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ABSTRACT

The purpose of this paper is to present a non-tensor theory of gravitation that
provides the equivalent equations of motion, but does not result in the issue
of black holes, non-localizable energy, or spacetime singularities. The prime
assumption is the notion that the rest mass of a particle entering a
gravitational potential isreduced in proportion to the energy gained by the
velocity increases. One could designate this development as a “catalytic”
theory in that gravitation is avector catalyst, that converts rest energy into
Kinetic energy. The total mass energy will be considered localized with the
individual mass particles, and defined relative to a given observer. No
energy will be ascribed to the field, thus there is no stress energy tensor. We
will develop the energy mass relation, and show that it can result in the
proper orbital precession as demonstrated by GR. The rest massis not
significantly different from that of a particle defined in a stationary
asymptotically flat GR space-time, when the defining point particles viathe
Komar mass. Since rest mass of a particle goesto zero on approaching a
Schwarzschild boundary, the formation of black holes becomes problematic.

@ http://www.arxdtf.org
INTRODUCTION

Our first assumption will be that the total energy of a particleislocalized in
the volume of the particle, and that there is no energy content in the fields
related to the particle. Such localization does not generally contradict
Newtonian physics, [8] but is not an acceptable feature GR, or any gauge
theory having continuously infinite number of independent infinitesimal
generators.[9]. Thisis not acritique of GR, in that such definitions are not
necessary for the calculation of physical effects, which are calculated
unambiguously.



The general conception in regard to the rest massisthat if work isdoneon a
mass to raiseit in agravitational field, the rest mass in increased by the
amount of work done. The energy is not stored or extracted from the field.

The rest mass as we are defining it, has similarity to the Komar massin GR,
in that it is dependent on the Gravitational potential. The Komar massis
determined by integrating Einstein’s Equation

Ry =8r(T; —1/2T), (L.1)

over any volume in the 3-space generated with t = constant [10]. In some
Kerr configurations thisintegral can become negative, which some
researchers consider to be unphysical [11].

In this conjecture, we will take the mass of a particle to be defined relative to
an observer, whose massis also dependent on the gravitational potential.
The total energy is considered to reside locally at the point of a particle. At
the Schwarzschild boundary, the rest mass will be found to become zero,
implying total conversion of rest mass to photons. Proportionality of mass
with gravitational potential as noted, implies afinite universe with afinite
gravitational potential, which could be integrated to yield the ambient free
space mass of the system.

Observations made in the weak solutions of General Relativity do not appear
to be contradicted by the development here, and in this range the physical
difference may not be measurable.

We will also address the issue of photon energy and gravitational bending,
as the result of the variable rest mass. Some current views of photon energy
In GR are contrary to Einstein’s Original view that the photon energy is
constant and the shift is due slower clock associated with the emission. [12].
Some of the current views of GR are that the photon looses energy to the
field on rising. The most common view isthat the frequency of aphoton is
based on the emitting rate of rate of a clock exposed to a gravitational and
not a change in the frequency dueto rising in the field.

This theory preserves a constant time scale, but ascribes the lower frequency
to the lower rest mass of the emitter, which yields photons of lesser energy,
and lower frequency. thisis perhaps a significant difference between this
theory and GR. After taking account of the rest mass change at different



elevations, the results of the Pound-Rebka-Snider experiment does indicate
that the energy of the photon must be conserved. We would conclude from
thisthat, since the energy of a photon rising in a gravitational potential is
unaffected, and since by the Shapiro effect, the velocity increases, thereisno
reason to believe photons could not always escape a gravitational potential.

With the foregoing, and our conjectured caveat that the rest mass decreases
in agravitational potential, the formation of black holes does not seem
possible.

The consequences of thistheory isthat, for large masses, the result is not the
formation of black holes, but rather a mass to Gamma ray converter. It could
be suggested that the anomal ous defined gamma ray sources emissions of
the gal actic center, imaged by the ESA/INTEGRAL spacecraft could be
from bodies close to the maximum mass [3]. The source of the 511 kev
annihilation line could aso be the result of eectronsfalling in on objects
near the maximum mass rather than electron-positron annihilation. The
determination of the value of the maximum neutron star mass will be
important in determining the validity of this theory.

It should be clarified that Scalar Theory in this case refers to the fact that the
Instantaneous gravitational potential is alinear sum, defined as:

N
2
0=, (12)
and not areference to the potential functions o’*¢ = 4nGc’p, and as such the

scope of this paper does not include wave motion, or gravitational radiation.
Those issues will be l€eft for later.

We will be presenting a plausible and very accurate rest mass gravitation
relation. If dlight differences with experiment, not yet detected, exist, it does
not necessarily mean the theory isinvalid, but that the initial relation may
have a degree of incompleteness.

