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SUMMARY

Abundant geophysical, astrophysical and cosmological evidence is explain-
able most readily by consequences of an Einstein desideratum for Mach's Prin-
ciple: Cavendish parameter G should increase as one approaches a massive body
(exact opposite of Brans-Dicke hypothesis, but a feature of Einstein-Hlavaty
asymmetric, non-metric theory). A corresponding physically viable (95% prob-
ability) scalar-tensor theory predicts (as did Milne, in exact opposition to
Dirac) that G increases in time, and that complete gravitational collapse is
impossible: black holes do not exist; quasars are merely compact pulsating stars.

new critical test aboard the Heljos satellite and nuclear applications are
proposed.

CONTENTS
1. Geophysical anomalies explainable by an increasing G.

2. Astrophysical evidence of necessity for an improved gravitational theory
(Y>1sq<!/2)-

3. A new Milne-type (as opposed to Dirac-type) of scalar-tensor gravitational

field theory compatible with all physical evidence (and thus now the only
viable theory). :
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ERRATA AND CORRIGENDA
1. Exhibit A
a. Page 2, bottom line: strike out first factor 2.

b. Page 8, line 8: insert [Our Max imum Likelihood estimate is
y = 1.02 + 0.01.]

c. Page 14, next to bottom Tine: version22,
2. Appendix 1

a. Abstract, line 7: replace "weakens" by "changes" and + 0.06 by + 0.01;
in next line replace 60% by 95%.

b. Page 3: delete factors (1/N) from (6) and (7),

c. Page 4, equation (8): replace + 0.20 > 1.0] by+0.06 > 1.15; in (10):
replace + 0.088 > 0.92 by + 0.062 > 0.95.

d. Page 5, equation (11): replace + 0.059 > 0.96 by + 0.018 >-1.004;
equation (12): replace + 0.029 > 0.98 by + 0.011 > 0.99; equation

(13): replace + 0.06 > 0.96 by + 0.01 > 1.01; two lines below (13)
replace 60% by 95%.

e. Page 8: replace + 0.20 > 1.01 by + 0.06 > 1.15.

I+

f. Page 10: replace + 0.088 > (.92 by + 0.062 > 0.95.

g. Page 11: replace + 0.059 > 0.96 by

I+

0.018 > 1.004.

h. Page 12: replace last column by 0.06, 0.015, 0.062, 0.018 and
replace = 0.029 = 0.98 by + 0.011 > 0.99.

i. Page 14: vreplace =+ 0.055 by i 0.011 > 1.006.
3. Appendix 3A

a. Page 2, equation (7): 1insert minus sign before right-hand sfde.
4. Appendix 3B

a. Insert reference 11:

A. Einstein, "Stationary systems with spherical symmetry consisting
of many gravitating masses," Annals of Mathematics, Ser. 2, vol.
40 (1939), pp. 922-936. '
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1. GEOPHYSICAL ANOMALIES EXPLAINABLE
BY AN INCREASING G.

Most of the quantitative observational evidence which has been adduced?!
for the Dirac hypotheses that (é/G) < 0 either depends on unverified approxi-
mate calculations concerning complex phenomena {e.g., lunar tidal friction)
or else concerns data at the 1imit of meaningful measurements, and so cannot
be regarded as fully conclusive. In fact, Dickel admits that " . . . the
foregoing discussion cannot be marshaled as evidence for a gradual decrease
in the gravitational constaﬁ%."

However, all gqualitative phenomena unambiguously associable with (é/G) 0
support the Milne hypothesis (é/G) > 0. ‘

1.1. Anomalous terrestrial core heat flux explainable by shrinkage of

core radius.

Dickel has surveyed the evideﬁce for heat production in the oceanic and
continental crusts, and finds that "the large value for heat flow through the
ocean floor is something of a mystery. If the foregoing assumptions concern-
ing the distribution of radioactivity are correct, this heat cannot arise in
the oceanic crust but must have its origin'deep in the mantle." From all
sources Dicke computes "a total of 13 to 15 ergs/cm?sec. This is to be com-
pared with an observed average flux of 50 ergs/cm2sec. The agreement is not
particularly good;" Dicke posits ad hoc a complicated mechanism by which
weakening-gravitation would result in a cooling interior.

