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terms would be of the same order as the contrib-
utions to the reduced rates, i.e., -7/o, a level at
which current experiments are not sensitive. On
the other hand, the disagreement in the linear
coefficients clearly indicates a I LI I

= —,
' violation

in the nonsymmetric amplitudes.
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The gravitational field equations proposed by Yang are shown to be identical with those
proposed by Kilmister in 1959. The static, spherically symmetric solution of the Kilmis-
ter- Yang field equations is found. It is shown that solar experiments cannot yet distin-
guish between these equations and Einstein's vacuum equations.

In a recent paper Yang' has proposed new gravitational field equations of the form

where 8,j is the Ricci tensor and the semicolon denotes covariant differentiation. These equations are
identical to those proposed by Kilmister in the form 8,jQf where R,», is the Riemann-Christoffel
tensor. Equations (1) will hereafter be referred to as the KY equations. While Yang has left discus-
sions of the significance of these equations to a later paper, it is my purpose to find the solution of (1)
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which is the analog of Schwarzschild's solution for general relativity and to examine its physical con-
sequence s.~

I consider the spherically symmetric static coordinate system

ds'= —A(r) dr2 —r2(d8'+ sin ed'')+ D(r) dt',

and shall seek an inverse-power-series solution for which A and D are asymptotically flat. For the
metric (2) I find only two independent coupled differential equations which, from (1), are

r2[2AA"D2+AA'DD' —4(A')2D +A'(D') ]+4A D2(1-A) = 0,

r2[2A2D Disci 4A2D«D'D —3AA'D2D«~2A (Di) +2~ID(Di) —AA«D'Di+2(Ai) D2Di]

+ 2ArD[2ADD" -A(D')2-A'DD'] —4A2D2D'= 0,

(2)

(3)

where the prime denotes differentiation with respect to v. From the form of the KY equations it is
clear that all solutions of Einstein's vacuum equations R;,. =0 will satisfy (1). Thus Schwarzschild's
solution as well as its transformations will satisfy (3). However, one wishes to know whether there
are more general solutions which are physically meaningful. I take the following expansions for A and
Do

A =1++n, /r',
i=1

D =1+QP,./r',
i=1

(4)

"h"e ~, and p,. are constants. Substitution of {4) into (3) results in the solution4

+ —(~ +P )P~, D=1+ ~+ —,(a +P )Q~.P
1 a /r r' ' " r" (5

Here y, and p,. are complicated functions of the integration constants n, and p, . Note that (5) would de-
generate to the Schwarzschild solution if one could demonstrate the equality of a, and —P,. In fact this
cannot be done since a, and P, can be determined only by experiment. However, the difference between
these numbers is sufficiently small so that the physical predictions of the KY equations and Einstein's
are essentially the same with respect to solar experiments. To see this we have P, = —2m from New-
tonian correspondence, where m is the gravitational mass. From the light-deflection experiment we
may conclude that n, =2m to within 10/0 accuracy. ' However, we can do much better by considering
%einberg's analysis of the gravitation experiments and the determination of the expansion parameters. '
From the advance of the perihelion of Mercury we are able to conclude that

a, = 2m(1. 000+ 0.001).

This means that (5) may be written as

1 m ~ — 2 3
1 —2m/r 500r ' r 2000

The terms which cause this solution to differ from Schwarzschild's are well beyond the state of obser-
vation at this time. Accordingly, I conclude that solar experiments are presently unable to distinguish
between the KY equations and Einstein's vacuum equations.

However, (7) is not identical to the Schwarzschild solution and as sn immediate consequence (7) does
not possess a Schwarzschild-type singularity at &=2m. In the vicinity of r =2m this solution differs
markedly from Schwarzschild's solution. It is therefore possible that observations of collapsed bodies
could lead to a distinction between the KY and Einstein equations.

As another remark I note that setting A = 1/D in (3) results in differential equations which are easily
integrated. For this case I find the general solution to be

D=A '= —2m/r+Xr', (8)

which will be recognized as Kottler's solution' for Einstein's equations with a cosmological constant.
It is therefore found that a Birkhoff theorem does not apply to the KY equations since it is not possible
to find a coordinate transformation which carries the Schwarzschild solution into the Kottler solution
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in four dimensions. This result could have been anticipated since (1) is satisfied by G, , =)(g... where
X is consta t.

While I have taken a noncommittal attitude in this note it must be pointed out that many objections to
the KY equations have been raised. ' As an example, Thompson found a static solution with axial sym-
metry which seems to represent two unsupported mass points. Such unphysical situations seem to be
readily connected to the KY equations.
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ERRATUM

POPULATION OF EXCITED ELECTRONIC LEV-
ELS BY BETA DECAY, AND ITS INFLUENCE
ON MOSSBAUER SOURCE SPECTRA. L. L.
Hirst, J. Stohr, G. K. Shenoy, and G. M. Kalvius
[Phys. Rev. Lett. 33, 198 (1974)j.

The quantitative solution for Mossbauer source
spectra with rearrangement effects given in our
paper contains an error. A correct solution has
been derived and will be published elsewhere.
Our qualitative discussion remains correct, ex-
cept that the condition for slow rearrangement
must be obtained by comparing the electronic re-
arrangement rate zo, with the reciprocal nu-
clear lifetime, 1/t„„„ratherthan with mh f.

We are indebted to M. Blume, F. Hartmann-
Boutron, D. Spanjaard, F. Gonzalez-Jimenez,
and P. Imbert for pointing out certain physical
difficulties in our original solution.
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