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Abstract.-After a summary introduction to Fitzgerald-Lorentz gaetion, and a short revision of some
classic and modern opinions on its real or apparent natisspaper introduces two arguments proving
that Fitzgerald-Lorentz contraction can only be appardime first of them also proves the deformed
appearance disagrees with certain physical laws, poitiagoreaking of Lorentz symmetry that ques-
tions the Principle of Relativity. Being also consequenafelsorentz transformation, time dilation and

phase dierence in synchronization could only be apparent defoonatiwhich open the debate on the
physical meaning of Lorentz transformation.

1.-INTRODUCTION

The visualization of a physical object is accomplished byanseof the rays of light that, reflected by the object, reaeh th
corresponding optical device. Due to the finite speed ot kgldl to the dierent distances light must traverse from th@edtient
parts of the object, not all reflected rays reach the deviteeadame instant. In consequence, Fitzgerald-Lorentzaciun
(introduced in the next section) cannot be visually pemgivor photographed, as such a contraction in the direction o
the relative motion, but as a sort of rotation knownPesmrose-Terrell rotatior13], [16], [12]. Although the appropriate
correction for thesefects will reveal it to be (theoretically) present. In thisnwave will assume that all objects observed
in relative motion are properly corrected and represensedctually contracted in the direction of the relative miotim
agreement with Fitzgerald-Lorentz contraction. Obvigugtaphic representations are used for the sake of clavityhey
are not necessary to the discussions; mathematical repagisas stfice. Lorentz transformation is all we need in order to
translate between observations and measurements pedardifferent inertial reference frames in relative motion.

As we will see in the next sections, the real or apparent patfiFitzgerald-Lorentz contraction remains open to dis-
cussion, although the discussion is not popular, to thetgbat some authors ignore the discussion exists. Most of the
introductory and university textbooks on the special tigesfrrelativity pay little attention, if any, to it. The dissgions on
the real or apparent nature of time dilation and phaffierdince in synchronization with relative motion are praatlycig-
nored in the literature on the special theory of relativind this is striking because the nature of these three caesegs of
relative motion must be the same, just because the threewfderive from the same Lorentz transformation. The disonss
about the real or apparent nature of the Fitzgerald-Loreottraction is further complicated by other external déstons
that put into question the very existence of an objectiviétydaeyond human observers. Apart from reviewing some iopis
on the real or apparent nature of Fitzgerald-Lorentz catitra, this work introduces a couple of arguments cleariytiog
to the apparent nature of Fitzgerald-Lorentz contractioml, even to a breaking of Lorentz symmetry: some of the observ
contractions are incompatible with the physical laws. Tdoaclusion put into the test the (First) Principle of Reliyj
according to which the laws of physics are the same in altimeaeference frames.

2.-FH12GERALD-L ORENTZ CONTRACTION

Inthe year 1889 G. F. FitzGerald [4] and in the year 1892 H. dtentz [11] proposed independentlyeal length contraction

of moving objects in the direction of motion through the lniférous aether in order to explain the negative results of
the Michelson-Morley experiment. According to FitzGeraldd Lorentz, the contraction was caused by changes in the
intermolecular forces of moving bodies (where motion hasganderstood as absolute motion). Since there were nareaso
to such changes, the proposal was considered asl &lochypothesis. Fitzgerald-Lorentz contraction can be imiatedy
deduced from Lorentz transformation. Iffext, if Xxo1 and Xy, are the space coordinates of the two endpoints of a metric
stick in its proper reference franiRF, parallel toX,, in the frameRF,, whose spacial axis coincide with thoseR¥, at a
certain instant, and from whose perspectfg, moves from left to right in theX, direction with a constant velocity, the
corresponding coordinates, X, will be such that:

Xo1 = ¥(X1 — vty,) (2)
Xoz = ¥(X2 — vty,) ()

wherey is the relativistic Lorentz factorn(= (1/ v(1 - v2/c?). And beingt,; = t,2 in the measurement performedR¥, (to
measure a moving stick we would have to measure the positite @endpoints at the same instant, otherwise one side will
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be displaced with respect to the other and we would get ameous measure of the stick), we will have:

Xo2 = Xo1 = ¥ (X2 = 1) Q)
X2 = %1 =¥ (X2 = Xo1) (4)

3.-ReEAL OR APPARENT?

