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Absolute motion versus relative motiom Special Relativity

IS not dealt with properly

Roger J Anderton
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A great deal has been written about the twin paradox. In this article |
am just going to highlight one issue thaisolute motion versus
relative motion is usually not dealt with very well, and the example |
will give is Minute Physics video dealing with twin paradox.

For the sake of this article will deal with preferred frame being the same as
absolute frame.

The isue being dealt with isAbsolute motion versus relative motion

context of special relativitfSR)Ywhile general relativity makes things even

more complicated)as it is in SR it is messed up. It is mesgeldecause

certain people claim all motion is relative in that context of SR, while other
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it explicitly clear that they are dealing with absolute motion.

Essentiallyshould be using phraslogysuch asSR dealing just with inertial
(constant velocity) relative motion (SR#1) is not the same as SR when
accelerating (absolute) motion has been added to it (SR#2); hence confusion is
then generated as talk of SR#1 mixed with talk of SR#2.

Einsein in his 1905 paper on SR seems only to have dealt with SR#1, and
people later added acceleration to SR to give SR#2.

Relative motioris: treating constant velocity as relative

Absolute motion is: treating acceleration as absolute.

Frames of reference:

Inertial frame ofreference:frame that goes with constant velocity

Norinertial frame of reference: is an accelerating frame.



Thus, in the context of SR#1 might say there is no absolute frame, but it does
not carry over into SR#2.

Now onto Minute Physidd] as they make a mess albsolute motion versus
relative motion and | illustrate should be using phraseology like SR#1 and
SR#2

Minute Physics set up this scenario:

Person on Earth and person in spaceship (rocket) going off then tuarongd
andcoming back.
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Picture 1

The scenario is a bit artificial in that the rocket goes at constant speed for a
while and turns around and comes back. The person on Earth is being
considered as in an inertial frame, and any movement of the Earth is thus
ignoredfor the sake of this setip. Similarlythe rocket needing to accelerate
to its constant speed and decelerate when wants to return to Earth frame, is
all being ignoredor the sake of this satp.

Thenvideotells us moving things experience time matewly:
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Picture 2

Thenvideotells us that based on this: as the rocket gets back, the person on

Earthconsiders himselblder than therocketperson andhinksof the rocket
personas younger.
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Picture 3



(First issue: | protestbout the ideahat ageing is related to the rates of clocks,
but | will put aside that issue for the sake of thrsicle andgo with the video
talking about agein@eing different for the two people.)

The videaells us: that from the perspective of the rocket pergors the Earth
moving, so from the rockdtJS NE 2 y Q & ilidSdiketipdSsonbldee®d
the earth-basedperson as younger.

What the video fails to tell us is that SR#1 where only considering relative
inertial (constant velocity) motigrand when biing acceleration into the issue
then have SR#2.
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Picture 4

Anyway, the videoltengoes onto sayvill use fact that time rotates to sort this
out, and draws spacetime diagram for tharth-basedobserver:
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Picture 5

Theearth-based observer stays in ttsame place, and the rocket goes away
and comes back as time progresses up the vertical axis.
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Picture 6

From the perspective of thearth-basedobserver it takes 10 seconds for the
rocket to get back(Artificially dealing with a short time interval fmurney,
for the sake of the setp.)
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Picture 7

Then since time is slower for the rocket according to¢heth-basedperson,
the earth-basedperson calculatethat from rocket frame it was 8 seconds.
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Picture 8

However, since the rocket is moving whlé rocketobserverviews as time is
rotated with respect to theearth-based? 6 & S NIJ S NXTausyHatg& is:k EA & ¢



Complete Solution To The Twins Paradox

— - - p—
-— - - - - -

e s

- . e - . -

- a— - ar P e

- - e e e—m = - - =~ -

- e T e o e - =™

-— N V£ W AL g

o) 1:07/3:33

Picture 9
What have is because of the acceleratiwa get a jump dthe earth-based
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seconds:
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And this is the solution to the twin paradox: because the rocket changed
velocity,the notion of simultaneous times from the rocket frame rotates so
accounting for time far away from y@as havingyaps in it.

