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⩻ 
 
⩼ 

 

Twin paradox 
Twin contradiction!  
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We cannot solve problems 
with the same way of 

thinking that created them. 

Albert Einstein: 
A new type of thinking is essential if mankind 
is to survive and move toward higher levels. 

(New York Times - May 25 1946, p.13 - 'Atomic Education Urged by Einstein') 

http://icarus-falling.blogspot.com/2009/06/einstein-enigma.html  

http://henk-reints.nl/
http://icarus-falling.blogspot.com/2009/06/einstein-enigma.html
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11th century manuscript, http://www.bl.uk/manuscripts/Viewer.aspx?ref=harley_ms_3080_f094r 

Quid est ergo tempus? 
Si nemo ex me quærat, scio. 

Si quærenti explicare velim, nescio. 
Then what is time? When nobody asks me, I know. 

When I would like to explain it however, I do not know. 

Aurelius Augustinus Hipponensis (CCCLIV ‒ CDXXX) 
Confessiones 11.14  

http://henk-reints.nl/
http://www.bl.uk/manuscripts/Viewer.aspx?ref=harley_ms_3080_f094r
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Fundamental propositions 
should be deduced 

from ascertained truths.  

http://henk-reints.nl/
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Do not accept any unclarity 
if logic and common sense 

say it is just impossible.  

http://henk-reints.nl/
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Please note: 

First part of this presentation is in a 

perfectly Special Relativistic scenario 

(which in practice is unachievable), 

i.e. not a single experimental result 

can be used as a counterargument. 
  

http://henk-reints.nl/
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Paradox: 
(in a physical sense) 

OBSERVED  phenomenon 
that  SEEMS  impossible. 
E.g. hydrostatic paradox & M87 jet1.  

                                                           

1 See http://henk-reints.nl/astro/HR-Apparent-superluminality.pdf 

http://henk-reints.nl/
http://henk-reints.nl/astro/HR-Apparent-superluminality.pdf
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Twin paradox contradiction: 
Impossible outcome of some reasoning: 

∴ 
this reasoning or at least one 
of its premises must be flawed. 

 Not a paradox, but a contradiction; 
 can't be solved; must be rejected. 

Calling it a paradox suggests it would be possible, obfuscating 
any mistake that might exist in the underlying reasoning. 

Don't try to explain something impossible 
that has never been observed!  

http://henk-reints.nl/
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Premises: Einstein's postulates: 
derived from facts of experience 
without excogitating anything. 

He did not try to explain Michelson & Morley's 
experimental result, but he drew a conclusion from it. 

Moreover: 
constancy of speed of light 

does not need to be postulated2: 

𝑐 =
1

√𝜀0𝜇0
  

                                                           
2 Albert Einstein: "Ist die Trägheit eines Körpers von seinem Energieinhalt abhängig?", 
  footnote 2 on 1st page.   Annalen der Physik, Band 323, Nr. 13, 1905, 639–641. 

http://henk-reints.nl/
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Einstein  did not come up with ideas, 
but concluded from facts of experience: 

0. we always measure the same speed of light in all directions, 
independent of Earth's motion around the sun, hence it 
apparently is a universal constant; 

1. from his own perspective, each observer perceives the very 
same laws of nature, not affected by any relative movement of 
another entity; 

2. for every observer, the speed of light equals the just mentioned 
universal constant, independent of any movement of the light 
source with respect to him (HR: not any wave velocity depends on that of the 

source); this is already contained in Maxwell's equations. 

Therefore: all observers perceive the very same speed of light 
w.r.t. themselves, even if they measure the very same ray of light 
when passing one another at whatever velocity.  

http://henk-reints.nl/


HR/20230516T2337 The Twin Paradox p.11/100 

Created: 2021-05-26 Copyright © 2021..2023, Henk Reints, MSc. http://henk-reints.nl 

Photon travels perpendicular distance of 
1 light second at universal speed of light: 

 
My point of view: you move, I am stationary; 

your point of view: I move, you are stationary. 
Departure and arrival are my events, you see them pass by.  

http://henk-reints.nl/
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Time dilation/stretching: 
The speed of light being fundamentally 

identical to each & every observer 
independent of their mutual velocity yields: 

time spans of fast passerby 
appear 

longer to stationary observer. 
  

http://henk-reints.nl/
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Frequently made BIG mistake: 
time goes slower when 

you are moving very fast. 