More straightforward is the hypothesis that increasing G, and a consequently
shrinking core, represents in effecf work done compressing the core by the
expanding universe, which thereby releases the discrepant 35 ergs/cm2sec

observed. To see this, consider the Newtonian n-body gravitational problem



which I have shown? can be written as (using = d/dt)

(1) x = GV(x), V(x) =z V(-x) = V{x/|x])/|x] >0
where x is a 3n-vector. The conservation of energy for a gravitationally

bound system is, for G constant,

(2) E=%RP-GNU54%L
But for variable G,
t
(3) E=%HP-GWME-EJ—J Gvdt .
0

For isolated particles which interact only gravitationally, (é/G) > 0 implies a
loss of total energy, i.e., the particles orbit nearer their center of mass.
But for a solid body, shrinkage would involve compression, friction, heating

and loss of heat to the crust by convection and conduction.

1.2. Anomalous secular acceleration of terrestrial rotation virtually

proves Earth's shrinkage.

According to a UPI release of March 21, 1975 "Dr. Paul Lowman of the
Goddard Space Flight Center . . . discounts the theories the continents have
grown in land size. He'believes they are shrinking."

Let the 3-vector o denote the Earth's angu]ar've1ocity and J its inertia

tensor. If (é/G) >0, i.e., if the Earth is shrinking uniformly then (cf. (7)

below)

(4) J = -2ed,2¢ = (0.2)(6/6), ("= d/dt)
while Euler's equations are

(5) Jo t o . dd = - Jn .

Now (& + Ja)" = -2(z - Ja) = 2¢(5 - J2), or



2et
(6) 3-a$=(wo-azo)ee, (0<t <+ w).

Hence the kinetic energy of rotation must be increasing, i.e., the Earth exper-

iences a secular acceleration of its rate of rotation.

The analysis by Curott3 and Dicke" of five eclipses between 1062 B. C.
and 71 A. D. shows that Earth's || decreases relative to planetary periods
by (15.9 + 0.7) x ]0—11 parts per year. Subtracting® all known influences
(e.g., tidal deacceleration, an acceleration due to rise in sea level, and
isostatic recovery of the geoid) still leaves "a residual unexplained accel-

-1 -
eration of the Earth's rotation between 4 x 10 . and 10 x 10 H parts per

year."
According to G. Hess® and C. Murphy?

(7) ' e = -r/r=0.1(6/G)

" Now the observations cited prove that, in (6), ¢ > 0; hence, in (7), (é/G) > 0.
(Even. if the quoted residual acceleration is not very accurate quantitatively,

its qualitative correctness would prove conclusively that (é/G) > 0.)

1.3. Anomalous solar neutrino flux explainable by Sun's shrinkage.

The Sun's radiation rate or Tuminosity L can be shown® to be proportional
to the seventh or eighth power of G and also to be a function of its mass M,

radius R, and central temperature T:

(8) L o GTMST/R7 .
When G is assumed constant, known nuclear processes can be used to establish
a quantitative model? of the Sun's internal reactions and temperature T corr-
esponding to the observed values of L, M, and R; in turn, this model predicts
a definite solar neutrino flux at 1AU. To quote Trimble and Reines!®: "“The
conflict between observation ahd theoretical prediction of the flux of elec-

tron neutrinos from the sun has advanced in the paSt year from being merely
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difficult to understand to being impossible to 1ive with." A theoretical 1oop-
hole, which they describe as a "DESPERATE MEASURE", is the ad hoc postulate of
Fowler that the present central solar temperature T is below its average value.
According to the theory to be developed here, no ad hoc hypotheses are neéded.
The shrinkage of the sun would provide, in effect, an energy source additional
to nuclear transmutation, which would necessitate lowering the postulated cen-

tral temperature T in order to be consistent with the observed L.

2. ASTROPHYSICAL EVIDENCE OF NECESSITY FOR AN
IMPROVED GRAVITATIONAL THEORY (y > 1, q < %).

2.1. Both General Relativity(GR) and the Jordan-Brans-Dicke (JBD)

extension fail to incorporate the Berkeley-Mach Principle as interpreted‘by

Einstein, Milne, and Sciama.

