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Michelson-Morley experiment - the factual analysis 

Gocho V. Sharlanov 

If there are scientific arguments against the evidence submitted, please provide feedback on the 

page of the project “Presentation of the scientific evidence for the nullity of the special theory of 

relativity”. 

Abstract 

The article starts with a general introduction to the problem in modern physics about the 

constancy of the speed of light for all frames of reference. In the "General Introduction" 

is presented the fundament of a real solution about all “unexpected” and “inexplicable” 

results of the experiments related to the measurement of the velocity of light in the 

time-spatial region “on the Earth surface”.  

The famous “Michelson-Morley” experiment has been carried out in order to determine 

the change of the speed of light due to the motion of the Earth in its orbit around the 

Sun. On the base of the known speed of the Earth (approximately 30 km/s), the 

Michelson’s expectations have been that the displacement of the interference fringes will 

be different at night and during the day (when the directions of the “ether wind” caused 

by the movement of the Earth in its orbit around the Sun are opposite),… and will 

correspond to the calculations made. However, the result has been unexpected - no 

displacement was fixed. The problem has two reasons. The first is that the speed of 

light in vacuum depends on the intensity of the gravitational field. The intensity 

of the gravitational field near the Earth’s surface is dominating by the mass of the Earth 

and remains the same during the revolution of the Earth around the Sun. Therefore, the 

speed of the electromagnetic radiation (of the light) remains constant during the travel of 

the Earth through space. The second reason is the inappropriate conceptual design 

used in the construction of Michelson's interferometer. The difference in the speed of 

light between the two light beams, traveling in two opposite directions on the 

same arm, is completely compensated if the “two-way light beam 

interferometer” is used. That is why, the existing difference of the speed of light due 

to the rotation of the Earth around its axis in the direction „East-West" and "West-East" 

(in the reference system related to the Earth's surface), cannot be fixed. However, that 

difference is observed at the experiments analyzed above – at the experiments “One-way 

measurement of the speed of light” and the experiment “Michelson-Gale-Pearson”. 
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1. General Introduction. 

1.1. Concerning the used frames of reference and the speed of light. 

The electromagnetic field exists on the space. The hypothetical “luminiferous aether” (the medium 

for the propagation of the electromagnetic radiation), turns out to be the warped space-time by the 

celestial bodies itself. In order to reveal the behavior of electromagnetic radiation in the 

gravitational field, we must recognize the following two important statements: 

– 

Newton’s law of universal gravitation states that in the Universe, any particle or body with a mass 

m1 attracts any other particle or body (with a mass m2) with a force that is directly proportional to 

the product of their masses (m1 and  m2), and inversely proportional to the square of the distance 

between their centers (r), where G is the gravitational constant: 

𝐹 = 𝐺
𝑚1𝑚2

𝑟2                                 (1) 

We have to aware, that space cannot be affected by the gravitational forces (cannot be attracted), 

because the space has no mass. Therefore, Newton’s law of universal gravitation has another 

important meaning: 

First statement: From this law, it becomes clear that the space is stationary – that means 

“the vacuum is stationary”. This is undeniable, because space has no mass, and the 

gravitational forces do not attract it (the space does not rotate along with the Earth, but only 

the material bodies and the molecules in the atmosphere). 

– 

Reminder:  

Frames of reference.  

The reference system (frame of reference) is a concept in physics (usually associated with the 

movement) to denote the point of view of the observer. 

When we talk about a frame of reference (reference system), we usually imagine it as a coordinate 

system and we talk about an observer or an experimenter attached to it. When an observer is 

attached to a frame of reference, this frame is stationary for the observer. 

Coordinate systems.  

The reference frames used in dynamics are known as coordinate systems. The most widely used is 

the Cartesian coordinate system which consists of an origin and three axes. The axes are fixed 

lines, sized/ dimensioned with numbers, corresponding to the same unit of length, perpendicular to 

one another, and with direction for each axis. The common point where the axes cross is known as 

the origin of the coordinate system. 

Using the Cartesian coordinate system, in a time-spatial region with constant measurement units (a 

region with a uniform intensity of the gravitational field), the location of any point in the space can 

be described, as well as the change into the time of the location of any point. 

As a consequence, in the experiment, we distinguish two main frames of reference: 

1) Reference system related to the Earth’s surface. This is the frame of reference we usually use. 

In this frame of reference (for an observer, positioned at a point on the Earth’s surface) – any object 

immovably fixed on the Earth’s surface, is stationary. This frame of reference is fixed to the 



moving surface of the Earth and it is moving in the stationary space due to the rotating of Earth 

around its axis in the stationary space. 

2) Stationary reference system. Celestial bodies and space. Everything in the Universe, possessing 

mass, moves. The gravitation is the driving force. It is caused by the masses of celestial bodies and 

it sets them into motion. Therefore, a stationary reference system cannot actually exist, because we 

cannot actually connect the “origin” of a stationary coordinate system to a stationary material point. 

Also, we cannot give exact directions to the axes because we cannot orient them to theoretically 

non-existing stationary points. However, we can use for most of the cases under consideration, the 

following approximately stationary frames of reference: 

•  “Earth-centered inertial (ECI) coordinate system”, which can be considered in our time-spatial 

region as a stationary coordinate system in relation to the stationary space. 

The origin of this coordinate system is at the center of the Earth (which is not stationary), and its 

axes are approximately stationary in the space (aimed at very distant astronomical objects). 

In other words, we can say that the “Earth-centered inertial (ECI) coordinate system” is related to 

the space itself, where the Earth rotates…, where the photons are born and propagate. If an observer 

is positioned at a point in this coordinate system, he/she will be stationary in relation to the space 

near the Earth’s surface and will see that the Earth’s surface moves (as a result of the Earth’s 

rotation around its axis) in the stationary space with a certain linear velocity  (the velocity of a point 

of the Earth's surface in the stationary space, at the respective latitude). Every point of the Earth's 

surface always moves in the east direction. The magnitude of the linear velocity (i.e., the speed) of a 

particular point of the Earth’s surface, depends on the latitude and is the speed at which the point is 

moving along its path in the stationary space. It is approximately 0.46 km/s for any point on the 

equatorial line, and is zero at the points of intersection of the axis of rotation of the Earth with the 

Earth’s surface, which points coincide with the north and south poles). 

