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Abstract

The influence of the Coriolis inertial force, generated by orbital and spin motions of distant

objects, on the energies of electromagnetic radiation during the exchange of photons between

them is shown. The presence of a red or blue spectral shift arising from this influence has

been demonstrated, which is fully consistent with the registered data measured from the

spectral observations of the stars and galaxies. Using the dependencies derived in the article,

the orbital velocities, angular velocities and spectral offsets for 18 randomly selected nearby

stars from our galaxy were calculated, as well as the orbital velocities, angular velocities and

spectral offsets of 31 randomly selected galaxies from the visible universe. The explanation of

spectral shifts accepted in astrophysics with the Doppler effect implies the moving away or

approaching of the light sources, which leads to the assumption of the expansion of the

universe, while the influence of the Coriolis force discussed in the article gives the same

results in the spectral shifts without the need for this assumption.
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I. Introduction

In the macroscale visible Universe, galaxies are distributed uniformly and isotopically in all

directions. Their diameter is between 3x104 ly and 2x105 ly, and the distances between them

are of the order of 3x106 ly. They consist of billions of stars and, due to their gravitational

connectivity, are distributed into clusters and superclusters1. It is assumed that the universe

had a definite origin in time and that since then space has been expanding2 and continues to

expand at an increasing rate3.

The nearest group of galaxies is the Local Group of galaxies, which also includes the Milky

Way. It has a total diameter of approximately 8.7x104 ly 4 and a total mass of the order of 2 ×

1012 solar masses5. It consists of two collections of galaxies. The Milky Way and its moons

form one part, and the Andromeda galaxy and its moons make up the other6. The observation

is made from the Solar System, which according to the most recent data is located 7.9 ±0.9

Kpc from the galactic center of the Milky Way. The group itself is part of the larger Virgo

supercluster, which is part of the Laniakea supercluster. All observable galaxies together are

called Our Mega galaxy. Its size is determined by the gravitational Schwarzschild radius7, 8. In

astronomy and cosmology, the observed spectral shift is associated with the Doppler effect,

whereby when moving light sources move away, a spectral redshift is observed, and when

they move closer, a spectral blue shift is observed9,10. Also these spectral shifts also occur

with the expansion of space itself, which causes objects to move away without changing their

positions. All sufficiently distant light sources show a redshift corresponding to Hubble's law

of receding. In strong gravitational fields, the gravitational red spectral shift is also observed

due to relativistic effects that distort space-time11, 12, 13.

In this paper, we will show the existence of another independent root cause of red and blue

spectral shifts. With it, the spectral shifts are not related to objects approaching or moving

away from each other.

II. Doppler spectral shift and Hubble's law

Stars in each galaxy have dark absorption lines corresponding to the elements in their

atmospheres. The spectral feature usually has an absorption line of hydrogen, calcium or

magnesium. For example, for hydrogen-alpha (Hα), the stationary source line is located at
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exactly 656.28 nm. However, a red or blue shift of the spectral lines in the spectrum is

observed. This offset is defined as:

z = ��

0
(1)

In that Δλ = λ-λ0, where λ is the observed wavelength and λ0 is the wavelength of the same

spectral feature observed in a gas in the laboratory.

When Δλ is a positive number we have a red spectral shift, and when Δλ is a negative number

we have a blue shift.

The accepted explanation is that the galaxy has a velocity component towards us or away

from us, and the spectrum of the galaxy will be Doppler shifted due to the motion14, 15, 16, 17, 18.

For this according to the Doppler effect:

��

0
=

�
�

(2)

where v is relative velocity of the light source from us and c is the speed of light, i.e.

z =
�
�

(3)

This equation is only valid for describing a spectral shift when the recession velocity v is

much smaller than the speed of light c.

According to Hubble and Humason, the greater the distance of a galaxy from us, the greater

the redshift of its spectral lines. If the redshift is due to a relative velocity between the galaxy

and us, it shows that the farther away a galaxy is, the faster it is moving away from us. This is

known as Hubble's law

v = H0 d (4)

where v is the relative velocity of the galaxy in km/s, d is the distance to the galaxy in Mpc,

and H0 is the Hubble constant, accepted today as 70 km/s/Mpc.

The fact that all galaxies appear to be moving away from us suggests that the universe is

expanding uniformly and that the distance between all galaxies is increasing everywhere.

A typical velocity measurement for a galaxy might be, for example, 12540 ± 120 km/s, which

according to (3) corresponds to a redshift z = v/c = 12540/3x105 = 0.0418. The velocity



565

inaccuracy corresponds to a redshift inaccuracy of 120/3x105 = 0.0004, so the full

measurement is z = 0.0418 ± 0.0004. This law is very important in understanding the size of

the universe.

