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Chapter One: A Brief Overview of SRT
Jeff Alford

Abstract: Introduction to Einstein’s two postulates (Postulate 1 and Postulate 2), other
the one hand, and Einstein’s five modifications (space transformation, time
transformation, relativity of simultaneity, and mass energy equivalence), orhére ot
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Definitions:

Einstein’s Two Postulates-

1) Postulate One: Principle of Relativity- “...for every reference systemhich the
laws of mechanics are valid, the laws of electrodynamics and optics are also
valid.” (Miller, pg. 370)

2) Postulate Two: Principle of the Constancy of the Velocity of Light- “Light is
always propagated in empty space with a definite velocity ¢ which is independent
of the state of motion of the emitting body.” (Miller, pg. 371)



Assumption about light which follows when one puts Einstein’s two postulates together-

Light is propagated in empty space with a definite velocity ¢ with respect tp ever
reference system in which the laws of mechanics, electrodynamics, and aptiaficar

Modifications which follow from Einstein’s assumption (stated above)-

1) Space Transformation
2) Time Transformation

3) Mass Transformation

4) Relativity of Simultaneity

Relationship which follows from Einstein’s assumption:

1) Mass Energy Equivalence Relationship

2. Introduction

Einstein starts The Special Theory of Relativity (SRT) off, in his 1905 paper,heith t
introduction of two postulates. These two postulates, when taken together, produce an
assumption about the velocity of light, upon which the remainder of his theory is built.
This is the assumption that light travels isotropically (same speed in alioi® at c,

when it travels through empty space, with respect to all “inertial coordinaéms/s
“Inertial coordinate systems” are those systems within which the lawsabfamies (and

the laws of electrodynamics and optics, as well, according to Einstein) remédin val

Four modifications and one relationship follow from this assumption (see definitions,
above).

In this paper, we explore Einstein’s postulates, on the one hand, and the
modifications/relationship on the other.

3. Issues of Resistance

| believe that Einstein’s Theory of Relativity (Both SRT and GRT) is totallyibog
(Please see note 1 on this section).

Most people immediately dismiss the possibility that Einstein was wrong, onotinedgr

that 1) Einstein has proven himself to be one of the most intelligent scientistgethat e
lived, so how could someone of mediocre intelligence refute his theory, 2) if he was
wrong, wouldn't it have been noticed by the great scientists since Einstein’sitiche,



refuted accordingly, 3) the theory has withstood experimental and theoreticilystout
over 100 years, so how can it be wrong, or 4) if the theory is so ambiguous, how come it
came to be accepted in the first place ?

Since this immediate reaction is so strong, and since this reaction can bias e @ipini
the reader, | have decided to put responses to these concerns in my notes. (Please see my
notes for this section).

4. Einstein’s Assumption of Light Isotropy Introduced

Now that I've addressed the main issues of resistance to the possibility thairEins
could be wrong, it is time to describe the basics behind the Theory of Relativity.

Einstein created two theories of relativity: He created SRT in 1905 and healdedRiie

in 1915. SRT is based on the assumption that light travels at a constant velocity (through
empty space) with respect to all inertial coordinate systems. Einstd®TqGeneral

Theory of Relativity) is based on the assumption that light travels at a constanityvel
(through empty space) with respect to all inertial and non-inertial coordinééensy#s

can be seen, SRT is a subset of GRT. We will be exclusively considering SRT in this
paper.

Einstein’s assumption as mentioned above follows from the mutual consideration of two
postulates in SRT: 1) That the laws of physics (mechanics as well asdteatrocs and
optics) remain the same (valid) in all inertial frames of reference, andt Zigtitaravel

at a constant speed in a vacuum.

5. Einstein’s First Postulate

Einstein’s first postulate states that the laws of physics remain thersathaon-
accelerating (inertial) frames of reference. Let us briefly consiterenEinstein obtains
his first postulate. Einstein introduces his first postulate as a geneoaliaatextension
of (what Einstein considers to be) a previous law which applied only to
gravitation/mechanics.

Specifically, Einstein takes it as a given that the laws of mechanicarémeaame in all
non-accelerating frames of reference. This is called the Relativitgiple of Mechanics.
Then he shifts this statement to also correspond to laws of electrodynamics and optics
This is called the Relativity Principle of Electrodynamics. After makmig ghift, he can
assert that all laws of physics remain valid in non-accelerating framefemdnce. This

is called the Relativity Principle.

Most people, including relativity proponents and relativity opponents alike, do not have a
problem with accepting the Relativity Principle of Mechanics. However, seetativity



opponents have a problem with the Relativity Principle of Electrodynamics. Such people
interpret that Einstein didn’t have enough justification to make this shift.

Einstein admitted that is takes some faith to make this shift. Such is the reason tha
Einstein tried to justify it. Exactly how did Einstein justify this shift?

There is much dispute as to how, precisely, Einstein tried to justify this shift. finsthe
paragraph of his 1905 paper, he makes mention of the fact that magnet/conductor
phenomenon can be explained from two points of view: 1) from a reference frame at rest
to the magnet, and 2) from a reference frame at rest to the conductor. It is sgehatate

this argument is related to his justification for making the shift. Also, as ayferm

his postulate, Einstein viewed nature as though laws of physics are valid in cestain se
frames of reference. With such a view of nature, it appears as though it seentdd sensi

to Einstein that the territory for validity of all laws of physics (mecharsosall as
electrodynamics) should remain the same.

6. Einstein’s Second Postulate

Einstein’s second postulate is that light travels through empty space at speed c. The
author believes that the connection between postulates one and two is more clear if we
alter the second postulate to state the following: “It is a law of physicsr¢elgeamics

and optics) that light travels through empty space at speed c.” Note that in this @mende
restatement of Einstein’s second postulate, we have added the qualificationldiviefa
physics (electrodynamics and optics) that...”. (see my notes for more ctaifiea to

the reasons for this necessary amendment).

7. Postulate One + Postulate Two= Assumption A about Light Isotropy

Einstein’s first postulate is that all laws of physics (mechanics asawelectrodynamics
and optics) remain valid in all inertial reference frames. Einstein’s secondgtess (as
amended above) that it is a law of electrodynamics and optics that light trahes at
constant velocity of ¢ through empty space. As a law of electrodynamics and optics, the
velocity of light through empty space proposition should remain valid in all inertial
reference frames.

Notice here that the first postulate defines the territory for the validigme bf physics
(all inertial reference frames). The second postulate is a velocityholigtement about
one of these laws of physics. As a law of physics, the velocity-of-light statshmmurd
be valid in the territory that all laws of physics are valid in (inertial syste



Restated, if all of the laws of physics must remain valid in all inertialeede frames,

and one of those laws of physics is that light travels through empty space at the constant
velocity of c, then it follows that light must travel at the constant velocity ofd in

inertial reference frames.

The above description of the relationship between Einstein’s two postulates, and how
they combine to produce his overall assumption about the velocity of light, is an
inference that the author has made, and may or may not be shared by the scientific
community. For one thing, it required the amendment to the second postulate, namely,
the additional qualification “It is a law of electrodynamics and optics that... sddsa

for making this inference are described in more detail in the notes to the variomsssect

Although the scientific community may not be in agreement as to how, precisely,
postulate one and postulate two combine, one idea is shared. This is that the combination
of his postulates somehow generates the assumption that light travels through empty
space at the constant velocity of ¢, with respect to all inertial coordinagensysthis
assumption about light is the basis for the remainder of Einstein’s SRT, and
consequently, the basis for the remainder of this paper.

Note that we can restate Einstein’s assumption as follows: Light travttspisally at c
in all inertial reference frames. (See note 5). This terminology will be bsaaghout the
remainder of this paper.

8. Rods and Clocks

Now that we have gotten past the tricky business of how Einstein’s postulates combine to
produce his assumption about the velocity of light, we can focus exclusively on the
assumption itself, and the implications of this assumption, and leave the postulates behind
us. (This may bring a sigh of relief, but don’t worry, there are still some stic&lygsato

come).

Einstein foresaw that his assumption about the velocity of light would threaten the

notions of absolute space and time between frames, when the frames are allowed to move
with respect to one another. He foresaw that he would have to modify space and time
between frames, when the frames were allowed to move with respect to one another. But
he wished to preserve the notions of absolute space and time between frames, when the
frames were chosen to remain at rest relative to one another. To the extent @dithis w

he sought to argue why it is that the notions of space and time (and simultaneity) can be
considered to remain absolute throughout an arbitrary frame of reference.

To accomplish this goal, Einstein considered an arbitrary reference frameigi obns

rigid rods and clocks, at rest to one another and at rest to the frame itself. Hiptamssum
about the velocity of light, as applied to this single frame of reference, statéighha

would travel at the same speed of ¢ with respect to this frame, throughout the frame. He
claimed that the clocks would only be good clocks (i.e. suffice to define an increment in



time) if they could be synchronized. (see note 1 and 2 for this section). Einstein used, as a
synchronization technique, the out-and-back propagation of a light signal (see note 1).

Only if the clocks remained at rest to one another would the distance between them not
change, during the synchronization process. It followed that the clocks had to remain at
rest to one another for the synchronization process to be employed properly. The above
argument led Einstein to establish the assertion that, for an arbitraryceférame,

space, time and simultaneity remained absolute throughout the frame

9. Relative Space and Time

Einstein’s assumption states that light travels isotropically to aliaheeference
frames/observers. It is easy to see why this assumption of light isotropy wadddi cal
drastic reinterpretations of the notions of space and time between referemes (oa
observers), when we consider two frames/observers moving relative to one another.