Therefore, when we are located in our local region “near the Earth’s surface”, and talk about 

the speed of light “in vacuum”, or “in the empty space” –   this will mean that the speed of 

light is measured in relation to the “Earth-centered inertial (ECI) coordinate system”. 

•  “Heliocentric Inertial (HCI) coordinate system”, also can be considered in certain cases as 

stationary in relation to the space. The origin of this coordinate system is at the center of the Sun 

(which is not stationary), and its axes are approximately stationary in the space (aimed at very 

distant astronomical objects). An observer positioned stationary in the HCI frame, will see how the 

planets orbit around the Sun (how the Earth moves in its orbit around the Sun at approximately 30 

km/s); how the plasma of the Sun rotates (at the equator the solar plasma rotation period is about 

24.5 days and is almost 38 days at the poles). 

Note: In this paper, as a generalized designation of “stationary in relation to the space coordinate 

system” is used the designation “frame of reference related to the space itself”. In order to be 

more precise, the term “velocity” is used when referring to the vector 𝑉⃗  (with its magnitude and 

direction); and the term “speed” is used, when referring to only the scalar magnitude |𝑉|⃗⃗ ⃗⃗  ⃗  of the 

vector. 

Difference between the mechanical and the optical experiments carried out on the surface of the 

Earth. 

•  In the mechanical experiments, due to the force of gravity, the material bodies in the atmosphere 

are involved in the rotation of the Earth around its axis. 

•  In the optical experiments, however, the photons are not involved in the Earth’s rotation around 

its axis, because they do not have a mass and the gravitational force of attraction for the photons is 

equal to zero – (see Newton’s law of universal gravitation). Therefore, the speed of the photons is 



constant in empty space (in vacuum, in the frame of reference related to the space itself /in ECI 

frame of reference/). The measured speed of light in the reference system related to the moving 

surface of the Earth in the stationary space, however, is not equal to the speed of light in the empty 

space, and it was proven by the experiments. The stationary space is the medium of the 

electromagnetic and gravitational fields. In this sense, the electromagnetic radiation is actually 

vibrations of the space itself. 

On the speed of light in different frames of reference 

The two major frames of reference, where we will consider the measurement of the speed of light 

(of the electromagnetic radiation), are “the frame of reference related to the Earth’s surface” and 

the “Earth-centered inertial (ECI) frame of reference” – the system that, in the considered case, is 

stationary relative to the space itself. 

For the contemporary physics, there is no difference between “the speed of light in the frame 

of reference related to the Earth’s surface” and “the speed of light in the Earth-centered 

inertial (ECI) frame of reference, which is the speed of light in vacuum”. This is because the 

modern physics wrongly has accepted that the speed of light is the same in all inertial frames 

of reference. The factual analyses of all experiments will convince anyone that this claim is a 

big blunder. 

Anyone will ascertain – that all experiments undoubtedly prove that there is a difference between 

the measured velocity of light in the “frame of reference related to the Earth’s surface” and the 

speed of light “in the empty space” (in the “Earth-centered inertial (ECI) frame of reference”). The 

only exception is the conceptually incorrectly designed Michelson-Morley experiment, in which, 

due to the inappropriate idea (the two-way measurement of the speed of light), used in the 

Michelson's interferometer, this difference is completely compensated. 

– 

Second Statement: The gravitational force affects the space by contracting it. 

Experiments show that the propagation of the electromagnetic radiation and the electromagnetic 

properties of the atoms depend on the intensity of the gravitational field (on the density of this 

medium/on the contraction of the space/). In his article from 1911, “On the Influence of Gravitation 

on the Propagation of Light”, Einstein discussed the change of the speed of light in vacuum 

(proposing a formula), when the light enters the regions with a different gravitational potential 

which actually are regions with different intensity of the gravitational field: 

“If we call the speed of light at the origin of co-ordinates co, then the speed of light c at a 

place with the gravitation potential Ф will be given by the relation: 

𝑐 = 𝑐0 (1 +
𝛷

𝑐2)                                  (2) 

The principle of the constancy of the speed of light holds good according to this theory in a 

different form from the one that usually underlies the ordinary theory of relativity.” (Einstein, 

1911). 

In the same article Einstein also points out that the frequency of any electromagnetic radiation 

changes depending on the gravitational potential: 

𝜈 = 𝜈0 (1 +
𝛷

𝑐2)                                         (3)  



The frequency of certain electromagnetic radiation defines the base unit of time “second”. 

Therefore, the base unit of time “second” also changes in places with different gravitation potential 

(with different intensity of the gravitational field), because the duration of the same number 

9,192,631,770 time-periods of the used particular electromagnetic radiation will change (see the 

definition of the “second” since 1967). This means that in regions with weaker gravitation (where 

the frequency increases), the base unit of time “second” becomes shorter (with shorter duration). In 

this paper, Einstein does not discuss the change in the wavelength of electromagnetic radiation. 

However, in other articles related to the general theory of relativity is discussed that in regions with 

higher gravitation, the base unit of length “metre” is contracted (the wavelength of any 

electromagnetic radiation is shortened) – see the definition of the “metre” in SI accepted in 1960. 

It is clear, however, that the space is stationary, but the contraction of the space (changed density of 

the medium of propagation of the electromagnetic radiation), is moving along with the celestial 

bodies. All celestial bodies (as well as the Earth) are traveling through the space-time of the 

Universe along with the distortion (contraction) of the contiguous, warped by the bodies themselves 

(and belonging to them) time-spatial domains, which we can name “near the surface of the celestial 

bodies”. 

The misunderstanding of the dominant part of the physical society consists in the fact that the 

contraction of space moves along with the celestial bodies, but the space remains stationary! 

The intensity of the gravitational field “near the surface of the celestial body”, remains practically 

the same, during the travel of the celestial body through the space, because the intensity of the 

gravitational field is determined (dominated) by the mass of the celestial body. The speed of light in 

vacuum (in the stationary empty space), in any particular time-spatial domain, corresponds to the 

intensity of the gravitational field in this time-spatial domain.  

Therefore, during the travel of the celestial body through the space, the constant intensity of 

the gravitational field “near the surface of the celestial body” determines the constant 

“speed of light in vacuum” there. 