It has been shown by Dicke! that a scalar-tensor theory in which G varies is

equivalent to standard GR but with variable inertial masses. Einstein!l wanted to.

prove that "the inert mass . . . increases when ponderable masses approach
the test body." This is equiva]ent-to assuming that G increases as one test
body approaches a ponderable mass.

The same effect arfses naturally in the asymmetric, non-metric Einstein-
Hlavaty theory, where, in the vicinity of an electron or proton of charge e,

' G
(9) G = ;—tfzr:;;— » (u > 0)
e

as can be seen from Hlavaty!? (pp. 42, 185, 161, 202, 205) and Adler, Bazin

_ | .
and Schiffer!3 (pp. 398-399). Thus there is a radius r, = (p e2)® such that*

(10) G>4o as r > (r_‘u + 0).

*In Hlavaty's notation, G = 1,f§= 15 presumablyu = L3 c2é L= (hG/c?’)l/2 =
1.6 x 10733 cm; ez/mecz = 2.8 x 10-"° cm; i.e.,rll= 1.8 x 16-28 cn.



In the initial geometrical version of his scalar-tensor theory, Jordanl®
allowed a dimensionless coupling coefficient w of arbitrary sign, but in
applications to physics he followed the idea of Dirac that (G/G) < 0 and so |

assumed w > 0. In the Brans-Dicke-Bergmann-Wagoner theory it is explicitly

assumed that
(11) -3/2 < w < o,

where agreement with GR is obtained as w + +=; in fact, a key result of JBD
is

(]2) _g_ 8r G P t_

since JBD follow Dirac in assuming (6/G) < 0, they must also assume 1), 1t
turns out, however, that (11) excludes any such possibility as (10).

If, instead, JBD had assumed

(13) —o < gy < -2 ¢ -3/2 <0

then they would not only have found (6/G) > 0, but (as we shall show) they
also would have found (10) as well. However, in many articles and a book,

Dicke! has stressed repeatedly the physical consequence of (11), including

the fact that

(14a) (PPN:)Y=‘”+]=1- 1 <1 (-3/2 < w < + =).

wt 2 wt 2

In contrast, in the present theory

(18b)  (PPN:) Y=H—:—]2= 1 +m‘T§>1 (2 <lu| < + =).

Hence it seems fajr to emphasize that the present theory is not a special case

of JBD: despite formal similarities, it is an entirely different theory, having

radically different observational bases (y » 1, g < %), different physical
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motivations and interpretations, and a different parameter-regime of validity.
(Nevertheless, if one makes the [trivially simple] transformation |w| = - w,
followed by the [radical] change from the parameter region (13) to the dis-
connected region (11), one recovers JBD; for this reason, all known formal
results!>>16 in JBD can be readily transformed into results in the present

theory.) We shall symtolize (10) by (6G/G) > 0. Hence we have

(15) Present theory JBD

(15a) —w <y < -2 -32<w<t o

(15b) | (6/G) > O (MILNE) - (6/6) < 0 (DIRAC)
(15¢c) | (86/G) > 0 (EINSTEIN) (66/6) < O (DICKE)
(15d) (PPN:z) v = 1 (PPN:) v = 1

(15e) reﬁover GR as w » - = recover GR as w » + =

The key result in E. A. Milne'sl7 interpretation of Mach's Principle is

(16) G a c3t/M

where ¢ denotes light-speed and M denotes the (constant) mass of the visible
universe (approximately a sphere of radius ct as cosmic time t increases indef-

initely). Also Sciama's interpretation of Mach's Principle yields
(17) G a c2R/M ,
whence the assumptions
(18a) M = constant, (18b) Ract (t-+ =)
put Sciama's interpretation in exact agreement with that of Milne. In the
present theory we shall prove (18a,b) as well as (17), hence deriving Milne's

controversial, isolated and usually ignored but central result (16) as a result

of a covariant metric theory derived from a Lagrangian variational principle.
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2.2. Observed hyperbolicity of the universe (Sandage, 1974; Gunn, 1974)

physically contradicts both GR and JBD. Anomalous red-shifts of quasars sug-

gest improvability of GR.