No! No! No! 
Correct3: 

Time of fast passerby goes 
slower for stationary observer, 

but not for passerby hirself4.  
                                                           
3 Although this very presentation will reveal it is not really correct. 
4 "hir" = her/him/his ("i" pronounced as in "hit") 

http://henk-reints.nl/
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Reconsider concept of 
moving & stationary observer: 

someone moves relative to you; 
you move relative to hir: 

time spans between your events 
appear longer to hir than to you; 
time spans between hir events 

appear longer to you than to hir.  

http://henk-reints.nl/


HR/20230516T2337 The Twin Paradox p.15/100 

Created: 2021-05-26 Copyright © 2021..2023, Henk Reints, MSc. http://henk-reints.nl 

 YOUR timespans: timespans between YOUR events, 
  as perceived by YOU; 

 MY timespans: timespans between MY events, 
  as perceived by ME. 

YOUR timespans appear longer to ME than to YOURself, 
MY timespans appear longer to YOU than to MYself. 

IFF  YOUR timespans  identical to  MINE  then: 

YOUR timespans appear longer to ME than MY own, 
MY timespans appear longer to YOU than YOUR own. 

IFF we have identical clocks, then: 
tick rate I see on my clock  ≡  what you see on yours.  

http://henk-reints.nl/
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Time stretching also applies 
to time spans between 
consecutive clock ticks, 

so for a stationary observer, 
a fast moving clock 

ticks slower.  

http://henk-reints.nl/
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The faster 
the clock goes, 

the slower 
the clock goes. 

  

http://henk-reints.nl/
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From 𝐴's perspective: 

𝐴 stationary, 𝐵 moving; 
⇒ 

to 𝐴, 𝐵's clock is slower.  

http://henk-reints.nl/
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From 𝐵's perspective: 

𝐵 stationary, 𝐴 moving; 
⇒ 

to 𝐵, 𝐴's clock is slower.  

http://henk-reints.nl/
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From both perspectives: 
other clock ticking slower, so when 
brought back together, then, urh...? 

Paradox?   Something observed? 

Contradiction!               Unless   

YOU   explain it to a child, 
but without relying on your authority as an adult!  

http://henk-reints.nl/
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Observed: 
one clock behind other, 

e.g. unilateral GPS correction: 
time dilation due to orbital velocity of satellites: 
clocks in satellites actually tick faster (7 μs/day). 

Never observed: 
both behind one another 

(of course not).  

http://henk-reints.nl/
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Twin "paradox": 
antisymmetrical asymmetry 

in perfectly symmetrical scenario. 

𝑎 < 𝑏 ∧ 𝑏 < 𝑎 ⇒ NOPE 

 𝑎 ≤ 𝑏 ∧ 𝑏 ≤ 𝑎 ⇒ 𝑎 = 𝑏  

Observed: 
𝑎 < 𝑏 ∧ 𝑏 > 𝑎 ⇒ fine.  

http://henk-reints.nl/
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Special Relativity: 
perfectly symmetrical scenario: 

both observers persistently agree 
on mutual velocity: 

𝑣𝐵𝐴 = 𝑣𝐴𝐵 
𝑣𝐵𝐴 = velocity of 𝐵 as seen by 𝐴, 
𝑣𝐴𝐵 = velocity of 𝐴 as seen by 𝐵. 

Disagree? Then 

YOU   explain it to a child. 
  

http://henk-reints.nl/
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Special Relativity: 
perfectly symmetrical scenario: 

both observers persistently agree 
on mutual distance: 

𝑑𝐵𝐴 = 𝑑𝐴𝐵 
𝑑𝐵𝐴 = distance to 𝐵 as seen by 𝐴, 
𝑑𝐴𝐵 = distance to 𝐴 as seen by 𝐵. 

