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Optics is an essential part of physics. It studies the propagation of photons,
quanta (impulses), electronic waves of various frequencies in space and
matter. Optics has developed rapidly in recent decades. Lasers,
heterojunction processes have opened new principles of cooperative
interaction of photons with atoms in general and orbital electrons in
particular. However, neither classical geometric, nor wave optics paid
enough attention to the interaction of photons with ether (aether). They
describe all optical processes and phenomena phenomenologically.
Ether - the all-pervading elastic medium is the basis in which impulses,
perceived as light, are excited and transferred. Ether is also a medium in
which the entire spectrum of electromagnetic waves propagates, from radio
waves to X-rays. In this paper the role of ether medium in optical processes
and phenomena is investigated.
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Foreword
The scientific concepts of the world around us are based on the categories
of space, time and matter. Within these categories there are physical bodies and
their manifestations. Light is one of the phenomena widely represented in our
environment. Explaining the phenomenon of light, its interaction with matter and
its optical properties is of great importance for creating an objective picture of
the universe.
Certainly the most fundamental work in the field of optics is the book by
M. Born and E. Wolf "Principles of Optics" [1]. It examines in detail J. Maxwell's
macroscopic equations, geometric optics, interference and diffraction of light,
crystal optics and metal optics. The authors write that the presentation is limited
to optical phenomena that can be studied within the framework of J. Maxwell's
phenomenological theory. The authors consider mainly monochromatic light
sources, which is the second limitation of the subject of the book. The
consideration of classical molecular optics and all phenomena in which the
atomic structure of matter plays an essential role is excluded. Probably this was
not done by accident. The authors understood that it was not worthwhile to
discuss in detail the topics of research carried out by R. Descartes, C. Huygens,
A. Fresnel, H. Fizeau, and others, based on the postulate of the existence of the
ether medium. At the beginning and middle of the last century, the "fashionable"
opinion dominated that the ether medium did not exist at all, and the geometric
space-time was deformed by itself without any material carrier. The historical
introduction to the book ends with a reference to special and general relativity
theories. It is indicated that the application of these theories requires the use of
special mathematical and physical methods, which are best considered
separately. Apparently, the authors have delicately abandoned the presentation
of very controversial provisions of the special and general theory of relativity.
The second voluminous work is the book by M.V. Volkenstein "Molecular
Optics" [2]. In the preface, the author writes that his task was to give a systematic
presentation of molecular optics as a part of physics that studies the processes of
interaction of light with molecules, liquids and crystals. According to the author,
molecular optics includes the study of such phenomena as refraction, reflection
and absorption of light by isotropic and anisotropic media, dispersion of light, its
scattering, natural optical rotational ability, as well as a number of phenomena
that arise in media under the influence of force fields: electric, magnetic, sound,
etc. The author follows the generally accepted theory of the propagation of light
in matter. According to the theory, when a plane light wave falls in the molecules
of the medium, dipoles are induced, performing forced oscillations with a
frequency equal to the frequency of the light wave. These dipoles are sources of
secondary, this time spherical light waves. As a result of the superposition of the
primary plane wave and secondary waves emitted by all the dipoles of the
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medium, the resulting wave is obtained, which, as the calculation shows, is plane.
The author does not provide calculations on the basis of which it becomes clear
how the wave acquires a plane front.
The premise that induced dipoles emit spherical light waves is
controversial. Not all molecules are dipole-shaped. The dipole, due to its shape,
does not emit a spherical wave. As a rule, light quanta (photons) interact with the
outer electron shells of atoms. The process of absorption of a photon by an
electron and re-emission is inertial and can take some, sometimes long, time.
Having absorbed a photon, the electron, moving in its orbit, will re-emit it in a
completely different direction from which the photon came. The theory of
generation of spherical waves works only in the case of an infinitely large plane
front of light waves. A narrow beam of light propagating in matter will be
scattered very quickly due to secondary spherical light waves. However, the
practice of observing a narrow beam in a transparent medium shows that this
beam is not scattered. As is known, a light beam with a perpendicular incidence
on the interface retains its shape and direction of propagation in a transparent
substance for a long time. In this case, the beam can retain all its spectral
characteristics and the degree of its polarization.
The construction of a logically consistent theory, in which all the laws of
optics would operate, is impossible without a physical basis - a medium in which
light and electromagnetic waves propagate. The proposed model of ether optics
represents a step in this direction.
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1. Introduction
A fairly detailed review of the development history of optics as a science is
given in the book by E. Whittaker [3]. The ancient Greeks knew about the
properties of magnifying glasses, about the rectilinear propagation of light and
its reflection. The mirror was invented even earlier. The first systematic
description of optical phenomena belongs to Empedocles, Euclid, and to a greater
degree to Aristotle. A transparent body, according to Aristotle, has the "potential"
to transmit light, but in fact it does not become transparent until the light passes
through it and thereby brings transparency into action. Aristotle came to the
conclusion that the coloration of the observed objects depends on the properties
of the medium through which the rays of light pass on the way from objects to
the eye. For example, the sun appears white in clear weather, but red through fog.
With this in mind, he created the theory of colors the essence of which is that
appearance of some color is the result of mixing the white color in various
proportions with darkness [4].
Astronomer Ptolemey (120 AD) discovered that the position of stars in the
sky change due to the refraction of light by the atmosphere and tried to express
the law of refraction by quantitatively measuring the angles of incidence and
refraction [5].
At the beginning of the Middle Ages (X-XVI centuries), there is a decline
in all fields of science, including optics. However, glasses were invented in the
13th century. R. Bacon discovered the principle of action of a simple lens, found
its focus, and discovered the presence of aberrations. In 1607, a Dutch spectacle
maker invented a telescope [3, 5]
Willebrord Snellius (1580-1626) discovered the mathematical law of
refraction. Independently of Snellius, René Descartes (1596-1650) also used the
law of refraction. He also independently discovered the law of reflection, and his
essay on optics was the first published mention of this law. R. Descartes believed
that the diversity of color and light occurs due to various types of motion of
matter - ether.
The famous Italian scientist Galileo (1564-1642) improved the telescope by
using a negative eyepiece, brought its magnification to 30 times and used it to
study the celestial sphere. He made a number of outstanding discoveries in
astronomy, including the discovery of the Jupiter’s moons.
Johannes Kepler (1571-1630) published an informative book "Dioptrics".
The history of optics as a science begins with this work. In this work, J. Kepler
sets out in detail both geometric and physiological optics. He describes the
reflection of light, refraction, introduces the concept of an optical image, sets out
the general theory of lenses and their systems. He introduces the terms "optical
axis" and "meniscus", for the first time formulates the law of illumination fall in
inverse proportion to the square of the distance to the light source. He is the first

