC or William Walldroff, M.S., FARSC.
The IFOARS institution is entitled to form a Board comprised of one Chairperson and three to five 
board members preferably from different streams. The Board will be recognized as “Institutional 
Board of Open Association of Research Society”-(IBOARS).

The Institute will be entitled to following benefits:

The IBOARS can initially review research papers of their institute and recommend 
them to publish with respective journal of Global Journals. It can also review the 
papers of other institutions after obtaining our consent. The second review will be 
done by peer reviewer of Global Journals Incorporation (USA) 
The Board is at liberty to appoint a peer reviewer with the approval of chairperson 
after consulting us. 
The author fees of such paper may be waived off up to 40%.

The Global Journals Incorporation (USA) at its discretion can also refer double blind 
peer reviewed paper at their end to the board for the verification and to get 
recommendation for final stage of acceptance of publication.

The IBOARS can organize symposium/seminar/conference in their country on behalf of 
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be 
discussed separately.

© Copyright by Global Journals Inc.(US) | Guidelines Handbook

The Board can also play vital role by exploring and giving valuable suggestions 
regarding the Standards of “Open Association of Research Society, U.S.A (OARS)” so 
that proper amendment can take place for the benefit of entire research community. 
We shall provide details of particular standard only on receipt of request from the 
Board.

The board members can also join us as Individual Fellow with 40% discount on total 
fees applicable to Individual Fellow. They will be entitled to avail all the benefits as 
declared. Please visit Individual Fellow-sub menu of GlobalJournals.org to have more 
relevant details.

V



 
 

 
 

 
 
 
 
 
 
 
 
 
 

We shall provide you intimation regarding launching of e-version of journal of your stream time to 
time. This may be utilized in your library for the enrichment of knowledge of your students as well as it 
can also be helpful for the concerned faculty members.

After nomination of your institution as “Institutional Fellow” and constantly 
functioning successfully for one year, we can consider giving recognition to your 
institute to function as Regional/Zonal office on our behalf.
The board can also take up the additional allied activities for betterment after our 
consultation.

The following entitlements are applicable to individual Fellows:

Open Association of Research Society, U.S.A (OARS) By-laws states that an individual 
Fellow may use the designations as applicable, or the corresponding initials. The 
Credentials of individual Fellow and Associate designations signify that the individual 
has gained knowledge of the fundamental concepts. One is magnanimous and 
proficient in an expertise course covering the professional code of conduct, and 
follows recognized standards of practice.

Open Association of Research Society (US)/ Global Journals Incorporation (USA), as 
described in Corporate Statements, are educational, research publishing and 
professional membership organizations. Achieving our individual Fellow or Associate 
status is based mainly on meeting stated educational research requirements.

Disbursement of 40% Royalty earned through Global Journals : Researcher = 50%, Peer 
Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be 
passed on to researcher, 15 % benefit towards remuneration should be given to a 
reviewer and remaining 5% is to be retained by the institution.

We shall provide print version of 12 issues of any three journals [as per your requirement] out of our 
38 journals worth $ 2376 USD.                                                   
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research paper and can get 10%discount if one is co-author or main author among group of 
authors.

 The Fellow can organize symposium/seminar/conference on behalf of Global Journals 
Incorporation (USA) and he/she can also attend the same organized by other institutes on 
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 The Fellow can become member of Editorial Board Member after completing 3yrs.
 The Fellow can earn 60% of sales proceeds from the sale of reference/review 

books/literature/publishing of research paper.
 Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and 

can also get an opportunity to join as member of the Editorial Board of Global Journals 
Incorporation (USA)

 • This individual has learned the basic methods of applying those concepts and techniques to 
common challenging situations. This individual has further demonstrated an in–depth 
understanding of the application of suitable techniques to a particular area of research 
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 In case, the chairperson needs to be replaced then consent of 2/3rd board members are required 
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Process of submission of Research Paper     
  

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

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

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

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

      (II) Choose corresponding Journal. 

      (III) Click ‘Submit Manuscript’.  Fill required information and Upload the paper. 

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

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

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

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed) 

 Page Size: 8.27" X 11'" 

• Left Margin: 0.65 
• Right Margin: 0.65 
• Top Margin: 0.75 
• Bottom Margin: 0.75 
• Font type of all text should be Swis 721 Lt BT.  
• Paper Title should be of Font Size 24 with one Column section. 
• Author Name in Font Size of 11 with one column as of Title. 
• Abstract Font size of 9 Bold, “Abstract” word in Italic Bold. 
• Main Text: Font size 10 with justified two columns section 
• Two Column with Equal Column with of 3.38 and Gaping of .2 
• First Character must be three lines Drop capped. 
• Paragraph before Spacing of 1 pt and After of 0 pt. 
• Line Spacing of 1 pt 
• Large Images must be in One Column 
• Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10. 
• Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10. 

