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Abstract

ORIGINAL ARTICLE In this paper we have determined the
complete set of solutions for the non empty D with
cosmological constant with charged perfect fluid
distribution in general relativity and summarize
the involvement of the stress energy tensorin the
study of fluid mechanics. We will also study the
stress energy tensorunder the mechani cs of perfect
fluids.
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The metric (1.1) may alternatively be expressed as:

2 gy_2r A 2 (PPP-@m* ., 5 4 5 5 pP-mQ Q 5

ds? = H?[~ -dx? — (P T )do® — _~-dy 2( )drdo + £ de?)
....... (1.3)

We note that,
Pp’-gm® _ 1  PR(m-p)*-(Pp-mg)*

p _@—p[ y | O (1.4)
Hence the equation (1.3) takes the form,

2 = g2t L B L PQ g o3y Q-P(,  pP-mQ , )?
ds* =H™°[ J{FF: g T s do“}+ = {dr 5 doj] ....... (1.5)

It is obvious from the above that if all the structural functions (1.2) are positive ¢ = p, then 1

may be interpreted as time coordinate. However if p = ¢, Tno more can be taken as time, instead o

should beinterpreted to represent time coordinate. In this manner different assumptions regarding the
sign and relative magnitude of the structural functions would lead to different interpretations of the

coordinates (x, 7, v, 7). However, for the sake of convenience we designate the coordinates as::

x® = hE)

The non vanishing components of metric tensor are:

_H—Ei 0

FP. i
g,ﬂh = A A | easesss (16]
- : =2 0
s e e
A 0 -
From equation (1.6), we further have:
i Z% (1.7)
g G = Je /Y - |

Since we know that the cosmological constant » appears in Einstein’s field equation in the form
| -
R, — 39w R=KT,,—Ag,,

Wherethe Ricci tensor/ scalar R and the metric tensor g describe the structure of spacetime,

the stress-energy tensor T describes the energy and momentum density and flux of the matter in
that point in spacetime.

When a is zero, this reduces to the field equation of general relativity. When T is zero, the
field equation describes empty space.

We see that, from equation (1.8), T,,,, is given by,

(1) For perfect fluid
Tw=W+aUU, +Ng,, . (1.9)
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Where 11 and ¢ are respectively the pressure and matter density and U, U,, is the four-velocity
vector held satisfying

u,u =
and 9 sthe metric written with a space-positive signature.
(i) For dect{omagnetic fields . |
o = | AR Belo? Y] 0 e (1.10)
Where E,,, is the electromagnetic field tensor.
Conclusion

We saw the stress energy tensor (T, ), in general relativity, isthat asthe sole function of defining

the energy density of the corpsethat causes the curvature of space-time. However, we noticed that the

stress energy tensorused in general relativity was other than a generalization of the stress tensor used
in fluid mechanics.

So, without giving detailsof calculations, we can give some useful findingswhich areasfollows:
Charged perfect solution of type D metric.

2. Dubey’s solution may be recovered by applying the limit of vanishing electromagnetic fields
which is particular case goes over to the Wahlquist solution.

For H=1, we get Mishra’s (1983) solution.
For P,Q,=1, we obtain the solution of Diaz (1983).
Thus, in thisway alarge number of solutions are obtained by authors.
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