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1. Abstract
In this publication the principle of a Real Velocity Measuring Device (RVMD) in real space
(RS) is explained. The RVMD's principle is already published in a patent text, at
www.absolute-relativity.be and in section 8 of (1). This publication and the preceding
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publications (1-8) are part of a series of publications in the project being indicated at
ResearchGate as "Karl Popper's type of falsification, through theoretical and experimental
anomalies, of multiple contemporary paradigms based on light phenomena". In this
publication the core information from the three sources was extracted in order to point to the
feasibility of constructing a RVMD which enables the measurement of the full RV vector of a
material object travelling in RS. Mach's relativity paradigm stating "there is no method
available to measure the velocity of a material object Obj1 travelling in space, without having
a reference material object Obj2 to measure the, then relative to Obj2, velocity of Obj1 " is
thus flawed. The suggested RVMD is indeed able to even measure e.g. a space ship's full RV
vector in RS in the closed confinement of the interior of the space ship, thus without the need
of any Obj2 "reference", outside the space ship. From (1,2,3,4,5,8) it should be clear that
multiple contemporary paradigms are flawed as a result of a massive experimental anomaly,
as proven by a straightforward laser experiment (1,3) (MWF2). Next to the experimental
proof through that laser experiment, the multiple theoretical inconsistencies and anomalies
reported in (1-5) also clearly show that numerous CS paradigms based on light are flawed and
definitely should be reconsidered. When using photons in the analysis, this all becomes
evident. The extended publication (1) is informing in more detail about the existence/proofs
of multiple flawed paradigms within CS, as well about important applications (on our planet
and in space) resulting from those views. All the information within the RVMD patent text, in
(1), at the website and in the publications (2-8) was registered in front of a notary, therefore
resulting in an author's copy right protection.
(1) Etienne Brauns, A shattered Equivalence Principle in Physics and a future History of multiple
Paradigm Big Bangs in "exact" science ? ; this extended (notary registered) publication can be downloaded
at http://www.absolute-relativity.be

(2) Etienne Brauns, On multiple anomalies and inconsistencies regarding the description of light
phenomena in contemporary science
Website : http://www.absolute-relativity.be/pdf/MultipleAnomalies_EBrauns.pdf (version including the Annex)
Researchgate :
https://www.researchgate.net/publication/312190993_On_multiple_anomalies_and_inconsistencies_regarding_the_description_of_light_phe
nomena_in_contemporary_science
https://www.researchgate.net/publication/312591154_Annex_1_to_On_multiple_anomalies_and_inconsistencies_regarding_the_description
_of_light_phenomena_in_contemporary_science

(3) Etienne Brauns, On a massive anomaly through a straightforward laser experiment falsifying the
equivalence principle for light.
Website : http://www.absolute-relativity.be/pdf/ExperAnomLaser_EBrauns.pdf
Researchgate :
https://www.researchgate.net/publication/313030370_On_a_massive_anomaly_through_a_straightforward_laser_experiment_falsifying_the
_equivalence_principle_for_light

(4) Etienne Brauns, On the flawed Michelson and Morley experiment null-result paradigm
Website : http://www.absolute-relativity.be/pdf/MichelsonMorley_EBrauns.pdf
Researchgate :
https://www.researchgate.net/publication/318969438_On_the_flawed_Michelson_and_Morley_experiment_null-result_paradigm

(5) Etienne Brauns, On a flawed Lorentz contraction paradigm caused by an erroneous MichelsonMorley model and null-result.
Website: http://www.absolute-relativity.be/pdf/Lorentz_EBrauns.pdf
Researchgate :
https://www.researchgate.net/publication/319128677_On_a_flawed_Lorentz_contraction_paradigm_caused_by_an_erroneous_MichelsonMorley_model_and_null-result

(6) Etienne Brauns, On the inconclusiveness of the results from the Eddington 1919 solar eclipse
mission to measure the bending of light.
Website: http://www.absolute-relativity.be/pdf/Eddington_EBrauns.pdf
Researchgate :
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https://www.researchgate.net/publication/319262673_On_the_inconclusiveness_of_the_results_from_the_Eddington_1919_solar_eclipse_m
ission_to_measure_the_bending_of_light

(7) Etienne Brauns, The Mercury perihelion precession: a critique on the anomaly and a plausible
additional effect of the sun.
Website: http://www.absolute-relativity.be/pdf/Mercury_Anomaly_EBrauns.pdf
Researchgate :
https://www.researchgate.net/publication/319395513_The_Mercury_perihelion_precession_a_critique_on_the_anomaly_and_a_plausible_ad
ditional_effect_of_the_sun

(8) Etienne Brauns, On the totally flawed contemporary light clock paradigm and on Paul Langevin's
twin paradox being to the point.
Website: http://www.absolute-relativity.be/pdf/LightClock_EBrauns.pdf
Researchgate :
https://www.researchgate.net/publication/320187876_On_the_totally_flawed_contemporary_light_clock_paradigm_and_on_Paul_Langevin
%27s_twin_paradox_being_to_the_point