In the next discussion on the real or apparent nature of&itdd-Lorentz contraction, and as a comparative referenewill
make use of a metal rodR irreversibly deformed by a mechanicdlat, as well as of a hollow transparent ré®R with an
internal visible laser beam parallel the longitudinal afishe rod (Figure 1). If the transparent rod is partially atdiquely
submerged in water, and due to the refraction on light, tdesemms to be bent. But it is not actually bent, otherwiseaber!
beam would impact on the poiB} in the place of the poirh where it actually impacts. This is then an apparent defdonat
In addition we will observe an apparent and impossible otiva of the laser beam, impossible because the laser lighya
propagates through the same medium, the air within the rati{teen no real refraction occurs.

. -

Fig. 1 - Real (left) and apparent (right) deformation. MR: metal;/DMR: deformed metal rod; TR: transparent rod; LS: laserse; LB: laser
beam

Something changes in the atomic structure of the actuaftyrded metal rodMR, and that change can be experimentally
proved, for instance, by means of X-rayffdaction. This is not what happens in the apparently deforrnddsubmerged in
water, as the poinA of the laser beam proves. There is no controversy here: ififfiease the deformation is real; in the
second the deformation is only apparent. We have then amimg@ally testable asymmetry between an apparent and a rea
deformation. So it makes sense to distinguish between nehpparent deformations. Furthermore, if we know the gifrti
submerged rod is not really deformed despite that we sedatrded, what would be its most appropriate description when
it is submerged in water, to say it is deformed or to say it i¥no

We have just seen in the previous section that Fitzgeralgta contraction is an inevitable consequence of Lorentz
transformation, and then of the principles of relativityoWlthen, is that contraction real, as some contemporanpasi{for
instance [14], [8], [1]) claim, or apparent? Most of the ar#hof books on the special theory of relativity avoid deglivith
this 'notorious controversy,’ as Max Born called it [3]. Omid controversy Anthony P. French wrote [5, pp. 113-114]:

This discussion should make it clear that the question "Ribes-itzgerald-Lorentz contraction really take place? ha
single, unequivocal answer from a relativistic point ofwiel' he whole emphasis is on defining what actual observations
we must make if we want to measure the length of some objetihthg be in motion relative to us. And the prescription
is simply that we measure the positions of its ends at the sastent as judged by us. What else could we possibly do?
Thus the contraction, when we observe it, is not a propertgaiter but something inherent in the measuring process.

Could we say the same of the relativistic time dilation andgghdiference in synchronization? In his now classical book on
Einstein’s relativity, Max Born wrote [3, pp. 254-55]:

If we slice a cucumber, the slices will be larger the moreaui#ily we cut them. It is meaningless to call the sizes of the
various oblique slices "apparent’ and call, say, the sratiMhich we get by slicing perpendicularly to the axis, thealt
size. In exactly the same way a rod in Einstein’s theory hasuwa lengths according to the point of view of the observer.
One of these lengths, the static or proper length, is thaegehut this does not make it more real than the others.

On the same issue, David Bohm wrote [2, Loc. 1253-71]:
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One may perhaps compare this situation to what happens wieepeopleA and B separate, while still in each other’s
line of sight. A says thaB seems to be getting smaller, whBesays thaA seems to be getting smaller. Why then does not
B say thatA seems to be getting larger? The answer is that each is semingthing dferent i.e. the image of the world
on his retina. There is no paradox in the fact that the imageaf B's retina gets smaller at the same time that the image
of B on A’s retina gets smaller. Similarly, there is no paradox insgyhatA will ascribe a contraction t&'s ruler, while

B ascribes a contraction #is simply because each is referringgomething dferentwhen he talks about the length of an
object.

