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Dutch for dolphin = dolfijn, which also means very nice.

Let's dive into il

! https://www.thoughtco.com/learning-about-dolphins-1834133
https://eventhorizontelescope.org/blog/astronomers-image-magnetic-fields-edge-m87s-black-hole
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Falling into a black hole p.2/142

NOTE (2024-04-28):

Quite some parts of this document are
no longer conform my very latest insight.

All of (right-click, Open in new tab).

1
2
3
4
5.
6
7
8
9

. http://henk-reints.nl/astro/HR-Deflection-of-light-passing-a-mass.pdf

. http://henk-reints.nl/astro/HR-Deflected-light-stuff.pdf

. http://henk-reints.nl/astro/HR-flawed-black-hole-equation.pdf

. http://henk-reints.nl/astro/HR-Deflected-light-stuff.pdf

http://henk-reints.nl/astro/HR-truly-black-Black-Hole.pdf

. http://henk-reints.nl/astro/HR-BH-internals.pdf

. http://henk-reints.nl/astro/HR-BH-temperature.pdf

. http://henk-reints.nl/astro/HR-BH-images.pdf

. http://henk-reints.nl/astro/HR-general-relativity-and-black-holes.pdf

(please read them in this order)

have precedence!
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A man said to the universe:

"SiI‘, [ exist!" The universe

n n . . is under
However," replied the universe,

) _ no obligation
The fact has not created in me to make sense

A sense of obligation.” to you.

Stephen Crane (171-1900) | Neil deGrasse Tyson (1958-)
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Do you realize that if you fall into a black hole,
you will see the entire future of the universe
unfold in front of you in a matter of moments
and you will emerge into another space-time
created by the singularity of the black hole

you just fell into?
Neil deGrasse Tyson.

From which ascertained truths
did he deduce this gobbledygook?

Do you realise that if you fall into a black hole,

you will instantly be dead if you were not already?
Henk Reints.
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Propositiones quae ex veris non deducuntur
In scientia locum non habent!

Statements not deduced from truths haveno place in science!
Main goals of this presentation:

d clear understanding of event horizon
without concoctions about its inside;

d get rid of the silly idea of a singularity;
it cannot ever be something physical.
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Falling into a black hole

Scenario:

A distant observer
watches a victim that is
radially falling towards a

Schwarzschild black hole.

Bull's eye trajectory.
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Observation by distant observer:

Gravitational time dilation prevents
distant observer to ever see victim
get within Schwarzschild radius.

Distant observer sees victim
asymptotically approach event horizon.

To distant observer, it is totally
unclear what takes place beyond it,
so he'll contrive some concoctions...
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Observation by victim:

He simply falls straight into black hole
in finite time and then... uh, yeah, what?

In fact, he can only stay put at
the origin of his own local frame.

He sees black hole come towards him at
ever increasing velocity and after finite
time Schwarzschild sphere engulfs him.
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Observation by victim (2):

At that very moment,
the black hole's
velocity of approach
has precisely reached
the very speed of light.
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Observation by victim (2):

At that very moment,
the black hole's
velocity of approach
has precisely reached
the very speed of light.

Ever heard of
Lorentz contraction?
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Observation by victim (3):

Unless YOU PROVE the contrary,

Lorentz contraction applies to the Schwarzschild
radius just like to ANY longitudinal distance.

1L Sweet |t

O T =
Fanny
Adams

&
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3. Zur Elektrodynamik bewegter Korper ;
~ von A. Einstein.

(...)

§ 4. Phyéikalische Bedeutung der erhaltenen Gleichungen,
bewegte starre Korper und bewegte Uhren betreffend.

| (...)
wegung nicht modifiziert erscheinen, erscheint die X-Dimension
im Verhaltnis 1:V1 — (v//)? verkiirzt, also um so stirker, je
groBer v ist. Fiir v = 7 schrumpfen alle bewegten Objekte —
vom ,ruhenden System aus betrachtet — in flichenhafte
Gebilde zusammen. Fiir Uberlichtgeschwindigkeiten werden
unsere Uberlegungen sinnlos; wir werden iibrigens in den

\

For U  wall moving objects — viewed from the
"stationary” system — shrivel up into plane figures.

Admittedly, he wrote this before he published GR.
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Observation by victim (4):

At very moment Schwarzschild radius
touches victim, it has for him been
Lorentz contracted to nought point nought

The victim receives a direct hit
from the black hole's central mass
at the very speed oflight.

BANG!
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Observation by BH's central mass:

It sees victim approach at ever increasing
velocity and after finite time victim passes
Schwarzschild radius at very speed of light.

Of course it keeps accelerating, keepsn'+t it?
Then it's obvious that victim will become

Hd%’g
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2

Observation by BH's central mass (2):

Around the

black hole's

central mass
exists a very strong
gravitational field.

Ever heard of
gravitational length contraction?
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Observation by BH's central mass (3):

Unless YOU PROVE the contrary,

gravitational length contraction applies to the
Schwarzschild radius just like to ANY radial distance.
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Observation by BH's central mass (4):

Schwarzschild radius has for
BH's central mass been gravitationally
contracted to nought point nought

The black hole's central mass
receives a direct hit by the victim
at the very speed of light.

GOTCHA!
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Why didn't |
think of that?

O

O

https://mirellietc.com/wp-content/uploads/2019/01/why-didnt-I-think-of-that.jpg
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Lorentz contraction is symmetrical between
both observers; Eq.Pr. prescribes same for

"Schwarzschild contraction":

as seen locally (i.e. at | ), each & every
radial length at a position anywhere in
the entire range TUHb is contracted
("local Schwarzschild contraction”)

& as observed from infinity, any
Q| at location | appears contracted

~

by p U ]w p 1 ]l.
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Lorentz contraction: p f
applies to any length in direction of motion
& depends only onss mutual velocity,
not on location or whatever details of contracted entity.

Local Schwarzschild contraction: p i ji
applies to any radial length
& depends only on» local observe's location

(as perceived from infinitely far away and in units of 1 ),
not on location or whatever details of contracted entity.

Equivalence principle: both must yield same.

There exists not a single reason why the
Schwarzschild radius should be excluded
from any type of relativistic length contraction.

Create d: 2020-08-01 Copyright © 2020..2024, Henk Reints, MSc. http://henk-reints.n



http://henk-reints.nl/

HR/20240724T1403 Falling into a black hole p.21/142

Equivalence Principle:

both Lorentz & gravitational
length contraction yield same.

Collision is
one and same single event
for both victim and central mass.
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Colliding bodies ultimately perceive

nho event horizon whatsoever,
but direct hit at the very speed of light.

They "collight”.
BANG! GOTCHA!

A BH is not a hole at all!

Victim does not fall Into the mysterious unknown,
but straight onto a massive body

at the speed of light. Ouch
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Lorentz contraction depends on velocity;
during free fall it increases over time;

to victim, event hor. vanishes ad ultimo:

central mass suddenly appears
& at that very same moment:

I'll be ba.. BANG! Hasta Ia vista, baby...

Gravitational contraction is timeless,
so central mass never observes
any "gotcha horizon".
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The event horizon merely
is a geometrical illusion
to the distant observer only;
it is an inflated spatial nought.

It has NO geometrical inside.

"Inside or beyond the event horizon"
is @ meaningless concept.
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ERGO:

ALl theories based on
the illusive event horizon
are to be rejected!

Ex falso sequitur quod libet.
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The Penrose theorem? is about trapped regions,
l.e. inside the event horizon.
Hasn't the latter just been falsified?
Roger, your invention is unrealistic. Sorry.

Hawking radiation is about the event horizon.
Hasn't the latter just been falsified?
Stephen, your invention is unrealistic. Sorry.

€Ex falso sequitur quod libet.

* 2020 Nobel Prize in Physics .
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2024-06-18

As far as I'm concerned,
you can now stop reading this document
& consult the list given on page 2.

What follows is based on insights
that | have more or less deprecated,
although | still consider it more or less correct.

Especially my remarks on the Oppenheimer-Volkov publication
"On massive neutron cores" (pp.91..95) should stay upright.
(They unfoundedly presumea zero neutron size
& they did not say the thing would (above the now called TOV limit)
collapse but contract indefinitely, although more

and more slowly, never reaching true equilibrium).
| don't call that a collapse. To me, a collapse is BANG
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Inversion of standard interpretation:

Not: gravitational contraction:

\ \ \ j \ \ \ \

but: "ungravitational" extension of distance to U :

[ | | T | | mo | 1
Taylor series at | TT T — — 2 1
Laurent series at | H: 1 | —1 _— — 2 —

Distance from gravitated body to central mass:
| is what's perceived from infinity, | is measured on the spot.
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As seen from Hp, things appear blown up
by at least half the Schwarzschild radius.

