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Why Bergson was Right:
The Einstein-Bergson Debate on Special Relativity

Abstract

While defenders of Bergson almost invariably end up siding with Einstein in the Bergson-
Einstein debate on the twin-paradox, circa 1922-23, and on the meaning of Special Relativity
(SR), what is missed is that the experimental “confirmations” of this theory which so sway
theorists towards Einstein, Langevin and the validity of the current interpretation of SR cannot,
in fact, be applied to SR as “verifications” given its logical structure. Bergson, arguing already in
1924 that a new, a different, theory in physics is needed for these “time-slowing” effects of
velocity, was absolutely correct. The supposed “confirmation” of SR’s explanation of these
effects also implies that the relativity of simultaneity has an ontological status. However,
Bergson’s discussion on “simultaneous flows” holds an implication that easily provides
additional demonstration that the relativity of simultaneity cannot possibly be ontological, i.e.,
cannot be a real, physical feature of the time-transformation of the universe.

Keywords: Special Relativity, Twin-Paradox, simultaneous flows, time, classic metaphysic,
ontological effects, measurement effects
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Why Bergson was Right:
The Einstein-Bergson Debate on Special Relativity

Physicists mislead us when they say there is no simultaneity. When the camera pans to
the heroine tied to the rails and then to the hero rushing to the rescue on his horse — these
events are simultaneous.*

- James J. Gibson

Introduction

The defenders of Bergson have, to my knowledge, nearly invariably sided with Einstein when it
comes to the topic of the debate the two had circa 1922-23 on the meaning of Special Relativity
(henceforth, SR) and the significance of the twin paradox. Somewhat disconcertingly, the siding
with Einstein is never for the same reason. During (2005) sides with Whitehead’s solution, Savitt
(2021) brings out a quite different resolution which leaves SR, as currently interpreted, untouched
and unquestioned, while Capek (1966) uses another approach, preserving SR and Minkowski’s
schema while arguing there is still enough “becoming” left therein to satisfy Bergson’s vision.
Kigler (2021) subordinates Bergson to SR’s “time” for yet another reason, while Murphy (1999)
declares that Bergson did not understand SR because he did not see that accelerations were
involved. Capek (1971) also invokes Bergson’s supposed blindness to the role of accelerations
and the General Theory. This variety is “disconcerting,” as I just said, because it is precisely
reflective of the solutions to the twin paradox, i.e., the solutions are all over the map, sometimes
incompatible. There is no one solution; they range from those trying to stay within SR’s original
uniform velocity framework, using various approaches to this (e.g., Salmon, 1976), to jumping
outside the framework to invoke “gravitational changes” as did Einstein in 1918 (for a discussion
of this little known paper, cf. Dingle, 1972, pp. 191-200) or invoking “accelerations” as did
Whitehead (cf. During, 2005), French (1968), Davies (1977, 1995), Maudlin (2015) using
different and complex reasons, and on and on and on, for the “resolution” literature is vast and,
frankly, still unsettled.

I regret to say, for Bergson students, this is a sad state of affairs. Bergson, in his critique of SR
(Duration and Simultaneity, 1923, henceforth, D&S), that is, his critique of the logically
inconsistent SR as currently, ubiquitously discussed by physics expositor after physics expositor
in the wake of 1911 and Langevin’s twin-paradox, was entirely correct.

I am going to rephrase the above, so it can penetrate the mental defenses of the defenders of SR:
For Bergson, there is indeed a logically consistent version of SR. No, we are NOT saying,
“Bergson says that SR is logically inconsistent.” We are NOT saying SR is logically inconsistent,
that is, it is not inconsistent until and unless its original logically consistent structure it is utterly
distorted by Langevin and the twin-paradox. But this distorted version of the original is the
current, ubiquitously exposited form of SR. And, while defending and elucidating the consistent
structure of the original version, this distorted version was the focus of Bergson’s critique.

1 Gibson (1966, 1979), the highly respected theorist of perception, made this statement in a talk at the
University of Minnesota in 1975. He had read a paper by the author the previous day which at the time
accepted Capek's (1966) view that relativity adequately preserves some “becoming” in the universe, and
which attempted to fold in psychological time as part of the relativistic structure of time. Gibson, however,
correctly appeared to have none of this, i.e., none of relativity whatsoever. He is in effect alluding to the
concept of the simultaneity of flows, a subject discussed at length by Bergson in Duration and Simultaneity
(1922/1965) in his analysis of relativity.
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The “Confirmations”

The rock on which Bergson’s defenders have floundered is the so-called set of experimental
“confirmations” of SR, or as Canales (2015) states things, the "unambiguous proof," the
"stunning confirmation” (p. 31), and Canales, along with everyone else, makes no attempt to note
that Bergson was already arguing in 1924 in the context of the earliest of these effects to emerge
and considered to be explained by SR (hamely, the muons with longer lifespans as a function of
velocity) even though these are unquestionably valid effects and observations thereof. To him,
these velocity effects have no possibility — in the context of SR’s original logical structure — of
being considered and used as “proofs” of SR.?