In a contemporary university textbook of physics we can [8a@. 1032]:

Does a moving object really shrink? Reality is based on elasiens and measurements; if the results are always censist
and if no error can be determined, then what is observed aadumned is real. In that sense, the object really does shrink.

That can be paraphrased as:

Does a rigid rod partially submerged in water really bend?liReis based on observations and measurements; if the
results are always consistent and if no error can be detetnthen what is observed and measured is real. In that sense,
the rod really does bend.

Consider also the following quote from a university text f#rasis is mine) ([15, p. 42]):

| need to warn you about language. | have said that a rod wittthel, as observed from its own frame has a shorter
lengthL, as observed from another frame. Often this result is statéd aod with lengthL, as observed from its own
frame, appears to have a shorter lengtlas observed from another frame.’ This statement is truerath@ppears to have
shorter length., because it does have shorter length Using the term 'appears’ gives the false impression thhgrnw
the rod is observed from a frame in which it moves, the rodyésbf lengthL, and only appears to be of lendth. No.

As observed from a frame in which it movebke rod really does have the shorter length L

And its corresponding paraphrase:

| need to warn you about language. | have said that a stradghisrbent when observed partially submerged in water.
Often this result is stated as 'A straight rod partially seibged in water appears bent’ This statement is true: the rod
appears beriiecause it is bentJsing the term 'appears’ gives the false impression thagmthe rod is observed partially
submerged, the rod really is straight and only appears teehe tNo. As observed partially submergéue rod is really
bent

And finally, the opinion of the editor of a well-known journaf physics (emphasis is mine), outraged that someone isgtryi
to reopen the question about the real or apparent nature ¢fithgerald-Lorentz contraction:

Given that the [Fitzgerald-Lorentz] contraction isfdrent when measured fromfiirent frames (but 0 in the rest frame),
itis evident that it is apparen{. . .] Nowadays, proponents of a real contraction are alspgnents of an aether, contrary
to Special Relativity. There is no experimental evidenaesfio aether. Furthermore, no contradiction of SR has been
observed experimentally to date.

And what about time dilation and phaséfdrence in synchronization (relativity of simultaneitydth derived from the same
Lorentz transformation as Fitzgerald-Lorentz contrat?ié\re they also apparent, or are they real? In the last case,ave
the experiments, or in its place the axioms, principlesaws| stating what consequences of Lorentz transformateneat
and what are apparent? Considering the above opinionsptiteogersy on the real or apparent nature of Fitzgeraldehtar
contraction seems to be more real than apparent. Now th&itzgerald-Lorentz contraction were apparent, the foilhgy
guestions would also have to be considered (and, usuadly,afe not):

1. Are also apparent the dilation of time and the lack of stam#ity derived from the same Lorentz transformation as
Fitzgerald-Lorentz contraction? If not, why some conseges of Lorentz transformation are real while some other
are only apparent?

2. If all of them were apparent, would not Lorentz transfatiorabe an operator to translate between real and apparent
worlds?

3. If that were the case, to which reality should we focus dtargion, to the actual or to the apparent reality, or to both
of them?

4. Do all physical laws have the same form in all referencéesys? To state that the laws of physics are the same in all
reference frames means that in all references frames the ghysical magnitudes have to be mathematically related,
whatsoever be the mathematical relation, or that that madkieal relation has to be the same in all reference frames?
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Usual as it may be, the question: does a moving object rehlinls? is not correctly posed because motion is relative,
according to the theory of special relativity. All we coukilyss that an object, when observed in relative motioobiserved
contracted in the direction of the relative motion. Relatiwotion makes a moving object appear as contracted in taetidin
of the relative motion, and in such a way that if, in those ¢tols, we measures its length it will be shorter than if we do
it when the object is at rest. In its proper reference frame,abject is, in fact, not contracted. And, obviously, noeabj
can be really contracted and really non-contracted at theegane. It can be observed simultaneously as contractedsnd
non-contracted by two fferent observers that observe it in twéfdient ways: in relative motion in the first case (contracted)
and at rest in the second one (non contracted). But, in spitertain authors, it cannot be really contracted and really
non-contracted at the same time.

