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SPARRING WITH THE CHAMP:
INTERACTING WITH
SELECTED MENTAL EXPERIMENTS AND RELATED RATIONALE
DESCRIBING
EINSTEIN’S THEORY OF RELATIVITY

Abstract

In 1905 Albert Einstein wrote the first papers atheory of relativity. Fourteen
years later he wrote a book utilizing several “naéaiperiments” to explain his theory.
Einstein thus set this apparatus as a means feemqiag and explaining concepts of
relativity that continues even unto today.

The present article questions the validity of agpe and conclusions drawn
from, the mental experiments supporting relativisymovement most accurately
measured against random “rigid bodies,” or do tleegeriments rather suggest that there
is a better method? Must light always travel atdhme speed relative to all reference
points? Or do the experiments suggest that it negydssible for an observer to see a
beam of light travel at other than the speed dit)ignd to do so while that beam has not
actually varied from its inherent velocity? Are teriments at times skewed by
mislabeling perception as relativity? Are unfoun@dsdumptions made about the inertial
attributes of light; and what are the deeper ingtians if the experimenters’ assumptions
of light-inertia are correct? Do the experimentsvgla faulty framework that, when
corrected, allow for an easy answer to what waaghoto be a knotty problem — and in

the process even remove the necessity for warpiagestime?

1 © 2011 Don Burke
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This article grapples with these and other questisnggesting alternate answers
and insights as questions are raised. Ultimata\atithor finds sufficient reason to
guestion the validity of a dogmatic acceptancéhefEinsteinian relativity as presented in

the mental experiments.

Introduction

Sparring: In part, the placing of a non-contendeften a virtual nobody in the
sport — in the ring with a fighter in order to deage and strengthen the fighter by
identifying weaknesses that need to be improved.cdmcept of sparring well
characterizes the intended nature of the intenaetithin this paper: A nobody
contesting with the champ — not as one wishingafaiure the title from him, but rather
simply questioning points of possible weakness iwittis stance.

In the one corner stands the Champ: Einstein. Ustquebly the most noted
physicist of the twentieth century, this is the MbBrize winning father of modern
physics.

In the other corner, the Nobody — which would be e reader should be
aware that although having a long-time dormant gemeterest in physics, | lack any
significant formal education in this field, and lBavone in the specific area covered in
this paper. My college education in the field aésce is limited to a small degree

(Associates Degree in Electronics), and studiggemeral physics are limited to a year in

© 2011 Don Burke
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high school and one college class. The interetarspecific area of this paper is only
recently pursued and confined to what has beeriaadfht.

This naturally leads to the question of whethemlgualified to spar with
someone such as Einstein. That is a valid questiout a question that Einstein has
himself addressed. In the preface of his Bdwkwrites,

This present book is intended, as far as posdiblgive an exact insight into the
theory of Relativity to those readers who, fromeaeyal scientific and
philosophical point of view, are interested in theory, but who are not
conversant with the mathematical apparatus of gi@at physics. (Preface, p. v.)

In other words, Einstein wrote this book for pedide me — one having a general
scientific interest in the theory, yet lacking faianity with the mathematical bases
behind it. Since the book was written for peoplehsas myself, this argues for the
validity of the intellectual interacting presentadhis paper. In other words, one can not
wave off the honest questions presented here ag bleim one who is not conversant
with the subject since, according to the authar ibok was written to be understood by
those in exactly my position.

But is such sparing necessary? Some might — and bane — asked, “Why
guestion? Why not accept what has been establamdavhat has been confirmed by a

century of scrutiny?” In response | ask: Is nohanest question in itself worthy of

! This paper will reference by page number the Wailhg specific edition: Albert Einstein,
Relativity: The Special and the General The@rmyd ed. (New York: Crown Trade Paperbacks, 1961).
However, citations will also reference the workdiyng specific chapters and paragraphs in oroz tthe
reader can follow in other editions, e.g., thediafihg online version: Einstein, Albert "Relativityhe
Special and General Theory" http://www.bartleby.tbr3/ (accessed February 14, 2011).
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consideration, and worthy of an attempted answarthérmore, it seems ironic that
those who honor the man who crafted the theorglativity are so quick to disrespect
the very process (i.e., questioning the “estabtisineles) by which that man arrived at
his theory? If the need for blind acceptance addldsthed theory is sufficient reason to
criticize such questions, then Einstein himself nalso be under the same criticism for
he did not allow the established rules of physicprevent his questions that ultimately
led to his new theory.

So, | — the unknown scientific-nobody — enter itite ring to respectfully
challenge the Champ. Specifically, in the firsttpdrthis work | will interact with
Einstein from the first portion of his own papertasexplains his ideas on Special
Relativity. The balance of the paper will be gitennteracting with a classic illustration
of relativity and the implications drawn from it.

Most fighters would consider it a privilege to Ibe tsparring partner for a
champion in their sport. The reader should be atatl similarly approach this project
with no disdain for this champion of physics, batther hold what | know of his scientific
work in high regard. What is undertaken here shooldbe misconstrued as a wholesale
criticism of either the scientist or his theoriesther, it is to challenge specific elements
of his work only in an effort to identify weaknesdbat may need to be addressed and
improved.

Now we turn to consider the writings of Einstein.

© 2011 Don Burke
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Interacting with Einstein’s Writings On

The Special Theory of Relativity

Chapter Two

In summarizing the discussion of this chaptersrfinal paragraph, the author
notes, “Every description of events in space ingslthe use of a rigid body to which
such events have to be referred.” (1 10, p. 9; esipladded.) With all due respect to the
author, | have to question this. Need the refer¢ret of every event be_a rigid body?
For example, is not the speed of sound often neéer against or measured relative to
the medium through which it travels (e.g., air) madium which itself could be moving
or otherwise less than rigid?

| must also wonder about the validity of using téen “rigid body” within the
framework of relativity. It seems that the natufeswch a term runs counter to the basic
precepts of this field of study. Since relativittimately argues for the absence of an
absolute reference point, isn’t the idea of rigid of sync with such foundational
concepts? “Rigid,” relative to what?” one must a%Rigid,” as opposed to what?” is
another important question to be addressed beifficcaan be understood and rightly
used within relativity’s framework. What warranketlabeling of observers on the
ground or in a train as having a more rigid positioan, say, the molecules of air through
which a stone or ball may be thrown, or the vacadispace through which light travels?

