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Abstract

This paper discusses the similarity between dark matter, which fills up some of the total mass of the universe, and ether,
which acts as a medium for light. It also presents a series of calculations and experimental methods to find ether. In modern
physics, ether should not exist. Dark matter, a substance with mass, is essential to understand the structure of the universe
or the rotation of galaxies. If ether is given mass, ether can be a suitable substance that can explain the characteristics of dark
matter as it is. In this paper, we reexamine the deflection angle of starlight due to the change in direction of propagation by
gravitational fields when ether is given mass, which was previously revealed. And we propose another experimental method
to find ether (dark matter). The experiment compares the interference patterns that occur when two lights are incident on the
same point on the surface of the Earth in a stationary atmosphere and when the wind blows perpendicular to the direction
of propagation of the light. If ether, the medium of light, has mass, its properties are similar to those of dark matter, so we can

propose that the dark matter we are looking for is ether.
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Abbreviations a series of calculations and experimental methods to find

ether. In modern physics, ether should not exist. Dark

WIMPs: Weakly Interacting Massive Particles; LIGO: Laser matter, a substance with mass, is essential to understand the
Interferometer  Gravitational-Wave  Observatory; ~ AN: structure of the universe or the rotation of galaxies.

Interference Fringes.
If ether is given mass, ether can be a suitable substance

Introduction that can explain the characteristics of dark matter as it is.
The Michelson-Morley experiment concluded that ether, a
This study proposes thatif ether has mass, the Michelson- medium for light, does not exist [1].
Morley experiment is not an appropriate experiment to
find ether. This paper suggests the similarity between dark This experiment became the foundation for the major
matter, which fills up some of the total mass of the universe, trends in modern physics [1]. Due to Michelson-Morley’s
and ether, which acts as a medium for light. It also presents incorrect idea and experimental conditions, they make
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the mistake of concluding that ether does not exist. As a
result, physicists are conducting inappropriate research by
suggesting WIMPs (Weakly Interacting Massive Particles),
axions, and gravitons as candidates for dark matter [2-5].

If ether is given mass, ether can be a suitable substance
that can explain the characteristics of dark matter: a) It exists
in the universe wherever light (electromagnetic waves)
is transmitted, b) It has mass and can explain the rotation
speed of galaxies and gravitational lensing effects, and c)
Since it is a medium that transmits light (electromagnetic
waves), it itself is invisible.

This Paper Deals with Two Themes:

The first study calculates the degree to which the
direction of starlight changes due to the gravitational field
when mass is given to a unit volume of ether and reexamines
its deflection angle.

This is more accurate than the calculation formula
presented in general relativity and is almost identical to the
observed values [6]. The calculation of the deflection angle
of starlight passing through the Sun and the planets of the
Solar System shows values that are consistent with actual
observations or predicted deflection angles. This proposes
that there must be an ether (dark matter) with mass [7,8].

The second study proposes another experimental
method to find the ether (dark matter). This experiment
starts from the assumption thatif the ether had mass, it would
be distributed over the Earth’s surface like the atmosphere
and would behave similarly to the atmosphere.

It uses the interference pattern generated when two
lights are incident on a single point in the stationary
atmosphere of the Earth’s surface as a reference point.

Another method measures the interference pattern
generated when the wind blows perpendicular to the
direction of travel of the two lights at the same location
and the two lights are incident on the same point. The
interference pattern generated in the stationary atmosphere
and the interference pattern measured when the wind blows
are compared. If the interference pattern is different, it
can be suggested that there is an ether with mass, which is
the medium of light. Here, a mirror is used to increase the
distance travelled by the light.

Errors in the Michelson-Morley Experiment

The two scientists, Michelson and Morley, designed
an elaborate experimental device in a stone basement to
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conduct an experiment on the existence of ether, the medium
of light waves [1].

The light sources that were emitted identically travelled
different paths at right angles. They created a device that
allowed the light sources to reunite. The experiment was to
measure whether interference occurred through the phase
difference of the light waves that travelled different paths.