GENERAL DEVELOPMENT

Our initial assumption isthat for amassive particle in agravitational
potential, the total mass of a particle at rest is defined by:



M? =M§(1— 2%) (1.3)

Where M, isthe rest mass external to the gravitational potential. If thereis
avelocity ascribed to the particle then the expression becomes:

M? (1—Z—§j:M§ (1— 2%] (1.4)

Its easy to show that this expression results in the well known Lagrangian
within measurable accuracy. i.e.

Mc® = Mocz—w+in2 (1.5)
r 2

We will presume that Eq.(1.4) ,isthe fundamental relation, but there are
subtle relativistic issues related to the interaction term that must be
considered.

GMm
r

, (1.6)

First to be noted that the mass terms have to be the relativistic mass. Thisis
obvious from the fact that, if the particles happen to be spinning the kinetic
energy must be included, meaning the mass is relativistic mass. In addition
each mass experience the other asif it is moving with their relative velocity.

From our knowledge of the Thomas precession, it is known that the distance
a particle traveling the circumference of acircle around an attracting
potential is shortened by the relativistic contraction. We would assert that if
the circumference of acircleis contracted as the result of the relativistic
velocity, the radius must also be contracted.

With those considerations the gravitation term in EQ.(1.5) , must be:

GMm G M, m,
%
r N1-V2 /&2 V1-V2/C® V1-V2 /&

(1.7)

or.
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Orbital Mechanics

We now have a differential expression relating, the velocity, and the distance

to theloca gravitating mass. We should thus be able to solve for the orbital

motion, without need to make assumptions about the force mass relation.

In the following it will be shown that the equations of motion produces

orbital relations, equivalent to the weak field GR relations, with the same
perihelion advance:

Noting. (1.8), and putting thisinto E. (1.4), we have:

GRSt B ORI I

Noting that thereis only one significant cross term this becomes:

o 3pv: ol 1pv? 1v? 3v*
M{l‘?‘a?c—z‘?‘(ﬂ? o tee M (10

We can separate this into:

. 2 2 4
M M002=CZ(—E—1H—+1V—(1—4E+j+gV_j (1.11)

Setting the left termin thisto <, we note that in a conservative system, this
term is constant. Thisis because M, is adefined constant and the total

energy is constant.

Using the procedures for finding as outlined in Robertson & Noonan,[4] the
perihelion precession, in agreement with GR is:



(1 3 2 | 2 K
G—(Euuo—zpuo+2uuo+2pu j—(uuo+2uu )~3B (1.12)

The detailed calculations for this are included in Appendix 1.

Photon Energy

From the defining relation of this theory Eq.(1.4), the view of the Pound-
Rebka-Snider, Mossbauer effect experiment (1960-1965)[6] changes.
Instead of the photon losing energy as the photon rises in the tower, the
emission of the photon at the bottom of the tower, isfrom aless massive
generator, and at alower frequency. The generated frequency plus the added
Doppler frequency provided by the velocity of the source in the experiment
equals the frequency at the top, thus the photon loses no energy in the flight
up the tower.

vB(l—%j+vD =v;. (1.13)

This could be adeparture from General Relativity, or not depending on the
various interpretations, The original Einstein view, was that the energy was
not changed in transit but the generation was at an altered frequency dueto
the time shift. Most current views are that there is an energy changein
transit and in the case of a black hole the entirety of the energy islost before
escapement. Our view is more consistent with the original Einstein view,
however, but the change is due to the lower mass of the generator at the
lower position rather than atime dilation, time is constant.

Proper Deflection and Velocity of Light

In order to accommodate the change in the rest mass associated with this
theory, there are other consequences, that happen as the result, the most
notable is the change in the velocity of light. The purpose of the following
exercise is to determine the change in value of the relative velocity of light
Inside agravitational field, as observed by an external observer.



To that end we will make afew assumptions that are consistent with the
theory.

Assumptions

1) Thefrequency of an atom, and thus extended to an atomic clock, is
proportional to the rest mass. This assumption is equivalent to the
potentia time dilation of General Relativity, however in this case, the
change is the result, not of a change in the time scale, but a change in the
rest mass.

2) Thephysical dimensions of a material object at rest areinvariant in a
gravitational potential.

In order to determine the speed of light shift in agravitational potential we
will use athought experiment based on the above assumptions. One can take
the results either way. The results lead to the assumptions, or the
assumptions lead to the results.

1) Anlaser interferometer is set up in an elevator on the top floor of a
building, with a standing wave, having an integral number of wavelength
across aresonating cavity.

2) Theapparatusislowered to the bottom floor.