Disagree? Then 

YOU   explain it to a child. 
  

http://henk-reints.nl/
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Elapsed since passage: 

∆𝒕𝑨 =
𝒅𝑩𝑨

𝒗𝑩𝑨
  &  ∆𝒕𝑩 =

𝒅𝑨𝑩

𝒗𝑨𝑩
 

𝑣𝐵𝐴 = 𝑣𝐴𝐵  &  𝑑𝐵𝐴 = 𝑑𝐴𝐵 

⇒  ∆𝒕𝑨 ≡ ∆𝒕𝑩       

Disagree? Then 

YOU   explain it to a child. 
  

http://henk-reints.nl/
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One and same central clock 𝐶: 

 

Both 𝐴 and 𝐵 read it, 
both see identical redshift (slowdown) 

by (relativistic) Doppler effect.  

http://henk-reints.nl/
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Puzzle: 
will they, in this 

perfectly symmetrical scenario, 
perpetually read 

exactly the very same value 
on one and the very same clock? 

If not, then 

YOU   explain it to a child. 
  

http://henk-reints.nl/
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Only possible conclusion: 

both measure exactly 
same time since passage; 

respective clock ticks 
 coincide every time. 

Disagree? Then 

YOU   explain it to a child. 
  

http://henk-reints.nl/
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Law of conservation of balls: 

we are perfect ball throwers and catchers; 

you are throwing your balls ☺ 

at a given (constant) rate in your proper time, 
I'll catch them at some rate in my proper time. 

I am also throwing balls to you; 

start simultaneously & throw for same duration 
(throwing with one hand, catching with the other).  

http://henk-reints.nl/
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Travelling away from each other, but 

we'll meet again (where? when?); 

steadily throwing at same rate; 

eventually: 
not more balls caught than thrown; 
where would they have come from? 

But also not less! 
Where would they have gone? 

Aren't we perfect catchers?  

http://henk-reints.nl/
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Throwing periods of coherent light 
from identical light sources;  each period = a clock tick. 

𝑨 receives everything 𝑩 emits; 
𝑩 receives everything 𝑨 emits; 

𝑨 counts on 𝑩's clock what 𝑩 counts on 𝑩's clock; 
𝑩 counts on 𝑨's clock what 𝑨 counts on 𝑨's clock. 

⇒ ultimately: both 𝑨 and 𝑩 count 
very same no. of ticks on both clocks. 

Disagree? Then 

YOU   explain it to a child. 
  

http://henk-reints.nl/
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Proper local frame: 

spans entire universe; 
only reference points & 

directions determined locally; 

YOU   are stuck in origin, 

where all coordinates are zero.  

http://henk-reints.nl/
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NOW you started to read 
this very sentence and 
precisely NOW you're 

halfway through but you'll 
stop reading it right NOW.  

http://henk-reints.nl/
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It's always 

NOW. 
Semper nunc.   

http://henk-reints.nl/
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On your own time line 
you're stuck in NOW. 

Already found: 
stuck in proper origin, 
where all coordinates are zero.  

http://henk-reints.nl/
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NOW  =  fixed to 

origin of proper frame. 

NOW  means:  𝒕 = 𝟎; 

𝒕 = 𝟎  means:  NOW.  

http://henk-reints.nl/
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The past cannot be observed; 
only pondered retrospectively 

(or calculated). 

The future cannot be observed; 
only pondered prospectively 

(or calculated).  

http://henk-reints.nl/
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George Berkeley (1685-1753): 

Esse est percipi. 
To be is to be perceived. 

HR: exist ≔ being observable. 

∴ the past does not exist; 

the future does not exist; 

NOW = only point in time that exists.  

http://henk-reints.nl/
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The only meaningful reference 
point in time is NOW. 

NOW is the only meaningful 
reference point in time. 

It's stuck in the origin & 
the only existing point in time.  

http://henk-reints.nl/
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11th century manuscript, http://www.bl.uk/manuscripts/Viewer.aspx?ref=harley_ms_3080_f096r 

Sunt enim haec in anima tria quaedam et alibi ea non video. 
Praesens de praeteritis memoria. Praesens de praesentibus 
contuitus. Praesens de futuris expectatio. 

For there are three things in the soul and elsewhere I do not see 
them: current memory of the past, current perception of the 
present, current expectation of the future. 