Considering the speed of light and the Earth’s orbital
speed, Michelson and Morley expected the number of
interference fringes, AN, to be 0.04. They repeated the
experiment several times, regardless of the direction in
which the device was facing or in which position it was
located, depending on the Earth’s orbit, but they never found
any interference effect.

Michelson and Morley concluded that there was no such
thing as ether, the medium of light waves [1]. We assumed
that the ether (dark matter), which acts as a medium for
light propagation in the universe, had mass [7]. It will
exist in the atmosphere and vacuum space, and wherever
electromagnetic waves (including light) are transmitted (gas,
liquid, solid, vacuum).

The Michelson-Morley experiment was an experiment
conducted in which ether, which has mass, was confined in
a stone basement and prevented from moving. It would be
difficult to expect interference of light through the phase
difference of light under experimental conditions where the
path of light is short.

It is suggested that it is meaningless to discuss the
existence of ether through the experimental conditions of
the Michelson-Morley experiment [7].

In calculating the deflection angle of starlight, if
the medium of light (ether) is given a mass:

We assign mass (m) to the unit volume of ether, the
medium of light. It is similar to assigning mass per unit
volume to water, the medium that transmits the Kkinetic
energy of ocean waves, to find the direction of propagation
of ocean waves.

We calculate the degree to which starlight propagating
through ether, the medium oflight with massin a gravitational
field, is bent from its original direction of propagation. The
calculation of the deflection angle of starlight is as follows
[7] (Figure 1).
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D is moving at the same angular velocity as the speed v’ [7].

Figure 1: To find the angle of deflection due to the gravitational field when mass m starting from point A reaches point B, three
virtual sections (C—B, A—B, A—D) are set up that move at the same time. The time t required to move through the orbits C—B,
A-B, and A-D is the same. 1) C—B section: Mass m is orbiting the sun (M) in a ring orbit of . 2) A—B section: Mass m with
speed v is moving in the direction of B from point A. 3) A—D section: The virtual speed v2 that starts from point A and reaches

Suppose that a mass m orbits the Sun in the section C—B
and moves in a virtual orbit A—D at the same angular velocity
as the mass m (not due to gravity). At the same time, the
mass m moves in the section A—B at the velocity v (the speed
of light c). If the time taken for an object at each location to
move in the orbits C—»B, A—D, and A—B is the same as t, then
the sum of the gravitational forces transferred at that time
will also be the same, unless there is a distance limit or an
obstacle that interferes with the gravitational influence. The
formula for calculating the angle of deflection (8) of starlight
is as follows [7].

2
rv

0 =06 x

x x4+

av’ (D

Here, 91 is the angle of the section C—B, r is the distance
between M and B, v’ is the orbital velocity of mass m of point
C,ais the distance of the section C—B, vis the moving velocity
of mass m of point A, and x is the distance of A—B. If we find
the time t when the orbits C—»B, A—D, and A—B move in the
same time (t), the values of most variables can be solved. If
we find the time t,
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Here, a, is the distance of the section A-D. From
equations (2) and (3),

v, :v_' (vt)2 +7? (4)

Here, r is the perigee distance of the Sun (2R(1.4x10°
m)~10R(7.0x10°m)), and v’ is the orbital velocity at the
perigee distance (3.1x10°m/s~4.4x10*m/s). If equation (4)
is applied to equation (3),

Lz

o ©)
Here, 61 is = 90°, a=v’t, x=vt. The deflection angle of

starlight passing the Sun as observed from Earth is 6,  =2x8

[7].
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Here, the mass M of the Sun is 1.99x10%° kg, and
the radius r is 7.0x10%m. The gravitational constant G is
6.67x101! N.m?/kg? and the speed of light c is 3x108m/s.
The calculated results (6, : 0.77"~3.46") for the starlight’s
deflection angle passing through the perigee distance
(2R~10R) are almost identical to the observed values (6, :
0.93”~2.73"). The calculation of the starlight’s deflection
angle using Newtonian mechanics is based on the existence
of the ether, which has mass as a medium for light. On the
other hand, the result of calculating the starlight’s deflection
angle passing through the sun’s perigee distance (2R~10R)
presented in the gravitational field equations of general
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relativity using equation (7) is 6, : 0.173"~0.867" [6].