2. The principle of a Real Velocity Measuring Device - RVMD
2.1 Velocities according to Galileo, Newton and Mach
The modeling of the movement of an object in space has evidently always been of prime
importance in science. Galileo's gravity experiments are well known in that respect. Galileo
also pointed already to the problem of the evaluation by an observer of the velocity of a
vehicle (transporting the observer) in the case that the vehicle moves along a linear trajectory
and at a constant velocity. Galileo stated that an observer who e.g. resides in a room in a
vessel which travels under such conditions (linear trajectory at constant velocity) and who has
no possibility to look at the surroundings (there are no windows in the room) will not be able
to make a statement about the velocity and the direction of traveling. According to Galileo,
the observer inside the confined room in the vessel would even have no idea if the vessel is
moving or not. In order to be able to make a statement on the velocity, Galileo stated that the
observer needs to have an outside material reference point, not belonging to the vessel in
order to judge upon the velocity of the vessel. Galileo thus in fact introduced the first notion
about the relativity of location/motion/velocity.
It was Newton [(1) p79-89] who introduced his "fluent calculus" which is equivalent to
contemporary "differential calculus". Newton thus presented "fluxions" and "infinitesimals",
thereby defining in principle for the notion "momentarily velocity" the mathematical
expression v=ds/dt with the two infinitesimals "ds" and "dt" [(1) p88]. Since two of those
infinitesimals fully characterize the value of the velocity "v", Newton thus realized
immediately that he needed to define the meaning of:
- "ds" being linked to an "infinitesimally small trajectory in space", thus also linked to
"locations in space"
- "dt" being linked to an "infinitesimally small interval in time"
Newton therefore implemented the notions "absolute space" and "absolute time" in order to
be able to define univocally "location and movement in space" ("ds") and "time interval ("dt")
as a progress in time". Consequently, Newton also defined "absolute velocity" ("ds/dt"). It can
be remarked here that the use of language in science was a research subject by e.g. Ludwig
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Wittgenstein and therefore the terms "absolute space" and "absolute time" could be classified
eventually as "linguistic models" for Newton's conceptual introduction of both items.
Evidently the concepts of 2-dimensional and 3-dimensional reference frames emerged during
the history of science (section 5 in (1)) from the original suggestions by Descartes (therefore
also the "Cartesian coordinate" system). At that time Newton was only able to support the
relevance of his "absolute space" concept through two thought experiments (section 5 in (1)).
Mach published "The Science of Mechanics" (1893) in which he criticized the views of
Newton on absolute space. Mach questioned both of Newton’s thought experiments [(1)
p113] and denied the existence of absolute velocity as defined by Newton. Mach thus stated
in his own thought experiment that if there would only be an observer floating in space, while
all other material objects would have been removed from the universe (stars, planets, moons,
galaxies, …), that such an observer would not be able to tell if (s)he was moving or not. It will
however be shown however in this publication that Mach's thought experiment is wrong since
it is indeed possible to introduce a RVMD which perfectly allows the astronaut in space to
determine her/his real RV in RS. As one remark in this respect on beforehand, the theoretical
distinction between the notions:
- real space (RS) and real velocity (RV) which, in the end, I now prefer to use in my
publications
- Newton's absolute space and absolute velocity
as "linguistic models" will also be indicated further in this publication.
Since Newton was unable to present an absolute space's reference, enabling to measure his
"absolute velocity", he realized of course that he still was forced to also implement relative
velocity and relative reference frames for practicality and mathematical modeling goals.
2.2 The feasibility of a device to measure an object's real velocity in real space
In (8) the CS view regarding the graphical representation of a photon's trajectory in the case
of a light clock was shown to be totally wrong and a correct view was introduced/discussed
(MWF30: click the link in Table 1 to view the animation of the flawed CS view and the
correct view). Also the animation MWF9 (Figure A below) was therefore discussed in (8)
with respect to a correct graphical representation of the photon phenomena in RS in the case
of a laser which produces photons (or laser pulses) in the yObs1 direction while the laser is
moving in the xObs1 direction in RS. It is therefore strongly advised to read publication (8) first
in detail since the views explained in (8) about the light clock are extremely linked to the
views regarding a RVMD. In (8) it was also explained that two reference frames were
introduced conform to the same approach being used by Michelson and Morley. Since CS and
CPBDs accept that approach (Figures 1/2 in the Michelson and Morley publication), CS and
the CPBDs thus also need to accept the two reference frames, as presented in (8). A first
reference is at rest in RS and is linked to an observer Obs1 at rest. A second reference frame
moves in RS and is linked to an observer Obs2, moving along with that second reference
frame.
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In MWF9 the observer Obs1 at rest is linked to the reference frame at rest (in red) while the
moving reference frame (in blue) is linked to the observer Obs2 who travels along with the
set-up. In the set-up, a laser is located in the (0,0)Obs2 origin of the moving reference frame
and thus moves along with Obs2 at a constant velocity (the blue Obs2 reference frame is an
inertial one). The laser produces a series of single photons (or e.g. femtosecond laser pulses)
in time. By clicking the web-link of the animated image MWF9 in the title of Figure A the
travelling phenomena of the single photons can be viewed. Symbolically, there is a red
witness photon implemented in the series of photons as to better observe (as an Obs1 type of
observer) the location of the photon in time and also the original launch location of the "red"
tracer photon. Also the arrival position of a photon at the "wall" (or mirror or ceiling or...; in
green) can be better observed/interpreted in this way. Obviously, this MWF9 representation
fully clashes with the CS view, as explained in (8). CS indeed claims that Obs2 must observe
all photons to be situated and to travel perfectly along the yobs2 axis. That CS claim however is
totally contradicted experimentally by a laser experiment (3) (MWF2). The result of that laser
experiment, as discussed in (3), indeed proves that the representation within MWF9/Figure A
is the correct representation of the photon phenomena. Moreover, it is also theoretically
shown [(2); MWF24,MWF26,MWF27 in Table 1] that the CS claim/view results in multiple
inconsistencies which also prove that the CS view is flawed.

yobs1

yobs2

xobs2

xobs1

Figure A: still image from MWF9, as a valid representation of the photon phenomena
(MWF9: click here: http://www.absolute-relativity.be/figures/Figure09_Animation.gif)
In the animation within MWF9 the trajectory of each individual photon/laser pulse is
illustrated. The observation by Obs1 of the movement of the “red marker” photon/laser pulse
is most important. The original launch position of that marker photon/laser pulse in RS (RS as
represented by the reference frame (xObs1,yObs1) in red of Obs1) is indicated through a red
dotted circle on the xObs1-axis. That dotted circle has of course a fixed position in the
reference frame of Obs1. One can call that launch position/location e.g. xObs1,red. It is clear that
the xObs1-location of the red marker photon/laser pulse at whatever time instance is perfectly
on the line perpendicular to the xObs1-axis and through the dotted red circle in the position
xObs1,red on the xObs1-axis. From MWF9 the Figure MWF10 is produced.
Light thus should be modeled from the particle (photon) point of view, on the basis of the
photon/quanta related behavior. In reality, a photon travels over a trajectory conform to the
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two positions of Photon “i” at time instances t1 (past) and t2 (now), thus between the positions
Photon i(t1) and Photon i(t2) in MWF10. Obviously a CPBD (who has read (8) in detail)
should therefore understand that her/his CS view is totally flawed since a CPBD would claim
that Obs2 must "observe" the trajectory SM for any value of the velocity "v" of the laser in the
xObs1-axis direction. A CPBD indeed claims that all photons will arrive in M and not in F in
the graphical representation MWF10. The view claimed in MWF10 that the photons do not
arrive in M but will arrive in F thus clashes totally with the view of CS and the CPBDs.
yobs2

yobs1

M

F
S
xobs2

Photon i(t1)

xobs1

Photon i(t2)

Photon j(t2)

Figure MWF10 The correct view on a photon's trajectory
(www.absolute-relativity.be/figures/Figure10.jpg)

Photon 1(t2)