NS
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Picture 11

Pictureaboveon left shows: instataneous jump in changing velocity. (i.e.
unrealistic)

Pictureaboveon right shows continuous acceleration. (i.e. more realistic)
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Earthhbased observer has 10 secs pag$or himself and calculates 8 secs
passes for rocket frame.
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Picturel13

While for rocketbased observer deems thattdkes 4 secs on outwajdurney
and4 secs ometurn journey andcalculates that takes 3.2 secs for ealthsed
observer for both of those parts; and has 3.6 secs jump at the instantaneous
acceleration.

Sq both observers agree that the rocket person is younger, i.e. hgtiee that
earth-basedobserver had 10 secs pass and rocket based observer had 8 secs
pass.

My comments on this are:
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From picture 3 to picture 4t is established who isdecided to beolder and

who isdecided to beyounger is based upon who is deemed to be moving and
who is deemed to be stationarnif the earthbased person is deemed
stationary and the rocket persateemedmoving,then the earthbased
observer iolder,and the rocket person is youngeklternatively, fithe earth
based observer is moving and the rocket person stationary then the earth
based observer igounger,and the rocket person is older.



Not beingable to decide who is older and who is younger is when there is only
constant velocity under consideration, becauhee to the Relativity of

constant velocity motiona person cannot tell the difference between whether
they are stationary or moving at caasit velocity from just looking at their
motion (and notlooking atother clues).

Next comes the analysis froearthrbased observefpicture 5 picture 7)that
is based onirelativet of earth stationary and rocket moving

{GAtE Ay (KS ,@enjfamIdeket frante it & h&rbckei thadis ¢
stationary and the earth movingvherewhat you do relative oéarth-based
observer claiming for rocket, th®cketbasedobserver would claim of the
earth-based observer
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relativity deals withfor everything (barring lightspeed (in vacuum) being

treated as constant).
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scenarioof type SR#&And you have almdute motion(of type SR#2).

That is for theconsideration ofaccelerationif you are saying the rocket

observer know®f himself that hds moving(because knows he experiences
accelerationand the earth observefdespite not knowing if experiences

constant velocityknowsof himself thathe is not movindgrom the acceleration
(because does not experience acceleration)

So, in terms of the acceleratiorhe earth is then an absoluigest)frame, for
the sake of this example given of only two franfeten more frames it gets
more complicated of course)

BUT most relativists | know deny absolute frame!

| 26 SOSNE AT 3J2Ay3 0@ 2A1TALISRAI aleay
equivalent under classical mechanics and special relativity, the set of aihiner
frames is privileged overneh Y SNII A | £  F NI Y SaThenyitedi KS & S
this from: Ferraro, Rafael (2007), Einstein's Spdo®e: An Introduction to

Special and General Relativity, Springer Science & Business Media, ISBN
9780387699462 [2]



So, the relativists who deny absolute frame are wrong by such definition.
Under the scenario given: trearth-basedobserver is in the preferred frame
because it is an inertial frame while tihecketbasedobserver is not in an
inertial frame

In whatis being giverthe earth frame is different to the rocket frame in that
the earth frame claims 10 secs and the rocket claims 8 secs, hence the
difference in these times indicate who moves, and (special) relafwitiype
SR#1)s supposed to be that observdoesn't know he is moving.
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Thus, in this scenario which is supposedly special relativity which supposedly is
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being mixed in.

It is this mixingbad NBf I 0 A @S¢ | YR aGhos@aythatzi S¢ Ay &
confuses may people being taught relativity; especially if they are given
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Now to deal with hings that can confusginfortunately a bit of repetition is
presented, because keep going ovange ground but from slightly different
directions)
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type of frame is being referred té-.orinstance,a personmight say
dvelocity is relative, but acceleration is not. Earth did not acceleraté, an
the rocket did(in the given setip ); this is a framendependent fackEt
But that causes confusion because what typé of NI Y&t beind &
referred to. So, ny reply to such a vague statement would b&he claim
that the Earth did not accelerate would be in absolute sense. However,
going by observations: as earth based observer observes rocket
accelerate, then rocket based observer would observe it was instead the
Earth accelerating; that would be relative; what would make it absolute
would be that the rocket based observer should feel the acceleration of
the rocket while earth based observer wouldn't. The rocket based



observer knowing that he is moving and not thertl then has the earth
as an absolute frame, but most relativists | know deny absolute frame!