4GM .
0 = F(Radzan) (7)

sun

The calculated result (6, : 0.173”~0.867") does not
match the observed value (6, :0.93"~2.73").

As seen from the above calculation results, we can see
that the starlight’s deflection angle is calculated accurately
when the light medium, ether, has mass. Therefore, we can
propose that ether has mass and is close to the dark matter
we were looking for.

For reference, Table 1 and Table 2 list the calculated
starlight deflection angles when ether has mass [8].

Planet Mass (kg, M) Radius (m, R) Perigee distance(r) Deflection angle (0, )
Mercury 3.30x10% 2.44%x10° 1R~10R 5.22x10*" ~5.72x10°%"
Venus 4.82x10% 6.05x10° 1R~10R 2.87x103%” ~3.13x10*"
Mars 6.39x10% 3.39x10° 1R~10R 7.10x10*~7.78x10%"
Jupiter 1.90x10% 7.15x107 1R~10R 8.20x102~9.18x10%”
Saturn 5.68x10% 6.00x107 1R~10R 3.03x10%"~3.38x10%"
Uranus 8.68x10%° 2.59x107 1R~10R 1.13x10%"~1.25x10%"
Neptune 1.03x10% 2.48x107 1R~10R 1.39x10%"~1.25x103%”
Moon 7.38x10% 1.74x10° 1R~10R 1.41x10*"~1.52x10""

Table 1: The deflection angle of starlight passing around the solar system’s planets and Moon [8].

Observation location Mass (kg, M) Ridius (m, R)

Perigee distance® Maximum deflection angle (0)

Earth’s surface 5.97x10%* 6.40%x10°

1R~10R 1.68x10%”

Table 2: Maximum deflection angle(0) of all stars that can be observed from the Earth’s surface [8].

Proposal of another experimental method to
find ether (dark matter) with mass:

When light is incident on glass or water, which are
different media from the atmosphere, the speed of light in
the glass or water is slower than the speed of light in the
atmosphere. Also, even if the media is the same material, the
refractive index changes depending on the density. These
could also suggest that there is a medium for light. Here, we
will randomly change the direction of light traveling in the
same medium to find the presence or absence of a medium
for light. The air molecules in the Earth’s atmosphere become
denser the closer they are to the surface due to the influence
of the Earth’s gravitational field. The same would be true
for ether (dark matter) with mass, which is affected by the
gravitational field. We assumed that ether (dark matter) with
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mass exists wherever electromagnetic waves are transmitted.
When the surface of the Earth is a stationary atmosphere, the
interference pattern generated from two lights that travelled
differentdistancesis used asareference pointwhen twolights
that travelled different distances are incident on one point.
The other is to measure the interference pattern generated
from two lights that travelled different distances in a place
where the wind blows perpendicular to the direction of light
propagation. At this time, we present a calculated value that
predicts how much the windy atmosphere affects the path
of light. If an interference pattern of light occurs depending
on whether the wind blows perpendicular to the direction of
travel when light travels the same distance, we can propose
that ether (dark matter), the medium of light, exists in the
atmosphere of the Earth'’s surface.
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We present the following experimental method to find
ether (dark matter). We proceed using artificial wind in
an indoor or windless place. The light projected from light
source A travels through the atmospheric space of mirrors
that reflect each other and reaches observer B. Light source
A is projected onto observer B around the location where
light source A reaches observer B. The distance between light
source A’ and observer B is so short compared to the distance
travelled by light source A that it will have little effect on
the interference pattern regardless of whether the wind
blows. Interference patterns generated from light sources A
and A" are measured at observer B [9,10]. The interference
patterns generated from light sources A and A" when there
is no wind are used as a reference point and compared and
analysed with the interference patterns generated from light
sources A and A’ when there is wind. Mirrors that reflect each
other were used to increase the distance that light travels.
The mirrors must be firmly and stably fixed so that the
observation of the light interference patterns is not hindered
by wind and external influences. The lasers used as light
sources include, for example, a short-wavelength excimer
laser (wavelength 193 nm) and a visible-light helium-neon
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laser (wavelength 632 nm) [11,12]. The sensitivity of the
interferometer to be used in this experiment is likely to be
in the order of 102 m/vHz. It is lower than the sensitivity
of the Michelson interferometer used in the experiment to
detect gravitational waves (LIGO), which has a sensitivity of
102 m/vVHz [13] at around 100Hz. Experimental conditions
and devices can be changed for appropriate experiments.
The flow of fluid occurs when air moves from a place of high
pressure to a place of low pressure due to the difference in
air pressure. The wind used in this experiment is a method
of increasing the air pressure by using an external fan, etc.
The movement of air due to the difference in air pressure is
considered a viscous fluid and is described by the Navier-
Stokes Equations below [14].

