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On RefutationsFor more than a 
entury now there has been o

asional 
riti
ism dire
tedat Relativity Theory. First be
ause the theory was outlandish and bizarrerelative to physi
s at the time, and Einstein fought for his theory against out-of-hand dismissals. Even 16 years after he published his Spe
ial Relativityin 1905, that is, when he was to re
eive a Nobel Prize in 1921, RelativityTheory was 
onsidered too suspe
t and in
redible for it to be a safe 
auseof the prize, although Relativity Theory was more 
ontroversial and famousthan the photoele
tri
 e�e
t (also published in 1905) for whi
h the prize wasawarded.Later, when Relativity Theory had won wide a

eptan
e, although 
on-sidered bizarre even by those who adopted it, many more or less fragmentaryin
onsisten
ies and paradoxes were pointed out, but always there would bemore or less ad ho
 
onsiderations to de�e
t the atta
ks, enough to at leastmuddy the waters, time and again giving rise to heated arguments and theever a

ompanying 
losed-mindedness, obliging many a s
ienti�
 or te
hni
aljournal to 
ut the debate short.After the a

umulation of mu
h history of defending Relativity Theory,the physi
s 
ommunity in general began to lose patien
e with new refutations,si
k and tired of dealing with these 
ommon o

urren
es. The dissidents whowere sure of per
eived in
onsisten
ies and/or alternative theories for explain-ing `relativisti
' physi
al phenomena be
ame the more aggravated for beingignored�whi
h, of 
ourse, added the argument of apparent psy
hologi
alimbalan
e for ignoring them.This treatment is rather long for a refutation, yet some fears about itsnature 
an be put to rest at on
e: The treatment makes no referen
es to(
laimed) refutations by others, and so does not intend to array opinionsagainst ea
h other in an attempt to prove the minority side stronger, tothe imagined surprise of all. Truth is not something on whi
h we de
idedemo
rati
ally, but is su
h that one may be alone in seeing some truth, andbe in dis
ord with everyone else on the matter, without invalidating thattruth.Nor will 
ountless strands of arguments 
ome together at the end to reveala subtle and intri
ate point, the pie
ing together of whi
h no one (in
ludingthe author, as the reader would surmise) is able to tra
e with absolute reli-ability. In fa
t, Spe
ial Relativity breaks down in the simple s
enario of twospa
eships starting ba
k-to-ba
k in empty spa
e to then travel at high speedin opposite dire
tions to return and rendezvous after a span of time, be
auseea
h is moving relative to the other, and so would 
on
lude the other to besubje
t to the slowing of time whi
h Spe
ial Relativity attributes to motion,but naturally the spa
eship pilots must have aged the same, having 
ompleted3



entirely symmetri
al journeys; they 
annot have aged less than ea
h other!The problem is that motion is never de�ned (expli
itly) in Spe
ial Relativity,but it is de�ned in the prin
iple of relativity on whi
h Einstein purported tobuild Spe
ial Relativity. Dealing only with non-a

elerated motion (to whi
hSpe
ial Relativity likewise 
on�nes itself), the prin
iple of relativity says thatsu
h motion is not de�ned in its own right, but only relative to somethingelse, meaning that the physi
s inside a moving spa
eship is exa
tly the sameas the physi
s inside a spa
eship that is not moving, making inertial motiona matter of perspe
tive only, whi
h means that Spe
ial Relativity violatesthe prin
iple of relativity by assigning di�erent physi
s to things in motion,making motion absolute, even while denying that there is any absolute frameof referen
e by whi
h absolute motion is de�ned.Tra
ing missteps and �aws, as well as introdu
ing the positive alternative,is the purpose of this treatment; Spe
ial Relativity will be refuted many timesin the 
ourse of this. As it generally happens, simple dis
overies 
ome onlythrough mu
h 
omplexity; the simple s
enario above only presented itself as arefutation after all the resear
h had been done and the logi
al �aws de�nitelyexposed�and even then it strained 
redibility that theoreti
al physi
s hasnever analyzed su
h a s
enario a

ording to Spe
ial Relativity, as it seemsthe most obvious thought experiment for testing the theory upon 
on
eption,given that it does not deal with gravitation.1 S
enarios in Spe
ial Relativity
all for a frame of referen
e at rest from whi
h to evaluate motion, and therest frame is often something that motion is habitually 
onsidered relativeto, su
h as Earth's surfa
e, thus triggering intuitive a

eptan
e. But there isan absolute frame of referen
e�the medium of gravitation spa
e�relativeto whi
h motion is de�ned, and so there is some validity to the predi
tionsof Spe
ial Relativity exa
tly be
ause it is not 
onsistent with the prin
iple ofrelativity, if only from perspe
tives at rest with respe
t to the lo
al gravi-tational domain, but with two spa
eships in empty spa
e no rest frame 
ansensibly be de�ned without expli
itly a
knowledging the medium. Unfortu-nately, 
on�rmation of predi
tions is widely 
onsidered proof of theory amongphysi
ists, and so Spe
ial Relativity has endured for more than a 
entury,regardless of the fa
t that it 
ould not make its predi
tions without its inter-nal in
onsisten
y, whi
h makes all 
on�rmations apply to the existen
e of amedium.1Gravitation and a

elerated motion was in
orporated in General Relativity, published10 years later. It posited that time goes faster under less a

eleration, whether gravitationala

eleration or a

elerated motion (positing also the equivalen
e of these). In the aboves
enario, the twins undergo exa
tly the same a

eleration, so this 
an have no impa
ton their relative aging, leaving only relative inertial motion�whi
h, a

ording to Spe
ialRelativity, makes ea
h twin age slower from the other's perspe
tive (Einstein never putit that way, only that time slows down during inertial motion, but his theory o�ers noway to distinguish between rest frame and moving frame in this s
enario). Of 
ourse, onlys
rutiny of the theory's validity would give the s
enario a se
ond glan
e, as the symmetryof the s
enario (an argument outside of Relativity Theory) makes it obvious that the agingof the twins must be identi
al. 4



The key �aws in Einstein's development of the theory are unraveled in`Examination of the abandonment of absolute time.' The text before thatintrodu
es the reader to the state of physi
s at the time when Einstein pro-posed his Spe
ial Relativity, as well as to the relevant physi
al phenomena(for non-physi
ist readers�physi
ists must be patient until the aforemen-tioned examination).
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Relativity TheoryTo punish me for my 
ontempt of authority,Fate has made me an authority myself.�Albert Einstein, 1930This text is a logi
al/philosophi
al treatment of Albert Einstein's RelativityTheory, refuting the temporal relativity proposed in the Spe
ial RelativityTheory, whi
h refutation is, in part, supported by the General RelativityTheory.1 The treatment will base itself upon Einstein's so-
alled popular ex-position of Relativity Theory,2 and from this treatment will emerge a holisti
sense of temporal and spatial relativity that is in
ompatible with Spe
ialRelativity. With the proposition of the substan
eless, fri
tionless gravitationspa
e of density varying as gravitation strength as medium of radiation propa-gation, many 
on�rmed predi
tions of Relativity Theory will be re
on�rmed,while some obje
tions to Spe
ial Relativity, su
h as the Twin Paradox, willbe validated.Hopefully, the new perspe
tives on spa
e and time will make the the phe-nomena treated by Spe
ial Relativity a

essible and understandable by manyof those whose e�orts at approa
hing Relativity Theory have foundered onvarious obsta
les, as well as to many of those too in awe of the theory to everhave attempted an approa
h. There will be no mathemati
al gymnasti
s inthis text, as it is a logi
al examination in a language requiring no mathemat-i
al skills on the part of the reader, but a good imagination able to visualizeboth three-dimensional 
on�gurations and their dynami
s is invaluable.This treatment must ne
essarily point out logi
al �aws in Einstein's rea-soning, as well as problems due to his super-motivated approa
h, the `leap'that will 
onsider a gap bridged be
ause of the paramount desire to get tothe other side, from where no one has any interest in turning around to s
ru-tinize the gap and question whether the bridge really was there or it wasall leap.3 This will in no signi�
ant way detra
t from the brillian
e of thegenius that was Albert Einstein, but merely establish that our imaginationsometimes takes us to 
on
lusions with impli
ations beyond our own �eld ofexpertise. There 
an never be any blame for posing alternate interpretationsof reality whi
h one believes to be true�on the 
ontrary, they are ne
essaryfor s
ienti�
 evolution, even the ones that do not go entirely in the rightdire
tion, be
ause then we �nd out why and are the wiser for it. There 
an1Einstein's Relativity Theory 
onsists of two parts, Spe
ial Relativity published in 1905and General Relativity published 10 years later.2Translated to English by Robert W. Lawson, �rst published August 19th 19203Or rather, the ones who would make su
h s
rutiny 
ould not understand the motivationto get to the other side, mu
h less exe
ute the leap.6



only be blame for hanging on to interpretations after inherent, logi
al 
on-tradi
tions are demonstrated, or after they are shown to be in dis
ord withreality. The latter way of refutation has always been honored in physi
s andother natural s
ien
es, but the former way be
ame in
reasingly negle
ted aseven the theoreti
al physi
ists spe
ialized themselves away from the logi
aland philosophi
al roots of the s
ien
e.Propagation of RadiationWe may assume the existen
e of an aether; only we must give up as
ribinga de�nite state of motion to it, i.e. we must by abstra
tion take from it thelast me
hani
al 
hara
teristi
 whi
h Lorentz had still left it. . .But this aether may not be thought of as endowed with the quality
hara
teristi
 of ponderable media, as 
onsisting of parts whi
h may betra
ked through time. The idea of motion may not be applied to it.4�Albert Einstein, 1920Imagine a 
arousel with a water 
annon on either side, ea
h turning so asto keep hitting you with its water beam. As the 
arousel turns, the waterbeams will hit you at varying speeds, even though they are both shot outat the same, unvarying speed, be
ause the 
annons are in motion relative toyou, towards you while going around one side, away from you while goingaround the other. The faster the 
arousel turns, the greater the di�eren
ewill be. If the 
arousel turns fast enough, it will even 
ause the 
annons,when going through the fastest part of the away-side, to re
ede from youfaster than they shoot out their water beam. But if arranged so the fastestbeam hits you at twi
e the speed of the slowest beam, then, when they �rststart shooting, several of the fastest beams may hit you before the �rst of theslowest beams, depending on how far away you stand. It is quite an ardoustask for the imagination to visualize the sequen
e, but it will su�
e to realize4A popular quote based upon Einstein's address at Leiden University in 1920. It shouldbe added that Einstein, in the same address, points out that General Relativity repla
es`empty spa
e' with 
ertain physi
al qualities, and in this sense aether does exist, and,Einstein 
ontinues, spa
e without su
h an `aether' is unthinkable, be
ause no propagationof radiation would then be possible. In Einstein's original formulation: �Zusammenfassendkönnen wir sagen: Na
h der allgemeinen Relativitätstheorie ist der Raum mit physikalis-
hen Qualitäten ausgestattet; es existiert also in diesem Sinne ein Äther. Gemäÿ der all-gemeinen Relativitätstheorie ist ein Raum ohne Äther undenkbar; denn in einem sol
hengäbe es ni
ht nur keine Li
htfortp�anzung, sondern au
h keine Existenzmögli
hkeit vonMaÿstäben und Uhren, also au
h keine räumli
h-zeitli
hen Entfernungen im Sinne derPhysik. Dieser Äther darf aber ni
ht mit der für ponderable Medien 
harakteristis
henEigens
haft ausgestattet geda
ht werden, aus dur
h die Zeit verfolgbaren Teilen zu beste-hen; der Bewegungsbegri� darf auf ihn ni
ht angewendet werden.� Thus Einstein `gaveba
k' the medium whi
h Spe
ial Relativity had dis
arded�if only through his GeneralRelativity. Una

ountably, the address is 
ommonly thought to ridi
ule the notion of apropagation medium ad absurdum. 7



that it will be messed up, in the sense that numbered balls in the �ow of ea
hwater beam, e.g. twelve at equal intervals for every revolution of the 
arousel,would not hit you in numeri
al order. If sound moved through air in a similarfashion, and someone, in pla
e of one of the water 
annons, was talking toyou, then the words would not rea
h you in the order they were spoken. Butsound propagates through air as a medium at a speed that is 
onstant relativeto the medium, so the words will rea
h you in the sequen
e they were spoken.But the sounds made on the away-side will be `stret
hed' a bit as they enterthe air medium in your dire
tion, so the voi
e will sound a bit deeper thannormal, while on the approa
h-side the sounds will be 
ompressed as theyenter the air medium in your dire
tion, so the voi
e will sound a bit morehigh-pit
hed than normal.5Now to light�or rather, ele
tromagneti
 radiation, of whi
h spe
trum vis-ible light is but a small range. X-rays and gamma radiation are higher-energyranges of the spe
trum, while mi
rowaves and radio waves are lower-energyranges of radiation. One will use `radiation' generally (in
luding `radiationspeed' rather than `speed of light'), reserving `light' for s
enarios where thevisible aspe
t plays a role, but it is all just radiation,6 whi
h 
onsists of pho-tons of various sizes, 
orresponding to the energy: The larger the photon, theless its energy. In terms of radiation, wavelength 
orresponds to photon size,so greater wavelength means less energy. Large photons are less dense thansmall ones, and for photons it is the density alone that determines the energy.In an e�ort to keep things simple, one will use only wavelength to des
riberadiation in this treatment, but as radiation is often des
ribed in terms ofits frequen
y, one will des
ribe the relationship between the two here: Fre-quen
y is os
illations per time interval, where one os
illation is one 
ompletewave, from 
rest to 
rest or from trough to trough, so frequen
y denotes thenumber of waves one may register per time interval, whi
h measure is a bitmore 
omplex than the simple length of a wave. The smaller the waves, themore waves one will register per time interval (there are no gaps betweenthe waves). This makes the frequen
y and the wavelength inversely propor-tional, so wavelength times frequen
y always gives the radiation speed, whi
his 
onsidered to be 
onstant in va
uum (spa
e empty of parti
les), just under300,000 km/s. When referring to radiation speed, or the speed of light, it isalways the speed in va
uum that is meant, but sin
e the speed in air is onlyslightly less, the distin
tion is not always made (the distin
tion is ne
essary5It is assumed that the 
arousel's rotation is quite slow as 
ompared to the speed ofsound. At higher rotational speeds the deep-pit
h↔high-pit
h shifts be
ome so large thatutteran
es 
annot be interpreted. If the rotation is so fast that the sound sour
e movestoward you faster than the speed of sound on the approa
h-side, you would hear the latterpart of the sound before the former, be
ause the sound sour
e overtakes the sound it emits,just like a jet-plane `breaking the sound barrier,' as it was 
alled ba
k when it was thoughtunsurmountable.6Among physi
ists, however, it is 
ommon pra
ti
e to use `light' in both the generaland the spe
i�
 
ase. 8



in water or glass, though). Hen
e, with radiation speed being a known 
on-stant under general 
ir
umstan
es, one des
ription of radiation (wavelengthor frequen
y) 
an readily be derived from the other, by making the knowndes
ription the denominator of a fra
tion where radiation speed is the nu-merator. Sound, too, 
an be des
ribed both by wavelength and frequen
y,the two des
riptions likewise derivable from ea
h other when the propagationspeed of sound for the given medium is known.7 For both, wavelength (orfrequen
y) uniquely indi
ates pit
h for sound and 
olor for light.8A binary star system 
onsists of two stars orbiting ea
h other, and if yousee their orbital plane edgewise, their motion relative to you will be just likethat of the water 
annons on the 
arousel, in 
ase the stars are of equal massand their mutual orbit is 
ir
ular. If the stars emitted light like the water
annons shot water, the sequen
e would be
ome visibly messed up, entailingthat their mutual orbits would appear entirely 
razy, whi
h is not the 
ase.In fa
t, radiation propagates through spa
e quite similar to sound throughair (but upwards of a million times faster), and for a long time s
ientistsfound it natural to assume that radiation was propagating through a mediumpervading all spa
e, whi
h hypotheti
al medium was named aether.9 There iseven a ni
e analog to the pit
h-
hange (deep vs. high) of sound with medium-relative motion (re
ede vs. approa
h), namely a 
olor-
hange (red-shift vs.blue-shift).10It was assumed that Earth would be moving through this aether, 
ausingan aether `wind' relative to Earth's surfa
e due to Earth's motion throughspa
e in its orbit around the Sun. This should make radiation propagate a bitfaster in the dire
tion opposite Earth's motion around the Sun than in thedire
tion along that motion,11 but 
lever apparatuses were 
onstru
ted thatwould dete
t su
h a di�eren
e in propagation speed, and no di�eren
e wasdete
ted. Rather, di�eren
es were measured, but they were mu
h smaller7With propagation su
h as sound, it is not the medium of propagation (air or water)that moves ahead, but alternating high-low-high-low medium densities propagating spher-i
ally outward from the sour
e, while the (parti
les of the) medium just move forth andba
k, in something like a push-and-pull motion. This is also true for waves in deep water.8In the 
ase of 
olor, the eye registers the average wave pattern from ea
h small observedarea; some patterns, like pink, do not have a single wavelength, but is a 
ombination ofmultiple wavelengths. It would not be 
orre
t to say that the eye registers the averagewavelength from ea
h small observed area; it must be the average pattern, or pink wouldnot be known to us.9The term and its meaning is an
ient, o

urring in Plato's Timaeus and Ovid's Meta-morphoses.10Of 
ourse, the width and height of the waves are un
hanged with relative motiontoward or away from them, but that does not matter to our senses; only the time it takesfor ea
h wave to enter our senses matters, qualitatively (intensity matters quantitatively).Whether it is the sour
e or the observer that is moving relative to the medium does notmatter. If both sour
e and observer move relative to the medium, one after the other withun
hanging distan
e, the sensation is just the same as when both remain still.11The e�e
t would appear to 
hange dire
tion with Earth's daily rotation about its axis,and rotation speed would slightly de
rease the e�e
t by day and in
rease it at night.9



than they should have been, even if only to a

ount for Earth's velo
ityaround the Sun, not to mention the Solar System's velo
ity around the MilkyWay galaxy et
., whi
h would be relevant if the aether was a stationarymedium of the entire Universe, and di�erent versions of the experiment (atdi�erent lo
ations, with various improvements of the apparatus) were mu
hin disagreement, so it was a

epted that Earth does not move through anaether.It was then 
onsidered that perhaps the aether is dragged along by mat-ter, as indeed radiation is dragged along by a moving medium.12 However,radiation is only partially dragged along by a moving medium, and if, 
or-respondingly, aether is only partially dragged, there should still have beende�nite results in the aether testing experiments mentioned above. The aetherwould have to be dragged 
ompletely along (or nearly so) by Earth, but thiswas, and still is, held to 
on�i
t with the observable phenomenon of stellaraberration; a teles
ope pointed at a star will see that star tra
e slightly dif-fering paths a
ross the teles
ope's �eld of view, the pattern of displa
ementrepeating itself over the period of a year. Stellar aberration is explained byEarth, in its orbit, moving `under' the star in di�erent, relative dire
tionsover the year, and to 
at
h the light of the star in the exa
t 
enter of theteles
ope's �eld of view it is ne
essary to aim a little ahead of the star'strue position�where `ahead' is 
onsidered relative to Earth's motion aroundthe Sun�be
ause the teles
ope will have moved a small distan
e `under' thestar during the time it takes the light to pass through the teles
ope. Thise�e
t is likened to rain falling straight down on a windless day appearingto fall slanted towards you if you start running. If the radiation moves in amedium that is stationary with respe
t to Earth, it is argued, then the ra-diation propagation will follow the medium, and there 
an be no `slanting'e�e
t.13Einstein's idea was that everybody will observe the same radiation speed,whether they move toward the radiation or away from it, and so he aban-doned the notion of a medium. That radiation go at the same speed in anydire
tion is 
alled radiation isotropy. Without a propagation medium, in Ein-stein's idea, radiation isotropy does not depend on where you are or how youare moving, as long as your motion is not a

elerated or rotating; one saysthat radiation isotropy is regardless of inertial frame.14 It is impossible to12Radiation propagated in the dire
tion of e.g. water �owing through a tube will gofaster than radiation propagated through a parallel tube with non-�owing water.13There is a way to salvage the notion of 
omplete aether drag, if only be
ause themedium of gravitation spa
e 
ould be 
onsidered to be aether that is 
ompletely draggedby matter, adding only gradation of density�but more on this later, along with the reasonstellar aberration is an observable phenomenon.14Whereever referring to radiation isotropy, it is understood in this sense; as regardlessof inertial frame. Gravitation spa
e as medium, being non-homogenous, does not supportradiation isotropy in any sense, just as Einstein in General Relativity disproves radiationisotropy in any sense. If there was a homogenous medium, su
h as aether was supposedto be, then there would be radiation isotropy in the medium, but not with respe
t to a10



imagine this, be
ause how 
an someone travelling at great speed towards youregister the same radiation speed as you, when observing the same ray oflight? It is on this obsta
le to understanding that the attempts of philoso-phers and many others to understand Relativity Theory have foundered.However, mathemati
ally it is possible for a mutually 
onsistent set of equa-tions to express just this. In fa
t, just su
h a set of equations had alreadybeen developed, but they are based on the bizarre notion of lo
al time, thattime is spe
i�
 to lo
al frames of referen
e, as opposed to absolute time,where time is independent of motion. It was this notion of lo
al time thatEinstein endeavored to give a physi
al interpretation, to justify the use ofthis set of equations (transformations) as ways to translate between the lo
altime of 
ontexts in relative motion, be
ause if this sense of temporal relativ-ity 
ould not be demonstrated in an intuitive manner, then the use of thetransformations would remain a bizarre, mathemati
al possibility.Abstra
tly, the transformations 
an be thought of as an adjustment of
lassi
al me
hani
s, imper
eptible at speeds that are low relative to radia-tion speed, quite imper
eptible even at a million km/h, the transformationin
reasing in signi�
an
e more and more steeply, until terminating abruptlyin the impossibility of attaining radiation speed.

