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INTRODUCTION 
 
Various relativists have focused their mind on the study of relativistics 
filed equations in the presence of  a scalar meson field. The idea has 
been initiated by Brahmchary who considered the problem of the 
coupled gravitational and zero-restmasmeson (zerospin) in the case of 
static spherically symmetric field. He has shown that no exact solution 
of the scalar meson field can be found in strictly empty space.  
however, an approximately solution has been obtained by him, which 
is valid with in a certain region. The spherically symmetric zero
mass scalar field have been also investigated by Bergmann 
leipnikBuchdahlhas constructed reciprocal  static solution for axial 
and spherical fields Janis, Newman and Winicokr have analysed the
problem further from the point of view of singularities. There analysis 
shows that ,with the addition of zero-rest-mass scalar field, the 
structure of the event horizon corresponding to g
charge from a non singular hyper surface to a singular point. Gautreu 
has extendedthe study to the case of non spherical Weyl field’s 
whereas Singh  has considered plan symmetric field’s. the 
investigation mrntioned above deal with interaction of the scalar 
meson field (with zero-rest-mass) and the grav
Stephenson  has considered the problem of the scalar meson field of 
non-zero-rest-mass coupled with electromagnetic fields for static 
Spherically symmetric gravitational  fields. Physically this situation  
may correspond to a point source possessing  besides mass m and an 
electric charge ϵ, a nuclear g.  
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ABSTRACT 

The idea has been initiated by Brahmchary who considered theproblem of the coupled gravitational 
and zero-restmasmeson (zerospin) in the case of static spherically symmetric field. He has shown that 
no exact solution of the scalar meson field can be found in strictly empty space.  however, an 
approximately solution has been obtained by him, which is valid with in a certain region. The 
spherically symmetric zero- rest-mass scalar field have been also investigated by Bergmann leipnik, 
Buchdahl has constructed reciprocal  static solution for axial and spherical fields Janis, Newman and 
Winicokr have analysed the problem further from the point of vie
shows that ,with the addition of zero-rest-mass scalar field, the structure of the event horizon 
corresponding to g44=0 and t constant charge from a non singular hyper surface to a singular point. 
Gautreu has extendedthe study to the case of non spherical Weyl field’s whereas Singh  has 
considered plan symmetric field’s. the investigation mentioned above deal with interaction of the 
scalar meson field (with zero-rest-mass) and the gravitational field.
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Various relativists have focused their mind on the study of relativistics 
filed equations in the presence of  a scalar meson field. The idea has 
been initiated by Brahmchary who considered the problem of the 
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He has obtained an approximate solution and has shown  that the 
coulomb’s field is affected by the presence of nuclear charge on the 
source. This effect is brought  a bout by the gravitat
the scalar  meson and electromagnetic fields. However, since the 
approximate  solutions  may not always give the correct picture of the 
physical phenomenon involved, the problem remains steel open to 
study the effects of the two field’
Considering the cylindrically symmetric metric of Marder, Roy and 
prakashhave constructed an isotropic magneto
cosmological model in General Relativity. Latter on Singh and Yadav  
have also constructed a non
cosmological model which is spatially homogeneous non
prototype I. they have assumed the energy momentum tensor to be that 
of a perfect fluid with an electromagnetic field. Solutions of Einstein
Maxwell equation’s cylindrically symmetric space time has also been 
extensively studical by Singh et. al.  and Roy Tripathi . Singh et. al.  
have presented a procedure which enables one to construct solutions to 
the cylindrically symmetric gravitational field coupled t
magnatic and mass-less scalar fields Sharma and Yadav  have 
investigated the problem of coupled gravitational, electro
and scalar fields. It is found the source term for a cylindrically 
symmetric gravitational  field with two degrees of 
result in the case of sylindrically that the energy momentum tensor of 
massive  scalar field  cannot be symmetric Einstein
one degree of freedom has been obtained by Roy and  Rao  Yadav and 
Kumar  have studied a static cylindrically symmetric cosmological 
model with electro-magnetic and scalar field in general relativity.
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He has obtained an approximate solution and has shown  that the 
coulomb’s field is affected by the presence of nuclear charge on the 
source. This effect is brought  a bout by the gravitational interaction of 
the scalar  meson and electromagnetic fields. However, since the 
approximate  solutions  may not always give the correct picture of the 
physical phenomenon involved, the problem remains steel open to 
study the effects of the two field’s in the case of exact solutions.       
Considering the cylindrically symmetric metric of Marder, Roy and 
prakashhave constructed an isotropic magneto-hydrodynamic 
cosmological model in General Relativity. Latter on Singh and Yadav  

non-static cylindrically symmetric 
cosmological model which is spatially homogeneous non-degenerated 
prototype I. they have assumed the energy momentum tensor to be that 
of a perfect fluid with an electromagnetic field. Solutions of Einstein-

ion’s cylindrically symmetric space time has also been 
extensively studical by Singh et. al.  and Roy Tripathi . Singh et. al.  
have presented a procedure which enables one to construct solutions to 
the cylindrically symmetric gravitational field coupled to electro-

less scalar fields Sharma and Yadav  have 
investigated the problem of coupled gravitational, electro-magnetic 
and scalar fields. It is found the source term for a cylindrically 
symmetric gravitational  field with two degrees of freedom. A similar 
result in the case of sylindrically that the energy momentum tensor of 
massive  scalar field  cannot be symmetric Einstein-Rosen metric with 
one degree of freedom has been obtained by Roy and  Rao  Yadav and 

cylindrically symmetric cosmological 
magnetic and scalar field in general relativity. 