5

to describe the phenomenon of total internal reflection of light during the
transition to a less dense medium.
An important contribution to the development of physical optics was made
by the Italian physicist Francesco Grimaldi (1618-1663), who discovered that
rays of light, when passing through narrow holes and when bending around
obstacles, deviate from rectilinear propagation. In essence, in an experiment with
two holes, F. Grimaldi discovered the phenomenon of diffraction, discovered
interference, and found out that light moves in waves.
The wave theory of light was developed by Christiaan Huygens (16291695). In his work “A Treatise on Light,” he believed that light propagates in the
form of an elastic pulse in a special medium - ether filling all space. He applied
the well-known "Huygens principle" to construct wave fronts.
Further, the theory of light was promoted by Robert Hooke (1635-1703).
R. Hooke criticized R. Descartes' idea that light is more of a tendency for
movement than movement itself. The movement should be performed on a
forward-backward basis. The vibration amplitude should be negligible, since
some luminous bodies are very hard (for example, a diamond), and therefore
cannot perceptibly contract or bend. R. Hooke introduces the idea of a wave
front.
Anthony Leeuwenhoek (1632-1723) demonstrated a microscope capable of
over 200 times magnification. He was the first to discover and describe ciliates,
bacteria, structure of insect eyes, muscle fibers, and much more.
Isaac Newton (1643-1727) imagined light as a stream of corpuscles, that is,
particles that propagate in a straight line. When meeting an obstacle (a mirror),
such corpuscles bounced off just as balls bounce off a solid surface.
He studied the refraction of light, demonstrating that a prism could disperse
"white" light into a spectrum of colors, and that a lens and a second prism could
reconstruct (return) a multicolored spectrum into white light. He also showed that
the color rays of light do not change their properties. I. Newton noticed that
regardless of whether the beam was reflected, scattered, or transmitted, the color
of the beam remained the same. Thus, he noted that color is the result of objects
interacting with light, not objects that produce color on their own. Based on this,
he concluded that any refractive telescope would suffer from dispersion of white
light. I. Newton invented a refractor telescope free from this drawback.
Thomas Jung (1773-1829) developed a wave theory based on several
hypotheses. The first one, - elastic and rarefied light ether fills the entire
Universe. The second hypothesis: when the body starts to glow, wave-like
movements are excited in the ether. And finally, the third hypothesis determines
the sensations of different colors, which are associated with the frequencies of
vibrations in the ether. He believed that "the emitted light consists of wave-like
movements of the luminiferous ether".
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Etienne Malus (1775-1812) introduced the term "polarization of light" into
optics. He found that light falling on a reflective surface at a certain angle is
polarized. E. Malus discovered the law of change in the intensity of a polarized
beam when passing through the analyzer.
Augustin Fresnel (1785-1827) made a complete revolution in the science of
light. He proved that oscillation theory is better suited to explaining light
phenomena than I. Newton's theory. This required diffraction studies, which
were done by A. Fresnel with amazing skill. As a result of the experiments, A.
Fresnel was able to draw a picture of the interference field in a diffraction
experiment and explain with the help of the interference principle not only
diffraction phenomena, but also the laws of reflection and refraction of light. He
insisted that light waves blow out each other in all directions except those that
satisfy the law of reflection or the law of refraction. A. Fresnel substantiated the
light reflection formulas (Fresnel formulas), that in present time are the basis for
distant methods of investigating Earth and World Ocean surfaces with the help
of passive and active distant sounding.
Joseph Fraunhofer (1787-1826) made two significant discoveries in optics.
First, these are "Fraunhofer lines" - dark bands in the spectrum of the Sun, owing
their origin to the absorption of the emitted light energy by its atmosphere. These
lines were first seen in 1802 by William Wollaston (1766-1828), but he did not
understand their nature and did not investigate it in detail. It was J. Fraunhofer
who in 1814-1815 studied this phenomenon in detail and described it in 1817. In
addition, J. Fraunhofer is the inventor of the diffraction grating.
One of the founders of classical physics, W. Thomson (1824-1907), was
intensively engaged in the development of models and mechanisms of interaction
of physical bodies and fields with the ether. He also developed the concept of an
incompressible ethereal medium, consisting of "atoms, conventionally, red and
blue," interconnected by rigid bonds and located at the nodes of the Bravais
(Auguste Bravais) lattice [6].
Measuring the speed of light has proven challenging. Even Galileo
considered it necessary to measure the speed of light by direct methods. Ole
Roemer (1644-1710) was the first, who observing the moons of Jupiter,
estimated the speed of light. However, only in the middle of the XIX century.
this problem was solved by direct methods. This was done by Hippolyte Fizeau
(1819-1896) and Leon Foucault (1819-1868). Their experiments were based on
interrupting a light beam and measuring the time it takes for a train of light waves
to travel a certain distance. The installations of H. Fizeau and L. Foucault were
somewhat different from each other, coinciding in the principle of construction.
The first of them, conducting experiments in 1849, received a value of 313,000
km/s for the speed of light in air.
When A. Fresnel proved that the theory of vibrations explains light
phenomena, the question arose in which medium such vibrations could
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propagate. A. Fresnel himself believed that such a medium is ether or ether
medium.
James Clerk Maxwell (1831-1879) [7] gave the first macroscopic definition
of the properties of ether: “Ether is different from ordinary matter. When light
moves through air, it is obvious that the medium through which the light
propagates is not air itself, because, first, air cannot transmit transverse
vibrations, and the longitudinal vibrations transmitted to them propagate almost
a million times slower than light…”. “It cannot be assumed that the structure of
the ether is similar to the structure of a gas, in which the molecules are in a state
of chaotic motion, because in such medium the transverse vibration over one
wavelength is attenuated to a value less than one five hundredth of the initial
amplitude…”. “But we know that the magnetic force in a certain area around the
magnet persists as long as the steel retains its magnetism and since we have no
grounds to assume that a magnet can lose all its magnetism just as time passes,
we can conclude that molecular vortexes do not require constant expenditure of
work to maintain their movement…”.
“Whatever difficulties we have to face in our attempts to develop a
consistent idea of the ether structure, there is no doubt that interplanetary and
interstellar space are not empty spaces, but occupied by a material substance or
a body, the most extensive and, presumably, the most homogeneous, which only
we know.” It is hardly possible to avoid the conclusion, J. Maxwell argued, that
light consists of the transverse wave motion of the same medium that causes
electrical and magnetic phenomena.
The experiments of Heinrich Hertz (1857-1894) made it possible to confirm
J. Maxwell's assumption about the electromagnetic nature of light waves.
Michael Faraday (1791-1867), George Stokes (1819-1903), Joseph Thomson
(1856-1940), Hendrik Lorenz (1863-1928), Ernest Rutherford (1871-1937), like
all previous researchers, created a picture of the modern physical world. All of
them considered ether to be an indispensable and essential part of the universe.
At the beginning of the 20th century, relativistic theories appeared: special
(SRT) and general theory of relativity (GRT). In these theories, their author,
Albert Einstein, did not find a place for the ether (ethereal medium). Its place
was taken by four-dimensional space-time, - a purely geometric construction that
does not contain the main physical categories - kilogram and ampere (coulomb).
In SRT and GRT, the basis in which light and electromagnetic waves propagate
has disappeared. It became unclear how the force effect of a simple magnet is
transmitted through space. Relativistic theories have taken a dominant position
in modern physics, despite the absurd initial postulates.
It is necessary to return the physical and logical foundations of theoretical
and practical optics. Actually, these foundations were laid by the great
predecessors-scientists listed above. The task of this humble work is in a
consistent presentation of the main principles on the basis of which certain
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optical phenomena are observed, to show their internal mechanism.
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2. Structure of ethereal medium
Augustin Fresnel convincingly showed that the theory of vibrations
explains light phenomena. James Maxwell was convinced that these vibrations
consist of the transverse wave motion of the ether medium. Transverse (shear)
wave motions of the medium are observed in solids. Simultaneously with them,
longitudinal (volumetric) vibrations can also be excited in solids. A rigid body
has the ability to conduct both longitudinal and transverse vibrations. Only
longitudinal vibrations propagate in liquids. Light, like electromagnetic waves,
propagates as transverse vibrations. Thus, there are three fundamentally different
media that conduct different types of vibrations. Water conducts longitudinal
waves, a solid transmits longitudinal and transverse, ethereal medium, - only
transverse. If the propagation of waves in liquids and solids is easily explained
by mechanical models, then the mechanism of the propagation of transverse
waves in the ether is not entirely clear.
Let us try to construct the model of the ethereal medium, which would meet
the phenomenon of a transverse nature when light and electromagnetic waves
propagate. A string (filament) stretched in free space along a straight line can be
an initial mechanical model for this purpose. The vibration theory for such strings
is sufficiently well developed [8]. A flexible string can be presented as a set of
unit masses, bound together themselves by rigid links. The rigidity of links is in
their unchangeable, constant length. Hinges permitting a free motion of masses
and links relative to each other, Fig. 1, connect the links and masses.