Consider the following freeway thought experiment: Consider three cars on theidame
of the freeway. Car one is parked on the shoulder of the road. Car two is traveling at 40
MPH in the slow lane. Car three is traveling at 60 MPH in the fast lane. Assuncarthat
two and three pass car one at the same time (an event). Cars on and two represent
reference frames or observers. Car three represents a light pulse.

Car two is viewed by car one to travel at 40 MPH. Ordinarily, car three would be viewed
by car one to travel at 60 MPH, and by car two to travel at 20 MPH. Why is this? One
might be inclined to say that it follows from the laws of mechanics. But that is not the
case. This actually follows from a much more fundamental principle of the law of
addition of velocities.

Now let us say that car two is not allowed to view car three as traveling at 20 MPH.
Rather, car two is told that he must view car three to be traveling at 60 MPH, justrlike
one. This requirement represents Einstein’s requirement (or assumption) itnetiall
observers (and reference frames) view light to travel at ¢ with respectrtseiives.

At first glance, this requirement appears impossible. That's why Einsterhsagecond
postulate is apparently irreconcilable with his first postulate, in the thirdnag@taof his

1905 paper. However, Einstein attempts to rescue the assumption/requirement by
proposing that space and time are modified between cars one and two. It should not be
surprising that space and time are messed with to achieve a velocity desieed, sinc
velocity is the space traversed divided by the time elapsed.

Einstein is hereby proposing than an amendment to the law of addition of velocities is in
order, when we consider that what we are measuring is the velocity of a light pulse.



10. Actual Derivations of Space and Time Transformations

| know of two primary derivations of the space and time transformations. Both consider
an event (i.e. creates light) to occur where and when observer S’ passes observer S. This
event will create a spherical wave front which must remain concentric in batmsyst

(“The paradox of the sphere”). The first derivation considers the whole spherical wave
front. The second derivation considers only a pulse (or set of pulses) of this wave front
which goes out, hits a mirror, and then comes back to hit observer S’. See Wheeler,
Hawking or Young for derivations. (Wheeler, Spacetime; Hawking, Brief History of

Time,; Young, University Physics).

11. Relativity of Simultaneity

Einstein had established absolute simultaneity, within the context of a singie\ia
the synchronization of his clocks in a given reference frame. Einstein usesrthe trai
thought experiment (after 1905) to demonstrate that simultaneity is relativecnet
reference frames moving relative to one another.

An observer is placed in the middle of a running train (systems S’) and on the ground
(system S). The observer on the ground watches the train as it passes. Just as the two
observers pass one another, two lightning bolts strike the ends of the train. We consider
the two pulses of light created by the lightning bolts that will eventually convetige w
each of the two observers. It is argues that the two pulses will eventually hibtimel gr
observer at the same time but that they will hit the train observer at diffienest tt is
argued that because the ground observer is struck with the light pulses at the same tim
he will conclude that the lightning struck each end of the train at the same time. It is
argued that because the light pulses hit the train observer at different timds, he w
conclude that the lightning struck the two ends of the train at different times. Hence,
relativity of simultaneity of events between two observers moving relative tanotieea.

12. E=mc/2

Einstein didn’t derive the mass energy equivalence relationship in his 1905 paper. Rather,
he showed that it was a byproduct of his theory later that same year.

13. Apparent Disagreement with Experiment-Stellar Aberration

Einstein’s assumption is that light travel isotropic to inertial observerdldravas such
an observer. Bradley found that the light coming to us from the stars does not travel
isotropic to his telescope (or to him). Rather, the light travels isotropic to the Btés
apparent discrepancy compelled Einstein to reconcile the theory by deriving ldre stel
aberration formula in section 7 of his 1905 paper. For more details, see my paper.
(Alford, Light Isotropy-Theory and Experiment).



14. Apparent Internal Contradiction-Twin Paradox

The most famous apparent internal contradiction inherent in Einstein’s Theorylésllabe
the Twin paradox. Basically the argument proceeded between Dingle and Einstein, as
follows:

Dingle: SRT doesn’t prefer any one frame to any other. Therefore, the predicted
modifications must be reciprocal. That is, whatever S views of S’, so S’ must view of S
So | will view you to age more slowly and be thinner than me, and you will view me to
age more slowly and be thinner than you. How can this be?

Einstein: Mutual comparisons cannot be made while we are in motion relative to one
another. We must be at rest to one another to make these contradictory conclusions.

Dingle: Relative age between twins can be compared after a Buck Rogersangiep
journey. Twin A and twin B are the same age the day twin B takes off in a spaceship.
When he comes home, A should view B to have aged less, while B should view A to
have aged less.

Einstein: The situation is asymmetrical in nature because B is acicegeoathe earth
while A is not.

Dingle: We can consider that both twins get on a spaceship and go in opposite directions.

Einstein: This situation is no longer within the realm of SRT because the twinsB\ and
must accelerate and decelerate relative to the earth on the out and back tripanGRT ¢
reconcile this apparent discrepancy on the basis that the acceleration suffidetingy
twins is not reciprocal/symmetrical.

(See note for more detailed information)

15. Violations to Intuition-Empiricist Arguments

Einstein is aware of the fact that it is bold to assert that space and tiretative r This

is because, as he says, the notions of absolute time are intuitively pleasing. Theohotions
relative space and time run counter to basic intuition. Einstein defends his boldasserti
on the grounds that intuition, itself, can be faulty.

Intuitive notions, says Einstein, are formulated via sensory experience (Eshgiaan-
see note). While sensory experience may be familiar with measuring theywefarrs
and the like (i.e. slow moving phenomenon), we are not familiar with measuring the
much faster phenomenon of the velocity of a light ray.



It is for this reason, he argues, that we may resist amending the law of addition of
velocities, or equivalently, amending the notions of absolute space, time, mass and
simultaneity.

16. Conclusion

Einstein begins SRT with two postulates which, when taken together, lead to the
“assumption” about the velocity of light, which states: Light travels isotrdpiagt with
respect to all inertial observers. A list of the interchangeable terms, dropped aad
added terms, in order to arrive at this result, is given in the notes to this section.

The remainder of SRT follows from this “assumption” about the velocity of light. To
keep this assumption true (i.e. the “assumption may be more appropriately termed as a
“requirement”) we find that four modifications and one relationship are in order, namely
1) space transformation, 2) time transformation, 3) mass transformation, i)tyeddt
simultaneity, and 5) E=mc”2. The modifications follow from consideration of Einstein’
“requirement” about the velocity of light, within the context of two observers, moving
relative to one another.

Reasons for the modifications of space and time can best be seen from a simg Freew
Thought Experiment. Reasons for the modification of simultaneity can best be seen from
Einstein’s Train Thought Experiment.

Since Einstein predicts he will have to propose relative space, time, and sinyltanei
between frames, when the frames are allowed to move relative to one another, he finds it
necessary to reiterate precisely why we can sustain/preserve the notibsslotfea

space, time and simultaneity between frames when the frames are not allovea@ to m
relative to one another (or what amounts to the same thing, prove why the absolute
notions can be preserved in an arbitrary frame of reference, throughout the frame of
reference).

Einstein rebuts apparent experimental contradiction with his theory (Stekaration)

in his 1905 paper, and he rebuts apparent theoretical contradiction in his theory after the
publication of his 1905 paper (in conversations with Dingle). Einstein defends his
proposed counterintuitive modifications after the publication of his 1905 paper, via
Empiricist arguments.

17. Notes to Various Sections:

17.1 Definitions-Notes

Note 1: Often times the student becomes confus#tdumiderstanding the distinction between Einstein’s
second postulate and his assumption about theityetfdight. It is important to realize that Etedn’s



assumption about the velocity of light follows fraaking postulates one and two together (it doés no
follow directly from postulate two). If Einsteinassumption about the velocity of light followedettitly
from postulate two, Einstein would have no reaswrnirftroducing the first postulate.

Postulate two doesn’'t make any claims about trereate systems that light travels at a constantitg!
with respect to. Postulate one fills in this gap.

For a more elaborate discussion on Einstein’s Togtates, the relationship between them as well as
what each means when viewed separately, pleasayspaper “Einstein’'s Two Postulates” (Alford,
Einstein’s Two Postulates).

Note 2: Note, from the way that the first postuliatertroduced, that Einstein takes it for grartteat the
reader is aware of the reference systems for whiehaws of mechanics remain valid. Einstein latiedse
reference systems “inertial reference systemstheotexts by him. (Einstein, Relativity). These ar
reference systems which can move at a constardatamnal (without rotation) velocity with respaotone
another.

If you are like most people today (relativity oppais and proponents alike), then you agree witktEiin
that it is known that the laws of mechanics renvailid in inertial frames of reference. This is phastulate
one as applied to the context of mechanics. lisis lenown as The Relativity Principle of Mechanics.

But some relativity opponents feel that Einsteir&tt have enough evidence to shift this princguler to
the domain of electrodynamics and optics. For grtliscussion on this point, see my paper. (Alford,
Einstein’s Two Postulates).