Measured on the spot = only true value;
measured from a distance = illusory.

Point masses blown up to | as seen from infinity;
on the spot: size is nought, including event horizon!

l m O 1 |
Concept of "inside event horizon" is malarkey.
Singularity K point mass itself. NO inside.
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Albert Einstein, Zur Elektrodynamik bewegter Korper.

On the electrodynamics of moving bodies.
Annalen der Physik 17 (1905) pp.891-921; @p.903:

Fir Uberlichtgeschwindigkeiten werden
unsere Uberlegungen sinnlos; wir werden iibrigens in den
folgenden Betrachtungen finden, daB die Lichtgeschwindigkeit
in unserer Theorie physikalisch dle Rolle der unendlich grofien
Geschwindigkeiten spielt.

For superluminal velocities our deliberations become
senseless; moreover, in the following considerations we will
find that in our theory the speed of light plays the role of the
infinitely large velocities.
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Relativistic trinity:

Finite speed of light plays role of infinite velocities,

as if infinity has been contracted to finitude.

Distant observer's infinite time until collision
appears finite to colliding bodies,

as if infinity has been contracted to finitude.

Ultimate infinite proximity (reciprocal distance) of colliding bodies
appears finite Schwarzschild proximity to distant observer,

as if infinity has been contracted to finitude.
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By the way...
| think proximity is more

fundamental than distance,

but distance is easier to measure
(e.g. by counting steps or paving stones).

"Gravitational Influence":
‘QOn — mass X proximity;
O 00— 30—="0a0MN

gravity equals product of influences
('Ois necs. because we use rather silly units...)
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Black hole equation:

Al O
1oL o o A
u, e ™« —— | 0— OEZQ-
4i
uses spherical coordinates w.r.t.
black hole's centre, but they are as

perceived by the distant observer;

the falling victim & the black hole's core
have another perception thereof.

One should not try to describe what
IS behind a mirror by looking into It.
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Scawairzscuirp: Uber das Gravitationsfeld eines Massenpunktes 191

ds* = Fdt’* — G (da* +dy* +dz*)— H(xdx 4+ ydy 4 zdz)’

2

wobei F, G, II Funktionen von r = Va’+ 3 + 2* sind.
Pies Hordernota s verlangt o Fir »r = co:f] =G =1, H = 0.

Schwarzschild soln. is attached to Ho ("outer"” frame).

Desired: "inner" frame attached to central point mass
with apparent contraction of entire cosmos to a finite sphere
(note: this is not the interior Schwarzschild solution):

I O & MO |
where finite | K1 plays the role of infinity.

Could a boundary conditionat | | wd
(i.e. with some scale factor &) instead of l Ho yield such?
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Black hole . geometricillusion = the cosmos as we know it
~ inflated nought = —
% el
M no Space at a“ - rS (distance not on scale) %‘ i
outer frame: e nonexistant o
(senseless to consider, __...-;;370 F g ?1..:-—~-—-~"'_ji;.--";,;;;;mce
but sensitive to Lorentz contraction) __..--(-('\;\5\40 G - finite
o g VI'C_‘ _________
e B
» 0\\\.\1,, __________________________ ; \mm*“\ of
S Lt beyond edge =
inner frame: e mesame . o outside cosmos
M finite r' 2 rS (senseless to consider)
entire max —
COSMOS asymptotical
- edge of cosmos
r - 0 Copyright © 2021 Henk Reints

(My apologies for swapping the inner/outer colours in the image...)

Geometric inflation of zero space around U to illusionary nonzero space
would also apply to the body's surface, as perceived in the outer frame.

Lorentz contraction = gradual transition from outer to inner frame,
as perceived by falling victim while his velocity increases.
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Inouterframe: } 1 i d " h — N phb
ininner frame: | 1ae | d” h — N~ 7ip

Conversion might be like:

Z P Z Z .

b | did not explicitly verify this against the Einstein equation b
but it essentially is Schwarzschild's solution thereof

and it properly converts both end points:

nearest: | Wi I Wt
farthest: 1V b 1 YU
outer frame: distance ranges from: T to b

inner frame: proximity ranges from: M to TT.
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Please take good notice:

INner frame concerns OUIside of event horizon.

Inside event horizolis a meaningless concept;
geometrically, it contains nothing spatial
and not even that.

The entire Schwarzschild sphere
|S the origin of the frame!

BANG! GOTCHA!
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https://en.wikipedia.org/wiki/Two-body problem in general relativity#Effective radial potential energy:

Effective radial potential energy:

Yi ' P —
(where: ! O a,‘ 0daj )

Specif. ang. mom.: fl. 0]
Einsteinian potential: W i — — LC)p —

. " | fl
Newtonian: W | — —

Note: fl fl.Op — (due to grav. contr. of radius).
If : ™» TE»

For an exactly radial free fall, the Einsteinianeffective
gravitational potential equals the Newtonian potential.

Created: 2020-08-01 Copyright © 2020..2024, Henk Reints, MSc. http://henk-reints.nl



http://henk-reints.nl/
https://en.wikipedia.org/wiki/Two-body_problem_in_general_relativity%23Effective_radial_potential_energy

HR/20240724T1403 Falling into a black hole p.39/142

We have:

hence:

Gravitational potentia: — — — —

in inner frame: —
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Gravitational potential:

V

— ininner & outer frame
p' ¢ p

// 1
i - "event
7 — - horizon"
+-0.8 /S 2p
/ :
/. ,
14 ,  impossible

in the inner frame definitely does not describe inside of event horizon,
which would have ”  p in outer frame. Both frames span entire cosmos.

Inner framehas quadratic potential well, cf. harmonic oscillator.
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As perceived by freely falling victim:

dimensionless distance
vet to go until collision:

*
Z O Z Z
Z

Z rho, " has a curly tail & | pronounce it "crho".
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We have:

hence: " o mGg”

-
b} pg Z
Gravitational potential: _ — — —
M o W—
S
I
1L D
r

as perceived by victim, i.e. on the spot.
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| v Grav. potential well around point mass
<* p' o, p

2 3 4 5 6 7 8 9 10

r/7s

JpE—p

N " M- 2 ' O nnerframe (now )
' O Hyo: 2 — O outerframe
Gold: —= y - ko kKo" w k—3
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Golden Ratio is nothing my{st|th}ical;
it is nowhere necessary as an input premise
(unless you want to give a lecture about it), but:

When | am working on a problem,
never think about beauty, but when
have finished, if the solution is not
peautiful, I know it is wrong.

Richard Buckminster Fuller

p& x ¢ x T P8 T P 8T

8

Earth & moon nearly form a Kepler triangle!
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Dimensionless potential:

Newtonian:

(upsilon):

"

Specific gravitation (i.e. — @ " I ———
ﬁ "E — I ’?A
Dimensionless specific gravitation
i \ 1 1+/1+402
i : an(p) = 3 AT TG
Ne) = ————
(1++/1+407)
e /_ fi+4e?— )2
o / “E(Q) i D Y e 3
I~ / 207 1+4p
1 / \""—

:Q:J:p:OIS::::

5

3 35

A

max. 29X 1@ @ U T8 Y, Xflex.2*x & p Y & T1;p flex. d

cp @ pg MY @pX oic pigL T Yp
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For " M-:
d specific gravitation (= victim's
acceleration) approaches zero;

d consistent with aforementioned
impact at speed of light.
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Innermost Stable Gircular Orbit:

perceived by:
distant observer: ’ o) o
victim: ’ . G C8 T WU
p P
Marginally Bound Orbit (unstable):
distant observer: ? C C
victim: ’ N P& P T C
Photon Sphere:
distant observer: ’ -0 Pd
victim: ' -Vo & @ @ T
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Inner frame has finite edge of universe,
but only as observed from z K exactly zero.

For victim, infinity will not be contracted
to finitude before ' K Tt is a reality;

unachievable if BH's core has any size 1T,
which thus avoids discontinuity (singularity).