A person might insist that there is @dsolute frame But that is only for
SR#1 when considering only inertial motion. When considerinertial
motion (SR#Rthat is not the case.

A person might be using the tercn ¥ NJ aMdSvieaning by it only an
inertial frame of reference; with a nemertial frame as being absence
from his vocabularyg This is infuriating and stems from not having
terms properly definedrom when Einstein started relativity in 1905.

The rockeframe can be spliinto three parts, namely: he rocket
occupies two different inertial framg®n outbound frame and an
inbound frame) and one accelerated frame that moves himese two
inertial frames. However, he rocket frame as a whole, which is non
inertial (accelerating) frame.

A diversiorto the scenario presentedan be set up by claimirai

frames were accelerating, because tBarth and every star and planet
and atom in the universean be thought of as accelerating and not in
constant velocity motion- But for the sake of the seip only the
acceleration of the rocket was being dealt with and not the other things
like gravity (and for the sake of the sap ignored), thus Earth bad

frame was not experiencing the rocket acceleration and hence was being
treated as inertial frameThe observer in the rocket based frame knows
that he is moving. There is then a difference between the two frames,
and the earth based frame is being tredtas an absolute frame

because the motion is absolute, not relative. If it were relative then
neither observer would know who was really moving.

Whilerocket based observas moving away fromhie Earth, he is ian
inertial frame of reference where i$ stationary lje doesn't "know"he
Ismoving) andor him it is the Earth based observer thamsving

away.- Thatiswhen dealing with inertial frame#iowever, therocket
basedobserver experiences acceleration and so knows overall that he is



in motion, he can know in retrospect that it was he that was moving for
the inertial motion outbound phase.

| am not talking about the accelerating frame being the absolute frame.
| am talking about the scenario offered of two frames that of earth
based frame and rocket frame. The earth based frame is being treated as
the absolute frame.Acceleration will be masured the same from all
inertial frames of referenceand the one frame offered as inertial frame
In scenario given is thearth-basedframe (when considering only the
acceleration ofocket andignoring other things like gravity) so that
makes it the abslute frame in that scenario. The rocket frame is
composed of two different inertial frames and an accelerating ,dart
overall it is an accelerating frame and the observer in that frame knows
he is moving, it is not overall an inertial frame.

Diversion to the scenario can be set up by refusal to admit there is a
single frame that is the "rocket frame{.However, he "rocket frame" is
a single frame even if can besplit it into considering its three parts. A
frame of reference is usually deéd as aset of criteria or stated values
in relation to which measurements or judgements can be maaed

the rocket is something which an observer in the rocket is making
measurements, observations and judgemefntsn.

Diversion to the scenario can Bet up by refusal to accept thataimes

of reference belong to objects.which is a nonsense, because an
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move in the context of thaframe of reference

Diversion to the scenario psented by wanting to consider some other

scenario such aome bizarre coordinate system (frame of referenag)

However from the scenarioffered from the video ad which we are
RA&OdzaaAy3Iod ¢ KS sigaifickhul thd Barth#radde s 0 a 2 f
thatin the scenario considered it is the inertial frame (with respect to
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frame is the nonnertial frame; that then makes the earth frame the

absolute frame in the scenario given.



1 Of caurse, could construct another unrelated inertial frame where Earth
and the rocket are all moving but it is not what is given in the video
scenario; so why introduce another absolute frar@dten a person
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In the scenario presented only one absolute (rest) frame is presented,
other scenarios could give more than one absolute frame.

1 Ignoring some concept such alssolute frame does not make that
concept/thing go awayRelative motion isvhen:person in 1st frame
observes 2nd person moving but doesn't know if 2nd person is moving
or whether it is himself that moves; similarly person 2 doesn't know who
moves Absolute motion isperson 1 says person 2 in rocket is moving
because it is a@terating; similarly person 2 agrees that it is himself that
moves In absolute motion we therefore have an absolute frame,
because person 1 frame is distinguishable from person 2 frame, unlike in
relative motion where can't distinguish which person islisemoving.