 

Figure 1. Moving of the celestial bodies together with the distortion of their “own time-spatial 

domain” 

Therefore, that is the reason why there is no variation in “the speed of light in vacuum” when 

the Earth moves in its orbit around the Sun and together with the Solar System in the Galaxy. 

https://www.bipm.org/en/CGPM/db/13/1/
https://www.bipm.org/en/CGPM/db/11/6/


As a consequence, we have to be aware that the behavior of the electromagnetic radiation in 

vacuum must be considered in two aspects: 

•   in regions with different intensity of the gravitational field.  

•   in regions (local time-spatial domains) with a uniform intensity of the gravitational field; 

The local physical reality is a “local time-spatial domain”. It is any time-spatial domain with 

a practically uniform (the same) intensity of the gravitational field in the vicinity of any 

celestial body, which remains constant in the general motion of the celestial bodies in the 

Universe, and where the base units of time and of space (length) can be considered to be 

constant. Our local physical reality can be named “near the Earth’s surface”. 

1.2. The speed of light in regions with different intensity of the gravitational field.  

The speed of light in vacuum depends on the intensity of the gravitational field. In regions with 

different intensity of the gravitational field, the speed of light in vacuum (in relation to the 

stationary space) is different and it has been proven by experiments: 

1) The speed of light in vacuum is higher in regions with weaker gravitation. 

In regions with a weaker intensity of the gravitational field, the electromagnetic waves will not so 

more be so suppressed by the gravity – they will oscillate more freely (easier). It means that they 

will oscillate with a higher frequency v – the “time period” of the electromagnetic oscillations will 

be of shorter duration. It means that and the “spatial period” (the wavelength λ) of the 

electromagnetic oscillations will be greater (they will “jump” with larger wavelength). Therefore, 

the increased frequency and the increased wavelength of each electromagnetic radiation determine 

not only the shortening of the “second” and the lengthening of the “meter”, but also increase in the 

speed of light in vacuum (c=νλ). That was proven by the registered anomalies in the accelerations 

of the space-probes “Pioneer 10”, “Pioneer 11”, “Galileo”, “Ulysses”… 

“The expected travel time of the communicational electromagnetic signals (based on the 

constancy of the speed of electromagnetic radiation) between the spacecraft and the Earth, 

turns out to be much more than the real travel time. So we register backward attraction 

(acceleration) of the ship to the Sun.” (Sharlanov, 2011).  

The new higher speed will be valid again for the entire electromagnetic spectrum – it will be again a 

local physical constant. This logic coincides with the idea of the general theory of relativity. 

2) The speed of light in vacuum is lower in regions with stronger gravitation.  

Experimentally, (using the units of measurement defined on the Earth’s surface), a slower speed of 

radar electromagnetic signals has been experimentally measured in the region with strong 

gravitation (near the Sun) by American astrophysicist Dr. Irwin I. Shapiro (Shapiro time delay 

effect), reported in 1964. The result of this experiment was confirmed later much more precisely 

using controlled transponders aboard the “Mariner-6” and “Mariner-7” spacecrafts as they orbited 

the planet Mars. 

1.3. The speed of light in regions with a uniform intensity of the gravitational field. 

In regions with a uniform intensity of the gravitational field, the speed of light in vacuum (in 

relation to the stationary space) is а local constant in any local time-spatial domain with a uniform 

intensity of the gravitational field, and this concerns the whole spectrum of electromagnetic 

radiation. 



“The “speed of light in empty space” is the correlation between the frequency and the 

wavelength for the whole electromagnetic spectrum, which is a local constant for our and for 

any other local time-spatial domain, where the intensity of the gravitational field is uniform.” 

(Sharlanov, 2016). 

However, in regions with a uniform intensity of the gravitational field (as in the region “near the 

Earth’ surface”), the experiments register different velocity of light in relation to the moving 

frames of reference in the stationary space. This reality is confirmed by: 

• the experiments “One-way measurement of the speed of light”, (Marmet, P. 2000), (Kelly, A., 

2005); 

• the “Sagnac experiment” (Sagnac, 1913);  

• the experiment “Michelson-Gale-Pearson” (Michelson & Gale, 1925). 

All of the experiments related to the speed of light measurement have their real explanation in 

accordance with the classical mechanics and the Galilean relativity (which are indisputably valid 

and lawful in our local time-spatial domain “on the Earth’s surface”). 

The exception is only the Michelson-Morley experiment… The analysis of the Michelson-Morley 

experiment (Sharlanov, 2018), shows that the inappropriate conceptual design, used in the 

construction of the Michelson interferometer (the advanced version of which is used in the famous 

Michelson-Morley experiment, held in 1887), is actually the primary root cause for the great 

delusion that “the speed of light is the same in all inertial frames of reference”, which is the core of 

the special theory of relativity. The difference in the velocity of light (in the frame of reference 

related to the moving Earth’s surface in the stationary space,) between the two light beams, 

traveling in two opposite directions on the same arm, is completely compensated if the “two-way 

light beam interferometer” is used. 

“Actually, if even the “ether wind” exists (caused by the Earth’s motion through the stationary 

luminiferous ether) – the difference in the speed of light between the two light beams, traveling 

in two opposite directions on the same arm, is completely compensated. It is true for any arm 

in any direction! In other words, if the projection of the velocity of the “ether wind” on the 

direction of one of the light beams is (+V), then the projection of the velocity of the “ether 

wind” on the direction of the reflected light beam (traveling in opposite), will be exactly (-V).” 

(Sharlanov, 2016). 

The “unexplained anisotropy of the light velocity”, depending on the direction of the light beam in 

the “one-way measurement of the speed of light” experiments performed using the GPS system, has 

its explanation that corresponds to the physical reality. The results of the “Michelson-Morley 

experiment” are analyzed in this paper. The results of experiments “One-way measurement of the 

speed of light”, of the “Sagnac experiment”, of the “Michelson-Gale-Pearson experiment”, and of 

the Fizeau experiment are analyzed in detail in the monograph (Sharlanov, 2018). Moreover, the 

essence of the so-called “fundamental tests of the special theory of relativity”, which have 

considered as three major types, are revealed. This monograph includes the analysis of the article 

“On the Electrodynamics of Moving Bodies”, presenting the special theory of relativity, and shows 

exactly where and how the claim “the speed of light is the same in all inertial frames of 

reference” was applied. It also presents “Thesis on the behavior of the electromagnetic radiation in 

the gravitational field of the Universe” (in 10 Statements), which actually rejects the postulate of 

the constancy of the speed of light for all frames of reference, and shows solution of other big 

problems in physics today, such as: “the accelerated expansion of the Universe”, and “the dark 

matter and the dark energy in the Universe”. 