Let R denote the expanding radius of the visible universe, containing a

total mass M, and let

(19) = 2GM/c?

"is

denote the Laplace-Schwartzschild "black-hole" radius of the mass M. Let

(20) a ¢ - @R/, 09 RR

denote the usual cosmological parameters. In Appendix 2, we prove the new

rigorous result

(21) R=1[(1-2q)/2q] r qg=gq{t) > 0, t~> +,

LS ?

which holds in either a Newtonian or a Friedmannian hyperbolic [q < %] cos-

mology. This result yields a physical absurdity: that although R{0) = 0,

there is a cosmic time t g > 0 such that R(t) > r,o fort>t

LS Ls » '€
matter escapes from a black hole! This hitherto unnoticed paradox of GR can

be avoided only by allowing (16); hence by (15) the observed hyperbolicity of

the universe physicaT]y rules out GR and JBD and requires the present theory.

Furthermore, it will be shown that the present theory naturally explains the

apparently "anomalous" quasar red-shifts, without any need for ad hoc
hypotheses.

2.3. The twenty-four known solar system experiments contradict both

GR and JBD (to two standard deviations!)
In Appendix 1, we present a comprehensive statistical analysis of all
twenty-four known examples of the four known classes of solar system experi-

ments pertaining to metric gravitational theories. The mean value vy and its
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standard deviation o for the Eddington-Robertson (PPN) parameter y are given by
(22) Y +o=1.1020.05,
i.e., if the observation errors are random and normal, then

(23) (PPN:) v > 1 with about 95% probability.

Comparison of (22)-(23) with (14)-15) provides further powerful evidence in
favor of the present theory as opposed to GR or JBD: in the terminology of

Wil1!9%, to two standard deviations the present theory is now the only "viable"

metric gravitational theory.

3. A NEW MILNE-TYPE (AS OPPOSED TO DIRAC-TYPE) OF SCALAR-TENSOR
GRAVITATIONAL FIELD THEORY COMPATIBLE WITH ALL PRECEDING PHYSICAL
EVIDENCE (AND THUS NOW THE ONLY VIABLE THEORY)

3.1. Closed-form solution in standard coordinates for a static, spher-

ically symmetric gravitational field: both Cavendish parameter G and anti-

gravitational repulsion become infinite at an impenetrable Laplace-Schwarz-

schild-type (LS) radius Yig- Complete gravitational collapse impossible:

true black holes do not exist; quasars are merely compact stars. Definitive

experimental test of the present theory proposed for performance onboard a

Helios satellite.

Let (in units where ¢ = 1)

(24) rLS = 72GM
(25) FLS ==a(|m|):; ( 2 - ;) RS (Jlo] + + =)
(26) r LS >0,

= >r . >r
LS 11 - (ol - ])—[] + 5/8]m[j& LS LS

where the rational algebraic function o = a{]w|]) > 0 is defined quite explicitly

in Appendix 3.> Here G denotes the value of G that would obtain in our solar
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system's region of the galaxy if the Sun were absent. The actual value of G

at a "distance" r from the Sun is given by
| _ o 1+ a8
(27) G=G ‘(‘-l—_&/—r)'Y

where the positive [non-PPN] parameters (o,8,v,8) are explicit functions of |u|, M

and G such that, e.q.,

MG d
(28) aY+BGEm=€’
whence, as r > + o,
(29) G =G(1 + §-+ - l) .

As Jul >+ o, asro, Ble >0, 8> (2lu] - 2)7, v+ (2le] - 2)7F .

Also, clearly,

(30) G>+w as r- (;LS +0) ,

which confirms Einstein's expectation (10). However, (27) has no direct
physical meaning when there is only one test particle near the mass M; but if
there are two test particles near FLS’ then the ambient G for them is the -

unbounded G of (30), i.e., (in the first approximation) they attract like

Newtonian particles with infinite G.

The geodesic' equationsof a test particle yield an equivalent Newtonian

potential ¢ and radial force -¢*(r) corresponding to the present metric, from

which we prove [Appendix 3] that

(31) -¢f(r){§}o o 1

and

(32) -4~ >+ o as F‘LS>Y‘+(FLS+0) R



10

that is, the gravitational interaction changes from attractive to repulsive near

and just outside the radius ;LS (:rLS,IQI ~ + =) and actually becomes infinitely

repulsive as that radius is approached (externally). Hence complete gravita-

tional collapse is impossible.