The twin-paradox, it will be remembered, argued that a twin leaving the earth on a rocket, riding
to a nearby star and then returning would find that he had aged far less than his twin-brother left
behind on said earth. This Langevin saw as the implications of the Lorentz transformations on
time and space/distance which SR employs. Langevin, argued Bergson (1923), with his rocket-
riding twin aging less (actually, physically) than his earth-bound brother, had destroyed the
logical consistency and fabric of SR. Bergson was not arguing in D&S (as a wrong interpretation
goes) that the rocket-twin could not age less than his earth-bound brother, i.e., he was not saying
that such a phenomenon cannot happen; this retarded aging is possible just as in the by-then,
already demonstrated case of the muon’s retarded aging, but rather, it simply cannot happen
within the logical framework of SR. In other words, should this happen — a real, physical,
ontological difference, e.g., smooth skin and no beard for the rocket-twin versus wrinkles, grey
hair and cane for the earth-bound twin — that SR, taken in its proper logical structure, cannot be
employed to explain this physical difference.

Einstein had embedded the Lorentz equations within a reciprocal system (reciprocity: either
observer is equally able to claim himself at rest, the other is in motion). Spatial distance (length)
and time became space-time invariants, i.e., each measure now containing proportions of both
space and time, and this by being subject to the reciprocal transformations of two observers in
two different reference systems, either of which, as noted, can consider himself at rest and the
other in motion. Einstein’s perceived advance was this embedding of the Lorentz transformations
within this symmetric, reciprocal framework, together with postulating the invariance of the
velocity of light. Indeed, Einstein wished that his theory had been named “Invariantentheorie,”
rather than relativity (cf. Horton, 2000). In special relativity, the Lorentz transformations have no
meaning with respect to just one observer. There is no invariance with just one observer. Some
form of transformation is required for an invariant. This symmetric, reciprocal system is required,
and within it, either observer can declare himself at rest, and then attribute the length contraction
and time dilation to the other (in motion), adjusting the other’s space and time units to preserve
the invariance of the velocity of light. As such, each of these effects (time dilation, length
contraction) is not “a real property of matter” but rather, “...something inherent in the
measurement process” (A. P. French, 1968, p. 114), i.e., they are measurement effects.

What is a measurement effect? | measure my toaster with two rulers; both are actually,
physically, a foot long, but one ruler says it’s 6” long, the other is marked as 12” long. The
toaster “expands” from 6 to 12” depending on the ruler, or contracts (if going from a 12” ruler to
a 6”). Obviously, this is not a real, not an ontological expansion/contraction; it is purely a
measurement effect — an effect of the rulers. In SR, the “rulers” are light rays and clocks

2 See, for example, Bergson’s exchange in Revue Philosophique circa 1924, with physicist, Andre Metz. (in
Gunter, 1969, pp. 123-135). Metz could not let the logical problem penetrate; to him only SR could
explain the life span increase effect on the muon. Bergson gave up on any further exchange.
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(synchronized clocks within an observer’s reference system or unsynchronized depending on the
observer — per the “stationary” observer, the moving observer’s clocks are always out of sync,
therefore the moving observer’s measurement units of time and space are “wrong”). The
Michelson-Morley experiment was “explained” precisely on this basis: while Lorentz had
proposed an actual, physical contraction of the apparatus arm which lay in parallel with the ether
flow, even providing electro-dynamical arguments for the contraction, this (it is said) to physics
seemed ad hoc and SR was eventually preferred as SR was taken to indicate there was no actual
contraction of the apparatus arm — it is a measurement effect.

Langevin, with his hypothetical earth-bound twin, now with a cane, long beard and grey hair,
very physically aging more rapidly than his rocket-riding, youngish brother, had, a) voided the
reciprocity of the two systems (which implied that either twin could be construed as aging more),
and, b) declared what could only be a measurement effect to be now an ontological effect —a real,
physical effect, beards, grey hair and all. This physical difference is not going to go away simply
by remembering reciprocity. Langevin had destroyed SR’s logical structure. And note, one
cannot declare “time-changes” as ontological and leave length changes as mere measurement
effects (to preserve the Michelson-Morley explanation). In Einstein’s system, as Bergson noted
in D&S, time units expand exactly in proportion as length-units contract; the Lorentz length (or
distance) equation and the time equation are compensatory. They must then be of the same order,
i.e., they must reflect measurement effects. Again, there can be no “space-time invariant”
without both space unit and time unit changes being compensatory and of the same order. Thus,
and this is what physicists did not want to accept: any use of SR to explain actual, ontological
“time”-changes (better, we’ll see later, the retardation of processes) — the very real slowing of
clocks in jets (Hafele-Keating), the longer lifespans of muons, even the differential aging of twins
should it happen — is invalid. Physics needs a new theory, a different theory to explain these. SR
cannot be so used. Yes, the so-called “confirmations” of SR are invalid — an abject misuse of
SR.3

I am going to repeat the above once more, for | have never seen this point penetrate the mental
defenses of the defenders of SR: | am NOT denying the validity or reality of these observed
effects due to velocity — muon life span increases, slowed clocks on Hafele-Keating’s jets. | am
not “waving these facts away.” | am saying, as did Bergson, that SR, given that its logically
consistent structure is understood, simply cannot be used to explain these effects. Again, once
more, SR, when its logical structure is understood, cannot be used to explain these. It can only
explain “measurement” effects. This cannot be that hard a point. But apparently it is — the claim
will still be made that, “The author denies the reality of Hafele-Keating.”