Note 3: Note that Einstein is talking about theoeély of light when the light travels through emptyace.
He is making no claims about the velocity of lighatveling through material mediums. In some
experiments which test SRT, the light is travelingpugh material mediums (i.e. Airy, Fizeau, et€he
experimenters are not ignorant of the fact that Ry discusses the velocity of light through empty
space.

Rather, the experimenters regulate the temperafube medium to make sure that it is homogeneous i
space. They are interested in measuring the isptrblight through the empty space between the
molecules in the liquid or solid. It is a trickysige to determine where SRT ends insofar as making a
prediction of the propagation of light through fieckets of empty space in these mediums. Admittedly
the author even has trouble with this issue.

Note 4: Note that Einstein is making no claims dhwhat the precise value of light is found to bather,
Einstein is saying, whatever it is, it is a fundataé constant in nature. Given that the value tsecis
saying that light will travel at ¢ with respectat “inertial reference frames”. This is statemahbut the
isotropy of light more so than it is a statemerdwdtihe actual velocity of light. For further dission see
my paper. (Alford, Light Isotropy-Theory and Expaént).

Note 5: Note that a portion of postulate two isually redundant. When Einstein states that the ligh
travel at ¢, independent of the emitting body, bedn’t add “independent of the emitting body”. Tikis
because he is trying to get to the assertion itjiat travels at ¢ with respect to inertial referefiames. If
the light travels at ¢ with respect to inertialeneince frames, then it follows that the light witit travel at ¢
with respect to the emitting body (unless the engjtbody just happens to be at rest to the inertial
reference frame under consideration).

The fact that Einstein was being redundant hers doénecessarily indicate that he made a mistake.
Rather, Einstein most likely just wanted to empmashat he was not a proponent of the Ballisticorje
This is especially likely when we consider the fiett he had effectively implied in the preceding
paragraph of his 1905 paper that the StationargrEtheory should be abandoned.



In other words, it's like he’s saying this: We gohull result from the Michelson Morley Experimeatwe
should abandon the Ether Theory and start thisareM’ve created. But let me be clear, this newlone
created in no way resembles the Ballistic Thedrig & different theory altogether.

Note 1: In Rickers paper, Refutation of the Len@tntraction and Time Dilation Conclusions of
Einstein’s Special Theory of Relativity, sectioR 2paragraph 2, he states “ ...there are at least five
versions of Einstein relativity (the 1905 versitire 1907 version, the 1910 version, the 1916 versfo
general relativity, and the Minkowski version).i. this paper, we consider exclusively the 1905igarsf
relativity.

Note 1: You may be wondering, and rightly so, “W&yhe author talking about issues of resistantenwy
this is just supposed to be a paper that introdtheetheory?” Allow me to save you the time in @istng
whether or not | subscribe to SRT. | do not.

It is inevitable, if you continue reading my wotkat you will figure this out sooner or later. hretinterest
of saving you time and energy, | prefer to be upiflabout where | stand.

I will try to presents the theory as objectivelypassible, but | cannot help but comment on whégw to
be errors in Einstein’s logic. The errors | fin@ aiot merely my opinion-they are fact.

| will present the theory as conventionally as ffdesand | will make my best efforts to bury my
somewhat controversial ideas in my notes, or iewopapers where the topics are discussed in greater
detail.

When | tell people that | do not subscribe to SRAIM met with such resistance, to the extent thaive
found it relevant (if not necessary), to deal vifthse issues at the outset, before proceeding.

Note 2: To the first concern, | have this to salyeiie can be no doubt that Einstein was a greaitssticbut
his Theory of Relativity converges with philosopduye Einstein was a questionable philosopher.
Furthermore, Even Einstein himself, toward the ehlis life, admitted to questioning whether or hist
entire Theory of Relativity was just a house ofdsabuilt on the wrong foundation.

What really helped me in accepting the notion Biastein could possibly be wrong was noticing esrior
his logic. In other words, | slowly found out that wasn’t as smart of a guy as everybody thinkis.he
He's extremely smart, but he makes a lot of loginiitakes. At first | automatically assumed he meve
made logical errors, but | was forced to acceptibteon that he did make logical errors when | ledlat
all the potential ways of interpreting what he samdi realizing that, no matter what he meant, \bataid
leads to logical fallacies. In specific, | was ffilsd to believe in flaws in Einstein’s Theory thgh a six
month intensive study of his Train Thought Expenieand looking at all the potential ways thatahde
interpreted. For more details on Einstein’s Tramolight Experiment, see my paper. (Alford, Problems
with Einstein’s Train Thought Experiment).

At first, | just though the Theory was flawed arebded to be revised, but as | saw more and mavesernr
Einstein’s logic pop up, | began to doubt the \gfidf the theory in its entirety. | have now cotoethe
point where | know he’s wrong-it’s just a matterfigluring out what was going on in his mind to atthe
peculiar interpretations he had.



What that above reveals to me is how big of a stimgiblock it can be to begin with the automatic
assumption that Einstein was so much smarter tharylgody. The truth of the matter is that he wasn't
nearly as smart as most top scientists, and he méatef errors.

Note 3: To the second concern, | have this to Bamstein’s Theory of Relativity is difficult to refe
because it is ambiguous. One reason few sciediigtsver its inadequacy is because the theorywesflare
buried in a cloud of ambiguity. Most scientiststjascept the consequences of the theory without
scrutinizing the theory itself. Also, there havebaeveral scientists which have disagreed withtibery,
only they have not been publicized. And finallyn&ein’'s Theory of Relativity is a conventional ding
To speak out against it means jeopardizing yowaraiScientists are reluctant to question it ouhef
repercussions of their actions.

Note 4: To the third concern, | have this to saye Experimental evidence which supports Einstein’s
theory is difficult to interpret.

Look at the Michelson Morley experiment. The Midtal Morley experiment is used in literature as
supporting evidence of Einstein’s theory becausesttperiment disproved the then longstanding
Stationary Ether Theory. What the literature doesay is that there are other theories, such aBahistic
or Entrained Ether, that are supported by the M&dhreMorley results as well. For more details, 15ge
paper (Alford, Light Isotropy-Theory and Experiment

Look at the phenomenon of mass increase from Kaufiea&xperiments. Einstein’s Theory predicts mass
increase, but so does Max Abraham'’s self-inducesbkrttaeory. Popular literature doesn’t discuss this
theory but Jackson does. For details relating toftdann’s data, see Cushing or Miller. (Cushing,
Philosophical Concepts in Physics; Miller, Albem&ein’s Special Theory of Relativity). For desail
concerning the self-induced mass theory, see @sffiJackson, or Miller. (Griffiths, Introductioa t
Electrodynamics; Jackson, Classical Electrodyngnhiier, Albert Einstein’s Special Theory of
Relativity).

Look at the phenomenon of the increased lifetimiastf moving disintegrating particles. To be cowsis
with Einstein’s theory, one must take several lezfaith when interpreting this phenomenon. Onehsu
leap of faith is the assumption that disintegrapiagticles define time for us only when they areeat to
us (not at rest to the earth, but at rest to usgoiding to Einstein, if we could ride on the pagiwe’d
find that the lifetime of the particle is not inased. It takes a leap of faith to interpret thisause we
cannot ride the particle and find out. Moreovee, ¢ixtended life can be alternatively explained aeee
consequence of mass increase (i.e. slowed vibjaf@n more details, see Alford, Essen, and Gitxlis
(Alford, Future Considerations-After SRT is rulegt,0Alford, Measuring Devices-In Theory and in
Practice; Essen, The Special Theory of RelatiitZritical Analysis; Gibilisco; Einstein’s Theories
Relativity).

Also, there is no evidence of Einstein’s predictidreither length contraction or relativity of siltaneity.
This is not to say that experiments disagree wittyth contraction or relativity of simultaneity-jukat no
experiments can be designed to test them.

And finally, Einstein’s famous result of E=mc”2 watually derived five years earlier from totally
different assumptions. For more details, see Ines3tillwell (Ives and Stillwell, The Einstein My#nd
the Ilves Papers).

I have to admit, | find it very weird that Einstaiould somehow, from the wrong assumptions, gestethe
same results. | mean, his theory does agree wgarewrent (to some extent), and that’s weird, beedus
know he started off with the wrong assumptions.

Note 5: To the fourth concern, | have this to gstythe time of Einstein’s theory, physicists hatbait
given up on trying to create a theory that agregd vxperiments on light isotropy. The time waserfor
a new theory on light isotropy through empty spackee started from scratch-and Einstein’s theory me
that requirement. Plus he is obviously an intefiigguy. I'm sure his papers on Brownian motion tred



Photoelectric effect, that same year, afforded dicertain level of credibility. Why not believeahen
there is nothing better? That and the fact thatabse the theory is so philosophical is natuiis,dffficult
to refute.

In his paper, “Why no Einstein’s Laws (part IVgcsion 3, paragraph 5, he states “The author ediévat
it was the deliberately ambiguous nature of Eim&dheory that guaranteed its success. His theasy
conducive to the principle of relativity as expexsdy Poincare, while at the same time also conduoi
the ideas of Lorentz expressed in his theorem wesponding states. It embraced all the elements of
success. It was both radical and conservative alhee; a smorgasbord of ideas from which anyomnddco
choose the ideas that he preferred as true.”

Note 6: For more information Related to issuesesfstance, see Chappell (Chappell,
www.worldnpa.org...)