Aurelius Augustinus Hipponensis (CCCLIV ‒ CDXXX) 
Confessiones 11.20  

http://henk-reints.nl/
http://www.bl.uk/manuscripts/Viewer.aspx?ref=harley_ms_3080_f096r
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NOW is not 2023 past Christ; 

Christ was 2023 before NOW. 

By the way: right NOW, we have 𝒕 = 𝟎. 

Itsy bitsy teeny weeny practical problem: 

ALL (historical) documents 

(like this very slideshow itself) 

would require a yearly update...  

http://henk-reints.nl/
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In practice: 

NOW 
= 

moment of observation. 
  

http://henk-reints.nl/
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A single event 
(e.g. a flash of light) 

can only be observed 
as it takes place. 

 

Disagree? Then 

YOU   explain it to a child. 
  

http://henk-reints.nl/
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⇒ ALL observers say it occurs NOW 
(each in their own frame); 

applies to ANY event; 

⇒ NOWs in all frames 
persistently coincide. 

Disagree? Then 

YOU   explain it to a child. 
  

http://henk-reints.nl/
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Suppose 
 some muon lives for: 10∆𝑡life=22 μs; 
 is born at altitude of: ℎ = 65.6 km; 
 and travels down at: 𝛾 ≈ 10 ⇒ 𝛽 ≈ 0.995; 

observation from our perspective 
occurs NOW in our proper time; 

genesis was  ℎ 𝛽𝑐⁄ = 
220 μs ago in our proper time;  

http://henk-reints.nl/
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Definition: betection ≔ being detected; 

Betection from its perspective 
occurs NOW in its proper time; 

our observation & its betection 
are one single event 

⇒  both NOWs coincide. 

genesis was 22 μs ago in its proper time; 
with 𝛾 = 10 we perceive that as 220 μs; 

it perceives ℎ′ = ℎ 10⁄ .  

http://henk-reints.nl/
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The muon's genesis occurring 
either 220 or 22 μs ago whilst it 

must have been a single event is a 

paradox in retrospection 
due to backward time stretching. 

 Agree on: observation/betection: NOW; 
 disagree on: how long ago produced.  

http://henk-reints.nl/
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Similar: 

moving observer's last clock tick 
deeper in stationary's past 
than in moving one's past, 

but CURRENT clock ticks 
perpetually coincide; 

& afterwards there is disagreement.  

http://henk-reints.nl/
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Both of us will say: 

the other one's last clock tick 
occurred longer ago than my own, 

although I saw them coincide 
when they took place. 

THAT is the twin paradox; 
only in retrospection.  

http://henk-reints.nl/


HR/20230516T2337 The Twin Paradox p.50/100 

Created: 2021-05-26 Copyright © 2021..2023, Henk Reints, MSc. http://henk-reints.nl 

Page 31:  on completion of journey, both 𝑨 and 𝑩 
counted same 𝑁 ticks on both clocks. 

Doppler factor: 𝜁 = √
1+𝛽

1−𝛽
 Lorentz factor: 𝛾 =

1

√1−𝛽2
 

way out: 𝜈obs1 =
1

𝜁
∙ 𝜈em , 1

2
𝑁 = 1

2
∆𝑡em𝜈em 

 ∆𝑡obs1 = 1
2
𝑁 𝜈obs1⁄ = 1

2
∆𝑡em

𝜈em

𝜈obs1
 = 1

2
∆𝑡em ∙ 𝜁 

way back: 𝜈obs2 = 𝜁 ∙ 𝜈em , 1

2
𝑁 = 1

2
∆𝑡em𝜈em 

 ∆𝑡obs2 = 1
2
𝑁 𝜈obs2⁄ =

1

2
∆𝑡em

𝜈em

𝜈obs2
 =

1

2
∆𝑡em 𝜁⁄  

together: ∆𝑡obs = ∆𝑡obs1 + ∆𝑡obs2 =
1

2
∆𝑡em (𝜁 +

1

𝜁
) 

