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1. Introduction

Various relativists have shown their interest for solutions of perfect fluid spheres in Einstein-Maxwell Cartan theory. Attempts
have been made to investigate the problem of charged fluid in E-C theory by Nduka [7], Singh and Yadav [ 10 ], Prasanna [ 8 ],
Kopezynki [ 5,6 ] and Raychaudhuri [ 9 ]. They have considered the generalization of Maxwell’s equations in space having torsion
but this idea leads to a breakdown in the gauge invariance and charge conservation principle. However, Raychaudhuri [ 9 ], Nduka
[ 7] and Singh and Yadav [10] have taken the equation in a form so as to preserve the charge conservation principle. With this
formulation Raychaudhuri has investigated the possibility of bounce in the presence of a magnetic field for Bianchi type-1 universes
with p =0 and p = p. Further Nduka has discussed the static charged fluid spheres in E-C theory and has found that the pressure is
discontinuous at the boundary of the fluid sphere. Recently Katkar [3] and Katkar and Phadatare [4] have also considered Einstein-
Cartan theory of gravitation.

In the paper we have studied the interior field of a static spherically symmetric charged fluid distribution with non-zero spin
density. Assuming that the spins of the individual particles composing the fluid are all aligned in radial direction, we have obtained
solutions by choosing metric potential A(r) and v(r) in different suitable forms. Pressure and density have been also found for the
distribution and the physical constants appearing in the solution have been evaluated by matching the solution to the Reissnar-
Nordstrom metric at the boundary. Unlike general relativity, p as discontinuous at the boundary of the fluid sphere.

2. The field equations :

The Einstein-Cartan-Maxwell equations are

R, —% Rg, =87 t, (2.1)
Qilj( _é}kQ;I _5ikQ;| =87 Silj< (2.2)
[(-0)*F?]; = (-9)*3' = (-g) "o vl 3

[Fij k]: 0 (2.4)

Where Rj is the Ricci tensor of asymmetric connection and also the energy momentum tensor t; is not symmetric, F,, is the
electromagnetic field tensor and J* is current four vector (we have set ¢ and the gravitational constant also to be equal to unity).
We use here the static spherically symmetric metric

ds? = e'dt2 —e* dr? — r2 (d€? + sin? &P (2.5)
where v and A are functions of r only.

For the system under study the symmetric energy momentum tensor T j splits into two parts viz. TJ-' and E; for matter and

electromagnetic field respectively as
Tij=T,+E (2.6)

where
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T, =(p+p)uu’ - ps;
E; =—F, FW+15?FI F'm
a 4 j Im

with u; u' =1. Here p is internal pressure. p, o are the densities of matter charged respectively and u'is the velocity
vector of matter. We use co-moving co-ordinates so that

u' =g,
The non-vanishing components of Tij are
T44 =P T11 _T22 =T°=—p

Because of spherical symmetry, the only non-vanishing components of Flis F*=—F". Then from (2.1) and (2.6) the field
equations may be written as

8z ﬁ—E:e*(V?+r—12J—r—12, 2.7)
" [ 12 1 1
87 p+E=e" VoAV VL VA : 2.8)
2 4 4 2r
_ (A1 1
87r,o+E=e*(———2j+—2 2.9)
r r r
where following Hehl [1,2] we have defined effective density p and effective pressure P as
p=p—2aK*and p=p—27K> (2.10)
with
K=He (2.11)
Here H is constant dashes denote differentiation with respect to r.
Also
E— _|:41|:41 (2.12)
and
41 Voo
gro=| & 2pa, AV paly (2.13)
o r 2

It is clear from these quantitiesitis P = P — 27ZK2 and not the p which is continuous across the boundary r = r,

of the fluid sphere. The continuity of P across the boundary ensures that of V' exp.(v). Further with P and p = p—27zK2

replacing p and p respectively, we are assured that the metric coefficients are continuous across the boundary. Hence we shall
apply the usual boundary conditions to the solutions of equations (2.7) and (2.8) and (2.9).
The exterior metric is taken as usual Reissner-Nordstrom line element given by

2 2\t
ds? :( _¥+%jdt2_(l_¥+%] dr’ —r"(d@* +sin&dg’) (214

Where Q,=Q(ro) and M is the total mass of the fluid sphere.

3. Solution of the field equations
Equations (2.7)-(2.9) provides us

- Il (VA VAL A VAR ViC N A | 1
8T P | - (3.1)
21 2r 2 4 4 2r r 2r
et (v AV v v o1 1
E=—| ———— — = Py (3.2)
2\ 2 4 4 2r 2r r 2r
87 p=e" %_V_”+ﬂ_v_lz i_i i (3.3)
r ar 4 8 8 4r 27 ) 2r? '
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Use of equations (2.10) in (3.1) and (3.3) yield pressure and density as

-1 1 n 11 12 1
grp=C [ v AV v A 1L ek (3.4
2r 2 4 4 2r r 2r

87zp:e‘*[———+———+———} 212+16 ’K? (3.5)
r

We have three equations (2.7)-(2.9) in five variables (p, E, p, A, v). Hence we have two variables free. We take A and v as two
free variables. We choose these fluid variables in the following forms.

k,r*" +k
et =—L 36
ro" +k 49
eV = M (3.7)
4k,
where k, ki,k2,ks,ks are arbitrary constants and n is positive integer. Using equations (2.11) the spin density K is given by
K2 = LHz (3.8)
k,r? +Kk,r+k
Using equations (3.6), (3.7) and (3.8) in (2.13), (3.2), (3.4), (3.5) we get
2 2 2n
167 p= 12287r k,H LT 2+k
kro+k,r+k kr+k
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+ 5 5 - |t (3.10)
4r(k,r=+k,r+k) r r
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nr2"?, k(k, -1 N 2(k r+k,)
aF“ F“ (r2n + k) (k, ran +k)  (k,r 24k r+k)
ar r 2

Ao =

(3.12)

y k,r? +3k,r +k %2
4k, '

Now using the boundary conditions as discussed in section 2. The constants are fixed by
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o]
4. Discussion and Conclusion

For a realistic model p > 0, p > 0 which will impose further restrictions on these solutions. We, therefore, restrict our solutions
to only those values of constants for which pressure and density are positive.

Further solutions obtained in this paper are singularity free.
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