17.4. Einstein’'s Assumption of Light Isotropy Introduced-Notes

Note 1: With regards to postulate 1, sometimestEin states that “laws of physics remain the sianadl
inertial reference frames”, and other times heest#iat “laws of physics remain valid in all inatti
reference frames”. According to Einstein, the teadesments are identical. In his 1905 paper, he thses
terminology “valid”. In his book Relativity, he us¢he term “same”. (Einstein, Relativity). Stilther
times Einstein states that laws of physics “holddjdn reference frames. Whether Einstein uses the
terminology “valid”, “same”, or “hold good”, he talking about the same thing.

Note 2: With regards to postulate two, notice thtabk the part out “independent of the emittiragip”. |
did this merely to eliminate redundancy. (see Hoite section 17.7).

Note 3: Presumably, the assumption follows bec#&irsgtein considers it a law of physics that ligawel
at a constant velocity in a vacuum. As a law ofgits; when considered with the first postulatehiuld
remain valid in (with respect to) all inertial coamate systems.

If Einstein didn’t consider the second postulatbéaa law of physics, then how would postulate retete
to postulate two? If Einstein didn’t consider tleesnd postulate to be a law of physics, then havldco
postulate one plus postulate two produce his assomabout the velocity of light. Einstein most iéely
meant for postulate two to be a law in physicsniiest have. The author considers Einstein’s failare
clarify this a serious blunder. He should haveestdtis second postulate as follows: It is a law of
electrodynamics that light travels at the constatdcity of ¢ through empty space. Without quatifyithat
he assumes it is a law of physics, it leaves tiiddyuon the reader to make the connection between t
first postulate and the second postulate, and thigrEinstein assumed it. For more details, seaper.
(Alford, Einstein’s Two Postulates).

17.5. Einstein’s First Postulate-Notes

Note 1: As mentioned, it is commonly assumed, \Eitistein, that the laws of mechanics hold good
(remain valid) in all non-accelerating frames derence. What is implied by this statement is the
converse, namely, that the laws of mechanics doamain valid in all accelerating frames of refen
Einstein did not introduce GRT until 1915. Einstdid not believe that laws of physics remain vatid
accelerating reference frames until 1915.



As mentioned, most people, relativity opponents aroghonents alike, believe that laws of mechanics
remain valid in all non-accelerating frames of refee. But do they believe in the converse? Do such
people also agree that, without the consideratfdheoequivalence principle, the laws of mechaniesnot
valid in accelerating frames of reference? And wduyéwton agree with this claim.

The author would like to admit that he doesn’tthet principle of equivalence. He thinks it's erlijre
bogus. The author believes that it is a plain fiaat to speak of the laws of physics as pertaiting
reference frames at all is imbecile. But the authishes to explore the logic of Einstein prior @&15.
What exactly is the reason that Einstein thougdt tihe laws of mechanics weren't valid in accelagat
frames of reference?

The author would like to propose that Einstein ntiksly formed this misinterpretation of the laws o
mechanics from a misinterpretation of Newton’stfiasv. Newton'’s first law says that a mass will not
accelerate unless it is acted upon by an exteonedf Einstein most likely considered a single mass
stranded in empty space, uninfluenced by any eatéonces. Einstein considered that Newton’s fast
would not remain valid in a reference frame chdsesccelerate relative to the mass since that would
imply an external force which doesn’t exist. Theldem occurs because Einstein is considering kigat t
acceleration implied by Newton is to be taken wéhpect to a reference frame. The author belidads t
Newton meant for the acceleration to be taken vegipect to the center of mass of a system of mabkes
author believes that Newton would consider theregfee frame, within which a situation is descrikted,
be arbitrary. Newton would not believe that thadigl of his laws can pertain to a reference frafar. a
more detailed discussion, see my paper. (Alfordstein’s Two Postulates).

Note 2: As mentioned, it is speculated that themaigonductor phenomenon, described by Einsteiinein
first paragraph of his 1905 paper, was intendezbtge as a justification for his Relativity Prineimf
Electrodynamics. This author believes such wagéddhe intention of Einstein. But even those who
believe this cannot agree on precisely what Einsteis getting at with his magnet/conductor argugment
and how it is used to justify the Relativity Pripla of Electrodynamics. The author would like toyade
the reader with what he thinks Einstein was getsingere.

Einstein interprets that the magnet and conductperments involve situations in which the magret a
conductor are moved at a constant velocity relatvene another (but not acceleration with respreone
another). Einstein notes that Maxwell's equatia@main valid in a frame of reference glued to the
conductor as well as in a frame of reference gtogtie magnet. Insofar as the movement of the ntagne
and conductor is arbitrary, provided there is ncetaration between the two, so is the relative omoti
between the reference frames arbitrary. Arbitraon-accelerated motion implies all “inertial refece
frames”. It follows that the laws of electrodynamiemain valid in all non-accelerating (inertiajarence
frames (i.e. Relativity Principle of Electrodynasjic For more details, please see my paper. (Alford
Einstein's Two Postulates).

Note 3: The author would like to specify that, igeneral sense, reference frames are merely tadsare
not to be used to define the territory for validifilaws of physics. Laws of Physics are not validnvalid
in reference frames, just as they are not validhwalid for observers. Rather, the validity of avlaf
physics can be determined as based on the retatitien of objects in the physical world, without
reference to a reference frame or observer.

Note 4: In his paper “Why no Einstein’s Laws (pdli)t, section 5, paragraph 1, Ricker states “Iitlisar
that the key element of the modern special thebrglativity is the Principle of Relativity. Thatipciple
is stated by Einstein in many different ways inthasny papers.” In his paper “Correct Derivation of
Lorentz Transforms Eliminates Contradictions ofdi#in’s Relativity”, section 9.2, paragraph 2, Rick
states that “In the 1905 paper, Einstein refethéqrinciple of relativity as suggesting that thex no
concept of absolute rest. Then he redefines thiseming that ‘the same laws of electrodynamics and
optics will be valid for all frames of reference fohich the equations of mechanics hold good’.hign
paper “Why no Einstein’s Laws (Part 1V)”, secti@h paragraphs 1 and 2, Ricker states “In his 1%(fep
Einstein stated the Principle of Relativity in @ast three different ways. The first version, giirethe
introduction, stresses that it is essentially egleint to Poincare’s prior version. It stressed lth



equivalence of the laws of physics and the prirctpht there is no absolute standard of rest.dticse2,
he gives a formal definition of the principle. Tétatement is quite different from the usual or déad
version familiar to students of relativity. Einstisi formal definition is: ‘The laws by which theasés of
physical systems undergo change are not affecteether these changes of state be referred to othe or
other of two systems of co-ordinates in uniforrmsfatory motion’...In his 1907 paper a formal defimiti
is not given for the fundamental principle whichtis subject of that important paper. The following
informal definition is given instead: “...the lawsmiture are the same without regard to which of the
coordinate systems moving uniformly (without accatien ) relative to each other they are referted .
Later in that same paper (section 4, paragrapmd3.4), he quotes Einstein as stating “The laws
governing natural phenomenon are independent dfttite of motion of the coordinate system with eesp
to which the phenomena are observed, providedtisiem is not in accelerated motion.’ In this vamsi
the emphasis continue to be upon the coordinaterags but there is an attempt to generalize, byingak
the principle applicable to laws of physics in gahenot just the specific maws of mechanics, frghich
the principle arises, and electromagnetism, wisdhé new realm to which the principle is beingligup.
In Einstein’s 1916 paper, ‘The Foundation of then@al Theory of Relativity’, the formal definitidor
the special theory is rendered in the followingriofif a system of co-ordinates K is chosen so,timt
relation to it, physical laws hold good in theimgilest form, the same laws also hold good in retetd
any other system of co-ordinates K’, moving in anifi translation relatively to K.”

The current author finds no faults with Einsteiajgparent restatements of the first postulate. Ricke
the nail right on the head when he points out ‘tmathis version...there is an attempt to generalime,
making this principle applicable to laws of physitcgeneral, not just the specific laws of mechsniiom
which the principle arises, and the electromagmetighich is the new realm to which this principge i
being applied.” Indeed, it is. But Einstein didsftift his mode of thinking in 1910. He meant tHisadong.
When he introduces the first postulate in his 19@per, he states “...for every reference system iglwhi
the laws of mechanics are valid, the laws of etetytnamics and optics are also valid.” (Miller, Atbe
Einstein’s Special Theory of Relativity, pg 370hal is the important part in that sentence. Theakthe
sentence is meant merely as justification for #segion as mentioned above. Einstein did not ¢hfen
his first postulate to be the same thing as sayiagthere is no concept of absolute rest. Rafiastein
meant to say that since the null result seemingiipits an ether, it thereby prohibits the notadn
absolute rest, and this, in turn, can be used ideree for the assertion that the principle oftreity holds
for all laws of physics-not just laws of mechanics.

