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We find that the theory of gravity proposed by Malin, R,, = —4w T,,, is incompatible with experimental results.

In a recent paper Malin' suggests a theory of dp +20¥,00 =0 ()
i = .

gravity governed by the field equations?
R,,=-41T,,. (1)

In this theory the left-hand side of Eq. (1) is the
Ricci tensor computed in terms of the standard
Christoffel connection; T, is to be interpreted as
the standard stress-energy tensor. Given these
interpretations we find that this theory does not
correctly predict the results of laboratory experi-
ments.

Let us consider the fluid mechanics predicted
by Eq. (1). The stress-energy tensor for a perfect
fluid of density p and pressure p is given by

Using Egs. (1) and (2) we find the following equiva-
lent equation:

Ry, ~ ‘laguuR = —477[(9 +p)up”u +%(P _p)guu] . 3)

The left-hand side of Eq. (3) is the Einstein ten-
sor, whose divergence vanishes because of the Bi-
anchi identities. Taking the divergence of the
right-hand side of Eq. (3) gives the equations of
fluid motion,?

2(p +p)V ut +utv (p +3p) =0, (4)
(p+p)utv u” +3(g™ +u'u")v, (p-p)=0. (5)

Equation (4) is the analog of the equation of “con-
servation of mass,” and Eq. (5) is the analog of
Euler’s equation for fluid motion. We find that
these equations are unacceptable.

Let us consider the Newtonian limit in which
p <p and u* ~(1, v*); then Eq. (4) reduces to

dt

Consider a small volume V of fluid, chosen so that
the boundary of V moves with the fluid. Let m be
the mass of fluid contained within V. Equation (6)
then reduces to

c—?t- (Inm) = _;_t (InV). (7
Equation (7) implies that mass will be noncon-
served at a rate proportional to the expansion rate
of the fluid. This result is catastrophic for labora-
tory experiments, for if the volume of a fluid ele-
ment doubles, then Eq. (7) predicts that its mass
will reduce to half of its original value. Thus in
addition to the nonconservation of mass on a cos-
mological scale proposed by Malin, there is a
nonconservation of mass on laboratory scales.
[We note that for the case of a homogeneous cos-
mological model, Eq. (7) reduces to Malin’s Eq.
(1.3).]

We also point out that Eq. (5) does not reduce
to the classical Euler equation in the Newtonian
limit. The force on a fluid element is produced
primarily by the density gradient rather than the
pressure gradient. One consequence of this is
that small-amplitude density perturbations propa-
gate at the speed of light, It will also have signi-
ficant effects on the structures of stars and planets.
For these reasons we find that this theory is un-
acceptable.

We would like to thank Dieter Brill, James Isen-
berg, and Charles Misner for reading this paper
and discussing it with us.
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