Consistent with Heisenberg's uncertainty principle,
which essentially also says zero is unattainable.
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Newtonian gravitational potential at |

w — —,
i.e. independent of the central mass,
hence each and every mass (say a non-decaying neutron)

freely fallingfrom 1 H & U Tt would impinge with:
O -& , which would become: - Q"Y (or ~Q"Yif enthalpy);

t black hole core temperature would be:

Y o o p 1T K (org& TK),

which is half the "Ywhere O @] (cf. Hagedorn temperature).

This Y  would be an upper limit: impact yields way less
until U has become a BH, but it might be approached in SMBHs.

N

It wouldimply: | Eb 0O -0
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Newtonian: impact on event horizon would be at
speed of light with kinetic energy: Oy -a o .
Relativistic kinetic energy: Op f pa 0
shouldbesame: CA -Ca vy - 8

which would be the maximum impact velocity
(relative to both BH and stationary observer at infinity:

i A ﬁ : ﬁ : 4 B b
More energy is not available.
Z o' impact @ 7 -

is it at all possible that a body is smaller than -, ?
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Who told you
the event horizon
is passed at the
very speed of light?

Isn't that uncome-at-able?

In a finite-depth potential well,
there is not enough energy.
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Albert Einstein: Zur Elektrodynamik bewegter Korper.
On the electrodynamics of moving bodies. Annalen der Physik, 17 (1905), 891-921; @p.920:

W = ede:fﬁ3vdv=qu{( L - 2—1 .
" ll/“('r?‘)

W wird also fiir »= 7 unendlich groB. Uberlicht-
geschwindigkeiten haben — wie bei unseren fritheren Resultaten
— keine Existenzmioglichkeit. |

Auch dieser Ausdruck fiir die kinetische Energie mufl dem
oben angefithrten Argument zufolge ebenso fiir ponderable
Massen gelten. |

0O 4o p” P W Gw
P LW

becomes infinite if U &) hence superluminality cannot exist.
C infinite energy required to acquire speed of light

But see also: http://henk-reints.nl/astro/HR-grav-contr-eg-Newsteinian-Lorentz.pdf
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Newtonian escape velocity:
C O mnC-40 dw mC-av d —Coupy .. —L

independent of the direction of the velocity
(unless you shoot your own foot... 10 ).

Newtonian: free fall velocity Kk escape velocity,

\ \ \

but how can U ) when U W0?

- L
OWH OnyHir at P Py

Is Newtonian, haphazardly put
on top of Schwarzschild solution;

it cannot have been derived from it.
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Correct free fall velocity:

gravitational potential (New/Ein): -

specific kinetic energy (Ein): — [ P W
conservation of energy (K Eq.Pr.!): O O T
therefore: ) A T[CF P —
rendering: o —CF Cr P —
We also have: - p 1 € p — —
t free fall velocity: T"HH _2'
as well as: Jra—" — " O -

W ' 3 3 PoT
We also find: I Ed 71 — = Newtonian

Equivalence principle implies grav. time stretching & length contraction
should be by &y Z] zandnotby p] p p”.
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It must be that the true radius of a BH,
as measured on the spot, equals -l

It cannot be smaller, since, as shown/derived in
http://henk-reints.nl/astro/HR-Schwarzschild-interior.pdf,
it has an internal expansive pressure that exceeds the
compressive external pressure, so it is internally blown up.

This implies:

1 atrue point mass cannot ever exist;
it merely is a (very useful) mathematical concept;

N the stuff derived further above is not correct;
| should have used the just derived [, but as for now,
I'll leave it as is, i.e. valid for the just denied point mass.

Q]

Oji}—.

The photon sphere is locally contracted to
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Dimensionless: h— "h—, th —

Schwarzschild factor squared: , h - p - — v —
Free fall Lorentz factor sq'd: | — P — P - —
Schwarzschild reciprocal: — — P -

Lorentz reciprocal: —  — P - — v —
?? should we replace , with T in the Schwarzschild equation???
?? i.e. instead of: Q — QFf — Q" E

?? it would be: Q, — 9t — Q" E
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Schwarzschild published:

Qi p 1JYQO — Y Q OEN Q%,Y 1 | !
("0" should be read: ey
In the std. BH egn., one equates | | and Y 1.

The latter seems however completely wrong if »© » .

We have: QY -1 | I o Qi —CQ'Y j
]
and: P - P j J
] j .

hence: Qi — Q0 —0 J. i A
or: Q. 0y —0i i |

THISwould be the true Schwarzschild solution.
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wobei die Hilfsgrofle

R = (32, 4p)"® = (P 4+ %'
eingeflihrt ist.

"where the auxiliary quantity =| » ) hasbeenintroduced".
[ 1 O°Y | I7IE P& ©
MIGHT this be a minimal distance instead of the ISCO?

In the standard BH equation, this Y is interpreted as
the distance to U as measured by a distant observer.

However, the std. BH eqn. does not match observations

Via grav. waves, we DO observe impacts in a finite time!
&SEAOE AAAAO T A AOCOI A1 OOi EI AOAO
One should not gainsay @erved phenomena with a flawed equation.

Should use » instead of =| as the perceived distance to i
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j

We found: Qi j Qo j i | I oA
With: S hijl,th &1 ,”hijl , aswellas: | c"OUj M
M
we obtain: Hg M\ TZ |—.A
j
where: 0: ; -~ o —
Z
j
and: 0: - o —
Z
as well as: 0: " p ! Z n—

The factors in the standard black hole equation are not exact!
" P t Schw. 60 I pjuichdodg ic p hogt  vs. std.: ogrhégmhodp
Hasn't that so called singularity been derived from this flawed equation?

€x falgo gequitur quod libet.

NOTE my own version also has a different series expansion b
but | deduced it from what | consider ascertained truths (pg. 38).

¢ Could either the Schw. soln. or even the €instein eqn. be flawed?
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My version DOESgree with observations (see further below).

Distance perceived by victim: "0 p -
should have been: A g S—
yielding: C” S
hence: " _ -
therefore: L @ — ——
r 4
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Various free fall velocities to point mass:

Victim: O [ pdd 4G ado Cro
sees BH approach at: n’t P — n
gets hitby 0 at: ' T Wjo X TULT
Newton: 0O — 4o — Caz =
grav. redshifted: 1 " 1 " Op - Ciaz ZZ—
Newstein: ' pad 4o — Cn z ;
grav. redshifted: f ” 1 " Op - Ciz ; ZZ
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©
I

. | | | | | | | | |
e Free fall velocity
N I R R
s ‘1‘_‘ \ ﬁ(,lo) l Nelwtolnian
ey \ B'(p) Newsteinian
:R \\ B(o) freely falling frame
o N p.(p) Newtonian, grav. redsh.
05 / B.(p) Newsteinian, grav. redsh.
|
/

O
w

p(e) perceived by victim

O
M

o
'__'l

ﬂ{.(p) observed from distance
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Gravitational redshift:

https://en.wikipedia.org/wiki/Gravitational redshift:

P O — p —
p a —

https://astronomy.swin.edu.au/cosmos/g/Gravitational+Redshift:

pa ——

JHEREY
So: —
0 Nrwy p T

N |

Created: 2020-08-01 Copyright © 2020..2024, Henk Reints, MSc. http://henk-reints.nl



http://henk-reints.nl/
https://en.wikipedia.org/wiki/Gravitational_redshift
https://astronomy.swin.edu.au/cosmos/g/Gravitational+Redshift

HR/20240724T1403 Falling into a black hole p.65/142

"Schwarzschild factor":

is equivalent to Lorentz factor: T S

Redshift is however
by the Doppler factor: '

not by the Lorentz factor!

See also:
http://henk-reints.nl/astro/HR-Redshift-and-equivalence-principle.pdf
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If Doppler redshift and gravitational redshift would not
yield the same, then accelerationand gravitation would be
distinguishable, thus undermining the equivalence principle,

one of the major foundations of GR!
http://henk-reints.nl/astro/HR-Equivalence-principle.pdf + Eq.Pr. = cons. of energy!

EITHER -11 ¢l p "+ — —
OR _
yielding: I 9 :
hence: oo pt TR " TR, P T X
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2024-04-12: | realised | made a severe mistake.

Gravitational redshift does not need to equal
Doppler redshift corresponding to free fall velocity.

The latter arises because mutual distance, hence signal
travel time, truly changes between successive events
(i.e. emission of wave's next period occurs at another distance).
However , gravitational redshift applies when stationary
in a gravitational field, i.e. the distance does not change.

Apples oranges, appels peren!