Fig. 1. A flexible string consisting of masses, rigid links and hinges.

If a displacement is given to the initial point of the string, the perturbation
will begin to propagate along the string. The displacement vector of this
perturbation will be perpendicular to the line of string extension, Fig. 2.

Fig. 2. Waves of a flexible string in free space.
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It is necessary to note, that such a string in free space can transmit only
waves with a displacement in the direction across the line, along which it is
stretched. The string cannot transmit oscillations of any other kind.
Note that as early as 1736 Johann Bernoulli Jr. published a work where he
compared the waves propagating in the ether with lateral vibrations of a cord in
tension which “being slightly pulled aside and then released makes lateral
vibrations normal to the cord direction” [3].

Fig. 3. A plane lattice consisting of unit masses, rigid links and hinges.

If we connect a number of single strings together by transverse rigid links,
that hingedly also connect the masses, it is possible to get a plane structure or a
lattice consisting of masses and rigid links, Fig. 3. A plane lattice, as well as the
line, Fig. 1, arranged in the manner described, will be capable to transmit only
shear waves, Fig. 4.
The transition from the plane lattice to a spatial or volumetric (threedimensional) one is easy to accomplish by adding the third coordinate to the
lattice, Fig. 3, and locating the same rigid links, hinges and masses along this
coordinate. Let us pay attention to the fact that in a spatial lattice each mass
(particle) contacts six other particles through rigid links. It is quite obvious that
a spatial lattice consisting of the mentioned elements preserves an ability to
transmit only shear waves. The direction of the displacement vector of these
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Fig. 4. A plane lattice transmitting shear waves.

Now it is necessary to find a mechanism or some force, which would
replace rigid links, retaining the elements of the spatial lattice together. In our
opinion, an attractive force of particles of two opposite kinds, situated in a chess
order in the points of a regular lattice could be such a force. Conventionally, they
can be certain fundamental particles with a positive and negative charges, Fig. 5.
In the figure, particles of two kinds, positive and negative, are represented
as geometrically identical spheres tightly contacting each other. As will be shown
below, the nature of their charges is electrical. It is doubtless, that for a spatial
lattice formation, these fundamental particles should be attracted to each other
with a great force.
Modern physics implicitly recognizes the concept of the ether, consisting of
two elementary particles of opposite charges. An authoritative publication on
atomic and nuclear physics states: “There is an electron-positron vacuum, where
such particles are an electron and a positron, which differ only in the signs of
electric charges” [9]. There is a vacuum of π-mesons, etc. When considering the
interaction of fields with a vacuum, one can name the lowest energy state of the
entire system of these fields. If sufficient energy is imparted to a field in the
lowest state, then it is excited, that is, a particle-quantum is born. This is how,
for example, the creation of electron-positron pairs occurs in the vacuum [9].
This concept is developed in detail in the book by M. Simonyi, where the theory
of space, which is a bulk lattice of electron-positron pairs, is presented [10].
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Fig. 5. The structure of the ethereal medium consisting of particles of two kinds,
opposite in charge (projection to a plane).

An ethereal medium in an unperturbed state is an isotropic medium (in a
macroscale). This follows from the geometric equality of the spherical elements
that make up the ethereal medium. In a perturbant state the ether as the matter
can be described by a tensor of the second rank, since the electromagnetic field
is described by a tensor not higher than the second rank [3].
The model consisting of particles of two kinds, opposite in sign that are
attracted with a great force, explains many of the ethereal medium's properties.
For example, it logically explains the exclusive homogeneity of vacuum,
correctly noticed by J. Maxwell [7]. Really, a major attractive force among the
particles will make a particle to come nearer to an analogue of an opposite kind.
A process of attractive interaction and compensation of particles charges of an
opposite kind will last till each particle of a particular sign is enclosed by six
particles of the opposite sign. Thus, the structure of the ethereal medium will be
strictly ranked and arranged as a regular spatial lattice.
The size of the spheres that make up the structure of the ethereal medium
should be much smaller than the elementary particles that form physical bodies.
Analyzing the effective polarizability of the ether particles, A.A. Potapov [11]
came to the conclusion that their size is equal to the Planck length:

a = lp =

hG
= ~ 1 10-32 mm,
2C 3

(1)
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where h is Planck's constant, G is the gravitational constant, C is the speed of
light.
This size is indeed many orders smaller than the size of elementary particles.
The dimensions of atoms, including their electron shells, are fractions and units
of angstroms, that is, ~(1-10)10-10 m. The sizes of the nuclei are of the order of
~10-14 m. The radius of an electron (classical) is 2.81810-15 m. The sizes of other
elementary particles do not differ very much from the size of an electron and can
be two orders smaller. Comparison of the sizes of the ether particle (~1·10-32
mm), nuclei and electron shows that the ether particles can easily penetrate and
be located between atoms, in the intra-atomic space. Penetration of light into
transparent bodies (the wavelength, for example, of visible light, is (4-7) 10-7 m
[1]) confirms the identity of the base, which vibrates when excited by quanta of
light, both in emptiness and inside bodies [12]. A physical body, consisting of
the nuclei of atoms and electrons, is like a spatial "lattice", inside which there is
ether.
The example of the most ancient rocks of the planet Earth and meteorites
[13], shows that elementary particles (for example, electrons) can move relative
to positive and negative particles more than 4 billion years. This corroborates
that motion of elementary particles in the ethereal medium occurs extremely long
time and completely without friction. Accordingly, the particles of this medium
themselves can move relative to each other also without friction.
The most visual idea of the ethereal perturbed medium is given by a
magnetic field around a conductor with current or in the neighbourhood of a
permanent magnet. Usually, a visualization of magnetic force lines is carried out
with iron dust, Fig. 6.
The representation of a magnetic field as a shear strain of the ethereal
medium is most logical. It eliminates a great number of contradictions. It is
strictly proved that magnetic force lines are always close-mouthed. Equipotential
lines of elastic shear strains are always close-mouthed too [13].
Thus, the ether model, composed of geometrically equal particles with
opposite charges, is a continuous medium in which only shear, twisting, torsional
deformations and shear, twisting, torsional waves are possible.
The principle of matter division into opposites is universal. Everything that
exists consists of two opposite origins. This philosophical position fully applies
to the ether. Based on this principle, one should expect that the submicrocosm,
namely the ethereal medium, consists of two types of particles, positively and
negatively charged. It is most likely that these particles are of an electromagnetic
nature. They are attracted to each other with great force.
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Figure: 6. Force lines of a magnetic field of circular current, traced through an iron
dust.
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3. Mathematical model of quasielastic ether
As early as 1839, on the basis of the usual theory of elasticity MacCullagh
developed concepts of the ethereal medium [15], which appeared to be in
agreement with the theory of electromagnetic and optical phenomena by J.
Maxwell. Below the equations of MacCullagh are given mainly in Arnold
Sommerfeld's presentation [16].
In the theory of continuum, displacements, gyrations and strains are usually
considered. An elastic body reacts to a strain by the rise of a tensor of elastic
forces, the strains are also described by a tensor. Now let us imagine a "quasielastic" body, which is unreceptive to compression-tensile strains, but reacts to
torsional strain relative to absolute space. A mathematical description of such
shear strains can be given by an antisymmetric tensor. We can represent the
strains applied to unit cube sides as antisymmetric tensor:

 0

  yx

 zx

 xy
0

 zy

 xz 

 yz  ,
0 

(2)

where ik = -ki.
The relation between a rotation and strains are shown in Fig. 7. The
elementary volume  is turned by an angle of z (an arrow around the positive
direction of the z-axis, according to the rule of right-handed screw).

Fig. 7. Relation between strains and twisting moment in a quasi-elastic body.
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To realize such torsion it is necessary to apply a moment of force around
the z-axis:

Mz = kz ,

(3)

where k is the "torsion modulus" of a quasi-elastic body. Two shearing forces xy
and xy designated in the figure, in the x- and y-planes, plotted on the axes x and
y in positive directions and antiparallel forces in the relevant planes along the
axes in negative directions, correspond to this moment of force. To observe a
correspondence between (2) and (3) we should get

xy = -yx = (k/2)z.

(4)

As a result we obtain the moment operating in both х-planes:
2xyyz(x/2) = (k/2)z
and the moment operating in two y-planes
-2yxxz(y/2) = (k/2)z,
as well as the moment from equation (3).
The cyclical substitution from (4) explicitly leads to the following expressions:

yz = -zy = (k/2)x,

zx = -xz = (k/2)y .

(4a)

The action of forces, given in Fig. 7, can be represented schematically as
those applied to an infinitesimal material point, situated inside a certain body.
It is possible to write down the motion equations of this quasi-elastic body
by analogy with the known motion equations from the theory of elasticity [14].
Compiling them, we should take into account inertia (  - is the mass of a unit
volume) and consider only conventionally slow motions. Besides, we should
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abandon exterior forces (Р = 0). Then, taking into account (4) and (4а), we shall
get



 y 
u  yx  zx
k  


  z 
.
t
y
z
2  y
z 

The latter, cyclically converted and vectorial written, represents an equation
of motion




S
k

  rot .
t
2

(5)



This equation can be represented in another way, using the ratio between S and
the angular velocity . It will happen, if here we exchange d/dt for / too






 1
 rotS .
t 2

(6)



Based on assumptions of medium incompressibility, for the value of  , - i.e. the
angle of rotation of the displacement vector, we shall add the following
condition:





div S = 0, div  = 0.

(7)

According to A. Sommerfeld [16], the set of equations (5), (6) and (7)
demonstrates a convincing simplicity and symmetry. It has the same shape, as
equations of J. Maxwell for vacuum.
For more detailed investigation we shall introduce an electric field strength



F , a magnetic intensity G , the constants of proportionality , , whose

dimensions will depend on a choice of a physical quantities system, in which F

and G are expressed and also on the sign before the magnetic field charge and
force:





а) S = ± F ,



 =  G ,
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or



b) S = ± G ,





 =  F .

Then identically to equations (5), (6) and (7) we shall receive the following twice:




F
0
 rotG ,
t

div F = 0,



G
0
  rotF ,
t


div G = 0.



(8)

The abbreviations introduced here 0, 0 are termed dielectric and magnetic
permeability of vacuum. In the system of our designations they will be given via:

 2
2
, 0 
,
k 

 2
2
0 
, 0 
.
k 


0 

(8a)

(8b)

Their product is irrespective of the choice of a system of units (the
coefficients , ). In both cases, this product will be equal to:

 00 

4
1
 2.
k
C

(9)

Thus, the particular value of C means the velocity of propagation in
vacuum. Let us take note that just as the Newtonian definition of velocity is
bound up with the concept of elasticity, so C is bound with the torsion modulus
k.
In a ponderable dielectric the same basic equations (8), as in vacuum,
operate only with the changed values of , , instead of 0, 0. However, both



conditions of divergence will vary essentially. Instead of div G = 0 there should
be
div B = 0, .