The fact that black holes cannot exist is a rigorous corollary of the

present theory. This is true even as |u] + + =, i.e., as GR is recovered!
Indeed, as shown by Rosen?9, this result could have been anticipated from GR,

in which the non-physical nature of curves r = constant < s is apparent from

the fact thét they are simultaneously space-like and time-like. The standard
comment that Rkw0 is well-behaved at r = ris is irre]évant, because whgt goes
wrong there is global rather than local.
In the present theory, the red-shift of 1ight emitted from the surface of
a star of radius R as perceived at infinity is given by [Appendix 3]
(1 + %)(lwl - 2)8

(33) z == g4 1 =
oy |w] - 2
-z | 4

rLS/ZR-+ cee (R + ).

Hence for compact stars every possible red-shift (0 < z < + «) can occur,

depending upon how close the star's radius R is to its FLS' (By (31)-(32),
R > ;LS always.) [Whereas, in GR, z < 2 forS.any possible star.] We would

expect a random distribution of R's, hence a scatter-diagram of z's, which

is what is actually observed?! in the case of quasars (anomalously red-shifted

star-1ike objects), which are now seen to be merely ordinary though compact

stars, whose red-shifts are to be considered "anomalous" only if one ignores

Mach's Principle. rcf. Figures 1,2 of Appendix 3C.]

In Appendix 3 it is shown that the relative values of G at perihelion

(1/3 AU) and aphelion (1 AU) of the Helios satellite satisfy
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G -9
._per 46 x 10 -9
(34) =1+ ~1+0.9x 10
Gaph (To] - 2)
for w = - 52, which is compatible*with the experiments analyzed in Appendix 2.

In GR we have

(35) Gper/Gaph =1 ,
whiie in JBD
G a2
per _ , _ 46 x 10 " . -9
(36) EE;;;— 1 o +ro S 1-13x10

where o = 25 is the latest value suggested by JBD adherents. The clear-cut

distinctions between (34)-(35)-(36) provide a new critical experimental test

to discriminate between the present theory, GR, and JBD.

-~

3.2. Asymptotic closed form solution for a homogeneous, isotropic

hyperbolic universe: G increases linearly with time.

In Appendix 4 we consider a Friedmann-like hyperbolic cosmology,
(37) : k=-1, q<}
where k has its usual meaning, as do q and H (cf. (20)). The mean density

p = p(t) and cosmic radius R = R(t) as functions of cosmic time t satisfy

(38) M = %n R® p = constant.
Defining
- (2jw] - 8\ 1 d 6M
(39) G—(Zm-—3)¢’¢1 2] -3 °

we can find ¢ and R by solving, simultaneously,

b= - —E
(40) . A Ml

o e [ e )

*For conservatism, this « is chosen to correspond to vy = 1.02 .
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Note that

(41a) g.= - (i) = (?l) t.0;

note also the new result

(41b) -§;=qnz=§{l% I%-(%)]+(H-—]t—)} .

From these we can prove rigbrous]y that

(42) 8 >(lm|,— 2) c3t

3 [

thus rigorously confirming the central idea of Milne's cosmology. To get a

rough. estimate of (é/G), we shall insert into (41b) Sandage's Tatest (1974)
values H™! = 2 x 10*° yrs, q = 0.05 and assume H = 1/t; then, setting w = -30,

say, (41b) yields

(43) 0 ‘%:(T%F) g = 3 x 10713

This is far too small to be detectable by any of the present Earth-Moon laser

observatibns, which can at most detect effects = 10—11.

3.3. Toward a unified field theory: strong nuclear force's repulsion

Jjust an aspect of gravity. (M ad hoc hypothesis of "strong gravity” needed.)

Two test-particles near LS radius of a third particle attract infinitely

(explanation of quark's triplet nature?) Similarity between principal fea-

tures of present theory and those of the Finstein-Hlavaty asymmetric, non-

metric theory.