p[%+(ﬁ.V)ﬁ):—VP+yvzﬁ+f (8)
Here, ¢ is the velocity vector (air speed), p is the density,

P is the pressure, p is the viscosity coefficient, and ]7 is the
external force (wind, etc.).

Figure 2: Indoors, light source A moves across a reflective mirror at a constant distance to reach observer B. Compare the
changes in the interference pattern produced by light sources A and A’ when there is and when there is no artificial wind.

Mirrors facing each other at a certain distance (D1) are
set up. The two mirrors are perpendicular to the surface and
reflect each other. When light source A is illuminated at a
certain angle (8) on mirror a, light source A reaches observer
B by reciprocating with mirror b, which faces each other. At
this time, light source A’ is projected onto observer B and the
interference pattern between light source A and light source
A is measured.
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¢ When there is no artificial wind: Check the wavelength
of light when light source A reaches observer B in an
indoor or windless space. At this time, light source A’ is
projected onto observer B and the interference pattern
between light source A and light source A" is measured
and a reference point is set.

¢ When there is artificial wind: Under the same conditions
as when there is no artificial wind, artificial wind is blown
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ataspeed v perpendicular to the direction of travel of light
source A moving back and forth. Check the wavelength
of light when light source A reaches observer B. At this
time, light source A’ is projected onto observer B and the
interference pattern between light source A and light
source A’ is measured. Compare with the reference point
of the interference pattern measured when there is no
artificial wind. The number of interference fringes (AN) is

AD
AN =—= 9)

Here, AD is the distance difference in wavelengths and A
is the wavelength.

The reference point is the number of interference fringes
(AN) of the two light wavelengths when the light source moves
along path A—B and when it moves along path A—B when
there is no artificial wind in Figure 2). The average speed of
the artificial wind affecting the light source A moving back
and forth is v. If there are technical limitations to maintain the
average speed of the artificial wind, the speed and location
of the artificial wind can be changed. When the light source
A moves along path A-B, the distance travelled along path
A-B is changed so that the number of interference fringes
(AN) can be derived well through the time difference (At) at
the observer B when the wind blows and when it does not
blow. c is the speed of light. A is the wavelength of light.

Figure 3: (a) D1R is the one-way distance travelled by light
source A from mirror b to mirror a without any external
influence. (b) D is the total distance travelled by light source
A without any external influence. DW is the total distance
travelled by the wind. DR is the total distance travelled by
light source A actually due to the external influence (wind).
Here, the travel times (t) of D, DW, and DR are the same.
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The equation for calculating the distance difference
AD between DR and D is as follows. The equation below is
derived from Figure 3).

DIR =/DI* +(8/2)° (10)

Here, D1R is the distance that light source A travels one
way from mirror b to mirror a without any external influence,
D1 is the distance between mirrors, and S is the distance
between the arrival points when light source A travels back
and forth between mirror a and mirror b.

= (11)

D

c
Here, D is the total distance travelled by light source A in

time t at the speed of light c without any external influence.

DW =vt (12)

Here, DW is the total distance travelled by the wind at
the wind speed v in time t. The equation below is derived
from Figure 3) (b).

DR=~D*+DW* (13)

Here, DR is the total distance that light source A moves
due to external influences (wind). The distance difference AD
between DR and D is expressed by the equation below.