1 A person might misunderstand all of this and think it falsifies the
principle of relativity But that is the problem of mixing up SR#1 and
SR#2. In SR#1 when only dealing with inertial motion then the relativity
principle is supposed to app not when dealing with noimertial
motion. When tdking about the acceleration there is absolute motion,
not about falsifying the principle of relativity, that applies when motion
is relative not when it is absolute.

9 Acceleration is different teelocity, acceleration is absolute and velocity
IS not at least in the context of special relativity. The acceleration being
absolute gives an absolute frame, when you have acceleration. There is a
great deal written about the principle of relativity, sigally states that
there is no physical way to differentiate between a body moving at a
constant speed and an immobile body. It is of course possible to
determine that one body is moving relative to the other, but it is
impossible to determine which of &m is moving and which is immobile.
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there are things like noninertial frames etc. So, when dealing with
acceleration can know what is moving, then you have an absolute frame.



1 Back to tle issue that a person might think absolute frame of reference
means there is only one suftame andconceive of an infinite number
of accelerated frames of reference, and theelieving thee can only be
one absolute framegwondershow to pickone.--- However, a/en in
Newtonian mechanics going by the principle of relativity there is no
aAy3tS oaz2ftdziS FNIYSZI YR ALISOALI
scenario given by the video, the observer in the rocket knows he is
accelerating/moving, and thether frame of the earth based observer is
being treated as at rest (it is not experiencing the rocket acceleration
and ignoring gravity etc), thus the earth frame is treated as the inertial
frame, and inertial frame is preferred over a noninertial frarse the
earth based observer is in the preferred frame a.k.a the absolute frame,
with the rocket as being in the moving (noninertial) frame.

1 An objection that terms are not being used in the way that most
physiciss are using the terms, this leads to pieins of being
understood.¢ However, | am using the terms in the way they are
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everyone can use terms properly. An inertial frame is preferred over a
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The whole point of the Copernican revolution was that there was no
single absolute frame; that surentered frame could be used as well as
earth-centred frame, along with numerous other frames. In the scenario
presentedby the video there are not two inertial frames; what is
presented is one frame being treated as inertial and the other rocket
frame as noninertial. Later in the video it clearly explains that the rocket
frame would be better treated as undergoing contiruscacceleration.
t NBadzyl 6f & &0 Ktdkedistioktgf path khtough sp&cetidé a
between the departure and arrival event than the twin that remains
0SKAYRE A& Ftf aldAaftt NBfIFIISR (G2 K2
& & OF dza S trEes th# BavetheNdydiMgEwin younger
dzLJ2 Y K A @ althBgh teddfadsdy it was just the clocks and not
ageing. This cannot be brought about without acceleration/deceleration;
if you have a person in a rocket that is in a different inertial gamthe
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inertial frame without acceleration/deceleration.



9 Objection that he concept of an "absolute” reference frame is a non
starter in special relativityg However, agper this videdakenas an
SEIFIYLX ST Ad Aa RSIfAy3 6AGK |y 4Gl oa
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dealing with it properly.

9 Objection that thevideowastrying to distill down a complex subject
into a3-minute explanationanddid not have time to deal with it
properly.--Howeveri K| § Q& 2dzad GNBAYy3 G2 GKNP
dealing with things propey. 1 KS @A RS2 OK2aS (2 0N
should have dealt with it properly.

9 Objection that bcusing on the acceleration is only going to distract from
a more complete understanding of the principles of special relatigity
Thatobjectionhas failedto take into account | was focusing on the
Gl oazftdziSé oF OOSEt SNYGA2y 0 LI NG Ay G
washot being dealt with properlyThere are many other parts of
relativity | could focus on, and poiout are not being dealt with
proLJSNI 83X odzi F2NJ GKAA INILAOES L g1 &
introduced and not dealt with properly.

Conclusion

So, a great deal of confusion has been created by special relativity when
dealing with only inertial motion (SR#1) being mixath specialrelativity#2

(SR#2) that deals with acceleration (absolute motion). The idea that there is no
absolute frame of reference in the context of SR#1 doespnaperly carry

over into SR#2can think of no absolute frame when only dealing with inertial
frames, but when introduce acceleratidinen things change

Thereismore than should be said about absolute versus relative, and
numerous eher problenswith special relativity.
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