So, in the final analysis, is there any body orntamsthat relativity may legitimately

© 2011 Don Burke
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label as rigid without an absolute reference poi@nversely, | must wonder if the
author’s use of the term bespeaks of an unreatizedssity of some form of absolutes.)
To summarize my responses to this chapter:
1. Isthere really a necessity to reference all factdrmovement to a so-called
rigid body?
2. Is it not possible, preferable or even necessatiynats to reference movement
to the medium (e.g. air) through which something.(esound) is traveling?
3. Is “rigid” even a valid concept within the preceptselativity?
Chapter Three
Einstein begins his consideration within this cleagf 2, p. 10) by describing the
path of a stone dropped outside of the train bypothetical train-rider. As Einstein
notes, the effects of air resistance are momewtsetl aside, the stone drops in a straight
line relative to the rider, while its trajectoryasdescending arch relative to someone at a
rigid position on the ground.
But suppose that we don't track the stone’s pdattive to individual rigid
positions, but rather relative to its Travel Medi{fiM), which is here the air through
which it travels. At every fraction of a second #tene’s position can be plotted within

and against that medium — i.e., relative to théviddal molecules of air. That the rider’s

2 For simplicity’s sake this paper will continueuse the term “rigid” as Einstein uses it, but with
the disclaimer that it seems inconsistent with @p&x of his theory of relativity.
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train-produced movement distorts his ability toge@re a component of the stone’s travel
through its TM does not change the actual trajgabdthe stone, nor does it authenticate
the distorted perspective of the one so influerimed.

On a side note, this mental experiment (ME) onlyksas Einstein portrays
because of the momentum/inertia of the stone -tiandrat was transferred to the stone
by the train’s movement. Should the stone lack snettia it would drop straight to the
embankment relative to the outside observer, whilgtive to the man onboard it
progressively trails further and further backwar@disomewhat diagonal trajectory
toward the rear of the train.

While I understand and accept Einstein’s intenabdisregarding air resistance, |
trust the reader understands that in reality tfeces of air (the TM for the stone)
resistance are not negligible. The air offers raistance only when it is traveling in the
same direction and speed as the rider and tran {ethe stone were dropped inside the
train where the air’s inertia moves it (the aiQrag with the train).

To summarize the observations made about this ehapt

1. As alluded to in the previous chapter, the movemoéan object can be

referenced to and measured against its TM (Trawzli8).

2. The movement (direction and speed) of the objeicifisenced by the

momentum/inertia of that object.

3. The movement of the object may also be influengethb momentum/inertia

of its Travel Medium, (as evidenced by the reaHd/adlifference caused by air

© 2011 Don Burke
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resistance when the stone is dropped outside dlmvedas compared to its being
dropped inside the train).

Chapter Five and Six

Einstein attempts to advance some points of réhatby utilizing an ME based
upon a raven and a train. But the validity of thesmts is quickly undermined — whether
due to the fault of the illustration or of the tingpdehind it, | do not know — as one
considers a slightly adapted version of the sarmper@xent: Suppose that both the train
and the raven are traveling in parallel straigmediat 10 MPH (relative to the ground).
After an hour the bird has traveled a distanceQofrilles relative to the ground.
According to the physics work formula (w (work) €érce) x d (distance)), its total
work for that period can be loosely expressed &sHdwever, the theory of relativity
argues thatielative to the trainthe bird has not been moving at all, and thessfafter
an hour’s time the bird has traveled a total distaof zero miles. The work formula thus
determines that the bird has done no work at §ll Relativity thus seemingly requires
that the raven is doing both work and no-work fairagle given activity. Expressed
mathematically, in this experiment relativity nesiestes that 10f = Of (where f (force) is
obviously not zero§.This arguably brings the validity of the ME — iitrrelativity itself

(either in whole or in part) — into grave question.

% This ME, therefore, implies that relativity — imetwhole or at least in certain of its individual
parts — is only true in the absence of all forae, when f=0 (which is the only condition for whithe
given equation is true).

© 2011 Don Burke
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Consider the implications of another adaptatiokioktein’s experiment: a
physicist measures and calculates the force, distand work that resulted from a
battery-powered toy airplane traveling at 10 MPHbery (relative to the ground) for a
given period of time. On a subsequent occasiorpeats the experiment, noting the
same amount of battery energy is expended, indigdkiat the same amount of work is
done since all the plane’s specifications (e.gigkte propeller speed) remains constant.
But on this second occurrence he observes thatléine only produces one-half of the
velocity (5 MPH, relative to the ground), and tlaudy half the distance is covered in the
same amount of time. Further observation revealsiththe second occasion the plane is
in fact flying into a head wind of 5 MPH (also 1@ to the ground). These findings
place the physicist in a quandary: on the one hla@avork formula insists that the plane
must have traveled equal distances in the two sicexfa Yet, on the other hand the
physicist’s real-world observations show only hb# distance is covered. So, which is
right?

| suggest that they abmthright. The apparent discrepancy arises from arfail
to differentiate between measuring frameworks. Bipady, the problem is in the failure

to see (1) that the plane does travel a considisténce in the two scenariaden

* Note that force (specifically, the turning of thlane’s propellers) is the same in the two
scenarios. Total work done (as measured by idératicaunts of battery power used on identical forces
also consistent. With identical work and force, Wk formula insists that the distances must akso
identical.
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measured against its TNnd (2) that the TM itself is being moved in ther scenario
which distorts the observer’s perception of thenpla distance. Yet the plane’s distances
in flight are very different in the two scenarioben measured against any rigid point
(e.g., the ground). Thus, in the case of the phaisdaw of physics seemingly demands
that movement is not properly measured againgt pggsitions as Einstein sets his ME.
Rather, this experiment argues that some instasfo@®vement are only validly
calculated/measured against an object’s TM.

Consider yet one more alternate ME: A balloonlisdiwith a helium and air
mixture such that it remains suspended in airheeitising nor falling. When first
released the balloon may have some small levetexigy transferred to it from its
handler, but in due time that energy dissipatdb@balloon encounters resistance in
moving through the air and it soon comes to rest.itBs at rest — i.e., zero movement —
relative to what? Not relative to people, for tmgy be moving about as the balloon
remains at rest. Nor is it necessarily at restixaao rigid positions on the ground, for a
draft or breeze may move the balloon and its enwrent (surrounding air) along.
Reason suggests that the balloon is in fact are&dive to the air — its TM. If the air
moves towards the north, the balloon (while expegadio energy and thus producing no
work (i.e., at rest)) drifts to the north; if thenda shifts to the east, the balloon shifts
accordingly. Thus, this balloon, when at rest,agg zero distancenly relative to its
TM. This seems to confirm that the TM is a preféegimint of reference from which to

determine true movement.