If we look at Rickers quote in the paper titled “Yio Einstein’s Laws (part IV), section 4, paradrag
and 2, he mentions three restatements of Einstiéistgpostulate. Let us call then one, two ané¢hr
respectively. The statement one proceeds fromegtdieading of Einstein’s second paragraph in 8351
paper. As mentioned, this author interprets thastein’s mention of “to the concept of absolutdriss
merely an effort, on Einstein’s part, for justifgithe principle of relativity (as is his first pgraph of the
1905), not part of the principle of relativity iteéVith this interpretation, Einstein’s first seahent about
the principle of relativity in his 1905 is simplyis: All laws of physics (mechanics as well as
electrodynamics and optics) are valid in all irdnteference frames. This author finds no apparent
incompatibility between this statement and statémgwvo and three. Statement two states “The laws by
which physical processes undergo change are reattaff’. Statement three states “the laws of nattee
the same.” But what is the difference betweenngathat the laws are not affected and the lawyalid

or that the laws are the same. It's all the samhisoauthor. To say that the laws remain unafféte
identical to saying that the laws remain the sasnsaying that the laws remain valid (for if theymain
the same, and they are valid in one frame, thendhe valid in the other frame as well). This autho
interprets that the statements are interchangeaieinterprets that Einstein never changed hisl om
this issue. This author interprets that Einsteis vimfact, consistent in his description of thstfpostulate.

To be sure, in the first description of the firsspulate, Einstein doesn’t state explicitly that taws of
physics remain valid in all inertial systems. Ratlignstein merely states that the territory folidity of

the laws of electrodynamics and optics should kesttme as the territory for validity of the laws of
mechanics, without specifying what the territorjasthe laws of mechanics. As mentioned elsewhrere
this paper, the author interprets this to be bex#&isstein takes it for granted that the reademlgnibnat the



laws of mechanics are valid (to a first approximaliin inertial reference frames. The fact thatskgm
takes this for granted is important to note.

17.6. Einstein’s Second Postulate-Notes

Note 1: Most people, relativity proponents and opgrts alike, consider that Einstein’s second pateus
ad hoc. But is the second postulate is truly ad tiemn what is the reason for postulate one, wisettee
connection between postulate one and postulateamewhat is the difference between postulate tweb a
Einstein’s assumption about the velocity of light?

These questions cannot be answered well unlesiavgpastulate to be stated with the additional
qualification “It is a law of physics (electrodyn&m® and optics) that....”. Hence the reason fopnoposal
to add this in to the second postulate.

When postulate two is viewed with this additionahlification, the relationship between postulates o

and two becomes more apparent, the reason forlptestitne becomes more apparent, and the difference
between postulate two and Einstein’s assumptiontathe velocity of light becomes more apparent.
Moreover, with such an additional qualificationspdate two can be viewed as a less ad hoc and more
justifiable statement. Specifically, it results base the electromagnetic wave equation, which tevea
speed c, can be derived from the two electrodynagpimtions.

As mentioned, most people today assert that Eiristeecond postulate is ad hoc. A more appropriate
assertion is that Einstein’s assumption about #tecity of light, which follows from the mutual
employment of Einstein’s two postulates, is ad fidwe author believes that Einstein, himself, waaddee
with everything contained in this note.

Note 2: With the additional qualification addedpimstulate two, as described in note one, it alskes#
easier for us to interpret the relevancy of Eimssamagnet/conductor argument (in the first parplyraf
his 1905 paper), which presumably serves the mlguatification for his extension of the relatyit
principle of mechanics to the relativity princigiéelectrodynamics and optics. Note “note 2” intget
17.5 for a description of what the author feelssiaim was getting at with his magnet/conductor
description, and how, precisely, Einstein considehés as justification for his extension of théatwity
principle (from the domain of mechanics to the diontd electrodynamics and optics).

Note 3: In his paper Why no Einstein’s Laws (RH)t section 5, paragraph 2, Ricker states “Eimste
second postulate is in this authors opinion corthinithin the principle of relativity, since thectlim that
the laws of physics have the same form or be idehith different frames implies that the constafts
proportionality in the equations, in this caseltgbt velocity constant, be numerically identical.he
current author very nearly shares this interpretatbut not precisely. In the same manner, theeptes
writer interprets that the relationship betweentplases one and two stems from Einstein’s integiien
that postulate two is a law of physics (law of éledynamics and optics) and that as such retailiditya
or homogeneity between inertial frames of refereléRy Einstein was reluctant to clarify that thesad
postulate was to be taken as a law of electrodyegand optics is not known to this author. Einsgein
reluctancy might have stemmed from the same reasiis reluctancy to clarify that the laws of
mechanics were valid in all inertial frames of refece when he first introduced his first postulatkis
1905 paper-that is, because he assumed everybedyhat he was talking about.



Note 4: In his paper Why no Einstein’s Laws (pa)t 8&ction 5, Ricker states: “Here we will see theat
(Einstein) gave different and consequently confyisiafinitions of his principle of light constanay his
different publications. In his different papersdiees the following definitions:

(1a) 1905: ‘light is always propagated in emptycgpaith the definite velocity ¢ which is indepentief
the state of motion of the emitting body.’

(1b) 1905: ‘Any ray of light moves in the “statiary” system of co-ordinates with the determinetbegy
¢, whether the ray be emitted by a stationary ovingpbody,’

(2) 1907: ‘We now assunthat the clocks can be adjusted in such a wayttieapropagation velocity of
every light ray in vacuum-measured by means otthkxks-becomes everywhere equal to a universal
constant cProvided that the coordinate system is not acatddr (Italics in the original.)

(3) 1910: A ray of light in vacuum always propagates with shene velocity ¢, which velocity is
independent of the body that emits the’ré@riginal in italics.)

(4) 1912: ‘There exists a coordinate system witipeet to which every light ray propagates with the
velocity c.’

(5) 1915: “...every light ray in a vacuum always prgates (at least with respect to a certain coordinat
system K), with the definite velocity constant c.’

(6) 1917: “...relative to every inertial system —giw@e correct definition of time- the theorem of the
constancy of the speed of light holds true.’

(7a) 1920: ‘...one has to accept as an expressioxpefience (e.g. from the Michelson Experiment): the
systems K and K’ are equivalent with respect toléiweof light propagation. Experience shows attléaet
also with respect to K’, all directions are optigadquivalent. *

(7b) 1920: ‘In this conclusion, the validity of theinciple of the constancy of the speed of ligis been
assumed —in agreement with the principle of speelativity- for both systems K and K'.’

(7C) 1920: “...according to the principle of relativithe propagation of light must be the same nedatid
K as it is relative to K’, theameprocess of propagation relative to K’ must alsalbscribed by a
spherical wave of propagation velocity c.’

This author would like to point out the followingtérpretations of the statements as given above:

(1a) This is a statement of postulate 2.

(1b) This is a statement of postulate 2.

(2) The first sentence is a statement of post@atut to add sentence two is to add postulate 1.

(3) This is a statement of postulate 2.

(4) This is a statement of postulate 2.

(5) This is a statement of postulate 2.

(6) This is an implication of postulate 1.

(7a) The first sentence is an implication of paatll. The portion in parentheses represents Hiisste
attempt to justify the first postulate, but it istra very good one. The second sentence is alstearent of
postulate one (that laws of optics remain validdeein moving frames of reference), but it is noyweell-
written.

(7b) This is an implication of postulate 1.

(7c). The portion before the comma is an impliaatié postulate 1. The portion after the comma is
Einstein’s velocity of light assumption which folls from the mutual employment of postulates 1 and 2

When Einstein states that ‘light travels througtpgnspace at the constant velocity of ¢, which is
independent of the motion of the emitting bodyisithe same as saying ‘light travels at the carista
velocity of ¢’, period. “Through empty space” isngihated for brevity. “Which is independent of the
emitting body” is also eliminated for brevity. Tays'light travels at c”, is identical to sayingglt travels
at c relative to some arbitrary coordinate systémily when we compare coordinate systems are we
transcending beyond postulate two. (Postulate Ipepes reference systems). To say ‘light travetsiat
S’ is different from saying that ‘light travels@in S and S’, moving relative to one another’. Tdrener is
postulate two. The latter is the combination oftplade one and two. Postulate two never refersdgem
than one frame of reference. Postulate one refefsetset of inertial reference frames.

This author interprets that Einstein remains caeststhroughout his life, as to the meaning oftplase
two (and postulate one, for that matter). Confusiommonly arises because readers fail to recogheze



distinction between Einstein’s second postulatetasgssumption about light, which follows from nmait
employment of postulate one and postulate two. Ramee, there must be a reason Einstein introduced
postulate one, and Einstein states that Postutetéscapparently irreconcilable with postulate two.

Note 1: The word “assumption” is my terminologye&e remember that when | use the word
“assumption” or requirement, when speaking aboeitvikocity of light, | am not referring to Einst&n
second postulate exclusively. Rather, | am refgriinthe assumption about light which follows from
putting postulates one and two together”.

Note 2: Note that it is Einstein’s assumption altbetvelocity of light which is ad hoc, not posteléwo.
Note “note 1” in section 17.6.

Note 3: Einstein’s assumption about the velocitiigiit is usually stated as follows: Light travéisough
empty space at the constant velocity of ¢ with eespo all inertial observers. This assumption @iso be
stated as follows: Light travels isotropically atlrough empty space, with respect to all observ@here
is no difference in the two statements. “Isotropig@ans “same speed in all directions”. We are merel
replacing “constant velocity of ¢” with “isotropiliaat ¢”. They both imply that an event will cread
spherical wave front of light traveling outwardgta constant (i.e. to be sure, this is redundasay
“constant” here) velocity of c.

Note 4: Note that, once in a while, authors wibgithe term “through empty space”. This is not neea
they don’t know any better, but because it cartigegome and cumbersome to continually qualify
“through empty space”. It should be known that wher we are talking about the velocity of lightthvim
the context of SRT, the light is considered to ¢tdthrough empty space”. It is implied, and shatid
need to be restated. This author will also sometidrep the term “through empty space”.