frame of referen
e in motion relative to the medium.11



Spe
ial RelativityCon
epts that have proven useful in ordering things easily a
hieve su
hauthority over us that we forget their earthly origins and a

ept them asunalterable givens. Thus they might 
ome to be stamped as �ne
essities ofthought,� �a priori givens,� et
.15 The path of s
ienti�
 progress is oftenmade impassable for a long time by su
h errors. Therefore it is by no meansan idle game if we be
ome pra
ti
ed in analysing long-held 
ommonpla
e
on
epts and showing the 
ir
umstan
es on whi
h their justi�
ation andusefulness depend, and how they have grown up, individually, out of thegivens of experien
e. Thus their ex
essive authority will be broken. They willbe removed if they 
annot be properly legitimated, 
orre
ted if their
orrelation with given things be far too super�uous, or repla
ed if a newsystem 
an be established that we prefer for whatever reason.�Albert Einstein, 1916In the prefa
e to the popular exposition, Einstein assures us that he makes�no pretense of having withheld from the reader di�
ulties whi
h are inherentto the subje
t,� yet it nonetheless manages to be quite gentle with regard tomathemati
s, in an e�ort to make it a

essible.The treatment will follow the popular exposition 
hronologi
ally, givinga short des
ription of most se
tions in 
olored text to distinguish it from
omments. Naturally, this should be 
onsidered a guideline only, as any de-s
ription impli
itly 
ontains interpretations, just as 
omments may in
ludesome se
tion 
ontents. Expli
it interpretations are not ne
essarily 
olored. Allfootnotes are 
omments. Exa
t quotes are not ne
essarily 
olored, as they aresu�
iently identi�ed by quotation marks.The �rst se
tion deals quite philosophi
ally with geometri
 propositions,and the notion that something is true.16 We may use `true' to des
ribe a15Ideas and phenomena are interdependent. Existen
e without 
on
epts is 
haos, and
on
epts without existen
e are unde�ned, leaving only the prin
iples of pure logi
. Thelatter is that whi
h 
annot be otherwise (said to be otherwise, yes, but not (
onsistently)thought otherwise), and is thus not relative to perspe
tive. A few examples: Something
annot be one way and not that way at the same time (this prin
iple is very helpful inexploring seeming paradoxes, 
on�i
ting sentiments and di�eren
es in what we denote bythe same words). Something 
annot 
ontain that whi
h 
ontains it (but something maywell 
ontain a portion of the element in whi
h it is 
ontained).Pure logi
 is not responsible for what 
ategorizations are made of existen
e, but wemake 
ategories, be
ause we 
annot think otherwise. These 
ategories made, they may beexplored by logi
al prin
iples. Thus, there are prin
iples that are not of Earthly origin,but universal, just like mathemati
s is universal; mathemati
s is a subbran
h of logi
,developing from the mathemati
al axioms through appli
ation of generi
 logi
 to these,yielding in
reasingly spe
ial logi
.But Einstein's obje
tion remains valid, as universal validity is impli
itly assigned tothat whi
h is not (or no longer) questioned, re�e
ting that lo
al experien
e is impli
itly
onsidered the totality of existen
e.16These abstra
tions were intended to distra
t the dogmati
 defen
es of the readers (at12



proposition that is logi
ally dedu
ible from axioms, whi
h is the way it iswith geometry, and with mathemati
s. Einstein pro
eeds to state that the
orre
tness of the axioms 
annot be evaluated, that they are abstra
t de�ni-tions or ideas.17 A more habitual use of `true' is to des
ribe a statement thatis in a

ord with reality,18 whi
h a

ord does not 
on
ern geometry, being anentirely abstra
t dis
ipline. Then Einstein goes on to propose merging thisabstra
t paradigm of geometry with physi
al reality, enabling evaluations offa
tuality �by the single proposition that two points on a pra
ti
ally rigidbody always 
orrespond to the same distan
e (line-interval), independentlyof any 
hanges in position to whi
h we may subje
t the body.� This proposi-tion is problemati
, as it would not allow 
ontra
tion or expansion to o

urwith 
hanges in pressure,19 so one may question this merge, even if one doesnot be
ome the slightest bit apprehensive at the suggestion of taking realityinto the domain of ideas.The se
ond se
tion provides an introdu
tion to 
oordinate systems, andthe notion of relative lo
ation, su
h as `Trafalgar Square' in `London' on`Earth', but also `a 
loud' above `Trafalgar Square', even though the 
loud isnot part of the rigid 
ontext. Pursuing relative lo
ation further, one mightgo on to 
onsider Earth's lo
ation relative to the Sun, the Sun's lo
ationrelative to the Milky Way galaxy and so on, until arriving at the 
enter of theUniverse, the Big Bang origin.20 Sin
e su
h regression of relative lo
ation isalways possible, any lo
ation may be indi
ated in absolute spa
e 
oordinatesin the system whose origin is the origin of our Universe. And sin
e the samegoes for relative time, an event on Earth is relative to a time line (a 
alendar)of Earth, whi
h again 
an be related to a time line of the Sun and so on,until, again, arriving at the 
enter of the Universe. However, the axes of the
oordinate system must be indi�erent to gravitational varian
e, making it a
oordinate system of ideal spa
e, as would exist without any gravitationalvariation whatsoever, as in an empty universe. In this manner absolute timeis established, and although ideal spa
e is found nowhere within gravitationalrea
h of an a
tual universe, there will, nonetheless, be a spa
e 
oordinate anda time indi
ation for every moment at any lo
ation. As Spe
ial Relativityis in
ompatible with absolute time, this 
ould be 
onsidered a preemptiverefutation.The third se
tion introdu
es motion as a non-absolute phenomenon, thatis, motion is a relation between oberserver and observed obje
t. As example,that time) 
linging to eu
lidean geometry and newtonian physi
s.17This statement is quite in a

ord with Gödel's in
ompleteness theorems.18Cf. de�ationary theories of truth.19Einstein does warn that the validity will be shown to be limited in the General Theory20Big Bang theory 
ame later than Relativity Theory. Einstein's rather more sophisti-
ated theory of the Universe without a 
enter will be treated later. `Big Bang' is a poorname for the event, though, as a bang ne
essitates a material medium for sound propa-gation, and sin
e no su
h medium was present, the event was without sound. Hen
eforthone shall 
all the event the `Big Birth.' 13



Einstein drops a stone from a railway 
arriage going at 
onstant velo
ity.To Einstein, the stone will drop straight down, but to someone observingfrom the ground, the stone will follow a paraboli
 traje
tory. This also marksthe introdu
tion of the train-and-embankment thought example that is usedthroughout the next se
tions.The fourth se
tion des
ribes the traditional 
oordinate system, in whi
hthe law of inertia states that an obje
t under no in�uen
e of for
e will 
on-tinue in a straight line or remain still. Basing su
h a 
oordinate system onEarth and regarding the stars, one will observe the stars to des
ribe an im-mense 
ir
le in the 
ourse of an atronomi
al day, just like the Sun and theMoon apparently move around Earth. Hen
e the law of inertia does not holdfor obje
ts far removed from Earth in a 
oordinate system thus based. This,of 
ourse, is due to Earth's rotation. The proper 
oordinate system to usefor obje
ts away from Earth must not follow Earth's rotation.The �fth se
tion introdu
es the prin
iple of relativity , whi
h is not to be
onfused with Einstein's own Relativity Theory; the prin
iple of relativity isfar older. A general statement of it is that one will derive the same physi
allaws regardless of inertial system, that is, regardless of one's relative motion,as long as that motion is in no way a

elerated (or rotational, whi
h involvesa

eleration), so there is no preferred 
oordinate system in whi
h physi
allaws are simpler. Einstein approves this prin
iple, supporting its 
laim bymentioning that Earth orbits the Sun, and so, due to always 
hanging di-re
tion, would not be able to be at rest relative to an all-en
ompassing, pre-ferred 
oordinate system at all times, but would experien
e annual variationsof physi
al laws�and a lo
ation on Earth would experien
e daily variationsdue to Earth's rotation about its own axis, whi
h would 
hange orientationrelative to a preferred 
oordinate system. While not expli
itly stated, it is
lear that Einstein is here referring to the experiments that failed to dete
taether wind, the aether being the 
andidate for an all-en
ompassing, pre-ferred 
oordinate system, but he keeps quiet about the notion of a 
ompletelydragged aether, whi
h would make Earth (and any other 
onsiderable mass)its own preferred 
oordinate system, and thus 
onsistent with the mentionedla
k of variations in physi
al laws.The sixth se
tion deals with addition of velo
ities in `
lassi
al' me
hani
s:If a passenger on a train walks in the dire
tion of the train's motion, thenthe speed of the passenger as seen by an observer on the embankment will bethe sum of the speed of the train relative to the embankment and the speedof the passenger relative to the train. As mentioned earlier, this addition ofvelo
ities is what Spe
ial Relativity wants to alter.The seventh se
tion expli
itly states the apparent in
ompatibility between
onstant radiation speed and the prin
iple of relativity, and states the aimof re
on
iling the two.
14



Examination of the abandonment of absolute timeIt has often been said, and 
ertainly not without justi�
ation, that the manof s
ien
e is a poor philosopher. Why then should it not be the right thingfor the physi
ist to let the philosopher do the philosophizing? Su
h mightindeed be the right thing to do a time when the physi
ist believes he has athis disposal a rigid system of fundamental laws whi
h are so well establishedthat waves of doubt 
an't rea
h them; but it 
annot be right at a time whenthe very foundations of physi
s itself have be
ome problemati
 as they arenow. At a time like the present, when experien
e for
es us to seek a newerand more solid foundation, the physi
ist 
annot simply surrender to thephilosopher the 
riti
al 
ontemplation of theoreti
al foundations; for hehimself knows best and feels more surely where the shoe pin
hes. In lookingfor a new foundation, he must try to make 
lear in his own mind just howfar the 
on
epts whi
h he uses are justi�ed, and are ne
essities.21�Albert Einstein, 1936The eighth se
tion prepares the atta
k upon absolute time, by way of ex-aminating the notion of simultaneity. What does it mean for two lightningstrokes to hit the rails at two di�erent points simultaneously? It is suggestedthat the hits will be 
alled simultaneous by an observer positioned exa
tlymidway between the points of impa
t, who, with the aid of mirrors, is ableto observe both impa
t points without turning his head, if the the �ash fromea
h stroke meet where the observer is positioned. It is then put into ques-tion whether one 
an be sure that the two �ashes will propagate at the samespeed from ea
h impa
t point to the observer, yet this rhetori
al obje
tion21One often re
ognizes deep philosophi
al insights in many great s
ientists, althoughtheir navigation between them is, perhaps, less �uent than it would have been, had thatbeen their primary in
lination. Surely the assistan
e and guidan
e of those who are pri-marily thus in
lined is only of value when 
harting new territory or proposing alternative
harting prin
iples. Is that not entirely analogous to the relationship between theoreti-
al and experimental physi
ists? If experimenters a
knowledged theoreti
ians only whileexperiments 
on�rm theory, 
onsidering theoreti
ians less 
apable than themselves of form-ing theories to explain unexpe
ted observations, then theoreti
al physi
s would eventuallygrow stale and wither from la
k of input, and experiments would de
rease be
ause the ex-perimenters were in
reasingly o

upied with theory, perhaps be
oming the new generationof theoreti
al physi
ists, while others would then have to take up experimenting. . .If the stem of the tree is not a support for the bran
hes, it will miss out on the nourish-ment gathered under the Sun by the leaves on them, and the bran
hes 
laiming the rootsfor themselves may �nd the short
ut less fruitful than 
onne
ting through the stem.On the other hand, if theoreti
ians deny every obje
tion from experimenters on thegrounds that theory is well-established, adamantly insisting that experiments are misin-terpreted, without immersing themselves in the problem to aid in resolving the issue, what
hoi
e have experimenters then, failing to interpret their experiments in other ways, but toturn to theory themselves and attempt to �x the shoe's pin
h? It is not impossible, afterall, that the key to a deeper mystery should 
ome from an unexpe
ted angle. Physi
istsare a
utely aware of this�the problem goes for the relationship between philosophy andtheoreti
al physi
s. 15



is not really pursued, but dismissed in a logi
ally pe
uliar turn: �I maintainmy previous de�nition nevertheless, be
ause in reality it assumes absolutelynothing about light. There is only one demand to be made of the de�ni-tion of simultaneity, namely, that in every real 
ase it must supply us withan empiri
al de
ision as to whether or not the 
on
eption that has to bede�ned is ful�lled. That my de�nition satis�es this demand is indisputable.That light requires the same time to traverse the distan
e A → M as forthe path B → M is in reality neither a supposition nor a hypothesis aboutthe physi
al nature of light, but a stipulation whi
h I 
an make of my ownfreewill in order to arrive at a de�nition of simultaneity.� A and B are theimpa
t points, and M the exa
t midway point. This, then, is the assumptionof radiation isotropy in the referen
e frame of the observer, that M is 
hosensu
h that light takes the same time to rea
h it from A and B, respe
tively(one hopes for non-�u
tuating 
limati
 
onditions). Note that the proposedde�nition is just a de�nition, with no 
laim to be the de�nition. An equallyvalid de�nition would be to measure the the travel time of 
urrents indu
edby the lightning strokes. Another equally valid de�nition would be to mea-sure by the sound of two pebble impa
ts in pla
e of the two lightning strokes(more on these alternative de�nitions below).Einstein's de�nition of simultaneity, then, is arbitrary, not ne
essary. Assu
h, it will not do for altering an idea. Rather, the de�nition gives meaningto the idea by way of experien
e, but altering the idea on the basis of aparti
ular mode of observation, although 
ommonpla
e, is not valid. Alteringthe mode of observation readily leads to another aspe
t of the idea, but ideashave aspe
ts, they 
annot be one (or a subset) of their aspe
ts, be
ause thenthe idea would be less than itself, but one may well de�ne aspe
ts of anidea to be a new idea. Hen
e, Einstein's de�nition thus far 
ould be 
alled`radiation-based apparent simultaneity,' but the idea of simultaneity is leftunaltered.The ninth se
tion introdu
es a train passing by at the time of the light-ning strokes. The train is long enough to extend beyond both impa
t points.Einstein then poses the question whether the lightning strokes that wereper
eived as simultaneous by the observer on the railway embankment willalso be per
eived as simultaneous by the observer on the train, if the samede�nition of simultaneity is now applied to the referen
e frame of the train.The midway point on the embankment 
orresponds to a midway point, M ′on the train at the instant of impa
t (as judged from the embankment). Theobserver on the train, then, would 
onsider the lightning strokes simultane-ous by the proposed de�nition if the �ashes meet at his position. �Now inreality (
onsidered with referen
e to the railway embankment) he is hasten-ing towards the beam of light 
oming from B, whilst he is riding on aheadof the beam of light 
oming from A. Hen
e the observer will see the beam oflight emitted from B earlier than he will see that emitted from A. Observerswho take the railway train as their referen
e-body must therefore 
ome tothe 
on
lusion that the lightning �ash B took pla
e earlier than the light-16



ning �ash A.� This last quoted passage deserves utmost s
rutiny, for in itlies the key to understanding Einstein's justi�
ation for giving up the pri-mary referen
e frame of a propagation medium, and it also reveals the �awin Einstein's reasoning, the logi
al 
onsequen
es of whi
h are so 
onvolutedas to easily es
ape dete
tion, not least be
ause they are �lled with subtle
ontradi
tions, leading one to assume they are one's own misinterpretations,so one will unravel these 
onsequen
es very slowly, requesting the reader tolikewise slow the pa
e of attention, the better to fo
us on the passage andlet the s
enario develop in imagination. Note, then, that Einstein makes areferen
e to the embankment in des
ribing the experien
e of the observer onthe train. This is in violation of the intended re
on
iliation of the prin
ipleof relatitivity and radiation isotropy, whi
h must ne
essarily 
on
lude thatradiation isotropy would be as mu
h reality on the train as on the embank-ment, entailing that the observer on the train would not expe
t to see �thebeam of light emitted from B earlier than he will see that emitted from A.�This �in reality� referen
e, with its unremarkable parentheti
 
lari�
ation ofwhi
h `reality' that is, 
onstitutes Einstein's stepping stone; he only tou
hesit ever so lightly, but it is su�
ient to proje
t a reality of experien
e withinthe referen
e frame of the train based upon the experien
es from the referen
eframe of the embankment.With the embankment stationary in the propagation medium, this pro-je
tion is entirely valid and real, but without a medium, without prima
yof any inertial frame, the proje
tion is in error be
ause there would then beno referen
e frame (other than the observer's own) with any spe
ial 
laim todes
ribe the radiation propagation whi
h that observer will experien
e. Themathemati
al transformations that Einstein aims at introdu
ing were origi-nally devised for translating inertial motion to and from the primary referen
eframe of the aether, here predi
ting real time dilation and length 
ontra
tionfor aether-relative motion. Einstein snat
hed the transformations, abandonedthe aether�but still had one foot stu
k in the primary frame of referen
e,the `reality,' without whi
h time dilation and length 
ontra
tion 
annot bepredi
tions of real e�e
ts. Of 
ourse, the planet surfa
e is habitually a quitenatural primary referen
e frame, be
ause most things in lo
al experien
e areonly 
onsidered in motion when they move relative to the ground, so the �inreality� referen
e to the embankment does not stand out as it ought to do.Later, one will develop the thought experiment in free spa
e, where an �inreality� referen
e is not readily a

epted. Note as well that referen
e framesare essentially abstra
t superimpositions on reality; although usually asso
i-ated with a physi
al obje
t, this obje
t need not en
lose anything, it 
an bea miniature 
amera in spa
e�or nothing at all, just abstra
t inertial frames,that may well move through ea
h other.At this point, then, the prin
iple of relativity and radiation isotropy arenot re
on
iled, but the reasoning (as it stands at this point) has establishedthe pra
ti
e of as
ribing radiation propagation experien
ed in one inertialframe to the expe
ted reality in another, spe
i�
ally using the motion of the17



train relative to radiation isotropy experien
ed on the embankment to inferanisotropy (non-isotropy) of radiation as expe
ted experien
e on the train. To
larify the s
enario, one might expli
itly add mirrors to re�e
t the lightning�ashes inside the train 
ar, removing any doubt that they propagate in theinertial frame of the train a

