
Possible Resonance Phenomena Resul0ng from Gravita0onal Interac0on between 
Celes0al Bodies of the Solar System 

ABSTRACT 

Our company has developed a sensor of non-ionising radia6on and a network of such sensors has been 
established in various parts of the globe for registering intensity of non-ionising radia6on. The processing 
and analysis of this extensive data has revealed the presence of regular maximum and minimum points that 
may provide evidence of possible resonance and an6-resonance phenomena. The ar6cle presents a 
hypothesis that a>empts to explain the existence of such phenomena in terms of fluctua6ons or oscilla6ons 
of a planet about its regular orbital path. Such oscilla6ons will cause fluctua6ons of the gravita6onal field, 
that will reach nearby objects of the Solar System, producing secondary fluctua6ons that will superpose 
with the original ones. Because of the finite propaga6on speed of gravita6onal waves, such a superposi6on 
may result in a phase difference producing the observed maxima or minima. 

INTRODUCTION 

Our company has unfolded, and is currently exploi6ng, a network of sensors that perform measurements of 
the cosmic background non-ionising penetra6ng radia6on. In the course of processing the data obtained 
from the measurements we discovered regular peaks in the intensity of the radia6on, with periods that are 
mul6ples of the 6me of propaga6on of electromagne6c waves between massive objects of the Solar system 
(Sun, the planets and their satellites). Our sensors are not sensi6ve to electromagne6c radia6on, being 
shielded securely from it. The sensors measure the intensity of penetra6ng non-ionising radia6on. The 
known types of such radia6on today are associated with gravity, neutrino and various exo6c par6cles. 

In this ar6cle we will present a hypothesis regarding the origin of the spectral peaks registered by our 
sensors. The planets of our Solar system are not a significant source of neither neutrinos nor exo6c 
par6cles. They are, on the other hand, massive objects, the movement of which is determined by a complex 
combina6on of varying gravita6onal forces, and presumably, fluctua6ons of gravita6onal waves. 

At present the existence of gravita6onal waves has been theore6cally predicted and experimentally proved. 
It has also been determined that their propaga6on speed coincides with the propaga6on speed of light in 
vacuum[1,2]. The gravita6onal and the electromagne6c waves have common proper6es (for example 
see [3] in References). A complete theory of gravita6on is s6ll an object of discussion, yet we tend to 
support the obvious hypothesis that, just like a disturbance of an electromagne6c field is propagated by an 
electromagne6c wave, so is a disturbance of a gravita6onal field propagated by a gravita6onal wave. 

THE MODEL 

Let us now assume a system consis6ng of two objects with gravita6onal interac6on between them, and one 
of them being much larger than the other. We will call them conven6onally “Earth” and “Sun”. 

Let us suppose that due to an external disturbance, the Earth has changed its distance to the Sun for a short 
period of 6me. The gravita6onal field between the two objects has also changed as a result. The Sun will 
“experience” this change in 6me t1, necessary for the gravita6onal field to cover the distance Earth to Sun. 
The field around the Sun will also change, and that will generate a secondary gravita6onal wave that will 
reach the Earth in 6me t2 = t1. Let us now assume that the Earth performs oscilla6ons in its orbit, resul6ng 
in a regular varia6on of the distance between Earth and Sun. Let us suppose that these oscilla6ons are 



caused by external factors. As a result, the gravita6onal field (as well as the a>rac6ve force) between Earth 
and Sun will also oscillate. Depending on the distance between the two objects and the period of 
oscilla6ons, due to the speed of the gravita6onal wave being finite, the oscilla6ons of the a>rac6ve force 
may either reinforce or suppress the original oscilla6ons. That is to say, the superposi6on of the external 
gravita6onal wave and the gravita6onal wave between Sun and Earth, depending on condi6ons, will result 
in maxima (due to construc6ve superposi6on forming an6nodes) or minima (nodes from destruc6ve 
superposi6on). 

The equa6on of the Earth’s disturbed mo6on in simplified form may be wri>en as 

The x-axis is directed from the Sun to the Earth, with  corresponding to undisturbed mo6on (Fig.1). 
W is the force factor causing the oscilla6on of the Earth about its orbit. 

 
Fig.1 

For an object oscilla6ng according to 
 

we get 

 

regardless of what causes the oscilla6ons, where  is the angular frequency of the oscilla6ons. 

The regular varia6on of distance between the Earth and Sun due to these oscilla6ons will lead to a regular 
varia6on of the a>rac6ve force between them. This gravita6onal increment is given by 

where 

(1)d2x
dt2

= W

x = 0

Sun

Earth

R

x

t1

t
2

x = asin(ω t)

W =
d x2

dt2
= − ω2 asin(ω t)

ω = 2 π f

(2)dF = − ( M
(R + x)2 −

M
R2 )

– the gravita6onal factorM = G(m1 ∙ m2)



Considering that the amplitude of oscilla6ons x is much smaller than R, and therefore at any rate, , 
we can expand the first term in expression (2) to get 

Taking into account this gravita6onal increment, expression (1) can be wri>en as 

where τ is the gravita6onal response delay. This delay is equal to the sum of 6me intervals necessary for the 
gravita6onal interac6on (gravita6onal wave) to travel from the Earth to the Sun and for the secondary wave 
to travel from the Sun back to Earth. 

