
Note on an interesting metric of the field equations in general relativity

This article has been downloaded from IOPscience. Please scroll down to see the full text article.

1968 J. Phys. A: Gen. Phys. 2 138

(http://iopscience.iop.org/0022-3689/2/1/019)

Download details:

IP Address: 129.252.86.83

The article was downloaded on 31/05/2010 at 19:36

Please note that terms and conditions apply.

View the table of contents for this issue, or go to the journal homepage for more

Home Search Collections Journals About Contact us My IOPscience

http://iopscience.iop.org/page/terms
http://iopscience.iop.org/0022-3689/2/1
http://iopscience.iop.org/0022-3689
http://iopscience.iop.org/
http://iopscience.iop.org/search
http://iopscience.iop.org/collections
http://iopscience.iop.org/journals
http://iopscience.iop.org/page/aboutioppublishing
http://iopscience.iop.org/contact
http://iopscience.iop.org/myiopscience


138 Letters to the Editor 

is the above-mentioned equation (1). This general equation is expressed as 

w =  1 -  :7(Q) exp ( -  ST zuQ dT) dQ ( 5 )  
0 TO 

and corresponds to the case when the polydispersional aerosol is crystallized, all its drop 
sizes being characterized by its own cooling rate. 

Equations (3) were repeatedly used to calculate the crystallization of the aerosol (see, 
for example, Kachurin 1959). 
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Note on an interesting metric of the field equations in 
general relativity 

Abstract. In the course of investigating the Rainich equations of the 'already unified 
field theory' in the case when the electromagnetic field is non-static, Bera and Datta in 
1968 obtained a metric which leads to empty flat space. It is shown that the said 
metric is Riemannian (non-flat) and satisfies the field equations of gravitation for 
empty space. Hence it is of great interest from the point of view of cosmology. 

In  the course of investigating the Rainich equations of the 'already unified field theory' 
in the case when the electromagnetic field is non-static and the space-time metric admits a 
group G, of automorphisms, Bera and Datta (1968) have very recently obtained the metric 

16AB 
9 

ds2 = (dP) '  -B(kx4 + l)":"{(d~')' + (dx')'} - - ( kx4+ Z)-2'3(d~3)2 (1) 

R,4 = 0. (2) 

for which 

Here x4 is the time coordinate and xl, x2, x3 are the space coordinates. 

the group G, includes the Abelian subgroups G3. 
We note in passing that the metric (1) admits an intransitive group of motions and that 

The metric is seen to satisfy the field equations of gravitation for empty space 

G,,) = 0 (3) 
and, moreover, the pseudo-tensor density of gravitational energy and momentum vanishes 
everywhere, i.e. 

til'' = 0. (4) 
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By straightforward calculation one can see, for the metric (l), that the only surviving 

components of curvature tensor RccBY6 are 

Thus the metric under consideration, although it leads to empty space, is Riemannian 
(non-flat) by yirtue of ( 5 ) .  Hence the conclusion arrived at by Bera and Datta (1968) that 
the metric leads to empty flat space is not correct. 

By considering the metric in the more general form 

ds' a, (dx4)' -(Ax4 + Z)"(dxl)' -(Ax4 + Z)"(dx2)2 - ( k x 4 +  l ) ' ( d ~ ~ ) ~  (6) 
one can easily obtain for gravitational fields in empty space 

which yields the same solution as obtained earlier. 

obtained a conformastat gravitational universe 
While studying static gravitational fields in general relativity, Das (1968) has, of late, 

ds' = (1 - m x l ) - ' ( d ~ ~ ) ~  -( 1 - m ~ ~ ) ~ ( ( d d ) '  + (dX2)2 + (dx3)'} (8) 
where m is a constant and 1 -mxl is the potential function. The  above metric is due to 
'an infinite plate parallel to the (2, x3) plane', which gives via an 'illegal' transformation 
the non-static metric 

ds' = (dx4)' - ( ~ ~ ) - ' 1 ~ ( d d ) ~  - ( X ~ ) ~ ' ~ ( ( ~ X ~ ) '  + (dx3)'} (9) 

x4 > 0. This is the same metric as has been obtained by Bera and Datta (1968). From 
the point of view of cosmology, the above metric is of great interest and deserves considera- 
tion. One may imagine that the field given by the metric represents a transitional model, 
like a vacuum pocket into which matter is introduced from the surrounding portions of an 
extragalactic nebula. 

The author wishes to express his gratitude to Professor B. K. Datta, Surendranath 
College, Calcutta, India, for his guidance and help, and thanks Mr. N. De, Jadavpur 
University, Calcutta, India, for his valuable suggestion. 

Department of Physics, 
Hooghly Mohsin College, 
Hooghly , 
West Bengal, 
India. 

K. BERA 
14th August 1968 

BERA, K., and DATTA, B. K. 1968, J .  Phy's. A (Proc. Phq~s. SOC.), [ 2 ] ,  1, 
DAS, A.,  1968, J .  ~ V u t h .  Phys., pre-print. 


