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Most of cosmological observations convince that the expansion of the universe is 

accelerating. These experiments include Type Ia Supernovae, cosmic microwave background 

(CMB) radiation, large scale, baryon acoustic oscillations (BAO). There are many promising 

explanations of the dark energy (DE). But the DE sector remains still unknown [1,2]. 

As an alternative to standard general relativity (GR), there are some possibilities for the 

modification theory. One of them is teleparallel gravity. In this kind of gravity, the use of torsion is 

basically realized contrary to the case of GR. Levi-Civita connection of teleparallel gravity is 

concerned. The torsion scalar T represents the Lagrangian density of teleparallel gravity. The 

extension of this case is similar to f(R) gravity, where R is scalar curvature. The resulting theory is 

called f(T) gravity, where f(T) is a function of T. In f(T) gravity inflationary behavior and the late 

time cosmic acceleration can be realized. 

There has been considered another way of modifying gravitation, called nonlocal teleparallel 

gravity. It is argued that nonlocal teleparallel formalism is the best tool to study quantum 

gravitational effects. The nonlocal f(T) gravity can be considered as an extension of nonlocal 

general relativity to the Weitzenbock spacetime [3, 4]. The purpose of the present study is to 

analyse the dynamics of the field in the nonlocal f(T) Gravity through the Noether symmetry 

technique. We will start by making a short review of nonlocal f(T) theory of gravity. 

Let us first develop the formalism of nonlocal modified gravity with torsion T. Total action 

for gravity and matter can be written as  
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It is illustrative to find a scalar-tensor reduction for action (1) using a pair of auxiliary fields 

T

1
  and   Tf

T
 

1
, the new form for the reduced action will be written as  
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We are interested in studying systems where the Lagrangian of the system is  tqqLL ii ;,  , 

Ni 1 . Noether symmetry is the existence of a vector X
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If we adjust a set of functions  
ji q , in a such manner that the Lie derivative of Lagrangian 

vanishes 
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Applying Euler-Lagrange equations to (8) leads to 
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We suppose that the nonsingular, physical metric of spacetime is characterized by a 

Friedman-Lemaitre-Robertson-Walker (FLRW) metric given by    b

bdxdxtadtds
222  , where 

3,2,1b  is spatial coordinate and  ta  is a scale factor. The set of FLRW equations of equation (2) 

can be obtained as follows  
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Adding the these equations together, we obtain 
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The point-like Lagrangian for the action (1) in the FLRW background in configuration 

spaces  ,,a , with matter Lagrangian mL , takes the form: 
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From Eq.(13) we obtain the Euler-Lagrange (EL) equations 
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The infinitesimal generator of the Noether symmetry is 
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Here  ,,  are in general functions of  ,,a , and 
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derivative of Lagrangian L vanishes, provides us the following system of the differential equations 
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Let us discuss some solutions of one class. We start sorting out the solutions by considering 

(19-21). We find first particular solutions as follows:  
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Here sci  are constants. Noether conserved charge for these solutions is defined as follows 
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Using solutions given in Eqs.(25-28), we obtain solutions 
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However, with the de Sitter case 0HH  , the particular solutions can be obtained. In this 

circumstance, we find for   665
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where the constrained values of A  and n  are given above. We obtain the solution as the following: 
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where ski  are integration constants. We use the standard method to solve and the solution reads  
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where h  is a general solution of the corresponding homogeneous equation given by  

 

0

3

1
2

3
)(

0

H

ep
pt

TH

h



 ,     (35) 

 

where spi  are integration constants. To specify  ti  that satisfies the nonhomogeneous equation, 

the solution can be written in the form: 
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where F  is a function depends on )(Tne  . 

We found that the scalar factor  ta  mimics de Sitter solution. For the fields     tt  , , we 

observed that   is not monotonic increasing or decreasing form. There is a local minima after that 
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the field   is monotonically increasing. For the field  , we discovered that it is increasing till the 

late time t . Spacetime in this class is asymptotically considered as de Sitter for t . 

In this work we considered a formal framework of nonlocal f(T) theory of gravity and 

investigated the nonlocal f(T) theory through the Noether symmetry. We derived the Noether 

equations of the nonlocal f(T) theory in FLRW universe. We analysed the dynamics of the field in 

nonlocal f(T) gravity using the Noether symmetry. In summary, we observed classes of solutions 

that there exists the transition from a deceleration phase to the acceleration one in our present 

analysis.  
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Introduction. In recent years, nonlinear science has emerged as a powerful subject for 

explaining the mystery present in the challenges of science and technology today. Among nonlinear 

science, the interplay between dispersion and nonlinearity gives rise to several important 

phenomena in optical fibers, including parametric amplification, wavelength conversion, 

modulational instability(MI), soliton propagation and so on. Among all concepts, solitons, positons 

and rogons have been not only the subject of intensive research in oceanography [1, 2] but also it 

has been studied extensively in several areas, such as Bose-Einstein condensate, plasma, superfluid, 

finance, optics and so on [3-9]. 

An important ingredient in the development of the theory of soliton and of complete 

integrability has been the interplay between mathematics and physics. In 1973, Hasegawa and 

Tappert [10] modeled the propagation of coherent optical pulses in optical fibres by nonlinear 

Schrodinger (NLS) equation without the inclusion of fibre loss. They showed theoretically that 

generation and propagation of shape-preserving pulses called solitons in optical  fibres is possible 

by balancing the dispersion and nonlinearity. The H-MB system has been shown to be integrable 

and also admits the Lax pair and other required properties for complete integrability [11]. 

In this paper, we will concentrate on the inhomogeneous Hirota and the Maxwell-Bloch (H- 

MB) system as following specific form [12, 13], 
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