The term “independent of the emitting body” is dved for an entirely different reason. This term is
dropped because it is redundant. If light is trengeht the constant velocity with respect to anesfee
frame, it follows that it will be traveling indepéent of the emitting body unless the body is att@the
reference frame. (See note two in section 17.4.)

Note 5: Considering notes 3 and 4, above, we Gda Einstein’s assumption as follows: Light travels
isotropically at ¢ in/with respect to all inerti@ference frames. This is the author’s favoriteg ofestating
the assumption, and it will be used in this paper.

Note 6: In his paper “Why no Einstein’s Laws (Rt section 5, paragraph 3, Ricker states tfdte’
second postulate is not a principle that leadkhed brentz transformations, but a result that comgof
them.” The current author does not believe that tiwverse description of the second postulate tivgh
Lorentz transformations would be an accurate pypatraf SRT. Lorentz and Einstein had very different
reasongfor deriving the Lorentz transformations. Lorestmight to reconcile the stationary ether theory
with the Michelson Morley null result. Einstein gttt to make an assumption about the velocity ditlig
first, which differed from the stationary ether byipesis, and agreed with the Michelson Morley result,
and second to develop modifications necessarydmisusuch an assumption. Hence, the reason for
viewing the Lorentz transformations as the resfiastulate two within the context of SRT.

Note 7: In his paper, “Einstein’s False Interprietabf the Velocity Addition Law”, section 1, paragh 2,
Ricker states that “The second postulate statéshtbarumerical constant in the light speed equatdhe
same in all inertial systems.” This is not truendfein’s second postulate says nothing about wiséms
the numerical constant will be the same in. Itriy@fter putting postulates one and two togethat bne
can make the statement Ricker makes. Notice thahewer Einstein clarifies his second postulate, he
never mentions which reference frames it correspomdSuch is the job of postulate one. If Ricker’s



statement about postulate two were true, theredvoglno need for postulate one. And there wouldde
“apparent disagreement” between postulates onévamdike Einstein says there is. In the third gmegh
of Einstein’s 1905 paper, Einstein states “...intralaoother postulate, which is only apparently
irreconcilable with the former...” (Miller, Albert Egtein’s Special Theory of Relativity, pgs. 370-1).
Ricker's mistake is a classic mistake of misunderding the distinction between Einstein’s second
postulate with Einstein’s assumption about lightjcl follows from the mutual employment from hisotw
postulates. Ricker’s mistake follows from an ideatimistake made by Kadel. Note Note 4 in section
17.6.

Note 8: In his paper “Relativity Redux: The worlgay of Physics”, Introduction, paragraphs 3 and 4,
Babin states: The two postulates, which serveabdsis for special relativity are,

1. The Laws of physics are the same in all ineftahes of reference,

2. Any ray of light moves in the ‘stationary’ systef coordinates (absolute
vacuum assumed throughout) with the determinedcitglfc], whether the
ray be emitted by a stationary or by a moving body.

On the basis of the second postulate, A. Eingteirtluded that the relative motion of an objechwit
respect to an observer was the cause of the ctiotrasf space, dilation of time, and increase irsea
Furthermore, this was not a mere appearance, ppoysical modification. A contradiction obviouslyises
because of the first postulate. Since either frafmeference can be considered in motion, the
modifications would be reciprocal and therefore disternible.”

The current author agrees with Babin’s restatemanisnstein’s two postulates, however, he does not
agree with the conclusions derived from them. Nokiow Babin states that the modifications ariselyur
from postulate two. Again, Babin’s misunderstandifgostulate two stems from a failure to distirgijui
postulate two from Einstein’s assumption aboutvlecity of light, which follows from the mutual
employment of postulates one and two. If Einstenld derive his modifications from postulate twors,
then what would be the purpose of his first pos&aVouldn’t Einstein have left it out, especially
considering that it could only lead to implied aadictions, as noted by Babin.

17.8. Rods and Clocks-Notes

Note 1: In his paper “An Analysis of the TheoretiEaundations of Special Relativity”, section 3,
paragraph 5, Babin states “...there is no reason geedviby Dr. Einstein for restricting the method of
synchronizing clocks to the use of light waves.”l#aBabin correctly asserts that Einstein has asish
for demanding that the clocks must be synchronizadight signals. If it can be assumed that theemal
medium in space is homogeneously dense and homogeiretemperature, between one location and
another, the type of out and back signal transoms employ synchronization should not dependhen t
type of signal sent out and back. One might justelsuse reflecting sound waves. To be sure, tuad
waves would not provide the level of accuracy asmigined via the light signaling process, but aacuris
not the issue at hand. In principle, the light algrg procedure is identical to one in which sowayes,
instead of light pulses, are sent out and backirBalso asserts that the clocks could be syncheonis
the “slow clock” transport method, which is trueves|.

The author will even go one step further. EinsteBynchronization process is used to establish that
simultaneity is absolute in a given reference frafieethe extent that this is established, Einstein
justified in using the synchronization process. ldaer, the synchronization process is also used to
establish that the notions of absolute space ameldre preserved in a given frame. Einstein hdsass
for asserting that, by synchronizing the clocka iven frame, absolute space and time is presefed
synchronization process, in fact, makes use ointipdicit assumption that space remains absolute



throughout the frame. For greater details, see oty #, below, and my paper. (Alford, Measuring
Devices-In Theory and in Practice).

Note 2: Notice that Einstein here makes no mendfatisintegrating particles as good clocks. He fiasts t
hat the clocks have to be synchronized. The faitfisintegrating particles as good clocks came #iie
fact that it was noticed, experimentally, that lifetime of a naturally disintegrating particle nre@ses
when it travels fast (always with respect to theétga We did not set out to test Einstein’s tinilatibn;

the experimental evidence came to us (quite lieria fact, i.e. muons created in upper atmosphéaly
after noticing the apparent increased lifetimewére-perform the experiments in a lab with arifliy
created disintegrating particles.

According to Einstein, it should make no differemdgether we use a mechanical clock or an atomickclo
to tell time. What matters is if they can be sywctized. To be sure, an atomic clock will tell maczurate
time, but the level of accuracy is not the issue him principle, according to Einstein, a cloclsld be a
good clock if it can be synchronized. See my pémemore details. (Alford, Measuring Devices-In Ding
and in Practice).

Note 3: Harry Ricker, in his paper titled “HerbBinhgle was Correct! An investigation of the first
refutation of Relativity”, investigates an argumentployed by Dingle which was constructed to expose
inconsistency in Einstein’s derivation of time sé&rmation. Dingle derives an inverse Lorentz
transformation, suggesting that moving clocks @ast {not slow). The relevant material is the firsee
paragraphs of his section titled Theory of Clockrparison in Special Relativity. There Ricker ndtest
“A clock is generally defined today as a systemaohtproduces an output without an input. What this
means is that a clock measures time by countingibitations or beats of a self-sustaining osciliato
system.”

This may very well be the most accurate definibbmvhat a clock really is, but this author does lelieve
that Einstein was even aware of this when he wrstd 905 paper. Einstein makes no mention, in @51
paper, of the requirement that a clock be compo$ea oscillatory system. If this is true, and Eéiis was
truly unaware of how a clock works in practice 1805), the implication is that Einstein thougte dould
define what a good clock is without knowing abdw internal workings of a clock. It follows that, i
principle, if one were able to build a clock thadrdt operate on such oscillatory motion, it coblel a good
clock, so long as the clock could be properly syootzed.

In other words, the fact that Einstein makes notioarof the requirement that a clock operate omatiry
motion tells me that Einstein interprets that clookdibility is independent of the internal workingf the
clock. This, in turn, suggests to me that Einstedis proposing that the definition of a good cloepehds
entirely on whether or not it can be synchronizeat,on how it operates.

Einstein may have changed his mind in 1907 or 1@h@&n Dingle proposed his argument, but in 1905 he
felt the way as described above.

Note 4: Notice that Einstein never “proves” thaaepremains absolute in an arbitrary frame. On the
contrary, he merely assumes that it is, and theartssthat the clocks will be good clocks if they ke
properly synchronized. If Einstein wanted to “protieat space remains absolute in a given frame, he
would have to make a “plausibility” argument asMay “rigid rods” can be relied upon as true
measurements of space. He mentions, peripheradly/ttie coordinate system is to made up of rigityo
however, he doesn't proceed to argue as to whyigiterods can be relied upon as reliable measuring
apparatuses. See my paper for more details. (Alfdeshsuring Devices-In Theory and in Practice).
Note 5: It is here that Einstein illustrates thadamental importance of a reference frame (of eoub
clocks). Einstein’s notion of a reference frameisch more than that of a mere mathematical toolstgin
may have gotten used to the idea of a referenogefiess serving as more than a mere mathematical tool
through his studies of the stationary ether motle¢ stationary ether stood as a large rigid refardrame,
itself. Prior to the introduction of his SRT in BEinstein had viewed all motion as relative tig treat
stationary ether frame (note the term “absoluteandin the second paragraph of Einstein's 1905guap



Also, as is evident from his presentation of histfpostulate, Einstein viewed laws of physicsemsaining
valid in reference frames, as though the laws gbjgls somehow pertained to reference frames. It is
evident, therefore, that Einstein placed a great dcredibility in the notion of the referencaiine, even
before he created SRT.