© 2011 Don Burke
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Returning to another concern in chapter five, wd finstein stating,

If, relative to [the Galileian co-ordinate systek]K’ is a uniformly moving co-
ordinate system devoid of rotation, then naturanmmena run their course with
respect td’ according to exactly the same general laws asnegpect td. (3,
p. 16.)

But what is the reason for such a determinationf€eSEinstein’s goal is to help his
readers understand relativity it is surprising tmatfails to explain the grounds for such a
fundamental assertion — an assertion that his Bbolws to be foundational to his theory.
But in contrast to this assertion, | believe thader scrutiny his MEs, if their
implications are followed to their logical concloss, will actually evidence an opposing
interpretation.

To summarize my thoughts from the readings in aragdive and six:

1. Physics’ work formula forces one to reconsiderNtigs premise that all rigid
points give equally valid, though differing, reeg.

2. Rather, the discussion suggests that this fornmglaes for a single absolute
point of reference, against which the speed ofiitbging object is best
measured.

3. The additional mental experiments arguably confinat a more valid point of
reference for measuring movement is the mediunutttavhich an object is

moving.

© 2011 Don Burke
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4. Rationale is surprisingly lacking for the pivota&tdrmination that all
phenomena will act exactly the same in all “unifgrmmoving co-ordinate
systems.”

5. Even if such uniformity were theoretically substatgd, one must ask if it is
not possible that this uniformity is actually fouimdmeasuring movement
against an absolute reference point (e.g., an tbjEM) instead of so-called
rigid points?

Chapter Seven

Einstein falls back upon an earlier questionedragsion, this time specifically
associated with the propagation of light: “Of cauvge must refer the process of the
propagation of light . . . to a rigid reference-pd@do-ordinate system).” (3, p. 22.) But
mustwe?

Consider the terms normally used in discussingribeement of sound waves.
Expressions such as these are common parlances]“fpeed of sound ... through ...
dry air ... is 331.29 metres (1,086.9 feet) per sdcdhe speed of sound in liquid water
... is about 1,439 metres (4,721 feet) per secdd.both cases the constant speed is

given agelative to the mediur(irM) through which it is traveling.

® "speed of sound Encyclopaedia Britannica. Encyclopaedia Britannicdin Encyclopaedia
Britannica, 2011. Web. 18 Feb. 2011. <http://wwitdsmica.com/EBchecked/topic/559127/speed-of-
sound>, emphasis added.

© 2011 Don Burke
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Environmental factors may move the air (TM) throwghich sound is traveling,
affecting observers’ perception of that sound. Atke Doppler Effect compresses and
then expands sound waves as the sound sourcegasirigathrough the TM. Yet in each
case the speed of sound is constant relative TaMtseven when the TM is itself moving
or the sound source is moving within the TM. Furnthere — and apparently contrary to
Einstein’s ME settings (see chapter five) — in scabes the speed of sounahad
necessarily consistent relative to all “rigid” pamns (e.g., those observing the distortions
caused by the Doppler Effect).

In light of all the above, | must ask what logica&son or experimental evidence
indicates the same can not be true for the projmagat light. Can the proper
measurement of its speed not be made relative Mk rather than a rigid point?

1. As mentioned earlier, do the inferences of relgtikeally allow anything to

be considered “rigid,” as distinguishable from “ragid?”

2. | have previously forwarded that the work formufghysics suggests that for
the raven and plane — and arguably for similarabje components of
work/movement are at times most accurately accauiotewhen measured
against an object’s TM, not a rigid reference point

In his next illustration (3, p. 22) Einstein statkat from onboard the train the
perceived velocity of a beam of light (w) cast frarpoint along the embankment, made
in the same direction and parallel to the traim wat be calculated as

W=C-V

© 2011 Don Burke



14

241 wherec is the speed of light and v is the velocity of tteen (both relative to the

242 embankment (ground)). This formula is deemed probt&e because he understands it to
243 Dbe a violation of the general law of nature thahdeds that “the law of the transmission
244  of light in vacuomust, according to the principle of relativity, the same for the railway
245 carriage as the reference-body as when the railltharbody of reference.” (14, p. 22-23.)
246 In other words, Einstein holds that all observetsisee light travel atrelative to their
247 circumstances, regardless of their own movementsl Bm hesitant to accept this,

248 because:

249 1. Itis based upon the author’s unexplained beliaf #il natural phenomena act
250 identically in uniformly-moving coordinate systems.

251 2. ltis inconsistent with findings from previous MB&ould Einstein also hold
252 that, substituting the raven for the beam of lighé& two rigid points in

253 different coordinate systems would perceive thd bveling at the same
254 relative speed? Obviously not, as he plainly inidaearlier. So what is the
255 rationale for treating the beam of light as if #ne different? This makes one
256 wonder if Einstein believes the findings of theyioeis ME or not.

257 3. Einstein’s argument is based upon the questionaaessity of making a

258 rigid point the place from which motion/travel ieasured. The discussion
259 presented thus far suggests that a beam’s TM slgpgprobably?) a

260 superior reference point than either the trainiager or the embankment

261 (ground). From such an absolute motion-referenaetfioe., the TM) light’s

© 2011 Don Burke
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262 movement relative to any rigid position can theensmgly be calculated by
263 simply beginning witlc then adding or subtracting any movements of the TM
264 relative to the rigid point(s).

Chapter Nine

265 The points made in this chapter's experiment seefraseless and easily

266 discredited that | have to seriously wonder if Imésunderstood the great physicist’s
267 meaning. Here Einstein contends that two eventpdrapg simultaneously at rigid

268 points along the embankment are not necessarilylisineous for a man observing them
269 on a moving traiff.Instead (the author claims), the event toward whie is going

270 happens sooner than the event from which he isngav

271 However, the author is seemingly unmindful of sampacting factors, including

272  the following:

273 1. While the simultaneous events (A & B) happen aditéi@’s observation
274 point (M’) is rolling over the on-ground mid-poi(i¥), the speed of the train
275 actually moves M’ away from M during the time pefiat which the light is
276 traveling from both A and B to M. Since the traesmow moved, M’ igiot at
277 the midpoint when the beams later reach the tna@king this measuring
278 system inadequate to properly evaluate simultamessss The onboard

® The reader can find a helpful diagram of this rakexperiment in either chapter nine of the
aforementioned book or website (http://www.bartlebyn/173/9.html).