3 1t is for this reason, namely, that the reciprocity is intrinsic to there being any invariance within Einstein’s
system, that the practice of displaying just one Minkowski diagram and arguing from it for SR’s explaining
the existence of these effects is invalid. One diagram fixes on one observer, say Observer 1, as being at
rest, and Observer 2 and all other observers in the universe are set in motion with respect to him. This
single diagram proves nothing. We need at least a second diagram to show the symmetric case — Observer
2 now at rest, Observer 1 in motion (which of course undoes the “argument”). Both Bergson (D&S) and A.
P. French (1968) pointed this out. Yet this argument from a single diagram is ubiquitous in the current
literature of SR exposition, with nary a thought of its problems (e.g., Carroll, 2022, p. 146, pp. 165-167).
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Figure 1. The Pole and the Barn. At high velocity, the pole
fits inside the barn. At rest, it does not fit.

One sees this contradiction (time changes ontological, length changes as measurement) on display
in physics’ later treatment of distance changes (circa the 1980s) in the context of a newly coined
“paradox” — the “pole-barn paradox” (Figure 1). The “paradox” notion was now being applied to
the length contraction as well. In this paradox, we have a longish, say, telephone pole. In its
resting state, it is too long to fit into a certain barn. However, when the pole is launched into
motion at a velocity near the speed of light and flies through the barn, there is a period where the
pole, due to its length contraction, actually fits into the barn.  But this paradox is used as a
parable for illustrating that we should not consider these real effects. The reciprocity is
immediately trotted out. It is unhesitatingly pointed out that the barn could be conceived to be in
motion, and therefore the barn will contract. Now the pole does not fit. So the length contractions
are not real, or in philosophical terms, they have no ontological status. This nicely holds the line
with the interpretation of the Michelson-Morley experiment.* | repeat: This is physics
explanation and view of the pole-barn.

This stance, in the context of physics simultaneous treatment of “time” changes as very
ontological, is just plain very mistaken. Again, the Lorentz transformations for distance and time
are compensatory: time units expand exactly in proportion as space units contract.  These
transformations, again, have to be of the same order, and to even account for Michelson-Morley,
they MUST be measurement effects. And again, physics needs a new and different theory to
explain real, physical, ontological effects such as the longer life spans of muons or Hafele-
Keating’s clocks. SR simply cannot be used.

However, even the above obvious contradiction between physics treatment of the “shrinkage of
the pole” (i.e., it’s measurement) and the retardation of Hafele-Keating’s clocks (it’s ontological)
is confusing to the defender of SR. One will receive responses roughly as follows: “Yes, this is
certainly a ‘paradox’ in the sense that the pole-barn contradicts our pre-relativistic intuitions (as
do many other relativistic effects), however, it is not a contradiction that the pole is shorter than
the barn in some reference frames and longer in others.” In other words, a) it is missed that
physics itself rejects the real, ontological contraction of the pole, and, b) also missed is the
concept that a real, ontological contraction of the pole would entail (as physics certainly knows)

41t is curious that physics draws the line on doing this experiment: See if the pole actually does contract!
One can imagine an apparatus that does the analogy of capturing the pole (make it a mini-pole) inside the
“barn” (a mini-form of enclosure) — using high speed camera shutters, lasers, or something such. But
detecting an actual shortening would be bad; it would collapse the entire structure “explaining” Michelson-
Morley and thus the narrative on the supposed destruction of the ether.
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total destruction of SR’s “explanation” of Michelson-Morley. To now defend the contraction as
real is certainly a strange, misguided and contrary-even-to-physics mindset.®

I have seen the defenders of SR now say this: “You have not proven that these are measurement
effects.” In this, the argument has simply not sunk in. Again, in the (original) logically
consistent version of SR — respecting its intrinsic reciprocity of observers and the compensatory
nature of the length and time transformations — given this theoretical structure, like the toaster-
measuring ruler “theory” — the theory can only “explain” measurement effects. Again, SR’s
structure does not allow it to explain real effects, though again, yes, there are such, e.g., the
longer living muons, slowed clocks, even the younger twin, should this happen. To demand
“proof™ that these are measurement effects is completely missing the point — these are real effects
—and SR cannot explain them. .

Obviously, all this presumes clarity on a elementary confusion: If you are invoking accelerations
as the mechanism for explaining the time-retardations, thus bringing in the General Theory, then
your “stunning confirmations” have absolutely nothing to do with SR. You are now “confirming”
(this too, very arguably, but not to be addressed here) an explanatory apparatus for “time-
retardation” in the General Theory that does not exist within SR. To claim the confirmations are
relevant to SR is a clear misdirect.

Simultaneous Causal Flows

This was Bergson’s argument, along with his surgical dissection of SR’s equations, in D&S
(Robbins, 2010). He argued that SR, in its logically consistent structure, with all effects being
measurement effects and with its intrinsic reciprocity, preserved the flow of time as an invariant
to all observers, i.e., neither twin aged more or less than the other. And in this, he pointed out
that this invariant flow contains multiple simultaneous causal flows, flows that cannot be
relativized!