ording to the observer there, but this is (orshould be) understood in the thought experiment. Again, with gravitationspa
e as propagation medium, Einstein's line of reasoning is 
orre
t, be
ausethe embankment really represents the primary referen
e frame for des
ribingradiation propagation, stationary as it is relative to the planet, so 
ombiningthe radiation isotropy experien
ed here with the relative motion of the train
orre
tly predi
ts the anisotropy of radiation experien
ed by the observer onthe train. But absent a medium of propagation, Einstein's stepping stone isnot available.There may be some physi
ist readers used to Spe
ial Relativity who havenot honored the request about resting attention upon this passage, knowing,as they do, that anisotropy of radiation on the train is not at all Einstein's
on
lusion, perhaps admitting some obs
urity in formulation, but impatientto get on with the proper 
on
lusions, maybe even wondering if one has a
-tually stopped one's understanding at this point. Indeed, at the end of theeleventh se
tion, after appli
ation of the mathemati
al transformations, Ein-stein arrives at the result that the light does propagate at the same, 
onstantradiation speed in the inertial frame of the train as in the referen
e frameof the embankment, and that 
on
lusion is a proper re
on
iliation of radi-ation isotropy and the prin
iple of relativity, 
orre
tly honoring both. Theaforementioned reader, then, will heave a sigh of relief, having not, after all,wasted attention on a 
omplete upstart's pretentious pride in relatively shal-low understanding getting stu
k on a minor obsta
le and thus missing thewhole point of the exer
ise. The mistake is thinking, with Einstein, that thetransformations are ne
essary to arrive at this 
on
lusion, be
ause it followsdire
tly from the hypotheses of radiation isotropy and the prin
iple of rela-tively: If one may prevail upon the reader to re
all Einstein's proposed test ofsimultaneity, that an observer positioned equidistant from two light sour
eswill experien
e simultaneity of light �ashes if they meet at the observer'sposition, it is now 
lear that this test is satis�ed both on the embankmentand on the train (e.g. regarding the lightning strokes of the thought exper-iment). But Einstein required the observers to disagree, in order to makehis point about relativity of simultaneity; re
ognizing the same physi
al laws(e.g. radiation isotropy and the prin
iple of relativity), and nonetheless 
on-
luding that simultaneity depends on inertial referen
e frame would be anargument for temporal relativity (if it did not 
on�ne itself to the behaviourof radiation), but that argument required the stepping stone of a primaryframe of referen
e. As this relativity of simultaneity disappears on
e radi-ation isotropy is `restored' on the train (where it ought to have been allalong, as working hypothesis of the thought experiment), it means that theexperiment 
an make no 
laim to demonstrate temporal relativity (not even18




on�ned to radiation behaviour), nor provide any justi�
ation for introdu
ingthe transformations.The `slight in
onsisten
y' (the stepping stone) in Einstein's thought ex-periment has not entirely eluded later physi
ists, who have made versionsof the thought experiment whi
h 
onsistently honors both radiation isotropyand the prin
iple of relativity, thus `�xing the slight �aw,' while retainingEinstein's 
on
lusions. What su
h versions state is, in the 
ontext of thetrain-and-embankment s
enario, that it appears to the observer on the em-bankment that the observer on the train is moving relative to the lightning�ashes, making them meet (as it seems) behind the midpoint of the train,although su
h would not be the experien
e in the referen
e frame of the train;and vi
e versa, it would appear to the observer on the train that the observeron the embankment is moving relative to the lightning �ashes, thus not ex-perien
ing them as simultaneous if he were to experien
e the same radiationpropagation as the observer on the train. But now the thought experimentonly has to do with hypotheti
al appearan
es; Einstein's stepping stone isneeded to make an argument about temporal relativity, and to justify as-
ribing appearan
es in one inertial frame to the reality of another. The latterpra
ti
e was retained, although now in dire
t violation of the prin
iple ofrelativity, leaving it ever an unresolved mystery what motion is 
onsideredrelative to. Maybe this is why Einstein said �Sin
e the mathemati
ians haveinvaded the theory of relativity, I do not understand it myself anymore.�As shall be thoroughly developed in this treatment, the prin
iple of rel-ativity is not valid, due to the physi
al reality of the propagation medium,whi
h physi
al reality is dete
table even without des
ribing radiation be-haviour or gravitation; nor is there radiation isotropy even within the mediumbe
ause of the density variations of gravitation spa
e we know as gravita-tional strength. Hen
e, the two observers would not be in agreement a

ord-ing to Einstein's test of simultaneity; the observer moving relative to themedium will a
tually meet light from ahead before�and with more relativevelo
ity�than light from the rear (if the rear �ash is even able to 
at
h up),thus experien
ing the former light �ash to have higher energy than the lat-ter, in very straight-forward interpretation of relative motion that everyone
an follow without getting lost in mathemati
al abstra
tions; interpretation
onsidered obvious to the fathers of physi
s before Einstein, apart from thedynami
 �ux of medium density revealed when a
knowledged as identi
al tothe phenomenon of gravitational strength.As regards the arbitrariness of test of simultaneity, one will rea
h di�er-ent 
on
lusions from di�erent tests. Using the alternate test of measuringsound from pebble impa
ts, the result will be that the two observers willagree on simultaneity, be
ause air, the medium of sound propagation here,is 
arried 
ompletely in a 
losed train 
ar, hen
e the observer on the trainwould experien
e the sounds to meet at his position, just like the observeron the embankment would experien
e the sounds to meet at his position,but the observers would, of 
ourse, no longer be opposite ea
h other when19



this o

urred. The aforementioned `
orre
ted' versions of Einstein's thoughtexperiment would do just as well with this test, stating that the observer onthe embankment would experien
e the train to move relative to the sound,while this is not true inside the train, and vi
e versa�of 
ourse, no one 
on-siders this an indi
ation of temporal relativity. Tweaking this alternate testby removing walls and roof of the 
ar, leaving only a metal frame for thepebbles to hit, the two observers will no longer agree on simultaneity by thesound test, be
ause the air is no longer 
arried by the open 
ar. The result ofusing 
urrent in the metal frame for the test of simultaneity would approa
hthe 
losed-
ar sound test, to the extent that 
urrent is 
arried 
ompletely bythe metal frame.Examination of time dilation and length 
ontra
tionThe transformation formulas that Einstein sought to utilize require not onlylo
al time, but also length 
ontra
tion of obje
ts in motion. In the tenthse
tion Einstein suggests that the length of the train as measured on thetrain itself, may not be equal to the length of the train as measured fromthe embankment while it passes by. However, the se
tion does not attemptto demonstrate length 
ontra
tion, but the suggestion that the two mea-surements may di�er is rather a prefa
e to introdu
ing the transformations,whi
h is done in the eleventh se
tion. The 
onsequen
e of the formulas isthat moving inertial frames experien
e time dilation and length 
ontra
tion,that is, time goes more slowly and matter is 
ompressed in the dire
tion ofmotion, not as measured within the inertial frame, but as measured fromthe referen
e frame it passes through, e.g. the embankment. But when thee�e
ts are only proposed to exist from the perspe
tive of an external frameof referen
e, when no inertial frame is 
onsidered more primary than others,they 
an be no more than apparent e�e
ts�the origin of whi
h error hasbeen 
losely tra
ed above.After the eleventh se
tion saw the transformations introdu
ed, the twelfthse
tion goes on to des
ribe how the transformations entail time dilation andlength 
ontra
tion. It is also pointed out that, as a mathemati
al 
onsequen
eof the formulas, radiation speed 
annot be attained, be
ause that wouldinvolve division by zero, and even higher speeds would 
ause some of thetransformations to give the result of going ba
k in time�ex
ept the invalidityof division by zero pre
ludes the possibility of passing radiation speed inthe �rst pla
e. But what is speed measured relative to? Any su
h frameof referen
e is ne
essarily arbitrary, sin
e the theory 
laims any frame ofreferen
e to be equally valid. This problem was pointed out in the famousTwin Paradox:
20



Validation of the Twin ParadoxOne twin remains on Earth, while the other sets out to explore the Universein a spa
eship. If time goes more slowly in the inertial referen
e frame that isin motion, the travelling twin will age more slowly, and, returning, will thusbe younger than the twin who remained on Earth. Ex
ept, to the travellingtwin it is the Earth that is in relative motion, so whi
h twin is it, exa
tly,who will experien
e the time dilation of motion? The arguments out of thetwin paradox, though generally a

epted, were rather ad ho
; the twin trav-elling in the spa
eship is the one experien
ing the a

eleration ne
essary toattain a speed 
lose enough to radiation speed that the time dilation of thetransformation 
an be
ome appre
iable, then the de
eleration followed bya

eleration in the opposite dire
tion to return to Earth, and �nally de
el-eration to slow down before landing. Note that, around the journey's turnfrom outbound to homebound, the travelling twin �rst de
elerates to 
ometo a stop relative to Earth, then a

elerates to go in the opposite dire
tion. Ifthe travel speed both ways is nine tenths of radiation speed, then the returnspeed is eighteen tenths of radiation speed relative to the inertial frame ofthe travelling twin just before 
ommen
ing de
eleration. Aside from this, thearguments of a

eleration to indi
ate whi
h frame is the one in motion mightsuggest that the time dilation would somehow be proportional to the expe-rien
ed a

eleration, but the time dilation e�e
t was introdu
ed for movinginertial frames (spe
i�
ally not a

elerated), and besides, the a

elerationpro
esses undergone by the travelling twin are �nite, saying nothing abouthow long time the traveller spends at non-a

elerated 
ruise speed in between.Further, as Einstein points out in General Relativity, a

elerated motion isequivalent to gravitational a

eleration, so the spa
e traveller may a
tuallyexperien
e a smaller sum of a

eleration over time than the twin remainingunder the in�uen
e of Earth's 
onstant gravitational a

eleration.The Symmetri
al Triplet Paradox variationAnyway, this rea
hing for assymmetry to explain away the paradox is eas-ily 
ir
umvented by tweaking the s
enario slightly, su
h that there are nowtriplets, two of whom make symmetri
al journeys in dire
tly opposite dire
-tions, leaving the third at home. If the resolution of the twin paradox is tobe 
onsidered valid, then ea
h traveler must be younger, upon their return,than the sibling who stayed home, but that would make the travelers thesame age, even though they had been moving relative to ea
h other, awayfrom ea
h other during the outbound inertial motion, toward ea
h other onthe homebound part of the journey, both of whi
h qualify ea
h traveler fortime dilation from the perspe
tive of the other in Spe
ial Relativity. Not onlythat, but their age di�eren
e should be greater than that of ea
h relative tothe non-traveling sibling, due to the greater relative speed of the travelers.Further, Spe
ial Relativity would have to insist that Earth is an intermedi-21



ate referen
e for determining the relative velo
ity of the travelers, be
ause ifthat velo
ity is de�ned dire
tly between them, and ea
h go at nine tenths ofradiation speed, their relative velo
ity would be eighteen tenths of radiationspeed. Relativisti
 addition of velo
ities (see below) remedies that, but it isun
lear why Earth must be 
onsidered an intermediate referen
e. But then,when a spa
eship is lightyears away from Earth, what physi
al signi�
an
e
ould it have to remain the referen
e frame relative to whi
h radiation speed
annot be ex
eeded?The Symmetri
al Twin Paradox variationThe pra
ti
e of as
ribing di�erent physi
al 
onditions to inertial motion,when assuming the validity of the prin
iple of relativity, is an inherent 
on-tradi
tion, whi
h is why it has spawned su
h a wealth of paradoxes. To makea very simple paradox, all irrelevant fa
tors should be removed, so let twinsstart in ea
h their spa
eship, ba
k to ba
k, in empty spa
e, about to travel inopposite dire
tions. Before they begin, when they are still stationary relativeto ea
h other, the prin
iple of relativity states that it is meaningless to askwhether they are both in motion (together), unless providing the perspe
tiveof another frame of referen
e from whi
h to evaluate the question. Now theya

elerate to, say, three quarters of radiation speed. Why would their rela-tive speed not then be half again as fast as radiation speed, thus ex
eedingradiation speed? And sin
e, a

ording to Spe
ial Relativity, inertial motionentails time dilation, whi
h twin will be younger than the other when theyrendezvous? Note that if their symmetri
al journeys des
ribe re
tangularshapes, they should only be
ome younger than ea
h other when not travel-ling parallel to ea
h other. The lure to the s
ientist is, that�on
e you de
idewho be
omes younger than who�Spe
ial Relativity allows you to 
al
ulateexa
tly how mu
h younger!Radiation speed barrier and universal expansionA

ording to the later Big Birth theory and expansion of the Universe, itis re
ognized that the Earth-relative motion of very distant stars ex
eedradiation speed. It does not mean that radiation from su
h stars will neverrea
h Earth, be
ause as the radiation travels towards Earth it will graduallyenter spa
e expanding away from Earth at less than radiation speed, meaningalso that it will gradually move away from the star emitting it at more thanradiation speed.22 But if a bullet was shot away from the star at radiationspeed (or an insigni�
ant fra
tion less) it would never rea
h Earth, but wouldexperien
e the stars to �y past at gradually slowing speeds, until rea
hinga region of spa
e in whi
h it is more or less stationary relative to the lo
al22The wavelength of the radiation will gradually lengthen due to the expansion, though,thus `exhausting' the energy of the starlight, so light emitted by the star will be far belowthe visible range on
e it arrives. 22



gravitation spa
e. Due to 
ontinued expansion, the now stationary bulletwill then, gradually, re
ede both from Earth and the star from whi
h itoriginated. By the same reasoning, a spa
eship might leave Earth, a

elerateto half the speed of radiation, Earth-relative speed, then pro
eed at 
onstantvelo
ity and eventually rea
h a region of gravitation spa
e relative to whi
hit is stationary, where it may wait for universal expansion to in
rease itsEarth-relative speed to more than radiation speed. It is argued that thisrelative speed ex
eeding radiation speed is not in disagreement with Spe
ialRelativity, but the arguments are far too mathemati
ally sophisti
ated forthis one to follow�and unne
essary, if one does not wish to defend Spe
ialRelativity.Examination of relativisti
 addition of velo
itiesThe thirteenth se
tion pro
eeds with addition of velo
ities. In 
lassi
al me-
hani
s the result would be the simple sum,23 as was des
ribed in the sixthse
tion. Physi
al justi�
ation for applying the transformations�that makethe result less than the simple sum, though only noti
eably so for speedssigni�
ant as 
ompared to radiation speed�is sought in the observable phe-nomenon that radiation is partially dragged by a moving medium,24 su
has liquid in a tube. �In a

ordan
e with the prin
iple of relativity we shall
ertainly have to take for granted that the propagation of light always takespla
e with the same velo
ity w with respe
t to the liquid, whether the latter isin motion with referen
e to other bodies or not. The velo
ity of light relativeto the liquid and the velo
ity of the latter relative to the tube are thus known,and we require the velo
ity of light relative to the tube.� Simple addition ofvelo
ities (the velo
ity of radiation in the liquid plus the velo
ity of liquidrelative to the tube) will not give the 
orre
t, measurable result of the ra-diation's velo
ity relative to the tube. There happens to be, Einstein states,a quite 
lose quantitative 
orresponden
e between the 
al
ulated results ob-tained by applying the transformations and measured results. However, itis also observable that radiation of di�erent wavelengths (light of di�erent
olors) is dragged di�erently by the same medium, making 
olors at one endof the spe
trum go faster than those at the other end of the spe
trum, so the
lose 
orresponden
e stated by Einstein must be as 
ompared to measure-ments with radiation of just the right wavelength, or with the liquid �owingat just the right speed. There is no wavelength di�erentiation in Spe
ial Rel-ativity, so rather than the radiation propagating a

ording to the referen
eframe of the liquid, it is ne
essary that the moving liquid partially drags theradiation.23Assuming motion to be in the same dire
tion.24It must be noted here that photons propagate somewhat slower through most matterthan through `empty' spa
e; its speed is very slightly redu
ed through air, and rathermore signi�
antly redu
ed through water, even more through glass and more yet throughdiamond. 23



Paradox of Con
erted Inertial FramesIt was not the intent of the se
tion to derive a modi�ed way of adding ve-lo
ities, though, only an attempt to justify the use of the already adoptedtransformations and the way of adding velo
ities pres
ribed by them, whi
his what serves to validate the possibility of a single ray of light being experi-en
ed to have the same speed by multiple observers travelling with di�erentvelo
ity along the dire
tion of the light ray's propagation. Imagine a dozenspa
eships of identi
al built �own into di�erent lo
ations in spa
e along thesame, straight line. To make it obvious that no medium of propagation is
arried, the spa
eships are merely platforms, and at ea
h end of ea
h plat-form is a devi
e for registering light passing through it. The `platforms' arenow a

elerated towards ea
h other in su
h a way that they will all passea
h other at the same lo
ation, moving at various signi�
ant fra
tions ofradiation speed. It is arranged that a wide ray of light rea
hes them all atthe exa
t time when they are all aligned beside ea
h other. Spe
ial Relativitynow states that they will all measure the same speed of the light ray, withthe measuring devi
es at either end of ea
h platform. On ea
h platform theobserver then proje
ts how long it will take for the light to rea
h a 
ertainplanet, the distan
e to whi
h is known to all observers. Ea
h observer, mea-suring the same radiation speed a
ross the platform, 
ounting also on thelight to propagate away from the platform at that speed, would proje
t thatthe light ray will rea
h the planet at radiation speed faster than the plat-form is approa
hing the planet, thus arriving at di�erent results.25 There is,of 
ourse, only one 
orre
t proje
tion, as 
an be testi�ed by an observer onthe planet in question. Spe
ial Relativity might like to employ its adjustedaddition of velo
ities, but there is no room for it from the point of view ofthe observers on ea
h platform, be
ause the platforms are not 
ontra
ted inlength in their own frame. The transformations would, however, work outni
ely from the point of view of the observer on the planet.The Meteor ParadoxImagine another s
enario where two meteors moving in the same dire
tionpass Earth at the same time, one at a third of radiation speed, the other attwo thirds of radiation speed, both shooting a harpoon into the planet, theslower meteor also shooting a harpoon into the faster meteor. Unbreakablewire is atta
hed to the harpoons, and is unreeled without fri
tion from plen-tiful supplies. Intuitively (and in a

ord with 
lassi
al me
hani
s) one wouldassume that wire from the dire
t 
onne
tion between Earth and the fastermeteor would unreel at two thirds of radiation speed, while wire would unreelfrom the slower meteor at one third of radiation speed in both dire
tions. Spe-
ial Relativity says otherwise. If the faster meteor moves at a 
ertain speed25The platforms moving to re
ede from the planet 
ount their planet-relative speed asa negative approa
h in this 
al
ulation. 24



away from the slower meteor, and the slower meteor moves at a 
ertain speedaway from Earth, then the faster meteor will move away from Earth at lessthan the sum of the two speeds. If the slower meteor passes Earth at onethird of radiation speed, and the faster meteor passes the slower one at onethird of radiation speed, still passing Earth at the same time, then, a

ord-ing to Spe
ial Relativity, this is a 
ompletely di�erent s
enario, in whi
h thefaster meteor will move away from Earth at three �fths of radiation speedrather than two thirds, that is, less wire is unreeled from the faster meteor's
onne
tion to Earth than the sum of wire unreeled from the slower meteor.ReviewThe fourteenth se
tion states that natural laws should hen
eforth be 
on-sidered 
ovariant under the relativisti
 transformations, rather than underthe 
lassi
al transformations, as hitherto a

epted. The new way of addingvelo
ities, as treated above, is an example of this.The �fteenth se
tion expli
itly a
knowledges that Spe
ial Relativity isbased upon �ndings in the area of ele
tromagnetism, the laws of whi
h areun
hanged by Spe
ial Relativity. However, the laws of ele
tromagnetism aremost de�nitely 
ompatible with a medium of propagation as well, sin
e su
ha medium was assumed by the s
ientists deriving and formulating the laws.As gravitation spa
e is at rest relative to Earth that is the lo
al 
ause of it,apparatus (su
h as that designed to dete
t aether wind) stationary on Earthwill naturally give eviden
e to the notion of isotropy. But if the apparatus isin horizontal motion through Earth's gravitation spa
e, or put on a spa
eshipgoing away from Earth's lo
al gravitational dominan
e and into that of theSun, then gravitation spa
e will be revealed as medium, as the rest frame ofthe apparatus (the vehi
le) will then be of insu�
ient mass to 
onstitute alo
al `override' of the surrounding gravitational �eld.The se
tion also introdu
es the famous mass-energy equivalen
e, E =

