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Sir Isaac Newton:
Rationem vero harum gravitatis proprietatum ex phænomenis nondum
potui deducere, & hypotheſes non fingo. Quicquid enim ex phænomenis
non deducitur, hypotheſis vocanda eſt; & hypotheſes seu metaphyſicæ, ſeu
phyſicæ, ſeu qualitatum occultarum, ſeu mechanicæ, in philoſophia
experimentali locum non habent. In hac philoſophia propoſitiones
deducuntur ex phænomenis, & redduntur generales per inductionem.
But the reason for these properties of gravitation have I not yet been able to
deduce from phenomena & I do not fabricate assumptions. For whatever has not
been deduced from phenomena is called an assumption; & assumptions be they
metaphysical, be they physical, be they of hidden qualities, be they mechanical,
have no place in experimental philosophy. In this philosophy, propositions are
deduced from phenomena, & rendered general by induction.

Hypotheſes non fingo.
HR: Neither do I fabricate assumptions. I derive from facts.
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Premise 1 (ascertained truth):
Sir Isaac Newton:

PHILOSOPHIÆ NATURALIS PRINCIPIA MATHEMATICA:
(3rd ed., 1726):

1st LAW:
Each body persists in its state of rest or uniform
motion in a straight line, except when it is esteemed
to change its state by an impressed force.
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Premise 2 (ascertained truth):
Albert Einstein:
Zur Elektrodynamik bewegter Körper:
Principle of the constancy of the speed of light:

Each ray of light moves in the "stationary" system of
coordinates with the determined velocity 𝑉, independent of
whether this ray is emitted by a body at rest or in motion.
The speed of light is identically the same to each and every observer,
independent of any movement of the light source with respect to him.
Created: 2020-09-29

Copyright © 2020..2022, Henk Reints, MSc.

http://henk-reints.nl

Correct Hubble-Lemaître law

HR/20221216T2011

p.4/63

Both of these premises:
▪ Newton's 1st law (which in fact comes from Galileo Galilei),
"the principle of the constancy of movement of bodies"
nd

▪ and Einstein's 2 postulate,
the principle of the constancy of the speed of light

are to be considered ascertained truths
that are derived from facts of experience.
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eterum censeo
superluminalitatem
esse delendam

Furthermore, I consider that
(the concept of)

superluminality
is to be destroyed.
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Next is as observed from OUR perspective: a massless entity ☸ at
the speed of light (𝑐) and a body ֍ at a velocity 𝑣 < 𝑐 departed
simultaneously (at 𝑡 = 0) in the same direction:


−𝑣→֍

−𝑐→☸

At 𝑡 = 𝑡𝑒 ֍ emits a photon  back to us (Einstein 2: at 𝑐 w.r.t. us):
|← 𝑟𝑒 = 𝑣𝑡𝑒 →|

←𝑐−֍
|← − −
𝑅𝑒 = 𝑐𝑡𝑒
→☸
At 𝑡 = 𝑡𝑜 we observe this photon and in the mean time, both ֍
and ☸ continued travelling at their respective velocities (Newton 1):
|← −
𝑟𝑜 = 𝑣𝑡𝑜 − →|
←𝑐−
−𝑣→֍
−𝑐→☸
|← − −
𝑅𝑜 = 𝑐𝑡𝑜
→|
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Define:

𝛽 = 𝑣⁄𝑐
𝜏 = 𝑡⁄𝑡𝑜
𝜌 = 𝑟⁄𝑅𝑜

p.7/63

∴ 𝛽𝑙𝑖𝑔ℎ𝑡
∴ 𝝉𝒐 = 𝑡𝑜 ⁄𝑡𝑜
𝑣𝑡𝑜
⁄
∴ 𝝆𝒐 = 𝑟𝑜 𝑅𝑜 =

=1
=𝟏
=𝜷

∴ 𝝆𝒆 = 𝑟𝑒 ⁄𝑅𝑜 =

= 𝜷𝝉𝒆

𝑐𝑡𝑜
𝑣𝑡𝑒
𝑐𝑡𝑜

Light travel time: ∆𝝉𝒍 = 𝝆𝒆 = light travel distance
moment of obs.: 𝜏𝑜 = 𝜏𝑒 + ∆𝜏𝑙 = 𝜏𝑒 + 𝜌𝑒 = 𝜏𝑒 + 𝛽𝜏𝑒 = 𝜏𝑒 (1 + 𝛽 )
of course:
𝜏𝑒 = 𝜏𝑜 − ∆𝜏𝑙
so:
𝜏𝑜 = (𝜏𝑜 − ∆𝜏𝑙 )(1 + 𝛽 )
since 𝜏𝑜 = 1:
1 = (1 − ∆𝜏𝑙 )(1 + 𝛽)
distribution of (1 + 𝛽):
1 = (1 + 𝛽) − ∆𝜏𝑙 (1 + 𝛽)
hence:
0 = 𝛽 − ∆𝜏𝑙 (1 + 𝛽 )
therefore:
𝛽 = ∆𝜏𝑙 (1 + 𝛽 )
𝜷
yielding:
∆𝝉𝒍 =
= lookback time.
𝟏+𝜷
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IF

you want to maintain the ascertained
truths Newton 1 & Einstein 2
AND if you cannot put your finger on any
error in the deduction just shown
THEN you MUST accept
𝜷
∆𝝉𝒍 =
𝟏+𝜷
as the ONE AND ONLY
correct lookback time equation
and firmly reject ALL others.
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Obviously:
and:
as well as:
and of course:

𝑡𝑜 = NOW
𝑅𝑜 = 𝑐 ∙ 𝑡𝑜
𝛽
𝑟𝑜
𝜌𝑜 =

𝑅𝑜 ≡𝐷H

p.9/63

= Hubble time:
= Hubble distance:
= Hubble velocity:
= curr. proper dist.:

𝑡H
𝐷H
𝛽H
𝜌𝑝

which renders the one and only

correct Hubble-Lemaître law:
Lookback time = light travel time: ∆𝝉𝒍 =

𝜷𝐇

𝟏+𝜷𝐇
𝜷𝐇

light travel distance:

𝝆𝒍 =

current proper distance:

𝝆 𝒑 = 𝜷𝐇

Created: 2020-09-29

Copyright © 2020..2022, Henk Reints, MSc.

𝟏+𝜷𝐇

http://henk-reints.nl

HR/20221216T2011

Correct Hubble-Lemaître law

p.10/63

The correctly deduced current proper distance:
𝝆𝒑 = 𝜷𝐇 < 𝟏
means not a single object in the entire universe
can be farther away than the Hubble distance.
Diameter of 93 billion light years?
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𝜷𝐇
𝟏+𝜷𝐇

<

𝟏
𝟐

WE CANNOT EVER LOOK FURTHER BACK IN TIME
THAN HALF THE AGE OF THE UNIVERSE!

WE DO NOT OBSERVE YOUNG DISTANT OBJECTS;
THEY WERE AT LEAST HALF THE AGE OF THE UNIVERSE
WHEN THEY EMITTED THE LIGHT WE NOW OBSERVE!
AN OBJECT'S CURRENT PROPER DISTANCE IS AT MOST
TWICE ITS CURRENTLY OBSERVED DISTANCE1.
THE OBSERVED DISTANCE OF ANY OBJECT
IS AT MOST HALF THE HUBBLE DISTANCE.
1

i.e. light travel distance = proper distance at moment of emission of now observed light.
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𝜌𝑙,𝐴

< 12

same of object 𝐵 in exact opposite direction: 𝜌𝑙,𝐵

< 12

max. obs. mutual dist. of 𝐴 & 𝐵 in our frame: 𝜌𝑙,𝐴𝐵 = 𝜌𝑙,𝐴 + 𝜌𝑙,𝐵

<𝟏

Current proper distance of object 𝐴:

𝜌𝐴

= 𝛽𝐴

<1

current proper distance of object 𝐵:

𝜌𝐵

= 𝛽𝐵

<1

Maximum observed distance of object 𝐴:

mutual pr. dist. of 𝐴 & 𝐵 in their pr. frames: 𝜌𝐴𝐵 = 𝛽𝐴𝐵 =

𝜷𝑨 +𝜷𝑩
𝟏+𝜷𝑨 𝜷𝑩

<𝟏

Physical axiomas used: Newton 1 & Einstein 2;
mathematics used: 7th grade algebra2 & relativistic velocity addition;

concoctions: none.
2

Dutch: brugklasalgebra
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𝜌𝑙,𝐴𝐵 < 𝟏
Max. observed mutual dist. of 𝐴 & 𝐵 in our frame:
max. mutual proper dist. of 𝐴 & 𝐵 in their pr. frames: 𝜌𝐴𝐵 < 𝟏
Admittedly, this was derived from a -centric scenario:


−𝑣→֍

−𝑐→☸

|← 𝑟𝑒 = 𝑣𝑡𝑒 →|

←𝑐−֍
|← − −
𝑅𝑒 = 𝑐𝑡𝑒
|← −
←𝑐−
|← − −

𝑟𝑜 = 𝑣𝑡𝑜

→☸

− →|
−𝑣→֍
𝑅𝑜 = 𝑐𝑡𝑜

−𝑐→☸
→|

But of course it applies to any location where the BB took place!
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The Big Bang concerned the entire cosmos itself;
it presumably started as a zero size entity, so:
No two objects can have an observed nor proper
mutual distance exceeding the Hubble distance.

Ergo:
Cosmos is not greater than Hubble distance;
there are no disconnected parts of the universe,
no unobservable part of it, no horizon.
http://henk-reints.nl/astro/HR-Geometry-of-universe-slideshow.pdf

⇒ the cosmos definitely is a 3-sphere.

There exists no observational evidence
of anything unobservable.
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All of the above has, using proper maths, been deduced from
ascertained truths only, i.e. observed phenomena & propositions
obtained by induction.

Ex obſervatis phænomenis deductum eſt
& hypotheſes non finxi.
I challenge you to prove, without any conjecture,
assumption, or whatever excogitation, the possibility,
the existance, or the necessity of any horizon!

Due verità non posson mai contrariarsi.
Two truths cannot ever contradict one another.
Galileo Galilei, letter to Benedetto Castelli, 21 December 1613.
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We will complete the correct Hubble-Lemaître law
𝜁 ≡𝑧+1=√

using the Doppler factor:

1+𝛽
1−𝛽

by which we obtain:
𝝆𝒑

current proper distance:
light travel time & distance:
maximum lookback time:
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by redshift

Current proper distance = where the object resides right now;
light travel distance & time = where the object was
and how it looked like when it emitted what we observe today.
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nd

Einstein's 2 postulate:
speed of light identical to each observer &
independent of any motion of light source;
Einstein's velocity addition theorem:
addition of any 𝑣 ≠ −𝑐 to 𝑐 yields 𝑐;
⇒ only photon itself affects distance
or time yet to travel to ultimate observer
& cosmic expansion definitely cannot!
The latter occurs behind the oncoming photon;
photons immediately "belong" to ultimate observer.
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Einstein's paper yielding his Nobel prize:
Ann. Phys. 17 (1905): 132-148; dated: 1905-03-17, received: 1905-03-18, published: 1905-06-09

(...) when a light ray propagates from a point, the energy is not continuously
distributed over an ever increasing volume, but it consists of a finite number
of energy quanta, localised in points in space, which move without being
divided and which can be absorbed or produced only as a whole.

Photons do NOT change while travelling.
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Einstein, Zur
Elektrodynamik
bewegter Körper:
Ann. Phys. 17 (1905): 891-921;
dated: 1905-06, received: 190506-30, published: 1905-09-26

Consistent with
𝑅𝛽𝜈
𝐸𝛾 =
= ℎ𝜈
𝑁
(𝛽 =𝑘

ℎ

B =𝑅 ⁄𝑁

& 𝑁 = 𝑁A )

given in prior paper
Ann. Phys. 17 (1905):
132-148; @143.
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Wavelength is not a property of a photon
& definitely not its "size"!
Wavelength is the distance [in the observer's frame] that a photon
travels between consecutive occurrances of the same phase,
i.e. during one single full oscillation.
𝑐

𝑐ℎ

𝜈

𝐸

This distance equals: 𝜆 = =
Planck:
Einstein:
Einstein:

ℎ is a constant of nature;
𝑐 is a universal constant;
𝐸 is an immutable energy quantum.
Therefore:

Neither 𝝀 nor 𝝂 can change during photon's journey;
i.e. not any redshift can occur while photon propagates.
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A photon is an immutable energy quantum,
manifesting as an electromagnetic oscillation
at frequency: 𝜈 = 𝐸 ⁄ℎ;
⇒ redshift: ∆𝜆 → ∆𝜈 → ∆𝐸;
⇒ where would this ∆𝐸 go to?