 𝜁 +
1

𝜁
= √

1+𝛽

1−𝛽
+ √

1−𝛽

1+𝛽
= √

(1+𝛽)2

(1−𝛽)(1+𝛽)
+ √

(1−𝛽)2

(1+𝛽)(1−𝛽)
=

1+𝛽

√1−𝛽2
+

1−𝛽

√1−𝛽2
=

2

√1−𝛽2
 = 2𝛾  

hence: ∆𝑡obs = 𝛾 ∆𝑡em  

http://henk-reints.nl/
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On completion of journey, 
both 𝑨 and 𝑩 say it's NOW  & 

both counted5 same no. of ticks on both clocks, 
but for 𝑨,  𝑩's trip took5 longer,  so on average, 

𝑨 saw5 𝑩's clock tick slower;  it apparently started5 earlier  

and for 𝑩,  𝑨's trip took5 longer,  so on average, 
𝑩 saw5 𝑨's clock tick slower;  it apparently started5 earlier. 

On completion of journey: 
agreement on NOW as well as on clock readings 

but disagreement on how long ago the other one departed. 

THAT is the twin paradox; 
NOT NOW BUT IN RETROSPECTION.  

                                                           

5:  please note it's in the past tense! 
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Both twins retrospectively 

perceive sibling to have been born 

longer ago, but not earlier (sic) 

and then have lived slower, 

so NOW (i.e. at any moment of observation) 

they are of the same age.  
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Law of conservation of balls: 
(or periods of coherent light) 

once we meet again: 
(I know where:  HERE, 
I know when:  NOW) 

catch-event considered observation of throw-event; 

relativistic Doppler effect on catch rate yields: 

𝑐𝑎𝑢𝑔ℎ𝑡 = 𝑡ℎ𝑟𝑜𝑤𝑛 ∙ √1 − 𝛽2 

but didn't I catch ALL?  
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Catching all balls (at Doppler-reduced rate in my frame) 
took longer than throwing them (in your frame); 

but at end of our experiment 
my NOW = your NOW; 

⇒ my catching retrospectively 
started before your throwing; 

(according to me, you started throwing earlier than according to yourself) 

nonetheless our NOWs coincide(d).  
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When a time span starts we call it:  NOW; 
 when a time span ends we call it:  NOW. 

Time dilation: once time span elapsed, 
observers in relative motion 

retrospectively disagree on when it started. 

But their mutual NOWs coincided 
at both start & end of interval.  
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Moving observer's last clock tick 
deeper in stationary's past 
than in moving one's past. 

Moving observer's next clock tick 
farther in stationary's future 
than in moving one's future.  
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Moving observer's past events 
recede faster into stationary's history 
than into moving one's own history. 

Moving observer's forthcoming events 
approach faster from stationary's future 

than from moving one's own future.  
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Moving PAST time spans (ending NOW) 
become stretched AFTER observation, 
⇒ clock retrospectively ticked slower, 

cf. redshift. 

Moving FUTURE time spans (starting NOW) 
undergo contraction BEFORE observation, 

⇒ clock prospectively ticks faster, 

cf. blueshift.  
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Yes, 
approaching from farther in future means 

 clock prospectively ticks faster:  

NOW  I think your next tick 
will be in say 1½ second, 

but once it occurs, it will 
coincide with my own next tick, 

so it'll ultimately have taken just 1 second. 
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Moving clock: 
retrospectively slower; 

prospectively faster; 

current clock ticks 
coincide right NOW. 

It's always NOW  ⇒  all clock ticks 
in all frames persistently coincide.  
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It's always NOW  ⇒  all clocks in all 
frames persistently show same value; 

 ⇒ the time does exist.  
Cf. the Cosmological Principle: 

universe same everywhere; 
⇒ same Hubble constant; 
⇒ same age of universe.  
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An expected moment in the future 
is not a(n existing) point in time at all. 

A remembered moment in the past 
is not a(n existing) point in time at all. 

Only NOW is 
a(n existing) point in time 
and it coincides for ALL observers.  
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Relativity of simultaneity: 
(wrongly explained by Einstein himself...) 

on beforehand: 
disagreement about when our clock ticks will be; 

when the ticks actually take place: 
AGREEMENT on both clocks ticking NOW 

and showing the very same time; 

afterwards: 
disagreement on how long ago our clocks ticked.  
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Your current clock tick is one single event. 
Both of us see it when it takes place and call it NOW. 