mc2, whi
h is most widely known for non-moving mass; if the mass is in mo-tion, it has more energy. But if motion is only a matter of whi
h arbitraryframe of referen
e one 
hooses to observe from, then neither mass nor energywould be of any de�nite amount. With gravitation spa
e as medium of prop-agation, there is a de�nite frame of referen
e relative to whi
h a mass maybe in motion, and radiation from it would then, upon entering the medium,have its wavelength de
reased, thus in
reasing the energy of the radiation rel-ative to the energy the same radiation would have had had the mass beenstationary in the medium. This is an average e�e
t; if radiation is emittedopposite the dire
tion of the movement of the mass, its wavelength in
reasesas it enters the medium, thus making its energy less than the energy the sameradiation would have had had the mass been stationary in the medium, butas radiation o

urs equally in all dire
tions, it will, on average, gain energyupon entering the medium proportional to the medium-relative speed of themass. It is 
ertainly true that a meteor will hit a spa
eship harder if it �ies25



head-on into it at great speed than if it just boun
es it gently in a do
kingmaneuver, but there is no reason to as
ribe the energy of relative motion tothe meteor rather than the spa
eship if there is no medium.Finally, the se
tion states that all ele
tromagneti
 propagation, as wellas propagation of gravitational �elds, o

ur at radiation speed. If one merelyadds relative to the medium the prin
iple is inta
t.Predi
tions and interpretationsThe sixteenth se
tion notes Spe
ial Relativity's 
ompatibility with stellaraberration, whi
h is a natural 
onsequen
e of there being no medium ofpropagation.26 But the medium of gravitation spa
e is also fully 
ompatiblewith stellar aberration, the explanation of whi
h was promised earlier. Themedium of gravitation spa
e is non-homogenous, having greater density 
loserto the masses 
ausing the gravitation. If ideal spa
e has a �xed medium den-sity, then there will be in
reasingly more than one ideal spa
e unit worth ofmedium pa
ked into one ideal spa
e volume (as superimposed on real spa
e)as gravitation spa
e density in
reases. Radiation traverses one ideal spa
eunit length of ideal spa
e medium density per �xed time interval, so whenthe medium density in
reases, radiation traverses less than one ideal spa
eunit length (as superimposed on real spa
e) per �xed time interval. Addi-tionally, radiation travels by the qui
kest path, as demonstrated in quantumele
trodynami
s.27 Mirages are observable examples of light following thequi
kest path (through warmer air, lower atmospheri
 pressure and less hu-midity) rather than the shortest path. And �nally, Earth's gravitational �eldis propagated at radiation speed throughout the Solar System's gravitationspa
e. It follows that the qui
kest path must enter Earth's lo
al gravitationdensity a little ahead of Earth's motion around the Sun, in order to lessenthe distan
e that must be traversed through in
reased medium density. Thestellar aberration e�e
t would be more pronoun
ed if Earth had more mass.It is somewhat analogous to the more visible e�e
t of �sh seemingly beingfarther away than they really are,28 ex
ept variations in density of the sub-stan
eless gravitation spa
e has the same e�e
t on all wavelengths, whereassubstan
es (air, water, glass et
.) has a prismati
 e�e
t on in
oming light,slowing di�erent wavelengths to di�erent degrees,29 
ausing a separation of
olors. Also, the light moves slower through air than spa
e, 
ontributing to26As des
ribed earlier, it would then be exa
tly equivalent to straight-falling rain ap-pearing to fall slanted to someone running through it.27Rather, radiation travels by all paths, but most of it travels by the qui
kest path, andthe alternative paths are symmetri
al around the qui
kest path and 
an
el out, leavingonly the qui
kest path as apparent position of the sour
e.28When the �sh are some distan
e below the water's surfa
e, and they are observed fromsome distan
e above the water's surfa
e.29Just like substan
es drag di�erent wavelengths to di�erent degrees, as mentioned inthe 
ontext of radiation being dragged by liquid �owing through a tube.26



in
rease the stellar aberration, in
luding a slight prismati
 e�e
t.30Spe
ial Relativity does a

ount for the e�e
t of radiation 
hanging appar-ent wavelength when one moves relative to it, although this is not mentionedin Einstein's popular exposition. It is not ne
essary to develop here; it is, of
ourse, 
onsistent with experien
e, but it is mu
h more simply explained in amedium, as has already been done. Earth's motion relative to stars 
hangestheir 
olor by this e�e
t.The remainder of the se
tion deals with the earlier aether notions, al-though skipping the version with 
ompletely dragged aether, but this has allbeen in
luded in the introdu
tion to this treatment.Examination of four-dimensional spa
e-timeThe meaning of relativity has been widely misunderstood.Philosophers play with the word, like a 
hild with a doll.Relativity, as I see it, merely denotes that 
ertain physi
al and me
hani
alfa
ts, whi
h have been regarded as positive and permanent, are relative withregard to 
ertain other fa
ts in the sphere of physi
s and me
hani
s.It does not mean that everything in life is relative31 and that we have theright to turn the whole world mis
hievously topsy-turvy.�Albert Einstein, 1929As Spe
ial Relativity 
onsiders time intervals meaningless without also men-tioning the frame of referen
e, it is a natural fourth 
omponent of spa
e30The prismati
 e�e
t of the atmosphere is visible as variation in the 
olor of the skyon a 
lear day, the sky being more blue farther from the Sun, sin
e blue light is the visibleradiation that is most a�e
ted by the prismati
 e�e
t (its wavelength is smaller than thatof other light, and it is `bent' more sharply upon entering the atmosphere). The prismati
e�e
t is mu
h more pronoun
ed through water, as 
an be seen in a rainbow, whi
h o�ersan exquisite wavelength spe
trum of light. Of 
ourse, the e�e
t upon light from a single,distant star is quite small, as it is but a pinpri
k on the huge atmospheri
 prism.31But most things in life are relative to our perspe
tive (point of view), the 
hange ofwhi
h may alter our very lives and estimation thereof. Relativity is the prin
iple of 
ogni-tion that we are 
on�ned to perspe
tives out of an in�nite potential, the a
knowledgementof whi
h inspires agility therein. It may well be argued that 
ognition is a dimension inaddition to time and the three spatial dimensions, when 
onsidering that a potentiallyin�nite variation of interpretations is possible for ea
h event, just like ea
h lo
ation has atemporal 
ontinuity, ea
h spa
e an in�nity of planes, ea
h plane an in�nity of lines andea
h line an ini�nity of points.Somehow it 
ame about that all relativity notions were 
onsidered dubiously inspiredfrom Einstein's Relativity Theory, although even physi
s' own prin
iple of relativity is farolder. The 
ognitive relativity prin
iple, that per
eption depends upon perspe
tive (in-
luding psy
hologi
al and so
ial ba
kground, mood, et
.) has been explored for thousandsof years, not least by poets who must ne
essarily shift their own perspe
tive to bringtheir 
hara
ters to life. This 
ognitive relativity is just not 
ommonly appre
iated in anysigni�
ant depth. Commonly, one equates one's own notions of reality with the reality.Argumentation is futile unless minds are humble and open to other ways of thinking, andto a
hieve this openness one must �rst defeat one's ego.27



indi
ations, and never an independent or absolute indi
ation. Like Spe
ialRelativity's version of temporal relativity is unique, so, too, its version offour-dimensional spa
e.The more intuitive version of temporal relativity was outlined earlier inthis treatment; it has to do simply with translation between time lines, and,in the 
urrent 
ontext, espe
ially to and from 
ontaining gravitation spa
esystems, Earth, the Solar System, the Milky Way et
.The more intuitive version of four-dimensional spa
e deals simply withthe time line of every lo
ation; the history of the lo
ation. In this version,indi
ations of an event must also in
lude both spa
e 
oordinates (relativeto a lo
al referen
e frame or universal ideal spa
e 
oordinates) and a timeindi
ation (relative to a known time line, possibly the time line of the Uni-verse), but a time interval is the same everywhere, as it 
an be translatedinto universal time. Of 
ourse, the universal time line is foremost a possibil-ity ; the very large numbers would be very 
umbersome to handle in dailyuse, as would any 
alendar remaining in use for billions of years. And uni-versal, ideal spa
e 
oordinates are also foremost a possibility, due to the veryrapid motion, swirls within swirls within swirls, of gravitation spa
e throughthe universal ideal 
oordinate system. But relative ideal spa
e distan
es arerequired for trigonometry to work; trigonometri
al 
al
ulations are only asgood as ideal spa
e distan
es 
an be approximated.Spa
e and time are not absolutely inseparable in physi
al existen
e, butmotion makes them so. In the outer darkness, farther away from the 
enterof the Universe than radiation speed times the age of the Universe (whatmay be 
alled the expanding radiationsphere), time has no meaning, as thereis no 
hange, nothing visible, unless it 
an be brought out there�not untilthe radiationsphere arrives. To an entity brought out there, it would likelyrather seem that spa
e had no meaning, be
ause 
ognitive a
tivity wouldgive a measure of time. Even if spa
e and time were absolutely inseparablein physi
al existen
e, it does not entail equivalen
e of all four spa
e-time 
oor-dinates to enable four-dimensional transformations of spa
e-time di�eren
es,in whi
h transformations temporal di�eren
e may be 
onverted, in part, tospatial di�eren
e and vi
e versa, as is the 
ase with the transformations em-ployed by Spe
ial Relativity. Shape and matter�shape and energy, to bemore pre
ise�might also be 
onsidered physi
ally inseparable, but that doesnot mean that shape 
an be 
onverted to energy and vi
e versa; the shapeof a football has no momentum. Everything in existen
e has multiple ideasapplying to it, but even though they may be inextri
ably joined in that ex-isten
e, it does not join the ideas in an inseparable 
ompound of internalequivalen
e, but the 
ompound idea may well be 
onsidered a new idea.That spa
e is 
onsidered three-dimensional is rooted in the te
hni
alitythat lo
ations in spa
e are traditionally indi
ated by three 
oordinates, butthe axes of the employed 
oordinate system are entirely arbitrary�any threenon-parallel lines will do as basis for spatial indi
ations. That is, we 
an speakof three non-unique dimensions when dealing with spa
e. If we 
all time one28



dimension, then we should also 
all spa
e one dimension. Spa
e does notin
lude the prin
iple of dynami
s, and time does not in
lude the prin
iple ofextent.This almost 
on
ludes the treatment of Spe
ial Relativity. Hopefully therefutations were 
lear, without detra
ting from Einstein's a
ute, philosoph-i
al di�erentiation of various notions of truth.32 Of 
ourse, nothing 
oulddetra
t from the immensely important physi
al 
lari�
ation revealed by themass-energy equivalen
e, all 
on
eived by his mid-twenties, along with otherground-breaking dis
overies. The mental a
robati
s of Spe
ial Relativity em-bedded its logi
al �aws as well as any paradox might, making it extremely
hallenging and interesting to solve, and all the other physi
s that had tobe digested for this purpose turned out treasure troves of insights into thedynami
s all around us, 
ontributing to making the investigation worthwhile.General RelativityI was sitting in a 
hair in the patent o�
e at Bern when all of sudden athought o

urred to me: If a person falls freely he will not feel his ownweight. I was startled. This simple thought made a deep impression on me.It impelled me toward a theory of gravitation.�Albert Einstein, 1922, re
alling event in 1907The theory of General Relativity was published ten years after Spe
ial Rel-ativity. The popular exposition is an exposition of both theories (with 
on-tinued se
tion numbering).The eighteenth se
tion is mostly a short reiteration of Spe
ial Relativity,followed by an introdu
tion to the aim of General Relativity, whi
h is toin
lude all sorts of motion (in
luding a

elerated motion and rotation), in a
ommon relativity prin
iple, rather than just inertial motion to whi
h Spe-
ial Relativity 
on�ned itself. A primary fo
us in General Relativity is thephenomenon of gravitation, whi
h is given brilliant treatment from variousperspe
tives.The nineteenth se
tion asserts the physi
al reality of �elds, as in ele
tro-magneti
 and gravitational �elds, as opposed to a
tion at a distan
e; therea
tually is something between the Earth and the Moon, and between a mag-net and a pie
e of iron, 
ausing the attra
tion. These real �elds exist as mu
hin `empty' spa
e as in Earth's atmosphere. If there were no medium, thenthere would have to be something travelling through spa
e to 
onstitute the�eld. With a medium there is also the possibility of e�e
ts 
onstituting �elds,as is the 
ase with the density variations of gravitation spa
e (mediumlessinterpretation of gravitation has hypothesized `gravitons' to 
ommuni
atethe attra
tion, like photons are supposed to 
ommuni
ate the attra
tion and32More on Einstein's per
eptions of truth in the 
hapter `On Evolution of S
ien
e.'29



repulsion of 
harges, in spite of the la
k of energy loss whi
h su
h 
ontinual,unidire
tional emission would seem to entail).The �rst extraordinary insight into gravitation, that inertial mass equalsgravitational mass, is explained in the twentieth se
tion: Someone subje
tedto a 
onstant a

eleration through spa
e might be forgiven for assumingthe presen
e of a gravitational �eld instead of motion at in
reasing velo
ity.Might all gravitation then only be an apparent e�e
t, what is often 
alled apseudo for
e? Einstein states that it is impossible to 
hoose a frame of refer-en
e that makes Earth's gravitational �eld disappear in its entirety. Yet onemight obje
t that in orbit around Earth no a

eleration is experien
ed, atleast not if one is unable to determine that one is des
ribing an orbit ratherthan standing still or moving in a straight line. Further, in the medium ofgravitation spa
e, inertial motion is motion relative to the medium, measur-able as radiation anisotropy, and a

eleration alters medium-relative velo
ity,whereas gravitation is in
reased medium density toward the mass, and onedoes not move relative to the medium when subje
t to gravitational a

eler-ation at a �xed lo
ation on the planet surfa
e, so given the ability to measureradiation anisotropy, there is a de�nite di�eren
e between a

elerated motionand gravitational a

eleration.The twenty�rst se
tion restates the requirement of a general relativitytheory, that it 
an des
ribe motion even from the point of view of an observerthat is undergoing a

elerated motion.The twentyse
ond se
tion des
ribes how a ray of light will not seem togo straight to someone a

elerated past it, but that it will des
ribe a 
urve.Sin
e gravitation works just like a

elerated motion, it follows that light will
urve around massive obje
ts su
h as the Sun, if moving su�
iently 
lose pastit. But in
reased medium density has just that e�e
t, given by the qui
kestpath prin
iple of quantum ele
trodynami
s; away from the Sun the mediumdensity is lower, hen
e the path is qui
ker for radiation (whi
h goes along allpaths, but symmetri
ally about the qui
kest path, making the apparent posi-tion of the star 
oinside with the qui
kest path dire
tion). Thus, gravitationdoes not `pull' radiation the way mass is seemingly `pulled' into the gravita-tional potential (see treatment of the twentyfourth se
tion below), entailingthat a bla
k hole may not have an event horizon, 
ontrary to Einstein's theoryof gravitation�more on this in `Considerations of the Universe.' It remainsthat to masses a

elerated motion feels just like gravitational a

eleration.The predi
tion of 
urving propagation was 
on�rmed during a subsequentSolar e
lipse; stars 
lose to the Solar disk appeared to be farther out fromthe disk than their true position, as established when the Sun is elsewhere.This disproves radiation isotropy. �A 
urvature of rays of light 
an only takepla
e when the velo
ity of propagation of light varies with position.� And�the spe
ial theory of relativity 
annot 
laim an unlimited domain of valid-ity; its results hold only so long as we are able to disregard the in�uen
esof gravitational �elds [. . . ℄.� Thus Einstein proposes that Spe
ial Relativ-ity, rather than being dis
arded 
ompletely, �lives on as a limiting 
ase.� As30



gravitation is re
ognized to be an important fa
tor in�uen
ing the path ofradiation, and the thought experiment of Spe
ial Relativity took pla
e onthe surfa
e of a planet, it would have been prudent to 
reate a new versionof the thought experiment outside gravitational in�uen
es. The la
k thereofis easily remedied, though:Passing spa
eships thought experimentConsider two spa
eships passing ea
h other. They are of identi
al built andsymmetri
al lengthwise, and there is an observer in a spa
e suit on ea
hship, and a one kilometer wide gap in the hull of ea
h ship, through whi
hgaps the observers 
an see ea
h other's ship, as well as ea
h other. On
e moreassuming radiation isotropy regardless of inertial frame, the observers 
annottell whether they are going in di�erent dire
tions, or one is at rest and theother going past or vi
e versa, or if they are going in the same dire
tion, onefaster than the other. There is no lightning in spa
e, and testing by sound willnot work as sound propagation requires a medium of substan
e, but one shipmight have a lamp embedded near ea
h end of the gap, with the observerpositioned exa
tly midway between them. To avoid 
omplexities of wiringand length 
ontra
tion of same, the lamps are made to blink using a leversystem from observer to ea
h lamp, su
h that if the observer gives the leversa slight push, both lamps will blink, and, Spe
ial Relativity would 
laim, theobserver on the ship would register the blinks simultaneously. What about theobserver in the other ship? Following the train-and-embankment example, thelamps should blink when the two observers are exa
tly opposite ea
h other.The passing observer should not be farther away from the lights than theother observer, be
ause this would make the distan
e the light must travel toone observer di�erent from the distan
e it must travel to the other observer,whi
h would introdu
e an unwarranted 
omplexity. Therefore the spa
eshipspass extremely 
lose to ea
h other, and the observer on the ship with thelamps stand a little farther ba
k from the gap than the passing observer inhis identi
al ship, so they are equally distant from the straight line betweenthe lamps. Where, now, is the reason to think that the passing observer willnot experien
e simultaneity just as well as the other observer? At the momentthe ships pass, one may even question whi
h ship the lamps belong to.The notion of radiation isotropy regardless of inertial frame (due to la
kof medium) 
an now be stated more 
learly; radiation always rea
hes anobserver at radiation speed. This was what experiments (using stationaryapparatus) had demonstrated on Earth, and it was what the transforma-tions were devised to re�e
t in the referen
e frame of the medium. But uponabandoning the medium while maintaining the validity of this isotropy prin-
iple in any inertial frame, the 
onsequen
e be
ame that radiation shouldpropagate at radiation speed relative to the observer or the equipment it willeventually en
ounter, whi
h it would have to know at the outset to adjustits velo
ity a

ordingly. Further�if that is not su�
iently absurd�it would31



entail that there would be no 
onstant radiation speed, or rather, 
onstantradiation speed is absolutely de�ned relative to the observer, whi
h wouldmake all radiation in the Universe propagate observer-dependently. In otherwords, it would give individual perspe
tive absolute validity, whi
h is a 
on-tradi
tion (but a ni
e 
hallenge to let imagination play with the 
onsequentintersubje
tive perspe
tive).Rotating motionThe twentythird se
tion goes on to 
onsider rotating motion, by example of arotating disk. Here is another analogy to gravitation, namely the seeming a
-
eleration toward the edge of the disk, in
reasing as one approa
hes the edgefrom the 
enter. It is the reverse s
enario of mass-gravitation, but it woulddo ni
ely as gravity environment on a wheel-shaped spa
e station. Einsteingoes on to analyze identi
al 
lo
ks, unfortunately using Spe
ial Relativityto 
on
lude that 
lo
ks near the edge of the disk go more slowly than a
lo
k at the 
enter. This is unfortunate sin
e he had just a
knowledged thatSpe
ial Relativity does not apply in the presen
e of gravitation, and thatthe rotating disk 
reates a

eleration that is analogous to gravity. Besides, itwould be better to use something simpler than 
lo
ks for identifying tempo-ral properties. Time measurement is derived from periodi
 motion, and thedisk's rotation is just su
h a periodi
 motion, so time might be derived from
ounting passes of a star. Then there is no di�eren
e in temporal propertiesfrom one lo
ation on the disk to another.Einstein uses Spe
ial Relativity again to point out a problem in derivingthe 
orre
t value of π (the ratio of a 
ir
le's 
ir
umferen
e to its diameter),on the rotating disk, sin
e a moving measuring rod is 
ontra
ted lengthwisewhen measuring around the edge, but not 
ontra
ted measuring the radius, sothe observer would arrive at a too large value of π. As shown in the treatmentof Spe
ial Relativity, length 
ontra
tion and time dilation is unfounded evenas appearan
es, and even if there were su
h apparent e�e
ts, they 
ouldnot be as
ribed to the observed phenomenon, be
ause then the observedphenomenon itself would 
hange a