3) We will make the assumption that there is no observable differencein the
number of standing waves in the resonating cavity. Thisis aso required
by the equivaence principle

Using our assumptions, and Eq. the frequency has decreased as a result of
the decreased rest mass of the system at the lower position, and is:

v=v, (1— “'ocj (1.14)

r.|OC

If the frequency has declined by the potential factor then the wavelength
would extend beyond the interferometer space, if there were not an
equivalent reduction of the wavelength by the same factor.



A=y (1— “'ocj (1.15)

loc

Since the product of vi isthe velocity of light, we have for achangein the
velocity:
C = Agve (1— 'LLJ (1— “'—OCJ - co( - “'—OCJ (1.16)
rIoc rIoc rIoc

We know thisisthe proper value or relative velocity by way of the measured
Shapiro effect. Thisrelative velocity also leads to the proper, deflection of
light, in agreement with GR by way of Fermat’s principle, as shown by
Blandford et a [7].

Momentum Consider ations

Although the energy of a photon rising or falling in agravitational potential
Is unaffected the same cannot be true of the momentum. With momentum
given by:

f

-1
E_h :L(l_mj | (1.17)
C A A o
Thus from the perspective of this theory, for both the photon, and a massive
particle, on entering agravitational potential, the total energy remains
constant, but the momentum increases.

CONCLUSION

With ssmple assumptions regarding the relation between rest mass and
distance, proper gravitational dynamics and phenomena can predicted. The
proposed theory yields the proper orbital equations, with the proper
perihelion advance, deflection of light and gravitational red shift. The
gravitational potential exchanges no energy with photons, thus photons
cannot be bound in a gravitational field, and the existence of a black hole as
defined in GR, and viewed by Einstein [13], would not be possible.



1 DT Froedge, The Origin of the Klein-Gordon-Dirac expression, and itsimplication in QM and Particle
Mass Ratios: http://www.arxdtf.org/

¥ A. W. Strong et al,Gamma-ray continuum emission from the inner Galactic region as observed with
INTEGRAL/SPI Astronomy & Astrophysics 3798  http://arxiv.org/abs/astro-ph/0509290

* H. P. Robertson, T.W. Noonan, in Relativity and Cosmology, (W. D. Saunders, Philadelphia, 1968), pp
148-241

® Conley Powell, General Relativity Unpublished (2005)

® R.V. Pound and J.L. Snider, Effect of gravity on gammaradiation, Phys. Rev. B
140:788-803 (1965).

" Roger Blandford, Kip S.Thorne, in Applications of Classical Physics, (in preparation, 2004), Chapter 26
http://www.pma.caltech.edu/Courses/ph136/yr2002/chap26/0226. 1. pdf

8TP. Purdue, The gauge invariance of general relativistic tidal heating arXiv:gr-0c/9901086v2 15 Jun 1999
http://arxiv.org/abs/gr-qc/9901086

° E. Noether, "Invariante Varlationsprobleme", Nachr. d. Konig. Gesellsch. d. Wiss. zu Géttingen, Math-
phys.E. Noether, "Invariante Varlationsprobleme”, Nachr. d. Kénig. Gesellsch. d. Wiss. zu Géttingen,
Math-phys. Klasse (1918), 235-257; English trandation M. A. Travel, Transport Theory and Statistical
Physics 1(3) 1971,183-207.

10 3. M. Bardeen. Rapidly rotating stars, disks and black holes. In C. DeWitt and B.S. DeWitt,
editors, Black Holes, Les astres occlus, pages 241-289. Gordon and Breach Science Publishers,
New York, 1973.

13 A. Rueda, V. S. Manko, E. Ruiz, and J. D. Sanabria-G omez. The double-Kerr equilibrium
configurations involving one extreme object. Class. Quantum Grav., 22:4887-4894, November
2005.

20kun, L. B.; Selivanov, K. G.; Telegdi, V. L.On the Interpretation of the Redshift in a Static
Gravitational Field Am.J.Phys. 68 (2000) 115

http://arxiv.org/abs/physics/9907017

3 A Einstein, On a Stationary System with Spherical Symmetry Consisting of Many Gravitating Masses
Journal Annals of Mathematics 40: 922-936 1939

Appendix |

Details of Perihelion Advance



The general rest mass velocity relation proposed is:

2
Mz(l—v—zjzlvlg(l—zﬂj
C r

Where the velocity invariant potentia is.