2. Analysis of the “Michelson-Morley experiment”. 

The theories of light at that time. 

Historically, in the seventeenth century, two rival theories of the nature of light were proposed – the 

wave theory and the corpuscular theory. 

The Dutch astronomer Huygens proposed the wave theory of light – the first mathematical theory of 

light. The known mechanical waves propagate through a material medium (solid, liquid, or gas) at a 

wave speed which depends on the elastic and inertial properties of that medium. Two basic types of 

wave motion for mechanical waves were known: transverse waves and longitudinal waves. For 

Huygens, the light was a longitudinal wave (like sound waves in air) and propagates through a 

medium called “ether”, or “aether”. The ether must fill all the space and be weightless and invisible 

(in fact, as the space itself). 

In 1690 Newton proposed the corpuscular theory of light. For him, the light was emitted from a 

source in small particles, and this view was accepted for over a hundred years. 

The quantum theory put forward by Max Planck in 1900 combined the wave theory and the particle 

theory, and showed that light can sometimes behave like a particle and sometimes like a wave. 

After the development of Maxwell’s theory of electromagnetism, the questions about the speed of 

light and what medium supports the transmission of electromagnetic waves arose again. For James 

Clerk Maxwell and other scientists of that time, the answer was based on the supposition of 

Christiaan Huygens, that light travels in a hypothetical medium called “luminiferous aether” – the 

space-filling substance, thought to be necessary as a transmission medium for spreading of the 

electromagnetic radiation. 

Vectors, scalars, vector projection and scalar projection. 

Vector (Euclidean vector), in physics, is a quantity that has both magnitude (size, length) and 

direction. It is represented as an arrow, whose length is proportional to the quantity’s 

magnitude. However, the vector has no position. It means that the vector is not altered if it 

moves parallel to itself. 

Scalar is a quantity that has a magnitude but not a direction, as the “speed of light in 

vacuum”. 

For example, velocity and acceleration (with magnitude and direction) are vector quantities, while 

speed (the magnitude of velocity), time, temperature, length, and mass are scalars. In English, in 

physics, the term “velocity” often is used, when we mean the vector 𝑽⃗⃗  with its direction; and the 

term “speed” is used, when we mean only the scalar magnitude |𝑽⃗⃗ | of the vector. 

Vector projection of a vector “A” on (or onto) а coordinate axis, or on a nonzero vector “B” 

(also known as the vector component or vector resolution of “A” in the direction of “B”) is 

the orthogonal projection of “A” on a straight line parallel to “B”. It is a vector parallel to 

“B”. 

Scalar projection of a vector on a coordinate axis (with direction), or on another nonzero 

vector, is a scalar, equal to the length of the orthogonal projection of the vector on the axis, 

and with a negative sign if the projection has an opposite direction with respect to the axis 

(or to the vector) direction. In Cartesian coordinates, the components of the vector are the 

scalar projections on the coordinate axes. 



In this way, the scalar projection of the vector V⃗⃗  on another vector can be recorded as 

(|𝑉0
⃗⃗  ⃗| cos 𝜃), where θ is the angle between the two vectors. In other words, some of the scalars in 

physics have two directions, that correspond to the signs “plus” and “minus”, while a vector can 

have infinite directions. 

2.1. About the theories of light and the velocity of light. Experiments – expectations 

and results. 

The Earth rotates around its axis, moves in its orbit around the Sun, and together with the Solar 

System moves around the center of our galaxy Milky Way. 

The expectations of the scientists at the end of the 19th century. 

According to the hypothesis of the existence of a “stationary luminiferous ether”, there is an 

invisible substance filling the space, which was thought to be the necessary medium for the 

propagation of electromagnetic radiation (light). The expectations of the scientists have been that if 

the hypothesis of the “stationary ether” is correct, the velocity vector of the created “ether wind” at 

the Earth’s motion at any time, must be equal to the sum (vector addition), but in the opposite 

direction of the following three vectors: 

(1) the velocity vector of motion of the entire Solar System as it whirls around the center of 

our Galaxy at about 220 km/s (if we measure the speed by means of the units of time and 

length defined on the Earth’s surface); plus 

(2) the velocity vector of the Earth’s motion in its orbit around the Sun (which is 

approximately 30 km/s); plus 

(3) the vector of the linear velocity of the Earth’s surface at the location of the experiment 

(due to the Earth’s rotation around its axis). We know that the linear velocity of the Earth’s 

surface of any point at the equatorial line is approximately 0.46 km/s, but it is equal to zero at 

the points of intersection of the axis of rotation with the Earth’s surface, which points 

coincide with the north and south geographic poles. 

Figure 2 is an illustration of the expected “ether wind”, at the motion of the Earth through the 

hypothetical medium called luminiferous ether. The figure depicts the Sun, the Earth and the 

Earth’s orbit. The three types of dotted lines depict the three components of the supposed “ether 

wind”, which have opposite directions to the aforementioned three vectors. The figure does not 

correspond to the scale (the radius of the Sun is about 109 times larger than the radius of the Earth, 

and the difference between the speeds of motion of the Earth and of the Solar System is much 

greater. 

The expectations of the scientists have been that the “ether wind” will affect the speed of a light 

beam (will increase or decrease the speed of light): 

•   On the one hand, if the experiment is carried out at a fixed location on the surface of the rotating 

Earth, then the part of the vector “ether wind”, created by the motion of the Earth on its orbit 

around the Sun, should have varying magnitude and direction over time (e.g. at night and during 

the day). 

•  On the other hand, the experimenter can point the light beam in different directions. Thus, the 

effect of the generalized ether wind vector (vector addition) on the speed of the light beam was 

expected to be different. In this way, the “ether wind” will have a different effect on the speed of the 

light beam, since the scalar projection of the generalized vector “ether wind” on the trajectory of 

the light beam will be different. 