ording to the observer,33 and this is noteven legitimate within Spe
ial Relativity, as it expli
itly states that an obje
tis un
hanged within its own frame of referen
e. Even if there is an e�e
t
ausing 
ontra
tion of the measuring rod, the same e�e
t would apply equallyto the 
ir
umferen
e of the disk, so the right value of π would be derivedanyway�but if the 
ir
umferen
e is 
ontra
ted without the radius being
ontra
ted, the 
ir
umferen
e would be
ome too short to rea
h all the wayaround the disk.What the old prin
iple of relativity stated was that inertial motion isalways de�ned relative to some point of referen
e, e.g. Earth (as habitual,ever present referen
e), or a train, or the Moon et
., that the inertial motion33Whi
h would be a severe 
hallenge in 
ase of multiple observers.32



does not exist independently. A

elerated motion like rotation (apart fromthe 
enter of the disk) is di�erent in that it has a very de�nite e�e
t on theobserver moving with the frame of referen
e, namely that of indu
ing an e�e
tsimilar to gravity. It does not make rotation absolute motion, exa
tly, sin
ethe a

eleration e�e
t only exists when rotation o

urs relative to gravitationspa
e. There is no fri
tion to the motion (in free spa
e), so a big plate set torotate about some 
enter axis or other in free spa
e will retain that motioninde�nitely, unless or until some for
e interferes. It takes energy to set it inmotion, and it takes energy to stop the motion, but maintaining the motionrequires no energy. There is a stress on the material, 
ausing it to break upand �y apart if it is not strong enough to hold itself together. The same e�e
t
auses someone to slide o� the rotating disk if moving away from its 
enter.But if another disk is 
oupled to the rotating disk, their planes parallel, andset to rotate in the opposite dire
tion, it may be arranged that only one ofthe disks is rotating relative to gravitation spa
e, and the other, althoughrotating relative to the former, will not experien
e any a

eleration e�e
t orstress.A similar example 
an be 
onstrued on Earth, digging a hole in whi
h asmoothly rotating platform is mounted, with another 
ounter-rotating plat-form on top of it. The latter platform 
an be level with the ground, and,indeed, 
onne
ted to the ground, so it is obvious that no one will slide o�.Even though rotational motion was not 
overed by the old prin
iple of rel-ativity, the prin
iple is refuted by this experiment, be
ause it demonstratesgravitation spa
e to be an absolute frame of referen
e, and not merely ahabitually natural one.Evaluation of non-homogenous 
oordinate systemsThe twentyfourth se
tion introdu
es unhomogenous spa
e, by way of a mar-ble slab that is heated in the middle. Using tiny, identi
al sti
ks, a grid ofperfe
t squares 
ould be made before the marble was heated, this grid serv-ing well as a normal 
oordinate system. With the heat di�eren
e, the sti
ksexpand a

ording to how mu
h they are heated, and the grid breaks down.Then follows an interesting 
onsideration; di�erent materials rea
t di�erentlyto heat, and there might even be sti
ks of a material that would not 
ausethe grid to break down as 
onsequen
e of the partial heating of the marbleslab. But what if all materials were to rea
t alike to temperature variations,and these rea
tions were our only way of measuring temperature? An anal-ogous 
onsideration is; what if all matter rea
t in the same way to varyinggravitation density, and our only means of measuring distan
e is using mate-rial devi
es? As radiation `slows down' through a region of high gravitationaldensity,34 measurements by radiation would not di�er from measurements34If the progress of a light beam 
ould be tra
ked from another lo
ation in spa
e, theslowing down through a high-gravity region would be apparent.33



by material devi
es, if material rea
tion to gravity is to 
ontra
t in the sameproportion as the radiation is slowed down. Su
h uniform 
ontra
tion wouldne
essarily apply down to the dimensions of an atom, whi
h makes sense ifthe ele
trons of the atom is 
onsidered to move in an ele
tromagneti
 patternemanated from the nu
leus�propagation time (rather than distan
e) fromnu
leus to orbiting ele
trons ought to be 
onstant, in order for the emanatedpattern to have the same phase at the ele
trons' orbit levels. This is ba
k-wards, of 
ourse; the ele
trons orbit where the emanated pattern is in 
ertainphases 
ondu
ive to orbit at the spe
i�
 energies of the ele
trons.The twenty�fth through twentyeighth se
tions introdu
es a way of mak-ing grids to re�e
t non-homogenous spa
e, by letting grid lines spread outin less density (su
h as the heated part of the marble slab), while lettingthem 
ome 
loser together in high-density areas, whi
h is too mathemat-i
ally abstra
t for this one to treat. A 
onsequen
e, however, is expli
itlystated, namely that only spa
e-time 
oin
iden
es retain validity as basis forphysi
al des
riptions. What is not stated, is that this requirement invalidatestrigonometri
al derivations. That trigonometri
al derivations35 are only ap-proximate 
annot be helped, sin
e we 
annot tell pre
isely where starlight is
oming from, be
ause of the possible gravitation density variations the lighthas 
urved its way through.36 However, gravitation de
reases as the squareof the distan
e away from the mass 
ausing it, so the assumption that radi-ation travels fairly straight is probably not altogether useless, as long as itis understood that trigonometry `pretends' that spa
e is ideal, undistortedby gravitation. Consider also that measuring a distan
e of some kilometerswith a meter wheel (or something equivalent) may yield somewhat di�erentresults from time to time, even if it is assumed that the wheel tra
es theexa
t same path ea
h time, be
ause 
limati
 variations may 
ause the wheelto 
hange size. A
hieving 
omplete exa
tness of measurement seems time andagain to be beyond human a
hievement.It seems rather awkward, this 
onstru
tion of non-ideal 
oordinate sys-tems with non-linear 
oordinate lines to re�e
t non-homogenous spa
e. Athree-dimensional topography, on the other hand, with 
urving semitranspar-ent 
ontours to indi
ate equal densities of gravitation spa
e, spheri
al 
loseto planets and stars, their outer layers straightening as they merge together,would be intelligible to everyone. It should, of 
ourse, �u
tuate with timeto re�e
t a
tual motion of signi�
ant masses and 
onsequent topographi
altransformations. The main di�eren
e between a non-ideal 
oordinate system35Su
h as the distan
e between two stars 
al
ulated from the distan
e to ea
h and theangle between the lines of sight to them, whi
h is ideally possible in trigonometry usingwhat is known as the law of 
osines: c
2 = a

2 + b
2
− 2ab cosC, where a, b and c are sidelengths of a triangle and C is the angle opposite the side c.36Compensating for this would require 
omplete mapping of gravitational variationsalong all the distan
es in question, but the gravitational variations are ever �u
tuatingwith the movements of the masses responsible for the gravitation, so any instantaneousmapping would lose validity with time. 34



and a topography is that the latter does not have unique, formal lo
ationindi
ations, but an ideal 
oordinate system superimposed on the topographyremedies that. Cognition uses the ideal (ideas) to understand reality (whi
his 
haoti
 without 
ognition); it does not seem reasonable to mix the twotogether just be
ause reality does so. In reality everything is mixed together,but then, reality does not understand itself; it simply be
omes, in an eternal�ux, at every instant moving or transforming with never a hint of re�e
ted
hoi
e or driving will. Cognition dis
erns ideas in reality, thus taking realityapart into an abstra
t 
ontext whi
h it 
an understand and 
orrelate withexperien
e, and register as experien
e. Thus it is that 
ognition is 
omfort-able with superposition of two abstra
tions, interpreting them more readilythan the real mix.3737Traditional 
oordinate systems are fair approximations when applied lo
ally, evenwith the requirement that variation of gravitational density be aligned with one of theaxes, with any density value o

urring at only one distan
e along that axis. This is whathas always been 
onsidered (to lo
al experien
e) the most natural 
oordinate system,stret
hing from Earth's surfa
e and up. In fa
t, there is a very natural way to de�ne theaxes of a 
oordinate system, if a bias to the right-handed majority 
an be forgiven; asone observes with one's two eyes, one natural axis goes straight past both eyes, de�ningnegative values leftward and positive values rightward; the se
ond natural axis followsthe nose right between the eyes, de�ning positive values upward (and negative valuesdownward, but this `most natural' 
oordinate system does not go below ground), andsin
e one's head is generally upright when making 
ons
ious observations, this se
ond axisis the one with whi
h variation of gravitational density is aligned (up is the dire
tion onemust jump, down the dire
tion one falls); the third and last natural axis de�nes positivevalues forward, in the dire
tion of sight, and negative values ba
kward. This 
oordinatesystem may be used for des
ribing events above ground, as long as these do not stret
h veryfar around the globe, and not so far up and away that other gravitation-generating massesinterfere signi�
antly. If Earth were �at, this 
oordinate system would work even better!If one extends the verti
al axis below ground, gravitational density de
reases toward zeroas one approa
hes the 
enter of Earth, be
ause the ground above pulls the other way, soea
h density value will o

ur both at a positive and a negative distan
e along the axis(and again as one goes through the 
enter, and yet again beyond Earth's surfa
e on theother side).The more natural 
oordinate system to approximate reality is spheri
al as gravitation-generating masses are generally approximately spheri
al, with the origin of the 
oordinatesystem at the the 
enter of the mass, and with one natural axis the one about whi
h themass is spinning (
onsidered verti
al), and another entirely arbitrary axis perpendi
ular tothe verti
al 
onsidered the horizontal one (in 
ase the mass is not spinning, the `verti
al'axis is also entirely arbitrary). Lo
ations are now uniquely indi
ated by one angle relativeto the verti
al axis, one angle relative to the horizontal axis (whi
h two values uniquelyindi
ate dire
tion away from the 
enter of the mass), and a distan
e in this dire
tion,whi
h distan
e should always be a positive value, be
ause a negative distan
e 
an alwaysbe expressed as a positive distan
e in the opposite dire
tion (whi
h dire
tion is de�nedby di�erent angles). This spheri
al 
oordinate system is more natural to reality (thanthe one natural to lo
al experien
e) be
ause gravitation density in
reases in all dire
tionsaway from the 
enter of the mass until one gets to the surfa
e, beyond whi
h gravitationdensity de
reases in all dire
tions. Other gravitation-generating masses interfere with thissimpli
ity. Whatever the 
oordinate system, then, it 
annot have gravitational densityvariations aligned with a single axis (or a single dire
tion) if it is to en
ompass morethan one gravitation-generating mass, let alone the entire stellar Universe. This is another35



Predi
tions and interpretationsThe twentyninth se
tion mentions three predi
tions of General Relativity andits interpretation of gravitation:Curvature of starlight passing 
lose to the Sun's gravitational in�uen
ehas already been mentioned in this treatment, and works as well with grav-itation spa
e as medium of radiation propagation, whi
h is des
ribed rather
losely by General Relativity's gravitation theory, ex
ept that the latter doesnot 
onsider the gravitational topography of the Universe to be a medium,and the former does not re
ognize any sort of �ux toward the mass gener-ating the in
reased medium density; medium density variation and quantumele
trodynami
s are su�
ient for physi
al interpretation.A steady 
hange of Mer
ury's orbit�the orbit itself gradually shifts aroundthe Sun by a small fra
tion ea
h 
entury�was a known phenomenon thatGeneral Relativity explains. Most of this phenomenon is explained by thegravitational in�uen
e of other planets, but a portion was una

ounted for.Also, the Sun is not stationary, but tugged about a bit by the orbiting plan-ets.38 These fa
tors were also known and taken into 
onsideration. What wasuna

ounted for was that gravitational �elds propagate at radiation speed, sothe Sun's motion will `
hase the tail' of the relatively fast-moving planet 
los-est to the Sun.39 Add that gravitational �elds propagate at radiation speedthrough the medium of gravitation spa
e; it entails that gravitational �eldpropagation, like radiation, is slowed through regions of high gravitationaldensity.A phenomenon known as gravitational redshift was also explained byGeneral Relativity's interpretation of gravity. Stars 
onsist of known mate-rials, and these materials emit radiation of 
ertain wavelengths, giving riseto patterns known as spe
tral lines. These spe
tral lines are shifted towardsred (greater wavelength, lower energy) the heavier the star emitting them.Radiation is emission of photons, o

urring (among other ways) as ele
trons`fall' to orbital alternatives 
loser to the nu
leus.40 Gravitational redshift isreadily explained by gravitation spa
e as propagation medium as well, sin
ereason for preferring three-dimensional topography with a superimposed ideal 
oordinatesystem as the general way of des
ribing astronomi
al 
ontexts.38Jupiter tugs so mu
h at the Sun that their bary
enter (
ommon orbital 
enter, the 
en-ter of mass) is a
tually a little bit outside the Sun's radius. For 
omparison, the bary
enterof Earth and the Moon is about three quarters of Earth's radius out from the 
enter ofEarth.39The orbits of all the planets are shifted thus, but this is not easy to measure, eitherbe
ause the orbit is very nearly 
ir
ular, making it hard to tell if it is shifted, or be
ausethe orbital period (of the planets farther out) is so long that the orbital shifts have nota

umulated to any appre
iable amount, or be
ause they are too small to tug very mu
hat the Sun, in whi
h 
ase the Sun does not do mu
h `tail 
hasing.'40An orbiting ele
tron may also absorb a photon, provided the photon energy raisesthe ele
tron's energy to 
ompatibility with a higher orbital alternative that is more orless stable. The de�nite energies required for stable orbital alternatives is what 
auses thespe
tral lines, that only 
ertain wavelengths 
an be emitted and absorbed.36



de
reasing medium density (as the radiation leaves the star) naturally 
auseswavelength expansion. The more interesting question in the medium model iswhy the same wavelength pattern is emitted regardless of gravitation densityas observed at the lo
ation of emission. Consider, as proposed earlier, thatmatter 
ontra
ts in the same proportion as radiation is `slowed,' 
ausing ele
-trons to be 
loser to the nu
leus, as they orbit in the ele
tromagneti
 patternemanating from the nu
leus, so their distan
e from the nu
leus is determinedby medium density. That everything aligns with the pattern ensures that thedi�eren
es in energy levels are the same always.Re
apitulation of Logi
al In
onsisten
iesAlthough multiple logi
al problems have been pointed out, and are apparentas a variety of �aws in the 
larity of retrospe
t, they should be 
ounted as one,namely the more 
ru
ial one of deriving through the train-and-embankmentthought experiment 
onsequen
es that defeated the derivation. Nonetheless,an overview is 
ompiled here.For the purpose of deriving temporal relativity, an arbitrary way of testingsimultaneity was devised, yielding an equally arbitrary result,41 thus invali-dating its use for revising the idea of time.The aim of Spe
ial Relativity was re
on
iliation of radiation isotropy andthe prin
iple of relativity, but the prin
iple of relativity was not kept inta
t,as inertial motion was impli
itly 
onsidered absolute whenever as
ribing timedilation and length 
ontra
tion to the observed inertial frame, although thesee�e
ts, at other times, were merely apparent to an observer in another, ar-bitrary, inertial frame of referen
e.42 Nor was radiation isotropy 
onsistentlyhonored in all inertial frames by Einstein�Ri
hard Feynman's thought ex-periment, whi
h is outlined below, remedies this parti
ular detail (but, asmentioned earlier, deals only with appearan
es).As it has also been shown, the prin
iple of relativity was not tenable inthe �rst pla
e, whi
h was not known at the time. The reason for this hasbeen given by demonstrating the absolute frame of referen
e of gravitationspa
e by example of 
ounter-rotating disks.Later, Einstein's logi
al derivation of anisotropy in gravitational �elds didnot 
ause Spe
ial Relativity to be abandoned, even in presen
e of gravita-tional �elds, in whi
h Spe
ial Relativity had been a
knowledged not to bevalid.If the Universe is to have the same age everywhere, it must pre
lude lo
alvariations in time's passage. Measurable `relativisti
' phenomena are due to41Equally valid alternative tests yield di�erent results.42It lends a measure of freedom to the defen
e of Spe
ial Relativity that the frame ofobservation may be 
hosen to be any inertial system, meaning that a s
enario merely hasto 
he
k out from a single point of view. 37



the dependen
e of pro
esses on gravitational density and medium-relativemotion.Ri
hard P. Feynman's Le
tures on Physi
sRi
hard Feynman's Le
tures on Physi
s and QED have provided the majorpart of one's resear
h material into validity of Relativity Theory and related�elds. In fa
t, Feynman's treatment of most subje
ts is so engaging, a

es-sible, eminently formulated and rewarding that one went through the wholeset of Le
tures43 for the sheer abundan
e of insights it yielded. Readers ofFeynman's works who 
onsider themselves philosophers do well to developintelle
tual maso
hism, though, as we take some beatings time and again.Many s
ientists are deeply s
epti
al of logi
al reasoning, due to its tenden
yto turn up erroneous 
on
lusions when some fa
tors have been missed or mis-interpreted, and those s
ientists tend to 
onsider validation by experimentprerequisite for granting any amount of 
redibility to notions. As Feynmanstates it, Le
tures on Physi
s Vol. 1 se
tion 1-1 �The test of all knowledge isexperiment. Experiment is the sole judge of s
ienti�
 �truth.� � With Feynmanit goes well beyond that, at times turning to outright ridi
ule. As it turns out,one happens to be a bit of an intelle
tual maso
hist, �nding the ridi
ule quiteamusing, and not altogether in error. One is worried, though, that the philo-sophi
ally in
lined in general may be repulsed by Feynman's attitude towardphilosophy and logi
. At the very least it must be pointed out that Feynmanis quite a philosopher in his own right, parti
ularly when he is not aware ofdealing with philosophy or logi
; he is s
rupulous in pointing out limitationsof physi
al theories, where they break down, what is not yet understood,and he gives quite deep interpretations along the way. Of 
ourse, it is notpossible to make any absolute distin
tion between philosophy and theoreti
alphysi
s (or theoreti
al whatever); philosophy must think of something afterall, naturally leading to spe
ialization as one digs deeper, but one returnstoward philosophy by abstra
ting from one's spe
ialization, and Feynmanis quite good at that. He also has endearing humor and self-irony on be-half of physi
s; it is only when 
ons
ious about dealing with philosophers'interpretations of physi
s that he turns to ridi
ule.One issue that aggravates Feynman about philosophy, whi
h is also rele-vant for this treatment, is that of understanding. To the mathemati
ally orpra
ti
ally in
lined physi
ists, physi
s is a very des
riptive s
ien
e, formulas43Though not as most students of physi
s would, as one has little interest in the formal-ized equations and ways of 
al
ulating with them (some mathemati
al notations had to belearned, at great pains, in order to de
ipher the treatments), primarily noting prin
iplesand phenomena involved, the analyses of the nature of pro
esses (the appre
iation of thefeel for whi
h one shares with physi
ists), generally �nding `easy' stu� very di�
ult (au-thors of physi
s always have to 
all transformations and 
ombinations of equations easy,or something one immediately gets. . . ), while feeling quite 
omfortable during passages of(non-mathemati
al) abstra
tions. 38



des
ribing proje
tions of behavior, with less emphasis on the internal dynam-i
s giving rise to that behavior�until the internal dynami
s are 
lari�ed, afterwhi
h physi
ists eagerly atta
k the problems of des
ribing the various stagesof those dynami
s, with less emphasis on the internal dynami
s of those,and so on. Perhaps it should not be so surprising that formulas des
ribingbehavior so often 
ome before grasping internal dynami
s, but one 
onsidersit a tribute to the 
reative genius of mathemati
ians. As mentioned above,Feynman often gives deep interpretations, looking into internal stru
ture anddynami
s, and 
annot be 
alled a `des
riptive physi
ist,' but he does revelin 
ases where physi
al understanding, as yet, is almost purely des
riptivemathemati
al abstra
tions, su
h as quantum me
hani
s and quantum ele
-trodynami
s. These �elds have no stru
tural renderings of the quantum par-ti
les of whi
h they treat, dealing only with their probability of being in somestate in a given 
ontext�or rather, their state at any time is 
onsidered anabstra
t 
ombination of multiple dis
ernible states. One does not doubt theexa
tness of des
ription, as far as it goes�it is, after all, �tted to agree withexperiments�but the underlying physi
al reality is not a mathemati
al ab-stra
tion. Dis
ernible states are de�nitely guidelines for quantum stru
turalinterpretations (although interpretation is likely to 
ause some rede�nitionof dis
ernible states), yet la
k of 
onsistent interpretation makes physi
istsin general ignore the 
hallenge, insisting, rather, that the ability to predi
t isunderstanding, making them quite 
ontent with working formulas and leavethe 
hallenge behind. It is not right to tell physi
ists that ability to predi
tis not understanding, be
ause it 
ertainly is some understanding 
omparedto the inability to predi
t. The disagreement is due to the physi
ists' spe
ial-ization of theory versus the philosophers' abstra
tion from spe
ialized theory(if it is to have any interest at all), that only those few of a philosophi
albent appre
iate the ability to imagine phenomena for its own sake, whilethe others esteem the ability to predi
t �rst and last. Phenomena are mu
heasier to understand, to tea
h and to learn, if one is able to imagine them.For this, imagination may win passing appre
iation, but is immediately leftbehind on
e it has lead to the ability to predi
t. Thus, what for philosophersis one and all, is to physi
ists merely an aid to e�e
t the vanishing momentof transition between inability and ability to predi
t; those who already mas-ter predi
tion have no use for the imaginative renderings. Whether 
allingit understanding or something else, what is important to ea
h individual isthat whi
h improves (eradi
ates �aws, makes more 
omprehensive and dis-
erning) the integrity of the metastru
tures one is building, and that di�ersdramati
ally from individual to individual.As Feynman puts it in Le
tures on Physi
s Vol. II se
tion 20-3 on s
ienti�
imagination regarding ele
tromagneti
 �elds: �Suppose that we were to beginby imagining that the world was �lled with thin jello and that the �eldsrepresented some distortion�say a stret
hing or twisting�of the jello. Thenwe 
ould visualize the �eld. After we �see� what it is like we 
ould abstra
tthe jello away. For many years that's what people tried to do. Maxwell,39