2
VH LA — =M2(1—V—2j
FJ1-v2/c? c

Taking square root:

1/2
M 1 V2 -1/2
Mo|1-28 = (1——2j - M
FJ1-v2/c? c

Binomial expansions:

(1_ )1/2:1_5_X_2_X_3
2 8 16
(1+x) HE o —%+gx2
(1—x)l/2 _1+ X430 2y
2 8 6

The simple expansion would be:

1/2
{1_ 2@} — {1_ Hioc _l Hioc Hioc }
foe 2 Moo

r.I oc oc oc

Expanding all thetermsin Eqg. (2.3).

and:
2 2
1-— Fioc +MI_OC§(XJ _EEMIOC 1+1(Xj +§
r.Ioc r.Ioc 2 C 2 r rIoc 2 C 8

Thereisonly one cross term of significant value.

<

2
M, 1—“'°°(1—v§/c§)*3’2—iﬁ“'°° 1+1(Xj +§(
loc 271 T 2\ c 2

(2.1)

(2.2)

(2.3)

(24)

(2.5)
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Simplifying and separating the mass terms:

B 2 4 2
M, 1_E_1EE+1(XJ +§(xj _EE(X M
r 2rr 2\c 8\ c 2r\c
- , , _
M, g B lpp IV 3V 4B M
r 2rr 2\c 4\ c r
Tup 1(vV(, 3(vY |
Mg+M,| -E-BE 2T 200 4R o m
r 2rr 2\c 4\ c r
2 2
M-M, _E_EEEJFE(XJ 1+§(xj 4k
M, r2rr 2\c 4{c r

multiplying by ¢*, & noting that in a conservative system where the tota
energy is constant, the mass term is constant.

(2.9)

=0

I

e M=M, (2.10)
|le
Thus:
2
2 {—2& (E +lﬂﬂj vy (1+ §(Xj - 4Eﬂ (2.11)
r2rr 4\ c r
The corresponding GR term per Robertson & Noonan.
2 2
24 2HC —v2+£3H (2.12)

r r

Some conventional coordinate transformations:

N2 2 2
u-1/r uz(r2 e} =u?h? (ﬁj :hz(%j
dt do
2 N2 2
vZ = (Ej +u2(r2 6) = | h? (%j +u?h?
dt do

(2.13)




making the substitutions, we have:

2
2¢e —(—202 (1+%pujuu+v2 (1- 4uu)+v2§r(%j J (2.14)

Now taking the derivative with respect to the angular coordinate:

d%{z c {zc2 (1+%uujuu + { (%)2 +u’ (rz éjz}(l— 4uu) + V2 %(%TH ,(2.15)

i or. .
-2c? (1+% uuj uu
d% 2¢- {(%):m hz}(1—4pu) (2.16)
e

Making some substitutions.

-2c¢? (1+ % uuj uu

Differentiating the three terms, designating each as A,B, & C:
9 oe(1e L)) - 206 (1 )@Y _ g dUBC
Le( 2 [1+2uujuj_ 2 (1o ) 2 = gne K (1+uu)} (A)

Parts of the B term:
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go L 4) “(dej

SotheB termis:

(dzuj Hi 1-auw)|| (2.19)

And the C term:
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Collecting and factoring a common term gives:

— }';]Cz (1+ uu)

O"_th(ggj :(dZuj ]

2
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do |

d?u 13[ h2u?
+ — |+u |=
i do? ]2 c?

collecting common terms reduces the number of terms:

2

- ()

(3]}
o) el )

Dividing by the coefficient of the second order term gives:

(C)(220)

(2.21)

(2.22)



h Ht
0= —H%]Zw :<zu>/(1+g{h222}_4wj (2.23)

or:

0=| —(2uu ){1—2{ hig‘z } + 4uuj (%)Z -0 (2.24)

The equation for acircleis:

(jﬁjw: u, + (2.25)

Wheref is aperturbation of the orbit.

10

The precession, per the procedure of Robertson & Noonanis o= E%f :
Whereinthiscasef is:
_ > B}
U, (+pu —E{ 2 }+ 4puj
f= (2.26)
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So:
2,,2
Uy +5uu—§ L u’
10 2| ¢
c==— (2.27)

Where s isaratio of the perihelion advance to the orbit circumference

2 ] 2
(+5uu0 —B{h—z} u0u+4uu] h"i_w
c ¢t | u,

G:% 2.3 1
h u 2 2 1 !"l 3 2
- -—12u| — (U"+=24p°u |~0
+[ 12{ 2 :|+24MUJ { 5 vl U, > u
Then we have for the precession:
c= (% U, —guuo +2uu, + 2uu’ j = (uuo +2uu® ) L (2.29)
p

The units are the ratio of the advance to the orbital circumference.

Comparing with the GR value from Robertson & Noonan:

2 2 2
s 10 (ﬁ) 2 U W e gl gy Y (2.30)
2oul\dt) c Cc Cc U,

Thus our procedure yields the proper perihelion precession.

(2.28)