Planes of Simultaneity for
Xand Y

Time

% Carroll (2022), in his SR discussion, states: “Length contraction is real, but it’s not that the object is
physically shrinking, we’re just in a different reference frame, measuring a different quantity” (p. 164). So,
by “real,” does he mean ontological? If he did, SR’s Michelson-Morley explanation is no more. But he
cannot mean this for he says an object is not “physically shrinking,” so what does this effect have to be? A
measurement effect. One or the other. But time and space changes in the equations are compensatory.
Now he must refute his support (pp. 146-147) for the earth twin’s aging being very real, yes, very
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Figure 2: The 4D Space-Time ‘“block” of Special Relativity.
Observers in relative motion (X and Y) have different planes of
simultaneity (a plane on which all events are in the “present” for one
observer). No common present “plane” of universal “becoming” — a
common plane for the entire universe where all next points are on a
single “future” plane for all observers seems impossible.

It should be understood here, firstly, before we discuss these flows (or the “fluxes” Deleuze
(1968) discussed in his defense of Bergson), if the “time-changes” of the twins are reified, made
ontological, then the “relativity of simultaneity” has equally been reified and made an ontological
fact of the universe and its time (i.e., made a property of the universal transformation of the
material field). This is why the space-time block seems carved in stone in theory. Two observers
in relative motion are held to have different planes of simultaneity, each with a plane on which all
events are in one observer’s “present,” but some events of observer X’s “present” are in observer
Y’s past, etc. These different planes imply there is no universally defined plane of universal
becoming on which all points are in the present for all observers in the universe. In other words,
this feature of the space-time block has been installed as an ontological feature of time.
Bergson’s argument not only destroyed the very base of this, i.e., in pointing out the non-
ontological status of the “time” changes within SR, the ontological status of the relativity of
simultaneity is equally sent back to its non-ontological status, but the significance of his
discussion of these flows has not been understood.

Let us remark the opening quote of this paper from the great theorist of perception, J. J. Gibson
(1966, 1979). In his “hero rushing to the rescue, the heroine on the rails” (tied down, struggling,
wildly kicking her feet, the locomotive roaring, steaming towards her down the track), Gibson
was invoking this “simultaneity of flows.” Bergson, we know, spent some time in D&S
discussing their significance. Here is my own example: Imagine an organically growing,
blooming rose. Make it large, ten feet across. The leading edge of two petals on opposite sides
strike two points, one on each side of the blossom (ten feet separated) — and do so simultaneously
(to a stationary observer watching the rose). An observer, moving by (but who declares/thinks
himself at rest) declares the first observer in motion, his clocks out of sync, the two points not
being struck simultaneously.  This is however absurd: the organic growth of the rose (a
simultaneous causal flow) cannot be relativized — not without destroying or distorting the organic
growth. Were the “non-simultaneity” real, the rose growth, if not disrupted, is certainly not going
to have the same symmetric form. Were the observer flying by an orchestra (an organic whole)
playing a symphony, and declaring the bassist playing on one side of the orchestra to be non-
simultaneous with the viola on the other side, then certainly the orchestral sound of its symphony
is going to be distorted, off, relative to the stationary listener. But neither is going to be the case
and neither ever observed, for the “non-simultaneity” is simply an artificiality.

So, one can demonstrate with little difficulty that there are causal consequences to the
simultaneity of the flows that simply cannot be made to “go away” depending on the relative
motions of observers. As an example, we’ll change the rose to a growing tree. Two growing
branches strike points on opposite sides of the tree simultaneously, each touching an electric
switch that sends a current towards a bell. The bell only rings if both currents with their
combined strength hit the bell’s switch simultaneously. Presume the bell rings. The ring cannot
be made to “go away” (i.e., a valid claim made that the ring “did not happen”) simply because a
physicist, moving by in a rocket, declares a stationary observer watching the tree to be in motion,
his clocks out of sync, and the two branch-strikes “non-simultaneous.” The simultaneous,

ontological, for the wrinkles and beard are just not going to “go away” when by reciprocity we argue that it
is the earth twin who is moving.
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organic, causal flow of the tree’s growth cannot be relativized. In other words, the relativity of
simultaneity is easily disproved.

01

Figure 3. Two bolts strike simultaneously at 3 pm according to
stationary observer O1. O2 is moving away from the bolts with
velocity, v, the light from the left bolt lagging behind the right as
they strike O2’s measurement apparatus. To O2, they are not
simultaneous.

Even Einstein’s iconic, relativized lightning bolts (Figure 3) would in fact be part of a large storm
front — a vast, boiling, organic system of flows — like the rose. The bolt-strikes can no more be
relativized, in truth, than the flows of the rose. The bolt-strikes from within this front are relative
only via an artificiality, namely the mathematical characterization of time as a series of “instants,”
and in this, taking only instantaneous cross-sections of what is in reality a larger flow.®

Capek (1966), trying to show there is some “becoming” in SR, thus allowing some sort of
accommaodation with Bergson, focused on the Minkowski space-time interval, “T”, where I =s —
c2(t, — t1)?, s being the 3D spatial distance between two events at t; and t,. He argued that this
invariant quantity defined a tri-partition of event classes which in turn preserves a form of
universal becoming, but as well, defines the relativization of events (outside the light cone
defined by I) that commonsense would otherwise say should be simultaneous. But the
Minkowski schema, with its light cone and its interval, |, represents a causal chain (or “cone” of
chains) proceeding from an instantaneous point, not a flow. As Bergson noted: “The
theoreticians of relativity never note any simultaneity but that of two instants” (D&S, p. 103).”