The properly workingGlobal Positioning System
has been corrected by the Schwarzschild root
& not by some free fall Doppler factor.

Even | should not contradict facts of experience...
Fieri debet ne argumentum inductionis tollatur per hypothefes.
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Please read free fall redshift instead of

gravitational redshift everywhere below.

Newstein:

conv. redshift:

?should be:

must be:

4

N
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-+ Free fall velocity

e “"' C Iy . f 4p+1
. Newstein: p'(p) = J@pr1
“‘\ Subemmaf ‘fmpact conv. redshift: ﬁ;{p) — ﬁf(p} . |III1 _i
0.7 .
o ?should be: Bi(p) =p'(p): uﬁ
p+p
fa = .
0.5 ~ _
0.4 \"-.. must be: ﬂ;.(p) :ﬁ!(P)'_ Fﬁf
W qx ﬁ
03 / -"""--:-:"'--._ -
,
0o ." /-"'— \
WD Ii - —— _
: observed impact

o
l__'l

1 2 3 a i O 7 5 g 10 11 12 1 14 15 16 17 18 19

Grav. waves t we DOobserve impacts in finite time.
Sir Isaac Newton:

Fieri debet ne argumentum inductionis tollatur per hypothefes.
Don't gainsay observed phenomena, no matter how clever you are!
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Relativistic gravitational effects:

NOT: | e A j Z j oz & jz
BUT: Ty Zz ] z ] z NOUGHT
AND: | @ — & — _
Substantiation:

conservation of energy,

which is the very same as the
equivalence principle;
we DO observe impacts!
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BUT... should we apply redshift to free fall velocity at all?

Isn't it a precondition of relativity that both observers
continually agree on their mutual velocity?

If we apply free fall redshift to the free fall velocity,
shouldn't we then be consistent and always
apply it to any constant velocity as well?
Wouldn't that imply | will see you slow down
with increasing velocity above some threshold?
Approaching Sweet Fanny Adams
when speed of flight - speed of light?

Ex contradictione quodlibet!

| see you hit the damn thing at
(subluminal) Newsteinian velocity!
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—a _a _a _a _a

" |I'm far away, radially stationary w.r.t. central mass U ;
U 'svelocity in my frame 1T

U 's velocity in your frame  your velocity in U 's frame;
" your velocity in my frame  your velocity in U 's frame,

" your free fall velocity in U 's frame L T O w.

A. Your velocity in my frame © 11?
B. Your velocity in my frame 0 ?

Ex contradictione quodlibet!

| see you hit the damn thing at
(subluminal) Newsteinian velocity!
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YOU 7 fall into BH, towards event horizon:
(f

r speedof @ w.rt. @, fp  Ttwhen approaching)

h h
I K - -
h h
IR ' T ®m T & IR IR
IR I [ ' 5T ® T F
IR IR ' n P T & 1T 7
h h
I K
h h
| am stationary w.r.t. the BH: (I Tt
. . i .
SO: T R 3 - T R TT

i h O pCf [ Op
| CANNOT SEE YOU SLOW DOWN!
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Free fall redshift: —_— —

maximum: PO — — p ¥ ¥ 8
: : n : :
Max. impact velocity: J; vy — — = clearly subluminal escape velocity.

PRESUMED temperature: Y Y P& Cerakelvin
should radiate: T, Y p& @ ep T W/m’
Sgr A*: 0 ™1 Q ¢&8 pm W

_ N 8
Wi GBI | (;8

How come the thing appears black?
See: http://henk-reints.nl/astro/HR-truly-black-Black-Hole.pdf
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Do you realize that if you fall towards what we
erroneously call a black hole, the last part of your

journey will take two thirds of the time as observed
from a great distance and then you will hit the
damn thing at three quarters of the speed of light
and then you will go to smithereens and then your
remains will be boiled at over one terakelvin and
then people at a safe distance will start smiling?

Prof. Wotsy Snayme, R.I.P.>

3 .. ) )
Realistic | nvestigator of Pure science.
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Do space and time swap
inside a black hole?

"Inside a black hole"”

IS @ meaningless concept,
so draw your own conclusion.

€x falgo sequitur quod libet.

000000000000000 i
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Incompressibility of black hole's core.

Many of the following pages contain early conclusions

made before | included the pages just presented
(which take precedence in case of ambiguity).

. . . . 4
From the Schwarzschild interior solution” follows a
BH's internal pressure is homegeneous and expansive.

However, the reasoning below uses Newtonian grav.
pressure inside a homogeneous sphere.
Target substantiate incompressibility
& get rid of that silly fiction of a singularity

* http://henk-reints.nl/astro/HR-Schwarzschild-interior.pdf
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NOTE: (2023-10-05)

In the remainder of this document, | used:

: ; o) - , Z 1%
b —vY o 25—v o Z2E4
where: 'Y radius of sphere, ” hom. density, O distance to centre,
" ('; ¢

for the Newtonian gravitational pressure inside an incompressible sphere.

IN http://henk-reints.nl/HR-Gravitational-pressure-surface-tension.pdf
& http://henk-reints.nl/astro/HR-white-dwarf.pdf | explain this is WRONG.

It should be:

”_ 4 T =| 4 T =|
T T T I I
yielding ZERO pressure at the very centre and a maximum (at O 7] ¢)

of merely pj T of what's shown below, allowing ¢U for same 0

Below, | have not yet made significant corrections.
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Around a point mass, Einsteinian gravitation
would become way less than Newtonian,
which suggests Newtonian can be used as
an upper limit in calculations/estimations.

Dimensionless specific gravitation Graph

applies
to
gravity
around
a
point
0,0 | 40 ’1 2 ; ! mass
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If mass were homogeneous within Schwarzschild sphere:

Schwarzschild density: "’ — 3

Newtonian gravitational pressure -
at centre of homogeneous sphere: d

At centre of BH: 1) — —"

The smaller a BH's mass, the smaller of course its gravitation,
but density (& gravitational pressure) would grow quadratically.

But by what could it be compressed?

t There must exist some maximum density.
Mini & micro black holes are a fiction.
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George Berkeley (1685-1753):

Esse est percipi.

To be is to be perceived.

HR: observation of an event h
interaction that occurs
if and only if the event takes place.

exist h being observable, able to interact;
fact h a verifiabl{y|e} observed phenomenon:

reality h all that exists; the entirety of all facts
(i.e. observable & observed reality).

There exists no observational evidence of anything unobservable.
Physics is about reality & not about brainchildren.
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"Existance postulate:

An entity cannot exist unless it is able
to fully manifest all of its properties.

Based on common sense, essentially refines definition of exist.
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"Existance postulate:

An entity cannot exist unless it is able
to fully manifest all of its properties.

Based on common sense, essentially refines definition of exist.

y 4

An entity having any spatial property requires
a minimal amount of space in order to exist.
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"Existance postulate:

An entity cannot exist unless it is able
to fully manifest all of its properties.

Based on common sense, essentially refines definition of exist.

y 4

An entity having any spatial property requires
a minimal amount of space in order to exist.

An entity having mass has at least two spatial properties:
its Schwarzschild radius and its Compton wavelength.
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"Existance postulate:

An entity cannot exist unless it is able
to fully manifest all of its properties.

Based on common sense, essentially refines definition of exist.

y 4

An entity having any spatial property requires
a minimal amount of space in order to exist.

An entity having mass has at least two spatial properties:
its Schwarzschild radius and its Compton wavelength.

y 4

A massrequires more than zero space in order to exist.
We could (re)define sizeas this minimally required space.
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Density mass volume;
division by zero is impossible;
infinity is unattainable.

Physical limitlessness is not realistic;
it has never been observed.

Conclusion:

A mass must have a non-zero size.
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Singularity: mathematical qualification
of a point where something is impossible.

Impossible things cannot exist.

If even (abstract) mathematics does
not yield a solution, then how can one
presume It Is something physical?
Physical singularities
are a meaningless concept.
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Something that "is" requires space;

t  matter cannot be
compressible to zero volume;

t  there must exist some
finite upper limit to density.
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Newtonian gravitational pressure

at centre of homogeneous sphere: n —" I

density of single neutron: " — X p T okg/m’

close-packed neutronium: " j —=" v& p T kg/m’
at this density: | owjy ‘0" 8 km

neutron star: 1) %“Ou@ o fkg/m* km  T& P T Pa

observed”: pressure inside proton P Tt Pa

never observed: any persistent density single neutron

No observation to my knowledge suggests
neutrons would be compressible to zero volume.