My current clock tick is one single event. 
Both of us see it when it takes place and call it NOW. 

Both of us call it NOW when your tick occurs 
& both of us call it NOW when my tick occurs, 

hence:  NOWyou  ≡  NOWme  applies to both ticks. 

IF  you see them simultaneously at NOWyou , 
then I must see them simultaneously at NOWme . 

IF  I see them simultaneously at NOWme , 
then you must see them simultaneously at NOWyou . 

The same applies to any pair of events.  
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If two events are simultaneous 
to one observer, 

they are simultaneous 
to all observers 

(apart from differences in light travel time, 
depending on their distances to both events). 
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Both of us perceive future & past 
from own perspective. 

You see my events approach faster 
from your future then you expected  & 

you see them retreat faster into your past. 

I see your events approach faster 
from my future then I expected  & 

I see them retreat faster into my past. 

But our NOWs perpetually coincide  & 
our clocks perpetually show the same time.  
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Actual twin paradox 
(passerby shows hir events to you): 

prospectively:  disagreement about 
when forthcoming event will occur 

(expected waiting time longer for you than for passerby); 

when an event occurs: 
simultaneous observation by all; 

retrospectively:  disagreement about 
how long ago past event occurred 

(lookback time longer for you than for passerby).  
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Actual twin paradox 
(you show your events to passerby): 

prospectively:  disagreement about 
when forthcoming event will occur 

(expected waiting time shorter for you than for passerby); 

when an event occurs: 
simultaneous observation by all; 

retrospectively:  disagreement about 
how long ago past event occurred 

(lookback time shorter for you than for passerby).  
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Predictions mutually disagree; 

observations mutually agree, 
but disagree with predictions, so 

the latter are considered a mistake; 

postdictions mutually disagree, 
as well as with observations, 

thus yielding a paradox. 
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I see your next clock ticks approach 
faster from further future than mine. 

Your clock tick you call NOW always 
coincides with my clock tick I call NOW. 

I see your past clock ticks disappear 
faster into deeper history than mine. 

& vice versa (regarding you & me). 

http://henk-reints.nl/u/HR-time-dilation-by-cars-animated.gif  (right-click, new tab).  
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Timespan 
from somewhere in future 
to somewhere in past (or v.v.) 

is dilated stretched 
and ≠ elapsed time! 

The latter = no. of clock ticks actually counted on both clocks.  
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In your own time (P&F), your 
own events are nearer by 

than passerby's events 
that actually take place 

simultaneously with yours. 

You think your own events are 
the most important?  Bloody egoist ...  
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Photon travels perpendicular distance of 
1 light second at universal speed of light: 
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Departure of light = single event, so we agree it occurs NOW. 
Me: it'll take 𝟏 s;   you: it'll take 𝟏. 𝟓 s. 
You expect arrival farther in future. 
We prospectively disagree on expected arrival. 

Arrival of light = single event, so we agree it occurs NOW. 
Me: it took 𝟏 s, like I said;   you: it took 𝟏. 𝟓 s, like I said. 

You remember departure deeper in past. 
We retrospectively disagree on remembered departure. 

Discrepancy between expectation and observation; 
Discrepancy between observation and remembrance. 

But when a departure or arrival event takes place, 
we both agree it occurs NOW.  
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Passerby's last clock tick appears longer ago than 
own last tick6, yielding more time per tick, so 

in the past, the other clock ticks slower. 

In the past, the other time goes slower. 

Our current clock ticks coincide right NOW. 

Passerby's next clock tick will arrive earlier than 
expected, yielding less time per tick, so 

in the future, the other clock ticks faster. 

In the future, the other time goes faster.  

                                                           

6 Although they took place simultaneously. That is the twin paradox. 
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Facts: 
time stretching actually measured; 
observed clock ticks don't coincide; 

clocks deviate asymmetrically; 

Apparent paradox: 
observing asymmetry 

in perfectly symmetrical 
Special Relativistic scenario?  
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General Relativity: 

ASYMMETRY: 
𝐴 is inert,         NO force is exerted; 
𝐵 accelerates,    a force IS exerted. 
No matter if the source of the force is coarse Mr. Morse's Norse horse that's of 
course off course, eating gorse in the courts of whatever lords who divorced 
without remorse, or a lift or rocket engine that exhorts with roars in fourths, 
and we can even endorse gravitation in all sorts of astronomical ports. 
 