If Fitzgerald-Lorentz contraction were not apparent bai,ra rod of a given proper length would exist simultanegusly
and in the same universe, with an indefinite number fiedént real lengths, one for each possible relative vel@tityhich
it could be simultaneously observed, and so that each oftlagyths can only be observed at the appropriate relative
velocity. Furthermore, if a physicalfect has to have a physical cause we would be in the face of dacahgfect, the
multiple simultaneous contractions of a rod, without a ptglscause explaining them. Occam'’s razor suggests allaseth
contractions of the rod could only be apparent, as it is sgrgahe deformation of the rod partially submerged in wakais
conclusion will be confirmed by the arguments in the nextisast They will also prove the observed contractions are in
some cases incompatible with the physical laws, so thatshsbrvations cannot be observations of a real physicatiworl

Yo RF, 4.-THE ELasTic CorD

Let RF, be the proper inertial reference frame of the mechani-
cal device schematically depicted in Figure 2 in which astia
cord EC rests on a single pulley around which it can freely run.
Each end ofEC is attached to a sliding support, the one verti-
cal (VS 9 and the other horizontaHS S). The pulley can also
slide in the horizontal direction by the slidBHS. This device
allows to setEC in two sections of variable length, the one verti-
cal and the other horizontal, and in such a way Batis always
at rest, without any force stretching it. Once set, the gstican
be fixed by the appropriate screws. A metric scale consistiag
certain number of black marks of equal lengfseparated from
each other by the same lendth is printed onEC and also on
the arms of the L-shaped structure of the device, made of the
strongest steel. The metric scale is printedeaD at rest, while
it is not stretched by any force. Let us assume Xgeaxis of
RF, is parallel to horizontal arms of the L-shaped structure and
to the horizontal section of the elastic cdee. By sliding the
corresponding sliding supports, the lengths of the hotadand
vertical sections oEC can be changed without changing the rest
state ofEC. As expected, ilRF, the length of all metric marks
remains constant and equalltp be them in the horizontal or in
Xo  the vertical section of the cord, and the same applies to #tgen
" marks printed on the arms of thheshaped structure, we can use
Fig. 2— The elastic cord EC in its proper reference fraRfe. Accord- @S a comparative reference.
ing to the laws of mechanics, at equilibrium all black andtemarks RF, is an inertial reference frame whose spacial axes coincide
ofthe elastic cord must have the same lerigthe them in the horizontal \yith those ofRF, at a certain instant, and from whose perspective
or in the vertical section of the cord. VSS: vertical slidswpport; HSS: . . . . . .
horizontal sliding support; PHSS: pulley horizontal stiglisupport. RF, moves from left to ”ght' in theX,, direction with a uniform
velocityv. In consequence, and according to Lorentz transforma-
tion, in RF, the length of the vertical marks of the metric scale is &lsavhile the horizontal marks will have a contracted
lengthy~!l,. Exactly the same applies to the marks of the metric scateqgation the arms of the L-shaped structure we are
using as a comparative reference. These observations thadlyforRF, observers, the horizontal section of the elastic cord
EC is contracted with respect to its vertical section, withaoy force acts on any of them, nor on the whole cord, which is
attached at its two end and freely resting on the pulley, rdauhich it can freely run. In these conditions it is mechatjc
impossible folEC to have one of its parts contracted with respect to any otheonsequence, the observations on the elastic

}—‘l horizontal section Pulley
o

Non-stretched
elastic cord EC

vertical section




Fitzgerald-Lorentz Contraction 5

cord EC in relative motion are incompatible with the laws of mecleaniit is impossible for an elastic cord to have parts
differently stretched or contracted with respect to others feeing all parts at rest, without any force acting on themth@n
other hand, the observed contractions in the horizontaksnafrthe elastic cor&C are the same as the observed contractions
of the horizontal marks of the metric scale printed on thénbped structure, being both contractions derived from dinges
Lorentz transformation, and only from the same Lorentzdf@mmation. Hence, we should conclude such contractiomsata

be real but apparent, as apparent as the refractive defomudithe above transparent rod partially submerged in waied,

as in the case of the impossible apparent refraction of g&r laeam, the appearance of the elastic &€ds incompatible
with the physical laws.