 

Figure 2. The Earth’s motion around the Sun and the alleged “ether wind” 

We can call the vector projection of the velocity vector “ether wind” onto the vector of the light 

beam velocity – “ether headwind” (see Figure 3 below). 

Therefore, according to the expectations, the resulting speed of the light would be different, 

depending on the direction of the light beam, and would be different at night and during the day, 

when the direction of the “ether headwind”, caused by the movement of the Earth in its orbit 

around the Sun, is opposite. The difference of the speed of light for different seasons of the year (at 

various points of the trajectory of the Earth in its orbit around the Sun), was expected to be an 

indication of the velocity of motion of the Solar System in the stationary luminiferous ether. 

 

Figure 3. The expected influence of the “ether headwind” on the speed of a light beam in vacuum. 



So, if the hypothesis of the existence of the “stationary ether” is true, the created “ether wind” by 

the Earth’s motion through the stationary ether should increase or decrease the speed of the light 

beam (depending on the direction and magnitude of the “ether headwind”). 

But now let us reveal the “defect” of the fatal for the physics of the 20th century Michelson-Morley 

experiment, whose erroneous explanation of the result (that the speed of light is constant for all 

reference frameworks) continues to be supported by the modern physics. 

2.2. The First Michelson’s Experiment. 

Albert Michelson designed an experimental construction (later known “Michelson interferometer”, 

and made his first experiment in 1881, in order to determine the change of the speed of light due to 

the motion of the Earth in its orbit around the Sun through the “stationary luminiferous ether” (see 

Figure 2). 

Michelson’s expectations. 

Michelson’s expectations were also such, that if the “stationary luminiferous ether” exists, the 

motion of the Earth through the ether would result in an effect of the “ether wind” on the speed of a 

light beam. Above, we have called the projection of the three-component vector sum “ether wind” 

on the direction of the light beam “ether headwind” (see Figure 3). 

In other words, Michelson has expected that the speed of the light beam to be different: 

•  firstly, depending on the direction of the arms, on which the light beams spread; 

•  secondly, the speed of the light beam (in the case of a fixed direction in relation to the Earth’s 

surface) was expected to be different at night and during the day, when the direction of the “ether 

headwind”, caused by the Earth’s motion in its orbit around the Sun is opposite in relation to the 

direction of the fixed light beam (see below Figure 4). 

On this basis, Michelson made his first experiment in 1881 with an interferometer constructed by 

him – see the scheme of the interferometer below in Figure 5. Michelson used a monochromatic 

light beam, split (in order the two coherent light beams to be perfectly the same), on two arms in 

two mutually perpendicular directions. The two light beams propagate along two mutually 

perpendicular arms, each beam reflected in the opposite direction by a mirror. After reuniting of the 

two reflected beams at the place of splitting, the Michelson expected to ascertain: 

displacement of interference lines which is consistent with the expected difference in the 

speeds of the two light beams, caused by the “ether wind” due to the movement of the Earth 

in its orbit around the Sun. 

Subsequently, the construction of the experiment “Michelson-Morley” was improved ‒ the light 

beams are reflected repeatedly, but the same idea is used again – the usage of two coherent light 

beams in two directions, from the splitter of the monochromatic beam to the mirrors and backward. 

The fact that the same beam is used in opposite directions (one reflected) on the same arm, means 

that each of them travels exactly the same distance - from the monochromatic beam splitter to the 

mirror (the straight beam), and back (the reflected beam)... This, however, means that if the speed 

of the two opposite light beams, moving in opposite directions is changed by the “ether wind”, the 

change will be the opposite, and the difference will be completely compensated, because the path 

of the two beams (the straight and the reflected) is perfectly the same! 

Thus, on the base of the speed of the Earth in its orbit around the Sun, which is approximately 30 

km/s, the expectations of Michelson had been that the displacement of the interference fringes (the 

bright or dark bands caused by beams of light that are in phase or out of phase relative to each 

other), will be different at night and during the day and will correspond to the calculations made. 



 

Figure 4. Schematic representation of the opposite directions of the expected “ether wind” at night 

and during the day due to the motion of the Earth along its trajectory around the Sun. 

The yellow arrows show (see Figure 4), the direction of motion of the Earth’s surface, where the 

interferometer is located. According to the presented image, the direction of surface motion during 

the day is in the direction of the hypothetical “ether wind”, and at night - in opposite to the “ether 

wind” direction. The figure depicts a glimpse of the trajectory at which the Earth moves clockwise. 

Note: The experiments were carried out in a short interval of time (the “Michelson-Morley 

experiment” was carried out from July 8 to July 12). This means that the Earth was located 

approximately in the same place on its trajectory around the Sun. That is why, the difference of 

speed of light due to the “ether wind” at different points of the Earth’s trajectory around the Sun 

(which is an indication of the speed of motion of the Solar System in the Milky Way with about 220 

km/s – see Figure 2), was not calculated by Michelson... 

The Michelson’s interferometer 

The experimental construction (the interferometer designed by Michelson), illustrated below in 

Figure 5, uses two-way light beam propagation (in the straight direction and in the opposite 

direction/ the reflected beam) in exactly the same path. 

The interferometer consists of a monochromatic light source (with an accurate frequency); semi-

silvered mirror separating the monochromatic light beam from the source along the two mutually 

perpendicular arms; two mirrors (A and B) reflecting the coherent light beams in opposite direction; 

and a detector depicting the interference fringes after reuniting of the two light beams. They are all 

located horizontally (i.e. on the same gravitational potential). 

 



 

Figure 5. Scheme of the Michelson interferometer 

As stated, the predicted change in the direction of the “ether wind” during the day and at night, in 

relation to the fixed arms of the interferometer to the Earth’s surface, should have been led to a 

different change between the speeds of the two light beams, that should have been registered as a 

different displacement of the interference fringes. Using a wavelength of about 600 nm, Michelson 

has expected that there would have been a displacement of the interfering fringes, for which he 

made accurate calculations. The expected difference in the displacement of interference fringes 

during the day and at night has been sought in different directions of the two perpendicular arms of 

the interferometer. 

However, the expected displacement of the interference bands was not ascertained. 

The results reported by Michelson: 

“The small displacements -0.004 and -0.015 are simply errors of experiment.” (Michelson, 

1881). 