⇒ not any redshift
while propagating is possible.
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For a photon, the light travel time & distance
both equal nought point nought;
⇒ it is just an instantaneous energy transfer
at one single location in its proper frame;
⇒ the photon litterally has no time to change;

⇒ not any redshift
while propagating is possible.
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A photon travels at the speed of light;
⇒ even if it would have any length at all,
it certainly is Lorentz contracted
to nought point nought;
⇒ it cannot be stretched by whatever factor;

⇒ not any redshift
while propagating is possible.
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Cosmological redshift:

haphazardly parroted figment of imagination,
not derived from any ascertained truth,

cf. phlogiston.
Sir Isaac Newton:

Quicquid enim ex phænomenis non deducitur, hypotheſis
vocanda eſt; & hypotheſes seu (...), seu (...), seu (...), seu (...),
in philoſophia experimentali locum non habent.
For anything not deduced from phenomena is called an assumption;
& assumptions be they (...), be they (...), be they (...), be they (...),
have no place in observation based science.

Cosmic expansion occurs BEHIND oncoming photon.
It merely is the object apparently moving away from us.
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Doppler effect
𝝂𝐨𝐛𝐬
𝟏
√𝟏 − 𝜷𝟐
=
𝝂𝐞𝐦 𝟏 + 𝜷

results from difference in local frames
of source & observer and depends on
velocity only, NOT on time or distance;
it does NOT occur whilst light (or sound
or whatever wave) is propagating!
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In the observer's frame,
travelling photons cannot & do not change!

Redshift is only a difference in frames!
Similar to a honking car: its sound does
not gradually change while propagating.
EVERY stationary3 observer hears same higher/lower tone,
INdependent of distance to car or sound travel time!
EVERY comoving observer hears same tone as emitted,
independent of distance to car or sound travel time.
3

w.r.t. the air and observing same car's velocity vector w.r.t. hirself.
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Gravitational redshift
Image is

WRONG!

https://en.wikipedia.org/wiki/Gravitational_redshift
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In the observer's frame, it
has always had the ultimately
observed frequency ≙ energy!
In the emittor's frame, it
will always keep the originally
emitted frequency ≙ energy!
Photons do NOT
change whilst propagating!
Wavelength is NOT
a property of a photon!
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https://en.wikipedia.org/wiki/Chronology_of_the_universe
(as of 2021-11-27 as well as way earlier):

Bollocks! Flapdoodle! Gobbledygook! Malarkey!
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It is completely WRONG to integrate over 𝒛 !
4

Peebles' behemoth :
𝝆𝒍 (𝒛) =

𝒛
𝒅𝒛′
∫𝟎
(𝟏+𝒛′ )√𝛀𝒓 (𝟏+𝒛′ )𝟒 +𝛀𝒎 (𝟏+𝒛′ )𝟑 +𝛀𝒌 (𝟏+𝒛′ )𝟐 +𝛀𝚲

https://en.wikipedia.org/wiki/Distance_measures_(cosmology)#Light-travel_distance :
ΩΛ = 0.732
Ω𝑚 = 0.266
Ω𝑟 = 0.266⁄3454
Ω𝑘 = 1 − ΩΛ − Ω𝑟 − Ω𝑚

does not correspond to reality!
Didn't you accept ∆𝝉𝒍 = 𝜷⁄(𝟏 + 𝜷) = (𝜻𝟐 − 𝟏)⁄𝟐𝜻𝟐

as the one and only correct equation5, derived from ascertained
truths, thereby implicitly rejecting all other balliterations6?
4
5

6

2019 Nobel Prize in Physics ;

see https://ned.ipac.caltech.edu/level5/Sept04/Peebles/Peebles_contents.html and https://arxiv.org/abs/astro-ph/0207347.
See page 9.

Balderdash, Balls, Baloney, Bilge, Blarney, Blather, Bollocks, Bosh, Bulldust, Bullshit, Bunkum, Bushwa.
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Graphical comparison (with apologies for the simple graphics):
z
0
0.25
0.5
0.75
1
1.25
1.5
1.75
2
2.25
2.5
2.75
3
3.25
3.5
3.75
4
4.25
4.5
4.75
5
5.25
5.5
5.75
6

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

L: light travel | B: behemoth
0.000
| 0.000
0.180
| 0.212
0.278
| 0.365
0.337
| 0.478
0.375
| 0.562
0.401
| 0.627
0.420
| 0.678
0.434
| 0.719
0.444
| 0.751
0.453
| 0.778
0.459
| 0.801
0.464
| 0.820
0.469
| 0.836
0.472
| 0.849
0.475
| 0.861
0.478
| 0.872
0.480
| 0.881
0.482
| 0.889
0.483
| 0.896
0.485
| 0.902
0.486
| 0.908
0.487
| 0.913
0.488
| 0.918
0.489
| 0.922
0.490
| 0.926