In the assump6on that gravita6onal interac6on (gravita6onal wave) propagates at the speed of light we can 
deduce that 

where R is the distance between Earth and Sun (Fig.1), c is the speed of light in vacuum. 
Depending on how τ is related to the oscilla6ng period, T, of Earth, where 

 

the gravita6onal increment may reinforce or suppress the oscilla6ons. 

Equa6on (4) is a Delayed Differen6al Equa6on (DDE). The solu6on can be found numerically by using any 
one of the well-known numerical methods. We used the itera6ve Runge-Ku>a method of 4th order at every 
step of integra6on. 

By introducing addi6onal restric6ons, (4) can be used to es6mate dF analy6cally as a func6on of τ in the 
form 

where C is a constant. The results of the numerical integra6on verify that (6) is an adequate expression to 
the problem condi6ons. 

m1, m2 – masses of the objects (Earth, Sun)

G – the universal gravita6onal constant
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Fig.2 

Fig.2 shows a typical dependency of the gravita6onal increment dF, in arbitrary units, on the rela6ve delay 
factor rt where 

 

The graph was obtained by numerical integra6on of equa6on (4) for different values of τ. 

We observe that when  oscilla6ons are intensified, while when  they become weaker. The 
func6on has a period equal to . At values of  we register maximum points of the 
func6on dF, while at  we register minimum points, where  is the set of natural 
numbers. The point  presents no interest since the absence of delay in the gravita6onal response is 
unrealis6c according to modern physical concep6ons. 

The maximum points of dF correspond to the strongest intensifica6on of the oscilla6ons (resonance), 
minimum points of dF correspond to the highest weakening of oscilla6ons (an6resonance). Having in mind 
the actual form of the func6on dF we can obtain the oscilla6ng periods corresponding to resonance and 
an6resonance effects as func6ons of the distance between Earth and Sun. 
For maximum points: 

For minimum points: 

where  is the wavelength of the gravita6onal wave, c is the speed of light. 
The corresponding expressions for the frequencies for maximum and minimum points are the following: 
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where  
Below are the frequency values for the first three values of . 
Resonance frequencies: 

An6resonance frequencies: 

The physical model presented here is extremely simplified and does not take into account various other 
circumstances, including possible a>enua6on of the oscilla6ons, varia6on of various parameters with 6me, 
non-linear effects and so on. On the other hand, the numerical modelling show that the posi6ons of 
maximum and minimum points will remain unchanged within a broad range of varia6on of the parameters 
used in the model. When, for example, we introduce into the model a>enua6on of the oscilla6ons and R 
and m as variables, we observe a decrease in the amplitude of maxima and minima as N increases (which is 
expected in terms of physical principles), while the posi6on of maxima and minima remain unchanged. The 
absolute value of the gravita6onal increment itself is not large, but we need to keep in mind that the 
mo6on of all objects of the Solar System is determined by the gravita6onal interac6on, that will vary when 
the distance between object varies. These varia6ons are comparable with the value of the gravita6onal 
increment. 

CONCLUSION AND FURTHER DISCUSSION 

A hypothesis has been presented that assumes the existence of gravita6onal waves and hence their 
property to superpose, by applying the same principles that would be used for conven6onal waves. This 
hypothesis explains well the results that we get from processing the data we received from our network of 
sensors of non-ionising, penetra6ng radia6on, especially when regarding the maxima and minima in terms 
of resonance and an6-resonance phenomena. 

Confirma6on of the existence of resonance and an6-resonance gravita6onal phenomena was also obtained 
during a joint analysis of data received from seismic ac6vity on the Earth’s surface and the mutual 
configura6on of massive objects in the Solar System for the years 2000 – 2023[4]. 

It should be noted that, if the hypothesis presented in this ar6cle is correct, then we might observe 
quan6sa6on of the orbital radii of the objects performing orbital mo6on under the influence of 
gravita6onal forces. Concerning star systems, including our own Solar System, the planetary oscilla6ons, 
either of their own nature or caused by any other reason like the mo6on of satellites or tectonic movement 
etc., produce gravita6onal waves that, depending on the period (or frequency), will further result in either a 
suppression of oscilla6ons and hence a stable orbital radius of the planet, or a reinforcement of the 
oscilla6ons, which may result in an unstable orbit, especially in astronomical 6me scales. 

It is obvious that resonance gravita6onal effects should be characteris6c of all objects that interact by 
gravita6onal forces, that is for all objects with a mass, due to the wave nature of gravita6onal interac6on 
and the subsequent superposi6on that these waves can undergo. 
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For further informa6on on gravita6onal resonances refer to our ar6cle discussing a possible role that 
Gravita6onal Resonances can have on Living Organisms[5]. 
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