Ampère, Faraday, and others tried to understand ele
tromagnetism this way.(Sometimes they 
alled the abstra
t jello �ether.�) But it turned out that theattempt to imagine the ele
tromagneti
 �eld in that way was really standingin the way of progress. We are unfortunately limited to abstra
tions, to usinginstruments to dete
t the �eld, to using mathemati
al symbols to des
ribethe �eld, et
. But nevertheless, in some sense the �elds are real, be
auseafter we are all �nished �ddling around with mathemati
al equations�withor without making pi
tures and drawings or trying to visualize the thing�we
an still make the instruments dete
t the signals from Mariner II and �ndout about galaxies a billion miles away, and so on.�Philosophers, of 
ourse, would never obje
t to imaginations standing inthe way of progress. That is what philosophy is all about. Gravitation spa
e isjust su
h abstra
t jello (`abstra
t' in the sense that it is fri
tionless and sub-stan
eless), ex
ept matter is not something else moving through it as mu
has tension- or 
ontra
tion patterns of it moving through it, with su�
ientlylarge a

umulations of 
ontra
tions generating their own sphere of station-ary medium, lo
ally overriding the otherwise dominant mass (gravitational
ontra
tion) in the region, the e�e
t of this override gradually lessening withdistan
e away from the generating mass.Further, in Le
tures on Physi
s Vol. II se
tion 18-1: �It was not yet 
us-tomary in Maxwell's time to think in terms of abstra
t �elds. Maxwell dis-
ussed his ideas in terms of a model in whi
h the va
uum was like an elasti
solid. [...℄ There was mu
h relu
tan
e to a

ept his theory, �rst be
ause of themodel, and se
ond be
ause there was at �rst no experimental justi�
ation.Today, we understand better that what 
ounts are the equations themselvesand not the model used to get them. We may only question whether theequations are true or false. This is answered by doing experiments, and un-told numbers of experiments have 
on�rmed Maxwell's equations. If we takeaway the s
a�olding he used to build it, we �nd that Maxwell's beautifuledi�
e stands on its own. He brought together all the laws of ele
tri
ity andmagnetism and made one 
omplete and beautiful theory.�Again, any truth explorer would mu
h prefer the way to the dis
overyover just being handed the synthesis of the dis
overy; to 
are only aboutwhether behavior proje
ted by the equations 
he
k out or not is to miss therevelation of the journey. If one is just given edi�
es without insights intothe 
onstru
tion pro
ess, how 
an one pi
k up inspiration for building otheredi�
es? Or spy out weaknesses hidden within the stru
ture? The equationsmay be very useful, but that is no motiviation for philosophers, nor is use-fulness a virtue in its own right. Indeed, ever so often s
ienti�
 dis
overieshave found their �rst appli
ation in destru
tion�and most 
ontributions toindustry and material welfare have severe negative side e�e
ts to humanityor environment, 
asting a deep shadow over te
hnologi
al evolution in gen-eral. Enough of this, and lovers of truth and 
reativity are repelled from the�eld in question�repelled in the very deep sense that opening up the mindto higher levels of sensitivity has no defen
e against awareness of unilateral40



death and su�ering to whi
h the �eld has 
ontributed, other than withdrawalfrom that �eld, to at least avoid 
ompli
ity in generation of new disasters,notwithstanding that there are positive aspe
ts as well, and that it is notthe dis
overing s
ientists who are dire
tly responsible for misdeeds. A mind
annot open up without its 
ons
ien
e. There is always another less tainted�eld to explore, after all, or a new one is invented. The way to a dis
overyis a revelation, and an invention is a testament to truth, but use and furtherprodu
tion have no intrinsi
 virtue; utilization 
an only be judged by thesum of its e�e
ts (not the sele
tion employed to sell it).It is 
hara
teristi
 of Feynman that he advo
ates su�
ien
e of des
riptionover deeper understanding, even while probing into deeper understanding ofa subje
t. Had he not been thus at odds with his re
ommendations (althoughhe often makes it out as a �nal farewell before putting obsolete ways of think-ing to rest), one would not have loved his works. Besides, redu
ing interest toequations does not get rid of the di�
ulties of imagination. Rather, it sup-presses them, sweeps them under the 
arpet. The formalized `edi�
e' is notexpli
itly a 
onstru
t of imagination (when the `s
a�olding' is taken away),but that just makes the imagination impli
it, the only relief in whi
h is thatone does not have to be bothered by its too manifest presen
e if one is impa-tient to move on and get pra
ti
al or do 
al
ulations. Mathemati
al �
tionis no less �
tion than otherwise imaginative interpretation. Believing imagi-nation not to be ne
essary, and so avoiding expli
it imagination of internaldynami
s, pre
ludes both a

ess and interest from philosphers, though.It is 
urious and most disturbing that Spe
ial Relativity, 
on
eived by agenius who praised imagination as being of paramount importan
e for 
re-ative thinking, turned out to 
ontribute in 
losing the doors to imagination,due to the theory's inherent emphasis on mathemati
al abstra
tion. Oneshall now return fo
us to the in
onsistent appli
ation of these abstra
tions,by way of examining some of Feynman's introdu
tions to Relativity Theorythat supplement the earlier treatment.Derivation of relativity of simultaneityIn Le
tures on Physi
s Vol. I se
tion 15-6, Feynman does put his attemptat deriving temporal relativity into spa
e, rather than reprodu
e Einstein'strain-and-embankment thought experiment, thus removing it from the gravi-tational 
ontext whi
h General Relativity ex
luded from Spe
ial Relativity'sdomain of validity:A man in a spa
eship, 
alled S ′, syn
hronizes two 
lo
ks, one at eitherend of his spa
eship, by �rst �nding the exa
t midpoint between them, thensyn
hronizing by isotropi
ally propagated light beams. So far so good, as-suming radiation isotropy. Another man in another inertial referen
e frame,
alled S, moves at di�erent speed in the same dire
tion as S ′: �[. . . ℄ the manin S reasons that sin
e [S ′℄ is moving forward, the 
lo
k in the front endwas running away from the light signal, hen
e the light had to go more than41



halfway in order to 
at
h up; the rear 
lo
k, however, was advan
ing to meetthe light signal, so this distan
e was shorter. Therefore the signal rea
hedthe rear 
lo
k �rst, although the man in S
′ thought that the signals arrivedsimultaneously. We thus see that when a man in a spa
eship thinks the timesat two lo
ations are simultaneous, equal values of t′ in his 
oordinate systemmust 
orrespond to di�erent values of t in the other 
oordinate system!� Thevalues t′ and t are times in S ′ and S, respe
tively.Feynman's s
enario is quite similar to Einstein's train-and-embankmentthought experiment. Radiation isotropy is not a
knowledged by the man in

S to apply equally in S ′, be
ause then he would know that the reasoningof one 
lo
k running away from the signal and another advan
ing to meetit would be wrong; it is the error of as
ribing appearan
es in one inertialreferen
e frame to the reality of another. Yet the s
enario 
onsistently honorsthe prin
iple of relativity and radiation isotropy; the observer in S would notsee the signals rea
h the 
lo
ks at the same time, while the syn
hronizationtri
k would nonetheless work ni
ely in S
′, despite the apparent dis
repan
y.The di�eren
e is not due to the signal propagating from the middle towardsthe ends of the spa
eship (as opposed to the �ashes propagating from endsof the train 
ar to a midpoint in Einstein's thought experiment); Feynman'sversion is easily altered to look more like Einstein's by letting signals originatefrom the ends of the spa
eship and meet in the middle if they are emittedsimultaneously ; it would still seem to the observer in the other spa
eship,

S, that S ′ was moving relative to the signal, that is, rushing toward thesignal from the front end and away from the signal from the rear end. Theabsurdity of as
ribing the appearan
es in S to the reality of S ′ (remainingwithin the 
onstraints of radiation isotropy and the prin
iple of relativity)may be illustrated by adding a self-destru
t me
hanism that is triggered if thesignal from one end of the spa
eship does not meet a sensor at the observationpost in the middle of the spa
eship at the exa
t same time as the signal fromthe other end; then the spa
eship would explode from the point of view ofthe passing observer, but not (fortunately) in the experien
e of the observerwithin the spa
eship!Gravitation-a

eleration equivalen
eAs mentioned in the treatment of the twentieth se
tion of Einstein's popularexposition, Einstein pointed out that gravitation and a

elerated motion areindistinguishable. There is one problem with this equivalen
e that was notmentioned; if 
ompatibility with Spe
ial Relativity is desired, then 
onstantlya

elerated motion must rea
h an upper boundary as radiation speed is beingapproa
hed. Radiation speed relative to what? �That is always the questionin Spe
ial Relativity. Relative to its starting point of motion, for example.In Le
tures on Physi
s Vol. II 
hapter 42, Feynman applies this equiv-alen
e prin
iple to 
lo
ks on a ro
ket, one near the top/front, one near thebottom/rear. When the ro
ket is a

elerating through spa
e, �ashes emit-42



ted from the front 
lo
k ea
h se
ond will be registered at the rear 
lo
k atde
reasing intervals, be
ause the ro
ket in
reases its velo
ity between �ashemission and �ash registration, and in
reases its velo
ity by an even greateramount between the subsequent �ash emission and registration and so on,giving the result that the front 
lo
k appears to go faster than the rear 
lo
k.The 
hange is not really in the rate of 
lo
ks, though, but in ever de
reasingtravel time of the �ashes, whi
h it is then a bad idea to in
lude in a devi
ethat is supposed to keep time.There is another possibility of interpretation, if one adheres to mediumlessradiation isotropy, namely that it follows the referen
e frame of the ro
ket,ex
ept the ro
ket is not an inertial referen
e frame, as it undergoes 
onstanta

eleration, but the di�eren
e from an inertial referen
e frame is the samein ea
h time interval, so the rear 
lo
k would gain on ea
h �ash by the sameamount, with the result of registering �ashes at the rate they are emitted,only shifted a bit relative to the 
ase of no a

eleration. Honoring isotropy, theproblem would return to the former 
ase if, instead of 
onstant a

eleration,the ro
ket undergoes 
onstant a

eleration of a

eleration.The equivalen
e prin
iple says that 
onstant a

eleration through spa
eis equivalent to letting the ro
ket stand on Earth. As already developed,this is not true, as the former is in
reased medium-relative motion, whilethe latter is stationary with respe
t to the medium. Taking the medium intoa

ount, a

elerating motion would indeed 
ause �ashes from the front 
lo
kto be registered at de
reasing intervals by the rear 
lo
k, as the �ash fromthe front 
lo
k enters the medium at slower medium-relative speed thanwhen the �ash is registered by the rear 
lo
k, so the light be
omes blue-shifted. Gravitational blue-shift (of radiation moving into the gravitationalpotential) is due to in
reased medium density shortening the wavelength.A ro
ket standing on Earth 
ould not experien
e de
reasing time intervalsbetween �ashes as registered by the rear (bottom) 
lo
k; the s
enario does not
hange, and so the interval between registered �ashes is 
onstant. Blue-shiftexperien
ed through medium-relative motion is due to de
reased travel timefrom front to rear of the photons, that is, they be
ome length-
ontra
tedin the dire
tion of motion only (and only relative to that motion), whilein
reasing medium density 
auses uniform down-s
aling of the photons; yetthe two e�e
ts are visually indistinguishable, be
ause only the time it takesto pass the photons 
ounts, just the way it works with sound.44Feynman goes on to derive the dis
repan
y by a di�erent argumentation.An atom in an ex
ited energy level (an orbiting ele
tron has absorbed aphoton, so it moves in a higher orbital alternative) is lifted some distan
eup in Earth's gravitational �eld, then emits the photon, after whi
h theatom is lowered to its former position and absorbs the photon it had just44Feynman applies `identi
al 
lo
ks' to the experiment, without spe
ifying that they goat the same rate, so depending on the 
onstru
tion of the 
lo
ks theremay be a dis
repan
ybetween the rate of their pro
esses. See `Atomi
 Clo
ks vs. Time' below.43



emitted. If the photon had not been emitted, the atom would wind up in theoriginal position with the exa
t same energy it started with, but as it didemit the photon, more energy was lifted than lowered, so the emitted photon
annot be of the same energy (wavelength) as it would have been had itbeen emitted at the atom's lower lo
ation; it must have a little more energy.This is just gravitational blueshift, though; radiation moving into highergravitational density has its wavelength shortened (in
reasing its energy).The work in lifting the atom 
an be 
onsidered the work needed to stret
h thedimensions of the atom, whi
h 
ontra
t ba
k again when it is lowered. Whenphotons move in the medium rather than being bound in a parti
le, it willgain or lose energy when moving into higher or lower gravitational density,respe
tively. Bound in a parti
le, on the other hand, it 
an be transportedas that parti
le is transported, without gaining or losing energy. It followsthat if the atom in the experiment is lifted high enough before emitting thephoton and being lowered ba
k, the previously emitted photon would havetoo mu
h energy to be absorbed, should it �nd its way ba
k to its formerhost�it would no longer be 
ompatible with the ex
itation to the higherorbital alternative (but it may, of 
ourse, be
ome 
ompatible with an evenhigher orbital alternative). There is no support for temporal dis
repan
yin di�erent gravitational potentials in this s
enario either, when gravitationspa
e is re
ognized as propagation medium of varying density.Atomi
 Clo
ks vs. TimeCertain atoms, under favorable 
onditions that 
an be engineered to stimulateemission and absorption of photons, have a very steady periodi
 property, andare thus employed in high-pre
ision atomi
 
lo
ks. Su
h 
lo
ks would not gowrong by a se
ond in a million years. As it turns out, however, the rate ofthis periodi
 property 
hanges with di�erent gravitational density,45 so their45The rate speeds up in less gravitational density. This is very interesting�but perhapsit should not be too surprising, as the dimensions of the atom expand with diminishinggravitational density, so even though the rate of ele
tron orbits remains the same, theele
trons will have to move faster to a

omplish this�not faster relative to the ele
tro-magneti
 pattern emanating from the nu
leus, be
ause that too has in
reased in s
ale, butfaster relative to ideal spa
e s
ale, and faster relative to the (less dense) medium. Hen
ethey 
an absorb and emit photons of a wider range, absorbing photons of less energy whenthe ele
tron and the photon have some relative velo
ity toward ea
h other, and absorbingphotons of more energy when the ele
tron and the photon have some relative velo
ity awayfrom ea
h other. Likewise, the ele
trons will be emitting photons of higher energy in theforward dire
tion, and of less energy in the ba
kward dire
tion. As a dire
t 
onsequen
eof this reasoning, spe
tral lines of radiation emitted in lower gravitational density willbe somewhat broader than those of radiation emitted in higher gravitational density. Of
ourse, higher gravitational density will usually entail more heat, whi
h is atoms jostlingea
h other into a range of velo
ities, whi
h will equally widen the range of absorbable andemitted photons from a given transition, thus widening the spe
tral lines as well as lessgravitational density. 44



use as 
lo
ks are limited to �xed gravitational density, but not ne
essarilyto Earth's surfa
e, be
ause the di�eren
e in periodi
 rate 
an, of 
ourse, be
ompensated for from one �xed gravitational density to another, whi
h iswhat is done with satellite systems using atomi
 
lo
ks, su
h as GPS.Unfortunately, 
lo
ks are generally equated with time by physi
ists. But
lo
ks are just some kind of ma
hinery or other, and should be evaluatedby how well they keep time. It is not valid to let a 
lo
k de�ne the rateof time, when not maintained under ideal (un
hanging) 
onditions�therewill always be another kind of time devi
e that 
hanges di�erently withthe 
hange of some 
ondition or other, or ways of measuring time that areindi�erent to that 
hange. Take an hourglass to less gravitational density,and it will `prove' that time goes slower there, be
ause there is less pull onthe sand grains; a pendulum 
lo
k will `prove' the same; build a tall toweron Equator, su
h as the `spa
e elevator' fantasized in Arthur C. Clarke'sFountains of Paradise, make a sundial at the endstation, and it will showthe exa
t same passage of time as a sundial on Earth's surfa
e (if time wentfaster in spa
e, the endstation would gradually progress ahead of the baseof the tower until eventually a full day ahead). A sti
k with a 
olored linealong its length, rotating about its long axis, makes for a very simple 
lo
k;will it rotate faster in less medium density? That depends on the me
hanismrotating it. All physi
al pro
esses are a�e
ted by the physi
al 
ontext, whi
his why periodi
ity of a pro
ess 
annot de�ne the rate of time if the physi
al
ontext varies. When using sundials to keep time in the experiment outlinedabove, the di�eren
e between the two physi
al 
ontexts has no impa
t onthe periodi
ity (degrees of Earth's rotation), making it a �ne 
ommon timereferen
e.Had physi
ists not already been used to thinking in terms of varying timerates, it would naturally have been 
on
luded that atomi
 
lo
ks, not time,go faster in spa
e than on Earth. The age of the Universe is the same whetherone asks the question while weightless in a spa
eship or standing on a planetsurfa
e, regardless of how time is measured; translating from one measure toanother, however, is no trivial task, possibly ne
essitating 
ompensation fora host of di�eren
es in 
onditions, parti
ularly if measuring with as 
omplexa me
hanism as a 
lo
k.It is not possible to go through time at a di�erent rate, not to mention go-ing ba
k in time, be
ause the whole Universe has a single exa
t 
on�gurationat every instant. If one were to go ba
k in time, one would have to be oneselfat an earlier time, to �t with that earlier universal 
on�guration. One evermoves forward in time, regardless of the speed of one's motion. Time travel,understood as the notion of going ba
kward in time while going forward intime,46 while entertaining �
tion, is not possible�the many paradoxes in-46One is surprised to en
ounter just su
h assertions in Feynman's QED pp. 97-98 asdistinguishable states of quantum intera
tions, whi
h states are assumed, among others,to get the mathemati
al des
riptions aligned with experimental results. One hazards theguess that these assertions are purely mathemati
al �
tion pending further understanding,45



volved (su
h as redupli
ation of mass and identity and re
on�guration ofevents) are amply explored in said �
tion, and without the transformationsemployed by Spe
ial Relativity, there is nothing to suggest its possibility,ex
ept by asso
iation from memory ex
ursions.Parti
le A

elerationA 
harge a

elerated in a syn
hrotron to speeds upwards of radiation speedgains momentum in a way 
ompatible with Spe
ial Relativity; as the speedbe
omes very high, 
ontinued a

eleration yields only little in
rease in speed,while momentum (mass times speed) 
ontinues to in
rease.The syn
hrotron a

elerates a 
harge in a 
ir
ular motion, though. Thea

elerated 
harge is 
ontinually being pulled 
enterward to keep it in orbit,even if the speed of the 
harge is not sought in
reased further, so it e�e
tively
ontra
ts, just as it would in in
reasing gravitational density, and like astone is heavier on Jupiter than on Earth, so the 
harge be
omes heavierin the arti�
ially indu
ed gravity. There will naturally be an upper limit tothis a

eleration, as 
onditions for the 
harge approa
h that of a bla
k hole.Perhaps it will a
tually be
ome a transient bla
k hole intermittently, possiblyenabling it to absorb photons and thus in
rease its mass, and alternately emitthose photons and losing mass�at least it is known that parti
les at highspeeds emit showers of photons.Anyway, rotational motion is not inertial motion, and is thus not 
overedby Spe
ial Relativity, pre
isely be
ause a

eleration (whi
h is equivalent togravitation) is signi�
antly involved, so using Spe
ial Relativity as model ofexplanation was not valid in the �rst pla
e.