Gravitational time dilation/stretching: 
in 𝐴's frame, 𝐵's acceleration  
lasts longer than in 𝐵's frame.  
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During B's acceleration, 

𝐴's time advances more, 
𝐵's time advances less; 

result: 

BIAS in their NOWs: 
∆𝑡𝑁𝑂𝑊 = 𝑡𝐴 − 𝑡𝐵 = ∆𝑡𝐴(1 − 𝛾−1) = ∆𝑡𝐵(𝛾 − 1) 

depends only on 
duration of acceleration & resulting velocity. 

See http://henk-reints.nl/astro/HR-Twin-Paradox-20210212T1132Z.pdf, appendix I.  
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BIAS in NOWs persists 
after end of acceleration; 

if BIAS ≠ 0 
(no matter how infinitesimally small as long as it is nonzero) 

then:  
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Kinematic time dilation 
has become asymmetrical: 

𝐵 shifted into 𝐴's past; 𝐴 shifted into 𝐵's future; 
⇒ 𝐴 retrospectively 

observes 𝐵; 
⇒ 𝐵 prospectively 

observes 𝐴; 
⇒ 𝐴 sees 𝐵's 

time go slower. 
⇒ 𝐵 sees 𝐴's 

time go faster. 

Clock that underwent acceleration 
persistently ticks 𝛾 times slower 
than clock that remained inert. 
Both experience proper time as normal.  
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http://3.bp.blogspot.com/-AfjVnR_AIv8/VRkGyJb1gxI/AAAAAAAABvI/OymtWdcZ0BI/s1600/Bingo.jpg 
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After 𝐵's acceleration ended (engine turned off): 

Asymmetric kinematic time dilation: 

𝐴 sees 𝐵's clock tick slower   (by 𝛾); 
𝐵 sees 𝐴's clock tick faster     (by 𝛾). 

Just how it is indeed observed.  
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https://www.spacecentre.nz/resources/faq/spaceflight/how-long-to-reach-space.html: 

Space shuttle reached orbit in:  8½ minutes  (Soyuz = similar); 
orbital velocity:  27600 km/h: 

∆𝑡𝑁𝑂𝑊 = (8½ min)(1 − 𝛾−1) ≈ 0.17 μs. 

This nonzero BIAS in the NOWs 
is barely part of final age difference, 
but causes kinematic time dilation 

to be asymmetrical during inert 
orbital motion for half a year in ISS: 
∆𝑎𝑔𝑒 = (180 days)(1 − 𝛾−1) ≈ 5 ms.  
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Clock Hypothesis: 
difference in clock rates 

due to kinematic time dilation only, 
not gravitational/accelerational. 

Contradictio in terminis: 
 asymmetry not caused   by only possible cause...  

Not a hypothesis, but a superfluous assumption, not 
deduced from any ascertained truth (cf. ph logiston), 

hence to be firmly rejected. 
(ALL assumptions arise from nescience = not knowing, 

so they have nothing to do with science = knowledge).      
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THE flaw in the standard interpretation: 

Time dilation also applies to time spans 
between consecutive clock ticks, 

so for a stationary observer, 
a fast moving clock ticks slower. 

 

NO, IT DOESN'T! 

It was Einstein himself who introduced this flawed interpretation: 
http://henk-reints.nl/astro/EinsteinTwinParadox/Einstein-Twin-Paradox.html 

(right-click & open in new tab).  
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Time span between moving ticks 
is extended for stat. obs. because 

next tick is further in future 
(and approaching faster) 

& last one is deeper in past 
(retreating more quickly).  
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In stationary observer's time, 
a fast moving clock's tick 

comes from further in the future 
and goes to deeper in the past. 

This single tick passes this elongated 
time span during stationary's normal 

time, hence it "travels" faster! 