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

1. General, 

2. Ethical Guidelines, 

3. Submission of Manuscripts, 

4. Manuscript’s Category, 

5. Structure and Format of Manuscript, 

6. After Acceptance. 

1. GENERAL 

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

Scope 

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

2. ETHICAL GUIDELINES 

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

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

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

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

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

2) Drafting the paper and revising it critically regarding important academic content. 

3) Final approval of the version of the paper to be published. 

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

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

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

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

Please mention proper reference and appropriate acknowledgements wherever expected. 

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

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

3. SUBMISSION OF MANUSCRIPTS 

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

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

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

4. MANUSCRIPT’S CATEGORY 

Based on potential and nature, the manuscript can be categorized under the following heads: 

Original research paper: Such papers are reports of high-level significant original research work. 

Review papers: These are concise, significant but helpful and decisive topics for young researchers. 

Research articles: These are handled with small investigation and applications 

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

5.STRUCTURE AND FORMAT OF MANUSCRIPT 

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

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

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

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

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

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

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition; 
sources of information must be given and numerical methods must be specified by reference, unless non-standard. 

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

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing. 

(h) Brief Acknowledgements. 

(i) References in the proper form. 

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

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

 Format 

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

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

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

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

Structure 

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

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces), 
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining 
and indexing. 

 Abstract, used in Original Papers and Reviews: 

Optimizing Abstract for Search Engines 

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

Key Words 

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

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

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

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as 
possible about keyword search: 
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• One should start brainstorming lists of possible keywords before even begin searching. Think about the most 
important concepts related to research work. Ask, "What words would a source have to include to be truly 
valuable in research paper?" Then consider synonyms for the important words. 

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

• One should avoid outdated words. 

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

 Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references. 

Acknowledgements: Please make these as concise as possible. 

 References 

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

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

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

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

 Tables, Figures and Figure Legends 

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic 
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used. 

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

 Preparation of Electronic Figures for Publication 

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final 
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word 
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350 
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or 
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible). 

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi; 
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi. 
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork. 
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to 
complete and return a color work agreement form before your paper can be published. 

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

6. AFTER ACCEPTANCE 

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

 6.1 Proof Corrections 

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

Acrobat Reader will be required in order to read this file. This software can be downloaded 

(Free of charge) from the following website: 

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

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

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

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

 

 

Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper? 
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science 
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about

 
this field 

from your supervisor or guide.
 

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:
 

1. Choosing the topic:
 
In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can 

have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can
 
be done by 

asking several questions to yourself, like Will I be able to carry our search in this area? Will I find all necessary recourses to accomplish 
the search? Will I 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.

 

 

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

 

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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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.

 

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. 

 

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. 

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, I 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                    

29.
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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. 

 
 

 

 

 

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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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 
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. 

 

 

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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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. 
If 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:  

It 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. 
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. 

 

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

Procedures (Methods and Materials): 

This part is supposed to be the easiest to carve if you have good skills. A 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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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 
As forever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report  
If you desire, you may place your figures and tables properly within the text of your results part. 

Figures and tables 
If 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  
In spite of position, each table must be titled, numbered one after the other and complete with heading 
All figure 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.  

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. 
Not at all, take in raw data or intermediate calculations in a research manuscript.                    
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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. 

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. 

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

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 

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

Topics Grades

A-B C-D E-F

Abstract

Clear and concise with 

appropriate content, Correct 

format. 200 words or below 

Unclear summary and no 

specific data, Incorrect form

Above 200 words 

No specific data with ambiguous 

information

Above 250 words

Introduction

Containing all background 

details with clear goal and 

appropriate details, flow 

specification, no grammar 

and spelling mistake, well 

organized sentence and 

paragraph, reference cited

Unclear and confusing data, 

appropriate format, grammar 

and spelling errors with 

unorganized matter

Out of place depth and content, 

hazy format

Methods and 

Procedures

Clear and to the point with 

well arranged paragraph, 

precision and accuracy of 

facts and figures, well 

organized subheads

Difficult to comprehend with 

embarrassed text, too much 

explanation but completed 

Incorrect and unorganized 

structure with hazy meaning

Result

Well organized, Clear and 

specific, Correct units with 

precision, correct data, well 

structuring of paragraph, no 

grammar and spelling 

mistake

Complete and embarrassed 

text, difficult to comprehend

Irregular format with wrong facts 

and figures

Discussion

Well organized, meaningful 

specification, sound 

conclusion, logical and 

concise explanation, highly 

structured paragraph 

reference cited 

Wordy, unclear conclusion, 

spurious

Conclusion is not cited, 

unorganized, difficult to 

comprehend 

References

Complete and correct 

format, well organized

Beside the point, Incomplete Wrong format and structuring
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