as 
onservation of energy (whi
h is a very fundamental rule of physi
s) 
annot hold if onequantum parti
le 
an be in two lo
ations at the same time, but then, if quantum parti
lesare somewhat loose energy patterns rather than tight little balls, their e�e
tive range ofintera
tion may well give the appearan
e that they 
an be at two 
lose lo
ations at thesame time. 46



Considerations of the UniverseOur experien
e hitherto justi�es us in trusting that nature is the realizationof the simplest that is mathemati
ally 
on
eivable. I am 
onvin
ed thatpurely mathemati
al 
onstru
tion enables us to �nd those 
on
epts andthose lawlike 
onne
tions between them that provide the key to theunderstanding of natural phenomena. Useful mathemati
al 
on
epts maywell be suggested by experien
e, but in no way 
an they be derived from it.Experien
e naturally remains the sole 
riterion of the usefulness of amathemati
al 
onstru
tion for physi
s. But the a
tual 
reative prin
iple liesin mathemati
s. Thus, in a 
ertain sense, I take it to be true that purethought 
an grasp the real, as the an
ients had dreamed.�Albert Einstein, 1933Having ended the popular exposition of General Relativity, Einstein followsup with some 
onsiderations from the vantage point of his gravitational in-terpretations. First, in the thirtieth se
tion, he atta
ks the (then) prevailingnotion of the overall shape of the Universe, that it is a somewhat spheri
al
on
entration of stars, more dense 
loser to the 
enter, the density droppingo� outwards until, at a �nite distan
e from the 
enter, there are no morestars, beyond whi
h is in�nite, empty spa
e. This notion, as proposed byIsaa
 Newton, is a

ompanied by the notion that any mass has a numberof `lines of for
e' stret
hing from in�nity and terminating in the mass, thenumber being proportional to the mass. To Einstein's reasoning, these `linesof for
e' would be
ome impossibly 
rowded at the surfa
e of the imaginarysphere 
ontaining the stellar Universe. But Einstein's `proof' of this assumesapproximately homogenous distribution of matter in the stellar Universe,notwithstanding the previous mention of diminishing density outward fromthe 
enter, and states that expanding volume of the stellar Universe (assum-ing also in
reasing mass, as the average mass density is maintained) entailsthat the `lines of for
e' through any area of the surfa
e of the stellar Universesphere in
rease in proportion to the in
rease of radius, thus going to in�nityas the stellar Universe is expanded toward in�nity. But the diminishing mat-ter density outward from the 
enter makes the `lines of for
e' through thesurfa
e area of the stellar Universe the same at any stage of expansion, if therate of infusion of mass through the 
enter of the stellar Universe determinesthe rate of expansion.The �distasteful 
on
eption that the material universe ought to possesssomething of the nature of a 
entre� has the saddening prospe
t that lightis �perpetually passing out into in�nite spa
e, never to return, and withoutever again 
oming into intera
tion with other obje
ts of nature. Su
h a �nitematerial universe would be destined to be
ome gradually but systemati
ally47



impoverished.� Einstein found it more intuitively right that the Universeshould be in�nite, with more or less the same 
on
entration of stars every-where, but he a

epted the Big Birth theory and universal expansion whenproposed some years later.As it turned out, spe
tral line displa
ement (aside from gravitational red-shift and relative motion due to Earth's orbit) was observed to be greater themore distant the stars, regardless of dire
tion, making universal expansionevident, as well as suggesting that everything had been 
loser together inthe past, so it seems we are ba
k to the notion of a �nite (but expanding)stellar Universe surrounded by in�nite, empty spa
e. But how is it that the�nite stellar Universe expands rather than 
ollapses in on itself due to mu-tual gravitational attra
tion? One explanation is that there is a giant swirlof gravitation spa
e around the 
enter of the Universe, 
ausing the embed-ded swirls within swirls of solar systems and galaxies to spiral outwards withmore e�e
t than gravitation pulls inwards. Su
h an overall swirl would en-gender a so-
alled a

retion disk, whereby matter in the Universe would tendto 
on
entrate in a plane, just the way planets orbiting a star tend to aligntheir orbital planes. Another explanation (they are not mutually ex
lusive)is that the Big Birth was not a singular energy explosion, but the beginningof an ongoing infusion, possibly an a

elerating one.Conje
ture: The Universe TreeOne wonders if a bla
k hole 
ollapse 
ontinues as a Big Birth explosion ofa new universe, in a new set of dimensions (
annot be the same, or theenergy would exist doubly), 
onverting all matter to pure photon energyin the transition, su
h that ea
h universe 
ontains as many subuniverses asthere are bla
k holes, giving rise to the notion of a Universe Tree, possiblyin�nite in the root dire
tion (of 
ourse, 
omparability of time lines wouldgo for all universes through a 
ommon sour
e universe). This 
onje
turesuggests that medium may �ow through the zero-dimension of the bla
k hole,and su
h a �ux would be 
ompatible with Einstein's theory of gravitation,as one would travel relative to the medium in a way exa
tly equivalent toa

elerated motion in free spa
e. In that 
ase bla
k holes will have an eventhorizon, de�ned as the sphere inside whi
h the medium �ux ex
eeds radiationspeed, making it absolutely impossible for radiation to es
ape�unless the�ux is opposed by a 
ountering bla
k hole, su
h that the two will vie fordominan
e, attempting to drain ea
h other. Of 
ourse, this would also meanthat subuniverses are limited to the a

umulated in�ux of medium, raisingall sorts of questions about how the medium will expand to 
onstitute thesubuniverse, and if it is possible to travel beyond the medium sphere and howthe physi
s would be there, and if radiation boun
es ba
k when rea
hing the
urrent limit of the sphere to be 
ontained within it. . . Alternatively, it maybe that the medium of a subuniverse is in�nite as it is born, su
h that only48



mass is translated through from the sour
e universe (again, not radiation,be
ause if there is no medium �ux, but only in
reased medium density, lightwill not be drawn into the bla
k hole the way matter is, and there will beno event horizon). This is, of 
ourse, pure 
onje
ture, but it does give aninterpretation of the Big Birth. The possibility remains that the bla
k hole
ollapse of matter just makes it extremely 
ompa
t, if not ne
essarily intothe zero-dimension of a point, and in this 
ase there is still no event horizon,so `bla
k hole' may well be a misnomer.Curvature of Spa
eIn the thirty�rst se
tion, Einstein performs some imaginative a
robati
s, in-trodu
ing the notion of a �nite, yet unbounded universe, initially as a two-dimensional spa
e, like the surfa
e of a sphere, in whi
h two-dimensionalbeings live out their days, oblivious to any third dimension. They may travelin�nitely, but would eventually 
ome round to their starting point. Theywould be able to draw 
ir
les, using the rule that the 
ir
umferen
e every-where has the same distan
e to the 
enter, and from this derive π as theratio of the 
ir
umferen
e to the diameter, as long as they keep the 
ir
lessmall; large 
ir
les would yield in
reasingly smaller values of π, by whi
h thetwo-dimensional beings may dedu
e the 
urvature of their two-dimensionalspa
e, but only if su
h larger 
ir
les were within their range of experien
e.From this is inferred the possibility of 
urvature of our three-dimensionalUniverse, in whi
h we might 
ome ba
k to our starting point if we keep go-ing straight away from Earth, but the 
urvature might also be dedu
ed on asmaller s
ale, if it turned out that π as derived from the ratio of a sphere'ssurfa
e area to its radius would gradually yield a smaller value as the radiusis made very large. Su
h �nite spa
e has the pleasing prospe
t that lightnever truly es
apes, that it may one day return to us.It is de�nitely a very sophisti
ated mathemati
al abstra
tion, and 
urva-ture of spa
e is still widely 
onsidered by advan
ed mathemati
ians, althoughthe Big Birth theory seems to have suggested a spheri
al overall shape of theUniverse, possibly with the stellar Universe in an a

retion disk, but the �rstradiation from the Big Birth event ought to have pro
eeded outwards to de-s
ribe a simple sphere with a radius of radiation speed times the age of theUniverse, whether or not radiation 
on
entration is higher around the planeof an a

retion disk than above and below the disk. But the very foundationof the abstra
tion is not valid: Two-dimensional existen
e is an impossibility.No points, lines or planes exist (possibly ex
epting bla
k holes; a

ording to
urrent theory, a bla
k hole will 
ollapse 
ompletely in on itself, thus endingin the zero-dimension of a point). A pie
e of paper, the thinnest sheet of �lm,subatomi
 parti
les, photons of the smallest wavelength, all require three di-mensions (four, in
luding time, whi
h is ne
essary for motion). Inferring froman impossibility is groundless. It is interesting, though, that Einstein would49



do this after proposing that time is inextri
ably embedded in the three spa-tial dimensions, be
ause movements of the two-dimensional beings in theirtwo-dimensional existen
e presumably also require time, so it is two dimen-sions plus time, like it is three dimensions plus time, making a quite de�nite,ideal distin
tion between spa
e and time.
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On Evolution of S
ien
eThe words or the language, as they are written or spoken, do not seem toplay any role in my me
hanism of thought. The psy
hi
al entities whi
hseem to serve as elements in thoughts are 
ertain signs and more or less
lear images whi
h 
an be `voluntarily' reprodu
ed and 
ombined. There is,of 
ourse, a 
ertain 
onne
tion between those elements and relevant logi
al
on
epts. It is also 
lear that the desire to arrive �nally at logi
ally
onne
ted 
on
epts is the emotional basis of this rather vague play with theabove-mentioned elements. . .The above-mentioned elements are, in my 
ase,of visual and some mus
ular type. Conventional words or other signs haveto be sought for laboriously only in a se
ondary stage, when the mentionedasso
iative play is su�
iently established and 
an be reprodu
ed at will.�Albert EinsteinAs temporal relativity has been 
onsidered valid for a bit of time, one wishesto put the phenomenon of enduring s
ienti�
 mistakes into a more abstra
tperspe
tive, whi
h is not spe
i�
 to physi
s; it is by no means the only old�eld to have known long stagnation in some aspe
t of it (philosophy hashad its long ages with an ultimate authority�not that the one so honoredis ne
essarily mistaken, but it is still stagnation to 
on�ne exploration to asingle framework of perspe
tives when alternate pespe
tives 
an reveal otherdepths and bring growth to the �eld); nor is it the only �eld to have pursueda 
ourse based upon some invalid interpretation for a long time�on the
ontrary, we pursue `wrong' 
ourses until they reveal their errors, whereuponwe are happy to 
orre
t them (if we do not have some stake in them, thatis). As o�set for this abstra
tion, there are some ex
ellent insights into thes
ienti�
 pro
ess in the beginning of the third appendix of Einstein's popularexposition of Relativity Theory, from the authenti
 perspe
tive of the geniushimself. These insights may be 
onsidered elaborations of the 
ontent of the�rst se
tion.�From a systemati
 theoreti
al point of view, we may imagine the pro
essof evolution of an empiri
al s
ien
e to be a 
ontinuous pro
ess of indu
tion.�Based upon experien
es, we generalize prin
iples from what seems to des
ribethe experien
es. Su
h a prin
iple may be found to 
lash with observationsthat was not known or overlooked when deriving the prin
iple, and it is thendis
arded, or at least adjusted so it is no longer in dis
ord with observations.Thus far we are guided by fa
tual 
orrelation, that is, a prin
iple is true if,and only if, it is in a

ord with reality. Yet the prin
iples may not �t sowell together, perhaps be
ause they belong to alternative models of explana-tion, perhaps be
ause the distin
tion between the prin
iples is vague. This51



is somewhat like ordering phenomena into 
ategories, keeping the 
ategoriesas 
lear and distin
t as possible.But, Einstein 
ontinues, on
e a set of prin
iples (axioms) begins to emerge,di�erent approa
hes to evolving the s
ien
e be
omes possible, sin
e the ax-ioms, variously 
ombined, have 
onsequen
es that 
an be dedu
ed by logi
alone, thus e�e
tively expanding knowledge (or means of testing the valid-ity of employed perspe
tives, if you will). Intuition plays a signi�
ant rolewhen su
h dedu
ed 
onsequen
es 
annot be tested dire
tly. �As soon as as
ien
e has emerged from its initial stages, theoreti
al advan
es are no longera
hieved merely by a pro
ess of arrangement. Guided by empiri
al data, theinvestigator rather develops a system of thought whi
h, in general, is builtup logi
ally from a small number of fundamental assumptions, the so-
alledaxioms. We shall 
all su
h a system of thought a theory. The theory �nds thejusti�
ation for its existen
e in the fa
t that it 
orrelates a large number ofsingle observations, and it is just here that the �truth� of the theory lies.�Corresponding to the same 
omplex of empiri
al data, there may beseveral theories, whi
h di�er from one another to a 
onsiderable extent. Butas regards the dedu
tions from the theories whi
h are 
apable of being tested,the agreement between the theories may be so 
omplete, that it be
omesdi�
ult to �nd su
h dedu
tions in whi
h the two theories di�er from ea
hother.�From a very abstra
t perspe
tive, the `
orrelation of a large number ofsingle observations' 
an be 
onsidered an optimizing prin
iple for the mind,as general relationships repla
e distin
t relationships (when di�erent relation-ships, per
eived more 
learly, turn out to be but aspe
ts of a smaller numberof general relationships), e�e
tively redu
ing the amount of parti
ulars to beregistered for information in general, thus freeing up mental 
apa
ity for new
omplexities.Su
h 
orrelation being a theory's justi�
ation, 
on
erning the re
ognitionof prin
iples, not just the ones originally indu
ed, but also the ones dedu
edfrom those indu
tions, the ability to thus distinguish more aspe
ts in obser-vations, to 
omprehend them more fully, is a most ex
ellent notion of truth,making evident the in
reased observational potential as well as the inherentdynami
 nature of truth, rather than the trivialization of truth into fa
tu-ality that is so widespread in both s
ien
e and philosophy. This is also ex-pressed in the famous quote of Einstein �Imagination is more important thanknowledge.� Fa
tuality is attributable to knowledge, whereas imagination isthe exploration of truth, whi
h may yield knowledge on
e the `territory' isexplored, but that is when imagination's work is done. Fortunately, the terri-tory, on
e explored, reveals its boundaries to the unknown all around, makingit in
reasingly evident how little one knows.11Hen
e, if one wishes to be 
on�dent in one's knowledge, one should refrain from ex-panding one's horizons. This is easily a
hieved at an arbitrary stage by adopting the
onvi
tion that one's horizons are now fully expanded.52



Truth Exploration: A Subje
tive EndeavorThe important thing is not to stop questioning; 
uriosity has its own reasonfor existing. One 
annot help but be in awe when 
ontemplating themysteries of eternity, of life, of the marvelous stru
ture of reality. It isenough if one tries merely to 
omprehend a little of the mystery every day.The important thing is not to stop questioning; never lose a holy 
uriosity.�Albert Einstein, 1955There is some analogy between imagination's inward exploration of ideasand the outward exploration of the World, in that both venture into and
hart the unknown (whi
h produ
tion may aid other explorers), both areperilous undertakings (one psy
hologi
ally, the other physi
ally), and whatfruits they may bear 
annot be promised in advan
e, making it very di�
ultto give reasons for going on the journey�it is, indeed, a poor explorer whois motivated by desire for whatever fruits the journey is imagined to yield,espe
ially in 
ase of the inward journeys where su
h fo
us on return and vin-di
ation is anathema, dire
ting attention the wrong way (homebound insteadof outbound) and giving it the wrong attitude; desire makes a narrow andsele
tive �lter of per
eption, rather than opening the mind to any (that is,unexpe
ted) dis
overy. The parallel between inward and outward explorationonly goes so far, though; inward exploration, as in theoreti
al evolution, goesthrough fundamental rede�nitions of the `metas
ape,' the perspe
tives fromalternate theories yielding di�erent notions of reality, as opposed to di�er-en
e in aspe
ts of reality, as revealed from various lo
ations on the outwardexplorer's journey.2 Theories 
an only represent various aspe
ts of reality tothe extent that they are not mutually ex
lusive.In 
ontrast to the pre
eding abstra
tions, one will examine various in
li-nations and temptations that makes the exploring subje
t liable to err. Thesefa
tors are important to realize, be
ause one is, ne
essarily, subje
tive whenexploring new s
ienti�
 areas; there is no su
h thing as obje
tive exploration(although many s
ientists would beg to di�er), be
ause one is limited to theperspe
tives one happens to probe by. Later, when dis
overies are probedfrom many perspe
tives, that is, approa
hed from di�erent subje
tive dire
-tions (an exploring subje
t must 
hange its subje
tivity in order to 
hangedire
tion of approa
h), then it gradually be
omes knowledge; be
omes in-
reasingly obje
tive. The subje
tivity 
hanges 
an be di�
ult to dete
t whenone is learning from a good tea
her, or when undergoing well-known 
hanges,but they are there nonetheless, just as one's subje
tivity is 
hanging when2Of 
ourse, one may also 
hange one's 
on
eption of reality during outward explorations,but only in
identally, however well an outward experien
e may serve as i
onographi
 in-di
ator of the parti
ular individual evolution, be
ause it is an inward unfolding, and assu
h depends entirely on the individual's previous inward explorations. In other words,the outward experien
e only serves as trigger due to subje
tive dispositions for per
eivingit as su
h. 53



engaged in listening to a good story. The 
hanges are more deeply felt if onedoes not understand something for a time; one atta
ks the problem from thewrong angles, and then, suddenly, often serendipitously, one grasps the senseof it, and now it is easy to understand in more ways, but the exhilarationde
reases or vanishes after the initial breakthrough of one's individual hori-zons; it is not just a new pie
e of knowledge that is won, but the ability to
hange oneself in a new way.On Expedien
eAny programmer who has worked on development of a program growing ins
ope is intimately familiar with heada
hes a

umulating due to short
utstaken. Sometimes short
uts present themselves as irresistibly tempting solu-tions to parti
ular problems. One may well be aware that the solution doesnot take a host of subtleties into a

ount, but as those are beyond the s
opeof the program at the time, one leaps. Or the subtleties are not even per
eivedyet, in whi
h 
ase one is not aware of leaping. Then the program grows ins
ope, or it just turns out that some feature depending on the unsupportedsubtleties is greatly missed, but by then the short
ut supports a lot of su-perstru
ture, and is not easily 
hanged. That is when ne
essity must �ghta sometimes protra
ted battle with relu
tan
e due to other 
onsiderationsfor 
on
ession to radi
al reprogramming. The alternative is always the short-
ut `pat
hing up' the existing programming to support new requirements,whi
h, while often possible, be
omes in
reasingly di�
ult, aside from beingerror-prone due to the la
k of what may be 
alled `natural �ow' or `harmoni

orresponden
e' between program parts.There are myriad reasons for taking the short
ut, none of whi
h have any-thing to do with exploring truth; the short
ut works; it does not yield newunderstanding, but it works, and so attention may pro
eed to the next 
hal-lenge. In this form the temptation of the short
ut may be 
alled the s
ienti�
expedien
e.3 Eagerness to 
onne
t phenomena and 
onsider the 
onne
tionwell established after a few validations, then rush on to make new 
onne
tionsbased on the ones just made, has long been re
ognized as a quite universalhuman trait, and has lead to guidelines of doubt toward notions one 
on-siders adopting (or notions already 
onsidered �rmly in pla
e), where doubtshould be understood in the sense of turning to atta
k ; this one 
an onlydo if already in
lined to adopt a notion, or examining notions already held;the doubt is misapplied if used as 
ognitive resistan
e to newly en
ounterednotions. Only when a notion seems right is it exa
tly the right time to turnand ask why it is wrong, rather than looking for additional 
on�rmations.One famous proponent of this turning to atta
k was Karl Popper, who
alled the guidelines falsi�
ationism, as opposed to the 
on�rmation drive of3Absen
e of non-s
ienti�
 
onsiderations that make short
uts even more 
ompellingand truth exploration subsidiary is regrettably rare.54