Greater tick distance + greater tick velocity 
⇒  identical tick rate & simultaneous ticks; 

moving clock does not tick slower. 
http://henk-reints.nl/u/HR-time-dilation-by-cars-animated.gif  (right-click, new tab).  
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Passerby's time spans 

are   s t r e t c h e d 

to stationary observer, 

but do NOT last longer! 
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Virtual time span 
between past & future 

points in time 

is not the same quantity 

as elapsed time span!  
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VIRTUAL TIME SPAN: 
START ≠ NOW  and/or  END ≠ NOW. 

Elapsed or MEASURED TIME SPAN: 
counted no. of successively recurring 

identical elementary events 
between NOWX and NOWY . 

Elementary = not further subdivisable. 

How much time elapses between 
two consecutive elementary events?  
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Similarly: 

Lorentz contra(di)ction: 
passed length = measured time span × speed 

 

physical length = no. of (elem.)  it consists of 
e.g. street length expressed in no. of roadside posts 

does not change, whatever the velocity. 

How many elementary  reside 
between two adjacent elementary ? 

http://henk-reints.nl/astro/HR-Lorentzcontractie-slides.pdf (in Dutch)  
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Fitzgerald-Lorentz contraction: 
A witch is passing you and her broom has a head light and a tail light that 
flash when they pass your nose. You know her velocity and you measure the 
elapsed time between these flashes, i.e. how long the broom takes to pass 
your nose, yielding  𝐿you = ∆𝑡you ∙ 𝑣 . 

Starting & stopping YOUR clock are YOUR events. 
She sees you moving, so YOUR time span is stretched for HER and she 
measures  ∆𝑡she = ∆𝑡you ∙ 𝛾 ,  implying  ∆𝑡you < ∆𝑡she ∴ 𝐿you < 𝐿she . 

This is Lorentz contraction. 

HER broom's head and tail flashes are HER events. 
When the tail flashes, the head flash is already  ∆𝑡you  in your past. Or is it? 

Since this head flash is HER event, you observe time stretching, which yields  
∆𝑡retrospective = ∆𝑡you ∙ 𝛾 = ∆𝑡she ,  hence  𝐿retrospective = 𝐿she . 

The broom is NOT physically contracted at all, but the virtual length passing a 
single point in space (your nose) is shorter than the physical length.  
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THE flaw regarding length contraction: 

𝑣 × elapsed between two  
at two different points in time 

and a single point in space 

 

distance between two  
at two different points in space 

and a single point in time. 
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Virtual timespan ≠ 
elapsed timespan = no. of . 

 

Virtual (passed) length ≠ 
physical length = no. of .  

http://henk-reints.nl/


HR/20230516T2337 The Twin Paradox p.95/100 

Created: 2021-05-26 Copyright © 2021..2023, Henk Reints, MSc. http://henk-reints.nl 

Virtual time span: indirect value; calculated. 
Virtual length: indirect value; calculated. 

Elapsed time span (physical duration): 
directly counted no. of 

consecutive identical elementary . 
Physical length: 

directly counted no. of 

adjacent identical elementary . 

Elementary  = 
interaction between elementary  

(relates distance to time, so it somehow involves the speed of light).  
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EMPTY time span ≔ 
between consecutive elementary ; 

EMPTY length ≔ 
between adjacent elementary . 

Conjecture: 
time stretching & length contraction 

apply only to EMPTY time spans or lengths 
(the tare duration or distance).  
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Another conufinsg thing: 

"time" is a homonym 
in many languages. 

At a time I pondered time for some time; 
a  point in time ;     time as such ;    a  time span ; 

solution:  be explicit!  (𝑡 vs. ∆𝑡)  
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CONSISTENT; 

STRAIGHT FORWARD REASONING; 

NO IMPOSSIBILITIES; 

NO FABRICATIONS; 

NOTHING PICKED FROM THIN AIR; 

IN AGREEMENT WITH OBSERVATIONS.  
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Persistent  Perpetual  Paradox: 

Homo non satis sapiens, 

in aliis verbis: 

homo excogitans.  
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See also: 
http://henk-reints.nl/astro/HR-Lorentzcontractie-slides.pdf 

(this presentation is in Dutch, sorry for that). 
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