(10)
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where B =  G is magnet induction
This implies that a torsional deformation





 of a medium will be

determined not by the value of G , but by the value of B creating no difficulties.



On the other hand, the condition F = 0 will transform into
div D = e,

(11)



where D =  F is electrical strength, e is spatial density of an operating
electrical charge.







Since not F , but G determines now the current velocity S and the
constants , , are bound with k, ,  and , J. Maxwell's equations can be valid
here too, in a ponderable dielectric. In the work [16] A. Sommerfeld writes, that
he is far from attaching any physical sense to this "model of ether". At the same
time, the inclusion of the part about a model of quasi-solid ether into his
fundamental work "Mechanics of deformable media", which latest edition was
issued in 1992, is rather significant.
The strain of the ethereal medium arising around the conductor with
current, Fig. 6, most clearly demonstrates the validity and adequacy of
MacCullagh's concept. Torsional strain forms a number of nested concentric
surfaces. Each of these surfaces is equipotential within which a magnetic field
intensity is a constant.
In our opinion, the strains in the ethereal medium can be described by tensor
type in which diagonal terms, as in (2) are equal to zero. It means that in the
ethereal medium strains of shape-changes, i.e. torsion, twisting and shear may
exist. Moreover, hereinafter, under deformation of twisting, we mean the
deformations that arise when the moment of forces is applied, when the straight
line (axis) of its application passes through the body, and the body itself is fixed
at infinity (Fig. 7). Torsional deformation occurs when a body is fixed between
two parallel planes and one of the planes rotates, remaining parallel to the first
one, at some angle relative to the other. Shear deformation occurs in a body fixed
between two parallel planes, with one plane shifting parallel to the first in a
straight line.
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4. Physical parameters of the ether medium
On the basis of the equation (9) from the previous section we can state
according to A. Sommerfeld that the ethereal medium possesses some density 
of an electromagnetic nature. Owing to the very high homogeneity of this
medium (except for the areas close to physical bodies), the density, as well as the
velocity of light C, is rather constant. This medium is in a sense an analogue of
an omnipresent (distributed) fluid with constant density. But, it is necessary to
consider such a medium or vacuum a material body, as it actively exhibits itself
in electrical and magnetic fields and is the basis, in which electromagnetic waves
propagate. Therefore, it is necessary to term the ethereal medium, Fig. 6, a
distributed material body. Physical bodies of the higher-level organization
(electrons, atoms, molecules etc.) are not distributed uniformly in space, as the
ethereal medium. They are geometrically concentrated and represent clots of a
material medium in particular points of space. It is necessary to term them
concentrated material or physical bodies. This definition has also the sense, that
physical bodies can be detected by physical devices. Of course, the properties of
the ethereal medium can be determined by wave excitation in it, for example.
However, the characteristics of an unexcited ethereal medium cannot be defined,
because any physical device will change its state on measuring.
The density of the ethereal medium, as well as the density of a physical one,
is one of the parameters defining the velocity of waves propagation in it.
From the equation (9), given in the previous section, it is possible to find
out that the velocity of electromagnetic waves propagation in a vacuum is equal
to

C

1

 0 0



 ,
4

(12)

As follows from this equation, the ethereal medium elasticity k, equivalent
to the square of the light velocity C should be very great. Every elastic medium
must possess both elastic modulus and density. Formula connecting the values
of velocity V, density  and modulus E of elasticity medium [8], is as follows:

V  E/ ,

(13)

Comparing formulas (12) and (13) one can conclude that value  is the ethereal
medium density.
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The numerical assessment of the density  can be made using the wave
impedance equation for vacuum. As is known, the wave impedance R of
continuous media is defined by formula [8]:
R = V.

(14)

Accordingly, for the empty space (vacuum)
R = C.
from where

 = R/C.

(15)

The value of the wave impedance of vacuum is precisely known [17],

R

0 ,
0

(16)

where 0 is magnetic permeability, 0 is the dielectric constant of vacuum. The
velocity of light C can also be expressed as 0 and 0:

C

1

 0 0

...

(17)

Substituting the expressions for R and C into formula (14), we obtain that

 = 0 = 1.2566410-6, m kgs-2a-2,

(18)

where the density dimension is given in the SI system units.
Thus, the magnetic permeability 0 plays the role of density (inertial mass) in the
ethereal medium. Now we shall use A. Sommerfeld's formula (9) to determine
the value of torsion modulus
к = 4/0 = 4.517631011, m3 kgs-4a-2.

(19)

Note that MacCullagh identified dielectric permeability  with the reciprocal of
elasticity [15].

22

So, it uniquely follows from the definitions of  and k that the ethereal
medium (vacuum) is of an electromagnetic nature. The exponents of these values
give an idea of the value  as a very small one, and of the torsion modulus k as
an extremely high one. The classical mechanics and the mathematical oscillation
theory show with obviousness that wavelike processes can exist only given some
distributed masses and elastic forces uniting the masses into an unbroken
continuum. A comparison of the formulas (12) and (13) shows, that in the
formula (12) the torsion modulus k reflects the elasticity of links between
particles in the ethereal medium. The density  reflects the mass of these material
points.
As follows from the formula (13), the velocity V in a solid (and not only in
solid) body is higher in those substances, in which the links between material
points (atoms, molecules) have greater force, the velocity is less in those, whose
atoms and molecules are less massive. Many substances, in particular, diamond
and lead, can exemplify this concept. As is known [18], diamond is noted for its
great hardness and elasticity. For example, the value of the velocity of shear
waves propagation in it is Vs = 12.32 km/s, with the density  = 3.51 g/cm3. At
the same time in lead the velocity Vs = 0.86 km/s and the density is  = 11.6
g/cm3. A proportional dependence between the velocity Vs and the value 1/, the
inverse of the density, is well expressed for alkaline metals. Besides, simple
mechanical models demonstrate the rule – the greater is the mass of unit cells in
oscillating systems, the lower is the oscillation frequency and vis versa.
Accordingly, the greater is the elasticity of joints in the elementary cell, the
higher is the oscillation frequency in the oscillation system and vis versa.
Adverting to the expression (19) we see, that the shear elasticity of the
ethereal medium k is really very great. The comparison of the velocity of the
shear wave propagation in elastic solid bodies with the velocity of light С
indicates it. For example, the velocity of propagation of shear waves in the most
elastic solid substance - diamond - is only 4.1·10-5 of the С value. Accordingly,
the vacuum density should be very low, as follows from the  value (18). It is
natural, that the electromagnetic values of  and k cannot be strictly compared
with the relevant characteristics of solid bodies by virtue of their distinguishing
physical nature.
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5. Common phenomena accompanying the propagation of
polarized electromagnetic and acoustic waves
Starting to analyze the interaction of the ethereal medium with physical
bodies, it is useful to consider the observed effects that appear during the
propagation of polarized acoustic waves. The results of the analysis of the known
data from the practice of optical polarization observations make it possible to
carry out a primary classification of general and different phenomena
accompanying the propagation of polarized electromagnetic and acoustic waves
[19-27]. Common features, the description of which in many cases is
mathematically adequate for two types of radiation propagating in anisotropic
media, are characteristic of:
- A birefringence phenomenon for electromagnetic and a similar
phenomenon for acoustic waves;
- Pleokhroizm phenomena for electromagnetic and linear acoustic
anisotropic absorption for acoustic waves;
- Optic activity (electromagnetic waves) and rotating polarization vector
in some media (acoustic waves);
- An increase of an ellipticity degree of polarized waves during their
propagation in a randomly-heterogeneous medium [19, 24, 28].
However, the following singularities are characteristic of each of these types:
- Electromagnetic waves exhibit dispersion (waves of different length
propagate in material media with different velocity), during acoustic
waves propagation dispersion is manifested less [1, 29];
- The properties, for example, dielectric permittivity, defining a wave
surface of electromagnetic waves for the most low-symmetric medium,
are featured by a second rank tensor (6 components), however the
elasticity properties defining an acoustic waves surface of the most lowsymmetric medium are described by a fourth rank tensor (21 constants)
[25];
- The number and spatial position of symmetry elements of a medium at
investigation by waves of both types often do not coincide, the number
of elastic symmetry elements, as a rule, is greater;
- There is a class of heterogeneous media (minerals, rocks, textured
materials), where the effect of linear acoustic anisotropic absorption is
registered very often [24], optical pleochroism (dichroism) in natural
media is presented [20] much more seldom;
- There is a class of media, where an optical activity is greatly appeared
[1], at acoustic waves propagation an effect of gyration of the
polarization vector is fixed only at very high frequency of waves for the
time being [29];