© 2011 Don Burke
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perceived non-simultaneousness is thus due toltarfahe experiment’s
design, not a difference between the onboard arldoaird realities.

Generally similar results in perceived non-simudtamsness would be seen by
an observer stationed at N (some point on the ekmbant between the points
where M’ received light from B and then A). SincdsNn the same

coordinate system as M relativity is obviously tmblame for the difference

in observations (or supposed “realities”).

. A larger flaw, it seems, is that this illustratipresumes to equate perception

with reality — i.e., the difference in perceptiassnterpreted as a difference in
realities. But just because the man on the tragsdd perceive the two events
as simultaneous does not prove they are not sinediss. Did the two
lightning strikes originally happen at the sameKtof the watch” on the
onboard observer’s wrist (as Einstein implies inaliing this ME)? If so,
then the events were, by definition, simultane®esiod. Surely Einstein does
not wish to imply that an observer’s perceptiomtps this.

Consider an alternative ME in which a man is watgha bullet fired
towards him along his line-of-sight. If we momeiitadisallow the effects of
gravity, the man does not perceive any movemenedime bullet moves
neither up or down, nor left or right — even thotlgé bullet is actually
traveling straight towards him. Thus, we find thatceived non-movement

does not prove there is no movement. Thus, peorepén not be assumed to

© 2011 Don Burke
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be synonymous with relativity — or reality — ane tegitimacy of Einstein’s

argument in this ME is therefore in question.

. It seems that even the presentation of this mexiadriment bespeaks of an

assumed — or even required — “absoluteness,” aseiiindescribes the whole
ME from a “third-person, all-knowing” perspectiv&uch an absolute
perspective — i.e., the ability from a location camed from the experiment to
reliably understand, describe, anticipate and/afuate what is happening
within the experiment — is the natural approackasntific experimentation.
In verbally walking through the experiment Einstdefinitively states that the
lightning strikes are simultaneous from one perspea@and that they are not
simultaneous from a second perspective — both ma@teut actually sitting

in those perspectives, but rather made from someeathe-experiment all-
knowing vantage point. Yet Einstein takes suchgpr@ach while in this very
ME he functionally argues that such an approaatvislid. This ME arguably
necessitates that there is no such position frormhwimne can have an
absolute perspective to observe and evaluate fherienent — no place
beyond relativity’s impact which can distort thesebver’s ability to know
another’s reality. If Einstein is correct and theservers on the train and on
the embankment see totally different but equalljdvealities without
knowing the observation and reality of the otheseslser, then one must

wonder how can Einstein presume that as a thirdrgbs he himself can
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either properly state the simultaneousness ofigiening strikes or properly
anticipate what the first two observers will expeage. Is the great physicist
presuming that he can have his cake and eat it; that he can insist on
concluding that relativity touches all positionsiktpresuming his own
position in making that conclusion is above bemigted by the possible
distortions of relativity?

The scientific process which enables the scietdisbserve, evaluate,
and draw conclusions upon an experiment, requinegoareciable degree of
non-relative third-person-perspective objectivigd in fact is meaningless
without it. But if the various aspects of Einstaimirelativity as explained in
this ME are true, the resulting implications argi&t a scientist is incapable
of the objectivity necessary to do his job, andwihele scientific process is
undermined beyond use. Thus, in a twist of greatyir if a person accepts
Einstein’s conclusion in this ME, that belief mudtimately force him to

distrust the conclusions of this ME, and arguabhstein’s theory itself.

Interacting with The

Classic Spaceship Mental Experiment

Although not found in my reading in Einstein’s boelknd thus, maybe
something not connected with Einstein himself —rtlental experiment that first

attracted my interest to the theory of relativéythe classic illustration of the spaceship

© 2011 Don Burke



339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

19

and the bouncing beam of light. This illustratiareg as follows: Observer 1 (O1) is
onboard a spaceship (SS) traveling at the spebghofc),” while Observer 2 (O2) is on
earth watching as SS travels a flat trajectory sstbe horizon. Onboard the in-flight SS
a beam of light (B) is shot straight down from tegling (point X); the light strikes a
mirror on the table (point Y) five féebelow X, then bounces back to the ceiling (point
Z,° which from O1's perspective is the same as X)s€ds B traveling at, making the
round trip (X= Y = Z) as two identical and overlapping line segmeits ft. each, for
a total path of 10 ft.

The illustration then shifts to O2 who, from hissgimn on earth, watches through
a window in SS as B travels from ceiling to mirtorceiling (i.e., X'= Y’ = Z).
However, in this movement O2 observes a lateralpmrant of B’s path as B travels
along within SS (which O1, being a part of SS’s smoent, is unable to recognize).
Therefore, instead of the Ol1-observed trajectotyvofidentical overlapping 5 ft. line
segments (10 ft. total), relative to O2 B takesrgger downward diagonal path from X’

to Y’, and then an upward diagonal path from YZe- with each of the two segments

" Presentations of relativity often disallow the sibaity of objects actually traveling at
However, for simplicity in presenting this discussisuch a limitation, if it actually exists, is ber
tentatively set aside. The ideas presented ins#iaion should also hold basically true for SS dpes less
thanc.

8 Some details (e.g., this measurement) vary oomuitied in the various presentations of this ME.
These are given here to facilitate the discussianyoobservations. Also, although | have never tdhais
specified, this study presumes the cavity of SBetempty of air, with the light traveling vacuo

° The reason for this separate designation willigemt momentarily.
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of that V-shaped course being 7.0%°fttotaling 14.14 ft. for the full trip). It is imptant

to note that O2 sees B cover the 14.14 ft. in #mesamount of time that O1 observes the
light travel 10 ft. Therefore, if O1 sees B coverfil atc (so the argument goes), this
forces B to travel at faster thamelative to O2 — a thought that is quite bothersam
Einsteinian physics. Therefore the ‘warping’ of¢imnd space is deemed necessary to
allow the speed of B to kerelative to O2.

However, a number of questions arise in considdhiegabove:

#1.Perception vs. Reality? As previously discussedgtér nine) one can not
presume that perception is reality. Just becauspeddeives B taking a 10 ft.
path does not necessitate that the path is actl@lfyy rather than the longer
14.14 ft. (as seen by 02). It seems preferablelieve that O1 really
observes B travel through the 14.14 ftcdbut it onlyappearsto go at less
thanc due to the vehicle-produced movement that distofts perception.
(Cf. the earlier train-rider discussion in chapteee.)