> Burkert, V.D., Elouadrhiri, L. & Girod, F.X. The pressure distribution inside the proton. Nature 557, 396-399 (2018).
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Suppose a sphere with diameter = Compton wavelength:

"Compton volume": w — — - —

"Compton density zx —
TA

Neutron: (i P fm . J/A; P® P Ghrp
in agreement with the "existance postulate”;
no greater density than that of a neutron ever observed,;

Carbitrary POSSIBLE value for upper density limit:
3
A 8 kg/m

| do not claim this would be the fundamental upper density limit,
it merely is a usable practical limit, but it is a constant of nature.
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FEBRUARY 15, 1939 PHYSICAL REVIEW VOLUME 55

On Massive Neutron Cores

J. R. OpPENHEIMER AND G. M. VOLKOFF
Department of Physics, University of California, Berkeley, California

(Received January 3, 1939)

It has been suggested that, when the pressure within stellar matter becomes high enough,
a new phase consisting of neutrons will be formed. In this paper we study the gravitational
equilibrium of masses of neutrons, using the equation of state for a cold Fermi gas, and general
relativity. For masses under $©® only one equilibrium solution exists, which is approximately
described by the nonrelativistic Fermi equation of state and Newtonian gravitational theory.
For masses 1O <m<$® two solutions exist, one stable and quasi-Newtonian, one more
condensed, and unstable. For masses greater than $©® there are no static equilibrium solutions.
These results are qualitatively confirmed by comparison with suitably chosen special cases
of the analytic solutions recently discovered by Tolman. A discussion of the probable effect
of deviations from the Fermi equation of state suggests that actual stellar matter after the
exhaustion of thermonuclear sources of energy will, if massive enough, contract indefinitely,
although more and more slowly, never reaching true equilibrium.

HR: black hole's core temperature may be over a terakelvin.

€Ex falso sequitur quod [ibet.
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(E)

If the matter supports no transverse stresses and
has no mass motion, then its energy momentum
tensor is given by®

T'=Td=T¢= —p, Ti=p (2)

where p and p are respectively the pressure and
the macroscopic energy density measured in
proper coordinates.

~

(E)

If the matter is taken to consist of particles of
rest mass uo obeying Fermi statistics, and their
thermal energy!? and all forces between them are
neglected, then it may be shown that a para-
metric form for the equation of state is:1

p=K(sinh {—1), (11)
p=1K(sinh t—8 sinh 1t+31), (12)
where K =muoic’/4h? (13)

. 2\ 23
and t=4log (—p——l—[l—l-(i) ] ), (14)
_ MoC MoC

where p is the maximum momentum in the
Fermi distribution and is related to the proper

particle density N/V by
N 8w
—=—p3, (15)
V33

t O TAOOEFB — O

measure of particle density.
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O O atl T

TABLE 1. Mass, radius and neutron density for various values of to.

Mass RADIUS
IN UNITS OF IN Units oF © IN UNITS OF IN KILOMETERS, (_i_’_) (E) NEUTRONS
lo Eogs. (18), (19) FOR NEUTRONS Eogs. (18), (19) FOR NEUTRONS moc/r=0 V/r=0 cM®
1 0.033 0.30 1.55 21.1 0.25 0.062 X 103°
2 0.066 0.60 0.98 13.3 0.52 0.56 X10%
3 0.078 0.71 0.70 9.5 0.82 2.2 X10%
4 0.070 0.64 0.50 6.8 1.17 0.4 X103
o0 0.037 0.34 0.23 3.1 00 ©
8 p 1 n/em® PP p e kg/m’
034 oo @ pmtkg T PTn P8Ttkm)

— 3.1km «® p e n/em® p®H p e kg/m’

HR: PRESUMED maximum density: Z« U& p 1w n/em® p& p e kg/m’

O&YV derived densities of X 7 5 & X A

H> means they presumed proper neutron volume TL
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Collapse of neutronium above TOV [imit?

Collapse? O+V: (..) contract indefinitely, although
more and more slowly, never reaching true equilibrium.

Relativity is about empty space & not about

"inside" of elementary matter/particles
(considering baryons elementary for this purpose).

If neutrons would be not compressible to nought
then only the empty space between them (i.e. the
tare volume) can/will (more and more slowly) contract.
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With a core at neutron Compton density the
smallest possible black hole would be:

D4 ko g xup b 9"

t ks CO 8 km ( —“ mi).

h

No mini black holes, let alone micro.
Oppenheimer & Volkov: 0 0© 1 p & Wkm.

Hawking radiation:
9

0 e p1mt WI amu/( Ga «)

Total evaporation: 0O - 8 -«

Nope. It would not evaporate to below a

h
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Newtonian gravitational acceleration at |
0 —

SaidBH: 'Q t& p 1T m/s’.

London (UK) vs. smallest possible BH:
(W p Tinhabitants) (& per household) 08 P Tiresidences;

estimating: X p o fwnne/residence, yielding: X T p megatonne;
assuming:  about same mass for other buildings (shops, offices, etc.);

rough guess: total of all buildings in Greater London: megatonne;

weight of a single brick at said BH: X 4@ p 1 N G megatonne.
(p megatonne = p billion [NL: miljard] kg).

London area: p U ¥k’, BH's surface area: p T Uk’
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Density comparison "Schwarzschild density": ” owjo ¢00
object mass/ > density [kg/m’]
BH@" oP 1 P UL km|” d p® wc p T

P& X P T km
o @C lun " 4 PBTOX p T
Sgr A* : S
et T@UTpnp)@T Y | pAT 0 m¢ 185
T3t Y G au
solar core: d,'p’ LN) e T[
PAT'0 ™ ¢ B_
close-packed H " pWwwWwO
COBOL m |"d pTPT
sun (mean) P & T pTt Y | PATD <o rtis
water "d pTTT
metallic hydrogen "d o@mTm
solid H, " q, UN0)
liquid H, "d, X P
cympm Y,
TON 618 @O pTI DGO - d 1§ 0 pTt
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Newtonian grav. pressure at centre of homogeneous sphere:

n —" 1 hi — Ccn 00 —— or: n ——
Pressure if mass would have neutron Compton density
black hole's |Schwarzschild central descrioti
: escription
mass radius pressure
oH Vg P& km | o® p 1 Pa|critical Z, black hole
G ¢ © @ &km P 1. Pa|observed internal proton pressure
& pilg o dun'® 3 Pa | Sagittarius A* at centre of Milky Way
®q¢ pig P O Taml 8 Pa | Tonantzintla 618, most massive BH known
white dwarf's material central g .
: escription
mass radius pressure
P8 p UL L Y Uk 8 Pa| SiriusB
n n  &° > 8w
” C8 p T[kg/m3 ” 1 O ¢ N
plwr®n g WX pTPa Nj
" o porpT MA wp o OTMjMD

® lun = earth-moon distance (which roundsto o Y T T®mIL X p p P KMTre )it @
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Thermodynamics: n -3 -7

Schwarzschild volume: w —I

mean energy density of BH: " ki

corresp. internal pressure: N f -7 R 3

central gravitational pressure: N e ~ i |
Doesn't 1) - i mMean that (Newtonian)

gravitation cannot ever compress the thing to nought?

(2023-04-19) According to the Schwarzschild interior solution’, it has
a homogeneous expansive internal pressure of " -N§ |,
i.e. repulsive gravitatiod There is nothing to be withstood.

" http://henk-reints.nl/astro/HR-Schwarzschild-interior.pdf (" f is there called rrﬁ))

Created: 2020-08-01 Copyright © 2020..2024, Henk Reints, MSc. http://henk-reints.nl


http://henk-reints.nl/
http://henk-reints.nl/astro/HR-Schwarzschild-interior.pdf

HR/20240724T1403 Falling into a black hole p.100/142

(3}

Homogeneous black hole: U
hence: =i | 3 -z
minimal BH®: N i -7 r ——

which would be the internal pressure of a single neutron.

® Please don't read that the Dutch way. 10
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(3}

Homogeneous black hole: U

hence: =i | e —ZJl'f
minimal BH: N i S J—
which would be the internal pressure of a single neutron.