24

-

Some liquid media at usual temperatures and pressures are good shear
wave conductors at high frequencies (0.5-1.0 MHz and above) [24].
Thus, during the propagation of electromagnetic, light and elastic shear
waves many similar and close phenomena, indicating the existence of common
elements in the structure of both solid body and vacuum are observed.
The cited enumeration of common and distinguishing phenomena and
indications of interaction with media of electromagnetic and acoustic waves is
not complete. In addition let us consider the expressions for reflection and
transmission factors of a past and reflex flat homogeneous light wave incident
on a flat surface, that divides two media, differing in optical properties [1]. For a
wave component, which vector of polarization is parallel to the contact plane of
the media, the transmission factor is equal to:

Tp / Ap 

2n1 cos i
,
n2 cos i  n1 cos t

(20)

where Tp is the amplitude of the wave, transmitted into the second medium; Ap is
the amplitude of the wave, incident on the media interface; n1 is the refraction
factor in the first medium, n1 = C/V1; n2 is the refraction factor in the second
medium, n2 = C/V2; C is the velocity of light propagation in ether; V1 is the
velocity of light propagation in the first medium; V2 is the velocity of light
propagation in the second medium; i is the angle of incidence of the wave ray
in the first medium; t is the angle of incidence of the wave ray in the second
medium. For the reflected wave the corresponding factor is equal to:

Tt / Ap 

n2 cos i  n1 cos t
,
n2 cos i  n1 cos t

(21)

where Tt is the reflected wave amplitude.
Now we shall consider the reflection and transmission equations for an
acoustic shear homogeneous plane-polarized wave with a flat front, incident also
on a flat interface of two solid media, differing in acoustic properties of solid
media. According to [27] for a wave with a polarization vector lying in the plane
of interface plane (SH-polarization), the transmission and refraction factors look
like:

KSH 2  ASH 2 / ASH 

2 P 1 h
P 1 h  H P  h

,

(22)
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KSH1  ASH1 / ASH 

P 1 h  H P  h ,
P 1 h  H P  h

(23)

where ASH2 is accordingly the amplitude of the transmitted wave, ASH1 is the
amplitude of the reflected wave; ASH - is the amplitude of the incident wave; Р =
(VS12/VS22)2 is the ratio of the square velocity of a shear wave propagation in the
first medium VS1 to the velocity of the same wave propagation in the second
medium VS2; h = sin2 , where  is the angle of incidence of the shear waves ray
in the first medium; H = 2/1 is the ratio of density 2 in the second medium to
the density 1 in the first one.
Using the Snellius equation sini/V1 = sint/V2 and also the expressions q =
sin2i, F = (n1)2/(n2)2 the equations (20) and (21) can be brought into the form,
similar to the equations form (22), (23):

K p  Tp / A p 

Kt  Tt / A p 

2 F 1 q
F 1 q  F  q

,

F 1 q  F  q
F 1 q  F  q

(24)

.

(25)