Wall

yobs2

Photon 1(t1)

xobs2

Figure MWF1 A flawed CS view on a photon's trajectory for a set-up moving in RS
(http://www.absolute-relativity.be/figures/Figure01.gif)
Figure MWF1 again demonstrates the completely wrong representation within the mind of an
CPBD type of Obs2. Consider a laboratory on our planet. Since the laboratory travels along
with our planet at a very high velocity in RS, the observer in the laboratory evidently is an
Obs2 type of observer. A CPBD observer in the lab can define a reference frame as indicated
in MWF1. In the lab a laser set-up is present in the origin (0,0) of the Obs2 reference frame.
The laser is mounted perfectly geometrically and optically in order to produce/launch a
photon in the perfect yObs2-direction of the reference frame, towards a wall in the lab. None of
the components of the set-up are moving with respect to the lab building and also the observer
Obs2 considers herself/himself as not moving in the lab. The relative velocities with respect to
one another of the set-up components, the lab construction elements (walls, ...) and the
observer are then indeed totally zero. The CPBD/Obs2 thus considers/defines in her/his mind
that all items in the lab are "at rest". Clearly the CPBD/Obs2 in the lab will therefore state
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from her/his CS training background that it is "extremely trivial" that the photon being
launched by the laser at the time instance t1 in the point Photon1(t1) will travel along the yObs2axis and will hit the wall precisely in the intersection point Photon1(t2) of the yObs2-axis and
the wall, as graphically represented in MWF1. The CPBD/Obs2 is thus fully convinced that
Figure MWF1 is totally correct and can be applied. Nevertheless, the CPBD/Obs2 must
realize that the lab and all the items and any observer "at rest" in the lab move in reality along
with our planet at an astounding velocity in RS, showing at least the extremely high orbit
velocity of our planet around the sun. In reality the lab and all items including the observer
are thus not at all "at rest" since they are all moving at that very high velocity through RS.
Ons should read (8) (and (1), the website and the patent text carefully in this respect where it
is indicated that the MWF1 view by the CPBD/Obs2 (thus by CS) is totally countered by the
laser experiment as discussed in (3) and its proof by the result shown in MWF2. The, CS
principles based, graphical representation within MWF1 is therefore totally flawed.
It should be remarked here that the registration through a large series of photos of the laser dot
in MWF2 at the measuring grid for each experiment laser was performed during a time
interval of 24 hour. The digital camera was controlled automatically through a computer and
specific software (1). A hardware interface was build and implemented for that purpose (1).
The software and interface hardware allowed to automatically trigger the electronic shutter of
the digital camera. A large number of photos of the laser dot at the measuring grid thus were
generated during each of the multiple 24 hour laser experiments. For each 24h laser
experiment a dynamic figure (such as of the MWF2 type) was then constructed in a GIF
animator software, as an animated GIF, from that large number of still photos of the laser dot
being photographed at the measuring grid during the 24 h laser experiment. Since our planet
orbits around the sun in 365 days (thus a full earth's rotation orbit around the sun of 360° in
365 days) that means approximately 1° of an earth's angular orbit in 1 day during one laser
experiment. To put the orbit trajectory in RS of our planet for a time period of 1 day in a
"degree of linearity" perspective, one can use the arc/chord ratio in the case of a circle and for
an angle α, as a very good approximation:

For an angle α = 1° = π/180 rad one then calculates for the ratio Arc/Chord=1.0000127. That
means that the orbit trajectory of our planet during a time interval of 24 h shows an extremely
small deviation of about only 0.001 % from a linear trajectory. During such a 24 hour laser
experiment the movement of our planet in RS is thus extremely close to an inertial movement
(very close to a constant velocity and very near a linear trajectory). Therefore no CPBD can
argue in that respect. Moreover our planet is in a continuous free fall towards the sun and
consequently CS must accept that the CS equivalence principles for light/photons are also
valid in a laboratory on the surface of our planet. According to those CS equivalence
principles the result shown in MWF2 and discussed in (1,3) therefore should be impossible.
However, a performing of that straightforward type of laser experiment shows the reality and
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simply proves that CS is totally wrong with respect to the CS view in MWF1. Again: MWF2
shows the existence of a massive experimental anomaly regarding the CS principles and the
CS based MWF1, which proves that numerous CS paradigms based on light must be totally
flawed, e.g. (4,5,8). MWF2 simply shatters the CS equivalence principle for light (1).
Multiple 24h laser experiments were performed. Each laser experiment showed
consistently/reproducibly the same result as presented in MWF2. That laser dot displacement
at the measuring grind is also fully consistent with and linked to the configuration of our
planet and the sun, during the 24 h spin of our planet around its axis.
The correct view on a photon's trajectory is thus presented in MWF9 and MWF10. The
representation within the reference frame of Obs1 of photon trajectories perpendicular to the
x-axis within those figures fully saves the phenomena of the photons. MWF10 could be called
a “photon-time based representation of the photon’s phenomena” since it shows the time
instances and the corresponding position of one photon. The linguistic model on the basis of
the red marker photon/laser pulse in MWF10 could e.g. be: “a photon/laser pulse “Photon i”
departed from the laser in the past at time instance t1 in position Photon i (t1). The photon
arrives now (at t2) at the position Photon i (t2). The vertical distance between the position
Photon i (t1) and the position Photon i (t2) corresponds in value to MS in MWF10, being
simply the perpendicular distance between laser and "wall" (or mirror or ceiling or ...). The
horizontal distance between the position Photon i (t1) and the yobs2-axis corresponds in value
to MF in MWF10. The distance represented by MF in MWF10 is equal to the horizontal
displacement of the reference frame of Obs2 as observed within the reference frame (at
perfect rest) by Obs1, thus equal to the time interval Δt=t2-t1 multiplied by "vx" being the real
velocity of the set-up in real space in the x-direction.”
The latter clearly points to the feasibility of the concept of a device, which enables to measure
the real velocity of a material object in real space, as already explained broadly in the patent
text (Patent US2007222971; 69 pages and 18 Figures), in (1) and at the website. A RVMD
set-up based on MWF10 thus will allow an Obs2 type of observer to measure the
displacement MF of the photon relative to the location M. The location F is the location of
arrival of a photon (or laser pulse or laser dot from a laser beam) in the case that the set-up
moves through RS in the x-direction at a velocity vx. Therefore the scalar value vx of the RV
vector component of the set-up in the x-direction can easily be obtained in a straightforward
way. Indeed, the length of the trajectory of Photon_i from its location Photon_i(t1) to location
Photon_i(t2) is equal in value to the distance between S and M, thus equal to MS. Therefore
the time interval Δt between departure and arrival of Photon_i is (with c = velocity of light):

Evidently Δt is linked to the displacement MF of the set-up in RS:

Therefore:
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Thus also

and:

It is thus clear that the value of vx can be obtained from the measurement of the signal (laser
dot) shift MF, the set-up characteristic MS and the velocity of light. For e.g. a velocity value
of 30000 m/sec and e.g. MS=10 m the value of MF =0.001m =1mm which is a significant
signal shift and feasible to observe and to measure by an Obs2 type of observer. In (1,3) the
effect with respect to MF was moreover demonstrated experimentally (MWF2). It is also to be
remarked, that in the case that MF=0 such means that the set-up is at perfect rest in the xdirection; thus in the case that the RV vector component in the x-direction shows a scalar vx
value equal to zero.