 

 INTERNATIONAL JOURNAL  
  OF CURRENT RESEARCH  

A cylindrically symmetric model in presence of electromagnetic and scalar field in general relativity”.  International 



THE FIELD EQUATIONS AND THEIR SOLUTIONS 
 
We considered the satchel metric  in the form given by  
 
ds2=eଶ୬ିଶஔ(dt2–dr2)–(X2eଶஔ+r2eିଶஔ)dϕଶ  eଶஔdz2-2Xeଶஔdϕdz    (1) 
 
   Where n , X and δ are the function of r only and r,ϕ, z, t correspond 
respectively x1,x2,x3, x4 coordinates. When X =0 , this goes to the well 
known Einstein-Rosenmetric with one degree of freedom. The 
distribution consist of an electromagnetic field and a scalar zero rest 
mass meson field V. Thus the field equation are  
 
Rij = - K [ϵij+v, i v, j],                                            (2) 
 

Eij = -gabFaiFbj +
ଵ

ସ
gijFabF

ab,                                       (3)       

     
     F[ijk]=0,                                                                   (4) 
 
Fij,j =0                                                                          (5) 
 
gijv;ij=0                                                                         (6) 
 
for the metric (1)the components  R12, R13 ,R24,and R34 vanish 
identically . this leads to 
 

      F13F23
ୣమಌ

୰మ
=F12F23

ଡ଼ୣషమಌ

୰మ
+F14F24eଶஔିଶ୬,

  (7) 

 

    F12F32ቂeାଶஔ +
ଡ଼మୣశమಌ

୰మ
ቃ =F13F32

ଡ଼ୣశమಌ

୰మ
+ F14F34eଶஔିଶ୬,

  (8) 

 

     F31F41eଶஔିଶ୬= F32F43
ଡ଼ୣశమಌ

୰మ
– F32F42ቂeିଶஔ +

ଡ଼మୣశమಌ

୰మ
ቃ  (9) 

 

   F21F41eଶஔିଶ୬ = F23F42
ଡ଼ୣశమಌ

୰మ
− F23F43

ଵୣశమಌ

୰మ
   (10) 

 
In view of (5.2.7)-(5.2.10) two cases may arise 
 
  (i)   F12 =F13=F24=F34 =0,F23,F14≠ 0   (11) 
 

 (ii)  F14 =F23=0, F12,F13,F24,F34≠ 0  (12) 
 
Case (i) is done directly in term of  Fij components, case(ii) is done in 
term of two potentials θଶ and θଷ which give rise to all the non-
vanishing components of Fij. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SECTION-I 
 

Here we will consider case (i). 
 

 The field equation (2)-(6) for the metric  
 
(1) are, 

R11 = -Kቂ−
ଵ

ଶ
ቄeଶஔିଶ୬Fଵସ

ଶ +
ୣమషమಌ

୰మ
Fଶଷ

ଶ ቅ + Vଵ
ଶቃ   (13) 

 

R22=-Kቂ−
ଵ

ଶ
൛eସஔିସ୬൫Xଶeଶஔ + rଶeିଶஔ൯Fଵସ

ଶ ൟ + ൫Xଶeଶஔ +   rଶeିଶஔ൯
మయ

మ

ଶ୰మ
ቃ(14) 

 

R33 = -Kቂeஔିସ୬Fଵସ
ଶ +

ୣశమಌ

ଶ୰మ
Fଶଷ

ଶ ቃ  (15) 

 

R44 = -Kቂ
ଵ

ଶ
ቄ

ୣమಌషమ

ଶ
Fଵସ

ଶ +
ୣమషమಌ

୰మ
Fଶଷ

ଶ ቅቃ  (16) 

 

 R23 = -Kቂ−
ଡ଼

ଶ
ቄeஔିସ୬Fଵସ

ଶ +
ୣశమಌ

୰మ
Fଶଷ

ଶ ቅቃ  (17) 

 
F23 =H (18) 
 
F14 =K1 (19) 
 

V11 +
భ

୰
=0 (20) 

 

CONCLUSION 
 

In this chapter we have conclude that some solutions of electro-
magnetic and scalar field for cylindrically symmetric metric (Stachel 
metric) in two different cases in which case (1) is done directly is 
terms of Fij components 
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