AD=DR—-D (14)

e First experimental conditions and calculation
examples: The distance D1 between the mirrors is 50m,
the distance Ebetween thelightsource Aand the observer
B is 40m, and the distance s between the arrival points
when the light source A moves back and forth between
mirror a and mirror b is 0.01m (1cm, the angle of the
light source A is 620.005729578°). If E is 40m, the total
number of round trips is 4,000. If the distance of D1R in
Figure 3) is calculated, D1R is 50.00000025m. If the light
source A moves back and forth from mirror a to mirror
b without external influence, the total travel distance
D is 50.00000025mx4,000 timesx2=400,000.002m
(400.000002km).

When the average wind speed v = 5 m/s and D is
400,000.002 m (400.000002 km), the time (t) for light to
travel distance D is 0.0013333 sec. The distance DW travelled
by the wind that affected the direction of movement of light
source A is 0.0066666 m. Now, we can find the distance (DR)
that light source A travels due to external influences. DR is
400,000.00200000004 m. The distance difference between
DR and D (AD) is 0.00000000004 m (4x10%2 nm). If the light
source is an excimer laser with a short laser wavelength of
193 nm, the number of interference fringes (AN) of the light
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source is 0.0002. When the laser wavelength of the light
source is 632 nm, the number of interference fringes (AN)
is 0.000063.

e Second experimental conditions and calculation
example: The distance D1 between the mirrors is 100
m, the distance E between the light source A and the
observer B is 100 m, and the distance s between the
arrival points when the light source A goes back and forth
between mirrors a and b is 0.01 m (1 cm, the angle 0 of
the light source A is % 0.002864789°). If E is 100 m, the
total number of back and forth is 10,000. If the distance
of D1R in Figure 3) is calculated, D1R is 100.000000125
m. If light source A moves back and forth from mirror
a to mirror b without any external influence, the total
distance travelled D is 100.000000125 m x 10,000 times
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x2=2,000,000.0025 m (2,000.0000025 km).

When the average wind speed v = 15 m/s and D =
2,000,000.0025 m (2,000.0000025 km), the time (t) for light
source A to move D is 0.006666 sec. The distance travelled
by the wind that affected the direction of movement of light
source A when it moved, DW, is 0.100000000125 m. Now, we
can find the distance (DR) that light source A actually moved
due to external influence. DR is 2,000,000.0025000025
m. The distance difference (AD) between DR and D is
0.0000000025 m (2.5 nm). When the light source laser
wavelength is a short excimer laser of 193 nm, the number of
interference fringes (AN) of the light source is 0.013. When
the light source laser wavelength is 632 nm, the number of
interference fringes (AN) is 0.004 (Table 3).

D1(m) | E(m) | S(m) D(m) v(m/s) AD (nm) AN (Light 193 nm) AN (Light 632 nm)
50 40 0.01 400,000.002 5 4x1072 0.0002 0.000063
20 500 0.01 2,000,000.06 15 1 0.0052 0.0016
50 200 0.01 2,000,000.01 15 2.3 0.012 0.0036
100 100 0.01 2,000,000.003 15 2.5 0.013 0.004
200 200 0.01 8,000,000.002 15 11 0.057 0.017
200 200 0.01 16,000,000.001 15 21 0.109 0.033

Table 3: It shows the number of interference fringes (AN) calculated by changing variables such as the distance between mirrors
(D1), the distance between the light source and the observer (E), and the distance between the arrival points when going back

and forth between mirrors (s).