Its value is: x 8 Pa
Observed proton pressuré: X Pa
Not mentioned in paper: -3 @ — —n Y& 1T p TT Pa
NOF (with proton charge radius): — DA @ —I 18t ¢ p 1T Pa
Electron: a h X& T p T Pa
See also: http://henk-reints.nl/astro/HR-electron-extreme-conditions.pdf

? Burkert, V.D., Elouadrhiri, L. & Girod, F.X. The pressure distribution inside the proton. Nature 557, 396-399 (2018).
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~y

Compton pressure: 1 h =" @

h force on spherical area of Compton volume:

U T p 1T Pa, O, T ULEP TN
X mpm Pa, O T oL N

In: "Proton internal pressure distribution

suggests a simple proton structure" (2019)
https://www.degruyter.com/document/doi/10.1515/jmbm-2019-0001/htm]

¢

’\O
neutron: I
electron: 1)

¢
-

C.G. Vayenas, D. Grigoriou & E. Martino derive nearly the same
from a so-called "rotating lepton model" ( ascertained truth!):

N -o0—— c& @ p T Pa (17)

)

M)
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2023-09-01:

| realised that the factor of - is arguable.

| am willing to agree that it applies only to
thermodynamic pressure caused by particle collisions
and that in other cases the full energy density should be used.

However, | will tentatively leave this document as is,
since it has little effect on insight and comprehensibility.

It affects only a not too large amount of equations and
numerical values which can easily be re-evaluated on the fly.
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Plausible:

electrons cannot exist if wm — X& 1T p T Pa;

(or maybe: 1 p ﬁ P® T p TT Pa)

v

(; neutrons cannotdecayif N N ¢;

7

(C inside neutron star:
no. €O0n Q° (0,
t nor: n Q 00 ¢ (endothermic);

v

(; no quick decline of neutron star's core temperature,
but surface (and plasma atmosphere) could cool quickly
(cf. Kelvin cooling period).

Neutrino flux originating from neutron star observed?
Amountsof © & ' in equilibrium? What fraction might annihilate?
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, - o .
Y — —— (& h) all mass & #particles within @)
electron: fully ionised hydrogen plasma:
a Wpp pT kg a PH X p T kg
Wp X8 Y pm m’ W X8 Y p m’
"h PR G PT kg/m’ "R CRT pm kg/m’
N i X®& T pTI Pa N P T pTI Pa
Vi oBUL p T K 0 p "Yg oo p T K 6 ¢
lacks resistance if @ W ? inevitable collapse if @ W ?

| THINK (but cannot prove) a plasma cannot (persistently) withstand
Y Y, o®U pTiK andfor N Ny X& 1M P T Pa.

Phase transition?

Please note: 'Y R O’@ O pT1K Y (see p.49) oY
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fn n

Presumption:
n , electrons will "marry" protons

(i.e. part of the plasma collapses to neutronium)

unti

| pressure drops below 1 .

IFF no plasma left, 1 can rise above 1 f ,

but 1 ; would be a fundamental upper limit.

Phase transition a la Van der Waals?

100 1

T=E-5CIENC=.COM
1 323K
I B 313K
1 £ =N 293K
t e (I 283K
g ; 273K
e 263 K
'-g I = .
Sl
T 1\ - S
,} two phase region \\\ gasTous phase
| e
1 . g i . |

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Volume V;, (cm®*mol)
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Consider a spherical mass U , partly consisting of neutronium at ” j and
partly of a fully ionised 1 'Q plasma with only wp per pair (which we
presume to be cubical and W can be neglected).

We have: O O 0 U [TQON 0 [TQOX
its volume is: W ﬁ - MQ3w f

which would equal: @ —I

where: 7 " —

but this is gravitationally contracted by: — —

yielding: |
SO: W — 1 (available volume)
hence: [MQOW f;

0¢
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therefore: [1Q
h hooh

We have: Ty

and: W —

yielding: [1Q

- :)
which is: [1Q
97

hence:

We had:

therefore:

or:

L Q3
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o} L p — UL p

ie.: 0 0

hence: — 3
or: — P

which would be the neutronium fraction as a functionof U &

Since: ——— P81 TU T TT T 7T T
we can ignore it: — P 3
and then: 3

would be the plasma fraction.

We find: cgvyxwn /kg’
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()

If we express U insolarmasses (Us pB Y Y 1 K T kg),

we obtain: — 20 1

and of course: — p —

where: > W CCpP T D T

Also: [ =7 b " O Xp wuno
‘ 0

and: l

but I'm convinced length contraction applies to empty space only.

| is as measured from great distance, | is measured on the spot.
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Densest possible objects: neutr. @7; and/or plasma @ == g Ty

Estimated neutronium percentage in massive spheres; mass unit: solar mass; length units: K = km, E = earthRadius, M = earth-moon, A = au

## : 100%, $% : 100% but size < 2rS5/3, // : neutron density < close-packed, $ : contains plasma but size < 2r5/3, -- : diluted plasma
\rhoM 1.8 1.6 2.5 4.8 6.3 1.8el 1.6el 2.5el 4.8el 6.3el 1.8e2 1l.6e2 2.522 4.8e2 6.3e2 1.0e3 1.6e3 2.53 4.6e3 6.3e3
M \r 3K 4.7K 74K 12K 19K 36K 47K 74K 128K 198K 308K 478K 748K 120K 19686K 3eeeK 4788K 1.2E 1.8E 2.9E
1 ++ -+ H#i X I/ I Iy ff ) I /f i i I ff 99 a5 81 23 --
1.6 i ++ #t I I/ ) Iy I I I /7 i ' I 99 97 88 52 -- --
2.5 =+ R I/ ' /1 I ) I I I I/ i 1 i 98 92 78 -- -- --
4 i R I i I/ 1 Iy I I I /7 I Iy 99 a5 81 23 -- -- --
6.3 ## I I ' I/ ! I ' I ! 7/ I 99 a7 88 52 -- -- -- --
M e 38K 47K T4K 128K 198k 300K 478k 740K 120K 19899K 388K 4700K 1.2E 1.8E 2.9E 4.6E 7.3E 12E 18E 29E
18 33 I I I I/ rf Iy ! I I /I I 98 92 7a -- -- -- -- --
16 i f I I /f Iy Iy I I I /f 99 95 81 24 -- -- -- -- --
25 I/ Iy I Iy I/ Iy Iy Iy Iy I 99 97 88 52 -- -- -- -- -- --
4@ f/ ' i/ ! /I ' ) I I ff 98 92 78 -- -- -- -- -- -- --
63 i/ ! I i /i I Iy ! /Y 99 95 81 24 -- -- -- -- -- -- --
M \r 388K 470K 748K 1200K 19@@K 3eeeK 47eek 1.2E 1.8E 2.9 4.6E 7.3E 12E 18E 29E 46E 1.2 1.9 3.1M 4.8M
1ee I Iy I ! /I 'y Iy ! 99 97 88 52 -- -- -- -- -- -- -- --
160 I ff I i /I v Iy I 98 93 78 -- -- -- -- -- -- -- -- --
258 ff Iy I I /f I Iy 99 95 81 24 -- -- -- -- -- -- -- -- --
408 I Iy Iy Iy I Iy 99 97 88 53 -- -- -- -- -- -- -- -- -- --
638 f/ I I ' I/ 'y 98 93 71 -- -- -- -- -- -- -- -- -- -- --
M \r 300K 470K 1.2E 1.8E 2.9 4.6E 7.3E 12E 18E 29E 46E 1.2 1.9 3.1M 4.8M 7.7M  12M 19M 31M 48M
1eee  f/f Iy I Iy I/ 99 96 82 26 -- -- -- -- -- -- -- -- -- -- --
1688  // I 4 I 99 97 89 54 -- -- -- -- -- -- -- -- -- -- -- --
2580 [/ /1 1/ /1 98 93 72 -- -- -- -- -- -- -- -- -- -- -- -- --
aeee /[ 7 £ 99 96 83 ) -- -- -- -- — . -- . -- -- -- -- --
63ee [/ I [ 98 =T 58 -- -- -- -- -- -- -- -- -- -- -- -- -- --
M “r 4.6E 7.3E 12E 18E 29E 46E 1.2 1.eM 3.1M 4.8BM 7.7M 12M 19M 31M 48M 77M 12eM  198M  31eM  1.2A
1eeee // 'y 99 a5 76 .- -- -- -- -- -- -- -- -- -- -- -- -- -- --
16088 // 99 97 86 39 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
25888 /[ 99 93 66 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
4@ees 99 97 B2 15 -- - -- -- -- -- -- -- -- -- -- -- -- -- -- --
63008 99 92 56 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
M ‘\r 46E 1.2M  1.5M  3.1M 4.8M 7.7M 12M 19M 31M 48M 77M 12eM  196M 31eM 1.2A  2A 3.1A 5A 7.9A  12A
1.8e5 96 79 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1.6e5 91 47 -- -- -- -- -- -- -- -- -- - -- -- -- -- -- -- -- --
2.5e5 77 -- -- -- -- -- -- -- -- -- -- - -- -- -- -- -- -- -- --
4.8e5 43 - - - -= - == - - -= == -= - - - - - - - -
6.3e5 | -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