yObs2

yObs1

Type A

Mirror
(3.3)
Linear laser pulse
trajectory in
Newton’s absolute
space (3.4)
Tube-shaped
container under
vacuum (3.5)

Laser pulse (3.6)
Sensor (3.7)

xObs2

xObs1
Figure B RVMD of type A in US2007222971 to measure vx
From the preceding it is thus clear that it is possible to introduce a concept which enables the
measurement of RV. This is already described in detail in the USPTO patent text
(US2007222971) but reviewed here in order to point to the schematics of eventual set-ups. In
the USPTO patent text, schematic drawings of a number of RV measuring device variants are
described. One of those variants, being introduced in the patent text as “type A”, is reillustrated in the schematics of Figure B. A tube-like container under vacuum holds a laser
source, a mirror and a sensor. The laser source is geometrically mounted perfectly in a way
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that the laser points exactly in a perpendicular direction towards the mirror. The sensor’s
plane is perfectly perpendicular to the y-axis. The sensor allows to locate the arriving laser
pulse and therefore also the signal shift which is caused by the RVMD's RV velocity vector
component in the x-direction, having the scalar value vx. In the example of a scalar value vx of
30000 m/sec and MS=10 m as a vertical distance between mirror and sensor, the type A
evidently will show the double value for MF since the photon travels towards the mirror and
is reflected back to the sensor. The photon thus travels a distance of 20 m, resulting to a signal
shift of 2 mm at the sensor.
It should be noted that :
- if the device travels in the right-hand direction of the x-axis at a specific velocity, the
signal shift at the sensor will be located at the left-hand side of the sensor
- if the device travels in the left-hand direction of the x-axis at a specific velocity, the
signal shift at the sensor will be located at the right-hand side of the sensor
- it is therefore clear that, when the abscissa position (xObs2-value) of arrival of the
photons at the sensor would be exactly the same as the abscissa position (xObs2-value)
of the photons departures from the laser source, the only possibility is that the
measuring device must be at perfect rest in the x-direction, thus having a RV scalar
value vx equal to zero (simply no velocity to the left nor to the right which can only be
equal to perfect rest in the x-direction).
The device in Figure B thus enables the measurement of RV in the x-direction.
Figure C illustrates another type B of the measuring device as described in the patent text
(US2007222971). It is suggested to use an additional, partially transparent, thin layer
mirror being incorporated in front of the sensor. In this way multiple reflections could be
achieved and in principle the signal shift in the device is amplified (since multiplied).

yObs2

yObs1

Type B

Mirror (5.3)
Linear laser pulse
trajectory in
Newton’s absolute
space (5.4)
Tube-shaped
container under
vacuum (5.5)

Laser pulse (5.6)
Mirror (partially transparent) (5.9)
Sensor (5.7)
Photon source (laser) (5.8)

xObs2

xObs1
Figure C Multiple reflections based RVMD of type B in US2007222971 to measure vx
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When having a three-dimensional set-up, as illustrated schematically in Figure D, including
three of such tube-shaped devices (according to e.g. Figure B or Figure C) perpendicular to
one another, a full three-dimensional measurement system is obtained. Such a set-up thus
would enable to measure the scalar values vx, vy and vz of the three RV vector components
(thus also the trajectory direction) in RS. A three dimensional vector analysis of a velocity
vector (v) in space is presented in Figure E. In the three dimensional analysis, a velocity v
shows three vector components vx, vy and vz.
z’
Rigid support frame (7.1)
(x’ ┴ y’ ┴ z’)
(7.4)
Measurement apparatus
type A, B or C
(mounted on the frame)

(7.2)

(7.3)

y’

x’

Figure D Three dimensional set-up to measure RV (Figure from US2007222971)

z’
Rigid support frame (7.1)
(x’ ┴ y’ ┴ z’)
(7.4)

z

Measurement apparatus
type A, B or C
(mounted on the frame)

(7.3)

vz

(7.2)

y’

vxz

x’

vyz

v

x
vx
vy
vxy
y

Figure E Three dimensional velocity vector representation
From the restricted available room size the laser experiment (3) could only be performed in
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one single direction at that time. Therefore there is no information on the total velocity vector
including the eventual effect of the superposition of our galaxy's velocity vector (magnitude;
orientation) in RS. That is of course also the basis of an urgent call to universities or research
centres to start a detailed and broad research project involving laser experiments of the type as
described in (3) but then also in three directions and to research the full RV vector.
It is to be remarked also that if the signal shifts for all three measuring devices in Figure D
would be zero, the RV vector components scalar values vx, vy and vz thus would also be zero
which would indicate that the device would be at perfect rest in RS in all directions. That
principle (and thus the use of a 3-D RVMD) is implemented in section 12.6 of (1) to prove
that Einstein's thought experiment regarding the relativity of simultaneity as a CS paradigm is
flawed. That proof in (1) will also be, as an extraction from (1) and as supported additionally
by a video at the internet, the specific subject of the next publication in this series of
publications. It is also to be noted that, if the RV vector components scalar values vx, vy and
vz would be zero, the Obs1 and Obs2 reference frames evidently coincide and that Obs2 is at
perfect rest in RS in the same way as Obs1.
It thus feasible to characterize the full RV vector in RS on the basis of the trajectory of
photons since, from the moment that a photon is created and launched, it will travel along a
trajectory that is “locked” to RS. A photon's trajectory is thus an ideal reference to probe RS
in that respect. Notes:
a) Newton was not aware of such and could only present two "mechanical based"
thought experiments
b) Einstein however received his Nobel Prize for his photoelectric effect, thereby
proving at that time that light consists of quanta, thus photons. But Einstein never
introduced photons in his thought experiments, which is very peculiar that he did not.
A full three dimensional RVMD is therefore possible. The RVMD concept fully counters the
paradigms of Galileo, Leibniz, Mach and others, who were in the history of science the proclaimers of relativity and the non-existence of RV and RS. Mach's thought experiment is
wrong. An independent re-performing of the MWF2 result at a university or research centre
will support and confirm the claim (1-4,5,8) that multiple CS paradigms based on light are
flawed.
2.3 Some further remarks with respect to RS (real space), the RV (real velocity) of a material
object moving in RS and reference frames
First some remarks regarding the notions
- "real space" (RS) and "real velocity" (RV), which I prefer,
- "absolute space" and "absolute velocity", as introduced by Newton,
these notions could be considered as "linguistic models" (Ludwig Wittgenstein). I consider
the notions RS (real space) and RV (real velocity) to be linked to the unique and in reality
existing space where evidently all material objects reside and move in. Material objects
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indeed consist of atoms, thus of electrons, protons and neutrons: thus all material objects are
in fact build from those basic particles. Our "space ship" earth already travels at an astounding
orbit velocity through space around the sun. All laboratories and laboratory components on
earth thus also travel through space, along with our planet, at that astounding velocity. The
fixed objects situated in the laboratory thus are not at all in reality "at rest". Also an observer
in the laboratory is always of the type Obs2 since (s)he also moves along in reality along with
our planet through RS.
At https://www.livescience.com/32655-whats-the-fastest-spacecraft-ever.html one can also
read about the fastest human-made object: "After a five-year jaunt through space, NASA's
robotic Juno spacecraft arrived at Jupiter on July 4, 2016, and the gas giant's impressive
gravity accelerated the probe to approximately 265000 km/h relative to Earth. This made
Juno the fastest-moving human-made object in history". Travelling in RS will always be
linked to very high RV values. This is also the case for our planet as our "space ship" in RS
since e.g. our planet's orbital velocity is about 108000 km/h. A RVMD is able to register such
and could be of prime importance: see the applications mentioned in (1).
With respect to material objects and "atoms (electrons, protons and neutrons) residing in RS",
Torricelli's barometer experiment is particularly useful as an example to discuss such; see
Torricelli's work in > Physics > Barometer at:
https://en.wikipedia.org/wiki/Evangelista_Torricelli
Also Michelson and Morley made a reference to Torricelli's barometer experiment, as is
explained further in this text.