Although it is possible to find the distances of the stars in our galaxy by parallax, and also the

distance of some of the nearest galaxies to us by the Cepheid variables, Hubble's law provides

a way to measure the distances to distant galaxies19, 20 , 21, 22, 23, 24, 25.

III. Photons and the Coriolis force

The energy of the photons sent or received is described by Planck's formula

E = ℎ�
�

(5),

where h is Planck's constant and  is the wavelength of the photons. Once generated, photons

of wavelength and speed c in absolute vacuum propagate uniformly and rectilinearly

without loss of energy. The momentum of the photons P is also conserved according to the de

Broglie equation26.

P = ℎ
�

(6)

Photons as an object have no mass at rest. However, they have an impulse of the force P with

which they affect the other objects and a corresponding amount of motion mc, which they

retain throughout their entire time of motion. This is because the modulus of the speed of light

c is an invariant in all coordinate systems.

At planetary, interstellar and galactic distances, emitted photons from planetary, stellar,

galactic and other objects move in non-inertial coordinate systems27. In this case, these are

rotating with a total angular velocity 1
���� in the central parts and a total angular velocity 2

���� in

the periphery, planets, stars, galaxies or other similar objects.

Every moving material object in a non-inertial system is affected by the Coriolis force. If the

linear relative velocity of an object moving in a straight line is ��� and the angular velocity of a

non-inertial system is ��� , then the Coriolis force is:

������ = 2m��� x ��� (7).
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In that

2��� x ��� = ��� � = ��� 1+ ��� 2 =
��� x ��� +��� x ��� (8)

where ��� � = ��� 1+ ��� 2 is the Coriolis acceleration.

Here ��� 1 is related to the change in relative velocity ��� by direction due to transfer rotation

an� ��� 2 is related to the change in magnitude of transfer velocity
��� due to relative motion.

According to these considerations, moving photons with speed c generated by a light source

moving in a non-inertial system are also affected by the Coriolis force27:

������ = 2m��� x ��� (9),

where ��� is the mean orbital angular velocity of the light source. There is no minus sign in

(9), since this sign was historically introduced for convenience in describing the mechanical

phenomena affected by the Coriolis force in the northern hemisphere of the Earth. With the

Coriolis force acting on photons in interstellar and galactic travel, this convenience is

unnecessary.

Since c is an invariant constant, we can represent equation (9) in the form:

������ = 2mc��� (10).

Since photons have a relative motion that does not depend on the motion of the source of their

generation, according to the special theory of relativity, and at the same time their speed is an

invariant constant, then in equation (8) part of the Coriolis acceleration ��� �is equal to zero and

therefore, we can write equation (10) in the form:

������ = mc��� (11),

The Coriolis force is a reaction force and the work done by it on the object depends on, apart

from the angular velocity modulus, the direction of rotation of the system and the direction of

the linear motion of the object28.

Since mc= P, then after the next substitution from equation (6) and (11) we get:

������ = ℎ
� ��� (12)
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The work done by the Coriolis force Fc on the moving photons during their journey through a

distance R is:

Ac = FcR (13)

Therefore, considering (12) we obtain for the work done by the Coriolis force:

Ac = ℎ
� R (14)

The work Ac goes to change their kinetic energy E in (1) by dE. Therefore:

Ac = dE (15)

Thus we can write that the changed energy Ec' is:

Ec' = ℎ�
�
- Ac (16)

Considering (14) we get:

Ec' = ℎ�
�

- ℎ
� R (17)

If we multiply the rightmost term of equality (17) by c/c, then after conversion and taking into

account (5) we obtain for Ec' the equation:

Ec' = E(1 �
�
) (18).

The larger R andare, the smaller the energy of the photons arriving at the observer.

Since the ratio R/C in (18) is actually the time t for the photons to travel from their source to

the observer, we can write (18) in the form:

Ec' = E(1t ) (19)

The longer the travel time of the photons, the longer they will be with less energy. The

observer will register it as a redshift in the spectrum. This is the case when, for example, the

observer is in the central parts of the Galaxy, and the emitting object is in the periphery.

If the observer O and the light object swap places or the angular velocity is in the opposite

direction, then the spectral shift will be in the blue end because the work done by the Coriolis

force will increase the energy of the photons and will be valid:

Ec'' = E(1 �
�
) (20),
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respectively

Ec'' = E(1t ) (21)

According to (1), taking into account (5), for the spectral shift we get:

z =
�����− ����

����
(22)

where Eemit = E is the photon energy at the source,

and Eobs = Ec' OR Ec'' is the photon energy at the observer affected by the Coriolis force.