These results have already been derived in connection with (31)-(32);
with (30); and with (9)-(10) in comparison to (30).

The Hoyle-Nariikar action-at-distance theory?! is basically similar to,
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and yields resultssimilar to [including Dirac's (é/G) < 0] the JBD theory;

hence its present version must be rejected for the same contrasindications,
though presumably a modification is viable.

The present theory can be derived (following Jordanl*) by assuming that
the spacetime continuum is really a 5-dimensional "projective" spacetime. A
virtually identical theory can be derived from the Einstein-Hlavaty asymmetric,
~non-metric theory!2 of an affinely connected spacetime, Wherein (see refs. ff.
(9))

(44) G = G N (EINSTEIN-HLAVATY)
1+ u(fude ) :

where fag is the Maxwell electromagnetic tensor, so that, by linearization,
variations ¢ = A(fuBfaB)in (fanaB) o (H2 - E2) satisfy

(45) [:]2 £=0,  (MAXWELL)

{where [ ]2 is the spacétime D'Alembertian) everywhere except at the point-
particle singularities corresponding to‘elementary charged particles. Similarly,
the present Mach's Principle extension of GR involves

(46) G =6/(1+¢&), (v>1=> & <0), (MACH-EINSTEIN)
where ¢ satisfies (45) except at mass-point singularities. Results highly
similar to those presented here should therefore be derivable also from the

-Einstein-Hlavaty theory. Thus Einstein's "final unified field theory" possibly

does incorporate Mach's Principle, and possibly does unify the gravitational,

strong nuclear and electromagnetic forces (while current work of Weinberg sug-

gests that the weak nuclear forces may be an aspect of electromagnetism). If
one accepts the analytic awkwardness of a Dicke-type conformally invariant [var-
iable-mass] version of GR, then a Rainich-Misner-Wheeler type of theory!3 (cf.
Rainich's later version!*) may possibly be usable to display the present

theory as a unified theory.containing point-particle singularities.
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ADDENDUM T0 EXHIBIT A

the Misner—Brans solution ip iéotropic Coordinates; See also Brans (1962) where
again the details were omitted. [t s more difficult to do this work in stand-
ard Coordinates, byt u]timate]y more usefyl; angd there js no closed=-form change
of variables which would enable one tq pass from isotropic to standard coopdj-
nates or conversely. Hepce the solution (23) - (50) is an entirely ney result.
The physical consequences gof (23) - (50) are so novel that it jig gratifying to
Eeport that my claims regarding thig have already been Checked ip Part and con-
firmed by br. B. Kent Harrison. Dr. Harrison, author of "Exact three-variab]e
solutions of the field equations of general re]ativity," Phys . Rev., vol. 116
(1959), P. 1285 [ct. also his papers: ibid., ve1, 137 (1965), P. B488, p.
B1644; and g. Math. Phys., vol. g (1968), P. 1744 and vo1, 12 (1971), P. 653]

1S co-author with Thorne, Wakano and Wheeler of Gravitation Theory and Gravi-
T 7201y and Gravi.

tationaj Colla se, University of Chicago Press, 1965, and 3 recognized expert
———4! Lollapse

on closed-forp fie]d-equation solutions apd gravitational collapse. He has
subsequent tg but independent]y of my work confirmed that at my generalizatiop
(44) of the classica] Lap]ace—Schwarzschi]d radius, which he refers g as the

Bass radius, it js indeed the Case that G » + o as two test—partic]es or a



2

In thig connection, it should pe noted [cf. Janis, Newman and Winicoyp
(1968), Thorne ang Dyk1a (1971), Hawking (1972), and McIntosh (1974)7 that thig
result, concerning the transformation of the Lap]ace-Schwarzschi]d event hopj-
20n into 3 clearly singular Surface, was a]ready known ip JBD fop W>-3/2 and

W >+ oo, However, Hawking's theoren about black holes jp JBD for ¢ » 3/2

it a "naked singu]arity." However, this introduction of an inadmissab]e coord-

have discovered a fatal flaw ip Noerd]inger's Proof. The only difference between

their woprk and mine jg that (instead of the observationa]]y required k = -1) they

have investigated the Cosmology of k =0, and [ip theip analog of My equatiop



(25) of Appendix 4] they replace my t by (t - tc) where tc is an arbitrary
unknown integration constant, Specifying (if not Zero) some future time at which
G must stop decreasing and start increasing; thus, they Preserve the option of
Concordance with é/G < 0 at the Present epoch, although u]timate]y, as t > + o,
they agree With my result that é/G > 0. (For this and other reasons [ regard
it as Preferable to choose tc =0 from the Start.)