Note 6: In his paper “Einstein’s False DerivatidrTane Dilation”, section 2, Ricker states “Einstajives
two distinctly different methods. One based on kldial comparison and another based on clock
frequency comparison. The first is the basis ofli®@5 paper and the 1912 Manuscript and the seisond
the basis of his 1907 and 1910 papers.” Noticeithtitis paper we do not discuss clock frequency
comparison. This is because this paper is restritct¢he 1905 version of SRT. Hence, we are only
concerned with clock dial comparison.

Note 7: Ricker points out another fallacy by Einstghich he states as follows: “ Starting with the
assumption that clocks and rods in two differefeénence frames are identical, the theory concltidiis
they are different. This is a contradiction.” (ReckA Contradiction is not a Paradox, section 2ageaph
2). In another paper, he states: “ Here it is inifhyi assumed that the standards of measure feethe
coordinates are the same in the two identical eafeg frames labeled S and S’. Hence it is explicitl
assumed that a measurement distance defined &t s3sttem S is identical to one defined in S’ fitig
Velocity is a Ratio, It can not be Absolute, sect®y paragraph 1)..

This is certainly a tricky issue, but one that \&ats further scrutiny. The current author doeshetieve
that it is implied that the rods and clocks for tdifierent frames are identical, from Einstein’egentation
of the subject. The present author feels that Eimsherely stated that rods and clocks remainedahse
for a given frame of reference. But a given frarheeterence is aarbitrary frame of reference. Einstein is
not comparing rods and clocks from one frame t@ i@t clocks in another frame, until he derives his
modifications. Two observers, S and S’, movingtreéato one another, might use the same process
(synchronization), to establish measurements iim tven frame, but it does not follow that they withve
the same standards for reference. It is one tloirsgy that the same process is used to come u@gwith
system of meters and seconds, but it is quitereifiieto say that the meters and seconds establiglidxk
equivalent. Note that Einstein is developing théams of homogeneous time and space for an arpitrar
frame-he is sating nothing about how such notioiiscampare between frames (yet).

Note 8: For more information about clocks in SRIEgge see Ricker’s paper “Herbert Dingle was Correc
(part 1X).

Note 9: In his paper, “An Analysis of the TheoratiFoundations of Special Relativity”, section 2,
paragraph 6, Babin states “It is further stateddhyEinstein that a common time for coordinatesnél 8
occupying the same inertial frame and separatealdigtance cannot be defined unless it is estaulibly
definition that the time required by light to trdfi®m A to B equals the time from B to A. Since
experiments to accurately determine the speedjlof liave, to this point, been averages of two-way
motion, this arbitrary definition is of no practiasse...”. The current author interprets that Babin’s
assertion is correct.

Note 1: Note that in order to interpret the exthtifetime of naturally disintegrating particles evidence
for the effect of time dilation, faith is requireSpecifically, the following act of faith is reqad: assume
that the disintegrating particle still decays ré&pms viewed by an observer riding on the partiieother
words, we have to assume that the disintegratintcfeg as a clock, remains valid for all observatrsest
to the clock. Remember, the responsibility of akls to define increments in time. And Einsteisuanes
that a naturally disintegrating particle represenish a clock for all observers at rest to thekcloc



The late great John Chappell described this ide@ mloquently than | can, so | will quote him héfre:
Einstein is praised for having made a ‘leap ohfdieyond the pedestrian reasoning of Lorentz ahdrs,
by claiming that when clocks slow down in a reletic fashion, it is really time itself that is sling
down. But every bit of alleged evidence provesnast, nothing more than the clock slows down. Too
many physicists subscribe to the belief that therething to time except what can be seen onabe 6f a
clock; but that amounts to the ridiculous statentieat a measuring device has been built to measure
nothing but itself. This view is an extreme versadroperationalism, a very simplistic version of éhan
positivism. So the ‘leap of faith’ claiming timelaion remains totally unsupported by facts; mere
speculation, not science”. (Chappe&lyw.worldnpa.org/main.). (This is a great source to read about
issues of resistance as well). Also, for more tletaonsult my paper. (Alford, Measuring Devices-In
Theory and in Practice).

Note 2: Note that the terms “inertial referencerfes” and “inertial observers” are interchangeable.
Sometimes the author will drop one or the othet.rigite that what is said for one, pertains to ttheoas
well.

Note 3: Note that the terms “requirement” and “agstion” can be used interchangeably. This authdr wi
sometimes use the term “requirement” and otheggiose the term “assumption”, depending on the
context.

Note 4: The terms “reference frame” and “obsenagg usually interchangeable, as in the contexttiale
reference frames/observers”. We can assume thattsarver is taking the measurements of the clock
readings, in the synchronization process.

Note 5: Note that the terms “inertial” and “norealerating” are interchangeable. An inertial refies
frame is nothing more than a non-accelerating egfeg frame. Sometimes this author will use “inértia
and sometimes this author will use “non-accelegititepending on the context.

Note 6: Note that to say that an observer “willwight to travel at c” is identical to the statemh¢hat
light travels at c relative to the observer. Thetéview” implies that the observer is looking fraime
perspective of a frame of reference at rest to élfins

Note 7: Note that Einstein states that his secastiyate is apparently irreconcilable with histfirs
postulate, the third paragraph of his 1905 papeecHically, he states “ introduce another postylathich
is only apparently irreconcilable with the forméWiller, Albert Einstein’s Special Theory of Relaitly,
pgs 370-1). This, in turn, helps us understand/ithife connection between Einstein’s two postulatis.
doesn’t say that his second postulate, alone,gargntly irreconcilable, but rather that the twatptates,
when taken together, are apparently irreconcilakiés also helps to clarify the distinction betwédes
assumption and the second postulate.

In a previous note, the author inferred that tleosd postulate needed to be amended. Specifiealtyt
he term “ it is a law of electrodynamics and optleat...”. The author feels that this is the only
interpretation of Einstein’s second postulate tizat be made to establish apparent irreconcilability
between the two postulates.

Note 8: The relativistic interpretation of the expeents dealing with time dilation and mass inceeas
Experiment suggests that the "inertial" mass ofgésgoes up when they travel very fast. Experirabsat
suggests that the lifetime of naturally disinteii@gparticles goes up when they travel very fake T
relativistic explanation actually relies on thewamption that neither of these things really happ&agher,
the relativistic explanation says that it only agseas though the "inertial" mass goes up andhieat
lifetime goes up. Let me explain.

According to relativity theory, the lifetime of aturally disintegrating particle defines a secomd (
fraction of a second) for any and all observers Wappen to be at rest to the particle. According to



relativity theory, the resistance of a charge toetarate defines a gram (or fraction of a gramafoy and
all observers who happen to be at rest to the ehditgerefore, according to relativity theory, theettial”
mass of the fast moving charges, and the lifetimbefast moving disintegrating particles, islgtie
same for the observers riding with these chargdgarticles (even though it appears to us that they
increase).

In other words, the relativistic explanation begwith the assumption that the "inertial" mass @ tharge,
or the lifetime of the particle, remains the sam®if{ does when it is at rest to earth) as viewedrb
observer riding with the particle or charge. Budrthis no observer riding with the particle or dgearThat
is why we have to assume it.

Only after this assumption has been made can thévistic explanation go on to credit the apparent
increase in "inertial" mass or lifetime to a moeiifi(i.e. not one to one) correspondence of grams or
seconds (as defined for us observers here on edtth)he same (as defined for a "fictitious" ohesr
riding on the particle or charge). Since the apprerease in lifetime of the particle (or "inaitimass of
the charge) agrees with the ratio of 1: sqrtfl-c), which is spit out by the equations of relativitgory,
these experiments are, in fact, considered evidim@RT.

A Critique of the Assumption Upon which the Relatfic Explanation Relies. As mentioned above, the
relativistic interpretation of the experiments {@$t moving charges and particles) relies on tkaraption
that the charges, as weighing scales, and partedeslocks, remain reliable (for an observer sit t@
them) even though they appear not to be so. Emite¢aking away our freedom to interpret when a
measuring device is good and when a measuring@évizad. Einstein is saying, these measuring dsvic
(charges and clocks) will always be good (for asevteer at rest to them) even though they appeae to
bad.

Let us say we have a mechanical watch. Let ushsaythis watch seems to work very well. Let us rsawy
that we place this watch under water and thabjistAre we going to interpret from this that tisteps for
all observers under water or are we going to im&rihat the watch is not water proof? Of coursenilie
interpret the latter. But why? We interpret that tatch is not water proof because we use our cammo
sense to judge that the watch is not a reliablelahen it is placed under water. In other words, w
refuse to place more faith in the watch as a ridiaieasuring device than we do in our judgmenbas t
whether or not the watch can be considered reliabdeich a case.

Let us now say that this watch is not a mechamieath, but a clock which is based on cesium
disintegration. Again, this cesium clock seemsderktime very well. In fact, it keeps time even enor
accurately than did the mechanical watch. Howewnben we accelerate this clock to great speedkmviiss
Are we going to interpret from this that time slofes all observers riding on the particle or tha tesium
clock is not speed proof? Relativity Theory intetgrthe former. This is because relativity thedaces
the utmost of faith in the cesium clock as a goodic

Another relativistic explanation. As mentioned atelity theory reconciles the decreased deflectibfast
moving charges to a modified correspondence of gia@tween an earth observer and a "fictitious"
observer riding on the charge. This is Einsteingsatransformation as viewed by the earth obseBugr.
there is another explanation. This is that thetedeowill flatten (i.e. contract) just like as irotentz’'s
explanation. This is Einstein’s space contraction.