Michelson’s conclusion was: 

“The interpretation of these results is that there is no displacement of the interference bands… 

The result of the hypothesis of a stationary ether is thus shown to be incorrect, and the 

necessary conclusion follows that the hypothesis is erroneous.” (Michelson, 1881). 

2.3. The well-known “renowned” Michelson-Morley Experiment. 

The famous Michelson–Morley experiment was performed in 1887. Albert Michelson, with the 

collaboration of Edward Morley, constructed a new improved interferometer. As in the first 

experiment, the improved interferometer used two-way paths of two light beams on two 

perpendicular arms. But by using multiple mirrors, the light path length of the two light beams was 

about 10 times longer. The light was repeatedly reflected back and forth along the arms of the 

interferometer, increasing the total light path length of each beam to 11 m. Thus, according to the 

intention, there was more than enough accuracy to detect the ether-hypothetical effect of the Earth’s 

motion. At the path length of 11 m, the expected displacement should have been about 0.4 of the 

distance between the fringes. To eliminate thermal and vibration effects, Michelson and Morley’s 



interferometric apparatus was assembled on the top of a large block of sandstone, about a foot thick, 

which was then floated in a pool of mercury. 

The results. 

The result of the experiment was entirely unexpected and inexplicable again – the effect of the 

motion of the Earth around the Sun through the hypothetical ether on the speed of light was 

practically zero at any time of day or night, at all times of the year in different points of the Earth’s 

orbit. The reported results were given by Michelson: 

“It seems fair to conclude that if there is any displacement due to the relative motion of the 

earth and the luminiferous ether, this cannot be much greater than 0.01 of the distance 

between the fringes.” (Michelson & Morley, 1887). 

Although repeated many times with even greater precision, this experiment proves the same 

negative result. 

2.4. Conclusion. 

As grounded in Chapter 8 “Fundamentals of the model of physical reality in the Universe” of the 

book (Sharlanov, 2018), the speed of light in vacuum is a local constant and depends on the 

intensity of the gravitational field in the time-spatial domain. The speed of light in vacuum “on the 

surface of the Earth” is determined by the Earth’s gravity and remains constant in the motion of the 

Earth in its orbit around the Sun and with the Solar system in the galaxy, because the intensity of 

the gravitational field near the Earth’s surface is constant and is determined above all by the Earth. 

However, the measured speed of light in different frames of reference is different in the local 

region “near the Earth’s surface”. As it turns out, in the one-way measurement of the speed of light 

between two points on the same latitude: 

•  the measured velocity of light in the “West to East” direction in the reference system related to 

the Earth’s surface is (c-V); 

•  the measured velocity of light in the “East to West” direction in the reference system related to 

the Earth’s surface is (c+V); 

, where c is the local constant “speed of light in vacuum”, and V is the linear velocity  of the Earth’s 

surface at the respective latitude. 

The evidence presented in the analyses of the experiments “One-way measurement of the speed of 

light” and “Michelson-Gale-Pearson” in the book (Sharlanov, 2018), clearly ascertain the effect of 

the Earth’s rotation around its axis on the speed of light, measured on the Earth’s surface. They 

demonstrate with great accuracy the validity of Galilean transformations (which are a fact in our 

local physical reality), in the cases with the electromagnetic radiation. 

In the “Michelson-Morley” experiment, however, no effect on the speed of light can be found, as a 

result of the Earth’s rotation around its axis. The reason lies in the inappropriate conceptual design, 

embedded in the construction of the interferometer. When the “two-way measurement of the speed 

of light” is used, actually, the average speed of the two light beams is measured, propagating in two 

exactly opposite directions on exactly the same path. Therefore, the change of the speed of the two 

light beams for the two opposite directions, for each arm of the interferometer, in the reference 

system related to the surface of the Earth, completely compensates! If the resultant speed of the 

light beam in the direction “from the semi-silvered mirror to the reflecting mirror (either mirror A 

or mirror B)” is (c+V), then the speed of the light beam in the opposite direction will be exactly 

(c-V), where c is the speed of light in vacuum and V is the scalar projection of the linear velocity 



of Earth’s surface on the arm of the interferometer (i.e. on the direction of the light beam 

propagation). The path of the light beam in both directions for each arm is absolutely equal, and the 

direction and the length of the arm are irrelevant, because, at any value of V, the differences in the 

speed will be completely compensated for each other. Thus, the resulting speed (measured for the 

two directions of the light beam in any arm) will always be equal to c: [(c+V)+(c-V)]/2=c! This 

means that the interference fringes will never be displaced, because the speed of each light beam for 

both directions of any arm will always be exactly equal to c, regardless of the length of the arm, 

regardless of arm’s direction! 

So, in the “one-way measurement of light speed experiments” and the “Michelson-Gail-Pearson 

experiment”, the change of the speed of light as a result of the Earth’s rotation in the reference 

system related to the surface of the Earth can be registered, but in case of using the inappropriate 

conceptual design of the Michelson’s interferometer (“interferometer using two-way propagation of 

light beams”) – this is impossible! 

The conclusion is: 

“Actually, if even the “ether wind” exists (caused by the Earth’s movement through the 

stationary luminiferous ether) – the difference in the speed of light between the two light 

beams, traveling in two opposite directions on the same arm, is completely compensated. This 

is true for any arm in any direction! In other words, if the projection of the velocity of the 

“ether wind” on the direction of one of the light beams is (+V), then the projection of the 

velocity of the “ether wind” on the direction of the reflected light beam (traveling in opposite), 

will be exactly (-V).” (Sharlanov, 2016). 

Therefore, the poorly designed “Michelson-Morley experiment”, can be classified as a huge fallacy, 

given what it means to physics “more than a hundred years of delusion”. 

Over the past 100 years, too many variants of the Michelson-Morley experiment were carried out 

by many scientists from different famous universities and institutes of relativity and cosmology, 

with increasing sophistication and with increasing accuracy. However, the result cannot be other – 

the difference in the speed of light between the two light beams, traveling in two opposite directions 

on the same arm, is completely compensated if the construction of “interferometer using two-way 

propagation of light beams” is used. 

An example of this continuing and nowadays delusion, is also a publication in “Physical Review 

Letters” and reported in “Physics World” (the membership magazine of the Institute of Physics, 

one of the largest physical societies in the world) – “Michelson – Morley experiment is best yet” 

from 14.09.2009:  https://physicsworld.com/a/michelson-morley-experiment-is-best-yet/. 