The distance between the mirrors (D1), the distance
between the light source A and the observer B (E), and the
distance (s) between the arrival points when going back and
forth between mirror a and mirror b must be appropriately
considered according to the actual experiment. The mirrors
must be adjusted precisely so that they reflect regularly. It
will never be an easy task to stably fix the mirrors so that
they do not affect the wavelength of light. In order to find
ether (dark matter), the distance between the mirrors (D1),
the distance between the light source A and the observer B
(E), and the distance (s) between the arrival points when
going back and forth between mirror a and mirror b were
changed, and the number of interference fringes (AN) at
that time was calculated. The wavelengths of the laser light
source were 193 nm and 632 nm. The respective values used
in the calculation are as follows. The distance between the
mirrors (D1) is 20 m to 200 m, the distance (E) between the
light source (A) and the observer (A’) is 40 m to 500 m, the
distance the light travels (D) is approximately 400,000 m
(400 km) to 16,000,000 m (16,000 km), the wind speed is
5 m/s to 15 m/s, and the distance (s) between the arrival
points when the light travels back and forth between mirrors
aand b is 0.005 m to 0.01 m. When the wavelength of the light
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source is 193 nm, the number of interference fringes (AN)
was calculated to be 0.0002 to 0.109. When the wavelength
of the light source is 632 nm, the number of interference
fringes (AN) was calculated to be 0.000063 to 0.033. The
larger the number of interference fringes (AN), the easier it
will be to see the interference fringes. If interference patterns
appear, it would be another confirmation that the ether has
the mass we are looking for. Setting up an actual experiment
would not be easy, with many variables.

For reference, the variables D1, E, etc. applied to the
experimental values above are for when the sensitivity of
the interferometer is around 102 m/vHz. If the Michelson
interferometer (sensitivity: 10%* m/vHz at around 100Hz)
used to detect gravitational waves is used, it is expected that
the interference pattern can be easily measured even if the
values of variables D1, E, etc. are set much smaller.

Conclusion

If ether with mass exists, it will be an important key to
solving the dark matter that has not been known until now.
In this paper, we studied two themes, and the conclusions
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are as follows.

First, We calculated the deflection angle of starlight in a
gravitational field by assigning mass to the unit volume of the
medium (ether) through which light propagates. As a result,
the calculated value (8, :0.77"~3.46") for the deflectionangle
of starlight passing through the perigee distance (2R~10R)
was derived, which is almost identical to the observed value
(6,,,: 0.93"~2.73"). On the other hand, the calculated value
of the deflection angle of starlight passing through the
perigee distance of the Sun (2R~10R) in the gravitational
field equations of the general theory of relativity, which
theoretically has no ether, is 65un 0.173”~0.867”, which does
not match the observed value. The results of the starlight
deflection angle calculations we conducted showed that the
ether, the medium of light, was accurately calculated when
it had mass. Through this, we can suggest that the ether has
mass and is close to the dark matter we were looking for.
Also, if the ether had mass, the interference pattern of light
in the Michelson-Morley experiment conducted in the stone
cellar could not have occurred.

Second, when light is incident from the atmosphere to
water and from the atmosphere to glass, the direction and
speed of light refracting change depending on the type and
density of the medium. The experimental method proposed
in this paper is a design of an experimental method that is
expected to generate an interference pattern when light
travels through the same medium, the atmosphere. When
the atmosphere is stationary on the surface of the Earth,
the light that has travelled a long distance and the light that
has been incident in front of the observer are incident at the
same point. The interference pattern that occurs at that time
is confirmed and a reference point is set. Another condition
is to blow the wind perpendicular to the direction of travel
of the light traveling the same long distance above, so that
the light that has interfered with the direction of travel
of the light and the light that has been incident in front of
the observer are incident at the same point. The number of
interference patterns that occur at that time is compared with
the interference patterns of the reference point set when the
atmosphere is still. The number of interference patterns (AN)
calculated when the wind blows is 0.0002~0.109 (when the
light source is 193 nm) and 0.000063~0.033 (when the light
source is 632 nm). If interference patterns of light occur or
do not occur depending on whether the atmosphere (wind)
moves at a constant speed or not, it can be suggested that
there is an ether with mass, which is a medium for light, in
the atmosphere.

In this study, the deflection angle of starlight was
calculated to find an ether with mass, and another
experimental method is proposed. The ether with mass (dark
matter) will be distributed in a higher density toward stars
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and galaxies and their surroundings where gravity exerts a
large influence in space. Problems that require the existence
of dark matter with mass, such as gravitational lensing in the
universe, faster-than-expected rotation speeds of galaxies,
and the structural formation of galaxies, will be easily solved
when the ether, the medium of light (electromagnetic waves),
has mass. This study proposes that dark matter and ether are
the same.
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