17 1) L4 17 1
“II": W@ Pneutr. of r, BUT: Y N { ¢ 0 TR GK p : C& TK}
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BHs for which | found a mass (2023-04-23),, ordered by descending mass (unit=0y¢ ):

Ton 618 . 66 €9
S50014+81 40 €9
APM 08279+5255 23 €9
NGC 4889 0215 e9 +/ 155 €9
NGC 1277 17 e9
4C +37.11 a 10 €9
Messier 87 6.5 €9 +/ 900 eb6
NGC 4564 56 €9 +/ 800 €6
4C +37.11b 5 €9
Messier 60 45 e9 +/ 1 e9
NGC 1271 3 €9 + 1.1 e9
IC 1459 26 €9 +/ 1 e9
Q0906+6930 2 €9
Messier 84 15 €9
Messier 104 1 €9
NGC 3156 1 e9
Mrk 501 1900 e6 +/ - 3.4 e9
NGC 3998 :810 e6 +/ 200 €6
NGC 1332 1660 e6 +/ 66 €6
NGC 6251 :590 e6 +/ 200 €6
NGC 1399 :510 eb
NGC 4261 1490 e6 +/ 100 €6
NGC 7052 1425 e6 +/ 205 €6
Messier 105 01 70 e6 +/ 30 eb6
Messier 31 (Andromeda): 170 e6 +/ 60 €6
Fornax A :140 e6 +/ 10 €6
NGC 1097 :140 eb
NGC 4697 :130 e6 +/ 18 €6
NGC 4473 :100 eb
NGC 3377 : 80 e6 + 6 €6
NGC 4596 . 78 eb
Messier 81 : 70 eb
NGC 4459 : 70 €6

Most massive stars known: QT Uy

NGC 4579 . 70 eb
Centaurus A : 55 eb
NGC 1023 44 e6 + - 5 €6
NGC 2787 41 e6 +/ - 5 €6
NGC 4151 a 40 eb
Messier 106 39 e6 + - 1 eb
Messier 82 a : 30 eb
NGC 3384 : 16 e6 +/ - 2 €6
NGC 1566 : 13 e6 +/ - 6 €6
NGC 4151 b 10 eb
NGC 253 5 €6
Sagittarius A* (Milky Way): 4.154 e6
Messier 32 : 3.25 e6 +/ - 1.75 e6
NGC 3079 : 3 e6 + - 1.8 eb6
NGC 7314 8.70 e5 +/ - 450 e5
Messier 82 b : 2600 +/ - 2400 ?
M82 X- 1 : 550 +/ - 450 ?
Cygnus X-1 . 21.2 +/ - 2.2
M33 X-7 . 15.65
GRS 1915+105/V1487 Aq| 214 +/ - 4
XTE J1550- 564/V381 Nor . 10
V404 Cyg 9
XTE J1650- 500 75 +/ - 25
MOA2011- BLG 191/OGLE 2011- BLG 0462: 7.1
A0620- 00/V616 Mon . 6.6
IGR J17091 - 3624 6.5 +/ - 3.5
GX 339-4/V821 Ara 5.8
GS 2000+25/QZ Vul 5
GRO J0422+32 4315 +/ - 0.655
Cygnus X-3 . 35 +/ - 15
SN 1997D 3

pcuIl ; PG UUZ C LTl :
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When rounding to
order of magnitude,
we are left with a gap

from: XP PT

to: XP P T
with merely two objects

around XpP PTT P PTL

This more or less

https://en.wikipedia.org/wiki/Globular cluster

Type
matches the mass range Mass range
of globular clusters. Size range

Density

Globular cluster

essier 2
Characteristics

Star cluster
10-300 ly across!'!

~2 stars/cubic |y "]

Average luminosity  ~25 000 L'
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In: http://henk-reints.nl/astro/HR-Geometry-of-universe-slideshow.pdf
(in & beyond the "Gravitational collapse" chapter)
| derive that all SMBHs must have formed
well within %2 million years since the BB.

A protostar lasts roughly p Tmln. years, so those gas clouds
plausibly collapsed into SMBHs way before sufficient
heating by nuclear energy could prevent a further collapse.

A smaller cloud, taking X p Tmln. years, may very well
get fragmented during the collapse, resulting in a globular
star cluster with stars that did get hot enough to prevent a
further collapse. This could explain why no BHs below say
p min. 0 ¢ have reliably and convincingly been observed.

Plausibly, the smaller BHs ( x p mtUrg ) are stellar remnants.

| think no other BH types exist than SMBH and stellar.
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Sun:
Core density: "4 p® T p 1 kg/m’
Core pressure: Ns c® v p T Pa
Sgr A*:

Schw. density: ” P8t X p 1 kg/m’
internal pressure™: N o w pT Pa Nnp
exceeds electron Compton pressure
} plausibly contains neutronium which

lowers amount of plasmasuchthat N N

TON 618:
Schw. density: ” 1€ 0 p 1 kg/m’
internal pressure™: N o1 pTt Pa N p
odgigabar.

19 see http://henk-reints.nl/astro/HR-Schwarzschild-interior.pdf
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Based on maximum black hole impact velocity of | uj o,

(if i -1 then 7 ie. U )

maximum mass of neutronium core would be:

"R 90 9D O°n T pTPa
" " OO0 pBY® O 8 pTPa

Above this, it would be smaller than -1 , which seems

impossible, based on impact velocity | uj o.

Note: the above greatly exceeds the TOV limit.
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Conjecture:

TOV eolapse contraction: only tare volume;
body would approach neutron Compton density

e

when U m U ., but NO COLLAPSE TO NOUGHT!
As listed in http://henk-reints.nl/astro/massBH.html:

U ocdUv O | I , - © BH

U vpw ©°1 1 5, . vy BH

U DY O 5 0 - " i unattainable?
U pwY OO0 5, . - "k unattainable?
U p&@&@ D © central Newtonian gravitational

pressure at neutron Compton density always
less than neutron Compton pressure, so it cannot

crush them into collapse.
NOTE (2023-10-05, see p.78): the latter would be 2 times larger,i.e0c ©
nicely near the 0 (n http://henk-reints.nl/astro/HR-Schwarzschild-interior.pdf .
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We calculated with Newtonian gravitational pressure at very
centre & neutron Compton densitgeems truly unattainable,
hence it might indeed be a fundamental upper density limit.

For a spherically symmetrical body we can apply Newton's shell
theorem' and calculate as if it were concentrated in a single

mathematical point, but
a physical point mass seems fundamentally impossible

(which was my very first thought when | - as a teenager - first learned about point masses).

Moreover (see http://henk-reints.nl/astro/HR-Schwarzschild-interior.pdf),
from Schwarzschild's interior solution follows that
BH's interior has an expansive (homogeneous) pressure,
SO there Is no compressive pressure to resist at all;
hence the thing will not collapse; no singularity!

"L IFF Newtonian gravitation & NOTto nearly flat disks like spiral galaxies,
see http://henk-reints.nl/astro/HR-Dark-matter-slideshow.pdf
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p.119/142

Smallest black holeswe know are

consistent with 1

0422+32 - Wikipedia

g 4 .