4 AYV RFy

Xy
>

Fig. 3- Left: In RF,, from whichRF, moves from left to right in theéX, direction, the length of the horizontal metric marks aretcamted by a
factory~* while the vertical marks maintain its proper lenggh Right: The mechanical tension of any part of the cord seenthiange when it
changes its position from the horizontal to the verticatisecand vice versa. As a consequence, the whole length @fliéis¢ic cord seems also to
change depending on the number of horizontal and verticaéwnd black marks.

Since the above device allows to change the length of thedwal and the vertical sections of the elastic cafiwithout
changing its mechanical rest state, some additional colesegs can be drawn from the observations mad@Hnand in
RF,. Indeed, leh be the number of metric black and white marks. Assifids always set with an integer number of both
horizontal and vertical marks and that the lengthE&f around the pulley is also the lendthof a mark. Assuma;, marks
are in the horizontal section. RF, the lengthL, of the whole cord will be given by:

However, inRF, the lengthL, of the cord is variable, depending on the numiyeof horizontal marks:

L, = nh)’_llo +(n—np)lo (6)
= lo(y "t + n—ny) (1)
= lo(n—ny(1-»™) (8)

So, as the numbey, of horizontal marks increases the cord’s lengtldecreases. Obviously these changes of length disagree
with what is expected from the laws of mechanics: the sangtieleord at mechanical rest cannot hauedtent lengths when
measured at the same relative velocity, without any forti@gon it, and depending only on the numbers of horizontdl an
vertical marks. The observersRF, would have to conclude that Fitzgerald-Lorentz contractian only be apparent, as is
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apparent the bending of the rod partially submerged in w&#rerwise, they would have to explain how an elastic cord at
mechanical rest is not uniformly stretched. And how is itgdole for it to have dierent lengths at the same mechanical rest
state when measured at the same relative velocity.

In short, all observers in relative motion with respecRi, should consider the possibility their observations and-mea
surements are distorted by relative motion in such a way theyot get conclusions physically acceptable on what heppe
in RF,. In this sense, only the observersRir, may conclude their observations and measurements agrieewit is ex-
pected from the physical laws. Therefore, Fitzgerald-btzean only be apparent. And, what is worse, that appeaiance
not always compatible with the physical laws. Consequetite/world observed through Lorentz transformation noaglsv
corresponds to an actual physical world. Obviously, thisobasion goes against the Principle of Relativity.

5.-MEASURING DISTANCES WITH A LASER BEAM

Consider now a ro® placed parallel to thé&, axis of its rest framé&F,, and provided with a laser distance meteDM)
located at one end of the roHDM emits a laser beam that is reflected on a mirror at the otheogtine rod and returns to
LDM, whose screen displays in alphanumeric terms half the diggdnce light travels while performing the measurement,
which is the proper length, of the rod (Figure 4, left). LeRF, be another reference frame from whose perspe&ivg

AT, RFo AT, RFv

g e
ol <+
LDM
—> ! —>
| R XV

Xo Lv iyl

toz
ty

ty

tol

AA 4

LO =100 m Ly+vtyq
Ly

vty

Fig. 4 — Left: The rodR and its laser distance meteDM in its proper reference framRF,. Right: The rodR and its laser distance meteDM
in the frameRF,.