positivism. Popper applauded s
ienti�
 theories for making disprovable pre-di
tions,4 at times referring to Einstein's General Relativity as a �ne exam-ple. However, theories 
an seem des
riptive of known fa
ts and still be wrong(Einstein understood this, as is evident from his thoughts on evolution of s
i-en
e, about di�erent theories making almost indistinguishable predi
tions).A theory originates from perspe
tives, the 
onsisten
y of whi
h is di�
ult toas
ertain thoroughly, espe
ially if 
oming from a sour
e generally 
onsidereda great authority, in whi
h 
ase 
ognition is liable to grant 
reden
e ratherthan atta
k analyti
ally (what Einstein despised as blind faith in author-ity). Additionally, perspe
tives are primarily lo
al to the individual's ownexperien
es and interests, where they may be quite 
onsistent, in whi
h 
aseidenti�
ation with the perspe
tives reveals that 
onsisten
y, but the theorymay 
on
ern matters outside this primary �eld of experien
e, and 
onsisten
yamong inexhaustive perspe
tives is a relatively weak indi
ation of validity.With primary fo
us on radiation, for example, it is not possible (at least ina simple s
enario) to a

elerate to lo
al radiation speed by emission of radi-ation, be
ause the 
loser one gets to radiation speed, the less push will beprovided by the emissions, and travelling faster than radiation speed wouldbe travelling ba
k in time as radiation is overtaken (miss something on TV,step qui
kly to the Moon with your teles
ope on your s
reen, and you may
at
h it again), but it is only the radiation from the event that is overtaken,you 
annot return before the event (hen
e, even Superman 
annot res
ue LoisLane (but at least he has the gra
e to apologize for tampering with time)).One may ask, then, why a theory is wrong, even though it survives ex-perimental test after experimental test to disprove its predi
tions. One goodreason a theory may yet be wrong is if it reveals no further truths�if it doesnot provide imagination with new vantage points from whi
h new regions ofthe unknown may be glimpsed. An overlooked 
onne
tion may appear thisway, being given by what has already been dis
overed; but if the 
onne
tionis not simply so given, if it entails radi
al rede�nition of root phenomenato resolve theoreti
al in
onsisten
ies in an abstra
t fashion, then the theory,even though yielding a mu
h desired result�or rather, espe
ially if it yieldsa mu
h desired result�should be met with far more doubt than alterna-tive physi
s interpretations that do not yield di�erent equations; those arefood for the imagination, if nothing else. One must not, however, ridi
uleproje
tion of 
onsequen
es of however small e�e
ts to their possible 
on
lu-sions, even if, relative to the notion of 
ompletely dragged aether, the slightannual displa
ement pattern known as stellar aberration was what 
ausedabandonment of propagation medium as well as distortion of the de�nition4Although this has always been 
onsidered good s
ien
e, it is by no means universalamong s
ientists to remember a
tually trying to disprove their theory; after all, the ex-hilaration of experimental 
on�rmations is so mu
h more uplifting and promising thanattempting to undermine one's glorious theory�in fa
t, one may not really �nd it in one'sheart to do so with the full for
e of one's intelle
tual artillery, be
ause the theory is soobviously true and beautiful. . . 55



of time. Had these 
on
lusions been otherwise manifest, whi
h, indeed, waswhat Einstein attempted to show that they were, then expedien
e would notbe involved at all.On PrideAny programmer is disabused of a 
ertain sense of pride early on�after afew hundred `dis
overies of �aws in the programming language' has turnedout to be �aws in the program at hand. One learns to quell the pride that
ongratulates one with being the genius able to stroll right in and dis
overin pra
ti
ally no time what had eluded everyone else. One learns to givesu
h pride its proper name: Stupid. Then, as one develops one's skills, goingon to honing them in some �eld or other to levels mat
hed by few others,pride starts 
ongratulating on
e more, and must be put down repeatedly,although one already knows it for being stupid. Rather than give up, though,pride then pretends it has been defeated, 
ongratulating one with the vi
tory,parti
ularly 
onsidering all one's talent and skill, making it no mean feat toremain humble. . .Is there any boy who does not fantasize about being applauded for somegrand a
hievement, pi
turing himself dealing more or less gra
iously with ahost of devout worshippers and pronoun
ing judgment on the ones he dislikes,and banning unsavorable food for
ed upon him by tyranni
al parents whilehe is at it? �Fantasies about be
oming `leader of the pa
k' who all theothers follow. Whenever ambition is a

omplished, there is a strong impulseto 
elebrate in just the manner suggested by pride, and thus fantasies arefed new fuel for per
eiving their validation in reality, eager for the assuran
ethat it is not base instin
t but high virtue.5In exploration of truth, pride has no pla
e. The exploration is a

om-plished by opening one's mind, enabling it to re
eive truth. One �nds truth;one does not 
reate it.6 The extent to whi
h one 
onsiders it one's own a
-5With not a few ful�lling their ambition by milking this 
raving.6Might one be forgiven for suggesting a rather thorough revision of names in physi
s?Formally speaking it is perfe
tly true that the name does not matter; what is importantis what the name indi
ates, so why not 
hoose names for laws, fundamental prin
iplesand natural 
onstants after those who dis
overed them? Initially, there is some sort ofpruden
e in this, while the validity of the dis
overy is still on trial, be
ause then one maymore readily disso
iate oneself from it if it turns out false. When the name of the dis
overer
ontinues to be atta
hed to what was dis
overed, it is in honor of that dis
overer, whi
h
onvention is appealing to pride (
ompounded by the habit of expression that physi
alphenomena obey this or that law, almost elevating the dis
overer to arbiter). Indeed, wereone to 
ompile a list of physi
al laws, prin
iples and 
onstants, one would get, essentially,a memorial to outstanding physi
ists, with only here and there a word to give a hint ofphysi
al signi�
an
e, and that is the problem; the human mind has di�
ulties learningand remembering arbitrary names, and keeping straight whi
h denotes what. The hint,the short des
riptive, is far preferable when learning the �eld, partly be
ause one getssome idea of whether something is relevant to one's 
urrent angle of approa
h, but mostly56




omplishment, is the extent to whi
h one's mind is 
losed. Although truthsare found within, one does not posess truth; the 
onne
tion is latently there,and through it all truth's in�nity, but it 
an only be re
eived as a gift; anyillusion of taking is but a pi
king among what one already has. Oneness withthe journey requires absen
e of ego. Awed gratitude for the blessing of ex-perien
ed truths is the most humble expression of self-re�e
tion, insofar oneresists turning it into pride in one's ability to experien
e truth.Never in the youthful fantasies does one 
onsider pride to be absent froma

omplishment, but if these fantasies in
lude gaining a measure of wisdom,then none of them 
an be realized as they are fantasized, be
ause growth ofwisdom and truths experien
ed be
ome de�ning for one's perspe
tives, everevolving from previous states as long as one keeps up the exploration. Thedesire for 
elebration, grand parades and general admiration fades as one be-
omes in
reasingly devoted to truth exploration, for whi
h all the previouslydesired honors would only be in the way as disturban
es and distra
tions,with the danger of ensnaring one's attention so 
ompletely that `reality' ap-pears as the awakening from a mysterious dream that one 
an no longer re-vive be
ause of attention's new ties to reality through per
eived obligationswhi
h one must keep busy to ful�ll. Confronted with expe
tant regard, onemay, out of kindness, wish to respond amiably, rather than reje
t and ignoreexpe
tations, and so one a

epts the mantle of authority, impli
itly perpet-uating the belief that regarding authority is a virtue superior to individualresponsibility.Beware pride's temptation; pride is a most unfailing herald of untruth.To explain: One may 
onsider imagination ever truthful, if one remembers toput revelations into the 
ontext in whi
h they were per
eived. In the samemanner, one may always be truthful by adding expli
it subje
tivity to one'sstatements, whi
h then be
ome renderings of one's impressions and 
urrentbeliefs. To avoid su
h repeated expli
itation, one may 
onsider subje
tivityimpli
itly understood. However, as people generally omit subje
tivity in for-mulation as well as intent, so imagination's dis
overies are often taken out of
ontext, or (mis)applied in a di�erent 
ontext. In this manner the professedtruth is of one's personal 
reation, rather than revelation humbly per
eived,and so it is that the person, per
eiving one's own authority, be
omes prideful.Pride, then, heralds one's own misinterpretation.7be
ause it makes it easier to remember and apply the law or 
onstant or prin
iple 
orre
tly.One may still get things messed up in memory to some extent, but not in the arbitraryway of mixing up two names. On
e all the names are learned, the problem no longer exists;rather, it be
omes a burden to learn new (des
riptive) names, but for the a

essibility ofphysi
s to new generations of students, perhaps the in
onvenien
e of swit
hing to names
arefully 
hosen through mu
h 
lose s
rutiny and 
ontemplation may be endured. Afterall, the naming pro
ess itself 
an be quite an inspiring one.7There is a very 
lose alternate perspe
tive on this, whi
h 
onsiders re
ognizable ideasto be only approximate 
arriers of the 
onne
tion that was revealed, just like words arebut approximate 
arriers of intent, entailing that a revelation must express itself in one'sown `vo
abulary' of ideas, thus requiring interpretation to �nd out the true meaning. The57



One may indeed have fallen vi
tim to pride, proposing that temporalrelativity is erroneous, despite having been held to be true by physi
ists ingeneral for a long time. Thus, one must show, as far as one is able, that it isnot pride speaking, but �rst, to illustrate how pride 
an be very persuasivein its reasoning and taint one's logi
, one will 
onfess a little story, whi
h isquite analogous to Einstein's reasoning (in the quote heading the subse
tion`Abandoning absolute time') about philosophers doing philosophy being allwell and good, as long as theoreti
al physi
s have no reason to questionideas 
onsidered fundamental in philosophy. Please take nothing of the story'sbanality�it is by no means intended to mo
k (or one would only su

eedin mo
king oneself for having made a banal mistake)�one 
ould admit tofar more grievous mistakes, but that would take attention away from theissue. Here goes: Some time after a tooth operation removing the brokenroot of a tooth, one experien
ed sharp pri
king from inside the 
avity, asif a splinter had been missed, and was now wedged 
rosswise. The dentist,however, s
o�ed at the suggestion that he should have overlooked a splinter,insisting that everything was quite as it should be, and after worrying atthe `splinter lo
ation' for some time, one grew numb to the sensation. Yet itreturned on and o�, in a small but annoying way, gradually felt also on theba
k side of the 
avity when poking from the front, so one be
ame in
reasingly
onvin
ed that the dentist had been defensive due to wounded pride over thesuggestion of his operation's imperfe
tion, and one was even on the verge ofremoving it oneself (one `knows best and feels more surely where the shoepin
hes'), but risk of infe
tion and inferiority of tools made one 
onfront thedentist instead. As it turned out, s
arring tissue had formed small knots, oneof whi
h pin
hed, without any splinter to 
ause the sensation. The developingnotion of pri
king on the ba
k side of the 
avity may have been due to theedge of the rootless tooth `s
raping' on the other side as the tooth was ro
ked,yet it was likely entirely psy
hosomati
 
on�rmation of one's 
onvi
tion, asone 
an no longer reprodu
e the e�e
t. No one, in
luding this one, is by anymeans immune to erroneous 
onvi
tions. On the 
ontrary, in one's primary�eld, one adjusts erroneous 
onvi
tions (theoreti
al �aws) quite frequently,and 
alls this evolution of s
ien
e. In the 
ase of dental matters, one is ableto maintain a quite simple erroneous 
onvi
tion for a long time, be
ause onehas little insight into dental matters with whi
h to 
hallenge the 
onvi
tion.Whereas Einstein entered philosophy with the intent of 
hanging some-thing in that �eld, namely the 
on
ept of time, one entered physi
s with thedistin
tion is �ne and fragile, 
onsidering that 
ognition is qui
k to substitute impressionswith approximate ideas already known, so the revelation loses granularity and be
omesdistorted already while memorizing, and mu
h more so in the formulation pro
ess; thatis, the distin
tion 
laims that the revelation was more truthful before 
ognition was done.One then requires another revelation, or a renewal of the revelation, in order to 
lear it upby �ne-tuning the ideas with whi
h it is memorized. Whether or not the distin
tion is true,although an interesting question, is not relevant here, be
ause as long as one is expressingoneself in terms of attempts at meaningful interpretation, then pride is not present.58



intent of understanding temporal relativity. One's primary �eld is 
ognitivedynami
s, and one's angle of approa
h that event indi
ations are tempo-rally 
omparable. One was su�
iently a
quainted with Relativity Theory toknow that temporal relativity would have some de�nite role in this regard,the extent of whi
h it was 
onsequently ne
essary to understand. One wasnot at all relu
tant, having long ago abandoned 
utting of 
orners in stud-ies of fundamental 
ognitive prin
iples, and as temporal relativity, in themanner explained, would be relevant for spatio-temporal 
omparability ofinformation, one had to learn about it. One failed to grasp temporal rela-tivity. Although there was some obs
urity in the derivation (the train-and-embankment thought experiment), it was not initially a reason to atta
ktemporal relativity, be
ause a more 
lear derivation might be found else-where, and the wide regard of Relativity Theory forbade amateur 
riti
ism(although Einstein and other great physi
ists have stipulated that the ideasof physi
s are not parti
ularly ina

essible, only the ways of 
al
ulation basedupon those ideas may require advan
ed studies). Thus, one was defeated inthe �rst round by failure to understand it. One then dug deeper into physi
sto refresh and expand one's understanding of physi
al phenomena, and itwas then, in a gradual way, that la
k of explanation of 
riti
al points, la
kof alternative derivations (of temporal relativity) for 
omparison, and one'sdeepening de�nition of the problemati
 points, lead to the emerging alter-native theory of gravitation spa
e as non-homogenous medium of radiationpropagation that seemed everywhere a viable alternative, when adjusted for�awed interpretations and mistaken assumptions along the way.Might one be straying from truth in feeling satis�ed that temporal rela-tivity is at best a tri
k of 
al
ulation, making some sense only when the lo
algravitational �eld is the basi
 frame of referen
e, with time dilation andlength 
ontra
tion to 
ompensate for the notion of homogenous, mediumlessspa
e�twi
e an abstra
t `bending out of wha
k,' so to speak, to a

omodate`straight spa
e' for radiation isotropy regardless of inertial frame, when it ap-pears non-homogeneity of spa
e (medium density) is su�
ient varian
e? In
ase one is enlightened to the 
ontrary, one should admit to the foolishnessin 
omposing the present treatment without dis
overing the deeper truth,but far more importantly, one would rejoi
e in the enlightenment, as thatwould most de�nitely expand one's horizons. Yet one is satis�ed that saidrelativity does not modify the idea of time, so 
omparison of time lines�spatial and/or temporal 
oo

urren
e and/or di�eren
e�is quite possible tothe extent one is able to translate between indi
ations, whi
h is enough asregards fundamental 
ognitive prin
iples.Cooperation vs. CompetitionEverything that is really great and inspiringis 
reated by the individual who 
an labor in freedom.59



�Albert Einstein, 1938Pride, and in turn expedien
e, is the 
ause of the 
ommuni
ation gap be-tween the ambitious and the truth explorers; to the former, pride is time's
arrot keeping them busy with progress, never minding truth or untruth,only a

omplishment; in su
h eyes `aimless' truth exploration is a waste oftime, and by their authority they re
ommend going more dire
tly for re-sults, and by their power of in�uen
e they add to the expedien
e of 
utting
orners. To truth explorers, on the other hand, pride is a mental blindfold.Thus, ambition's whip and 
all for results obstru
ts human evolution. Onlywith patien
e 
an truth be explored, and only with exploration of truth ishuman potential in
reased, and human evolution depends upon human po-tential. Praying for riddan
e of extraneous tests and in�uen
es is not a desirefor easiness and relaxation; all evolution of 
ons
iousness in truth is fraughtwith peril, not only pride's temptation to blindness and expedien
e's temp-tation to 
ut short one journey to get on with the next; for the opening mind
annot hide from itself, nor from its heritage, and so it must struggle withguilt and forgiveness, personal and inherited, and �nd harmonious resolutionwithout blo
king, as integral part of being a truth explorer.8Competition is imposed by extraneous in�uen
es, making short
uts ex-pedient as means to leap ahead of the others, often leading to the least stablefoundation for further development being sele
ted as winner, besides makingit strategi
 to withhold insights from one another, e�e
tively turning truthexplorers against ea
h other. Cooperation is the fruitful way; it suspends thetemporal whip, and restores sharing to the virtue that it is. Sharing truth,everyone ends up with more than they had.9 Those blessed to be (or havebeen) part of a group, 
ommunity or network, in whi
h there is 
ooperationwithholding nothing, know the mira
le of sharing as something natural andself-evident, whereas 
ompetitors and s
hemers s
o� at the notion, and so8These struggles are, of 
ourse, not undertaken only by truth explorers, but by the
ons
ientious in general. However, while blo
king always generates distortions to per
ep-tion a

umulating in the long run, it is more debilitating the more one's work depends on
larity of per
eption rather than routine, to �nd and navigate new patterns rather thanhoning �uen
y in known ones.9Einstein dis
overed the prin
iple behind lasers, whi
h prin
iple is an ex
ellent illus-tration of the bene�t of 
ooperation. Radiation of 
ertain wavelengths in 
ertain 
ontextsof matter will 
orrespond to the energy di�eren
e between two (or more) relatively sta-ble energy levels, whi
h, as has been des
ribed, enables absorption. The rate of emissionand absorption is greatly in
reased when radiation of the right wavelength(s) is alreadypresent. With a bit of anthropomorphization, one might say that emission o

urs mu
h lessrelu
tantly, as there is plenty of other photons to absorb. The result is that photons of thewavelength(s) already present will tend to be released in the material 
ontext, syn
hroniz-ing and sharing the free radiation �ow�naturally, this state only works as long as the free�ow is present; it will 
ease if the �ow is drained externally. The anthropomorphizationof vanishing relu
tan
e is quite general; people are far more likely to do something whenothers are already doing it. It requires daring to go �rst. When everyone else is going, itrequires daring not to go. 60



they are unable to get past the 
onvi
tion that giving away means less forthemselves, when it is really a property of the attitude that it generates itsown ful�llment, as it is then relu
tan
e to give that is shared and growing.Where positive sharing is not 
ommon pra
ti
e, a leap of faith is required tomake it so. It will not do to test the waters 
autiously with one toe, with-holding any real giving, at least until the prin
iple has proven itself, in orderto avoid or minimize risk of loss in the experiment; one must leap all the way,or never get to swimming.
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Quotes and InterpretationsSome of the quotes of Einstein that have been in
luded in this text reveal
lues to erroneous assumptions, 
ontributing to explaining `the leap thatbridged the gap.' It is not one's intent that the quotes should be Einstein'sjudgments measured ba
k to himself, be
ause they express insight or erro-neous assumption a

ording to interpretation. For example, it is not wrongthat mathemati
al exploration has 
reative potential, but it is not the 
re-ative prin
iple. One is most inspired to formulate something quotable whenex
ited over some dis
overy, and the utteran
e is 
learly a tribute to math-emati
s after some �ddling with equations revealed an eminent des
riptionof some physi
al phenomenon. It is wise, then, to point out that the 
reativeprin
iple is there, but an erroneous assumption to suggest that 
reativityis only possible through mathemati
s. A slight di�eren
e in perspe
tive,1 adramati
 di�eren
e in interpretation. It goes to show that argumentation isfutile, whenever one relies on s
epti
al perspe
tives; when one knows better,or has some irrelevant reason for disbelieving the sour
e.2 When one is willingto adjust and tune one's perspe
tive in order to �nd out how some statementreveals truth (in benevolent approa
h, free of pre
on
eptions), then truth be-
omes abundant, always improving one's truth explorations, and then one
an re�ne one's understanding by �nding out where it strays from truth.

1There is no 
ogitation without perspe
tive, and 
ogitation is limited by the `�lter' ofthe perspe
tive; if one reprodu
es the 
ontext of the original statement, it is likely to revealtruth, and ex
essive extrapolation is then unnoti
eable (or re
ognized as ex
ited tribute),whereas a more general perspe
tive�or the perspe
tive of a di�erent 
ontext�weighs thestatement's parts di�erently, and the ex
essive extrapolation may be
ome the key 
laim.2The importan
e of irrelevant reasons should not be underestimated; pride in old no-tions that one has gone in for, a personal grudge or some desire to impress, whi
h arerelevant in the so
ial 
ontext, easily override the truth-relevan
e of one's perspe
tive �l-ters. 62