0.76 m

1m

Void

Figure F Torricelli's barometer experiment
https://en.wikipedia.org/wiki/Evangelista_Torricelli
Torricelli's experiment involves a tube with a length of about one meter having a closure at
one end and which can thus be completely filled with mercury. The tube is thereafter fully
sealed at the top open end, in a way that there is only mercury in the tube (thus no air at all).
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The tube is then turned upside down and the sealed end is immersed in a container which is
also filled with mercury. The seal is then removed from the open end of the tube, under the
surface of the liquid mercury in the container. Evidently an outsider would expect at first
glance that the mercury cannot flow out of the upside-down tube through the open end below
into the container, since it is impossible for air to enter into the tube in order to replace the
volume of any out-flowing mercury. The outsider thus expect that the upside-down tube will
remain fully filled. The result of the test is always mind baffling for people who are
unfamiliar with physics since the level of mercury in the tube indeed drops from the top of the
tube to a specific level (Figure F) during which at the closed end upside of the glass tube a
considerable "void" seem to have appeared "out of nowhere". No air can enter the tube but
nevertheless the void is there ("Torricellian vacuum").
The reason for the drop of the mercury inside Torricelli's tube is easily understood since the
air pressure at the outer surface of the mercury in the container evidently must balance the
column of mercury in the tube. A typical air pressure is about 100000 Pa and therefore the
height of the mercury column is about 760 mm. Regarding the intriguing "void" or "vacuum"
at the top of the tube: that void has been the subject of many philosophical and scientific
discussions in the history of science. In the same way that there is no person in the world who
exactly knows what e.g. an electron, a proton, a neutron, a photon or gravity (etc.) really are
there is also still no person who exactly knows what vacuum, or space for that matter, in fact
is.
Nevertheless, it is possible to have a close look at the mercury (Hg) atoms which are present
in Torricelli’s tube which, at first, is fully filled with liquid mercury. A Hg atom consists as
all other atoms of an extremely small nucleus holding protons and neutrons while electrons
are revolving around that nucleus. Electrons are considered to have a completely negligible
volume, so electrons can be regarded, from a geometrical volume point of view, as occupying
space to a negligible extent. Even the atom nucleus, while consisting of neutrons and protons
as the nucleons, also occupies (from a geometrical volume point of view) a negligible amount
of space. The nucleus radius (in femtometer ; fm) is indeed about equal to the third root of the
number of the total number of nucleons: 201Hg has 201 nucleons and the nucleus radius is thus
about 6 fm. The atom radius of Hg is however about 150000 fm which is thus a factor 25000
larger than the nucleus diameter, which means that the geometrical volume of the atom is
even a factor (25000)³ larger than its nucleus volume. It is thus very obvious that any atom, on
a geometric volume basis, is in fact overwhelmingly space. Therefore any atom is an
extremely open configuration of space (mainly), electrons, protons and neutrons (concentrated
in the nucleus but moreover, there must be even some space between the neutrons and protons
in the nucleus of the atom).
The same is of course true for the collection of all Hg atoms, thus for the total of liquid
mercury in Torricelli’s tube. In reality, the liquid mercury in a fully filled tube is thus also a
configuration of space, electrons, neutrons and protons. As a result, over 99.9999999999... %
of the volume inside the Hg "filled" tube is indeed still space. When turning the sealed
Torricelli tube up-side down it is thus very easy to understand that there is no “creation” at all
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of a void at the closed top of the tube “out of nothing”: the space is simply already present
between the electrons and the atom nuclei. When thus reflecting on the phenomenon of the
downwards “movement” of mercury liquid in the tube while “creating a vacuum”, there is
obviously a movement of electrons, neutrons and protons through the, already present, space
in a way that this space, already present, is only becoming "revealed" as a "void" since the
electrons, protons and neutrons simply moves out of that space… Therefore, an eventual
perception of the creation of a “void out of nothing” is a nonsense perception: the space at the
top of Torricelli’s tube is not appearing out of nothing since that space was already there,
between the Hg electrons and atom nuclei. Only the material constituents (electrons, protons,
neutrons) of the mercury atoms move through and from that space when "flowing/moving
downwards" in the tube's volume. It is important to realize/visualize such. It is even more
important to realize that this correct perception can be even additionally fine-tuned, as
discussed further.
Torricelli’s transparent glass tube is produced from oxides of silicon, magnesium, calcium
and other constituents. Silicon, oxygen, magnesium, calcium, … are also atoms of which their
volumes also mainly consist of space in the same way as the mercury atoms. The crystalline
glass structure is “solid” from the strong inter atom bonding between the metal atoms and the
oxygen atoms (resulting from the inter atom binding forces through the actions of the outer
electrons of the atoms). When reflecting in the same way (as with the collection of the Hg
atoms in the liquid mercury) on the “solid” glass it is obvious that the concept “solid” stands
for a very loose (from a volume perspective) collection of electrons, neutrons and protons
with a vast volume of space in between those. From that point of view, the geometrical
volume of “solid” glass constitutes over 99.9999999999... % of space between the electrons
and the nuclei of the atoms.
All material objects on earth and also our complete planet itself thus show this extremely
open/sparse structure of small atom nuclei and revolving electrons with mainly space in
between those atom nuclei and electrons. This is also the reason that our earth could be
squeezed to a diameter which is about 100 times smaller when within the gravity field a white
dwarf. Instead of a diameter of about 12500 km, the diameter of our compressed planet thus
would be reduced to about 12.5 km. In such an extreme gravity field, the atoms are
compressed to the extent that the electrons have no longer the vast amount of space to their
disposition as considered above and will get displaced into orbits much closer to the atom
nuclei. The electrons will get confined under such conditions to a volume which is about
1000000 times smaller.
It is then also interesting to reflect on the phenomenon of the earth moving in its orbit around
the sun. The earth’s orbit velocity around the sun is about 30000 m/sec. Evidently, all material
objects on the earth then also move together with our planet at that velocity through space.
What does the statement “through space” in reality means? As with the downward movement
through space of the mercury atoms in the tube of Torricelli, the electrons, protons and
neutrons of all the atoms of our planet and its material objects indeed also move through that
space, but evidently at the velocity of 30000 m/sec. Therefore, a fine tuned perception of the
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“void” at the closed end in Figure F of Torricelli’s tube is not a stationary, already present,
space from which the mercury atoms electrons, neutrons and protons have moved out during
the experiment but in reality it is space which is "continuously interchanged at a very high
rate" since the extremely open/sparse collection/group of billions of small atom nuclei (with
their revolving electrons and moreover configuring a solid glass structure by their outer
binding electrons) making up the Torricelli's glass tube in effect are simply moving in sync
through RS, at a very high velocity. It could be stated here that Torricelli's experiment is a
splendid experiment since it enables in a laboratory on our planet to really observe space: the
"void" in Torricelli's glass tube simply demonstrates the existence of RS.
The perception of the material objects on earth travelling at high speed through RS (at least
about 30000 m/sec from the earth’s orbit speed around the sun) is a key element in this
publication, when e.g. considering the RV of material objects in RS and when e.g.
reconsidering the world famous Michelson-Morley experiment (4) and other CS paradigms
based on light (1-4,8). In (1,4) specially the comments in the Michelson-Morley publication,
as based on the views of Lorentz, were highlighted also with respect to Torricelli's
experiment:
"If the earth were a transparent body, it might perhaps be conceded, in view of the
experiments just cited, that the intermolecular ether was at rest in space,
notwithstanding the motion of the earth in its orbit; but we have no right to extend the
conclusion from these experiments to opaque bodies. But there can hardly be question
that the ether can and does pass through metals. Lorentz cites the illustration of a
metallic barometer tube. When the tube is inclined the ether in the space above the
mercury is certainly forced out, for it is incompressible. But again we have no right to
assume that it makes its escape with perfect freedom, and if there be any resistance,
however slight, we certainly could not assume an opaque body such as the whole earth
to offer free passage through its entire mass."
In addition there is another comment in the Michelson-Morley publication “but by
experimental facts in order to determine the characteristics, rest or movement, in which the
ether presents itself on the surface of the earth”. That comment is also striking since it
implies “an ether in space” (as a “medium” in “space”) which thus eventually could manifest
itself also as an ether “wind” (caused by the earth) at the surface of the earth; an ether "wind"
which then eventually could hinder light in its movement (such fluidum type of thinking at
that time was probably still influenced in the history of science somewhat by Descartes' very
old mechanical view of space, to consist of particles). It seems that in the Michelson-Morley
publication they made thus at that time still a distinction between the “ether” and “space” as if
the “ether” is present in “space” while not considering that a duality of "an ether” and/in “a
space” is totally irrelevant. There is only the reality of one single and unique RS.
It seems moreover that the "null-result findings" by Michelson-Morley (including the
resulting "contraction" view of Lorentz) was a basis for CS and the CPBDs to declare (at that
time and still nowadays) that the "ether" does not exist and caused, at the same time in one go,
the full denial of the existence of RS. That "Lorentz contraction" concept then triggered also