moves at a uniform velocity parallel to theX, axis of RF,. It is immediate to prove that, in this frame, light traveid 2
in each measurement (Figure 4, right). Iteet, lett,; be the time light travels frohDM to the mirror, and,, the time it
travels in the opposite direction, from the mirrorltBM. We will have:

cty = LU + vty (9)

Ct,,g = LU - Utvg (10)

tvl(C - l)) =L, tn = LU/(C_ U) (11)

th(C + l)) =L, to= Lu/(c + U) (12)
2vL,

tul - t1)2 = m (13)

Thus, inRF, light travels in each measurement a distadigéven by:

d= (LU + Utvl) + (Lv - UtUZ) (14)
= 2LU + v(tul - th) (15)
o, 42k (16)

22
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v
C2
= 2L,»? (19)
= 2L, (20)

Therefore, ifLDM shows also irRF, half the distance light travels in each measurement, itlshdisplayyL,. But, will it
displayyL, or L,? The next discussion analyzes both alternatives. Sincé, except if the relative velocity is zero, if RF,
the screen oEDM showsyL,, we would have to conclude theDM'’s screen shows simultaneously an indefinite number of
different results, one for each possible observer irffardint state of relative motion with respectitbM (i.e. with respect
to RF,), which is obviously impossible. The readinglddM’s screen is then universal: the same for all reference fsame
This makesRRF, special: it is the only frame in whichDM'’s screen shows half the distance light travels in that frarhie
performing the measuring &'s length, which is also the length of the rod directly measunyRF, observers by means of
their appropriate measurement rulers.

On the contrary, all observers in relative motion with redpge RF,, except those moving parallel to tNg axis of RF,,
will measure, by means of their corresponding measurentecks and rulers, a length of the rod that do not coincide with
the measurement carried out bipM and numerically displayed on its screen. Assume that thalssaf inertial reference
frames are equipped with thousand of identical rods witmtidal LDMs. All of them will work correctly in their proper
reference frames, but when observed in relative motion tleegot: they will display a measurement that do not coincide
with the measurements carried out in each reference frarmedans of its corresponding measurement clocks and rulers.
Furthermore, the disagreement will be exactly the samelinfahem whenever they move at the same relative velocity.
Obviously, this cannot be the consequence of random mdlang We would have to conclude that the physical laws
driving the functioning of & DM are not the same depending if they are observed at rest datiteanotion. Or, much more
plausible, we would have to conclude the Rtas an actual and unique length, the one displayed on thersefeDM, that
coincides with length measured in its rest fraRI&, by means of its measurement rulers. As in the argument oflistie
cord, this conclusion also goes against the Principle oAfRety.

4Yo  RFo 4y, RFv 6.-HiprROSTATIC PRESSURE

The next short argument illustrates the type of proofs thatejected by
some relativists because it not only proves that Fitzgelalentz contrac-
tion is apparent but also that, as in the case of the elastit; twat appear-
ance is not compatible with the physical laws. As we will gbe,reasons
given for such a rejection are unsustainable. Bée a bubble of a certain
fluid F in hydrostatic equilibrium within another fluid;. As a compara-
tive reference we will us a metallic sphe&S made of the strongest steel
with the same size and shape as the bubble. In its proper fRifpethe
bubble has a spherical shape due to the fact that the hyticqstassure is
the same in all directions. IRF,, from whose perspectiieF, moves at a
uniform velocityv parallel to the axi¥, of RF,, the bubble and the metallic
Fig. 5— A bubble of a fluidF, in hydrostatic equilibrium SPhereviS have the same ellipsoidal shape according to Fitzgerateito
within another fluidF, as seen from its proper franiF, contraction in the direction of the relative motion. But retcase of the
(left) and from other reference franfiF, that moves rela- hypble, this ellipsoidal shape is not compatible with thdrogtatic laws,
tive toRF, with a velocityv in the X, direction (right).MS: 5+ ding to which the hydrostatic pressure is the same iirattions, so
metallic sphere used as comparative reference. . o o

that the only possible free shape of a burbleat equilibrium within the
fluid Fy is a sphere. Note th&®F, andRF, are inertial reference frames moving with respect to eabbrat the uniform
velocity v. In these conditions Lorentz transformation applies,altth some relativistic claim it does not because of the
forces shaping the burble &% within F;. For the same reason, Lorentz transformation would notydpgny case in which
intervene any solid object, as clocks, rods, rules and Kee liecause all solid objects are also shaped by forcessindke
electromagnetic forces.
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7 .-DISCUSSION