If we make substitutions in (22) bearing in mind (18) that Ec' is actually the energy of the

photons arriving at the Observer when he is located in the central parts of a non-inertial

system, then after transformations we get:

z = zc' = 1

1− �
�

- 1 (23)

By definition

�о
�


where Vo is the relative orbital velocity of the light source relative to the center of rotation,

and R is the distance to this center.

The source of light in most cases can be a star, a combination of stars, galaxies or clusters of

galaxies.

Depending on the direction of orbit relative to the observer, we may have either a red or blue

spectral shift.

Therefore, after replacing  in (23) according to (24) and making the necessary reductions,

we get:

zc' = �о
�

(25)

We get a similar result when the observer and the source change places or when the source's

orbiting direction is opposite. Then:

zc'' = - �о
�

(26)
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An extremely interesting result!

The red spectral shift Zc' and the blue spectral shift Zc'' caused by the Coriolis force are

determined only by the ratio of the relative orbital speed of the light source to the speed of

light in vacuum.

Similarly, these spectral shifts are also obtained from the Doppler effect according to (3), but

where v is the recession velocity along the observation beam!

How can an observed phenomenon (the spectral shift) have two possible genesis?

Obviously, only one explanation is true!

Assuming that the spectral shift is related to the Doppler effect, i.e. that the luminous object is

moving away or closer, it leads to the logical conclusion that the universe is expanding or that

space is expanding!?

The explanation of the observed spectral shift with the influence of the Coriolis force leads to

a stationary model of the universe, where everywhere in the universe the various objects such

as planets, stars, galaxies, etc. revolve around some common center and are relatively

stationary.

From equations (25) and (26) it follows that for equation (4) representing Hubble's law to be

applicable, instead of the relative recession velocity v the orbital velocity of the galaxies

around our galactic center Vo must be considered.

Then the modified equation (4) will look like this:

Vo = Ho d (27)

where Vo is the orbital velocity of the studied galaxy according to (25) and (26) in km/s, d is

the distance to it in Mpc, and Ho is the orbital constant in km/s/Mpc.

IV. Data

Table 1 shows calculations determining the orbital velocity of 18 randomly selected nearby

stars at distances from 4.247 to 25.040 ly, arranged in ascending order. Fourteen of them are

blue-shifted and the remaining four are red-shifted. According to (24), their angular velocity

around the center of our galaxy has an average arithmetic value of 2.73x10-12 s-1. The orbital

velocities of all stars calculated by (25) and (26), and hence their spectral offset due to the
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influence of the Coriolis force, match the recession velocity and spectral offset results in the

Simbad and NED NASA databases29, 30.

Table 1

Table 2 shows calculations determining the orbital velocity of 31 randomly selected galaxies

at distances from 0.637 to 279.000 Mpc, arranged in ascending order. Two of them are blue-

shifted and the remaining twenty-nine are red-shifted. According to (24), their angular

velocity around the center of Our galaxy has an average arithmetic value of 1.93x10-18 s-1. The

orbital velocities of all galaxies calculated by (25) and (26), and hence their spectral offset

due to the influence of the Coriolis force, match the recession velocity and spectral offset

results in the Simbad database and NED NASA29, 30. However, the Hubble constant calculated

by formula (4), according to the indicated databases, has an average arithmetic value of 52.81

km/s/Mpc!?
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Table 2

V. Conclusion

We have proved that the influence of the Coriolis inertial force caused by orbital and spin

motions of distant objects on the energies of electromagnetic radiations when photons are

exchanged between them, according to (24) and (25), causes a red or blue spectral shift in the

observation, fully corresponding of the observed values in the Simbad and NED NASA

databases29, 30. From relations (19) and (21) it is clearly seen that whether the spectral shift is

towards the red end or the blue end of the spectrum depends only on the direction of the
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angular velocity. From the dependences derived in the article and calculated orbital velocities,

angular velocities and spectral shifts for 18 randomly selected nearby stars of our galaxy, as

well as the orbital velocities, angular velocities and spectral shifts of 31 randomly selected

galaxies from the visible universe, it logically follows that the universe is not expanding. In

our opinion, the main cause of spectral shift in the observation of stars and galaxies in the

visible universe is not the Doppler effect. For this effect to be valid, it is necessary that the

observable stars and galaxies are approaching the observer or moving away from him

according to (3). Unfortunately, such movements have been accepted without reliable and

unequivocal evidence for this. For example, if the universe is expanding continuously, then

why, relative to an Earth-based observer located only 7.9 Kpc from the center of the Milky

Way, do we observe a spectral blue shift of galaxies M81 and M98 shown in Table 2?

Here we should note that according to the new conception, in the modified Hubble law

described in (27), which gives a dependence between the orbital speed of a given galaxy

around our galactic center and the distance to the galaxy, the statement about the increase in

the expansion rate of the universe with increasing distance drop out.
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