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Consider a space whose fundamental tensor has the form

Gy = Vs (1)

where

’(/) = ¢($0a$17$27$3) > 07

Moo = 1, ng; = 0, Nk = —0;p-

Here, as usual, 0, = 1 for i = k and §,;;, = 0 for i # k. Greek indices take the
values 0, 1,2, 3, Latin indices the values 1, 2, 3.

It follows from (1) that

where, of course,

For the Christoffel symbols of the second kind we obtain, according to (1) and

(2),
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where, as usual, 5g =1 for « = B and (52‘ = 0 for @ # . Summation over
identical Greek indices is assumed from 0 to 3.

The Riemann tensor
_ 81“25 or«

K o o
B = g = g Thal — LT @

can be represented in the form

1 R
R 5 = Pl — 3 (A - 5) (6,%9#1/ - 539#6) : ()

Here, for the space under consideration,

Plsy = % (6gPW _53Pu6) + % (ngw_nguB) - % (6gguv_5gguﬁ)7 (6)
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Py =g"P P, =P

po woav [z

P=g"P,, 9)

and, of course,

R} ., = R,,, R=g¢"R,,.

v

From equality (5) it follows directly that

1
R;w - ig,uuR = P[Ll/ - Ag;1u7 (10)

and, consequently, Einstein’ s equations of gravitation can be represented in the
form

Pp,y - Ag/LV = *XT (11)

pv
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where T, is the mass tensor and x is Einstein’ s gravitational constant.

Of course, representing the solution of Einstein’ s equations of gravitation in the
form (1) is possible only under certain assumptions concerning the mass tensor.
In the present work we shall not consider the conditions that the mass tensor
must satisfy in order for equations (11) to be mutually compatible if the metric
has the form (1).

Put

T = iy, (12)

where p is the invariant mass density and u,, is the four-dimensional covariant
velocity vector, normalized by the formula

9" u,u, =1, (13)

The conditions

v, T =0, (14)

where V,, denotes the tensor derivative, are equivalent, as applied to (12), to
the conditions

puV ut + ut vV pu? = 0. (15)
Here u* is the four-dimensional contravariant velocity vector.
Taking into account the continuity equations
V,pu’ =0 (16)

the conditions (14), as applied to (12), are in fact equivalent to the equations
of a geodesic line

u’V,ut = 0. (17)

If in the equations of a geodesic line the time coordinate z is taken as the
independent variable, then they are written in the form (see (12))

i, =00 @@, +Ti i@, =0 (i=1,2,3). (18)

i pr iy pr pv

Here the dot above denotes differentiation with respect to the time coordinate
Zg-
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According to (3)

Olnvy

Gos (19)

.. .. 1 ..
F:jl,xua:,j = (xaxﬁ — §nwxﬂazyr]“5>

and the equations of a geodesic line in the space under consideration take the
form

.. 1 /0lny Olnvy . ..
; + 3 ( o + . xl> N,y = 0. (20)

We satisfy equations (20) if we put

where

S= /M, (22)

T = Z,x, (23)

where, by virtue of the relations (23) themselves,

&; = const. (24)

With the aid of relations (23), as is known, the phenomenon of the “recession”
of galaxies is explained, and the quantities &, are regarded as the coordinates
of the corresponding mass in the comoving coordinate system (see (137?)).

Applying (21)—(22),

Olny 1dny

= 2
gz, S d§ 'mee (25)
Py 1dng 1 (d®lny  1dlny 6)
8%8:&” S ds M S2 452 S ds NperTolrs

and therefore, according to (7) and (8), we have, respectively,

_ldmy 1 Iy  1ldny 1 (dlmp)Z o
T §Tas T sR Tas? T §Tds 2\ ds ) [Tkttt
(27)
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1 [d®my  3dlny 1 /dnyp\’
A_qp{ is? "57ds +4<ds>}‘ (28)

Taking into account (10), (27), and (28), we arrive at the conclusion that

1 lny  2dlny 1 /dlnp)’
Rﬂ”zgwR{ 42 "5 ds +Z< dS) M

1 [d?Iny  1dlne 1 /dlng\>
+S2{ d52 _g dS _5( dS ) nuanu‘l’xo’x’r‘ (29)

If, following (1), we set

¥ = H*(S), (30)

then equality (29) leads to an analogous equality obtained in (1) for the Fried-
man-Lobachevsky space. This space is considered in detail in (1) (see also (3-

5)).
In (1) it is established that, as applied to (12), (29), and (30),

H=(1—A4/9)?, (31)
H
up = gnpawaw (32)
124 (33
P = uSHS

where A is a constant.

Starting from equalities (28), (30), (31), and (33), we arrive at the expression
for A

n
A= ijh (34)

where
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Equalities (10) and (34) give grounds to interpret the quantity p; (35) as grav-
itational pressure (pressure of gravitational radiation) in the space under con-
sideration.

According to (11),

P =4A —uT, (36)

where P is the invariant of the tensor P, and T is the invariant of the mass

uv

tensor.
In accordance with (34),

4 1

pP=— — fc2T) . 37

= (o5 (37)
The quantity P (37) characterizes the curvature of the space under consideration,
taking into account gravitational pressure.

What has been set forth gives grounds to interpret the tensor

P,uu = R,uu - 1/29;“/R + Ag;u/ (38)
as a tensor characterizing the curvature of space, taking gravitational pressure
into account.

I take this opportunity to express my gratitude to Acad. V. A. Fock for dis-
cussing the work.
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