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

P: proper distance |graphical
0.000
|*
0.220
|
L *
0.385
|
0.508
|
0.600
|
0.670
|
0.724
|
0.766
|
0.800
|
0.827
|
0.849
|
0.867
|
0.882
|
0.895
|
0.906
|
0.915
|
0.923
|
0.930
|
0.936
|
0.941
|
0.946
|
0.950
|
0.954
|
0.957
|
0.960
|

L

BP
L
L

BP
B P
L

B
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

P
B P
B P
B P
B P
B P
B P
B P
B P
B P
B P
B P
B P
B P
B P
B P
B P
B P
B P
B P

The behemoth yields a way too large light travel time or distance!
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When equating: ΩΛ = 0, Ω𝑚 = 1, Ω𝑟 = 0, Ω𝑘 = 0
z
0
0.25
0.5
0.75
1
1.25
1.5
1.75
2
2.25
2.5
2.75
3
3.25
3.5
3.75
4
4.25
4.5
4.75
5
5.25
5.5
5.75
6

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

L: light travel | B: behemoth
0.000
| 0.000
0.180
| 0.190
0.278
| 0.304
0.337
| 0.379
0.375
| 0.431
0.401
| 0.469
0.420
| 0.498
0.434
| 0.521
0.444
| 0.538
0.453
| 0.553
0.459
| 0.565
0.464
| 0.575
0.469
| 0.583
0.472
| 0.591
0.475
| 0.597
0.478
| 0.602
0.480
| 0.607
0.482
| 0.611
0.483
| 0.615
0.485
| 0.618
0.486
| 0.621
0.487
| 0.624
0.488
| 0.626
0.489
| 0.629
0.490
| 0.631

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

P: proper distance |graphical
0.000
|*
0.220
|
* P
0.385
|
0.508
|
0.600
|
0.670
|
0.724
|
0.766
|
0.800
|
0.827
|
0.849
|
0.867
|
0.882
|
0.895
|
0.906
|
0.915
|
0.923
|
0.930
|
0.936
|
0.941
|
0.946
|
0.950
|
0.954
|
0.957
|
0.960
|
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Even in a matter-only cosmos, the behemoth yields too large values.
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https://arxiv.org/pdf/astro-ph/0207347.pdf: P. J. E. Peebles & Bharat Ratra:

The Cosmological Constant and Dark Energy
1 + 𝑧 = 𝜆obs ⁄𝜆em = 𝒂(𝒕𝐨𝐛𝐬 )⁄𝒂(𝒕𝐞𝐦 )

(7)

𝒂(𝒕𝐨𝐛𝐬 )⁄𝒂(𝒕𝐞𝐦 ) = cosmological redshift, like phlogiston
NOT DERIVED FROM ANY ASCERTAINED TRUTH!
Of course anything built upon it is then also incorrect, e.g.
𝐸 (𝑧) = √Ω𝑟 (1 + 𝑧 ′ )4 + Ω𝑚 (1 + 𝑧 ′ )3 + Ω𝑘 (1 + 𝑧 ′ )2 + ΩΛ

makes no sense at all.
Travelling photons CANNOT & DO NOT CHANGE.

Redshift is only a difference in frames!
It does not alter during the propagation of light.
Please see also: http://henk-reints.nl/astro/HR-diameter-of-universe.pdf
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https://en.wikipedia.org/wiki/Redshift#Expansion_of_space:
Due to the expansion increasing as distances increase, the distance between two
remote galaxies can increase at more than 3×108 m/s, but this does not imply
that the galaxies move faster than the speed of light at their present location.

YOU

DEDUCE THAT FROM ASCERTAINED
TRUTHS & EXPLAIN IT TO A CHILD!

HR: increasing distance ≡ velocity! Cannot exceed 𝒄!
"But it 's the metrics themselves!"
Yeah, that's what Einstein derived it for: a moving point (not an
object!) in a moving frame for which he shows it cannot exceed 𝑐:
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Define any object's proper age as
its proper time since the big bang.
Cosmological Principle:
Yonder galaxy measures same Hubble constant
as we do, hence the same Hubble time, so
Yonder's proper age = ours = Hubble time.
Only one mutual velocity  same mutual redshift;
+ same Hubble constant  same mutual distance
from both perspectives.
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Time dilation:
Rossi-Hall & Frisch-Smith:
Time dilation causes muons, coming from the upper
atmosphere at 𝛽 ≈ 99.5%, to reveal to us,
being a stationary observer at low altitude,
an age that exceeds their own proper lifetime
of ~2.2 μs by a factor of 𝛾 ≈ 10.
In our time frame, the muon's genesis
occurred far longer ago than in its own.
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In exactly the same way:

Due to Yonder's Hubble
velocity we perceive its
proper age dilated to a birth
way before the big bang.
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From our perspective, we were the very last
one to have been expelled by the big bang.