In summary. The “Michelson-Morley experiment” is actually the primary root cause for the 

great delusion that “the speed of light is the same in all inertial frames of reference”, which is 

the core of the special theory of relativity. 

The analysis of the article “On the Electrodynamics of Moving Bodies” shows exactly where and 

how the claim “the speed of light is the same for all inertial frames of reference” was applied, 

and actually reveals the essence of the special theory of relativity … 

References. 

Einstein, А. (1905a). On the Electrodynamics of Moving Bodies, originally from Annalen der 

Physik, [17], 891-921. Retrieved from http://www.fourmilab.ch/etexts/einstein/specrel/specrel.pdf; 

http://hermes.ffn.ub.es/luisnavarro/nuevo_maletin/Einstein_1905_relativity.pdf. 

https://physicsworld.com/a/michelson-morley-experiment-is-best-yet/
http://www.fourmilab.ch/etexts/einstein/specrel/specrel.pdf
http://hermes.ffn.ub.es/luisnavarro/nuevo_maletin/Einstein_1905_relativity.pdf


Einstein, А. (1905b). Does the Inertia of a Body Depend Upon Its Energy-Content?, originally 

from Annalen der Physik, [18], 639-641. Retrieved from 

http://einsteinpapers.press.princeton.edu/vol2-trans/186; 

Einstein, А. (1911). On the Influence of Gravitation on the Propagation of Light, Annalen der 

Physik [35], 898-908. Retrieved from https://einsteinpapers.press.princeton.edu/vol3-trans/393 

Einstein, A. (19th Jan.1926). Meine Theorie und Millers Versuche (My theory and Miller’s 

experiments). Vossische Zeitung. Retrieved from 

http://www.orgonelab.org/EtherDrift/Einstein1926.pdf, page 2. 

Einstein, A., Infeld, L. (1938). “Evolution of Physics”. 

Feynman R. P. (1964). The Feynman Lectures on Physics. Volume I 4-1. 

Fizeau, H. (1851). The Hypotheses Relating to the Luminous Æther, and an Experiment Which 

Appears to Demonstrate that the Motion of Bodies Alters the Velocity with Which Light Propagates 

Itself in Their Interior., Philosophical Magazine. 2: 568–573. 

Gift, S.J.G. (2010). Light Speed Invariance is a Remarkable Illusion, Physics Essays, 23, 1, pp. 1-

5(5). DOI: 10.4006/1.3280803. 

Hafele, J. C., Keating, R. E. (1972a). Around-the-World Atomic Clocks: Predicted Relativistic 

Time Gains. Science. [177] Issue 4044, pp. 166-168. DOI: 10.1126/science.177.4044.166.   

Hafele, J. C., Keating, R. E. (1972b). Around-the-World Atomic Clocks: Observed Relativistic 

Time Gains. Science. [177] Issue 4044, pp. 168-170. DOI: 10.1126/science.177.4044.168. 

Ives, H. E.; Stilwell, G. R. (1938). An experimental study of the rate of a moving atomic clock”. 

Journal of the Optical Society of America. 28 (7): 215. Bibcode:1938JOSA...28..215I. DOI: 

10.1364/JOSA.28.000215. 

Ives, H. E.; Stilwell, G. R. (1941). An experimental study of the rate of a moving atomic clock. II. 

Journal of the Optical Society of America. 31 (5): 369. Bibcode:1941JOSA...31..369I. DOI: 

10.1364/JOSA.31.000369. 

Kantor, W., (1971). Inconclusive Doppler Effect Experiments, Spectroscopy Letters 4 (3&4): 61-

71. DOI: 10.1080/00387017108064618. 

Kelly, A., (2005). Challenging Modern Physic, BrownWalker Press, Florida. 

Kennedy, Roy J., Thorndike, Edward M., (1932). Experimental Establishment of the Relativity 

of Time, Phys. Rev. 42, 400 – Published 1 November. DOI: 10.1103/PhysRev.42.400. 

Kholmetskii A.L, Yarman T. and Missevitch O. V., (2008). Kündig’s experiment on the 

transverse Doppler shift re-analyzed, Physica Scripta, Volume 77, Number 3, DOI: 10.1088/0031-

8949/77/03/035302. 

Kündig, W., (1963). “Measurement of the Transverse Doppler Effect in an Accelerated System”. 

Physical Review. 129 (6): 2371–2375. Bibcode:1963PhRv.129.2371K. DOI: 

10.1103/PhysRev.129.2371. 

Malykin, G.B., (2000). The Sagnac effect: correct and incorrect explanations. Phys. Usp. 43 1229. 

DOI: 10.1070/PU2000v043n12ABEH000830. 

Marmet, P. (2000). The GPS and the Constant Velocity of Light, Acta Scientiarum, 22, 1269. 

Michelson, A.A., (1881). The Relative Motion of the Earth and the Luminiferous Ether. American 

Journal of Science. 22, 120-129. DOI: 10.247`5/ajs.s3-22.128.120. 

Michelson, A.A., & Morley E.W., (1887). On the Relative Motion of the Earth and the 

Luminiferous Ether. American Journal of Science. 34, 333-345. DOI: 10.2475/ajs.s3-34.203.333. 

http://einsteinpapers.press.princeton.edu/vol2-trans/186
https://einsteinpapers.press.princeton.edu/vol3-trans/393
http://www.orgonelab.org/EtherDrift/Einstein1926.pdf
https://doi.org/10.4006/1.3280803
http://science.sciencemag.org/content/177/4044/166
http://dx.doi.org/10.1126/science.177.4044.168
https://www.osapublishing.org/josa/abstract.cfm?uri=josa-28-7-215
https://www.osapublishing.org/josa/abstract.cfm?uri=josa-31-5-369
https://doi.org/10.1080/00387017108064618
https://doi.org/10.1103/PhysRev.42.400
http://iopscience.iop.org/article/10.1088/0031-8949/77/03/035302/meta
http://iopscience.iop.org/article/10.1088/0031-8949/77/03/035302/meta
http://dx.doi.org/10.1103/PhysRev.129.2371
http://mr.crossref.org/iPage?doi=10.1070%2FPU2000v043n12ABEH000830
http://www.ajsonline.org/content/s3-22/128/120.citation?related-urls=yes&legid=ajs;s3-22/128/120
http://www.ajsonline.org/content/s3-34/203/333.citation


Michelson, A.A., (1904). Relative Motion of Earth and Aether, Philosophical Magazine, 8 (48): 

716–719. DOI:10.1080/14786440409463244. 