17
the creation of the Minkowski-Einstein space-time model and special relativity. From (1-5,8)
however it should be clear that specific CS paradigms based on light are flawed and that a
confirmation of the result as shown in MWF2 by a re-performing of the straightforward type
of laser experiment (1,3) at a university or a research centre will undoubtedly shatter those
flawed paradigms. A confirmation of the result as shown in MWF2 will fully counter the
Michelson-Morley experiment and expose it flaws. In (1,4) it is explained that the simplistic
ray-of-light model as used by Michelson-Morley is already flawed and that a significant
signal shift therefore was/is not implemented in their calculations/analysis as a result of that
flawed model. That overlooked signal shift could already have caused their weak interference
result. Moreover it was indicated in (1,3) that the multiple inclined mirrors most probably had
an amplifying effect on that signal shift and thus further destroyed the functionality of the
experiment. There are thus multiple factors which thus strongly questions their so-called
experimental null-result. In addition it should be clear that their so-called null-result in fact
(according to the Figure 6 in their paper) was not at all a full null-result but described as a too
weak interference effect, not corresponding to an expected stronger interference effect.
Nevertheless CS and CPBDs continue to claim that the null-result of the Michelson-Morley
experiment proved the non-existence of the "ether". I myself indeed fully agree with the nonexistence of a fluid type of ether as discussed above and consider the linguistic model for a
(Descartes mechanistic) fluid type of "ether" and "ether wind" as total nonsense. However, a
rejection of the existence of an "ether" and then a simultaneous rejection of the existence of
RS altogether by CS and CPBDs would be incorrect and unjustified. Since both the
Michelson-Morley experiment and the Lorentz contraction paradigms are shown to be flawed
(1,4,5) and since their so-called null-result is fully surpassed by the result of the
straightforward laser experiment (1,3), the existence of RS should be accepted from the
experimental result as shown in MWF2.
As to the linguistic notions RS and RV versus Newton's notions ("absolute space" and
"absolute velocity"): a linguistic notion tries in fact to be a linguistic model (see the research
by Ludwig Wittgenstein). Since RS (where our planet and our sun resides in) is an extremely
complex reality, a human's attempt to use a linguistic model to describe that complex reality,
as merely a two words description, evidently is totally insufficient. Nevertheless, such a
linguistic notion is needed as a communication vehicle, despite the extreme shortcomings of
the approach. In short, I therefore actually prefer and suggest the linguistic notions:
- RS (real space) as the description directly linked to the reality of real space outside
the human's mind. A planet or a space ship e.g. simply moves/travels through RS.
- RV (real velocity) as the description directly linked to a material object's real
velocity in RS
- Newton's absolute space as directly linked to an absolute reference frame of an Obs1
type of observer. That absolute reference frame could then be considered as defined
"at perfect rest" in RS. The absolute reference frame then only exists in the
Obs1/human's mind as a graphical representation tool, but is able to reveal a 1-to-1
relation between the reality of RS and the graphical representation of phenomena
occurring in RS within the absolute reference frame. The three dimensional RVMD
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also enables to control such a 1-to-1 status: in the case that the RVMD readings are
vx=0, vy=0 and vz=0 then the observer is confident that her/his reference frame
corresponds to a Newtonian absolute reference frame, thus fully at rest. As I prefer it:
a Newton's absolute space is a virtual space as an absolute Obs1 type of reference
frame (thus a mathematical/graphical representation modeling/virtual space approach).
- Newton's absolute velocity as directly linked to the mathematical representation of
the RV of any material object moving in RS, as the mathematical velocity vector
approach (Figure E).
One could eventually attack the suggested approach by claiming that it has been proven that
RS cannot be considered to be at rest since it is expanding (Hubble expansion). Such can be
however be put in the correct perspective. Within cosmology the best estimate at the moment
for the Hubble constant regarding the expansion of space is 74000 m/sec-1Mpc-1. Since 1 Mpc
equals to 3.08567758×10²² m, the Hubble constant equals to 2.398×10-18/sec. In fact, this
means that space expansion at a “local” environment in the universe is extremely small. As an
example, our own solar system could be assumed to have a “diameter” of 12.1012 m (roughly
the Pluto orbit): the Hubble constant then implies that the expansion of that diameter would
be:

diam  2.398 1018 12 1012  28.8 106

(m / sec)