6 Deleuze (1966), who spends much time exploring the fluxes of D&S, never seems to recognize,
explicitly, that these fluxes are a basis for the repudiation of the relativity of simultaneity. Worse for his
analysis as a serious defense of Bergson against SR, all a critic has to say is, “But...the confirmations!”
He never mentions or questions the so-called “confirmations” — the chief buttress of the twin paradox and
the ubiquitous interpretation of SR as explaining time-changes as ontological and Bergson is wrong.

" Natasa Raki¢ (1997), in an analysis of the logic of the Minkowski schema that should have been given far
more weight, demonstrated its failure to preserve simultaneities and causal relations that simply must be the
case (in reality, as discussed here, the consequence of simultaneous flows). Diplomatically, in a strained
concession, she calls SR, “an ontological theory, but not a temporal theory.”
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Figure 4. The Minkowski schema with light-cone emanating
from an instantaneous “event” indicating all events causally
influenceable by that event.

Trying (in a way) to break from the instants, Myrvold (2003) argued, in yet another variant on SR
preserving “becoming” in the context of the Minkowski schema (and also trying to resolve the
pole-barn paradox), that one should be referring to extended objects, i.e., we should be taking a
spacelike slice — in effect “an instantaneous stage along some foliation of the object’s history.”
(Spacelike: Two events are separated by a spatial distance small enough to allow one event to
influence the other at the speed of light or less.) But the entire growth of the rose, say, for two
weeks, is a spacelike slice. As such, how can the growth be relativized? Yet, when the growth is
taken at a micro-instant, with the two distance-separated opposite petals striking apparently
simultaneously, the two strikes are now taken as “time-like,” considered relativizable, and the
physicist moving by in his rocket declares the strikes non-simultaneous. But this is now
obviously an entirely artificial, ontologically unreal, totally contrived arrangement.  This
spacelike organic development and configuration is equally true for the, say, three hundred miles-
wide giant storm system about to generate its simultaneous lightning bolts. Further, both
“systems” are only arbitrarily isolated from the rest of the material field, as Bergson (1907)
elegantly argued in his example of a glass of water — a “system” — with its dissolving sugar, a
process which, a) is only arbitrarily isolated from the rest of material field that sustains it, and b),
requires a certain period of real, concrete time for this dissolving. So, given Myrvold’s advice,
the “system” with its cross-section of simultaneity can easily be extended then, with no principled
criterion to stop us, across the entire universe, i.e., to universal becoming.®

“Time” Changes as the Retardation of Processes

Physics cannot accept that the “confirmations” are invalid, that they cannot be applied to SR and
yet maintain its logically consistent original structure. It cannot accept that a new theory is
required. If Bergson’s 1924 exchange with physicist Andre Metz (cf. Gunter, 1969) is an index,
it seems physics thinks there is no other way, save via SR, to explain the slowed clocks or longer
living muons — Metz could not wrap his head around the concept that there could be some other
route for explanation. SR, however, is simply pure mathematics; there is not a shred of physical
ontology within it. There is no physical model of what would have to be the slowing of the

8| am not saying that Myrvold is a legitimate move or extension of SR, simply that this is yet another
example of the logical messes SR’s defenders have created for themselves, and which remain to this day.
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physio-chemical-biological substrate which is involved in the process of aging and which would
have to be occurring in the rocket-twin — just as there is no physical model of mass-to-energy
conversion, E=mc? just again abstractly dropping out of equations describing/relating observers’
motion.

Let us do a simple exercise, perhaps (belatedly) to help someone like Metz. What might a
physical model of the retardation of processes of a muon moving at high velocity look like?
Note: not “time” changes, rather, staying physical, the retardation of processes. | do not pretend
this will be a model to be taken seriously by physics; do not get dismissive or hung up by the
statement below that it is derived from an obscure ether theorist — this is irrelevant; it is intended
to break a mindset, to simply demonstrate what a physical model of “time” changes, sans SR,
might look like, i.e., why one does not need SR to explain such an effect.

I am taking this (and abstracting implications) from an obscure ether theorist, Jacob Kessler
(1962). To Kessler, a muon (he used the older term, meson) is a group of positrons and electrons.
A single positron-electron pair, at rest, annihilates itself, the positron accepting energy from the
electron and radiating it away into ether. That is, the pair has a certain lifespan at rest. A muon
(or meson) group, say, three electrons and two positrons, gets in synchrony, feeding each other,
but gradually also dissipating its energy to zero — this is its rest lifespan. Now put the muon
group in motion! The motion generates a secondary counter-EMF (invoking here J.J. Thomson’s
electron model, a single electron being viewed as a special case of an electric current). The
secondary counter-EMF is a measure of the group’s inertia, increasing eventually to a singularity
as velocity increases. Simultaneously, the secondary counter-EMF retards the rotation of the
members of the group; the radiation away of energy is slowed down, the lifespan of the muon
increases. The greater the velocity, the greater the retardation, the greater the increase of life
span.

There is no appeal to magical changes of “time” or time-units here due to the abstract relation of
observers in motion. There is no need for SR to “explain” this (given physics indeed finds a real,
concrete model). Nor, by the way, would the energy-dissipation to zero magically “go away” just
because a tiny observer on the muon declared himself and his muon system to be “at rest.”