What existed before the big bang?
The entire universe, except us.
The very same is true from
the perspective of ANY galaxy...

The universe is weird.
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For observed longitudinal time dilation,
light travel time must be taken into account.
Consider the distant object a coherent light source that counts its
own emitted wave periods. Then it is a clock, which we read by
counting the received periods. If it is moving away in the line of
sight, we will obviously see it slowed down by the Doppler factor
& not by the Lorentz factor.
So we should use: Doppler factor
instead of the:
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After emission of a photon, Yonder's proper
age keeps growing in its own time frame.
This growth is time dilated to us, yielding
the light travel time as perceived by us.
Inverse time dilation thereof yields
Yonder's proper age growth since
it emitted the now observed light:
∆𝛼 =
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Subtracting this from its
current proper age being the Hubble time
(which applies to ALL objects)
yields Yonder's proper age when
it emitted the now observed light:
𝛼𝑒 = 1 − ∆𝛼 = 1 −
𝜶𝒆 = 𝟏 −

𝜷

∙

∆𝜏𝑙
𝑇𝐷𝐹

𝟏

𝟏+𝜷 𝑻𝑫𝑭

Observed proper age =
Hubble time minus inversely dilated light travel time.
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OR:
Yonder's dilated age when photon is observed (now):
𝑎𝑜′ = 𝑇𝐷𝐹 ∙ 𝑎𝑜 = 𝑇𝐷𝐹 ∙ 𝑡H
Yonder's dilated age when photon was emitted:
𝑎𝑒′ = 𝑎𝑜′ − ∆𝑡𝑙
Yonder's dimensionless (proper) age at emission:
𝛼𝑒 =

𝑎𝑒
𝑡H

=

𝑎𝑒
𝑎𝑜

=

𝑎𝑒′
𝑎𝑜′

=

𝑎𝑜′ −∆𝑡𝑙
𝑎𝑜′

𝜶𝒆 = 𝟏 −
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A picture is worth a thousand words
(Henrik Ibsen (1828-1906): A thousand words leave not the same deep impression as does a single deed).

Edsger W. Dijkstra (1930-2002): [EWD1239]:
A picture may be worth a thousand words, a formula is worth a thousand pictures.
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Distant object's proper age at emission:
Dopplerian:
𝜶𝒆,𝑫 = 1 −

𝛽
1+𝛽

⁄√

1+𝛽
1−𝛽

=1−

𝛽
1+𝛽

∙√

1−𝛽
1+𝛽

=𝟏−

𝜻𝟐 −𝟏
𝟐𝜻𝟑

Lorentzian:
𝜶𝒆,𝑳 = 1 −
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Distant object's observed proper age ≫ 𝑡𝐻 ⁄2:
Minimal observed proper
age of distant objects:

D: 𝟎. 𝟖 ∙ 𝒕𝑯
L: 0. 7 ∙ 𝑡𝐻
Very distant objects have
an observed proper age
close to the Hubble time!

Observation of young
universe is an illusion.
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Effect of time dilation due to 𝛽H :
∆𝜏𝑙,our =
∆𝜏𝑙,pr =
=
=
Max. proper lookback =

1
3√3

1+𝛽
∆𝜏𝑙,our
𝜁
𝛽
1+𝛽

∙√

(D)
1−𝛽
1+𝛽

𝜁 2 −1
2𝜁 3

1

@ 𝛽 = , 𝜁 = √3, 𝑧 = √3 − 1
2

≈ 0.19245 ∙ 𝑡H ≈ 2.65 Ga @
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One and only correct
(dimensionless) lookback time:

∆𝜏𝑙,pr =

𝜁 2 −1
2𝜁 3

=

(𝑧+1)2 −1
2(𝑧+1)3

Cf. Peebles' behemoth.
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We cannot & do not
look back further than:
𝑡H
3√3

≈ 0.19245 ∙ 𝑡H ≈ 2.65 Ga
which corresponds to:
𝑧 = √3 − 1 = 0.73205
& half the Hubble distance.
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https://public.nrao.edu/news/alma-massive-galaxies-running-on-empty/

Mystery? Severe misunderstanding!
Proper application of time dilation:
observed proper age of distant objects
approximates the Hubble time.
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2022-04-13:
https://science.ku.dk/english/press/news/2022/breaking-news-from-the-dawn-of-the-universe/

Breaking news from the dawn of the universe
The newly found object - named GNz7q by the team
– was born 750 million years after the Big Bang (...).