(7) (Equation (8.1) in (1))

thus only about 30 micrometer per second for this vast distance of 12×1012 m. That is thus the
negligible contribution of the Hubble space expansion with respect to e.g. the radial
movement of Pluto relative to our sun. The expansion per year in this example is about 900
m, thus an annual extremely small (7.5×10-9 %) change. It is then obvious that the effect of
the Hubble space expansion with respect to "velocities" only can be significant on a vast
cosmological scale in the case of distant galaxies (see the remarks in 2.5 with respect to
LIGO). The Hubble space expansion effect regarding the measurement of local RV values for
objects moving in RS is therefore totally negligible and totally insignificant to be considered
(again, see however the comments in 2.5 with respect to LIGO). Moreover, one could also
discuss the meaning of a Hubble expansion linked "relative velocity" as observed on a vast
cosmological scale with respect to the, in fact, value of the local RV. Indeed, since the Hubble
expansion linked "relative velocity" of one object in a specific location of the universe is
determined by the distance between the observer that means that for:
- observer A at the cosmological very large distance d from the object
- observer B at the cosmological very large distance 2d from the object
the observer A will observe the object to "move away" from observer A at half of the velocity
as the observer B will observe the object to "move away" from observer B. That shows that
the Hubble expansion linked "relative velocity" has certainly no link to the local RV value of
the object. A discussion on the space expansion effect on the local RV value is thus in fact
also an irrelevant discussion from that point of view.
As to the reference frame of an observer of type Obs2 (thus moving in RS along with the
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Obs2 reference frame): it is shown in e.g. (1,8) that in such an Obs2 type of reference it is
impossible to correctly represent graphically a past position of a photon in order to save the
phenomenon of that past location of the photon in RS (MWF11). It is thus indicated in e.g.
(1,8) that CS and CPBDs did not realize up to now that, with respect to the graphical
representation in whatever CS sort of reference frame (which moreover only exists as a virtual
tool in a human's mind, merely as an attempt to describe location in space and velocity), a
massive CS approach/model error exists regarding the description of photon phenomena. In
fact, none of those CS type of reference frames are able to correctly save the photon
phenomena. As explained in e.g. (1,3,8) a new graphical representation (reference frame)
approach is needed in order to save the photon phenomena occurring in RS.
2.4 Suggestions with respect to the build of a RVMD
A practical RVMD will be based on the signal shift as described in 2.2. Figures B, C and D
show some basic principles regarding a RVMD. The practical development of a RVMD of
course will need a considerable research and development project. In such a R&D project
researchers from multiple scientific domains will need to join in a close cooperation. Experts
in lasers, optics, instrument building, electronics hardware and software, signal processing,
set-up testing and optimization, etc will be needed in such a very broad project.
Without being an expert in e.g. electronics, I could however refer somewhat to the approach
which I used in order to perform the laser experiment (1,3) and the result as shown in MWF2.
In comparison with a, to be expected extremely sophisticated RVMD, resulting from a broad
R&D project and the expertise of the researchers involved, the approach of the laser
experiment as discussed in (1,3) will evidently be called "rudimentary". Nevertheless, the
conclusion from the laser experiment as being demonstrated in MWF2 was the result of the
use of a high-tech laser, high-tech optics, high-tech electronics, high-tech software, signal
processing, testing and some experimental hardware & set-up optimization. Admittedly, such
was at the level of a restricted degree of sophistication when compared to an eventual future
extremely sophisticated RVMD R&D project but nevertheless the experimental set-up
components being used (laser, digital camera, automation software, image processing
software etc.) were all adequate and sufficient to obtain the result shown in MWF2. That
MWF2 result then can be simply called the basic stimulus for all the work involved [the
patent text, the website, the book (1), this publication and the publications (2-8)] at RG].
Hopefully it will also be a stimulus for the re-performing of the laser experiment at a
university or a research centre in order to have an independent confirmation of the result
shown in MWF2. After such independent confirmation the paradigm shift processes (as
described by Thomas Kuhn) can start, regarding the correction/discarding of flawed CS
paradigms based on light. Ultimately a broad R&D project could lead to the design and
production of a practical RVMD which will be important in scientific research but moreover
can be used in multiple applications on our planet and in space (travel).
a) the production of photons in the RVMD
The ultimate RVMD would be based on a photon source which can produce in a
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controlled way single photons and moreover in a specific direction. It is indicated in
literature that a controlled production of single photons is possible nowadays. Experts
will then need to build such a source which can send individual photons in one
specific direction, as suggested in e.g. Figures B and C. In the case of using a laser
(continuous or pulsed) evidently the diameter of the laser beam of the diameter of the
laser pulses should be as small as possible, and fine-tuned to the size of the expected
signal shift (MF in MWF10) in the RVMD. The signal shift MF in MWF10 is
proportional to the distance MS in MWF10 (equation (6)). A smaller MS value will
demand a finer laser beam diameter. In the example of the orbit velocity of our planet
at about 30000 m/sec the signal shift is about 2 mm in the case of a Figure B type of
set-up, showing a distance of 10 m between the source/detector and the mirror (thus a
photon path of twice the value of 10 m since being send to the mirror over a distance
of 10 m, being reflected and travelling back over a distance of 10 m to the sensor). In
the case of the feasibility of a Figure C type of set-up evidently the size of the signal
shift could be magnified considerably as a result of the multiple reflections.

