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Abstract 

It is shown that for a spherically symmetric perfect fluid solution to be of class one, 
either (i) ~=0, or (ii) e+R=0,  ~ and R being respectively the eigenvalue of the Weyl 
tensor in Petrov's classification and spur of the Ricci tensor. Hence, it is deduced that 
whereas every conformally flat perfect fluid solution is of class one, the converse is not 
true in general. However, the converse does hold for all solutions with p = 3p. 

The problem of  embedding a four  dimensional Riemannian manifold, 
with signature ( +  - - - ) ,  in higher dimensional pseudo-Euclidean space 
has attracted considerable attention in recent years in connection with the 
symmetry properties o f  elementary particles. Explicit embedding transfor- 
mations for  a number  o f  well known relativistic Riemannian space-times 
have been given by Rosen [3, 4]. In  the present note we show that  every 
spherically symmetric perfect fluid solution is o f  class one if and only 
if either (i) e = 0 ,  or  (ii) E + R = 0 ,  where E is the eigenvalue o f  the trace 
free Weyl tensor in Petrov 's  classification and R is the spur o f  the Ricci 
tensor. 

We take the spherically symmetric line-element 

ds 2 = - e ~ dr 2 - r 2 (dO 2 + sin20 de  2) + eP dt  ~ (1) 

where ~ and/3  are functions o f  r and t only. Throughou t  this note we use 
relativistic units (e = 1, G = 1) and denote partial differentiation with respect 
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to r and t by a pr ime and a dot  respectively. The non-vanishing components  
o f  the Einstein tensor G ,  ~ for  the metric  (1) are given by 

Gi 1 = (1 / r  ~) [ -  1 + e  -~ (1 + r/3')] 

G22 = G 3  3 = - e + (1/r 2) [1 - e -~ (1 + re,' - r/3')] (2) 
G44=(1/r  2) [ -  1 + e  -~ (1 - rc~')] 

e ~ G41 = - eP GI 4 = a/r 
where 

e = - (1/4) e -~- [2/3" + p ' ( / 3 ' -  a ')  +2r -1(~  ' -  p')] 

+ (1/4) e-P [2~ + a(a -/~)1 + (1/r2)(1 - e -s)  

is the eigenvalue of  the trace free Weyl tensor in Petrov 's  classification as 
shown by the au thor  [2]. I t  may  be ment ioned here that  ~ = 0  implies all 
components  of  the Weyl tensor  vanish identically and  hence the space-time 
is conformal ly  flat. 

We  now assume tha t  the material  filling the sphere is a perfect  fluid with 
only radial mot ion.  The stress energy tensor for  such a distribution is 

given by Ta b = (p +p)uau  b - p g a  ~, uau a = 1, u 2 = u 3 = 0. (3) 

I t  was shown by K a r m a r k a r  [1] that  a necessary and sufficient condit ion 
for a spherically symmetr ic  space-time described by the line-element (1) 
to be of  class one is 

3(1 - e-~) ~ + r~(1 - e-~)(G4 4 + G11 - 4G2 2) - r4(GllG4 4 -  G14G41) = 0. (4) 

Combining  (2) and (3) with the help of  Einstein's field equations and 
substituting in (4) we get 

,[E + 8,~(p - 3p)1 = 0 
or equivalently e(~ + R) = 0. 

Therefore,  for  a spherically symmetr ic  perfect fluid solution to be of  
class one, either 

(i) , = 0, or (ii) e + R = 0. (5) 

Hence  we have the following result: Every confonnal ly  flat perfect fluid 
solution is o f  class one. The  converse is not  true in general a l though it does 
hold for  all solutions with p = 3 p .  A number  of  solutions obtained by 
Vaidya  [6, 7] which include as part icular  cases some well known isolated 
and global distributions of  mat te r  all satisfy (5(i)) and therefore are of  
class one. A solution satisfying (5(ii)) has been given by Tikekar  [5] 
recently. 
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