Gobbledygook!
Well, maybe it was born then, but it's definitely not its now observed age.

Nature (https://www.nature.com/articles/s41586-022-04454-1):

A dusty compact object bridging galaxies and quasars at cosmic dawn
(...) an ultraviolet compact object, GNz7q, associated with a
dust-enshrouded starburst at a redshift of 𝟕. 𝟏𝟖𝟗𝟗 ± 0.0005.
𝜁 = 1 + 𝑧 = 8.1899 & using: 𝑡H = 13.77 Ga:

proper lookback time: ∆𝜏𝑙,pr =
observed proper age:
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𝜁 2 −1
2𝜁 3

= 0.06 ≙ 𝟖𝟐𝟖 million years;

1 − ∆𝜏𝑙,pr ≈ 0.94 ≙ 𝟏𝟐. 𝟗𝟒 billion years.
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2022-08-05: https://www.ed.ac.uk/news/2022/edinburgh-astronomers-find-most-distant-galaxy

Edinburgh astronomers find most distant galaxy

A colour image of CEERS-93316, a galaxy discovered 35 billion light-years from Earth.

ROFL, 35 billion light-years is 2½ times the actual size of the universe.
https://arxiv.org/pdf/2207.12356.pdf: 𝒛 ≈ 𝟏𝟔. 𝟕 ∴ 𝜁 = 17.7

curr. prop. dist.: (𝜁 2 − 1)⁄(𝜁 2 + 1) ≈ 0.9936 ≙ 𝟏𝟑. 𝟔𝟖 bln. lgt. yrs;
𝜁 2 −1
proper lookback time: ∆𝜏𝑙,pr = 2𝜁3 ≈ 0.028 ≙ 𝟑𝟖𝟖 million years;
observed proper age: 1 − ∆𝜏𝑙,pr ≈ 0.972 ≙ 𝟏𝟑. 𝟑𝟖 billion years.
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2022-11-09: https://www.nature.com/articles/s41586-022-05252-5:

𝒛≈𝟑→𝜻≈𝟒

(they apparently used Peebles' Behemoth)

proper lookback time:
light travel time & distance:
current proper distance:

𝜁 2 −1
∆𝑡𝑙 = 3 𝑡H
2𝜁
𝜁 2 −1
∆𝑥𝑙 = 2 𝑡H
2𝜁
2
𝜁 −1
𝑟𝑝 = 2 𝐷H
𝜁 +1

≈ 𝟏. 𝟔 bln. years
≈ 𝟔. 𝟓 bln. (light) years
≈ 𝟏𝟐. 𝟐 bln. light years

SIMBAD: Abell 370: 𝑧 ≈ 0.375 → observed proper age = (1 −
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Cosmic Microwave Background:
CMB source's current proper age: 𝑡H (= ours).
Emission of now observed CMB in CMB source's proper time:

Supposed excogitated redshift: 𝜁 ≈ 1100:
𝜁 2 −1
2𝜁 3

𝑡H ≈ 6.26 × 10𝟔 years ago, not more.
7

Actual CMB redshift (probably) : 1.1 × 109 ,
yielding emission: 6. 26 yrs ago.
The CMB tells us completely nothing
about the early universe!
7

See http://henk-reints.nl/astro/HR-Geometry-of-universe-slideshow.pdf
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Cosmological Principle ⇒ everyone in entire
cosmos, including CMB source, observes
very same Hubble time (𝑡H ) as we do.
In our proper time, the now observed
CMB was emitted 13.77 bln. years ago;
in its proper time, it was emitted 6.26 years ago,
when the thing had an age of 𝑡H − 6.26 years.
Cf. the muons!
Due to our mutual velocity (𝑣 → 𝑐), these 6 years are
dilated to what we consider light travel time.
See: http://henk-reints.nl/astro/HR-Twin-paradox-slides.pdf
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Yonder:
proper distance at emission:

𝜌𝑒 =

aging in its proper time:

∆𝛼 =

"emitted speed of light":

𝛽𝑒 =

Hubble flow:

𝛽
1+𝛽
∆𝜏𝑙
𝑇𝐷𝐹
𝜌𝑒
∆𝛼

(correct H-L law)

=

𝛽

∙

1

1+𝛽 𝑇𝐷𝐹

= 𝑇𝐷𝐹 = 𝜁

𝜁>1

As if the light source has, at the moment of emission,
knowledge in advance of the relative velocity
of the ultimate observer and wants him to
perceive the speed of light as a universal constant,
so it emits each photon at just the right speed for that.
Spooky action at a distance?
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Homo non satis sapiens
may consider it a problem for his
crippled mind & disabled perception,
but for a photon, the light travel time
& distance equal nought point nought;
it is just an instantaneous energy transfer
at one single location in its proper frame,
hence it encounters no problem at all.
Photon's velocity from its own perspective:
𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 = 𝑛𝑜𝑢𝑔ℎ𝑡
𝑡𝑟𝑎𝑣𝑒𝑙 𝑡𝑖𝑚𝑒 = 𝑛𝑜𝑢𝑔ℎ𝑡
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The speed of sound under water is about four times
greater than in air, so it is not a property of the sound
itself, but of the medium through which it propagates.
It also is not a property of the sound source, which can
cause only a single point of the medium to oscillate and
it is the medium itself that transports this oscillation.
Similarly, the speed of light is not a property of light,
nor of the light source.
Not any wave velocity depends on the source's speed.
It implies the rapidity of a sound or light source
does not affect the speed of the sound or light itself.
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Speed (not pitch) of sound independent of velocity of sound source:

100 km/h
(in a car)

same speed of sound to each observer who does not move
w.r.t. the medium through which the sound propagates.

Speed (not color) of light independent of velocity of light source:

1090 km/s
z = 0.003642
(redshift)

same speed of light to each observer who does not move
w.r.t. the vacuum through which the light propagates.
Since NOTHING & NOBODY can move w.r.t. vacuum,
the speed of light is identical to each & every observer.
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It essentially is the vacuum (Latin for emptyness) itself
that manifests identically to each & every observer.
It does not have any reference points,
so it cannot have any velocity (not even zero!),
but it manifests a zero velocity
with respect to each & every observer.
This simply implies the
same speed of light to all observers.
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Any wave velocity is always with respect to medium,
independent of any movement of wave source.
2) If observers do not move w.r.t. medium,
wave velocity is obviously same w.r.t. all observers.
3) Light has ability to propagate through vacuum,
i.e. use empty space as a medium,
no matter how and why it is able to do so.
4) No body can move w.r.t. vacuum, so all observers
measure same speed of light in empty space.
5) The above suffices to explain Michelson & Morley's
result without any length contraction. The latter is
even inconsistent with a constant speed of light.
1)
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Einstein, Annalen der Physik 17 (1905): 891-921:

Each ray of light moves in the "stationary" system of coordinates with
the determined velocity 𝑉, independent of whether this ray is emitted
by a body at rest or in motion.
Einstein, Annalen der Physik 18 (1905): 639-641:

The there used principle of the constancy of the speed of light
is of course contained in Maxwell's equations.
Created: 2020-09-29

Copyright © 2020..2022, Henk Reints, MSc.

http://henk-reints.nl

HR/20221216T2011

Correct Hubble-Lemaître law

p.62/63

Altogether:
current proper distance: 𝜌𝑝

= 𝛽H

=

𝜁 2 −1
𝜁 2 +1

<1

𝛽H
light travel
𝜁 2 −1
1
∆𝜏𝑙
= 𝜌𝑙 =
=
<
2
1+𝛽H
2𝜁 2
time & distance:
∆𝜏𝑙
observed age =
𝜁 2 −1
𝛼𝑒
=1−
=1− 3
𝜁
2𝜁
proper age at emission:
(our frame)
maximum
∆𝜏𝑙,𝑚𝑎𝑥 = 12
(proper frame)
lookback time:
1⁄3√3 ≈ 0.19245
Peebles' behemoth does not correspond to reality.
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Correct Hubble-Lemaître law

p.63/63

Ex obſervatis phænomenis deductum eſt
& hypotheſes non finxi.
It has been deduced from observed phenomena
& I did not fabricate assumptions.
Henk Reints
Henk-Reints.nl
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