Analysing jointly the equations (22), (23) and (24), (25) it is possible to
note their rather close structure. Except for the parameter H = 2/1 (1 is a
density in the first solid medium, 2 is a density in the second one), these pairs
of equations are equivalent. The parameter Н in the reflection-transmission
equations (24), (25) of light at the interface of optically distinguishing media is
absent. This implies the conclusion that ether and optically transparent bodies
(gases, fluids, solid bodies) do not differ in the density parameter, but only in the
waves propagation velocity in them for electromagnetic waves. To put it
otherwise, ether has neither density nor mass, which physical bodies have. Ether
is the basis of electromagnetic waves propagation inside physical media also. As
is known, the velocity of light propagation in gases, fluids and solid bodies is
lower, than in vacuum [30].
On the basis of that, it is possible to assume, that in physical, perceptible
(detected by physical devices) media as photons bend around atomic structures
they have to overcome an additional distance, which causes the decrease in the
velocity of waves propagation.
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Let us also note, that concerning the laws of light reflection-transmission
on the media interface the complete balance of energy eliminating the possibility
of any additional "longitudinal" light waves is observed [1]. An enumeration of
other phenomena and effects including piezo- and thermo-electricity, mutual
electro-elastic effects are described in [25, 31, 32]. Summarizing the outcomes
set forth the following should be assigned to general properties of ether
(vacuum):
- The ability to transfer disturbances only with the displacement vector,
directed along the normal to the propagation direction;
- The ability to penetrate into all physical bodies, having at the same time
properties of a superfluid medium;
- The ability not to have a density in the sense physical bodies possess it;
- The ability to support waves propagation without their considerable
attenuation at least at distances comparable with astronomical ones;
- The ability for orthogonal generation of displacements under dual
transformations, for example, of an electric field into magnetic and vice
versa;
- The ability to exhibit inertial forces, for example, at transition from
electric field to magnetic one and vice versa.
The following model of ether meets to the utmost all enumerated and known
properties, the concepts of MacCullagh, J. Maxwell and W. Thomson.
1. Ether called further as ethereal medium, consists of alternate corpuscles
of two, opposite in sign, kinds. The alternate corpuscles, opposite in sign, are
attracted to each other, forming a homogeneous space, in which, in a nonperturbed state, each of the alternate corpuscles adjoin an alternate corpuscle,
opposite in sign. Opposite in sign corpuscles are attracted to each other with great
force.
2. Particles opposite in sign composing the ethereal medium move relative
to each other completely without friction. The ethereal medium consisting of
these particles is a medium of a special type. Linear, circular and other kinds of
a motion, shear strains etc. can exist in it indefinitely long. This medium has no
density in the ordinary sense. It has definite electromagnetic properties.
3. Any physical substance (matter, molecules, atoms), possessing a mass
(density), is permeable to the ethereal medium. Any physical substance can move
without friction in the ethereal medium.
4. The vibrations in the ethereal media represent different forms of torsion,
twisting and shear deformations, in which shifting of ethereal medium particles
occurs in the direction perpendicular to the propagation direction.
The listed theses require additional evidence and, at the same time, they
allow one to develop a physically adequate model of the ethereal medium
structure.
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6. Ethereal medium in the physical body
As described above, James Clerk Maxwell claimed that the interplanetary
and interstellar space is not empty, but occupied by a material homogeneous
substance, - ether [7]. R. Descartes, C. Huygens, R. Hooke, T. Jung, A. Fresnel,
J. Fraunhofer, W. Thomson, H. Hertz and many others adhered to the same idea,
confirming it by experiments [3]. Indeed, through vast astronomical spaces, the
light of distant stars reaches us. It has been established that this light has a wave
nature. According to the laws of mechanics, waves can propagate only in some
material medium. In a space free from physical bodies, light (electromagnetic)
waves propagate due to the presence of the ethereal medium. Consider how
substances, gases, liquids and solids interact with light (photons).
It is known that light has the highest speed in free space, vacuum. It is
measured quite accurately and is equal to C = 29979246·108 m/s [30]. A rarefied
gas is a transitional medium from a vacuum to a consolidated substance. In gases,
atoms collide, obeying the Maxwellian distribution in relative velocities (with
elastic interaction). Their position, trajectory and speed are statistically random.
Experience shows that in a rarefied gas, the speed of light is maximum and
approaches the speed of light in free space C.
Table 1 represents the dependence of
Table 1. Dependence of the
refractive index n in air at a
the refractive index n in air for different
temperature of 14.50С for various
pressures (sodium D-line, temperature
pressures (sodium D-line)
14.5 0С) [1]. Graph in Fig. 8 shows that the
Pressure, atm
n
speed of light, according to SV = C/n,
1.0
1,0002929
decreases in direct proportion to the
Pressure, atm
n
42.13
1.01241
increase in gas pressure. This relationship
1.0
1,0002929
96.16
1.02843
is practically linear. It indicates that the
42.13
1.01241
136.21
1.04027
96.16
1.02843
drop in the speed of light in air is directly
176.27
1.05213
136.21
1.04027
proportional to the number of atoms and
176.27
1.05213
molecules
in the specific
volume of the gas. Their number is the factor that slows
Table 1. Dependence of the
down
the speed
refractive
index of
n light.
in airAnother
at a factor, the size of an atom (molecule) also
affects
the speed
of 0propagation
of light in gases. For example, for hydrogen, the
temperature
of 14.5
С for various
pressures
(sodium
D-line)
lightest
gas,
at atmospheric
pressure n = 1.000139. The radius of its atom is 53
pm [30]. For nitrogen n = 1.000297 at an atomic radius of 92 pm. For heavier gas
– sulfur n = 1.001111, the radius of the atom is 127 pm. Gases, composed of
heavy molecules, slow down the speed of light even more. For carbon
tetrachloride n = 1.001768 [30].
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Fig. 8. Refractive index n of air depending on pressure (sodium D-line,
temperature 14.5 0С).

So, in accordance with Fig. 8, in free space (in vacuum), the speed of light
propagation is C. If in this space gas atoms appear, the speed of propagation of
light decreases in proportion to the gas density. Heavier gases, with larger
molecular sizes, decrease this speed in an increased extent. Hence it follows that
gas molecules are inclusions into the ethereal medium. Light waves are forced to
bend around the areas occupied by these inclusions and thereby to slow down.
Liquids and solids differ from gases in that the atoms and molecules of a
substance are in constant contact. Consider the relationship between density and
the refractive index n for different liquids and solids, Fig. 9. This summary was
compiled according to the data given in the sources [18, 30, 33]. As follows from
the graph, when the density of a substance is approaching zero, the speed of light
in it tends to the value C. As in gases, denser substances have a higher refractive
index. Parameters of most substances (anhydrite, apatite, baddeleyite, beryl,
boracite, galena, halite, gypsum, disthene, dolomite, calcite, quartz, cordierite,
corundum, leucite, microcline, muscovite, nepheline, orthoclase, periclase,
rhodonite, sillimanite, staurolite, zircon, eudialyte and many others) obey the
dependence:
n = 1 + 0.2.

(26)

This dependence is shown by a dashed line in Fig. 9. In the Figure, numbers
indicate substances, ratios  and n, of which are outside the general dependence.
For example, such ratios for diamond, sulfur, iron, titanium and some of their
compounds on the graph are above the general dependence line. The ratios for
some compounds of fluorine, barium, phosphorus, tin, etc. are below this straight
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line. The refractive index of some substances can be calculated using complex
formulas (see [2, 11, 30]).

Figure 9. Relationship between density  and the refractive index n for some liquid
and solid substances (compiled from the data [18, 30, 33]).
1 - ice, 2 - acetone, 3 - alcohol, 4 - water, 5 - glycerin, 6 - carbon disulfide, 7 - carbon
tetrachloride, 8 - sulfur, 9 - titanite, 10 - diamond, 11 - grotite, 12 - topaz,
13 - siderite, 14 - wurtzite, 15 - sphalerite, 16 - brookite, 17 - rutile, 18 - coesite, 19 xenotime, 20 - barite, 21 - monazite, 22 - cassiterite.