#2.Framing of the Problem? Next, | question framing diiscussion of this ME

as O1 seeing B traveling asresulting in the necessity of O2 seeing B at

greater tharw (barring effects of special relativity). | suggésat the better

9 This distance is found by knowing that since Saigeling at the same speed as B (i.e., both at
c), the horizontal distance that SS travels forwattst equal the vertical distance that B travess,(ihe 5
ft. from X’ to Y’) in the given period of time. Bthe Pythagorean Theorem we then calculate that the
diagonal “hypotenuse” through which B appearsdwdt is 7.07 ft.
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understanding comes from first considering thats@2s B travel at, then
attempting to explain why O1 seems to see B tragedt less thao. Then, as
described in #1 above, the latter is readily ex@dias B actually covering the
longer 14.14 ft. path, while onppearingto O1 to travel the shorter 10 ft.

Relative Constancy of Light Speed? As previousledpthe fact that Einstein

states without substantiation that light travelthatsame speed relative to all
rigid points is quite strange, especially when swgdaitive consistency is not
required for other moving objects (e.g., soundsidi Since some of his ME
suppositions have been shown to be of questionalil#ity, and since the
relative consistency of the speed of light is smfal to this ME, it is of great
importance to substantiate this premise in ordewvtduate the validity of the
conclusions drawn.

Momentum/Inertia of Light? This ME is built uponather unsubstantiated

presupposition — the assumption that light (B) masnentum/inertia. But is
there evidence to know or reasonably theorizetthats true? Comparing the
above experiment to the train illustration discdssarlier in this paper, were
O1 to bounce a ball in a vacuum within a movingntree would observe the
ball follow a solely vertical path while O2 (fronutside the train) would
instead see the ball follow a “V” shaped trajectdrlge ball’s lateral
component of movement is only possible becausasititrertia acquired from

the movement of the train — and thus, we deduestrtfin and the ball are
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inertially-interconnected. But in the spaceship b#a we say with any degree
of certainty that (1) B has inherent inertial oerital-type attributes, and (2) if
S0, is there evidence to conclude B and SS argalginterconnected — i.e.,
that SS can transfer inertia (specifically, in thim of lateral movement) to
B? Or is it at least possible that B is inertiatigependent of SS?

Lacking evidence to indicate that B has inertighat SS will transfer
lateral inertia to B, one wonders whether B, beiimged directly down from
the ceiling of SS, will actually take the diagopath relative to O2 as this
experiment originally described. | suggest thatight instead continue to
travel in its solely vertical path (as observedd8), unaffected by SS’s lateral
movement. This will result in B missing the miriand table altogether;
instead it passes through the plane (M) of theanat a point (W) 5 ft.
directly aft of point Y. If this hypothesis is cent, B will travel in a vehicle-
independent vertical direction relative to O2, #md path will be observed by
O1 as a reverse diagonal trajectory (cf. the edvadl-without-inertia
discussion in the latter part of chapter three).

Inertia of Light's Travel Media? Of course, ligitelf need not have inertia

for the SS ME to work as originally presented. Shene results would be
expected if its travel medium possessed inertiat@tteristics and was
inertially connected to SS. But do we have reasdinbw or reasonably

theorize that the TM for the light beam has su@hntial characteristics in this
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setting? | return to the train experiment, excépt this time air is substituted
for the vacuum, and an object having virtually ndividual inertia (e.g., a
feather or a particle of dust) is substituted fer ball. The anticipated results
are virtually identical to the previous findingshat the object falls in a
vertical line relative to O1 and in a forward diagbrelative to O2. This
argues that the TM has inertial characteristicsianmhcts the trajectory,
which in turn indicates that the train is also tialy interconnected with the
TM. But can we say with any degree of certainty,tftat the TM of light has
such inertia or inertia-type characteristics, drabj (2) that SS is inertially-

impacting upon B’'s TM?

#6.An Alternate Outcome? If the consistencycatlative to all rigid points can

be momentarily set aside, and allowing for bothalernative framing of the
experiment discussed in #2 and the lack of prowmertia for either B or its
TM (#4 & #5), | suggest the spaceship experiment ragher play out as
follows:
e SSistraveling at, and at T1 (the initial point in time) B is shined
from X towards Y (which is in plane M), perpendiguto the path of
SS.
e Relative to O2, B travels vertically etand at T2 has covered the 5 ft.

to plane M, but instead of hitting at Y it pasde®tigh M at point W.
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433 e Relative to O1, however, B (which, as previouslgdped, is

434 inertially-independent of SS) erceivedas taking a diagonal path,
435 trailing the onboard-vertical by 45° towards theddfSS, and

436 eventually passing through W. What actually happehsst visualized
437 from a viewpoint outside of SS (and thereby remaivedh the same
438 distortion encountered by O1 because of SS’s latevaement) — is B
439 covers the (vehicle-independent) vertical distainee, 5 ft. from X to
440 M) as W moves forward the horizontal 5 ft. — botveling atc. Both
441 B and W eventually meet at the place Y had bedriat The end

442 result is that the original distance from B to Wrat(7.07 ft) is

443 progressively reduced to zerolasth B and W move toward the

444 intersection point. Relative to O1 it appears Bdas traveled 7.07 ft.
445 in T (where T (Total Time) = T2 — T1), thus givifgnly) the

446 appearancehat B is traveling at greater thanBut that perception is
447 skewed because B’s actual movement only coverefl tlegtical feet,
448 and the horizontal component of the movement neasnovement of
449 B at all.

1 This would be comparable to two cars, one fronmitrth (cf. B) and one from the west (cf. W),
approaching the same intersection (cf. the locaifon at T1), both traveling at the same speed fegmal
distances.
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Also consider that to argue that B’'s movement nagsbunt
for the full 7.07 ft. at a speed ofwould ultimately entail that B travels
atless than an its individual component (%> M) of that total
movement — which would be problematic.

Throughout this study | have had to constantly rehmyself
that there is a distinction between “relative tatldperceived by,” and
the latter can not be misconstrued as the fornmeilltdstrate the
difference in the two, consider a man viewing anbed light traveling
away from himself along his line-of-sight. Thereneperceived
movement (including speed) as the light travelsheeiup or down,
nor left or right; yet there definitely relative movement as the light
travels at relative to the man. Thus, actual relativity mioest
differentiated from perception, and any inaccuradtstered by the
latter must not be allowed to skew findings andotasions
concerning the former.