My problem with these two explanations is the faflog: According to relativity theory, both
transformations should occur. But only one expliamais necessary to explain the data. If both are
assumed to occur, then relativity theory would prean expected decreased deflection which is taohm



As mentioned, relativity theory reconciles the e@ased lifetime of fast moving naturally disintegrgt
particles to a modified correspondence of secortisden the earth observer and the "fictitious" olese
riding on the particle. But there is another exptaon. This is that the particle observer viewsehgre
earth and its atmosphere to contract. This wayn éweugh the particle observer only thinks he tisve
three meters during the lifetime of the partickes three meters is enough to travel the distantiecof
atmosphere (i.e. because it is contracted).

My problem with these two explanations is the faflog: To summarize, we have that the earth observer
views the time of the particle to dilate and ttne particle observer views the space of the eartiomtract.
But what about the earth observer viewing the spédtlee particle to contract and the particle otser
viewing the time of the earth to dilate? These madifications go unmentioned in relativity literegu
(because, of course, they mess up the explanakibngrgument here has nothing to do with the whole
Twin Paradox type argument, which accuses relgtofita contradiction. | am not trying to accuse
relativity of a contradiction. | am only questiogithe logic as to why it is that the time dilatirom the
point of view of the earth observer) and the spamdraction (from the point of view of the particle
observer) is discussed, but the time dilation (ftbmpoint of view of the particle observer) andsp
contraction (from the point of view of the earthsebver) are not discussed. This relativistic exatiam
seems biased.

17.10. Actual Derivations of Space, Time and Masm3$formations-Notes

Note 1: Note that the actual derivations derivacdr of Gamma. This factor is then substitutediaio
either the equation for space or the equationifiee,tbut not both simultaneously. This has the appece
that the space and time transformations occurtemative transformations, and not cooperative
transformations. See Wheeler for an example déoivafWheeler, Spacetime).

Sometimes one or the other of space or time tramsfiion is derived directly, but not both simultaosly.
This has the same appearance as that mentioned,at@wely, that the transformations are merely
alternative transformations and not cooperativestfiamations.

Compare this with common explanations for the &tetime dilation of disintegrating particles. Freme
point of view of an observer on earth, time dildtes space does not contract. From the point af witan
observer riding on the particle, space contradsanentioned but not time dilation. But relativityeory
states that both observers should measure bothdilate®n and space contraction. For more detaés,
my paper. (Alford, Measuring Devices-In Theory amdPractice).

Einstein most definitely asserts that his modifmag (of space, time, and mass) occur cooperatioely
together. Einstein may very well have noticed thatmathematics implies that the transformatiortsinc
independently of one another. That is, he may natieed that space transformation, in and of itsglf
needed to satisfy his assumption/requirement. Aatittme transformation, in and of itself, is nedd®



satisfy his requirement. And that mass transformmatin and of itself, is needed to satisfy his iezment.
But he may have been resistant to the idea thahtbe modifications represent alternative (not
cooperative transformations) because the altematiture of the transformations would conflict with
theory. If only one transformation is required,rtlvehich one is it? So he proposed that all three ar
required and overlooked what was suggested by #ikamatics.

Note 2: The actual derivations make use of thairement that the mathematical solutions must toeali.
It is the author’s interpretation that this mathéozd requirement translates to a geometrical reguént,
in that only certain pulses of light on the wawentrare taken into consideration.

Einstein tries to justify this mathematically limeaquirement in his 1905 paper with the statertienthe
first place it is clear that the equations muslitear on account of the properties of the homoijgne
which we attribute to space and time” (Miller, Atb&instein’s Special Theory of Relativity, pg 375)

Sometimes this geometrical requirement is incorggardirectly. Such derivations restrict to considien
certain pulses of light on the wave front. See Hag/lor Young for an example derivation. (Hawking,
Brief History of Time, Young, University physics).

Note 3: Just as the author believes that spacéimrdransformations are alternative, the authdiebes

that mass transformation is also alternative. Glarghe statement by Feynman that we find thahatlis
required is the mass transformation. (Feynman,uteston Physics).

Consider, as well, the elegant comparison of massformation with time dilation, by consideringnass
on a vibrating string. (Gibilisco, Einstein’s Thexs of Relativity).

Notre 4: Zapffe derives mass increase and timéialildor elementary particles via classical arguteen
Zappfe, A Reminder on E=mc”2, m=m(0)(1-v"2/c"2)12j1 & N=N(0)e”(-t'/gt) .

Note 1: Einstein’s Train Thought Experiment necalskeads to inconsistencies, no matter how it is
interpreted. See my paper. (Alford, Problems witlisEein’s Train Thought Experiment). Also see Evans
(Evans: Critique of Simultaneity).

Note 1: The mass energy equivalence relationstdpaltually been derived five years prior to SRTthwi
entirely different assumptions (lves and Stillw&lhe Einstein Myth and the Ives Papers).

Note 1: This dialogue between Dingle and Einsteisignificantly watered-down. For more detailed and
accurate information related to the twin parader, Bingle (Dingle, Science at the Crossroads) okeRi
(Ricker, Herbert Dingle was Correct! Part IV, senté4.3; Ricker, Herbert Dingle was Correct, Pait)VI



Note 1: Einstein can only make these claims bechesibscribes to the empiricist philosophy of the
attainment of knowledge (and, consequently, refextationalist philosophy). The empiricist viewtlist
our minds are blank slabs at birth. The rationaiistv is that our minds were slabs that were blafnk
knowledge at birth, but that even at birth, thdabsswere driven by a machine that is aware ohaert
foundational truths (i.e. intuition). For more infieation on these two schools of philosophy, seéhitigs
(Cushing, Philosophical Concepts in Physics).

It is odd to note that even rationalists believ&instein’s Theory. | am a rationalist and | onedidved in
SRT. It took a lot of convincing for me to even aditine possibility that it could be wrong.

Note 1: Einstein’s first postulate states thatadis of physics (mechanics as well as electrodyosimi
remain valid in all inertial reference frames. onis are dropped or added to this postulate, It it
importance to note here the interchangeabilitiheffollowing terms: “inertial coordinate systemstiw
“inertial reference frames”; “inertial referencarfnes” with “inertial observers”; “laws of mechariiegth
“Newton’s laws and Galileo’s laws”; “laws of eleattynamics and optics” with “Maxwell’s four equat®n
plus the electrodynamic wave equation”; “remaindsal” with “remain the same in”; “remain valid in”
with “hold good in”; “inertial” with “non-acceleratg”; “non-inertial” with “accelerating”.

Einstein’s second postulate states that light teatreough empty space at the constant velocity, ethich

is independent of the motion of the emitting badgte that “through empty space” is interchangealitle

“in a vacuum”. Note that “constant velocity of &'interchangeable with “isotropically at c”. Nokat we
sometimes drop the term “through empty space”, i can get exhausting and cumbersome to rewrite
it, and because it should be takes as implied. Matethe term “independent of the state of motibthe
emitting body” can be dropped because it becondisngant after combining postulate one with postulat
two. Note that we added the term “it is a law oygbs (electrodynamics and optics) that...” in thenfrof

the postulate. The reason for making this addisao 1) clarify the relationship between postulate and
postulate two and 2) to clarify the distinctionwegn postulate two and the assumption of the \tglofi

light (which follows from combining postulates oaed two).

Of all of the interchangeabilities, added terms] dropped terms listed above, the only one thalyrea
should remain under dispute is the last one, nartiey of adding “It is a law of physics that...” toet
second postulate.

Considering the above, we can say that Einstevospostulates combine to create the following
assumption about the velocity of light: Light trés/esotropically at ¢ with respect to all inert@servers.
Note 2: It is important to note, here, that Einstaikes it as self evident that the laws of measahold
good in non-accelerating frames of reference (kefairinciple of mechanics), but he does not tékas
self-evident that the laws of electrodynamics aptics hold good in the same frames (relativity pipre
of electrodynamics and optics). The relativity pipte of mechanics plus the relativity principle of
electrodynamics and optics produces the relatpiityciple, in general. The relativity principle, general,
is the same thing as postulate one, which stagsthlaws of physics (mechanics as well as
electrodynamics) remain valid in all inertial reface frames.

The reason we know that Einstein takes the retgtprinciple of mechanics as self-evident but et t
relativity principle of electrodynamics and optas self-evident, is apparent from the say he inited
them in his relativity paper of 1905. He neverifiest the relativity principle of mechanics; rathes just
says “For every reference system in which the lafwsechanics are valid...” (Miller, pg 370), or “Les u



consider a coordinate system in which the laws@#tdnian mechanics hold...” (Miller, pg 371). Contrast
this with the way Einstein introduces the relayiytinciple of electrodynamics and optics. To proenine
idea of the relativity principle of electrodynamizsd optics, he presents an argument concerning two
perspectives on magnet/conductor interaction. @figr this presentation does he say that the véiati
principle can be extended from the mechanical dortmathe electrodynamic and optic domain, by saying
“Examples of this sort...lead to the conjecture thatr .efeery reference system in which the laws of
mechanics are valid, the laws of electrodynamickaptics are also valid” (Miller, pg 370).
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