In general, liquids and solids have a refractive index greater than unity [2,
18, 30]. Liquids and solids consist of the same atoms and molecules as gases.
Therefore, the reason for the slowdown of the propagation speed of light is the
same as in gases. As in gases, the deceleration of the propagation speed of light
in liquid and solid media occurs due to the effect of bending around some areas
that are impenetrable for photons.
Let's try to find out how an atom or its parts interact with photons of light.
The cases of absorption of photons by electrons located in orbits around the
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atomic nucleus and other nonlinear effects are not considered here. Let us
analyze only the process of light passing through matter.
A definite conclusion can be made by examining the dependence of the
refractive index on the wavelength of light. Using fluorite (CaF2) as an example,
Table. 2 [30], let us trace the changes in the refractive index n from the light
wavelength λ. At a wavelength corresponding to the ultraviolet part of the
spectrum, n = 1.51. In the infrared part, the refractive index decreases to n = 1.41.
This dependence is shown in the graph, Fig. 10. Thus, the speed of light
propagation in fluorite increases with increasing wavelength. The same tendency
manifests itself in water, glasses, minerals and a number of other substances [30].
Table 2. Refractive index CF2 (fluorite) at 180C [30].
Wavelength, nm
185.2
303.4
480.0
508.6
589.3

n
1.5099
1.4534
1.4369
1.4362
1.4339

Wavelength, nm
656.3
1256.0
2000.0
3000.0
5000.0

n
1.4325
1.4275
1.4239
1.4179
1.3990

Figure: 10. Dependence of the refractive index n of fluorite on the light wavelength λ.

On the graph, Fig. 10, a sharp increase in the refractive index is noted in the
violet (λ = 400-450 nm) and ultraviolet (λ <450 nm) parts of the spectrum. The
progressive deceleration of the light speed in the frequency range λ <450 nm
indicates an increase in the total volume of the region impenetrable for photons
in the substance.
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Higher frequency X-ray waves (0.005-100
nm) have the same electromagnetic basis as light
ones. Max Laue discovered that X-ray waves are
reflected from atomic nuclei located at the sites of
the crystal lattice [1]. This is the basis of the
method for studying natural crystals by obtaining
their lauegrams. Figure 11 shows a lauegram for
a single crystal of beryl. X-rays directed at the
crystal were reflected from the nuclei of the beryl
atoms. They formed a system of points (Fig. 11)
reflecting the symmetry of the arrangement of
Figure 11. Lauegram of a
atomic nuclei in a regular crystal lattice.
single crystal of beryl.
In the nucleus of an atom almost the entire
mass of an atom is concentrated. Nuclear forces act in the vicinity of the atomic
nucleus. Apparently, it is the nuclear forces that form the field displacing the
ethereal medium. Hard electromagnetic (X-rays) waves, having reached the
boundaries of this nuclear field, are reflected and form a picture that appears in
crystals, similar to the lauegram of a beryl crystal, Fig. 11. Since the basis for the
propagation of electromagnetic waves (in this case, X-rays) is the ethereal
medium, this means that this medium is present in the immediate vicinity of the
atoms nuclei of matter.

∞--∞--∞
As shown above, the ethereal medium is the basis on which electromagnetic
waves, including visible light and X-rays, are excited and propagate. However,
nowadays there is another version of the explanation for propagation of light in
substances without the presence of an ethereal medium.
The voluminous work of M.V. Volkenshtein “Molecular optics” [2] gives
the following starting position of the light propagation in a material medium.
“The molecular theory of the propagation of light in a material medium was
developed by a number of authors based on the concepts of crystal optics. We do
not give here its detailed presentation, which a reader will find elsewhere [1]. Let
us restrict ourselves to a brief description of the main ideas of the theory and the
results obtained with its help. A plane light wave entering an isotropic medium
is considered. Under the action of the field Ē wave, dipoles are induced in the
molecules of the medium, performing forced oscillations with a frequency equal
to the frequency of the light wave. These dipoles are sources of secondary, this
time spherical light waves. The first electric field acting on a given molecule –
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dipole j is made up from the external field Ē and the fields of spherical waves
created by the rest dipoles.
As a result of superposition of the primary plane wave and all secondary
waves radiated by all dipoles of the medium containing N1 dipoles per unit
volume, the resulting wave is obtained, which, as the calculation shows, is plane.
Inside the medium, this wave propagates in accordance with the law of refraction,
outside it, in accordance with the law of reflection, and, therefore, we get a
molecular explanation of the laws of geometric optics, as well as Fresnel's laws”.
The same starting concepts are in [35].
Similar provisions with the above molecular theory are repeated in the
voluminous textbook "Optics", published for students of physics departments of
universities [36]. Thus, in three major works [1, 2, 35] the presented molecular
theory is fundamental in explaining the interaction of matter with a light
(electromagnetic) wave. This version of the molecular theory is taught to students
at all universities and colleges [36]. This version seems to be highly
controversial.
According to the provisions of the molecular theory [2, 35], when irradiated
by a light beam with a flat leading front, atoms emit a spherical wave at the
moment when it is received from another atom. Since the frequency of collisions
depends on the pressure of the gas, it is natural to assume that the speed of light
will increase in direct proportion to its pressure. In a highly rarefied gas, the
speed of light will be very low, since the number of atoms (molecules) per unit
volume of the gas is small. Collisions themselves are relatively rare. In gases
with high pressure, it will be much higher, since the atoms (molecules) of the gas
are statistically located closer to each other and collisions occur more often. An
increase in gas pressure leads to a proportional decrease in the speed of light
propagation. It is generally not clear which material body is the basis providing
transmission of the light in the rarefied gas.
In accordance with the initial provision of the molecular theory [2, 35],
atoms emit secondary light waves strictly with the primary direction of light
propagation. It is known that gas atoms, colliding with each other, form pairs,
the mutual axis of which is randomly oriented in all possible directions in space.
Accordingly, they cannot transmit radiation strictly with the primary direction of
light propagation. In this case, the direction of the primary radiation will be
quickly scattered.
The propagation of a narrow beam of light in a transparent liquid will also
lead to its complete scattering. Molecules (atoms) of a liquid are not located at
the sites of a regular lattice, therefore, the transfer along induced dipoles [2, 35]
will not necessarily take place in the direction from which the wave came. For
instance, molecules of water are not spherical. The axes of their dipoles can be
positioned randomly to the direction of the light beam. However, we know for
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sure that in a transparent liquid, a narrow beam of light can propagate a
considerable distance, retaining its shape, direction and spectral characteristics.
In a transparent solid, the propagation of a narrow light beam will also be
impossible. For example, in amorphous media, to which glass belongs, for the
reasons stated above for a liquid, a narrow beam will be quickly scattered. The
lenses of most optical devices (binoculars, cameras, telescopes, etc.) are made of
amorphous glass. If the initial provisions mentioned above of the molecular
theory were correct, these devices would not be able to work. In other, crystalline
transparent media, the same problems would arise.
As follows from the above, the initial provisions of the molecular theory [2,
35] with induced dipoles are artificial and do not correspond to natural
observations. Time-tested and brilliantly proven by A. Fresnel the idea that the
ether medium is the basis for propagation of light in vacuum and in physical
media, eliminates all the contradictions listed above.
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