Similarly, if this ME is to be properly understoadlistinction
must be made between movement that is perceivé&ilignd
movement that is relative to O1. @é&rceivesB traveling the 7.07 ft.
from X to W at a speed exceediagBut as already shown this
perceived speed is in reality the composite otljg&)movement of SS

(and thus, plane M and point W within that planed §2) the solely
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vertical vehicle-independent movement of B fromoXM. Once split
into these two separate components we readilyiseadlative to O1,
B is in fact moving at even thouglperceptionmay have wrongly
concluded a faster speed. Thus, we find that bghaally is traveling
at a constant speed)(relative to all (so called) rigid points — arfmist
without the need for the warping of time and/orcgpa

If Light-Inertia is Proven? If my hypothesis is arcect and B and/or its TM

indeed have inertial-type attributes and is/aretigy-interconnected with
SS, it is still questionable whether O1 would seteaBel X= Y = Z atc. As
previously discussed, | rather think O1 wop&fceiveB as going the 10 ft.
path at what appears to be slower tbawhile B actually traverses the 14.14
ft. atc, as outlined in #1 & #2 above. Surprisingly, tti#l results in B
travelling atc relative to O1, although his own lateral movendistorts his
ability to properly perceive elements of that tcagey.

Ramification of Light-Inertia? If the spaceship NtEits original form is

correct and the direction (a component of motidr and/or its TM is shown
to be altered by an outside force (e.g., inertiagghfrom SS), that would hint
that the speed (another component of motion) ofidar its TM may also be
influenced by similar forces. Arguably one can altdw the one component

to be influenced by an outside force and yet abitr disallow a similar

influence on another component.
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Restated, this means that perpendicular forces (eegmovement of
SS) are capable of introducing (i.egnsfer tq oradd toB) a lateral speed
component to what would otherwise be a vehiclejpeahelent solely-vertical
speed of B. Adding a lateral speed to B’s own vattspeed of forces the
total movement of B to exceaxf*? (as calculated by the square root of the
sum ofc (vertical velocity) squared and lateral velocigyared), resulting in
02 observing B move at a speed that exceeds

Furthermore, if inertia from SS impacts the latelie¢ction of B when
B is traveling perpendicular to it, one must arduatso allow that the same
inertia will have a comparable impact were B trangeparallel to SS. In other
words, the inertia from SS would add (positivelynegatively) to the speed of
B, resulting in B traveling (relative to O2) athet Z (if B is traveling the
same direction as SS) or at (@ B is traveling in the opposite direction as
SS). Here again, one can not arbitrarily allowitheact in the one case
(perpendicular inertial impact) without giving e¢adlowance in the other

(parallel inertial impact).

12 A physicist may ask, “Exceed relative to what?” | suggest that the answeihtat fjuestion is
found in the answer to another question: “Whert ggsses the sound barrier, it is traveling at noaeh
relative to what?” It is not relative to the pildtor is it necessarily relative to the ground aghhwind-
speed (relative to the ground) would seemingly ichizat slightly. Rather, the jet passes the sdander
as it exceeds the speed of sound within this pdaticTM (air).
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In short, the natural implication of the SS ME riegsi that inertial
impact is transferable to B, which in turn necedss that B's speed can be
altered. Thus, the ME is dependent upon B’s aliditiravel at speeds other
thanc relative to its TM (as well as relative to obseswithin that same
inertial point of reference). On the other handhé inertial transfer to B is
disallowed, one is forced to reconstruct this étasgperiment, presumably
finding results as given in #6 above. Either wayhis ME accurately
illustrates relativity it seems that its implicat®question thaecessityf a
time/space warp, and requires the rethinking ofesbasic premises and
conclusions of Einsteinian relativity.

Returning to consideration of sound, its speedasrestant within (and
relative to) a particular TM (e.g. air). Is theeason to suppose the same can
not be true for light within its own TM? Sound, \hiraveling at a constant
speed relative to its TM, can actually exceed tlaistant speed relative to
individual rigid positions if its TM is moving irhe same direction as the
sound. Mathematically the equation would be:

V(t) = V(s) + V(tm)
(Total velocity = velocity of sound + velocity dig travel media)
Is there evidence that reasonably proves a pasakgiario is not possible
with light? Is it impossible that, for instance j8moving at a constant speed

within its TM, but that the TM is itself influenc&dtered by outside sources,

© 2011 Don Burke



529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

29

resulting in a sum of movements that makes B faststower thart relative

to observers in rigid positions?

Summary

The concerns and questions presented in this gapebe summarized as follows:

1. The Possible Existence and Impact of Light's TraMeHium. Einstein’s book

shows no evidence that he addressed the possilefitglone the impact) of
the Travel Medium through which light travels, exbaugh there is ready

evidence of TM’s presence and impact upon thedi@ajes of other objects.

. The Travel Medium as the Proper Point of RefereRaastein’s rationale

calls for referencing motion — including its companof speed — to rigid
points. The discussion outlined here, verified hy Yery formulas of physics
itself, questions the validity of such a model. i it suggests that a more
ideal model may be to measure speed relative 'sig ravel Medium — a
point of reference that may or may not be movirigtiee to specific rigid

points.

. Perception vs. Relativity. The discussion highlgythtat the difference

between observer-perception and relativity mustigperously maintained to
properly frame, evaluate, and discuss the MEslafivéy. Yet it appears

some observations and conclusions have obscumsated, or even crossed
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547 that line of distinction — including (but not lirettl to) instances when an
548 observer’s own movement distorts his perceptioligbt’'s actual trajectory.
549 4. The Net Movement from Multiple Moving Sources Wrbnéssigned to a
550 Single Source. It seems that the total net movernemt multiple separately-
551 moving components (e.g., movement of a beam of jigttapositioned over
552 spaceship movement) is at times mistakenly asctibedsingle source of
553 movement by some MEs.