Michelson, A. A., (1925). The Effect of the Earth’s Rotation on the Velocity of Light, I., 

Astrophysical Journal, 61: 137. Bibcode:1925ApJ....61..137M. DOI:10.1086/142878. 

Michelson, A. A., Gale, Henry G., (1925). The Effect of the Earth’s Rotation on the Velocity of 

Light, II., Astrophysical Journal. 61: 140. Bibcode:1925ApJ....61..140M. DOI:10.1086/142879. 

Miller, D.C., (1926). Significance of Ether-drift Experiments of 1925 at Mount Wilson. Address of 

the President, American Physical Society, Science, V63, pp. 433-443. A.A.A.S Prize paper. DOI: 

10.1126/science.63.1635.433. 

Rizzi, G., Ruggiero, M.L., (2004). Relativity in Rotating Frames: Relativistic Physics in Rotating 

Reference Frames. Springer Netherlands. DOI: 10.1007/978-94-017-0528-8. 

Robertson, H. P., (1949). Postulate versus Observation in the Special Theory of Relativity. 

Reviews of Modern Physics. 21 (3): 378–382. Bibcode:1949RvMP...21..378R. 

DOI:10.1103/RevModPhys.21.378. 

Sagnac, G., (1913). On the proof of the reality of the luminiferous aether by the experiment with a 

rotating interferometer. Comptes Rendus 157: 1410–1413. Retrieved from 

https://en.wikisource.org/wiki/Translation:On_the_Proof_of_the_Reality_of_the_Luminiferous_Ae

ther. 

Shapiro, Irwin I., (1964). Fourth Test of General Relativity. Physical Review Letters 13 (26), 789–

791. DOI: http://dx.doi.org/10.1103/PhysRevLett.13.789. 

Sharlanov, G.V., (2011). The Influence of Gravitation on the Speed of Light and an Explanation of 

the Pioneer 10&11 Acceleration Anomaly. Applied Physics Research, 3(2), 241. 

DOI:10.5539/apr.v3n2p241. 

Sharlanov, G.V., (2012a). The Speed of Light and Uncertainty Principle of the Macro-world, 

Applied Physics Research. Vol.4, No.4, 118-125. DOI: 10.5539/apr.v4n4p118. 

Sharlanov, G.V., (2012b). Awareness of Special and General Relativity and Local and General 

Physical Reality, Applied Physics Research. Vol.4, No.4, 126-137. DOI: 10.5539/apr.v4n4p126. 

Sharlanov, G.V. (2016). The Speed of Light Postulate and Uncertainty Principle of the Macro-

world in the General Relativity, Athens: ATINER’S Conference Paper Series. ISSN: 2241-2891. 

No: PHY2015-1895. 

Sharlanov, G.V. (2018) The Special Theory of Relativity - the Biggest Blunder in Physics of the 

20th Century, Amazon. ISBN: 978-1701145153. 

Veltmann, W., (1870). Fresnel’s Hypothese zur Erklärung der Aberrationserscheinungen, 

Astronomische Nachrichten. DOI: 10.1002/asna.18700751002. 

--- 

11th meeting of the CGPM. (1960), Resolution 6. Retrieved from 

http://www.bipm.org/en/CGPM/db/11/6/. 

13th meeting of the CGPM. (1967/68), Resolution 1. Retrieved from 

http://www.bipm.org/en/CGPM/db/13/1/. 

15th meeting of the CGPM. (1975), Resolution 2. Retrieved from 

http://www.bipm.org/en/CGPM/db/15/2/. 

17th meeting of the CGPM. (1983), Resolution 1. Retrieved from 

http://www.bipm.org/en/CGPM/db/17/1/#notes. 

View publication stats

http://www.tandfonline.com/doi/abs/10.1080/14786440409463244
http://adsabs.harvard.edu/abs/1925ApJ....61..137M
http://dx.doi.org/10.1086/142879
http://science.sciencemag.org/content/63/1635/433
https://link.springer.com/book/10.1007%2F978-94-017-0528-8
https://journals.aps.org/rmp/abstract/10.1103/RevModPhys.21.378
https://en.wikisource.org/wiki/Translation:On_the_Proof_of_the_Reality_of_the_Luminiferous_Aether
https://en.wikisource.org/wiki/Translation:On_the_Proof_of_the_Reality_of_the_Luminiferous_Aether
http://dx.doi.org/10.1103/PhysRevLett.13.789
http://dx.doi.org/10.5539/apr.v3n2p241
http://dx.doi.org/10.5539/apr.v4n4p118
http://dx.doi.org/10.5539/apr.v4n4p126
https://www.atiner.gr/papers/PHY2015-1895.pdf
https://www.atiner.gr/papers/PHY2015-1895.pdf
https://www.amazon.com/Special-Theory-Relativity-Analyses-Invalidity/dp/1701145154
http://onlinelibrary.wiley.com/doi/10.1002/asna.18700751002/abstract;jsessionid=925C94DFDBA32285AB0D64ACA91AC747.f01t02?systemMessage=Please+be+advised+that+we+experienced+an+unexpected+issue+that+occurred+on+Saturday+and+Sunday+January+20th+and+21st+that+caused+the+site+to+be+down+for+an+extended+period+of+time+and+affected+the+ability+of+users+to+access+content+on+Wiley+Online+Library.+This+issue+has+now+been+fully+resolved.++We+apologize+for+any+inconvenience+this+may+have+caused+and+are+working+to+ensure+that+we+can+alert+you+immediately+of+any+unplanned+periods+of+downtime+or+disruption+in+the+future.
http://www.bipm.org/en/CGPM/db/11/6/
http://www.bipm.org/en/CGPM/db/13/1/
http://www.bipm.org/en/CGPM/db/15/2/
http://www.bipm.org/en/CGPM/db/17/1/%23notes
https://www.researchgate.net/publication/338385324

