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Abstract

Of the most important predictions of General Relativity theory, are its success in
predicting the light bending near massive celestial objects, and the gravitational
redshift, suffered by light emitted from such objects. In a recent article we showed
that an axiom-free relativizing of Newtonian Physics, termed Information
Relativity theory, predicts, at least as good as General Relativity, the degree of solar
light bending observed during all investigated Solar eclipses. Here we demonstrate
that the theory also matches the predictions of General Relativity for the

gravitational redshift.
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Introduction

Gravitational redshift of light caused by massive celestial objects is one of the most
important theoretical results of the equivalence principle and General Relativity
theory. Together with the prediction of gravitational light bending [1-3], it
constitutes an important tool in modern observational astronomy. For light emitted

from the Sun, the gravitational redshift, originally calculated by Albert Einstein [4]
A2
is equal to <= 2.1x 10, which corresponds to a predicted decrease in velocity of

634 m/s. This prediction was confirmed by numerous experiments using various
measurement methods (see, e.g., [5-8]). For example, based on measurement of the

difference in wavelength between the infrared oxygen triplet in emission just of



the Sun's limb, Lopresto et al. [8] detected a velocity of 627 m/s, which is about 0.99

of Einstein's prediction.

In this short article we demonstrate that our recently proposed axiom-free
modification of Newtonian physics, termed information relativity theory (see, e.g.,
[9, 10]), predicts the gravitational redshift as good as General relativity, without
any reference, whatsoever, to the notion of spacetime. The only modification we
make on Newton’s mechanics amounts to accounting for the time that takes any
information carrier, including light, to travel from one point in configuration space
to another. In previous articles, we demonstrated that Information Relativity
theory, although formulated only in terms of physical observables, with no
reference to the notion of spacetime manifolds, time curvature, light cones, etc., is
successful in reproducing, with high level of precision, the predictions of general
relativity concerning the deflection of light near massive celestial objects [11], and
the Schwarzschild radius of black holes [12].

Information Relativity prediction of the gravitational redshift

Information relativity theory preserves the Newtonian framework of gravity, but
relativizes it, as force majeure of the fact that information flow between two points
in configuration space is not instantaneous, as assumed by Newton, but is rather
delayed by the time it takes the information carrier (e.g., light) to travel between
the two points.

To derive the theory's term for gravitational redshift, consider the example of light

,and B = r(@)
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where vg is the velocity of the emitted Sun's light at its rim, and v(r) is the velocity

Vs

emitted from the Sun towards an observer on Earth. Define fS¢=

of the emitted light at distance r from the Sun's center.

Information Relativity theory (see ref. 2, section 9), prescribes that 3(r) is given by:
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Where Ry is the Sun's radius (= 695,700 km), c is the velocity of light in vacuum

(299 792 458 m/s), Mg is the Sun's mass (=1.989 x 10"30 kg), G is the gravitational
constant (6.67408 x 10! m® kg s?2), and Rgp, is the Sun's Schwarzschild's radius
equaling:



2GM
Rsen == S ~2.954 km )

: N . .
For convenience, define 7 = . (i.e., the distance from the Sun measured in solar
o

radii), This enables us to rewrite eq. 1 as:
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For an observer on earth, at distance #=h =214.9, we have
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Substituting h =214.9, Rp= 695,700 km , and Rg.p, =2.954 km, we get:
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Which corresponds to:

AV =vg - ve= (Bg- Bs ) C = -1.053361 x 106 x 299 792 458 m/s = - 315.79 m/s ()

At very far distances from the Sun (# —<), from Eq. 3 we have:
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Substituting Ro=695,700 km , and Rg.p, =2.954 km, we get:
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Assuming B~ 1, we have

Vs — Vo = Vs —C=(fs—1) c= 1.061521 x 10 x 299 792 458 m/s = 318.24 m/s (11)

Thus the decrease in Solar light velocity upon arrival to an observer on Earth is:
Av=315.79 + 318.24 = 634.03 m/sec ~ 634 m/sec (12)

Which is almost equal to the velocity predicted by General Relativity (634 m/s),

63‘;;:36 x 100 = - 0.3 %, or = 3/1000!

with relative difference equaling

The relationship between velocity and redshift according to Information
Relativity theory (see e.g., [9, 11]) is given by:
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Thus, the redshift corresponding to a velocity decrease of 634.03 m/s is equal to:
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C

Which is almost equal the prediction calculated by Einstein using the equivalence
principle. The relative difference between the two predictions is equal to

2.12-2.1
2.1

x 100 = 0.95% (less than 1%).

Concluding remarks

We have shown that a simple, axiom-free modification of Newton's physics
predicts the observed solar redshift as good as General Relativity. In previous
articles [11, 12] we also demonstrated that Information Relativity theory is equally
successful in reproducing General Relativity's predictions of starlight bending, and
the Schwarzschild radius of black holes (without the troubling singularity).



The fact that our simple modified Newtonian model is as successful as General
Relativity theory, in deriving good predictions of the above mentioned, points to
the hastiness of the physics community in abandoning the Newton's gravity, in
favor of Einstein's spacetime.
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