554 This is illustrated by an adaptation of one of Egiss experiments.
555 Envision a man walking at 3 MPH inside a train whig traveling in the same
556 direction at 100 MPH is traveling at a total netesgh of 103 MPH relative to
557 an observer on the ground. No one would presunidhisanet speed should
558 be singularly attributed to the speed which the manropelling himself. Yet
559 some of the relativity MEs have failed to abidethig concept. The total net
560 movement of the beam of ligahdthe spaceship may make light move at
561 faster tharc relative to some observer. But can one presunde teere what
562 wouldn’t dare be done in the man-on-the-train eixpent — i.e., assign the
563 total relative movement to a single component §ieed of B’'s own

564 propulsion through space) even when one would nassgn the full 103
565 MPH to the efforts of the walking man?

566 Thus, | conclude, in a scenario which is knowndagehmultiple

567 individual movements, it seems unwise to presunassign the total (net)
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relative speed to a single individual componenta&®rollary, one must
investigate any net (including relative) movememtgossible multiple

components before assuming that net movementns drsingle source.

. Insistence upon the Constancy of the Speed of Lt paper has

repeatedly highlighted the lack of defense forabksertion that light must
always travel at relative to any and all observers regardlesseaif thwn
speed, direction or other situational factors. d@liseussion of the MEs has

certainly shown this assumption to be suspect.

. The Consistency of the Speed of Light is Not as@tened as It is Presented.

By utilizing (1) a proper framework in examiningetMES, (2) a proper
differentiation between perception and genuinetiraty, and (3) a proper
differentiation of components in the net total mmest that makes up relative
movement, one finds that even without the warpihgpace/time the
consistency of the speed of light has been maietkin the classic space ship
experiment, not lost as we have been told woulghéapl hypothesized that

the same will also hold true in other MEs — andsgalg in real-life as well.

. Inertial Attributes. This paper has highlightedwsner of questions related to

the inertial or inertial-type attributes of lightd{or its TM as necessitated by
the implications of the MEs. Among them:

a. Questionable Inertia. Although inertia of light &mdits TM are

presumed in some MEs considered in this papediit@ission to this
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point has questioned this presumption. If, as psas they are
actually without inertia, then these experiments atated findings

must be reworked, if not discarded.

. Inertial Interconnectivity vs. Inertial Independentf light or its TM is

found to have inertia-type attributes as certainshtiply, there still
remains the task of determining if that inertianierconnected with
(influenced by) a specific vehicle in which ligkt“riding.” Actually,
this question must be addressed on two levels:rgeaerd specific. In
other words, even if light or its TM is determindhave inertia it still
must be established that it has inertial intercotivigy with the given
vehicle (general), and that the interconnectivitigis in each

experiment under consideration (specific).

. Ramifications of Light-Vehicle Inertial Interconrtegty. If inertial

interconnectivity is proven, Einsteinian relativityust subsequently
deal with the accompanying implications of theuefhce-ability of
light. If one allows that an outside force canralight’'s perpendicular
velocity without the warping of space/time, thenanguably must also
allow that (1) an outside force can add (positia@iyegatively)
velocity which is parallel to light's movement -stdting in light

traveling at speeds other tha(relative to its TM); and (2) such an
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alteration in parallel velocity is done without warg space/time. This

is not an Einsteinian-friendly possibility.

8. Absoluteness and Experimental Uncertainty. As dised at length in chapter

nine, the presentation of relativity MEs — as vesllall scientific process — is
dependant upon having an appreciable degree di-anaving absolute
perspective. If all observation is relative — ahcklativity at times prevents
one position from accurately knowing what is happgmn another position
(e.q., the supposed different “realities” in thegitaneous-lightning-strikes
experiment) — then can scientific process be rigliabcomplished at all? How
can an observer know with any certainty that relgtihas not skewed his
observations of the events within that experimemaking the observations
and resulting conclusions unreliable?

Additionally — and ironically — do not such chamxdstics of relativity
as depicted in the MEs, if pursued to their loga@aiclusion, even undermine
their own certainty? If all aspects of Einsteiniatativity are true, then
relativity argues that we can not know for certhiat it is real. If Einsteinian
relativity affects all positions, then arguably mest acknowledge that
conclusions drawn upon research — even concerelaguity itself — are

unreliable due to the potential skewing by rel#yivi

© 2011 Don Burke



628

629

630

631

632

633

634

635

636

637

638

639

640

641

642

643

644

645

646

647

34

For Further Study

As this study is being finished a few additionadufghts come to mind that seem
worthy of mention and may prove beneficial as fellop studies.

First, what exactly composes the Travel Mediumgtitias it travels in space?
Identifying air or water as the TM of sound is pyedtraight forward, but what is the TM
of light in space, where there is no matter? Anatli anything) does the TM of light in
the vacuum of space reveal about light’s TM in o8iriations? Until the point that this
TM is understood it will be difficult to practicglimeasure light's travel against it.

Second, pertaining to the practical difficulty juséntioned, is it possible that the
idea of measuring movement relative to a objecls(as advocated in this paper) can be
accomplished by measuring movement relative todhgct’s four dimensional original
position (e.g., B within the coordinate system 8f@ree dimensions) at T1 (the fourth
dimension))? (See the following consideration farendetails on the need for a four-
dimensional coordinate system.) If the two systamessynonymous, this alternate
description would be much easier to both conceaind utilize.

Third, there is an alternate framework which matgdseexplain an inherent
problem in the spaceship experiment — an idea wihoaketails with this paper’s earlier
discussion of this experiment. It seems that uli#yathe experiment presents a four-
dimensional problem that the original experimenggtempted to solve in a three-
dimensional framework. According to the originasdeptions, O1 observes B travel

from X to Y. However, that is not a full descriptiof the situation. If light were to travel
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the route as originally argued, O1 would actuadlg B travel from X@T1 (i.e., point X
at the location where SS was at the initial paitime) to Y@T2 — measurements that
must take into account the movement of SS in sgaarore typical settings, time
(fourth-dimension) coordinates are not a factaneasuring movement (including
distance and speed). However, in an experimentasithis in which (1) one movement
(B) is set within another movement (SS); and (2)I#tter object is used as the
coordinate system for measuring the movement ofdireer, even though; (3) the
former is not inertially-bound to the latter (asthaper hypothesizes is the case with B
and SS); then the time coordinate does become sage® properly determine factors of
movement.

Furthermore, | anticipate that with the properizdatlion of a four-dimensional
coordinate system the problems of trains and stonballs or ravens, and possibly even
guestions of — or need for — relativity itself, bdisappear.

