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A lot of results in addition to GR
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Minkowski (four)-force
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REST MASS is INVARIANT

F 1 p - Special case
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Generalized minkowski-force
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Rest mass might change
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m(x) = mo/goo

Conservative force field

Scalar-tensor gravity
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(Brans & Dicke 1961)
m(x) = f(x)mg




What is this scalar function?

m(x) = my+/gdoo

1 T 2GM
= E——— Y. =
Yoo - s 2
’ 2GM GM . .
Mo\/Goo = Mo |1 — 2 ~ my(1l — — (First members of Taylor series)
, | GMmy , _ GMmg
E =myc*\/goo = myc’|— ” F=m,c* = 2

Newtonian gravitational potential
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Perihelion advance of Mercure
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General Relativity: Apcp = 6nc_2
12
,Speed-effect”: Apsp = znc_z
02
Light-deflection: AQrignt = 471;

Speed-factor: %

Time-factor: E

Light-factor: 2
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Relation of Scalar-Tensor theory and
General Relativity

Scalar-Tensor theory: m(x) = f(x)m,

Conformal transformation: gij = fzgij

d§2 — ]CZdSZ’ ﬂi — f—lui

We will get back the General Relativistic m = const
equation of motion:



Gravitation force field in GR

Rest mass is CONSTANT
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Constant or variable rest mass?

above. Imagine, if you will, that you are told by a space
traveller that alhydrogen atom on Siruis has the same
diameter as one on the earth. |A few moments’ thought
will convince you that the statement is either a |defini-
tion|or else meaningless. It is evident that two rods side

theoretical structure appears to be[simpler|if one de-
fines the inertial masses of elementary particles [to be
constantland permits the gravitational constant to vary.
It should be noted that this is possible only|if the mass
ratios of elementary particles are constant.| There may
be reasonable doubt about this.*¥ On the other hand,

* R. H. Dicke, Science 129, 621 (1959),
R, H. Dicke, Am. J. Phys. 29, 344 (1960),
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What satellite navigation (GPS) says?

Picoseconds gained per Earth second

Time Dilation Effects on Earth

Far time speedup wrt/ Earth time
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Brans and Dicke (1961):

With the assumption that only the gravitational
“constant” (or active gravitational masses) vary with
position,

a function of some scalar field variable. The contracted
metric tensor is a constant and devoid of interest. The
scalar curvature and the other scalars formed from the
curvature tensor are also devoid of interest as they con-
tain gradients of the metric tensor components, and
fall off more rapidly than »—! from a mass source. Thus
such scalars are determined primarily by nearby mass
distributions rather than by distant matter.

As the| scalars of general relativity are not suitable,

a new scalar field 1s introduced. The primary function o
this field is the determination of the local value of the
gravitational constant.
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12



Isotropic

...to support conform transformation

Change of coordinate-system

Standard

ds® = A'(p)dt? + B'(p)(dp® + p?d&?* + p” sin® &gp?)

Einstein-Rosen bridge

(d@? +sin’ &dg?)
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A(r)dt® + B(r)dr?

ds?

Event horizon

(dp? + p2dO” + p?sin® Ag?)
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Relation of scalar field and metric
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Rest mass depends on Ricci scalar
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How can curvature effect Rest-Mass?

Theoretic quantum particle

Schwarzschild-radius

2Gm
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Compton
Rest-mass and size depends on ,k’ quantum number

Different posible particles
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How can background-curvature
effect Rest-Mass?

Theoretic quantum particle

Background curvature

q = rparticle/RUniverse

m(q)/mo

1
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Modified Schwarzschild-rad
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n.1 n.i n.:

Is EEP hold for e~ ?
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0.4 n.5

m = mys(7y, R) 1, is different for p* and e~
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Conclusion

General force can change restmass
EEP does not necessarily hold
Gravity is not an inertial force

Scalar-tensor gravity is a more suitable
approach (also fits GPS)

There is a lot to do

Szondy - Scalar-Tensor Gravity (2015.04.29)

18



References

Gy. Szondy, A Pure Geometric Approach to Derive Quantum Gravity from
General Relativity; viXra:1312.0222 (2013)

Gy. David, Lecture 2011.04.27, https://www.youtube.com

C. Brans and R. H. Dicke, Mach's Principle and a Relativistic Theory of
Gravitation, Phys. Rev. D 124 925-935 1961

Gy. Szondy, Linear Relativity as a Result of Unit Transformation,
arXiv:physics/0109038 (2001)



Thank you for your attention!

Questions?
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