Yes, some will say, “But isn’t the “retardation of processes” equivalent to the slowing of
‘time’?” No. We are surrounded in everyday life with people and other beings who age at
different rates. We do not say that this means the rate of the global transformation of the
universal field is therefore different for each.

“Saving” SR without Accelerations

SR’s defenders, at this point having missed the entire structure of the argument as to why SR’s
logical structure precludes explaining ontological effects, will argue — completely irrelevantly —
that there are arguments that save SR (as an explainer of these effects) without appealing to
accelerations (a subject to be discussed below), e.g., Salmon, 1976; Mermin, 1989, as though
introducing more complications in terms of scenarios with yet more reference systems in play
will correct this intrinsic, structural problem. Salmon (1976) was a prototype: Observer A leaves
earth on a rocket, leaving behind the earth-bound Observer B. On the way out he (A) passes
Observer C who is travelling in a rocket from the opposite direction, and A and C exchange
signals re the readings of their clocks. C arrives on earth, and lo, in a triumph for the theory, we
see that A’s clock was indeed slowed down relative to B’s. No accelerations involved, all
explained, supposedly, within the original. uniform-velocity framework of SR.
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Except for one problem. Only the omniscient observer and creator of the argument (in this case,
Salmon) happens to believe A is in motion. A takes with him his own reference system, and A
thinks he is at rest, in fact rightfully so via the theory, and B is moving away — and no one, to
include all the omniscient observers (who have zero status in the framework of the SR theory),
can say differently! A’s clocks are unchanged. This is exactly, by the way, Bergson’s critique (in
D&S) of Einstein’s General Relativity thought experiment with the physicist moving out along
the radius of a rotating (accelerating) disk towards the rim, his clock retarding as he goes. Why?
Why the retardation? The physicist takes his own reference system along with him. He is at rest;
the rim moving towards him. His clock is unchanged. Only Einstein, yet another omniscient
observer, thinks the physicist is moving.

In general, all these multiple reference system arguments suffer from this malady: they involve a
snapshot in time taken by an omniscient observer who “knows” who is moving, who is at rest.
This is not the structure of “relativistic” SR (where no one can say who is in motion and who is at
rest). And as noted, they are irrelevant to a theory whose logical structure precludes explaining
these effects as real, ontological, and they do not have the wherewithal to resolve the distortion
needed to keep the clocks, muons and twins ontological, but the length change of the Michelson-
Morley apparatus arm as measurement. And given this, the concept (as | have been informed by
an SR-defender) that these type of arguments have somehow, somewhere in time, mysteriously
made irrelevant the also-invalid common appeal to “accelerations” as the explanatory factor, is
rather strange.

Accelerations

The fact that the “confirmations” are invalid destroys the current, ubiquitous, logically
inconsistent interpretation of SR where, absurdly, time changes are taken as ontological, distance
changes are measurement effects, and SR is taken to “explain” the former (pick your favorite
resolution). Bringing in accelerations, like Gibson’s hero riding to the rescue, does not change
this fact and simply introduces an element into the reciprocity structure intrinsic to the SR theory
— based as it is in uniform velocity precisely so as to make the systems reciprocal,
indistinguishable as to which is in motion — that is entirely foreign and unjustified. Nor, as noted,
does it change the fact that the “confirmations” are no longer confirming anything in or about SR.
Nevertheless, Bergson himself addressed this universal “go to” of the SR expositors to “explain”
the more slowly aging twin, i.e., where they introduce the concept that the rocket turn-around at
the star involves accelerations or some variant of this scenario (e.g., Whitehead, 1923), and
accelerations, being a real force in the General Theory framework, are (somehow, where’s the
model???) causing the retardation of processes. Note here the implicit abandoning of the purely
mathematical, abstract, non-ontological framework of SR.

One of Bergson’s (D&S) comments on this, I have thought, is definitive, though its larger context
is found already in Matter and Memory (1896). In the latter, he noted that physics treats motion
as mere change of position, the mathematical treatment via a coordinate system inherently forcing
it to be such. And this treatment is inherently relative: one can move an object across the
coordinate system, or move the coordinate system beneath the object. Thus, in the concept of
force, he noted that force is naturally seen, in the classic framework of space and time in which
physics works, as that which imparts “motion” to “objects” (or tends to be seen as such). Real
(not relative) motion emanates from a “force.” But this is the problem: force is only a function of
mass and velocity, where velocity is the rate of change of position. Force, or f = ma, is measured
by the degree of acceleration it produces in the body (or mass, m). In turn, acceleration is only
the rate of change of the rate of change of position, i.e., stating the obvious, velocity is the first
derivative of change of position with respect to time; acceleration is but the second derivative.
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We are always dealing, in other words, only with change of position. These movements are still
relative. The force, one with these relative movements, does not escape this relativity
(1896/1911, p. 195). Force is no more absolute than the movements; it cannot serve to
distinguish real or absolute motion. It is not a “cause.” It is, as expressed in f = ma, as physics is
actually cautious to treat it, an invariance law. Thus, as Bergson, noted: “It is in vain, then, that
we seek to found the reality of motion on a cause which is distinct from it: analysis always brings
us back to motion itself” (1896/1991 p. 195).