I have, perhaps unfortunate]y, assﬁmed throughout that the reader was
already inclined to regard the incorporation of Mach's Principle in GR as at

least 3 desirabi]ity if not a necessity; the Most persuasiye and compelling

During April 1975, considerable nationai pubTicity (UPI Press Release and
a lengthy neys item in Physics Today) was given to the forthcoming publicatiop
[Ap. g., August 1975] of a Paper by Drs. E. Fomalont ang R." Sramek alleging tg

have confirmed GR and conc]usive]y ruled out JBD. (This Work was analyzed by



constant, the scalar-tensor and Einsteip theories are not very different in
what they say about the early stages of the Universe of near massijve objectsf"
A glance at our Appendices 3ABC and 4 shows how fallacious such views actually
are. This fallacy is Precisely identical, mathematica]]y, to the assumption
that for extremely small values of the Reynolds Number there is no essential
difference between idea] Eulerian fluid theory and the Navier-Stokes hydro-
dynamics of Newtonian ["rea]”] fluids: tpe volume occupied by boundary layers
and vortex sheets or transition surfaces between Jets, wakes , Cavities, etc.,
is indeed small, but the physical consequences (e.q., non-zero dragl) are over-
whe]mingly different. This is because ip both cases one has, technically, a
Singu]ar Perturbation problem, Rosen (]970), fo]]owing Janis, Newman, and
Winicour (]968), has already ysed Precisely this idea in his second proof of
the non-physicai nature of the Schwarzschi]d interior, Indeed, in such a
situation, convergence to the Himit is not uniform, as in Gibbs* "Jjump"
Phenomenon with Fourjer Series: for very large lw], the Present theory is
indeed indistinguishab]e from GR except in a thin "boundary-]ayer" at the Bass

radius; the Physical unacceptabi]ity of such a phenomenon constitutes g rigorous

Acknow]edgment. I am most grateful to Drs. B. Kent Harrison, s. Neil

RaSband, Robert | . Forward, Larry | . Smalley, and Thomas (. Van Flandern for

kindly calling tg my attention the fo]]owing additiona] references tg closely
related investigations.



10.

SUPPLEMENTARY REFERENCES

C. H. Brans, "Mach's principle and relativistic theory of gravitation.
IT", Phys. Rev., vol. 125 (1962), pp. 2194-2201.

P. D. Noerdlinger, "Theoretical necessity of a positive value for the

Brans-Dicke coupling constant w," Phys. Rev. 2d Ser., vol. 170 (1968),
p. 1175.

L. L. Smalley and P. B. Eby, "A scalar-tensor theory of gravitation with
negative coupling constant," submitted to Phys. Rev. on 10 February 1975.

S. W. Hawking, "Black holes in the Brans-Dicke theory'of gravitation,"
Commun. math. Phys., vol. 25 (1972), pp. 167-171.

C. B. G. McIntosh, "A family of Jordan-Brans-Dicke Kerr solutions,"
Commun. math. Phys., vol. 37 (1974), pp. 335-341.

. K. S. Thorne énd J. J. Dykla, "Black holes in the Dicke-Brans-Jordan

theory of gravity," Ap. J., vol. 166 (1971), pp. L35-138.

A. 1. Janis, E. T. Newman and J. Winicour, "Reality of the Schwarzschild
singularity," Phys. Rev. Lett., vol. 20 (]968), pp. 878-880.

. vP. K. Das and J. V. Narlikar, "Central gravitational redshifts from static

massive objects," Mon. Not. R. Astr. Soc., vol. 171 (1975), pp. 87-102.

H. Bondi, Cosmoiogy, Cambridge Univ. Press, 1960.
D. W. Sciama, The Unity of the Universe, Doubleday, 1961.