Fourth, the spaceship experiment is discussedsrpdper with the assumption
that the light beam within SS travedsvacuo But | now wonder what would change
were SS instead filled with air, thus making aicd@e light's TM —a TM known to
have inertial attributes. | am inclined to thinlkathhis would make no significant change
to the outcome. If this is true, an additional adesation must be factored into

determining interconnectivity. When attempting stablishindirect object-vehicle
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667 inertial interconnectivity’ (e.g. connectivity via the object’s TM), conneitvmust be
668 established between all relationships in the cHaithis particular situation, connectivity
669 must be established between the vehicle and th{@ iy, plus between the air and the
670 light beam. | am inclined to believe there is carivity between the former pair, but not
671 the latter. If this assessment is correct, theretigeno indirect interconnectivity in this
672 instance-

673 Fifth, if light has no inertia (as hypothesizeddjethen can we legitimately bind
674 it to an inertial coordinate system? It seems Eiuastein’s relativity attempts to bind a
675 single beam of light tall inertial coordinate systems (the mechanics of wisc

676 inconceivable) as he forces it to travetaelative to every one of themBut if light

677 lacks inertia, it seems more fitting that it opesatvithin a separate non-inertial

678 coordinate system — one which possibly transceldsegtial-based systems. This, in
679 turn, leads to a possibility that particularly igtres me: Could it be that whatever frame
680 of reference to which light is legitimately boursditihe absolute reference system to which

681 all other coordinate systems are ultimately subsat?

13 Direct object-vehicle inertial interconnectivitgaurs when an object is in direct contact with
the vehicle and receives inertial changes throbghitnmediate contact (e.g., when a ball is restimghe
floor of a train as the train begins to move oreottise changes its motion). Indirect interconnégtiv
occurs when inertia is transmitted from vehiclelbgect through an intermediate medium (e.g., aoball
suspended in air on a train).

4 | am inclined to question if air is actually thrernediate TM of light if there is no inertial
interconnectivity between the two.

150n a side note, it would seem that if light doaséhinertia that it could only be bound to the
one inertial system that it is connected to, natltgystems.
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Conclusion

In a day when time was kept by the pendulum swamgl, in a place among the
old-world countries as explorers first began totuemover the western horizon of the
sea, there arose a grave concern among the folkeo€ountry about what maladies such
exploration might cause. Some even feared thah#wsform of travel might distort such
foundational elements as time itself. In an attetogllay this fear, the people
synchronized two of their most exact timepieces, @ter placing one in a shop on the
wharf, they put the other on board the ship andait

At the end of six days of travel, and having batgéorms and high seas for much
of the trip, the ship returned to harbor. A quickparison of the two pendulumed time-
keepers confirmed the fears: traveling the opes deas in fact warp time, as clearly
evidenced in the three-hour difference in theset+aosurate clocks of the day. The
people docked the ship, forever grounded by tiearpretation of the clear data. They
never experienced the world before them becauaesohple oversight: all failed to
realize thatan explanation for the data is not necessdhbexplanation of the data.
While the warping of time was a possible explamatar the difference of the
timepieces, the actual cause was an unknown-to-thalpility of the precision
instruments to accurately work within the new coiodi of the sea-going ship.

As | look at the questions raised in this papestrikes me that we may face a
similar situation. The yet-to-be-known has drawmisattention and has begged him for

an explanation. A hypothesis is floated, calcutsimnade, experiments conducted, and
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data collected. According to the mental experimenaativity isan explanation. But lest
we too hastily accept this, | offer three questitmguide in our evaluation of whether it
is the explanation. First, is Einsteinian relativity digaxplanation? Certainly this theory
has offered new insights, answered some questmaiseven properly anticipated some
then-future experimental findings. But for its wars benefits, according to its
presentation in the MEs the theory is not withesidifficulties — including implications
that it proves the inability for anyone to know fmrtain that it is exists.

Second, is Einsteinian relativity the only explama® | believe this presentation
has clearly indicated that alternate explanatisascampatible with what the MEs
illustrate. And if there are alternate possibifitiehe scientific community should not
arbitrarily adhere to one option dogmatically agdare (either theoretically or
practically) the existence of others.

Third, is Einsteinian relativity the best explanaf? In light of its associated
difficulties (as seen in the MEs discussed hereyell as the availability of other
explanations that are less peculiar, | am hesitagive it high marks as the best
explanation to the arguments presented in the MEs.

To summarize, having identified various problemghwinsteinian relativity as
highlighted within these mental experiments, itnse¢his theory has a number of aspects
which are faulty, making me hesitant to acceps itree best explanation of the available

data. | thus feel that greater consideration shbaldiven to alternate possibilities.
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722  Specifically, | think what Einstein labels as “raléty,” at least to the degree that it is

723 represented in the mental experiments, is bettedlbd as follows:

724 1. Proper Differentiation and Allocation of the Segar&@omponents of

725 Movement. Net total movement must be broken irganitlividual

726 components, with the various component movemeimigguly assigned to the
727 (sometimes separate) sources. While net total mewem a valid measure of
728 the movement of one object in reference to anothdoes not allow one to
729 assume the total movement is due to a single olijectexample, the

730 movement components of an observer must not béaddo the object when
731 it is the speed of the object that is being meakufarthermore, one must
732 realize that the individual movement of the obsenaay in fact skew his (or
733 even others’) ability to properly determine theembjs actual movement

734 relative to the observer.

735 2. Measure Movement in the Proper Frame of Refergbbgiously

736 measurements must be done using proper beginnehgrating points. This, |
737 hypothesize, is achieved by measuring to the moehbjgct's TM. | feel that
738 additional future study will confirm that this ie$t done by measuring to the
739 object’s original position based upon a four-dimenal coordinate system
740 referenced to the inertial system to which the mgwbject is bound.

741 So, with all due respect to Einstein and his irgefice that gave us such deep and

742  wonderful scientific insights, | humbly submit tabove to the readers to evaluate my
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guestions and concerns. Am | totally off base? [Podsibly find myself simply arguing
against the shortcomings of the illustrations,wihout identifying valid fault with the
theory of relativity itself? Or are the points | keavalid — if not in the whole, then
possibly in any of its individual parts? Among tr&ious issues presented, are there
aspects that are worthy of further consideration?

With that | close, leaving with you the reader nopés that those more
knowledgeable in this field will correct any erramamy judgment and explain the
answerable questions. If there are any worthy amscieund herein, following the
pattern given us by the great physicist | hope skhiah questions which challenge the
status quo will be the impetus for developing tbgtrstage in the evolution of this

fascinating field of science.
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