We meet this again in D&S. How, he asked, can acceleration be given such a privileged role, as
though it is a real force acting, in some unspecified way, a mysterious but “explanatory” way, on
the rocket-twin, slowing his aging?  Again, velocity is only the rate of change of position,
acceleration the rate of change of the rate of change. The 2" derivative cannot mysteriously gain
such privileged position over the 1% derivative.  Further, if we cannot derive the Lorentz
transformations in the context of acceleration, he stated, we have undercut all of calculus and
physics! Indeed, one can see Wang (2003) for just such a derivation.

What does this mean for the twin paradox? It means that nothing changes in SR if we shift from
the uniform velocity framework using Lorentz to the accelerated motion framework using
(generalized) Lorentz.  The twin leaves in the accelerating rocket, described now by the
generalized Lorentz equations, and comes back again, and nothing special — certainly not retarded
aging — has happened, nothing that can be ascribed to acceleration. And we are back again
within the logically consistent, reciprocal structure of SR before Langevin distorted it.®

Real Motion and the Global Transformation — the Two Metaphysics

As a final comment, we should place this SR-discussion in the larger context developed by
Bergson before the controversy began, seen in its beginning already in the above in Matter and
Memory in 1896. In M&M (Ch. 4), Bergson described what | term the classic metaphysic of
space and time, namely, a 4D abstract space — a 3D continuum of points/positions with the 4™
dimension being “time” or better, a dimension of “instants.” The continuum is “a principle of
infinite divisibility.” The motion of an object moving across or through the continuum is treated
as a line, and the line in turn as a series of points, each point (momentarily passed over by the
moving object) corresponding to instant of time. As a treatment of motion, this is both an
absurdity and an infinite regress: an absurdity because motion is now a series of immobilities, and
an infinite regress since to reconstitute the motion between each pair of points in this infinitely
divisible space, we must imagine, between each pair, yet another infinitely divisible line of
points, ad infinitum.

The abstraction is further rarified. The motions are now treated as relative, for, as noted above,
we can move the object across the continuum or the continuum (coordinate system) beneath the
object. Motion now becomes immobility dependent purely on perspective. All real, concrete
motion of the universal field is now lost. But there must be real motion. Trees grow. People

® Yes, one will say but there is the “jolt” of acceleration, and this allows one to distinguish the moving
system from one at rest, thus voiding the reciprocity structure of SR.  One could answer that that has
always been the problem with introducing accelerations into SR and claiming you are explaining the twin-
paradox within SR. However, Bergson (D&S) argued that the “jolt” is indicative that we are in fact dealing
with multiple separate systems - our body, in the feeling of the jolt, trying to separate as it were into various
subsystems, all moving at various velocities. Note again, though, the abstract math of F=ma and its
acceleration has itself nothing to say about the concrete physics beneath the feeling of the jolt.
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age. Roses bloom. Stars grow cold. Couch potatoes get fat. Bergson, already anticipating
relativity, would insist:

Though we are free to attribute rest or motion to any material point taken by
itself, it is nonetheless true that the aspect of the material universe changes, that
the internal configuration of every real system varies, and that here we have no
longer the choice between mobility and rest. Movement, whatever its inner
nature, becomes an indisputable reality. We may not be able to say what parts of
the whole are in motion, motion there is in the whole nonetheless. (1896/1991, p.
193)

And continuing:

Of what object, externally perceived, can it be said that it moves, of what other
that it remains motionless? To put such a question is to admit the discontinuity
established by common sense between objects independent of each other, having
each its individuality, comparable to kinds of persons, is a valid distinction. For
on the contrary hypothesis, the question would no longer be how are produced in
given parts of matter changes of position, but how is effected in the whole a
change of aspect. (1896/1991, p. 196)

Within the global motion of this whole, the "motions" of "objects" now become changes or
transferences of state: “Real movement is rather the transference of a state rather than a thing”
(p. 202). If we now add in additional aspects of Bergson’s “temporal metaphysic,” then
“extensity” is concrete space — the lake stretching before us with its wind ripples — pre any
conceptual imposition of the infinitely divisible, abstract space. The transformation of this
extensity, this whole, this "kaleidoscope” as Bergson thought we might envision it, cannot be
treated as a series of discrete states or instants. Rather, Bergson would argue, this motion
(duration) is indivisible, and is better treated in terms of a melody, the “notes” of which permeate
and interpenetrate each other, the current “note” being a reflection of the previous notes of the
series, all forming an organic continuity, a “succession without distinction,” a motion which is
indivisible.

In such a global motion, there is clearly simultaneity, and already prefigured here in 1896 we see
the simultaneous causal flows — the organically blooming rose, the growing tree, the massive
storm — all organic sub-transformations within the global motion.