C

)

GRO Jog422+32

From Wikipedia, the free encyclopedia

Yisual Magnitude

A Light Curve for GRO 0422 +32
H'J L"‘
™\
h |
| \
1
f | |
It I{
Wity
| f“ \
nlh.
1993 1994

Avisual band light curve for GRQ &3
J0422+32, adapted from Chevalier and
llovaiski (1995)F]

GRO J0422+32 " is an X-ray nova and black hole candidate that was discovered by the BATSE
instrument on the Compton Gamma Ray Observatory satellite on 5 August 1992 15! puring
outburst, it was observed to be stronger than the Crab Nebula gamma-ray source out to photon
energies of about 500 keV. %]

The mass of the black hole in GRO J0422+32 falls in the range 3.66 to 4.97 solar masses.® This
is the smallest yet found for any stellar black hole, and near the theoretical upper mass limit (~2.7
M_,) for a neutron star. Further analysis in 2012 calculated a mass of 2.1 M_,, which raises
questions as to what the object actually is.[”’

It is also known to have a companion M-type main-sequence star, V518 Per ‘%! in the constellation
Perseus. It has a magnitude of 13.5 in the B spectral band, and 13.2 in the visible band

https://en.wikipedia.org/wiki/GRO J0422%2B32

o® @o T & Ysolar masses.
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C {0 & enwikipedia.org/wiki/XTE_l1650-500

XTE J1650-500

From Wikipedia, the free encyclopedia

XTE J1650-500 is a binary system containing a stellar-mass black hole
candidate and 2000-2001 transient binary X-ray source located in the

')
._ constellation Ara. In 2008, it was claimed that this black hole had a mass of
L 3.840.5 solar masses,® which would have been the smallest found for any black
. hole; smaller than GRO 1655-40, the then known smallest of 6.3 M@.[‘”
' However, this claim was subsequently retracted;?! the more likely mass is 5-10
| : solar masses.

https://en.wikipedia.org/wiki/XTE J1650-500

Original claim: o@solar masses; more likely: U p T

Both XTE J1650-500 & GRO J0422+32 have a Schwarzschild
density for which: ™ y M” M" 5 C they very
plausibly consist of neutronium with0 U .
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| claim: a blob of neutronium can be

way more massive than the TOV limit.
And possibly (see page 49): 0 ol .

QUOTE:
(...) will, if massive enough, contract indefinitely, although

more and more slowly, never reaching true equilibrium.
UNQUOTE.

That's no collapse & it doesn't say it's a maximum mass!

| claim: only its tare volume will contract;
neutrons are not crushed; it remains a blob of neutronium.

| presume: if material radius ¢ /o it gets diluted,

l.e. can no longer consist of compact neutronium,
which | can substantiate only by the depth of the potential well,
yielding a maximum free fallimpactat [ @] C.

Created: 2020-08-01 Copyright © 2020..2024, Henk Reints, MSc. http://henk-reints.nl



http://henk-reints.nl/

HR/20240724T1403 Falling into a black hole

p.122/142

As said, impact occurs at |
I core radius:

- (more energy not available).

e
Sgr A*:X & p Ttkm
t core volume:
W —i
I core density:
SgrA*: x g® p 1kg/m’

if homogeneous neutron gas:
interneutron distance:

solar core:

X o p Ttmol/m’
1 ]p T ¢8I
‘Jovic T w& UBQ

¢
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Newtonian grav. central pressureif | -1
— - J 20
AL
7y 1 SgrA*:x pg& p T Pa
T
Thermal pressure:
n —Q°Y —"Q"Y -1 with “Yas shown before.

SgrA*: X p® p T Pa

Note: r] applies to core's centre only, where it is highest.

T8 Pj@ R or X @ qoij A

But f p @ higherthan electron's "Compton pressure";
t  presumably still a neutronium core?

It would have:
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Existance Postulate 1
body requires Schwarzschild volume in order to exist;

t it might seemingly fill entire Schwarzschild sphere
(consistent with aforementioned inflated nought).

Would Schwarzschild density be homogeneous:

& Newtonian:  —— | l

”n

SgrA*(U TPuLTIPpTWg Y& @ p 1T kg):
N c& prT1 PaL n C} no collapse to zero volume;
but o® Jn X& T p 1T Pa) C neutronium core?
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Temperature required to compensate gravitational pressure

presuming core fullyionised: 1 Qt+ 0 —C- —
(Y4 N . Q \ \
Y — 0 l l
Y TtK, zero gravitational pressure requires zero thermal pressure;
1> i : — 8 K

(cf. Hagedorn temperature!)

Independent of U .
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Newtonian gravitation
IS a force at a distance t pierces empty space.

Einstein's General Relativity
distorts empty space-time around a body.

Apparently, gravitation is about empty space,
but at neutron Compton density
all empty space has been "squeezed out".

Does gravitation then still apply?
Extrapolatio ad absurdum...

Created : 2020-08-01 Copyright © 2020..2024, Henk Reints, MSc. http://henk-reints.nl



http://henk-reints.nl/

HR/20240724T1403

Falling into a black hole p.127/142

CONJECTURE:

gravitation operates only in empty space and is
negligible inside compact matter like neutronium.

But inner mass still distorts spacetime outside body.
¢ Schwarzschild volume K squeezed-out empty space ?

¢ Grav. force to be multipliedby: AT DPOUR AS6O—— ?

AQ

DI 1 O tdtal Compton volume?

(., Or: a penetration depth, similar to mean free path ?
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Louis de Broglie about Albert Einstein:

He told me that all physical theories,
their mathematical expression apart, ought
to lend themselves to so simple a description
"that even a child could understand them".

http://books.google.com/books?id=xY45AAAAMAAI&q=%22mathematical+expression+apart%22#search anchor

My dear children:
gravitational "rays" can go only in straight lines
through empty space between particles
& terminate when they hit one.

Gravitons (if existing) are terminated by a true hit.
They'll not be back. Hasta la vista, baby...
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Strong interaction ¢ p n  grav.)
would easily keep thing together;
but works only at a short distance

\

t

(cf. aforementioned 1 of Sgr A* & TON 618);

t black hole's core does not collapse to zero;

gravitational spacetime curvature outside it causes
return of nearly everything that would escape from core.
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Altogether:

Black hole's core
must be greater than zero,
i.e. at least net volume of

particles themselves.
NO SINGULARITY!
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Gravitational contraction of Schwarzschild radius
as seen by black hole's core:

were it a point mass: I O Tt

\ \

greater than zero: l T+ | l
t contraction definitely to within core's material radius.
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Gravitational contraction of Schwarzschild radius
as seen by black hole's core:

were it a point mass: I O Tt

greater than zero: l T+ | l
t contraction definitely to within core's material radius.

Core's surface fully exposed

In the nude

Hence: Hawkingradiation (sorry, Stephen),

but U W so core can lose mass.
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Lorentz contraction of Schwarzschild radius
as seen by the falling victim:

before it is contracted to nought,

\

i.e. whenstill: 0 wt T | i
t contraction definitely to within core's material radius.
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Lorentz contraction of Schwarzschild radius
as seen by the falling victim:

before it is contracted to nought,

i.e.whenstill: 0 ®t T | i
t contraction definitely to within core's material radius.

Actual impact always
at subluminal velocity.

@y

http://clipart-library.com/new_gallery/snail-clipart-2.png
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As already shown on page 6:

Observation by the distant observer:

Gravitational time dilation
prevents the distant observer to ever see
the victim get within the Schwarzschild radius.

He sees him asymptotically approach
this apparent event horizon.

Doesn't this imply that the actual impact
in a black hole cannot ever be observed?
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Subluminal impact occurs however
outside contracted Schwarzschild radius,
vielding a subluminal escape velocity
and finite gravitational time dilation,

thus enabling distant observation:
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The Sound of Two Black Holes Colliding
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The Sound of Two Black Holes Colliding

www.youtube.com/watch?v=QyDcTbR-kEA

Clearly terminates after finite time.
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Elimination of black hole mystery

1. Application of relativistic (Lorentz & Schwarzschild)
length contraction to Schwarzschild radius
eliminates event horizon for colliding bodies.

2. Rejection of (the rather absurd idea of)
infinite density or physical singularities
exposes core's surface outside contracted |
vielding subluminal = observable impact.
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ALl Ltheories

using the event horizon
(or its inside) @S @ premise

(e.qg. Penrose theorem & Hawking radiation)

are to be rejected.
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CONSISTENT;

NO CONCOCTIONS;
NOTHING MYSTERIOUS;
AGREES WITH OBSERVATIONS;
ITALL FALLS INTO PLACE.
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We must trust to nothing but facts. These are presented
to us by nature, and cannot deceive. We ought, in every
instance, to submit our reasoning to the test of
experiment, and never to search for truth but by the
natural road of experiment and observation.

Antoine-Laurent de Lavoisier (1743-1794).

Black hole singularity? Swapping of space & time?
Wormholes? Dark energy? Cosmological constant?

93 billion light years? Cosmological redshift?
Inflationary universe? Phlogiston? FLAPDOODLE!
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Black hole:

a HOLE?

Densest & least penetrable
body of all, hit at % speed of light!
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