b) optics
Adequate optical lenses combined with a laser source could also take care of the fine
tuning of the laser beam, thus the production of a fine laser beam (pulses) according to
the size of the expected signal shift in the application.
c) the sensor
In the laser experiment (1,3) the laser dot at the measuring grid was photographed
using a digital camera. Such a camera uses lens optics to project the image on a CCD
based sensor. At e.g. https://en.wikipedia.org/wiki/Charge-coupled_device on can find
the description and different architectures of the CCD device. (It is interesting to note
that the CCDs are manufactured by lithography which in fact uses photons to project
masks onto wafers in order to obtain an electronics structure, embedded in the wafer’s
surface.) In a RVMD the sensor evidently could be directly a CCD to capture the
signal shift resulting from the RV value involved. Since a CCD is a microelectronic
device produced on a wafer, the resolution is 1 µm as an order of magnitude (and can
be even better than 1 µm). MWF2 already proves that the signal can be captured,
processed and interpreted (even with the "modest" means used) but in the case of the
direct use of sophisticated photon sources and a dedicated high resolution CCD based
sensor the signal shift registration and (software based fast) evaluation should be
considered feasible.
If the principle of the LIGO (Laser Interferometer Gravitational Wave Observatory)
experiment is even considered to be feasible, then the development of a RVMD should be
rather very easy, in comparison. Indeed with respect to LIGO the experimental principles
(being heavily based on the use of photons) are explained at e.g.:
https://www.youtube.com/watch?v=RzZgFKoIfQI).
There it is indicated that a signal smaller than 1/1000 of the (charge) diameter of a proton
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needs to be detected! At https://en.wikipedia.org/wiki/LIGO#Observations one can read the
same with respect to the extremely weak signal to be detected : "Based on current models of
astronomical events, and the predictions of the general theory of relativity, gravitational
waves that originate tens of millions of light years from Earth are expected to distort the 4
kilometre mirror spacing by about 10−18 m, less than one-thousandth the charge diameter of a
proton. Equivalently, this is a relative change in distance of approximately one part in 1021".
The needed sensitivity in the LIGO case is thus 0.0000000000000000001 % for a gigantic
installation showing two perpendicular vacuum tubes (each having a length of 4000 m), thus
having two times a 4000 m in distance mirror spacing... Another perspective regarding the
sensitivity: the earth's diameter is about 12500 km and therefore the distortion of our planet's
diameter by a gravitational wave would be about (12500/4) x 1E-18 m = 3E-15 m which is
3E-9 micrometer = 0.000000003 micrometer... LIGO thus claims to have a sensitivity to
measure signal shifts of that extremely small amplitude... The total cost of LIGO was 1.1
billion dollar:
https://blogs.scientificamerican.com/cross-check/is-the-gravitational-wave-claim-true-andwas-it-worth-the-cost/. The financial and technological R&D demands for a RVDM will be
much, much smaller. A RVMD R&D project is thus certainly justified. The scientific
importance of the RVMD is very high and moreover there are multiple practical applications
on our planet and in space (1).
2.5 Appendix The Hubble space expansion and a resulting question regarding LIGO
It was already indicated in 2.3 that the Hubble constant equals to 2.398×10-18/sec. Such means
that the local Hubble space expansion characteristic linked to the 4000 m long LIGO vacuum
tube is:
 space  2.398  1018  4000  9.6 1015  1 1016

(m / sec)

(8)

The Hubble space expansion in the case of a 4 km distance is thus about 1E-16 m/sec. It is
reported for a specific LIGO result: "according to the theoretical models, two spiraling black
holes of respectively 29 and 36 solar masses merged into one black hole of 62 solar masses
producing gravitational waves in a cataclysmic event of two tenths of a second". For a time
interval of 0.2 seconds the Hubble space expansion in the case of a 4 km distance is thus
about 2E-17 m which is at least one order of magnitude larger than the reported "predictions
of the general theory of relativity, gravitational waves that originate tens of millions of light
years from Earth are expected to distort the 4 kilometre mirror spacing by about 10−18 m, less
than one-thousandth the charge diameter of a proton".
Seemingly there are thus two resulting paradoxes:
a) the first paradox is that the Hubble space expansion during 0.2 sec is at least one
order of magnitude larger than the space distortion expected to be caused by the
gravitational wave itself.
b) the second paradox results from the fact that, since the gravitational wave must have
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travelled tens of millions of light years (and even longer in time), space must thus also
have expanded enormously during the travelling of the gravitational wave through the
expanding universe
Since:
- "a)" even indicates an already larger magnitude of the Hubble space expansion
(stretching) during the short presence at the LIGO set-up of the gravitational wave,
- "b)" indicates that the larger magnitude Hubble space expansion (space stretching)
must have been the case during a significant part of the travelling trajectory of the
gravitational wave towards our planet,
that all should have had an important influence on the characteristics of the wave before and
during the arrival of the wave at the LIGO set-up? Since, as the measuring goal in LIGO, the
registering of a gravitational wave seems also to be linked to a local and temporary stretching
of space itself: how is the (in magnitude much larger) Hubble space expansion effect
implemented in the gravitational wave model calculations in the case that the Hubble space
expansion effect indeed would also be of a relevant importance in this all? Would the (in
comparison much larger) Hubble space expansion effect, occurring continuously and
simultaneously during the millions of light-years of travel of the gravitational wave, not have
reduced the magnitude of that gravitational wave to an "infinitesimally small" and
undetectable level? In this respect one could perform a virtual thought experiment. Consider a
theoretical/hypothetical very large and flat virtual "ocean" in which one virtual single wave is
generated. The wave then travels and spreads in all directions across the ocean's surface.
Consider now an analogue "Hubble type" of expansion of the ocean's surface in a way that the
ocean's surface is expanding isotropically over its complete surface. Consider also that the
momentarily surface expansion largely overrules the momentarily displacement/presence of
the wave across the ocean's surface. Wouldn't it then not be expected that the wave itself is
continuously being "stretched", thus flattened in amplitude, as a result of that expansion? As a
consequence: wouldn't that wave disappear into total annihilation, after a period of time of
existence under such conditions? Wouldn't it then not be expected also that a gravitational
wave in the end is overruled and reduced into nothing by the Hubble's larger in magnitude
simultaneous expansion/stretching of space, (long) before the wave's arrival at our planet?
3. Conclusions
The feasibility of RVMD (Real Velocity Measuring Device) is shown in this publication.
From (1-8), the website, this publication and one further publication (on the flawed relativity
of simultaneity thought experiment paradigm by Einstein) all those CS paradigms based on
light in the end will need to be declared flawed and will need to be abandoned. The tenacity
in CS to hold on to those paradigms however seems to be very large, as indicated within
section 13 of (1). The illusions (Lorentz contraction, CS light clock view, etc....) in those
paradigms can however be countered and revealed through an independent re-performing at a
university or research centre of a straightforward type of laser experiment of which the result
is shown in MWF2 and explained in (3). A confirmation at some point in the (near) future of
the result as revealed in MWF2 will have severe consequences for specific CS paradigms
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based on light which will need to be abandoned. The paradigm shift process as described by
Thomas Kuhn then can take place. Moreover the resulting paradigm shifts will lead to
interesting applications on our planet and in space (travel).