Relativity is the logical consequence of the classic, spatial metaphysic. And such is the larger,
deeper difference between Bergson and Einstein — the one representing the classic metaphysic,
the other, a new metaphysic — a temporal metaphysic. In their face to face discussion in 1922,
while Bergson spoke again of the simultaneity of flows, Einstein responded:

... The time of the philosopher is both physical and psychological at once; now,
physical time can be derived from consciousness. Originally individuals have the
notion of simultaneity of perception; they can hence understand each other and
agree about certain things they perceive; this is a first step towards objective
reality. But there are objective events independent of individuals, and from the
simultaneity of perceptions one passes to that of events themselves. In fact, that
simultaneity led for a long time to no contradiction [is] due to the high
propagational velocity of light. The concept of simultaneity therefore passed
from perceptions to objects. To deduce a temporal order in events from this is
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but a short step, and instinct accomplished it. But nothing in our minds permits
us to conclude to the simultaneity of events, for the latter are only mental
constructions, logical beings. Hence there is no philosophers time; there is only
a psychological time different from that of the physicist. (Gunter, 1969, p. 133)

In this response, Einstein merely asserts the classic metaphysic with its abstract space to be the
starting point for physical theory, i.e., he is exalting the abstract space — the conceptual
imposition which “instinct accomplished,” a purely derivative conceptual framework — into a
reality in its own right and installing it as the framework from which theory (i.e., physics) starts,
and where the simultaneity of events, as in the Minkowski schema, are only (abstract) “mental
constructions” (but tell this to the blooming rose). In a later form of instantiation of this view,
this is precisely the framework — the classic abstraction, now with its state-to-state-to-state,
“instant” to “instant” Turing Machine embodiment — which cognitive science and Al also believe
is the starting framework for developing a theory of the human mind.

The fundamental difference between Einstein and Bergson — all incapsulated in the argument
over SR — is profound. Where it especially comes home to roost, as I’ve argued elsewhere
(Robbins, 2013, 2024), is in the theory of consciousness and the hard problem, especially — as
Gibson also saw — that of conscious perception (Robbins, 2006, 2023a, 2023b), for the brain does
not dwell in the field of the conceptually imposed abstract space of the classic metaphysic, but
rather, the brain and its processes are intrinsically embedded in the concrete, indivisible, dynamic
transformation described by the temporal metaphysic, and this is the proper framework for
starting a theory of mind, consciousness and perception. That is another story, but in fact, this
fundamental difference is so profound, I think students of Bergson should at least consider that in
siding with Einstein one is inescapably rejecting Bergson’s temporal metaphysic — already
expressed in Matter and Memory — and therefore the cornerstone in his theory of perception and
memory and even evolution, this theory equally being his remarkable solution to the hard
problem of consciousness. Misunderstanding the clear existence and relation of the two distinct
metaphysics, wherein the one — the classic — is but the abstract, ideal limit — never reached — of
the temporal, where this abstract space of the classic metaphysic has, in Bergson’s terms, no
positive reality (no ontological status) is still leading Bergson’s expositors to, yet again, side with
physics, in effect, subordinating the temporal to the classic in favor of, say, the view of QM
where the “points” of the abstract spatial continuum are discrete chunks of 10 cm?, i.e., as
though the abstract continuum had, indeed, some positive reality, or seeing the universe unfolding
as the purely mathematical, Copenhagen framework-quantum “jumps” so detested by
Schrédinger (1952a, 1952b; Robbins, 2021, 2023c¢).

How will physics view (eventually, hopefully) the usefulness of the (original) logically consistent
SR? This remains to be seen; the usefulness is doubtful, particularly were physics to decide to
prove that length changes with velocity exist — like the pole fitting in the barn — and are very
ontological. At this point, any pretension collapses that Michelson-Morley has been explained
and the aether “destroyed.” At this point too, we would be veering — somewhat — towards Bell’s
suggestion:

...I would say the cheapest resolution is something like going back to relativity as
it was before Einstein, when people like Lorentz and Poincaré thought that there
was an aether — a preferred frame of reference...but that our measuring
instruments were distorted by motion in such a way that we could not detect
motion through the aether. Now, in that way you can imagine that there is a
preferred frame of reference, and in this preferred frame of reference things do go
faster than light...Behind the apparent Lorentz invariance of the phenomena,
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there is a deeper level which is not Lorentz invariant...This pre-Einstein position
of Lorentz and Poincaré, Larmor and Fitzgerald, was perfectly coherent, and is
not inconsistent with relativity theory. The idea that there is an aether, and these
Fitzgerald contractions and Larmor [time] dilations occur, and that as a result the
instruments do not detect motion through the aether — that is a perfectly coherent
point of view. (Bell, 1993, emphasis added)

However, the logically consistent version of Einstein’s SR denies or simply does not support any
ontological reality for the effects of Lorentz and Fitzgerald, and in this sense, it is again useless —
unreflective of physical reality — these effects exist. We recur to the bottom line: in regards to the
proper interpretation of, the “proofs” of, and valid use of SR, Bergson was right; the re-
examination of both physics and its underlying metaphysic should begin from this fact.
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A note on this article:

It is extremely difficult to publish anything in academic literature that is contrary to the current
interpretation of SR. The subject is very heavily guarded by its adherents. This article was
originally submitted to Synthese, as this journal had published Kiigler’s (2021) article taking the
contra-Bergson side. The reviewers rejected this article with comments that are alluded to here in
the last paragraph of page 1, last paragraph of page 3, last of page 4, and at the top of page 5,
which is to say, they completely missed the point of the article. The article was then submitted to
Bergsoniana. The reviewer proceeded to sit on the article for nine months, showing no signs of
ever reviewing it.  Hence, | have simply put this on Academia, as the title is more likely to at
least attract those interested in Bergson. However, many aspects of this article can be found in
the “Gibson and time” (Robbins, 2023a) reference and in my The Challenge to Al (2024) book.

17