As noted above, some authors propose that an object canabthieesame time contracted and non-contracted, depenaling o
the way it is observed (at relative motion or at rest). Soreirstpropose that an object can be contracted for some @pserv
and non-contracted for some others. And some others putumstion the very existence of an objective reality beyond
human observers (by the way, a proposal incompatible withothin existence of human observers, because, according to
it, the objective history of life from which human observéx@ve evolved could not have been possible without human
observers). The above arguments prove that to consideyeféid-Lorentz contraction as a real contraction goesnagtie

First Principle of relativity: not all physical laws wouldelihe same in all reference frames. Therefore, the only stemdi
interpretation of Fitzgerald-Lorentz contraction is thé only apparent. Let us now compare Fitzgerald-Lorentr#iaction

with the deformation of the partially submerged rod:

1. Fitzgerald-Lorentz contraction is real in the same sénisereal the bending of the partially submerged rod: both
perceptions are not hallucinations of the observers. Artl &ie perfectly explainable in physical terms.

2. Thousands of experiments confirm the details of the dedttom (Snell Law) in the case of the submerged rod. And
thousand of experiments confirm the observed Fitzgeratasita contraction.

3. Both deformations are consequences of two particulasw@pbserving an object: in relative motion in the case of
Lorentz transformation, and partially submerged in watehe case of the partially submerged rod.

4. If we observe a partially submerged rod we can easily r&coct its actual shape and size by a simple application
of Snell law of light refraction. In the same way, if we obsev Fitzgerald-Lorentz contracted object we can also
reconstruct its real (proper) shape and size by means ohtot@nsformation.

5. Both deformations are reversible in the sense that by vargahe rod from the water and by decreasing the relative
velocity to a null velocity both rods recover their origirfpltoper) size and shape.

6. By changing the inclination of the partially submerged,rthe level of deformation will also change. Similarly, by
changing the relative velocity at which an object is obséytlee degree of its contraction in the direction of the redat
motion will also change.

7. Both deformations occur without a mechanid@be acts on the deformed objects.

8. The above experiment of the transparent rod and the lasen proves that refractive deformations are only apparent.
The above experiments of the elastic c&@ and the laser digital met&/DM proves Fitzgerald-Lorentz contraction
is only apparent.

9. Should we use a partially submerged rod or a non-submeogetd describe the shape of an actual rod? Should we
use a rod at relative motion or a rod at rest to describe the rod

10. The transparent rod partially submerged in water anth#sr beam could not be used to get conclusions on what
really happen in the physical world because the observedatidn of the laser beam within the rod is impossible: it
always propagates through the same medium. Similarly, dnéafly contracted and partially non-contracted elastic
rod without any force acting on it is not compatible with threolwn physical laws.

Being a consequence of Lorentz transformation, if Fitzgekarentz contraction is apparent so will be any other egpence

of such a transformation, as is the case of time dilation drase diference in synchronization (relativity of simultaneity),
unless the theory of special relativity explicitly deckathem real, or it be proven they are real. If Fitzgerald-btzeontrac-
tion, time dilation and phaseftierence in synchronization were only apparent, Lorentsfoamation would be an operator
to convert between an actual reality and an apparent, defhrneality. And what is worse, a deformed reality that could
be in disagreement with the physical laws. And in those dtnth a pertinent question would be if the observations and
measurements performed in an apparent and deformed realityt serve to get general physical conclusion on whatyreall
happen in the real physical world, provided that a real ptafsiorld do exist.
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